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MATEMATHUKA

PABOYASA ITPOT'PAMMA
OCHOBHOI'O OBIIEI'O ObPA3OBAHU

ba3oBbiil ypoBeHDb
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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o MareMaTUKe IS oOy4Jaronmxcs 5,6, 9 KJIACCOB
pa3zpaborana Ha ocHoBe PI'OC OOO. B mporpamme 1mo mMaTeMaTUKE YYTE€Hbl UACH U
nosnoxkeHuss KoHuenuuu pa3BUTHS MaTeMaTH4YecKOro oOpa3oBaHus B Poccuiickoit
denepanum.

[IpeameToM MaTeMaTUKH SBISIOTCS PYHIaMEHTAIbHbIE CTPYKTYPhI HAIIETO MUPA —
IPOCTPAaHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOUIEHUS (OT MPOCTEUINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIONKHBIX, HEOOXOIMMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Uiel). MaremaTnueckue 3HaHUusI 00eCeYBaOT
NOHUMAHWE TPUHLMUIIOB YCTPOWCTBA W HCIOJb30BAHUS COBPEMEHHOW TEXHUKHU.
BOCIIPUATHE W HWHTEPIPETALMI0 COIUAIbHOM, 3KOHOMUYECKOW, MOTUTUYECKOU
uH(bOpMaIK, Jal0T BO3MOXKHOCThH BBINMOJHATH PACUETHl U COCTABIISTH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJETh MPAKTUYECKUMU MTPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN M TOCTPOEHUM, YUTaTh MHQPOPMAIIUIO, MPEACTABICHHYIO B BHUJAC TaOJIHII,
auarpaMM Y TpauKOB, JKUTh B YCJOBHUSX HEONPEACIEHHOCTH U TMOHHUMATH
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITUH.

N3yyenue wmaremaTukd GOpPMHUPYET Yy YyYalIUXCsl MaTeMaTHYeCKUW CTHIIb
MBIIIJICHUS, TIPOSIBIISIIONTUICS B OMPENENEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBAaIOT TaKW€ MNPUEMBI U METOJbl MBIIUICHUS, KaK HWHAYKUHUS W JEIyKIIHS,
000011IeHNe U KOHKPETU3allMsl, aHaJU3 U CHHTE3, KJIacCU(PUKALUSI U CHUCTeMaTH3allus,
abctparupoBanue u aHanorus. OObEKTh MATEMAaTUYECKUX YMO3AKITIOYEHUH, MPaBUiia UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX TMOCTPOCHHH, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (OPMYIUPOBAaTh, OOOCHOBBIBATH W JOKA3bIBATh CYXICHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTMUECKOE MbIlUIeHHE. M3ydyeHne maremMaTuku oOecreynBaeT
dbopMHUpOBaHUE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHS W BOCIHTAHHE YMEHUUN
NEUCTBOBaTh MO 33JJaHHBIM  alTOPUTMaM, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTPYHPOBaTh HOBBIE. B mporiecce penieHns 3a1a4 — OCHOBOW YUEOHOM JIeITeIIbHOCTH
Ha ypOKax MaTeMaTUKHU — PA3BUBAOTCS TBOPUYECKAs U MPUKIIAAHAS CTOPOHBI MBIIILICHHUS.
OOyuenue MareMaTtuke Aa€T BO3MOXKHOCTh pa3BUBaTh y OOYYaIOIMIUXCS TOYHYIO,
parMoHaNbHYI0 U MHGOPMATHBHYIO pe4Yb, YMEHHE OTOUpaATh HambOoJjee MOIAXOISIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYKICHUN U
HarJIsiJHOTO UX MPEICTABIICHMUS.

[Ipn w3ydeHUM MaTeMaTUKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOJaMu
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEAMETE U METOJIaX MAaTEeMaTUKH,
WX OTJIMYMH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MIPUMEHEHUSI MATEMATUKH JIJI PELICHUS] HAYYHBIX U IPUKJIAHBIX 3371a4.

[TpuopuTeTHBIME TIENIIMHU 00yUEHUS MaTeMaTHKe B 5, 6, 9 kitaccax sSBISIOTCS:

- dbopMupoBaHUE IEHTPATBHBIX MATEMAaTHYECKHX TMOHSATUH - ATO YHUCIIO,

BEJIMUMHA, TeoMeTpuuecKkas Qurypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIHS,

00eCIeunBaOIINX TPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MAaTEMaTHYE€CKOTO

o0pa3oBaHus 00YyUYarOIIUXCS;
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- HoJBeJCHNE O0y4YarolUXCsl, Ha JOCTYIIHOM Ul HUX YPOBHE K OCO3HAaHHUIO
B3aUMOCBSI3M MaTEMAaTUKHU U OKPY’KAIOIIEr0 MUPA, MOHUMAHUE MAaTEMAaTUKH KaK 4acTU
o01Iel KyJabTyphl YEIOBEUECTBA;

- Ppa3BUTHE MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH O00ydYarommxcs,
MTO3HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUW, KPUTHUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKHU;

- (QopmupoBaHue (YHKUMOHAJIBHOM MaTeMaTHMYECKOM TPaMOTHOCTH: yMEHHUS
pacrno3HaBaTh MPOSBICHUS MAaTEMATUYECKUX NMOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX >KM3HCHHBIX CUTYAllUSX M MPHU H3YyUYEHUHU IPYTUX y4eOHBIX MPEIMETOB,
OpPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyiIHpoBaTh HMX Ha S3bIKE
MaTeMaTUKd M CO3JaBaTh MAaT€MAaTHYECKHE MOJENIU, NPHUMEHSITh OCBOECHHBIN
MaTEMaTUYeCKU anmapar Juisi pEeUleHUs IPAaKTUKO-OPUEHTUPOBAHHBIX  3a7ad,
UHTEPIPETUPOBATH U OLICHUBATH NOJyYEHHBIC PE3YJIBTATHI.

OCHOBHBIE JIMHUW COJAEP)KaHUS MPOTrpaMMbl MO MaTreMatuke B 5, 6, 9 kmaccax:
«Hucnau BeIYUCIEHUS Y. «ANredpa» - «AnreOpandeckue BbIpaXeHUs». «YpaBHEHUS U
HepaBeHCTBa». «DyHkuum». «['eomerpusin-«I'eomerprueckue (Urypbl U UX CBOHCTBAY.
«3mepeHne TeOMETPUYECKUX BEIWYMH». «BeposSTHOCTP M CTaTUCTHKa». JlaHHBIE
JMHUM PAa3BUBAIOTCA MapajlieldbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUHU.

ConepxaHue TporpaMMbl M0 MaTeMaTHKE, PacHpeleseHO MO rojaM oOydeHHs.
CTpyKTypUpOBaHO TakuM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BOIlpocaM  oOydvarouguecss  oOpallaiuCh  HEOJHOKPATHO, 4YTOOBI  OBJAJICHUE
MaTEMaTUYECKUMH TOHATHSMU W HAaBBIKAMU OCYILECTBIBUIOCH ITOCJIEN0BATEIBHO U
MOCTYNATENbHO, C COOJIOJEHUEM MPUHIMUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYyI0 CHUCTEMY MaTeMaTHUECKHX MpEeACTaBICHUI 00ydaromuxcs,
paciupsis 1 yriyosnsis e€, o0pas3ys MpoYHble MHOKECTBEHHbBIE CBS3H.

B cootBerctBUn ¢ ®I'OC OO0 maremaruka siBJsieTCA 00s13aTEIbHBIM Y4€OHBIM
IpeaMEeTOM Ha YPOBHE OCHOBHOTO obmero obpa3oBanus. B 5, 6, 9 kimaccax maTremarnka
TPaIUIIMOHHO U3y4aeTCsl B paMKax CIEAYIONINX Y4eOHBIX KYpCOB: B 5—0 Kiaccax — Kypca
«MateMatuka», B 9 kiacce — KypcoB «AuredOpa» (BKJIHOYas AJIEMEHTHI CTAaTUCTUKHU U
Teopun BeposATHocTer) u «l'eomerpusi». IlporpamMMoil Mo MaremMaTUKE BBOJMTCS
CaMOCTOSITeNIbHBIN yueOHbIN Kypc « BeposITHOCTh M CTaTUCTUKAY.

OO011ee yncIo YacoB, I U3yYeHUS MaTeMaTHKU (0a30BbIi yPOBEHD) - HAa YPOBHE
OCHOBHOTO 00mero oopasoBanusi, — 544 wyaca: B 5 wiacce — 170 wacos (5 yacos B
Heneno). B 6 kmacce — 170 yacos (5 yacoB B Hemeno). B 9 kimacce — 204 vaca (6 gacoB
B HEJICJTIO).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE OCHOBHOT'O OBILIEI'O OBPA30BAHUA

W3yueHue mMaTeMaTHKU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs HAIPABICHO
Ha JIOCTH)KCHHE, OOYYaIOUIMMHCS JIMYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJITATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE  pe3yabTAaThl  OCBOCHHUS  MpPOrpaMMbl MO  MaTEeMaTHKe
XapaKTepU3yHOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCUUCKOW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTMIKEHHUSM POCCUHCKMX MAaTEMaTUKOB U POCCHUICKOMN
MaTE€MaTUYeCKOM IIKOJIbI, K MCHOJb30BAaHUIO 3THX JIOCTH)KEHUI B APYrMX HayKax M
IPUKIATHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEH I'pa)/1aHWHA U pealii3alliy €ro Mpas,
NOpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHU, MPOUEAYP IPakIAHCKOT0 00IIecTBa (HampuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX NpOoOJieM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HayKH, OCO3HAHMEM Ba)XKHOCTH MOPAIbHO-3TUYECKHUX
MPUHIIUIIOB B IESITEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B pEIICHUM MPAKTUYECKUX  3a7ad
MaTE€MaTU4YeCKOM  HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMs Ha NPOTSKEHUHM BCEH JKU3HM [UIsl YCNEIIHOM MpoQecCHOHATLHON
NESATEIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPpOM U
MOCTPOEHUEM HHIUBUJIYAIBHOW TPACKTOPUU OOpa30BaHUS U SKU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pEIICHU, pacCyXKJIECHUWH, YMEHHUIO BHJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTALMEN B AEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUSA YEJIOBEKa, MPUPOJbI U OOIecTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeI0BEUECKOM AeSITENbHOCTH, STAlOB
€€ pa3BUTUS M 3HAYUMOCTH [JIl Pa3BUTUS ULWMBWIM3ALMH, OBJIAJEHUEM S3BIKOM
MAaTeMaTUKU U MaTeMAaTH4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,
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OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCHGHOB&TCHBCKOﬁ JCATCIIPHOCTH,

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

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM
3aHSATUH U OT/bIXa, peryispHas pusnueckas akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HABbIKA
pediekcun, MpU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIlMel Ha NPUMEHEHHWE MaTEeMaTHYEeCKHX 3HAHUN Ui pelIeHHus 3a]ad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX 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, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSIX, B TOM UHCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTte ocBOEHUS IPOrpaMMbl IO MaTEMaTUKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOyuaroierocst 0yayT copMupoBaHbl METarpeAMETHBIC PE3yJIbTaTHI,
XapakTepU3yrolmecs OBJIAJCHUEM YHUBEPCAJIbHBIMU TMO3HABATEIbHBIMU JICUCTBUSMH,
YHUBEPCAIbHBIMM ~ KOMMYHMKATUBHBIMU  JCHCTBUSIMU W YHUBEPCAIbHBIMU
PETryJIATUBHBIMU JIEHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue aeicTBHA:

- BBISIBJISITh W XapaKTEpPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUH, yCTaHABIMBATH CYIICCTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN34;

- BOCIIPMHUMATh, (OPMYIUPOBATH U MPEOOPa30BBIBAThH CYKICHUS: YTBEPAUTEIbHbBIC
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Y OTpULIATEIIbHbBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

- BBIABJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUUS
B (QaxTax, [aHHBIX, HAONIONEHUSAX W YTBEPXKICHHUIX, TNpearaTh KpPUTEPHUH
JUISL BBISIBJIEHUS] 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

- JIeJIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKII4YEeHUH, YMO3aKIOYEHUH 110 aHAJIOTUH;

- pa30upaTh J10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEpXKIEHUN  (mpsMble U
OT TMPOTUBHOIO), TNPOBOAUTH CAMOCTOSITEJIBHO  HECJOKHBIE  JOKA3aTeJbCTBA
MaTeMaTHYeCKUX (aKTOB, BHICTPAWBATh apTyMEHTAIMIO, IPUBOAUTH MIPUMEPHI U KOHTP
IpUMepbl, 000CHOBBIBATh COOCTBEHHBIE PACCYKIICHUS;

- BBIOMpATh CIOCcO0 perieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOMALUINI ¢ yUETOM CaMOCTOSITENBHO BbIAECIEHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

- WCIIOJIB30BaTh BOMPOCHI KaK HCCIICIOBATEIBCKANA HWHCTPYMEHT TIO3HAHUS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

- TIPOBOJIUTH TIO CAMOCTOSITEILHO COCTABIICHHOMY IIAHY HECIIOKHBIA IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

- CaMOCTOSITeNIbHO (OpMYIHpPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOJIOECHUS, UCCACAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH MOTYyYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

- TMPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

- BBIABJIAITH ~ HEJOCTATOYHOCTh W M30BITOYHOCT,  HWH(POpMANMM,  JAHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a]a4H;

- BBIOWpATh, aHAIM3UPOBaTh,  CHUCTEMATH3UPOBATH W  HHTEPIPETHPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUAOB U (POPM IIPEICTABICHHUS,

- BBIOUpaTh (opMy IIpeICTaBIICHUS HHPOPMAIIMHA U WIUTFOCTPUPOBATH PEIIacMbIe
3aJlayu CXeMaMH, TharpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMH,

- OIIEHUBATh HAJAEKHOCTH MHPOPMAIIUN TI0 KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
Wi COPMYITHPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

- BOCIIpUHUMATL H q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBUM C YCIOBUAMH H
oeisiMn O6HleHI/I$I, sSICHO, TOYHO, I'PpaMOTHO BBIPpAKAaTb CBOKO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLBIX TCKCTAX, AaBaTb IIOJACHCHHU 110 XO04Y PCHICHUA 3ada4, KOMMCHTUPOBATH
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NOJTYYEeHHBIHN pe3ynbTaT;

- B Xo/e OOCYXIEHHMs 3aJaBaTh BONPOCH IO CYIIECTBY OOCYXIAae€MOW TEMBI,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COIOCTaBJIATh CBOM CYXKICHHUA C CYXACHUSAMH JAPYrUX YYaCTHHUKOB JHAJOra,
OoOHapy>XKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHON Gopme hopMyInpoBaTh
pa3HoIIacusi, CBOM BO3PAKEHUS;

- TPEACTaBIATH PE3yJbTAaThl PEIIEHUS 3aJadyd, SKCIEPUMEHTa, HCCIIEeIOBaHUS,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IPEe3eHTAIH U 0COOEHHOCTEH ayIuTOpuH;

- TMOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW W HMHIWBHUIYaTbHOU
paboThIIPHU pelIeHnr y4eOHbIX MaTeMaTHUECKUX 3a/1ay;

- TPUHUMATH IEJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTraHU3AIIHIO
COBMECTHOM pabOThl, paclpenenaTh BUabl paboT, JOrOBapUBAThLCS, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

- Yy4acTBOBaTh B IpyNINoOBbIX (popmax paboThl (00CyxaeHUs, 0OMEH 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 YHHBeEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusauus:

CaMOCTOSTENIBHO COCTAaBJIATh IUIaH, ajJrOPUTM pelIeHUs 3ajadyd (WM €ro 4acTh),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

- BJaJeTh crnoco0aMu CaMOIpPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ysbTara
peleHns MaTeMaTHUeCKOH 3a1a4u;

- MPEABHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TMpPH PEHICHUH 3a/1a4H,
BHOCHTHh KOPPEKTHUBBI B JIEATEIHLHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

- OLICHUBATh COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTH IOCTABJICHHOW ILIENU U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTHXKCHUS WJIM HEJAOCTIKEHHUS II€JIM, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yJbTaThl OCBOEHHUSI MPOTPaMMBbl 0 MATEMATUKE MPEICTABIICHBI
1o rojilaM 0Oy4eHUs B CIASAYIOIINX pa3jiesiax MporpaMMbl B paMKaX OT/IETbHBIX yUeOHBIX
KypcoB: B 5—6 kjaccax — Kypca «MaremaTtukay, B 9 kimaccax — KypcoB «Anredpay,
«I'eomeTpus», « BEpoATHOCTb U CTATUCTUKAY.
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PABOYASA TIPOTPAMMA YYUEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KITACCAX

HOACHUTEJIBHAS 3AIIMCKA

[IpuopureTHbIMU LEISIMU OOYUYEHUSI MaTeMaTHKE B 5—6 Kilaccax SIBISIOTCS:

- IPOJIOJDKEHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTUUYECKUX MOHSATUN - YHCIO,
BEITMYMHA, TeOMeTpuiecKas ¢urypa, KOTOpbIe OOCCIEUYHBAIOT MPEEMCTBEHHOCTh M
NEPCHEKTUBHOCTh MaTEMAaTHUECKOT0 00pa3oBaHus 00y4arOUXCs;

- pa3BUTHE WHTEUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEH OOydaroumxcs,
MMO3HABATEJIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUW, HUHTEpeca K H3YUYEHHIO
MaTeMaTUKH;

- MOJIBeJCHUE OOYy4YaroNIUXCsl Ha JIOCTYIMHOM [JIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKU U OKPYKAIOIIErO MUPA;

- (QopmupoBaHue (YPYHKIMOHAIBHOM MAaTEeMaTUYECKOM TPaMOTHOCTU: YMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
MIPUMEHATh OCBOCHHBIE YMEHUSA ISl PEUICHHS MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATL IIOJIYUYECHHBIE pPE3yJbTaThl M OLEHUBAaTh HX Ha COOTBETCTBUE
MPAKTUYECKON CUTYAIIUHU.

OcHOBHBIE JIMHUU COJEpKaHUS Kypca MaTreMaTuku B 506 Kiaccax —
apudMeTHIecKasi U TeoOMETpUYEeCcKas, KOTOPhIE€ PA3BUBAIOTCS MapaJJICIbHO, KaxKas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHMO OJHA OT JPYTOM,
a B TECHOM KOHTaKT€ M B3aMMOJACHCTBUHU. Takke B Kypce MATEMATHUKH MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuajiia HauyMHAETCA C  CHCTEMaTH3allud M
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YKCIIaX, MOJYUYCHHBIX Ha YPOBHE HaUYaJIbHOTO OOIIETro
oOpa3zoBanus. I[Ipm >TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMHpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMM  COUYETAeTCs C  Pa3BUTHEM
BBIYUCIUTEILHON KYJbTYpPhl, B YaCTHOCTH C OOy4YEHHEM MPOCTEUIINM MpuéMam
MPUKUJIKA W OLEHKM PE3YyJbTAaTOB BBIUMCICHUU. [3ydeHne HaTypalbHBIX 4YHCEl
MIPOJI0JDKAETCS B 6 KJlacce 3HAKOMCTBOM ¢ HAYAJIbHBIMU TTOHATHSAMHU TEOPUH JICTUMOCTH.

Hauano u3ydeHus OOBIKHOBEHHBIX M JIECSITUYHBIX JAPOOEH OTHECEHO K S5 Kiaccy.
DT0 mepBBIN 3TAll B OCBOCHHUH APOOEH, KOT/la MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU
UJESMU, TOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX JAPOOEH B MOJTHOM
00BEME MPEIIIIECTBYET M3YUYCHHUIO JECATUYHBIX IPOOeH, YTO 11e1ecO00pa3HO C TOYKHU
3pEHUS] JIOTMKM M3JIOKEHHUS YMCIOBOM JIMHUM, KOrJa MpaBWia JEUCTBUM C
JNECATUYHBIMU JPOOSMH MOXHO OOOCHOBaTh YXK€ U3BECTHBIMU  aJTOPUTMAMU
BBITIOJIHCHUS JICUCTBHI C OOBIKHOBEHHBIMU JPOOSMH. 3HAKOMCTBO C JCCATHYHBIMU
JIpOOSIMU  PaCHIUPUT BO3MOXKHOCTH JIJISI TIOHMMaHUS OOYYaroIIUMHUCS TMPUKIATHOTO
IPUMEHECHUST HOBOM 3allUCUM IIPU  HW3YYEHUH JIPYTUX [PEAMETOB U IpPH
MPAKTUYECKOM HCIOJIb30BAHUM.

K 6 xmaccy oTHec€H BTOpOW H3Tam B M3yYE€HHH ApPOOEH, Tle MPOUCXOIUT
COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHMSI U MPeoOpa3oBaHms Apo0eii, OCBOSHNE HOBBIX
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BBIYHUCIUTCIBHBIX aJITOPUTMOB, OTTAYMBAHHUEC TCXHHKHU BBI‘II/ICJICHI/IfI, B TOM 4YHCJIC

3HAYCHUN BBIPAKECHUM, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIC JpoOH,
YCTaHOBJICHHE CBSI3€M MEX]y HUMHU, paCCMOTpPEHUE MPUEMOB PEIICHUs 3a]1a4 Ha APOOH.
B Hauane 6 kjiacca mpoUCXOUT 3HAKOMCTBO C IMOHSATHUEM IPOIICHTA.

Oco0eHHOCTBIO U3YUEHHS TIOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEIN SBISAETCS TO, UTO
OHH TaK»e MOTYT pacCMaTpUBAaTHCS B HECKOJIBKO ATAnoB. B 6 kiiacce B Havyalie u3yueHust
TeMbl «lloJOKUTENNBHBIE W OTpULATENIbHBIE YUCIa» Bblaensercs noarema  «llembie
YuClia», B paMKax KOTOpPOM  3HAKOMCTBO €  OTPUUATEIbHBIMH  YHUCIAaMU U
JNEUCTBUSMU C TOJIOKHUTEIBHBIMA U OTPULATENBHBIMUA YUCIAMH POUCXOJUT HAa OCHOBE
COAEPKATENBHOTO MOAXOAA. JTO IMO3BOJIET HAa JIOCTYIHOM YPOBHE TIIO3HAKOMHTH
00yJaroIMXCs MPAKTHUECKH CO BCEMHU OCHOBHBIMHU TOHSTHSIMH TEMbI, B TOM YHCIIE
U C MpaBUJaMHU 3HAKOB MPH BBITOJIHEHUN apU(PMETHIECKUX ICHCTBUM.

[Ipn oOyueHWM peEHICHUIO TEKCTOBBIX 3a7ad B 50 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl pemieHus. [Ipu oTpaboTKe BHIUNCIUTEIbHBIX HABBIKOB B 5—6
KJIACCax pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CJIEAYIOIIMX BUJIOB: 3a/1a4l HA JBUKCHUE,
Ha YacTH, HA TIOKYNKH, HA padOTy U MPOU3BOJUTEIBHOCTD, HAa IPOLIEHTHI, HA OTHOILICHHUS
u nponopuuu. OOyuaroluecss 3HaAKOMSTCS ¢ MpUEMaMH pELIeHUs 3a1ay rnepedopom
BO3MOYKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ MH(pOpManuen, IpeIcTaBlIeHHoN B Gpopme
TaOJIHI] WK JTUATPaMM.

B mporpamme yueOHOro kypca «Maremartnka» MNpeaycMOTpeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX alNreOpanyeckux mpeicTaBieHud. bykBa kKak CUMBOJI HEKOTOPOTO
YuCa B 3aBUCUMOCTH OT MAaTE€MaTHYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHasi CHMBOJIMKA, IIMPOKO HCMOJB3YETCS, MPEXKIE BCEro, IJs 3alucH OOIIMX
YTBEPKIECHUH UM  MPELIOKECHHMH, dopMyn, B YACTHOCTM JJii  BBIYMCIICHUS
reOMETPUUYECKUXBEIMYNH, B KAYECTBE «3aMECTUTENIS YUCIa.

B nporpamme yweOHoro kypca «Maremaruka» mpeAcTaBlIeHa HarjsiaHas
reOMETpHsl, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOIO MBIILIEHUS, TPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, N300pa3nUTENbHBIX YMEHUI. DTO Ba)KHBIM 3Tall B U3YYEHUH I'€OMETPUH,
KOTOpPBI  OCYIIECTBIISIETCA HAa  HAIVIJHO-NPAKTUYECKOM  YpPOBHE,  OIHPAETCSH
Ha HarIagHO-OOpa3HOE€  MBIIUIEHWE, Yydalluxcs. bonbliags pojib  OTBOJIUTCSA
PAKTHUECKOHN JEsITeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOoieupoBanuto. O0yyaronmecs
3HAKOMSITCS C TE€OMETPUYECKUMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
OpocTeHmMMU  KOH(UryparusiMu, ydyaTcsi H300paxaTb HMX Ha HEJIMHOBAaHHOM U
KJIeTyaTol Oymare, pacCMaTpuBalOT MX MPOCTEIe CBOMCTBA. B mporecce nzydeHus
HaIITHOM TEeOMETPUM 3HAHMS, IOJYYEHHBIE YYAIIMMHCSI Ha YpPOBHE HAYaJIbHOTO
oO11ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yyeOHOMY IUJIaHY B 5—6 Kjlaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«MaremaTrka», KOTOPBIA BKIIOYAET apuU(PMETHUYECKU MaTepuanl W HarJsaIHYIO
reOMETPUIO, a TAK)KE MPOMNEACBTHUECKUE CBEACHUS U3 aireOpbl, SJIEMEHThI JOTHUKU U
HayaJia ONKUCATEIbHOU CTaTUCTUKHU.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kiacce — 170 yacos (5 yacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Hezelio).
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COAEPKAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg HarypanmpHbix umcen. Ywucino 0. H3o0pakeHue
HATypaJbHBIX YUCEJI TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOM.

Ilo3unmonHas cucrema cyuciaeHus. PuMckasg Hymepanus Kak [OpUMED
HEIO3UIMOHHOM CUCTEMBI CUUCIIEHUs. [lecaTuuHas cucremMa CUuCIICHUS.

CpaBHEHHE HaTypajbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnioco0bl cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
neicTBre, 00paTHOE CIOKEHHIO. Y MHOKEHHUE HATypajbHBIX YHMCEN, CBOMCTBA HYJIA U
CAVHUIIBI TPU YMHOXKEHUHU. JlemeHue Kak JelCTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrara apupMeTHIeCKOTO
neiicteus. IlepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS W
YMHOKEHHSI, pacClpeIeIuTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Ucnonbs3zoBanne OykB i 00O3HAYEHHS HEU3BECTHOTO KOMIIOHEHTA W 3allkCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu v KpaTHBIE YMCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocTeie n cocTaBHBIE
gyucna. [Ipusnaku nenmumoct Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEIEM. 3allMCh YNCIA B BUAE CYyMMBbI Pa3psIHbIX
CJIaracMbIX.

HucnoBoe BbrlpakeHUE. BpIlUMCIEHNE 3HAUYEHUN YUCIOBBIX BBIPAXXECHUH, NOPSIOK
BBITIOJIHEHUA JACUCTBUM. VICNONb30BaHME MpHU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
COYETATEIHHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS, PacCIpeieIUuTeIbHOTO
CBOVCTBA YMHOEHHUS.

Jpodu
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeUUUHbI. OOBIKHOBEHHBIE

npobu. IlpaBwibHbIE W HeNpaBwibHbIE ApoOu. CmemiaHHas IpoOb, MPEICTaBICHUE
CMEIIaHHOW JpoOH B BHUAEC HENMPABWIHHOW APOOHW W BBIJICTICHUE IE€JIOM YacTH YHCIIa
W3 HenpaBWwIbHOM apolu. M3o00pakeHue apoOedl TOYKaMM Ha YHMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTaAHHE JpoOeil. YMHOXEHUE W JCJIeHHEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1eJIoro U 1eJI0To Mo €ro YacTH.

Hecatuunas 3anuck apoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BHUJC
OObIKHOBEHHOM. M300pakeHne AECATUYHBIX ApoOed TOYKAMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmerrnueckue AEHCTBUS C JECATUUHBIMU JIpoOsiMu. OKpyTrieHUEe eCITUIHBIX
JIpoOeil.
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Pemenue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3a7a4 apu(METHUYECKHM CrocoOoM. PemieHue J1ormdeckux
3ama4. Pemenue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB. lcmosb3oBaHUE
MIpU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenue 3amay, conepkaimx 3aBUCUMOCTH: CKOPOCTh, BPEMsI, paCCTOSIHUE, 1I€HA,
KOJIMYECTBO, CTOMMOCTh. ENWHUIBI M3MEpEHUs: Macchl, 00bEéMa, IIEHBI, PACCTOSHUA,
BpEMEHH, CKOPOCTHU. CBsI3b MEXAY €IMHUIIAMU U3MEPEHUS KaXK0 BETUYUHBI.

Pemenne ocHoBHBIX 3amay Ha Jpodu. [IpeacraBineHue MaHHBIX B BHUJIE TaOJIMII,
CTOJIOUATHIX JHUArpaMM.

Harnsinnas reomerpust

Harnsanaele npeacTtaBieHus o (GUrypax Ha IJIOCKOCTH: TOUKa, MpsiMas, OTPE3OK,
Jy4, YTOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyT. [IpsMoi, oCTpsIid, Tynou u
Pa3BEPHYTHIN YTIIBL.

JInuHa OTpe3Ka, METPUYECKUE €AUHULBI JUIMHBL. JIOMaHas U ee IuHa, IEPUMETP
MHOTI'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsnuele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenue ¢uryp, B TOM uuciae Ha kieryatod Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTen mpsiMOid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
[IpumMeHeHnEe CBOMCTB CTOPOH U YIJOB NPSIMOYrojbHUKa, KBajaparta. [lnomans
NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX M3 MPSMOYTOJbHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KJIeT4aTol Oymare. ENMHUIIBI M13MEpEHUs IO H.

Harnsinaele mpenctaBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJBHBIH
napajuienenunesa, Kyo, MHOrorpaHHuku. M300paxenue npocTeHmX MHOTOIPaHHUKOB.
Pa3zBépTku kyOa u mapamienenumnena. Co3nanue Mojelieli MHOTOTPAaHHUKOB (13 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JAPYTHX MaTEPHAJIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, kyoa. Enuauis uamMepenus o0beéMa.

6 KIIACC

HarypaJjbHble ynciia

Apudmernueckre AEMCTBUS € MHOTO3HAYHBIMM HATypaldbHBIMH YHCIIAMHU.
YucrioBble BhIpaKEHUs, MOPSIOK JEUCTBUM, MCIONb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU BBIYMCIICHUAX IIEPEMECTUTEIBHOIO M COYETATENIbHOIO CBOWMCTBA CIIOKEHUS H
YMHOXEHHUSI, PACTIPENCIIUTEIBHOTO CBOWCTBA YMHOXEHHUs. OKpYyIJIEeHUE HATypaJbHBIX
quced.

Jlenutenu u KpaTHBIC YUCIIA, HAMOOJBITUI OOIIUI TeTUTETh U HANMEHbIIIEE 0011Iee
KpaTHoe. /[enuMoCcTh CyMMBI U IPOU3BEAEHUS. [[elIeHne ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHMe U yNOpsAaOYMBaHUE IpobOeil. PemeHne 3agay Ha HaxO0XACHHE YacTd
OT LEJOro M ILEeJNOoro mo ero yactu. JIpoOHOoe 4MciIo Kak pe3yibTaT JEJICHMS.
[TpencraBienne OecsATUUHON 1poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpEeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunble Aapodbu u
MeTpuyecKas cuctema mep. Apudmernyeckue AEHCTBUS W YHMCIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.

OtHomenue. Jlenenrue B JaHHOM OTHoleHnu. Macmra0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

IIonsTe mpoueHTa. BpluuMciieHHe MPOLEHTa OT BEIMYMHBI M BEJIMYMHBI 1O €€
NpOLEHTY. BpIpakeHHe TMNpPOLEHTOB JAECATUYHBIMU JpoOsMu. Pemienwe 3agau
Ha IIPOLICHTHI. BhIpakeHUE OTHOILEHUS BEJIMYHMH B IIPOLICHTAX.

IHonoxuTeabHbIC M OTPULIATEIbHBIC YHCJIA

IlonoxurenbHple W OTpuLaTenbHble 4yuciaa. llensle uucna. Monyne 4wucia,
reoMeTpuiecKasl HHTeprpeTanus Moays yucia. M3o0paxxeHne ynucen Ha KOOpAMHATHON
npsamMoil. Uucnossle npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT HAa IUIOCKOCTH. KoopawHatel TOYKM
Ha IUIOCKOCTH, abcuucca u opauHarta. [locTtpoenue Touek u Gpuryp Ha KOOpIMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[Ipumenenne OyKB IJIsi 3allMCH MaTEMAaTUYECKHX BBIPAKCHUHM W TPEIIIOKECHUM.
CpoiicTBa apu(MeTHuecKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS M  YHUCIIOBbBIE
MIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajjienenunena u Kyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3ama4. Pemenue 3ama4y mepebopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemrenue 3anay, conepxammx, 3aBUCUMOCTH: CKOPOCTb, BPEMS, PACCTOSIHUE, 1ICHA,
KOJIMYECTBO, CTOUMOCTh, IPOM3BOJIUTEIBLHOCTH, BpeMs, 00BEM paboThl. EmuHMIIBI
U3MEPEHUS: MAacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOpPOCTHU. CBSI3b MEXAY
EIUHULIAMU U3MEPEHUS KaXKI0W BEJIIMYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a]1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO TaOmul, u jauarpamm. Cronduatbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasignas reomerpust

Harnsoaeie npenacraBieHus o (Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jqyd, yroj, JIOMaHas, MHOTOYTOJbHUK, YeTHIPEXYTONBHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3anMHOe pacronoxeHue IBYX MPSMBIX Ha TUIOCKOCTH, MapauIeIbHBIE MPSMBIC,
NEPICHAUKYISIPHBIC TIpsAMbIe. VI3MepeHne pacCTOSIHHM: MEXTy ABYMS TOYKAMH, OT
TOYKH J0 TIPSIMOM, JITTMHA MapIIpyTa Ha KBAAPATHOM CETKE.

WN3mepenne © TIOCTPOCHHME YIJIOB C IOMOIIBIO  TpaHCHOpTUpa. Bumisl
TPEYTOJIBHUKOB: OCTPOYTOJBHBIN, MPSIMOYTOJIBHBINA, TYIOYTOJbHBIA, paBHOOCAPEHHBIMH,
paBHOCTOpOHHUH. UeThIpEXYTOMBHUK, TPUMEPHI YETHIPEXYTOIHHUKOB. [IpSAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneud. WM3oOpaxeHue
reoMeTpudYecKux (Uryp Ha HEIMHOBAaHHOM Oymare ¢ HCIOJIb30BAHUEM IHPKYJIS,
JUHENKH, yTOIbHUKA, TpaHcnopTupa. [locTtpoenus Ha kiaeT4aToi Oymare.

[Tepumerp MHOTOyrONBHUKA. [lOHATHE TUTOMAAM (GUTYPHI, CAWMHHUIBI H3MEPEHUS
wiomaau. [Ipubmmkénnoe nu3MepeHue miomaan Guryp, B TOM YHClie Ha KBaJApaTHON
cetke. [IpubmmkénHoe n3MepeHue TIMHBI OKPYKHOCTH, TIIOMIAIH KpPyTa.

CumMeTpus: IEHTpaIbHas, OCeBas U 3epKaJIbHAsI CHMMETPHH.

[TocTpoeHre cMMMETPUYHBIX QUTYP.

Harmsimaple mipecTaBlIeHHs] O TMPOCTPAHCTBEHHBIX (UTypax: MapauieIeHune]I,
KyO, Tmpu3Mma, TUpaMuaa, KOHYC, LWIMHAp, Imap  u cdepa. Mzo0paxkeHue
MIPOCTPaHCTBEHHBIX huryp. [Iprmepsl pa3BEPTOK MHOTOTPAHHUKOB, ITMIMHAPA U KOHYCA.
Coznanve Mojeneu mpoCTpaHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, TUTACTUIIMHA U
JIPYTUX MaTepUalon).

ITonsatne o0béMa, enuHMIBI uU3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHHOTO
napajienenunena, kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS TPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucsia 1 BbIYUCTCHUSA

[lonnmatrh U MPaBUWIBHO YMNOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECTUUHBIMU JPOOSIMH.

CpaBHHBaTh M YIOPSAOYMBATh HATypAJIbHBIE YHCIIA, CPABHUBATH B MPOCTEHIINX
cllydasix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM M M300pa)kaTh HATypalbHbIE YMCIA TOYKAMU HAa KOOPJAUHATHOW (YMCIIOBOIN)
IIPSMOM.

Boimonusate  apudmeTnueckue  ACMCTBUS € HATYpaJbHBIMH  YHCJIaMH,
C OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEUIINX CITyUasiX.

BBINONHATE NPOBEPKY, TPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

OKpyTasTh HaTypAJIbHBIE YHCIIA.
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Pemenue TeKCTOBBIX 32724

Pemates TekcTOBBIE 3amauu  apUPMETHISCKUM CIIOCOOOM W C  TIOMOIIBIO
OpPraHW30BaHHOTO0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaun, cogepxamye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHWE 3alCH, CXEMBbI, TaOIHIIbI, 0003HAYEHUS TPH PEHICHUU
3aj1a4.

[Tomp30BaThCS OCHOBHBIMH €IMHULIAMU W3MEPEHHS: LEHbI, MACChl, PACCTOSAHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IMHULIBI BEJTUYUHBI YEPE3 IPYTHE.

W3BnekaTh, aHaIU3UpOBaTh, OLICHMBATh HHGOPMAIIUIO, IPEJCTABICHHYIO
B TaOyMIle, Ha CTOJIOYATON NUarpaMMe, UHTEPIPETUPOBATH MPEACTABICHHbIC JaHHBIC,
MCMOJIb30BaTh JJAHHBIC IPU PELICHHUM 3a/1a4.

Harasignas reomerpust

[Tonp30BaTECA TEOMETPUUECKUMU TTOHIATUAMU: TOUKA, MIpsAMasi, OTPE30K, JIyY, YIoJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX GHopmy
W3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonbp30BaTh TEPMUHOJIOTHIO, CBA3aHHYK) C YIJlJaMU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUAarOHallb, ¢ OKPYKHOCTBIO: PaNyYC,
JTAAMETP, LEHTP.

N300pakaTh H3ydeHHbIE TEOMETPUUYECKUE (PUTYPHI HA HETUHOBAHHOM M KJI€TYaTON
OyMare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEUKH.

Haxonute mIMHBI OTPE3KOB HEMNOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O painyca.

Hcnonws30BaTh CBOMCTBA CTOPOH M YIJIOB NPSMOYTOJBHHUKA, KBajpara sl HUX
MMOCTPOCHMU S, BBIUUCIIEHHUS TUIOIIAAN U IEPUMETPA.

Beluucnsate mepuMeTp W IJIOMIAQAL  KBajApara, MNPSIMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX U3 MPSAMOYTOJIbBHUKOB, B TOM UHnciie GUryp, n300paxxE€HHBIX Ha KJIETYaTON
Oymare.

[Tonb30BaTbCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HW3MEPEHUS JIJIMHBI,
TJTOIIAIM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMHBI Uepe3 APYTrue.

Onpenenary mapawienenunesn, KyO. [IpumMeHATs TEpMUHOJIOTHIO: BEpIINHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Beruucnare 00bEM  KyOa, mMapajuienenunena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS SIMHUTIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxHbple 3amauM  Ha  HU3MEPEHUE T'E€OMETPUYECKUX  BEIWYMH
B MMPAKTUYECKUX CUTYyaIUSIX.
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[TpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 6 Kjacce:

Yuciia 1 BBIYUCTICHUA

3HaTh M TIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JMYHBIMU BUJAMU YHUCENl U
crioco0aMy UX 3alKcH, NEPEeXOIUTh (€CIU 3TO BO3MOXKHO) OT OJAHOM (OpMBI 3amucu
qyucla K Ipyrou.

CpaBHMBAaTh U YIOPSAJOYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECTUUHBIE ApOOH,
CPAaBHUBAThH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATE, coueTast yCTHbIE U MUCbMEHHBIE NPUEMBI, apU(PMETHUECKHUE IEHCTBUS
C HATypaJbHBIMU U IICJILIMH YHCJIaMH, OOBIKHOBEHHBIMH U JECATHUHBIMH APOOSIMH,
IIOJIO’KATEJIEHBIMU M OTPULIATEIIbHBIMU YUCIIAMU.

BprunciATe 3HaYEHHs YUCIOBBIX BBIPAKEHWM, BBINOJHATH NPUKUIAKY M OLIEHKY
pe3ynbTara BBIYMCICHUW, BBINOJIHATh MPEOOpPa30OBaHUSI  YUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOWCTB apu(hMETHUUECKUX JCHCTBUH.

CoOTHOCUTH TOYKY HAa KOOPAWHATHOW IPSIMOM C COOTBETCTBYIOIIMM €U YHUCIIOM.
N300paxkath ynciaa TOYKaMU KOOPJMHATHOM MPAMOM, HAXOJUTh MOYJIb YHCTIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOPIAMHATAMH 3TOU
TOYKH.

OKpyTasTh HEIbIe YUCIIa U IECITUYHBIE 1POOU, HAXOIUTh TPUOIMKEHUS YHCEIL.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[TonumaTte ¥ ynoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3alMChIO CTEMECHW YHCIA,
HAaXOJWTh KBaApaT W KyO 4YHCIA, BBIYKUCISATH 3HAYCHUS] YHCIOBBIX BBIPAKECHU,
coAepKalliX CTEeTICHHU.

ITonb3oBaThCs MpHU3HAKaAMU JEIMMOCTH, PacKiIaJblBaTh HATypalibHbIE 4YHCIIA
Ha MPOCTHIE MHOXKUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIpAXXEHUM, COCTaBISATh OYKBEHHBIC BBIpAKCHHS U (HOPMYJIBI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BBIPOXKEHUH, OCYIIECTBIISII HEOOXOAMMBIE MOJICTAHOBKU U TTpeoOpa3oBaHUs.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 32124

Pemrats MHOTOIIIAroBbIe TEKCTOBBIC 3a/1a4l apU(DMETHICCKUM CIIOCOOOM.

Pemate 3amaum, CBs3aHHBIE C OTHOIICHUEM, IMPOMOPIHMOHAIBHOCTHIO BEJIWYHUH,
MIPOIICHTAMH, PeliaTh TPX OCHOBHBIC 3a7a4M Ha APOOH M IIPOIICHTHI.

Pemate 3amaun, comepkalide 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTb,
BpeMsl, pPacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOUMOCTh, MPOWU3BOAUTEIBLHOCTH, BpEMS,
o0béMa paboThl, UCIHOIB3YSd apudMETHYECKHe JEeUCTBUA, OICHKY, MNPUKUJIKY,
MOJIb30BAThCS €IMHULIAMU U3MEPEHHUS COOTBETCTBYIOIIUX BEJTUYHUH.

CocTtaBisaTh OyKBEHHBIE BBIPAXKECHHUS 110 YCIOBHUIO 3aa4H.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B Ta0INIIAX, HA TMHEWHOM, CTOI0UYATON
WIM KPYroBOM  JauarpamMmax, HWHTEpPIPETHPOBATh MPEACTABICHHBIC JaHHBIC,
UCIIOJIb30BAaTh JIAHHBIC NPHU PEIICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TaONHIl, JIMHEHHOM U CTOJIOYATOM
JarpaMm.

Harasignas reomerpust

[IpuBoauTh mNpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIHX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX
Y CUMMETPUYHBIX UTYD.

N300paxkaTh ¢ MOMOINIBIO UPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJIeT4aToil Oymare M3y4deHHbIE IJIOCKHE reomMeTpuueckue (urypbl U KoHpurypaunuw,
CUMMETPHUYHbIE (PUTYPHI.

[Tonb30BaThCd TEOMETPUUYECKUMH MOHSTUSIMU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHH.

HaxoauTs BeNMYHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJJaHHOM BEJIMYMHBI, II0JIb30BAThCSA IIPU PELICHUM 3aJad I'pagyCHOW MEPOU YIJIOB,
pacrno3HaBaTh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruncnares  QMHY  JJIOMAHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
E€AMHHUIAMH W3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €AWUHHULIBI U3MEPEHUS JUIMHBI 4Yepes
JpyTHE.

Haxomute, ncnonb3ys 4epTEXHBIE HUHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 NPSIMOM, JJIMHY IYTH HA KBAJPATHOMN CETKE.

BoruucnsaTs miuomaas Guryp, COCTaBIEHHBIX U3 NPIMOYTOJIbHUKOB, UCIOJIb30BaTh
pazOueHne Ha  MNPSIMOYTOJIBHUKH, Ha  paBHbIe  (UTYpHI,  JOCTpauBaHHUE
0 TPSIMOYTOJIbHUKA, IIOJb30BaThCS OCHOBHBIMM EIMHULAMHA W3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOMIAAN YEPE3 APYTHE.

Onpenensitb  Ha MOJAENAX U U300paXKECHUSIX NHPAMUIY, KOHYC, LHIUHJP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boluucisate 00bEM  NMPSAMOYTONBHOTO MapajuieNienumena, KyOa, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemrare HecnoxkHbIE 3a4audM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaALHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

CUCTEMA CYUCIIEHUS.
Psin HaTypanbHBIX
qucel.
Harypanbnsii ps.
Uucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

JlelicTBUS C HATYpaJIbHBIMU
quCcIaMu

Apudmernueckre
JeucTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISl IPU CJIOKEHUU
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MPU YMHOKEHUHU.

HATypaJIbHBIX YUCEI.

NpeaIaraTb U 00CyK1aTh COCO0OBI YIIOPSAIOYMBAHUS YNCEIL.
MN300paxaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YUCIIA
TOYKaMU Ha KOOPJAMHATHOM NPAMON, HAXOAUTH KOOPINHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYpaJIbHOTO psja, yucen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoyHaTh apudgmMeTnyecKue 1eCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIMUCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUIM

CO CKOOKamH U 6e3 CKOOOK.

3anuceIBaTH NPOU3BENICHNE B BUJE CTEIICHU, YUTATh
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTHIO (OCHOBAHHUE,
MOKa3aTellb), BBIYMCIASATHh 3HAYEHHUS CTEIICHEH.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPKECHUI, MPeAIaraTtb 1 NPMMEHATH NPUEMbI IPOBEPKHU
BBIYHCIICHUN.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpenenuTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIHMPOBATH
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[lepemecTuTenpHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKEHHUS
U YMHOXKEHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu n
KpaTHBIE YUCIa,
Pa3JI0KEHHUE YUCIIA
HAa MHO>KHUTEJIH.
Henenue

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

CreneHb ¢
HaTypaJbHBIM
MOKa3aTeJIeEM.
Yucnosbie
BBIpAKEHUS,
MOPSIOK IEMCTBUM.
Pemmenune TeKCTOBBIX
3a7a4 Ha BCE
apupMETHIECKIE

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBaTh YMCI0BBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH THNOTE3bI, (POPMYJIUPOBATH 0000IIEHUSA U
BBIBO/IBI 110 PE3YJIbTATaM IIPOBEIEHHOTO HCCIIEI0BAHUS.
DopMyJUPOBATH ONpPeIeIeHUsI JICJIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YHCIA; (GOPMYJIUPOBATH U
NPUMEHATH NMPU3HAKMU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOXKUTEN; HAXOAMTh OCTAaTKH OT JICJICHUS U HEMOJIHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEDPSHI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemath TeKCTOBBIC 3a/1aUu apUPMETHIECKUM CIIOCOO0OM,
HCMOJIb30BAaTh 3aBUCUMOCTH MEXTY BETMYMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyIMpoBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JTaHHbIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEJIUYNHAMU,
CTPOUTH JIOTUUECKYIO LIETIOYKY PACCYKICHUH.
MoaeaupoBarThb X0/ PELICHHS 33/1a4H C IIOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaThH NOJyYEHHBIN PE3yJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHOKHU.

Pemarts 3a1aun ¢ moMolIpi0 iepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimnas reomerpust.
JIMHUM HA TUTOCKOCTH

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
Mertpuueckue

I 29107080%00051
VM3MEpPEHUS JJITUHBI.

OKpyX HOCTb U KpYT.

[TpakTnueckas
Pabota
«IlocTpoenue y3opa
U3 OKPYKHOCTEW.
VYron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBL.
W3mepeHnne yrios.

Pacno3HaBaTth Ha yepTexax, pUCyHKaX, ONMChIBATD,
UCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyY,
yToJ1, JOMaHyt0, OKpY>KHOCTb.

Pacno3naBath, NpMBOAUTH MPUMePbI 00BEKTOB PEaIbHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHEWHBIE Pa3MEPBI.

Hcnoab3oBaTh TMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUIsl IOCTPOCHMS U U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY yTJa; CTPOUTH OTPE30K 3aIaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPYKHOCTh 33/IaHHOTO painyca.
N300paxath KOHPUTYpaLUU TeOMETpUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIET4aToM Oymare; mpeasiaraTb, ONUCHIBATH U 00CYKAaTh
CIOCO0bI, AJITOPUTMbI IIOCTPOCHHUS.

PacnozHaBath M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[TpakTryeckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOM Oymare mpsiMOid, OCTPBIN, TyHOH, pa3BEPHYTHIMI
VIJIbl; CPABHUBATH YIJIbL.

BpI4uCIsITH JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh M MCNOJIB30BATh MPU PELICHUH 32124
3aBHCUMOCTH MEXy €AMHUIIAMU METPHUUECKOU CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMU CUCTEMAMHU MED;
BBIPAKATH JUVIMHY B PA3JIUYHBIX €IUHULIAX U3MEPEHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaLuu, UCIOJIb3YS
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBuiibHbBIE
1 HETIPAaBWJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0ei.
CnoxxeHue u
BBEIYMTAHHC
OOBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOKEHUE
U JIeJICHUE
O0OBIKHOBEHHBIX
npo0eit; B3auMHO-
oOpaTHbIE JpOOH.
Penienne TeKCTOBBIX
3a/1a4, COJIEepIKaITUX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C MTOMOIIBI0 KOMIIBIOTEPA MOHSTHUS U CBOMCTBA, CBA3aHHbBIE

C OOBIKHOBEHHOM ApOOBIO.

YuraTh M 3alIUCHIBATH, CPABHUBATH OOLIKHOBEHHBIE IPpO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPAMON; HCHOJIb30BATh KOOPANHATHYIO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

®opMyJIMPOBATH, 3aNMCHIBATH C IOMOIIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO ApOOU AJIs COKpAIEHUS APOOEH 1 MPUBEIACHHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOB B BUJIE HEMPABWIBHON U
BBIJICTISITH IIENTYIO YaCTh YKCTIa U3 HeTIPaBWIBHOHN ApOOH.
BoinoHATH apudmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMHU APOOSIMI; MPUMEHSATh CBOICTBA
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3a/1ayu Ha IpoOHu.
[Ipumenenue OykB
JUISL 3aIUCH
Marematnueckux
BBIPAKCHUU U
[Ipennoxenun

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIYHCIICHUU.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeaJaraTh U NPUMEHATH NPUEMBI IPOBEPKH BHIYNCICHUH.

IIpoBoauTH HCCIEA0BAHMS CBONCTB ApOOCH, omupasich

Ha YHCIJIOBBIE 3KCIIEPUMEHTHI (B TOM YHUCIIE C TOMOILBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUILIAHUS BBICKA3bIBAHUM.

Pemathb TekcTOBBIE 3a/1a4H, Co/iepKallue IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEJIOT0 U LEJIOTO 10 €r0 YacTH;
BbISIBJIATH UX CXOACTBA M Pa3JIHYUs.

MoaenupoBarh X0 pelICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTh, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHMUS,
3aIIMCHU PEIIEHUIM TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBATH MMOJTYy4YECHHBIN PE3YJIbTaT,
OCYILECTBIISITE CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTH OLINOKU.
3HAKOMHTBCS ¢ HCTOPHUEH pa3BUTHUS apU(PMETUKH

Harnsgnas reometpus.
MHOTOYTrOJIbHUKH

10

MHOroyroJibHUKH.
YeThIpEXYroIbHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauThL NpUMepbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOIbHUKA, KBapaTa,
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pabota
«IlocTpoenune
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyronpHUK.
[Tmomane u
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB,
€AUHULIBI
M3MEpPEHUS
TJIOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEUHBIC PA3MEPBI.
BerucjasTh: nepuMeTp TpEyrobHUKA, IPSIMOYTOIbHUKA,
MHOT'OYT'OJIBHUKA; TUIOIIAb MIPSMOYTOJIbHUKA, KBagpaTa.
M300paxaTh OCTPOYIOJIbHBIE, IPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEIMHOBAaHHOM U KJIeTYaTOM Oymare KBajapar u
MPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMHU CTOPOH.
HcciienoBaths cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHH S, U3MEPEHUS, MOJICTUPOBAHHS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncrpyupoBath MaTeMaTH4eCcKHUE NPEIT0KECHUA

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL NPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUTOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAJPaThI,
TPEYTOJIbHUKH; COCTABJATH (DPUTYphI U3 KBAIPAaTOB U
MPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU U KBAAPaThl U HAXOAUTh UX
IJI0IA/Ib.

BeipakaTh BeJIMUMHY TUIOIIAAU B PA3JIMYHbIX €AMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIOJIb30BATh 3ABUCMMOCTH MEXKIy METPUUECKUMHU
€AUHULIAMU U3MEPEHHUSI TUIOIAIH.
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3HAKOMHUTBHCS ¢ IPUMePaMM NPUMeHEeHUs IJI0IAu U
MepUMETPA B IPAKTUICCKUX CUTyalusax. PemaTs 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

JlecaTuunble 1podu

38

JlecaTrdHas 3anuch
npobeii. CpaBHeHUE
JeCITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JeCITUIHBIX
JTpOOCH.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIInX
npobu. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTaBisiTh ACCATUYHYIO IPOOb B BUIE OOBIKHOBEHHOM,
YUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUIHBIX APOOEH.

N300pakaTh 1ecATUUHBIC TPpOOH TOUYKAMHU HA KOOPIMHATHOM
MIPSAMOM.

BbIABJIATH CX0/ICTBA ¥ Pa3au4Ms IIPaBUI apU(YMETHICCKUX
JICVCTBHI C HATYPaJIbHBIMU YUCIAMH U JECATUYHBIMA
IpoOsIMU, OOBSICHATD HX.

BoInosHaTh apudMeTHYECKUE NEUCTBUS C IECITUIHBIMU
JIpoOsSIMU; BBITOJIHATh NPUKUAKY U OLIEHKY pe3yibTaTa
BBIUMCJICHUH.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUISL pallMOHAIU3allid BEIYUCIICHUIM.

I[IpuMeHATH NPABUIO0 OKPYIJIEHUS JIECATUYHBIX APOOCH.
IIpoBoauTH HCCJIEI0BAHMS CBOMCTB ACCATUYHBIX JIPOOEH,
ONHUPasCh HA YHCIJIOBBIE SKCTICPUMEHTHI (B TOM YHUCIIE

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTaTh THIIOTE3bI U
MIPUBOJIUTH UX 000CHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BbICKA3bIBAHUH.
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PemaThb TeKCTOBBIE 3aJ1a4H, COAEPKALIUE IPOOHBIE TaHHbIE, U
Ha HaXOXKIECHHUE YaCTH LEJIOr0 U LIEJIOT0 TI0 €ro YacTH;
BBIAIBJISITH HX CXOACTBA U PA3JINYHSL.

MopeanpoBarh X0/ pEeLICHUS 331a4M C IOMOILBIO PUCYHKA,
cxemsbl, Tabmuubl. IlpuBoauTH, pa30upaThb, OEHNBATH
pa3IuYHbIC PEIICHHUS], 3aIIMCH PEIIEHNUN TEKCTOBBIX 3a/1a4.
OnepupoBath 1pOOHBIMU YHCIIAMU B pEAJIbHBIX )KU3HEHHBIX
CUTYyalUX.

Kpurudecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJIUTh OLIMOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTrOnbHBIN
napajjienenunen,
Ky0. Pa3Béprku kyda
U napaJijiesienunena.
IIpakTnueckas
pabora «Pa3BépTka
KyOa».

O0béM KyO0a,

Pacno3HaBaTh Ha yepTexKax, pUCyYHKAX, B OKPY:KaKleM
MM pe [IPSIMOYTOJIbHBIN Napajienenunesn, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATh, HCIOJIb3Ys TEPMUHOJIOTHIO,
OLIeHUBATH JIMHEHHbIE pa3MEpBHl.

I[IpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOIpaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesIenunena,
KyOa.

N300paxarh Ky0 Ha KieT4aToil Oymare.

HccnenoBath cBoiicTBa Ky6a, MIpsSMOYTrOJIbHOTO
napajuieJenuIe1a, MHOTOTPAHHUKOB, UCIIOJIB3YSI MOJIEIH.
Pacno3naBath u n300paxkaTh pa3BEPTKU KyOa u
napajuienenunena. MoaeanpoBaTth Ky0 U mapaieienumnes
u3 Oymaru U npoyrx MaTepuagoB, 00bACHATH COCO0
MOJIETTUPOBAHUSI.

24



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

PSIMOYTOJIBHOTO
napasuienenumneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00BEM KyOa, MpSMOYTOJIbHOTO MapaljIesIeuIeaa;
HCCJIeA0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JTMHBI €T0
pedpa, BbIABUIaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaau 1 00bEMa, nepuMeTpa U Mouaau HOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

0 MHOTOI'PaHHUKAaX, MPUBOAUTH NPUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHOMN KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX NOHATHH
1 METOJIOB Kypca

5 xiacca,
00001IeHre 3HAaHU I

BuIyucasiTh 3HaU€HUS BBIPAXKECHUM, COAEPKALIUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJHATH MPeoOpa3oBaHUs YHUCET.

Bbi0upaTh cniocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSITh CBOIicTBa apu(pMETUYECKHUX JEHCTBUN

JUISL paMOHAIN3AlMU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEUCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BIYNCICHUMN.

Pemiate 3aga4mn U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS U1 PELICHU 3a1a4 U3 IPYyTHUX
y4€OHBIX MPEIMETOB.

Pemiathb 3aga4mn pasHbIMH C1IOC00AMH, CPABHUBATD -
CIOCOo0bI pEIICHNS 3a1a4, BBIOMPATH PAallHOHAJIbHbBIN
crocoo

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

170
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TEMATHYECKOE IINTAHUPOBAHUE

6 KIIACC
HanmenoBanue paznena |Kommuectso OcHoOBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(Temnbl) Kypca 4acoB coepKaHue

HarypanbHble yncna 30 Apubdmernyeckue BeinosHaTh apudgmMeTnyeckue 1edCTBUS C MHOITO3HAYHBIMU
NENUCTBUS HaTypaJbHBIMU YUCJIAMU, HAXOAUTh 3HAYECHUS YHUCIIOBBIX
C MHOT'O3HAYHBIMU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITH
HATypaJbHBIMU 3HAYEHMS BbIPAKEHUHN, COJIEPIKAIIUX CTEIICHHU.
yuciaaMy. Yucnossle | BbINOJIHATH NPUKUAKY M OLEHKY 3HAUCHUI YMCIOBBIX
BBIpAXKEHUS, BBIPAKEHU, MPUMEHSATh NPUEMBbI IPOBEPKH pE3ybTaTa.
NOPSIAOK ACHCTBHIA, Hcnoab30BaTh NPU BLIYUCTEHUSAX [TEPEMECTUTEIBLHOE U
UCIIOJIb30BaHUE COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHSI,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMH JEeTUTEND U
HanUMEHBIIIEE 001IIee
KpaTHOE.

J1emuMOoCTh CyMMBI U
IPOU3BEICHUS.
Jlenenue

C OCTaTKOM.
Penienne TeKCTOBBIX
3a7a4

pacnpenenuTeIbHOEe CBOMCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUI.
HccaenoBath 4ncIOBbIC 3aKOHOMEPHOCTH, IPOBOJAUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBbIBATH
TUNOTE3bl.

@opmyaMpPoOBaThH ONpeieeHusl JSIUTENS U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTES U HAUMEHBIIIETO OOIIETO
KpPaTHOTO, IIPOCTOTO U COCTABHOTO YHCE; MCTIOJB30BaTh 3TH
MOHSTHUS TIPHU PEIICHUH 3a/1ay.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JIETUTEIIS 1 HAMMEHBIIIET0 00IIIero KPaTHOTO JIBYX YHCE,
ANITOPHUTM PA3JIOKCHHS YHUCIIa Ha TIPOCTHIC MHOMKHUTEITH.
HccaenoBaTh yclioBUs ASIUMOCTH Ha 4 1 6.

HccaenoBathb, 00Cyk1aTh, GOPMYJTHPOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JBYX YETHBIX YUCEJI, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEYETHOT'O YUCE.

HccaenoBath CBOMCTBA JICIMMOCTHA CYMMBI U IPOU3BEICHUS
YU CEJL.

IIpuBoAMTH MPUMeEPHbI YHCE C 33JaHHBIMUA CBOMCTBAMHU,
Paco3HABaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 33/1a4H, BKIIFOYAIOIINE TOHATUS
JIETUMOCTH, apU(METHIECKUM CIIOCOOOM, HCTIOIB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

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

IIpuBoauTh, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3aJ1a4.

Kpurnuecku oueHUBATH ITOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIHMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA IIIOCKOCTH

[TepnennuKkyisipabIe
IIpsIMBIE.
[TapannensHbie
IIPSIMBIE.
Paccrosanue mexny

Pacno3naBaTth Ha yepTexkax, pUCyHKax Ciydyad B3aHMHOTO
PACIIOJIOKEHUS JBYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B ePeCeKaroImecs
IIpsIMBIE, JBE MTapaJuIeNIbHBIC NIPSMbBIE, CTPOUTH IIPSAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoaUTHL NPUMeEPbI NAPALIETBHOCTH U
MIEPIICHIUKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MIEPIICHIUKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pamaTb MHOTOYTOJIBHUKA
C MapaJUIEIbHBIMH, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBECHHAS
poOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue aApooei.
CpaBHeHuE U
yIOPSI0YNBAHUEC
TpOOei.
Hecsatuunsie qpodu
U METpHYecKas
cUCTEMa Mep.
Apudmernyeckue
JEVUCTBUSA

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
JPOOSIMHU.
OtHoueHue.
Jlenenue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
Jpo0eit 1 OOBIKHOBEHHBIE B BUJIC JIECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE NPeICTABJIEHHUS JPOOHBIX YHCEN MPU UX
CpPaBHECHUH, IPU BhIYUCICHUAX. MCMmOIb30BaTh AECITUYHBIE
JpoOu Ipu peoOpa30BaHUU BEJTUYUH B METPUUYECKOU
CHUCTEME MEp.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITOTHATh
npeodpa3oBaHus ApoOeH, BLIOUPATh COCO0, MPUMEHSITH
CBOMCTBA apu(METHUCCKUX ICUCTBUH JUIS pallHOHAIN3AIIUH
BBIYMCIICHUH.

CocTaBJisiTh OTHOILICHUS U MIPONOPLINHI, HAXOAUTH
OTHOULIEHHE BEJINYVH, JICJINTh BEJINYNHY B IAHHOM
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OTHOUICHHH.
Macmita0,
MPOIOPLIHS.
ITonATHE npoueHTa.
Brruncnenne
MPOLICHTA

OT BEJIMYUHBI U
BEJIMUUHBI 110 €€
MPOLICHTY.

Pemenune TekcToBBIX
3a7a4, CoOAEepKaLIUX
JPOOU ¥ MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTMHBI OKPYKHOCTH
K €€ quaMeTpy»

OTHOLIEHUH.
HaxoauTs 3kcnepUMEHTAIbHBIM MYTEM OTHOILLEHUE JITTUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJIUYUH,
HAXOAUTH MacIITa0 IUIaHA, KAPThI U BBIYUCIIATH PACCTOSIHUS,
UCIIOJIb3Ysl MacITao.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHIOTPEOIATh 000OPOTHI peYn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpPOLEHTHI B IpO0SX U
JIpoOU B MPOLIEHTAX, OTHOLIEHUE IBYX BEJIUYHMH B MPOLEHTAX.
BbI4ucJsATH IPOLEHT OT YMCa U YUCIIO IO €ro MPOLICHTY.
OxpyriasaTh 1poOu U MPOLEHTHI, HAXOAUTH TPUOIMKEHUS
YHCElL.

PemaTe 3aga4u Ha 4acTH, MPOLICHTHI, IPOIOPLIUH,

Ha HaxO0XXJICHUE IPOoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUYUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISIET OJHA BeIM4YnHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHBIC PEIICHMS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeAensATh HauOoIblIee 1 HAUMEHbLIee

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb), CHMMETPUYHYIO JAHHON OTHOCUTEIIBHO
MPSIMOW, TOYKH.

HaxoanTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHBIE
OTHOCUTEJIBHO MPSIMOl; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YKCIIE€ ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath cBoOMiCTBA U3yUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, HCOJb3Ys IKCIIEPUMEHT, HaOII0CHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATh, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUIS 3aITUCH
MaTeMaTH4YECKUX
BBIPAKCHUU U
IPEAIIOKEHNMN.
bykBeHHbIE
BBIPAKEHUS U

YU CJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccsienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BouruucasiTh 4rciioBoe 3HaueHUE OYKBEHHOTO BBIPAYKEHUS
MpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBiasith (pOpPMYJIbl, BEIPAKAOUTNE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. pabOThI; BHITIOTHATH BEIYMCICHUS 110 ATUM (OPMYIIaM.
DopMyIsl HaxoanTh HEN3BECTHBI KOMITOHEHT apH(PMETHICCKOTO
JIEVCTBUS
Harnsnnas reometpus. 14 YeThIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOM Oymare
@urypsl Ha INIOCKOCTH MIPUMEPBI C MCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU:
[IpssMOYTOJIBHUK, C NapaJUICIbHBIMU, IIEPIIEHAUKYJIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’seH.
N3mepenue yrios.
Bungbr
TPEYrOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomans durypsi.
DopmyJIbl
epUMeETpa U
IJI0ILA TN
IPSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEpEeHHUE IIIOMIAIN
duryp.
[IpakTnueckas

CTOPOHAaMHU, NMPSMBIMH YIJIAMH U AP., PaBHOOEPEHHBIN
TpeyroapHuk. Ilpeayarats u 00Cy:KaaThb crocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

UccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSAMOYIOJIbHUKA, KBAJpaTa,
pa3ouBaTh Ha TPEeyroibHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAJpaTe, PACO3HABATH BEPHBIE U
HEBEPHBIC YTBEPIKICHHUS.

HN3mepATh M CTPOUTH C IIOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATh YIUIbI;
pPacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIEC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

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

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
TJIOMIAICH Ha KiIleT4aTol Oymare, mpuOIMmKEHHOE U3MEpPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTpHUIATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayne yucia,
reoMeTpudeckas
WHTEpHIpETALINS
Moyst. YrcnoBbie
MIPOMEKYTKHU.
ITonoxurtensHBIE U
OTpUIIATEIIbHBIE
yucia. CpaBHEHHE
ITOJIOKUTEIBHBIX U
OTPHUIIATEIIbHBIX
YHCell.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aJ1a4

IIpuBOoAMTH PUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
TOJIOKUTEIIbHBIX U OTPULIATEIIBHBIX YUCE.

HN300paxkaTth 11€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTpHUILIATEIIbHBIC YHCJIa TOYKAMH HA YUCIIOBOW MPSMOM,
HUCI0JIb30BATH YUCIIOBYIO MIPSAMYIO JIJIsI CPABHEHUS YUCEI.
IIpumeHsaTH IPaBUJIa CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
4yHrCia; HAX0AUTh MOJYJIb YHCJIA.

DopMyJUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTETBHBIMA
Y OTPUIIATEIIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COJIEPKAIINUX ICUCTBUS

C TIOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOXKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cucTteMa KOOpAuHaT
Ha MJIOCKOCTH.
Koopannatel Touku
Ha IJIOCKOCTH,
abcrucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
JUarpaMMal.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM
CUCTEMbI KOOPAMHAT Ha MJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPAMHATHI TOYEK.

Yurtath cTO0YaThIC U KPYTOBBIE IHArpaMMBbl;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uecnosib3oBaTh HHGOpPMALIMIO,
MPECTABICHHYIO B Ta0JUIIaX, HA AUArpaMMax JIJisl peIIeHUs
TEKCTOBBIX 337a4 Y 33724 U3 PEaJIbHOM KU3HU

IIPECTaBICHHBIC
B Ta0IUIIAX U
Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajiesenumnes, nupamMuay, Ipu3My, HHWIAHIP, KOHYC, IIap, H300paKkaTh X

KyO, mpu3ma,
nupamMmuaa, KOHycC,
IWIMHJP, 1I1ap U
coepa.
N3obpaxxenue

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

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO, TpaHb,
OCHOBAHMeE, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPAHHHUKOB,
UINHPA U KOHYCAa.
[IpakTnueckas
pabota «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue 00bEMa;
€AVHUIIBI U3MEPECHHUS
00béMa. O0BEM
PSIMOYTOJIEHOTO
napayyie/enuIea,
Ky0a, popmyibl
00béMa

N3yuatsb, UCNIONIB3YS IKCIIEPUMEHT, HAOJIIOICHUE, U3MEPEHHUE,
MO/ICJIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, H ONHUCHIBATH
CBONCTBA HA3BAHHBIX TEJI, BLIIBJIATH CX0JICTBA U
Pa3IMuMs: MEKIY IUPAMUION U IIPU3MOU; MEXKITY
UUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEépTkU NMapavieienuneaa, Kyoa, mpu3Msbl,
MAPaMHUJIbl, KOHYCA, HUIUHAPA; KOHCTPYUPOBATh JaHHBIE
TeJIa U3 Pa3sBEPTOK, CO3/1aBATh UX MOJEIIH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX (hUryp (u3 oymaru,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTh HA MoaesiX: JJIMHBI pEOEP MHOTOTPAHHUKOB,
JIMaMeTp 1mapa.

BoiBoauth popmyiry 00bEMa IPSIMOYTOILHOTO
napasuieJIenuneaa.

Boruuciasats no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napasuielIenUNe0B; peliaTh 3a1a4 C pEATbHbIMU TaHHBIMU

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHNHE
OCHOBHBIX MOHATHU
Y METOJ0B KypCOB D
1 6 KJIacCOB,
000011IeHIE U
CHCTEMAaTH3aI1s
3HaHUU

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJIbHbBIE, 1IEJIbIC, TOJIOKUTEIIBHBIE U OTPULIATEIBLHBIC
qucia, OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, BHITIOIHITH
peoOpa3zoBaHUsI YHCENT U BBIPAKCHUH.

Bpi6upaTh cnnocod cpaBHEHUS YHCEI, BEIYMCICHUM,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHHM.
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Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HAHUA JIJI PEUIeHUs 3a7a4 U3 APYyTuxX
MPEIMETOB.

Pemarts 3a1aum pa3HbIMH C1I0CO0aMH, CDABHUBATD,
BbBIOMPATH CNOCOOBI PEIICHUS 33/1a4U.

OcyumecTBJISATH CAMOKOHTPOJIb BBIIOJHIEMBIX ICHCTBUHN U
CaMOITPOBEPKY pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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PABOYAS TIPOTPAMMA YUEGHOTI'O KYPCA
«AJITEBPA» B 9 KJIACCe

MNOACHUTEJIBHAA 3AIITMCKA

Anrebpa sBISIETCS OJTHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIEro oOpa3oBaHUS:
OHa oOecreynBaeT M3Y4YCHHE JIPYTHX AUCIHIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIS MPOIOJDKEHHUS 00pa30BaHMs U
B TIOBCCJHEBHON JKM3HH. Pa3BuTHe y o0Oy4aronmuxcs Hay4dHBIX TPeCTaBICHUN
O TPOUCXOXKACHUH W CYIIHOCTH alreOpamueckux abcTpakiuii, crmocobe OTpaKeHHs
MaTeMaTHYeCKON HAayKOW SBJICHHWA W TPOIECCOB B MPHUPOAEC U OOIIECTBE, POIHU
MaTEeMaTUYECKOr0 MOJICITUPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTHUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KA4YECTB MBIIUICHHS, HEOOXOIMMBIX
JUTSL afjalTallid B COBPEMEHHOM IIU(PpoBOM ob1iecTBe. M3yuenue anredpsl ooecrieunBaet
pa3BuUTHE yMEHUs HaOI0/aTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (OpMYNHpPOBaTh yTBepxkJAeHUs. OCBOGHHE Kypca aireopbl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYarOIIMXCS: OHM HCIOJb3YIOT
JNEAYKTUBHBIE UM WHAYKTHUBHBIE pacCyXJACHHUS, O000IIeHHe U KOHKPETH3AIHIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe nmpeamnogaraeT 3HauuTeIbHbIN 00BEM
CaMOCTOATENLHON JeATEIbHOCTH O0YYAIOIINXCS, TTO9TOMY CaMOCTOSTEIIbHOE PEIICHUE
3a/1ay SBISIETCA peann3aluei AesiTeIbHOCTHOTO IPUHITUIIA O0yUeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpay» uisi OCHOBHOTO OOIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEP’KATEIbHO-METOANYECKUE JTMHHH:
«YHwuca v BEIYHCIICHUS», « AreOpandecKue BRIPAKEHU», « Y paBHEHUS M HEPAaBEHCTBAY,
«Dyukmuny. Kaxkmas w3 3THX COAEp)KaTeIbHO-METOAUYCCKUX JIMHUN pPa3BHUBACTCS
Ha MPOTSHKECHUU TPEX JIET M3YUYCHUS Kypca, B3aWMOJICHCTBYS C IPYTUMU €TO JTUHUSIMH.
B xozae nzydenns yueOHOTO Kypca 00yJaroIIiuMCs TPUXOTUTCS JJOTHIECKH PACCyKIaTh,
UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrPaMMy
yuebHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTUKHU, MIPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTUYeCKOTO OO0pa30BaHHUS M CIOCOOCTBYIOIINE
OBIIQJICHUIO OOYyYaIOIMMHUCS OCHOB YHHBEPCATBHOTO MAaTEMAaTHYECKOTO SI3bIKA.
ConepxaTeabHOM U CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBisieTcs
€ro MHTCTPUPOBAHHBINA XapaKTep.

COAEPKAHUE OBYUEHUSA

9 kaacce

Conepxxanue TuHUU «YHCIa U BBIYUCICHUSD CIIYKUT OCHOBOM ISl JAlbHEHIIETO
W3YyYEHHUs] MATEMaTHUKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOYYaloOIUXCS JIOTHUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AITOPUTMAaMHM, a TaKxke
MPUOOPETEHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOJIWMBIX JJIi TOBCEIHEBHOM >KU3HHU.

Pa3BuTHe mOHATHUS O 4YHCIIE Ha YPOBHEC OCHOBHOTI'O O6H_I€FO O6p3.30BaHI/I}I CBs3aHO
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C palMOHAIBHBIMA M HUpPPAIlMOHATIBHBIMUA YUCIaMU, (HOPMUPOBAHHEM TMPEICTABICHUN
O JCHUCTBUTEIHLHOM 4YHCIIe. 3aBEpIICHHE OCBOCHUSI YMCIOBON JIMHUM OTHECEHO
K CpeJIHeMY 00I1IeMy 00pa30BaHMIO.

Copnepsxanue ABYX anreOpandecKux JUHUN — «ANreOpandyecKue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyHarOIIUXCS
MaTEMaTUYECKOro arrapaTa, HeOOX0IUMOTO JIJIsl peIIEHUS 3a]]a4 MaTEMATHKHU, CMEXKHBIX
IPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHus Y4eOHBI MaTepuai rpynmnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
AnreOpa [E€MOHCTPUpPYET 3HAUYEHHE MATEMaTHKH KakK S3bIKa Ui TOCTPOECHUS
MaTeMaTUYECKUX MOJIeJIeH, OMUCAaHUsI IPOIIECCOB U SIBICHUM peaabHoro Mupa. B 3amaun
oOy4deHus anredpe BXOIAT TaKKe JalbHEMNIIee pa3BUTHE aJTOPUTMUUYECKOT0 MBIIUICHHUS,
HEOOXOAMMOr0, B YACTHOCTH, 111 OCBOEHHUSI Kypca MH(POPMATUKHU, U OBJIaJICHUE HABBIKAMU
NENyKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHUMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHUSI, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRY.

Conepxanve GyHKIMOHAIBHO-TpAQUUECKON JIMHUM HAlEJICHO Ha TOJIyYeHUE
OOy4YarOIIMMHUCS 3HAHUM O (QYHKIMSIX KaKk BaKHEHIIEH MaTeMaTHYECKOHM MOJIENu
JUIsL OTIIMCAHMS W UCCIIEJOBaHUS Pa3HOOOpPa3HBIX MPOLIECCOB UM SABJIEHUN B MPUPOIE U
oOmecTBe. M3ydyenne mMarepuana CrocoOCTBYET pPa3BUTHIO Yy OOYYaOIIUXCA YMEHHS
UCIOJIb30BaTh Pa3IMUHbIC BBIPA3UTENIbHBIE CPEACTBA SI3bIKAa MATEMATUKU — CJIOBECHBIE,
CUMBOJIMYECKHE, rpaguuecKkue, BHOCUT BKJIaJ B OPMUPOBAHUE IPEICTABICHUN O pOJIU
MaTEeMaTHKHU B Pa3BUTHH IUBWIN3ALNN U KyJIbTYPHI.

CornacHo yuebHOMY TUIaHy B 9 Kiacce m3ydaercs y4eOHbIH Kypce «Auredpay,
KOTOpPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pasfenbl coaepxkanus: «Yucna u
BBIYHCIICHUS», «ANTeOpandecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYHKIUW.

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHHUs Yy4eOHOTO Kypca
«Anredpa», B 9 kimacce — 102 yaca (3 vaca B Hefiemi0).

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

Yucjaa v BbIYMCJIEHUS

CpaBHUBATH U YIIOPSAJOUYNBATH PALlMOHATIBLHBIE U UPPALIMOHAIBHBIE YKCIA.

Beimonuare apudmernueckue NEUCTBUS C paIlMOHATBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TNPHUEMBI, BBINOJHATH BBIUWCIECHUS C HWPPAUUOHAIBHBIMU
YHUCIaMH.

HaxonuThs 3Ha4YeHHs CTENEHEW C LEJbIMU IMOKA3aTEISIMU M KOPHEH, BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyryisiTh  JEUCTBUTEIBHBIE YHWCIA, BBINOJHATh NPUKUIKY  pe3ysbTaTa
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUM.
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YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIE M KBaJIpaTHBIE YPaBHEHUS, YPAaBHEHUsS, CBOISAIIUECS K HUM,
poCTenIne APOOHO-pAITMOHAIBHBIEC YPaBHEHUS.

Pemars cucTeMbl IBYX JTMHEWHBIX YPABHEHUH C IByMsI IEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCS JTUHECUHBIM.

PemaTh TeKCTOBBIE 3a/1auM AIreOpanyecKUM CIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI UM CUCTEMBI JIBYX YPABHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CHCTEM YpPaBHEHHI, B TOM
Yucjie ¢ TpPUMEHEHHEM Tpaduueckux TMpeACTaBICHU (yCTaHaBIMBATh, WUMEET JIU
ypaBHEHUE WJIM CUCTEMA YPaBHEHUH PEIlICHUs, €CII UMEET, TO CKOJIbKO, U TIPOYEe).

Pemiats nuHeliHbIe HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, U300pakaTh PEILICHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOU, 3alUCHIBATH PELICHUE C IOMOIIBIO CUMBOJIOB.

PemaTe cucrtembl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHUE CHUCTEMbl HEPABEHCTB HA YWCIOBOU
MPSMOM, 3aNTUCHIBATh PEIICHUE C TIOMOILBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHbBIX 33/1a4.

DOyHKIUU
Pacno3naBath (yHKIMM U3y4eHHBIX BUJOB. [loka3piBaTh CXEMAaTHYECKU
pPACIIOJIOKCHUE Ha KOOPJAWHATHOM IUIOCKOCTH TrpaduKOB (QYHKIUH BHIA: Yy = £X,

y=#x+b, y= /f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocru

X
OT 3Ha4eHUM KOI(PPUIIUEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIHA.
Ctpouth u wuzo0OpakaThb CXEMaTH4YECKH TpaduKH KBAJAPATUYHBIX (PYHKIUH,
OIMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX Tpaduxam.
Pacnio3naBate kBagpaTu4yHyro (GyHKIHIO 10 (opmynie, TPUBOAUTH MPUMEPHI
KBaJAPAaTUYHBIX QYHKIIUHA U3 peaTbHOM KU3HU, GU3UKH, TCOMETPHUH.

YucsioBbie MOCAEI0BATEIBHOCTH M NPOrPeCcCHH

Pacno3naBaTth apupMEeTHUECKYI0 U T€OMETPUUYECKYIO MPOTrPECCUU MPU Pa3HBIX
crioco0ax 3a1aHusl.

BBINoMHATH BBIUUCIECHUS ¢ UCTIOIB30BaHUEM (HOPMYIT N-TO uieHa apupMEeTHIECKON
Y TEOMETPUYECKON TPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakath WieHbI MOCIEA0BATEIIBHOCTH TOUKAMH Ha KOOPJIMHATHOM ITOCKOCTH.

Pemrats 3agaum, cBsI3aHHBIE C YKMCIOBBIMU TOCJIEA0BATEIBHOCTIMU, B TOM YHCIIC
3aJ1aud U3 peajibHOM KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, IU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BH/JIbI IEATEILHOCTH 00Y4YaOINUXCs
(Tembl) Kypca 4acoB CoZIepKaHuE
Uucna 1 BEIYUCIICHUS. 9 PanmmonansHbie ynucna, | PasBuBaTh nmpeacraBJjieHHMsl O YUCIIAaX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YKCTIa UppalMOHAIbHBIC HaTypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIBHBIX YHCEN.
Yyucia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIHLHOTO YHCIa Kak OECKOHEUHOM IEeCSITUUHOMN
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTD JI€CATHYHbIE TPUOTHKEHUS
MHOXecTBO palMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIILHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAWHATHOM MPSMOM.
NEeUCTBUTEITbLHBIC 3anucbIBATh, CPABHUBATH U YIIOPAI0YUBATH
yucia Kak JNEWCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbINOJIHATH, COUeTast yCTHBIE U MMCbMEHHbBIE IPUEMBI,
JECATUYIHBIC POOH. apupMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEH C LIeJIbIMU MT0KAa3aTeNIIMU U
COOTBETCTBHE MEXKIY KOpHEW; BBIYUCJIATH 3HAUCHUS] YUCIOBBIX BEIPAXKEHUMH.
MHOXECTBOM IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JEATEIIBHOCTH
YuCcesl U MHOKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JAeJaTh BHIBOABI O TOUHOCTH
PSIMOM. PUOITNKEHUS TEUCTBUTEIIHPHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3aad4.
JICUCTBUTEILHBIX uKice, | OKPYIrasiTh JEHCTBUTENBHBIE YHCIIA, BHINOJIHATD
apupMeTHIecKue NPUKUHIKY pe3yJIbTaTa BBIYMCICHAN, OLIEHKY 3HAUEHU I
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JNEUCTBUS

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

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINTHEWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumeps! perenus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH IrPauuecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBaTh 1iebie U IpOOHBIE YPABHEHHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpennaraTs BO3MOXKHBIE CIOCOOBI PEIIEHUS TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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pa3ioKEeHUEM
Ha MHO>KHTEIH.
Pewenune npoOHo-
PalMOHAIIBHBIX
YPaBHCHUU.

Pemenne TekcTOBBIX
3a/1a4 anreOpandecKum
METOJ0M

YpaBHEHNs U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

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

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

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE
SABJISIETCS JINHEVHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKUE
IPEICTABIICHUS JUIsl PelIeHUs U MCCJIeI0BAHUS YPABHCHHI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredOpanvyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
(GhOpMYIIMPOBKH YCIOBHS 3aJ]a4H K anreOpandeckor MoJIeIn
NyTEM COCTABJICHUS CUCTEMbI YpPaBHEHUIl; pemiaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPHPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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3a/1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencraa HEPaBEHCTBA U UX HEPABEHCTBA; UCMOJIb30BaTh CHMBOJIMKY U TEPMUHOJIOTHUIO.
CBOICTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JIuHelinble JUTsI peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAJIPATHBIC HEPABECHCTBA.
C OZJTHOM IIEPEMEHHON Pemiathb nTuHEHHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MIOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparneie CHUMBOJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
peLIeHHE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATb HEPABEHCTBA MPU PELICHUH
UHTEpIpeTalus pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPIAUHATHOM MIIOCKOCTH rpaduKoB

dynkuumii Buma: y = kx,y = kx+ b,y = k_,y = X2,
X
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CUMMETPUH Mapabobl.

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

_k
y I

X

y - X21
y = X,
y = Vx,
y = |x|

y = X3,y =,V = | x| B 3aBHCUMOCTH OT 3HAYCHHIi
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoisiBasiTh 1 00001maTh 0cCOOEHHOCTH rpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CrpouTh M M300paxkaTh cCXeMaTHYECKHU IpapuKu
KBaIPaTUYHBIX (PYHKIMHI, 3aJaHHBIX (JOpMyJIaMH BUAA
y=ax’, y=ax?+q,y=a(x+p)%y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA U3YYCHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

YHucioBrie
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
NOCJIEJOBATEIBHOCTH.
3ananue
MOCJEI0BATEIbHOCTH
PEKYypPEHTHOU
bopmy1oii u
dbopmyIoi N-ro uieHa.
Apudmernueckas u
reoMeTpuyecKas
MPOTPECCUH.
®opMyIisl N-ro 4jIeHa
apu(METHICCKON 1
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHSATH WHACKCHBIC 0003HAYCHHUS,
CTPOUTH peyeBble BICKA3BIBAHUSA C UCTIOJIH30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOM C MOHSATHEM
[OCJIEI0BATEIbHOCTH.

AHaauzupoBaTb Gopmyy N-ro yieHa
MOCIIEI0BATEIBHOCTH WU PEKYPPEHTHYIO (hOPMYITY

U BBIYHMCJISITH YWICHBI TOCIEA0BATEILHOCTEH, 3a1aHHBIX
3TUMU (hopMyTIaMHu.

YcTranaBauBaTh 3aKOHOMEPHOCTb B TOCTPOCHUHU

IMOoCJICAOBATCIIbBHOCTH, CCJIM BBIIIMCAHEI IICPBBIC HCCKOJIBKO

€€ YJICHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.
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MPOTPECCUIA, CYMMBI
MIEPBBIX N YICHOB.
N3obpaxxeHne 4jieHOB
apu(MeTH4YEeCKON 1
reOMETPUYECKOU
MPOrpeECCU TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JIuHelHbIN 1
SKCIOHEHIINAIbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apuMeTHUIECKO U TEOMETPUIECKOM TPOTPECCUil, CyMMBI
HEPBBIX N YJIEHOB.

H300paxkaTh WICHBI IOCIEA0BATEIIBHOCTH TOUYKAMU

Ha KOOPJIMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHUH

U3 peajbHOM KU3HU, WUTIOCTPUPYIOLINE U3MEHEHUE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
IPOrpecCcuy; U300pakaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaguyecku.

PemaTh 3agaum, CBSI3aHHbBIE C YHCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 33141 U3 PEATBHON
KHU3HU C UCTIOJIb30BaHUEM LIU(PPOBBIX TEXHOJIOTUHN
(37EKTPOHHBIX Ta0IUL, rpa)UYECKOro KaNbKyJIATOPA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KQJIBKYJISITOPA).

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

[ToBTOpEHuUE, 00001IEHNE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYHCJIeHHSs] (3aITHCh,
CpaBHEHHUE, JCHUCTBUS
C IEUCTBUTEIHLHBIMUA
YHCIIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOUIEHHS,
MIPOTNIOPIINH;

OnepupoBaTh NOHATHSMH: MHOXKECTBO, TTOJIMHOXKECTBO,
orepaly HaJl MHO)KECTBAMU; MCIOJIb30BaTh Ipaduyeckoe
NPECTaBICHUE MHOXKECTB JJIsI OTIMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYaJu3upoBaATh TEPMUHOJIOTHIO U OCHOBHbIE
AeiicTBHS, CBSI3AHHBIE C YHCJIAMM: HATYpaJIbHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, EIUMOCTh HATYpPaIbHbIX
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OKpYTJICHHE,
pUOIMKEHUE,
OLICHKA; peIICHHE
TEKCTOBBIX 33724

YHUCell, IPU3HAKYU JEIUMOCTH, LEI0€ YUCIIO, MOLYJIb YUCIIA,
OOBIKHOBEHHAsSI U J€CSITUYHAs APOOU, CTAHJAPTHBIN BHU]I
yucia, apu(pMETUYECKHUI KBaIpaTHIA KOPEHb.
BbInoJIHATH JeiicTBUA, CPABHUBATH M YIIOPAA0YMBATH

apu(MeTH4eCKUM qyclia, MPEACTABIATh YHCIIa HAa KOOPIMHATHON MPSIMOH,
crocoom) OKPYTJISITh YKCTIA; BHIIOJHATH NPUKHIKY U OLEHKY
pe3yJIbTaTa BEIYMCICHUM.
Pemiath TekcTOBBIE 32124 ApU(PMETUIECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aa4M, CoAepKaIire MpoIeHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — pAcCTOSIHUE, [IEHa — KOJMYECTBO — CTOMMOCTD,
00BbEM pabOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(¢opMyJIMPOBATH WX HA SI3bIKE MATEMATUKH,
HAXOAUTHb PEIlICHUE, IPUMEHSI MaTeMaTUUYEeCKUIl anmapar,
HHTEPNPETHPOBATH PE3yNIbTAT
AJireOpanveckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPasKeHUS nokaszaresnem, apuMeTudecKuil KBapaTHbIA KOPEHb,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpo0b, TOXKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€ICTBHA: BBIIIOJIHATH PACUEThI
BBIPAKEHUH, no ¢popmysaM, IpeoOpa3OBbIBATH IIeJIbIe, JPOOHO-
JOIyCTUMBbIE paloHaIbHbIE BRIPAXKECHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) peaM30BBIBATH Pa3I0KEHNE MHOTOWICHA HA MHOKUTEIIH,

B TOM YHCJI€ C UCTOJB30BaAHUEM (POPMYIT PA3HOCTHU
KBaJpaTOB U KBaJIpaTta CyMMBbI U PA3HOCTU; HAXOUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaeanpoBaTh ¢ IOMOIIBI0 POPMYIT peabHbIE TPOLECCH
Y SIBJICHUS

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

OnepupoBath NOHATUAMHU: QYHKIUS, TpadUK PYHKIUH,
HYJIU (PYHKIIUH, TPOMEKYTKU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
(YHKUUNA, CTPOUTH UX TPapUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab3oBaTh rpa)MKu 715 OIPEICIICHUS CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JJIsl pEIICHUS 3a/1ay U3 APYTUX
y4eOHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Boipa:xars ¢gopMyaaMu 3aBUCUMOCTH MEXy BeJIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 9 KIIACCE

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIHHOW MAaTEeMAaTHKH, UMEIOIINN
CBOCH IIeNIbI0 O0ECIeUnTh M3yYEHHE CBOMCTB M pa3MepoB (QUIyp, UX OTHOILICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JIOTHYECKYHO, JI0KA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCsi B TOM, 4YTO OOYydYalOIIMHCA YUYUTCS MPOBOAMUTH JIOKA3aTEIbHBIC
pacCyXJieHUs, CTPOUTHh JIOTMUECKHE YMO3AKJIIOYEHHS, JIOKAa3blBaTh HUCTHUHHBIC
YTBEPKJICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKICHHUS
«OT TPOTHBHOIO», OTIMYAaTh CBOMCTBA OT MPHU3HAKOB, (POPMYJIHpPOBaTH OOpATHHIE
YTBEPKICHHUS.

BTOpoli LIEHHOCTBIO H3Yy4YEHUsI TEOMETPHUM SBIIETCS HCIOJB30BAaHHE €€ Kak
MHCTPYMEHTA MpPHU PELUICHUM KaK MAaTeMAaTHYeCKUX, TaK W MPAaKTHUYECKHX 3ajad,
BCTPEUAIOIINXCS B peasibHOW ku3HU. OOydaronuics JOKEH HAYYUThCS ONPENETUTh
T€OMETPUYECKYIO (pUrypy, omHcaTh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HAWTH
IUIOIIAAb 3€MENBHOI0 y4YacTKa, PacCUUTaTh HEOOXOJUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabenst winu TpedyeMble pa3Mmepbl rapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAS JIMHUS B W3ydeHHH TreoMmerpuu. [Ipum pemenun 3amad
IPAKTHYECKOrO XapakTepa OO0y4aroUIMiicsi yYUTCS CTPOUTh MaTeMaTUYeCKUEe MOJAETU
peaNbHBIX JKMU3HEHHBIX CUTYAIIMM, TPOBOJIUTH BHIYMCIICHUS W OIICHUBAThH aICKBATHOCTh
MOJIYYEHHOTO pe3yJIbTaTa.

KpaiiHe BakHO MNOAYEPKMBATH CBS3M TEOMETPUM C JIPYTUMH Y4€OHBIMU
npeaMeTaMi, MOTHUBUPOBATh HCIOJB30BaTh OINpPEACNICHUS T€OMETPUYECKUX (GUryp u
HNOHSTUN, TEMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHUN B (DU3HKE U TEXHHKE.
OTu cBs3u Haubosee SpKO BUAHBI B TeMax «BekTtope», «Tpuronomerpuueckue
cooTHoIeHUs», «Metoa koopauHa™» u « Teopema [Tudaropar.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanus: «I'eomerprueckue (GUrypol U X CBOMCTBay, «M3MepeHne reoMeTpuIeCcKux
BENMUYMH», «JleKapTOBbl KOOpPJIMHATHI Ha IUIOCKOCTHY», «BekTtopbl», «JIBrKeHUs
MJI0CKOCTIY, «IIpeoOpazoBanus mog00us .

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«['eomerpusi», — B 9 kimacce — 68 yacos (2 yaca B HEAEIIO).
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COAEPXKXAHUE OBYUYEHUA

9 KJIACC

Cunyc, xocunyc, TanredHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIIBI IPUBEICHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHUHYCOB. PemieHue
IPaKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue momoous. [lomodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoOHM3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJl BEKTOpaMH. Pa3loKeHHEe BEKTOpa 10 JIByM HEKOJUIMHEAPHBIM BEKTOpPaM.
Koopnunater Bektopa. CkalsipHO€  NPOU3BEAEHUE  BEKTOPOB,  IPUMEHEHUE
JUJIS1 HAXOXKJICHUS JUIUH U YTJIOB.

JlekapTOBbl KOOPJMHATHI HA IUIOCKOCTUA. YPAaBHEHUS MPSIMONM M OKPYKHOCTH
B KOOpJIMHATaX, IMEPECEYEHUE OKPYKHOCTEW W MPSIMBIX. METoJ KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[mHa okpykHOCTH. [ panycHas u paaguanHas Mepa
yTJla, BBIYKUCIEHUE JUIMH OYT OKpy»)HocTel. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuUH (Guryp (dJaeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yIbTAaTBl OCBOSHHUS TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3TUYHBIC DJIEMEHTHI TPSIMOYTOJBHOTO TPEYTOJbHUKA («pelieHUue MPSIMOYTOIBHBIX
TPEYTrOJbHUKOB»). HaxomuTh (C MOMOIIBIO  KalbKylATOpa) JUIMHBI W YTJIbI
JUTSL HETaOJIMYHBIX 3HAYCHUH.

[Tonp3oBaThes (opmynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JJISI HAXOXKJACHHUS COOTHOIICHWH MEXIYy TPUTOHOMETPUUYCCKUMU
BEITUYMHAMU.

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

Brnagets moHsATHSAMU TIpeoOpa3oBaHMsI TOJIOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx uryp. [lomp3oBaThcsi cBOMCTBaMH TOI00MS TTPOU3BONIBHBIX (PUTYp, YMETh
BBIYMCIISATD JJIMHBI U HAXOAUTD YTJIbl y NOJ00HBIX Guryp. II[puMeHsTh cBOWcTBa MOA00US
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B TMPaKTHUYECKUX 3a7adyax. YMEThb MPUBOAUTH MPUMEpPbl TOMOOHBIX (UTYp
B OKpY>KalollleM MUpE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOpJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHUMATh UX T€OMETPUUECKUN U (U3HUECKHUI CMBICI,
OPUMEHSATh HMX B pEUICHUU TeOMETpUYecKHX U (Qusnyeckux 3agad. l[IpumeHsTh
CKaJISIpHOE MPOU3BE/IEHNE BEKTOPOB JJI1 HAXOXK/ICHUS JIJTUH U YTJIOB.

[Tonb3oBaThCsd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

Branets NOHATHSIMU MPABUIILHOTO MHOTOYTOJIbHUKA, JUTUHBI OKPYKHOCTH, JJIMHBI
JyTU OKPY>KHOCTU U PAUaHHON Mephl yriia, YMETh BBIYUCIATH IUIOMAAL KPyTra U €ro
yactell. [[puMeHATh NOJydYEeHHbIE YMEHUS B IPAKTUYECKUX 3a4a49ax.

HaxoauTs ocu (WK IEHTPBI) CUMMETPHUH (PUTYP, TPUMEHSTH JBUKEHUS IIIOCKOCTH
B IIPOCTEUIIUX CIyYasX.

IIpuMeHATH MOTy4YEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJEIH
JUISL  3aJa4  peajbHOM JKM3HU UM NIPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TNpPUMEHEHUEM TNoJ00HMs U TPUTOHOMETPUYECKUX (YyHKUUH (TOJB3YysCh, TIe
HEO0OXO0IUMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC

HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHUJIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Tempbl) Kypca 4acoB coepKaHue

Bexkrtopsr 12 Omnpenenenue Hcnonb30BaTh BEKTOPHI KaK HANIPABJIEHHBIE OTPE3KH,

BEKTOPOB, CIIOKEHHE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPa
HA YHUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTUHEAPHBIM
BEKTOpPAM.
Koopaunater
BEKTOpA.

CkansipHoe
IPOU3BEJICHUE
BEKTOPOB, €T0

0 MPOU3BEICHUN
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.

HCCJIe0BAaTh T€OMETPUYECKU (TIEpeMenIeHue) u
(¢u3nueckuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh omnpeneeHUusi CYMMbI U pPa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO, HCCAEA0BATH
F€OMETPUYECKUNA U (PU3UYECKUI CMBICIIBI 3TUX ONEPALIHIA.
PemaTe reomeTpuyeckue 3aa4y ¢ UCIIOJIb30BAaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaISIPHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BopI4ucasiTh CyMMYy, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHNE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHSTHL CKAJIIPHOE TPOU3BEICHUE TSI
HaXOXXJICHUSJIMH U yTJI0B
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[Ipumenenue
B PEILLICHUU
TEOMETPHUYECK
nx3anad

I[eKapTOBI)I KOOPpAHWHATHI
Ha JIOCKOCTH

JlexapToBbI
KOOPJIMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHEHUE NPSIMOM.
YpaBHeHHnE
OKPY’KHOCTH.
Koopannatsl Touek
IIEpECCUYCHUs
OKPYXHOCTH U
IPSMOM.

Meton koopauHaT
IpU pPEIICHUU
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3axa4

OcBauBathb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, I€KaPTOBBIX KOOPJIUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. BblieasiTh
MOJIHBIA KBAJIPaT ISl HAXOK/ICHHSI LIEHTpa U painyca
OKPYXHOCTHU 110 €€ YPaBHEHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUEK NIEPECECYECHUS
IPSAMBIX M OKPY’KHOCTEW C IIOMOIIBIO METOAA KOOPIUHAT.
Hcnoan3oBaTh cBOWCTBA YIIIOBOT0 KO3 GUIIMEHTA TPSIMO
IIPU PEIIEHUH 3314, IS ONIPEIEIICHUS] PACIIONOKEHUS
IIPSIMOM.

IIprMeHATH KOOPAUHATHI IPU PELICHUN T€OMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4, JUIsl IOCTPOCHUSI MAaTEMAaTUYECKUX
MOJENEN pealbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMosb30BaTHCA I IOCTPOCHUS U UCCIIEIOBAHUN
M(POBBIMU peCcypcamu.

3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUU
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Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIMPOBATH ONPeEAeTeHUSI TPUTOHOMETPUUYECKUX
KOCUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMHA TYIBIX U IPSIMBIX YTJIOB.
Perienue TpeyrojbHUKOB ¢dyHKIHH yriioB oT 0° | BBIBOAUTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyisl (c paguycoM OMUMCAaHHOW OKPYKHOCTH).
[PUBEICHMS. BoiBoauTh GopMyJibl 11l BBIYUCICHUSA IUI0MIAAEH
TeopeMa KOCHHYCOB, C HCIMOJIB30BAHUEM TCOPEM TPUTOHOMETPUH (@)opMyna
TEOpeMa CHHYCOB. TUIOIIAIN TPEYTOJIbHUKA Yepe3 JBE CTOPOHBI U YTOJ MEXKIY
Permienue HUMH, popMyJia IJIOMIAAN YeTHIPEXYTOIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JUAroHaJin U yroJ MCxKay HI/IMI/I)
HpaKTI/I‘leCKOG Pematnb TPCYTOJIbHUKH.
IpUMEHEHHe PemiaTh npakTrudeckue 3a/1a4n, CBOASAIINECS
JI0OKa3aHHBIX TEOPEM K HaXOKJICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA
[TpeoOpa3zoBanue nogoous. 10 [Tonsitue OcBauBaTh NOHATHE PEOOPA30BAHUS TO100US.

MeTpuueckue
COOTHOUIICHHUS
B OKPYKHOCTH

0 rpeoOpa3oBaHUU
10JTO0HS.
COOTBETCTBECHHEIC
DJIEMEHTHI MOJOOHBIX
duryp.

Teopema

0 MIPOM3BEIACHUHN
OTPE3KOB XOP,
TeopeMa

HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
pu npeoOpa3oBaHUU OI00US.

Haxoautp nipumepsl 1o1001s B OKpyKaromien
JNEUCTBUTEIBLHOCTH.

BbIBOAUTH METPUYECKHE COOTHOLLICHUS MEXAY OTPE3KAMU
XOPJ, CEKYIIHUX U KaCATEIbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJBLHUKOB.

PemiaTs reomMeTpuyecKue 3a4a4u M 3a1a44 U3 PEATbHOU
YKU3HU C UCIIOJIb30BAaHUEM TTOI00HBIX TPEYTOJILHUKOB
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0 MPOU3BEJICHUH
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aJ1a4

[IpaBuibHbIE
MHOTOYTOJIbHUKH.
JImuHa OKpYKHOCTH U
MJI0IA/Ib KpyTa.
Brruncnenue miomasei

[IpaBusbHbIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlauna
OKPYXHOCTH, IyTH
OKPYXHOCTH.
Pagnannas mepa
yTia.

[Lnomans kpyra,
CEKTOpa, CErMEHTAa

DopMyIMPOBaTh OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIATh
YUCJIO T, JUIMHY AyTH U PaUaHHYO0 MEpY yIia.
IIpoBoauTh nmepexoa OT paguaHHOW MEPHI yIiia

K IPalyCHOM ¥ HA00OPOT.

OmnpenensiTh MIOAAL Kpyra.

BoiBoauts ¢gopMyJibl (B rpaJyCHON U paluaHHON Mepe)
JUTSL ITUH AYT, TUTOIIA/Ie CEKTOPOB U CETMEHTOB.
BoruncasaTs mionaau GUryp, BKIIOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTs noniaay B 3aja4ax peajibHOM )KU3HU
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I[BI/I}KGHHH IINTTIOCKOCTH

[TonsaTHE O IBUXKEHUU
IJIOCKOCTH.
[TapannenbHbIN
NIEPEHOC, IOBOPOT
[Ipumenenue

IIPU PELICHUH 33134

Pa30uparte npuMepsl, WLTIOCTPUPYIOIINE TOHATHUS
JBHKCHUS.

®opMyIMPOBaTh ONPEIEICHUS NapAJJIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUH. BBIBOAMTH UX CBOMCTBA,
HAXOAMUTh HEIOJBI)KHBIC TOUKH.

HaxoauTthb 1eHTPHI 1 OCH CUMMETPHIA TPOCTEHINX Guryp.
IIpuMeHATH MapaIeNbHBIN NIEPEHOC U CUMMETPHIO NPH
pELIEHNN TeOMETPUYECKUX 3aJau (pa30oupaTh MPUMEPBHI).
Hcnonb3oBaTh 111 IOCTPOCHUS U UCCIIENOBAHUN
u(poBBIE pECYpPChI

[loBTOpEHue, 000011ICHHE,
CHCTEeMaTH3aI1s 3HAaHUH

IToBTOpEHHE
OCHOBHBIX ITIOHATHUN U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAs, YToJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PAaBHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HaHUM.
[Ipocrenmmue
F€OMETPUYECKUE
buUrypsl u ux
cBoricTBa. 3mepenne
F€OMETPUUECKUX
BEJINYMH.
TpeyroJbHUKH.
[TapannensHbie 1
NIEPIICHIUKYJISIPHBIE
psIMbIE.
OKpy»XHOCTb U KPYT.
['eomeTpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Briucanuslie u
OIMCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPYXHOCTb.
YeTbIpEXYTrONbHUKMY.
Brincanusie

TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTprca U BbICOTa TPEYroJIbHUKA, MapaljieIorpaMm,
pOMO, IpSIMOYTOJILHUK, KBAJIPAT, Tpanelus; OKPY>KHOCTb,
KacaTesbHas, paBEHCTBO U Mojio0ue puryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIECHIUKYISPHOCTD
MPSMBIX, YTOJI MEXKAY MPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKHU U NIPSMOM; [INIMHA, PACCTOSHUE, BEJIMUMHA YIJIa,
IJIOIIA/b, IEPUMETP.

Hcnoan3oBath (popMyJibl: IEPUMETPA U TUIOIIATN
MHOTOYTOJIBHUKOB, JINTMHBI OKPYKHOCTH U IUIOIIAAN KPYra,
00bEMa MPSIMOYTOJILHOTO Tapasuiesienuneaa.
OnepupoBaTh NOHATHSIMM: TIPAMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP; UCMOJIb30BATH 3TH MOHATHUS JJI5
MPEICTABJICHUS JAaHHBIX U PEIICHUA 3a/1a4, B TOM YHCJIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemaTh 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBSA3EH MEXKY Pa3JIMUYHbIMU YacTsIMU Kypca.
BeiOMpaTs MeTOx I pelIeHns 3a1a4u.

Pemars 3a1a4m 13 NOBCEIHEBHOM KU3HU

55



denepanpHas pabouas mporpamma | Matemaruka. 5-9 kiraccer (6a30BbIi YPOBEHB)

Y OTIICAaHHBIC
YETHIPEXYTOJLHUKHU.
Teopema ITudaropa u
Havana
TPUTOHOMETPHUH.
Pemenune oOmumx
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanms
MJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
IInomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOpJIMHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha TIOCKOCTHU

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTbBb U CTATUCTHUKA» B9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpemenHoM 1udpoBOM MUpE BEPOSTHOCTh U CTAaTHCTHKA MPHOOpPETaIOT BCE
OOJIBIIYI0 3HAYMMOCTb, KaK C TOUKHU 3PEHUS TPAKTUUECKUX MPUITIOKEHHUM, TaK U UX POJIU
B 00pazoBaHUM, HEOOXOAMMOM KaKIOMYy 4eloBeKy. Bospacraer uumcio mpodeccuii,
Ipy OBIAJCHUM KOTOPBIMH Tpebyercs Xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKas MOJrOTOBKA BayKHA JIJIsl MPOJAOJIKEHUSI 00pa30BaHus U
JUISL YCTICTIIHOM MPO(eCCHOHATBHON Kapbephl.

Kaxap1it yenoBek MOCTOSHHO MPUHUMAET PEIICHUs] HA OCHOBE UMEIOIINXCS Y HETO
JNaHHbIX. A JJi1 OOOCHOBAHHOTO NPUHATHS PEUICHMs] B YCIOBUSAX HEAOCTaTKa WIIU
n30bITkKa HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTHUYECKOE MBIIIUICHHUE.

NmenHo moaToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOITUXCS
(YHKIHMOHAIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B C€0Sl B KayeCTBE HEOThEMIIEMOM
COCTaBJISIFOLIECH yYMEHUE BOCIPUHUMATh U KPUTHUYECKH AHAJIU3UPOBATH MH(OpPMALHUIO,
MPECTaBICHHYIO B Pa3IMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEeabHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
PacYETHL.

3HaKOMCTBO B y4eOHOM Kypceé C OCHOBHBIMHU MpHHIMIIAMUA cOOpa, aHaIu3a |
OpeJCTaBICHUS JaHHBIX W3 Pa3IW4yHbIX cdep >KM3HM OO0IIecTBa W TrocyAapcTBa
npuoOuiaeT oOydawluxcs K OOIIECTBEHHBIM HMHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKH pa3BUBAeT HAaBBIKM OpraHu3alMy Iepedopa u mnojacyéra yucia
BapMaHTOB, B TOM YHCJE B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3maér maremMaruueckuil (QyHaamMeHT Uil (OPMHUPOBAHMUS KOMIIETEHUUN
B oOysactu uHPOpMATUKH U IUGPOBBIX TexHoJoruid. [IpM M3ydeHUU CTATUCTUKH H
BEPOSITHOCTH O0O0TalllaloTCsl MPEACTaBICHUSI O0yUYalOIIMXCd O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJaX €ro UCCIeI0oBaHus, (OPMUPYETCS MOHUMAHUE POJIM CTAaTUCTHKHU KaK
UCTOYHUKA COLMANBHO 3HAYMMON WHGOPMAlMUM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTcTBUU C JaHHBIMHU LIENSMU B CTPYKTYpe IpOrpaMMbl y4eOHOTrO Kypca
«BeposTHOCT U CTaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECIEHBI CIEAYIOLINE
coJiepkaTesibHO-MeTonuueckue JuHuu: «lIpeacraBieHne NaHHBIX W omHUcaTesbHAs
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOPUKNY, «BBeleHHe B TEOpHIO
rpadoBy.

Copepxanne mmHun «lIpencraBieHre MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CII’KUT OCHOBOH Jyisi (POPMHUPOBAHUS HABBIKOB Pa0OTHI ¢ MHPOpPMAIIUEH: OT YTCHUS U
UHTEpIpeTanud WHPOpPMAIMK, MPEICTAaBICHHOW B TaOiuIax, Ha JauarpamMmax u
rpadukax, 10 coopa, IpeCTaBICHUs U aHAJIM3a JaHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTUYECKUX XapaKTEPUCTUK CpPEeIHUX M pacceuBaHus. Pabotas c JaHHBIMY,
oOyyaroluecsi ydyaTcsi CUUTBIBATb M HMHTEPIPETUPOBATh JAHHBIC, BbIJBUraTh,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, Pa3MBIIUIATH Hall PaKkTopamu,
BBI3BIBAIOIIMMM W3MEHUYMBOCTh, W OILICHMBAaTh HX BIUSHHE HAa paccMaTpUBacMbIe
BEJIMYUHBI U ITPOLIECCHI.

NHTYynTHBHOE TMPEACTAaBICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIEIOBAaHUE
3aKOHOMEPHOCTEM M TEHJEHUUN CTAHOBUTCS MOTHUBHMPYIOLIEH OCHOBOM IS U3Yy4CHMS
TEOPHUH BEPOSATHOCTEHN. boliblioe 3HaYeHNE UMEIOT MPAKTUYECKHE 3aJaHus], B YACTHOCTHU
OIBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMHU MOJIEIISIMU.

[TonsiTHE BEPOATHOCTU BBOJAUTCS Kak Mepa IpaBaonoo0us CydaliHOro COOBITHS.
[Tpu n3yuenuun yueGHOro Kypca o0ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMUA METOAaMU
BBIYMCIICHHSI BEPOSATHOCTENM B CIy4YalHBIX JKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU HCXO0JIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJSIOIIUMHA CTaBUTh U
pemarb Oosee CloXkKHbIE 3a7aud. B yueOHbI Kypc BXOASAT HadyaJbHbIE NPEICTAaBICHUS
O CIy4alHBIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax ywyeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOyYaroIIMXCs
C MHOXXECTBaMU M OCHOBHBIMHU OIl€pallMsIMA HAJl MHOYKECTBAMM, PACCMATPUBAOTCS
IpUMEPHl NPUMEHEHUS Ul PELICHHs 3a/1ad, a TaKKe HCIOJIb30BaHUSA B JAPYIHX
MaTEMaTUYECKHUX Kypcax U y4eOHBIX MpEeAMETaX.

B 9 knacce uzyuaercs yueOHbIN Kypc «BeposiTHOCTh M CTaTUCTUKA», B KOTOPBIH
BXOJAT paznensl: «llpencraBieHue NaHHBIX M ONKCATENbHAs CTATUCTHKAY,
«BepoaTHOoCThY», «DIEMEHThl KOMOMHATOPUKWY, « BBenenue B reoputo rpadoy.

OO1iee 4YUCIO YacoOB, PEKOMEHJOBAHHBIX JJIi M3y4eHHs y4eOHOro Kypca
«BepositHOCTh M cTatrcTHKay, — B 9 Kiacce — 34 vaca (1 gac B Hezeno).

COJEPXAHUE OBYUYEHUA
9 KJIACC

[IpencraBienne JaHHBIX B BUJAE TaOJUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JMaHHBIX. UTeHHEe U OCTPOCHHE TaOIHII, TUarpaMm, rpaukoB MO peaJbHbIM JIaHHBIM.

[TepectanoBku u ¢aktopuan. CodyeTaHuss W YUCIO COUYETaHUU. TpPEyroIbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckast BeposiTHOCTh. CiydailHBIM BBIOOP TOYKH U3  (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 yT'M OKPYKHOCTH.

UcnbiTanune. Yenex n Heyaaua. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyuaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MareMatuyeckoe
OXXHUJaHue U nucnepcus. [Ipumepsl MaTteMaTHUYECKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIHET0 3HAYECHUS BEJIMYMHBI. MaTeMaTHyeCcKoe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYHUHBI YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyimy.

[TonsiTue o 3akoHe OOIBIINX yHucell. M3MepeHne BeposATHOCTEN C TOMOLIBIO YaCTOT.

Poip 1 3Hauenue 3axkoHa OOJIBIITUX YHCEN B IIpHUpOJAC U O6H_I€CTBC.
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IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS MPOrPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Briekath U mpeoOpa3oBbIBaTh HHPOPMAIIMIO, TPEICTABICHHYI0 B Pa3IUYHBIX
UCTOYHMKAX B BHJC TaOJMIl, auarpamMm, rpadukoB, HPEACTaBIATh JaHHBIC B BHJIC
TabnwI, Tuarpamm, rpaduKoB.

Pemwate 3amaun  OpraHM30BaHHBIM  [EPEOOPOM  BAPHUAHTOB, A  TaKKe
C UCTIOJIB30BaHNEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonb30BaTh onucaTelbHbIE XapAKTEPUCTUKU IJII MACCUBOB YMCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI PACCEUBAHMSL.

HaxoguTh 4acTOThl 3HAYEHUW MU YACTOTHI COOBITHSA, B TOM 4YHCIE TMOIb3YAChH
pe3yabTaTaMu MTPOBEAEHHBIX U3MEPEHUM 1 HAOIIOICHUH.

Haxonutb BEpOATHOCTH CITydaiHBIX COOBITUN B U3YYEHHBIX OMBITaX, B TOM YHUCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HCIBITAaHUN
JI0 TIEPBOTO yCIIeXa, B CEPUAX UCHBITAaHUN bepHyIuu.

HNmeTh npencTaBieHUE O CIIyYailHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmeTp mpencraBieHuEe O 3aKOHE OOJBIIMX YHCENT KaKk O MPOSBICHUH

3aKOHOMEPHOCTH B CIy4YalHOW M3MEHUYMBOCTH M O POJU 3aKOHA OOJBIIMX YUCEN
B IIPUPO/I€ U OOILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

KJITACC
HaumenoBanue paznena |KomuuectBo OcHOBHOE coAepKaHue OcHOBHBIE BUJIBI JACATEILHOCTH 00YUYaIOIINXCS
(Temsl) Kypca 4acoB
[loBTOpEeHuE Kypca 4 [IpencraBieHue TaHHBIX. IHoBTOPATH H3YyUYEHHOE U BHICTPAMBATH CHCTEMY
8 Kkiacca OmnucareibHast CTATUCTHKA. 3HAHUH.
Omnepanuu Hal COOBITUSIMH. PemaThb 3a1aum Ha IPEJICTABICHUE U ONMCAHUE
He3aBucumocTts cOOBITHI JTaHHBIX.

Pemats 3agaum Ha HaX0XKIEHUE BEPOSITHOCTEN
00bEIMHEHUS U TIEPECEUEHUS COOBITHUI, B TOM YHUCTIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpadhUUECKUX
MPEJICTABICHUIN U JEPEBA CIIYYaHOTO OMBITA.
Pemarts 3a1aum Ha nepeunCIIeHHE KOMOUHALIUMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHHEM KOMOMHATOPUKHU, B TOM YHUCIIE

C MCIOJIb30BaHHEM TpeyroibHuKa [lackas
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DneMeHTbl KOMOMHATOPUKU

IlepectanoBku. @akropual.
CoueraHus ¥ 4UCIIO0
coueTaHuil. TpeyroJbHUK
ITackans. [IpakTnueckas
paboTta «Brruncienue
BEPOSITHOCTEN

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHUSN: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIOPSIOUeHHAs 1Mapa, Tpoilka 00BbEKTOB,
nepecTaHoBKa, GakTopuai Yucia, COueTaHue, YUCIIO
COYETaHuM, TpeyroJabHUkK [lackans.

PemiaTh 3a1aum Ha IEpEUNCIICHUE YIOPSATOYEHHBIX
nap, TpOeK, NEPEUUCICHUE IEPECTAHOBOK

Y COYETaHUM DJIEMEHTOB PA3JINYHBIX MHOYKECTB.

KOMOWHATOPHBIX (DYHKIIHI
AJIEKTPOHHBIX TAOJIHIDY

PemaTh 3a1a4u Ha IPUMEHEHUE YKCIIA COYETAaHUN

B anre0pe (CokpaiéHHoe YMHOXKEHUE, OMHOM
Hprotona).

Pemath, npuMeHsis KOMOMHATOPHKY, 3a/1a91

Ha BBIYKCJICHNE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIUII B X0J1€ TIPAKTUYECKON pabOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTpuueckas
BEPOATHOCTH. ClTydalHbIN
BBIOOP TOUKH U3 (PUTYPBI
Ha MJIOCKOCTH, U3 OTpe3Ka,
U3 IyTU OKPY>KHOCTHU

OcBauBaTh NMOHSITHE TEOMETPUUECKON BEPOSITHOCTH.
Pemars 3a1aun Ha HAXO0XKJICHUE BEPOSATHOCTEU

B ONBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYyTra, OTPE3Ka Wi JyTH
OKPYKHOCTH, YHCJIIOBOTO MPOMEXKYTKA
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Hcnbiranus bepryium 6 HcneiTanue. Ycnex u OcBanBaTh NOHSATHA. UCIIBITAHUE, DJIEMEHTAPHOE
Heynada. Cepus UCTIBITAHUM coOBITHE B UCIIBITAaHUU (YCIIEX U HEy/1aua), cepus
JIO TIEPBOTO yCIIexa. WCTIBITAaHWN, HACTYIIJIEHHE TIEPBOIrO ycIexa
UcnbiTanus bepryum. (Heynmauu), cepus UCTIbITaHUN bepHyun.
BepostHocTH COOBITHI Pemarh 3aga4u Ha HAX0XKICHUE BEPOATHOCTEU
B CEPUHU UCIIBITAHUMN COOBITUI B CEpUU HUCTIBITAHUM J10 IEPBOTO ycrexa,
bepuyimnu. [Ipaktuueckas B TOM YHCJI€ C TPUMEHEHHEM (OPMYJIIBI CyMMBI
pabota «McnbeiTanus F€OMETPUUECKOU ITPOTrPECCUU.
bepnymm» Pemarh 3aga4u Ha HAX0XKJICHUE BEPOATHOCTEN

AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUMA
bepnyim, Ha HaX0XKACHUE BEPOATHOCTH
ONPENEIEHHOIO YUCIa YCIIEX0B B CEPUU UCIIBITAHUI
bepnymm.

N3y4yats B X0/1€ MPAKTHYECKOH padoTHhI,

B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSTHOCTH B CEPUU UCIIBITAHUN
bepnyum
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Crny4daitHas BeM4nHA

CnydaiiHas BeIM4MHA U
pacrpenieneHme
BEPOSTHOCTEH.
MaremaTn4eckoe 0KuJaHue
Y IUCTIEPCUS CIIyHalHOMN
BeJIMYUHBL. [IpuMepbl
MaTeMaTUYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYCHUS
BEJINYUHBI.

[TonsiTue o 3aKoHE OOMBIINX
yucei. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [pumeHenue 3akoHa
OOJIBIIIX YHCEN

OcBONMTH NOHATHUSA . CIIydaiiHas BEJIMYMHA, 3HAYCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICIICHUE
BEPOSTHOCTEH.

N3y4yats 1 00CyKIaTh IPUMEPBI TUCKPETHBIX U
HETPEPHIBHBIX CIIyYalHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEICHUS, APYTUE
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINAECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJIMYMH, CBSA3aHHBIX CO CIIyYalHBIMU OINBITAMU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATUYECKOE OKUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYAHON BEJIMYUHBI KaK
aHaJIor IUCIIEPCUU YUCIOBOIO Habopa.

PemiaTh 3a1aum Ha BBIUNCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUN TUCKPETHOU CIy4YanHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeAesi€HUIO, B TOM
YuCIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESAMMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIpEICICHUI, B TOM

YU CJIE PACIPEICIICHUS CIIyYaHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUM UCIIBITAHUN bepryIuin.
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N3y4ath 4acTOTy COOBITUS B IOBTOPSIFOILIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYyIO BEIINYHHY.
3HAKOMUTBCH C 3aKOHOM OO0JIBIIMX YKcel (B popme
bepHymnm): npu 00JIBIIOM YHCIIE ONBITOB YacTOTA
COOBITHSA OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4uu Ha U3MEpPEHNE BEPOSITHOCTEN

C MOMOILBIO 4acTOT. O0CYKAATH POJIb 3aKOHA
00JBIIMX YKCeNl B 0OOCHOBAaHUHM YaCTOTHOTO METOAA
U3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBLINX YUCEN B IPUPOE U
B )KU3HH YEJIOBEKA

O0600111eH1E, KOHTPOJIb

10 [IpencraBnenne TaHHBIX.
OmnwucarenbHas CTaTUCTHKA.
BeposaTtHOCTh CitydaliHOTO
COOBITHS. DJIIEMEHTHI
KoMOuHaTopuku. CiydaiiHbie
BEJIMUMHBI U pacTIpeICTICHUS

IToBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHWUH.

Pemarp 3a1aun Ha IPECTABICHUE U OMTUCAHUE
JIAHHBIX.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHH, B TOM YHCJIE B OIBITaX C
PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMU,
BEPOSATHOCTEH O0BEAMHEHUS M IIEPECCUCHUS
COOBITUM, BBIUUCIATH BEPOSTHOCTH B OIBITaX

C CEpUSMU CIIyYaWHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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