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OdenepanpHas paboyas mporpaMma Mo ydeOHOMY mpeamery «MaTemaTukay
(6a3oBbIN ypoBeHb) (mpenmerHasi oOnacth «MaremaTtuka u uHOpMaTUKay) (Haiee
COOTBETCTBEHHO — MPOTrpaMMa o MaTeMaTHKe, MaTeMaTHKa) BKIFOUACT TOSICHATEILHYIO
3aMHCKY, COJepKaHUE OOYy4YeHUs, TUTAHUPYEMBbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBI
M0 MaTeMaTHUKe, TEMAaTHIECKOE IIAHUPOBAHUE.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo martemaTuke ajisi  oOywarommuxcs 5-9 kimaccoB paspaboraHa
Ha ocHoBe PI'OC OOO. B mporpamme mo mMaTeMaTHKE YYTECHbI MJEU U MOJIOKECHUS
KoHnuenuuu pa3Butus MatemMaTuueckoro oopazoanus B Poccuiickoit deneparuu.

[IpeameToM MaTeMaTUKu SBISIOTCS (PyHIAMEHTAJIbHBIE CTPYKTYPhI HAIlIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOIIEHUS (0T MPOCTEHIINX,
YCBaMBAE€MbIX B HEMOCPEIACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUSL HAYYHBIX U MIPUKIIAJIHBIX Ujel). MatemaTuyeckue 3HaHusl 00eCreYnBatOT
MMOHUMAHUE TMPHUHIUIOB YCTPOWCTBA W HCHOJIL30BAaHUA COBPEMEHHOM TEXHHKH,
BOCHPUATHE M UHTEPIPETAUUIO COLUAIBHOM, HKOHOMHYECKOM, ITOJIUTUYECKOU
uH(pOpMaIUK, NAI0T BO3MOXKHOCTH BBIMOJHATH PACUETHI U COCTABIISITH AJITOPUTMBI,
HaxXOJUTh U IPUMEHATH (POPMYIIbI, BIAJETh MPAKTUYECKUMU IPUEMAMU T€OMETPUIECKUX
U3MEPEHUN M TMOCTPOCHUM, YUTATh MHQPOPMAIIUIO, MPEACTABICHHYIO B BHJE TaOJuII,
auarpamMM U rpadUKoOB, KUTh B YCIOBUSIX HEONPENENEHHOCTH U TMOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

N3ydyenne mareMatuku (popmMupyer y oOydaromuxcsi MaTeMaTHUYeCKUN CTHIIb
MBIIUICHUS, TIPOSIBIISIONINICS B OMPEIeIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBAlOT TaKWe MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIYKIHUS W JETYyKIUS,
0000IIeHNEe U KOHKpETU3alus, aHaIu3 U CUHTE3, KJIacCu(UKaius U cucTeMaTh3aius,
abcrparupoBanue u aHaIOrus. OOBEKTH MATEMAaTUIECKUX YMO3AKITFOUCHHH, TIPaBUIIa UX

KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOCHHH, CTOCOOCTBYIOT
BbIpa0OTKE YMeHUs (GOPMYITHPOBATh, 0OOCHOBBIBATH U JOKA3bIBATh CYKJICHUS, TEM
CaMbIM pa3BUBAIOT JIOTMYECKOE MbllLIeHHe. M3yuenne mateMaTuku oOecrieuyrnBaeT
dhopmMupoBaHUEe AITOPUTMUYECKON KOMIIOHEHThI MBIIIUICHUSI U BOCIIUTAHUE YMEHUI

JEUCTBOBaTh MO  3aJlaHHBIM  aJrOPUTMaM, COBEPILICHCTBOBATH W3BECTHBIE U
KOHCTPYHPOBATh HOBBIC. B mporiecce pemenns 3a/1a4 — OCHOBOU y4eOHOM eI TeTbHOCTH
Ha ypOKaX MaT€MAaTUKU — Pa3BUBAIOTCS TBOpUECKAs U MPUKIAAHAS CTOPOHBI MBIIIJICHUS.

OOyuyeHue MmaTeMaTuKe 1a€T BO3MOKHOCTh Pa3BUBaTh y 00y4aroUIuXcsl TOUYHYIO,
palroHaIbHYI0 U MHGOPMATUBHYIO peyb, YMEHUE OTOMpaTh HamOoJiee MOAXOASIIUE

SI3bIKOBBIE, CUMBOJIMYECKHUE, rpauuecKue Cpe/ICTBa JJisl BEIPAXKCHUS CYKIACHUN U
HaIJISIAHOTO UX MPEICTABIICHHUS.

[Ipy u3ydeHMM MaTeMaTHUKU OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJaMu
MO3HAHUS JEHCTBUTEIBHOCTH, MPEACTABICHUAMHU O MPEIMETE U METOAaX MaTEMaTHKH,
WX OTJIMYUH OT METO/IOB JAPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX
NPUMEHEHHS] MATEMATUKHU JJIS1 PEILIEHUSI HAYYHBIX U MPUKIIAIHBIX 3a4a4.



[IpuopureTHpIiMU 1EeNAMH OOyYe€HHS MaTreMmaTthke B 5—9 Kiaccax SBISIOTCS:

dbopMupoBaHUE LEHTPATbHBIX MaTEMaTUYECKUX TMOHSITUH (YKCIIO, BEIMUUHA,
reoMerpuueckas Qurypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIHUs), 00€CIeunBaIOIMINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUYECKOr0 00pa30BaHUs 00yUYarOIINXCS;

MOJIBE/ICHUE OOYy4YaromMXCAd Ha JOCTYITHOM [JIsi HUX YpPOBHE K OCO3HAaHUIO
B3aUMOCBSI3M MATEMATHKU U OKPYXKAIOIIEr0o MUPA, MOHUMAHUE MAaTEMAaTUKH KaK YacTH
o0111ei KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHbIX M TBOPYECKUX CIIOCOOHOCTEH oOydaroumuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIJICHUS,
MHTEpeca K U3YYEHUIO MaTEMATHKU;

dbopMupoBanue (QYHKIIMOHATBLHONM MaTEMaTHYECKOM TPaAaMOTHOCTH: YMCHHS
pacno3HaBaTh MPOSIBICHUS MAaTEeMaTHYECKUX MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pEAbHBIX >KM3HEHHBIX CUTYyaIUsAX U MPU U3YYCHUU JIPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBJIICHHS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QopMylIHpoBaTh HX Ha S3bIKE
MaTeMaTUKM M CO3/aBaTh MAaTEMaTUYECKUE MOJENH, IPUMEHATh OCBOECHHBIN
MaTeMaTU4YECKUl anmapar [ pEeHIeHUusT [PaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPHPETUPOBATh U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COJIEP>KaHUS MPOTrpaMMBbI 110 MaTeMaTuke B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpa» («Alredpanyeckue BBIPpAKEHUS», «YPaBHEHHS U
HEPAaBEHCTBAY), «DyHKIUN», «I"eomerpus» («I'eomerprudeckue Gurypsl 1 uX CBONCTBAY,
«3MepeHne TreoMeTpuYecKux BeIWYUH»), «BeposSTHOCTb M cTaTUCTHKa». JlaHHbIE
JUHUYU Pa3BUBAIOTCS TMapajlieIbHO, KaX/as B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBHCHMO OJIHA OT JPYTOH, a B TECCHOM KOHTaKTe U B3aUMOJCHCTBUMU.

CopnepxaHue MporpaMMbl 0 MaTeMaTUKe, paclpeneNEHHOE 10 ToAaM O0y4YeHus,
CTPYKTYPUPOBAHO TakUM OO0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUINHUAIBLHBIM
BolpocaM  oOydaromiyecss  OOpamlajuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHATUSMH W HAaBbIKAMHM OCYIIECTBISJIOCH IOCIEA0BATEIbHO H
MOCTYMNATEIbHO, C COONIOAEHUEM MPHUHIMIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKUX TMPEACTaBICHUN OO0y4Yaromuxcs,
pacuupsis u yriyOossis e€, o0pa3ys NpoYHbIe MHOKECTBEHHbBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OO0 maTtemaTHKa SIBISETCS 00s13aTEIbHBIM y4EOHBIM
MPEIMETOM Ha YpOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax maremaTtuka
TPaIUIIMOHHO U3YUaeTCs B paMKaX CIEAYIONINX Y4eOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anreopa» (BKIItOUast 3I€MEHThI CTATUCTUKU U
Teopun BeposTHocTed) U «I'eomerpus». [lporpammoil mo maremaTUKe BBOAUTCS
CaMOCTOSITEIbHBIN y4eOHbINH Kypc «BepoaTHOCTh U CTATUCTUKAY.

OO6miee 4mMCIIO YacoB, PEKOMEHJAOBAHHBIX Il M3Y4YEHHs] MaTeMaThku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIero ooOpazoBanus, — 952 waca: B 5 kmacce —
170 gacos (5 yacoB B Hezeno), B 6 kiracce — 170 yacos (5 yacoB B Heaenio), B 7 Kjacce —
204 gaca (6 yacoB B Hefenmo), B 8 kimacce — 204 gaca (6 4acoB B Heleln0), B 9 Kjacce —
204 yaca (6 yacoB B HEJIEIIO).



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMOBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MareMaTUKu Ha YPOBHE OCHOBHOIO 00IEro oOpa30BaHMs HAIPaBJIEHO
Ha JIOCTHKEHHE OOYYalOIMMUCS JIMYHOCTHBIX, METANpPEAMETHbIX U MpPeIMETHBIX
o0pa3oBaTelbHBIX PE3YyJbTaTOB OCBOCHUS YU4€OHOTO IIpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  pe3yJbTATBI  OCBOCHUS  MPOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yIOTCH:

1) naTpHoTHYeCKOe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEPECA K MPOIUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTeMaTHKH,
LIECHHOCTHBIM OTHOIICHHEM K JOCTH)KEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUHCKOMU
MAaTEMaTHYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ITUX JOCTHXKEHHUM B NIPYrUX HayKax W
NPUKIIATHBIX cepax;

2) rpaxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00S3aHHOCTEHN TpakJlaHuHa U peau3allii ero mpas,
NPEICTaBICHUEM O MaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS pPa3IMYHBIX
CTPYKTYD, SIBJI€HHI, POLEAYP IPaXTAHCKOro oduiecTBa (Hanpumep, BHIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYKICHHMIO ASTHUECKUX NpOOJieM, CBA3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HAayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-3TUYECKHUX
IIPUHIMIIOB B IESITEIBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTMBHOE Yy4YacTHE B PpEHICHWH NPAKTUYECKUX 3adad
MaTEMaTU4YECKOM  HAINPaBICHHOCTH, OCO3HAHUEM  Ba)XHOCTH  MaTEMaTHYECKOIO
0o0pa3oBaHMUs Ha TMPOTSHKEHUH BCEH JKU3HHM [UIsl YCIEHIHOHW MpodeccroHaTbHOM
JESITEIbHOCTY UM Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPDOM U
MOCTPOEHUEM HWHAUBUAYAIBHONM TPAaeKTOPUM OOpa3oBaHUS W KU3HEHHBIX IUIAHOB
C Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJLHOMY H  JCTETHYECKOMY  BOCIPHSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJlady, pPCIICHUH, PpACCYKIACHHHA, YMECHHIO BHJIETh
MaTeMaTHYECKHUEe 3aKOHOMEPHOCTH B HCKYCCTRBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OPHMEHTALIMEN B IEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYYHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIIOBEKAa, MPUPOALI H OOIIeCTBa,
NOHMMAaHUEM MAaTeMaTHUYECKOW HAYKH KaK cepbl YeIIOBEUECKON IeATeIbHOCTH, ITAIOB
€€ pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS [MBWIM3ALMH, OBJIAJICHUEM SI3BIKOM
MATEMAaTHKH MU MATEMATHYECKON KYJIbTYPOM KAaK CPEACTBOM ITO3HAHUS MHUPA,



OBJIaICHHUCM HpOCTGﬁIHHMH HaBbIKaMH HCCHeﬂOBaTeHLCKOﬁ ACATCIIbHOCTH,

6) pusmyeckoe BocnuTaHHWE, (OpMHPOBAHHE  KYJbTYpPbl  310pPOBbSI W
IMOLMOHAJIBHOI0 0JIArONoJIyYnsi:

TOTOBHOCTBIO IPUMEHSITh MaTEMAaTHUYECKUE 3HAHUS B UHTEpPECaxX CBOETO 37J0POBbS,
BEJICHUS 3JI0pOBOrO o0Opasa KU3HU (3A0pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIN PEXKUM
3aHITHH U OTABIXA, pETryJsapHas Gu3ndecKas akTUBHOCTD), CHOPMUPOBAHHOCTHIO HABBIKA
peduiekcur, TPU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TaKoro >Ke IpaBa APYroro
YeJI0BEKa;

7) ’KOJIOTMY€eCKO€e BOCTIUTAHME:

OpMEHTallMeld Ha NPUMEHEHHE MAaTeMaTUYeCKHX 3HAHUM ISl pelieHus 3ajad
B 00JIaCTH COXPAHHOCTHU OKPY>Kalolel cpefibl, TUIAHUPOBAHUS MOCTYIIKOB U OLICHKH MX
BO3MOXHBIX TIOCIEJACTBUN I OKpPYXKAIOIIEW Cpellbl, OCO3HAHUEM TIJI00ATBHOIO
XapakTepa SKOJIOrHYECKHUX MPoOIeM U MyTel X pelieHus;

8) aganTanusa K M3MEHSIIOIUMCS YCJIOBHSIM CONMAIBLHOI M MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBUSAX HEOMPEAEIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH dYepe3 MPaKTHUYECKYIO ACSITEIbHOCTh, B TOM YHCIE yYMCHHE
VYHUTBCS Y APYTHX JIIOACH, TPHOOPETaTh B COBMECTHOU JICSITEIIbHOCTH HOBBIC 3HAHUS,
HABBIKA U KOMITETCHIINH U3 OTBITA APYTHX;

HEO0OXOIMMOCTHIO B (hOPMUPOBAHUY HOBBIX 3HAHUI, B TOM 4YuCie (HOPMYITUPOBATH
UJICH, TIOHSTHS, TUTIOTE3bI 00 00BEKTaX U SBJIICHUSX, B TOM YHCIIC paHEe HE U3BECTHBIX,
OCO3HaBaTh JME(MUIUTHI COOCTBEHHBIX 3HAHWU M KOMIIETEHTHOCTEH, TUTAHHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMATH CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEITICHUS
U ICUCTBUS, (OPMYJIIHPOBATH 1 OLICHUBATH PUCKH U MTOCJIEICTBYSI, POPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbTare 0cBOCHHUS IPOrpaMMBbI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOydaromierocsi 0yayT chopMUpOBaHbl METaNpeIMETHBIE Pe3yJbTaThl,
XapaKTEPU3YIONINECS OBJIAJICHNEM YHHBEPCAIBHBIMU TO3HABATEIHHBIMH JICUCTBUSIMH,
VHUBEPCAIbHBIMU ~ KOMMYHUKATHUBHBIMH  JIEUCTBUSMH W yHUBEPCAIbHBIMU
PETYIATUBHBIMH JIEHCTBUSMHU.

Ilo3HaBaTeJibHBIE YHUBEPCAJIBbHBLIC yqeﬁnble HeﬁCTBHH
ba3oBble 1oruyeckue aeicTBus:

BBIABJISATH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHONIICHHH MEXIy MOHATHIMH, (POPMYIHPOBATH OMpPEIETICHUS
MOHATUH, YCTaHABIMBATH CYNIECTBEHHBIM TMpHU3HAK  KiIacCU(UKAIMK, OCHOBAHUS
1St 000OIIEHUS U CPABHEHUS, KPUTEPUH MPOBOAMMOrO aHAIIN34;

BOCIIPUHHUMATH, (POPMYJIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIbHBIC



U OTpULIATENbHbIE, €IMHUYHbIE, YACTHBIC U OOIIME, YCIOBHbIE;

BBIABIIAITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3M M IPOTHBOPEUUS
B (akTax, [aHHBIX, HAONIOACHUSX U YTBEPKACHUSAX, Mpeiaratb KpUTEPUU
JUISL BBISIBJICHUS] 3AKOHOMEPHOCTEW U IMTPOTUBOPEUHI;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€AYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUECHNH, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeabCTBA MATEMaTHYECKUX  YTBEpXKIECHUW  (IpsMble U
OT NIPOTUBHOIO), MPOBOAMTH  CAMOCTOSTEIBHO  HECIOXKHBIE  JOKa3aTelbCTBA
MaTEeMaTHUYeCKUX (PaKTOB, BBICTPAMBATh APTYMEHTAIMIO, NPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 00OOCHOBBIBATh COOCTBEHHBIE PACCYKIICHUS;

BbIOMpaTh croco0 pemieHus y4eOHO# 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BIOMpaTh Hanbosee MOAXOAIINM C YUETOM CaMOCTOSITENIbHO BbIIEIEHHBIX
KpUTEPUEB).

Ba3oBnle ucciaenoBartesibCKue 1eHCTBUSA .

UCIIOJIb30BaTh  BOINPOCHI KaK MCCIEIOBATEILCKUA WHCTPYMEHT IIO3HAHMS,
(dhopMyIHpOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIBHO
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHPOBATh THUIOTE3Yy, aprYMEHTUPOBATH CBOIO
MO3UIIMI0, MHCHUE;

POBOJIUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY TUIAHY HECJIOXKHBIM AKCTIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

CaMOCTOSITEIbHO (OPMYJIMPOBaTh OO0OOIIEHUSIT M BBIBOALI IO pe3yJbTaram
MPOBEJEHHOI0 HAOJIIOJEHUS, UCCIIECIOBAHUS, OIEHUBATh JIOCTOBEPHOCThH MOJTYUYECHHBIX
pPEe3yIabTAaTOB, BHIBOJOB M O000IICHU;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMpoliecca, a TakKKe BbIJIBUTATh
MIPETOI0KEHUS O €70 PA3BUTUHU B HOBBIX YCJIOBHSX.

Pab6ora ¢ unopmanueii:

BBISIBIISITH ~ HEJOCTATOYHOCTh M M30BITOUHOCTh  MH(OpPMAINH,  JTAHHBIX,
HEOOXOAMMBIX JUJISl pEeLIeHUs 3a/1a4u;

BbIOMpATh,  AHAJIM3UPOBAaTh,  CHUCTEMATU3UpPOBaTb U  UHTEPIPETUPOBATH
MH(pOPMAIUIO Pa3IUYHbIX BUAOB U (POPM IpECTaBIICHHUS;

BbIOMpaTh (popmy npeAcTaBiaeHUs HHHOPMAIMU U WLTIOCTPUPOBATH PEIIaeMble
3aJla4M CXeMaMH, TuarpaMMaMu, HHOU rpauKoil 1 uX KOMOMHAIUSIMH,

OLIEHUBATh HAaJ&KHOCTh MHPOPMALMU 1O KPUTEPUSIM, TPEAJIOKEHHBIM yUUTEIEM
WIH ¢(HOPMYITHPOBAHHBIM CaMOCTOSTENBHO.

KoMMyHUKATHBHBbIE YHHBepCaJbHbIe yueOHbIe NeHCTBHS:

BOCIIPUHUMATL H (I)OpMy.HI/IPOBaTL CYyXXKACHUA B COOTBCTCTBHU C YCIOBHAMH U
neIsiMHU 06H_ICHI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPpA’XKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
N IMIMCbMECHHBIX TCKCTAaX, AaBATb IIOSACHCHUA 110 XOAY PCIICHUA 3ada49, KOMMCHTHUPOBATH



MOJIYYeHHBINA PE3yJIbTaT;

B XOJ€ OOCYXIEHHs 3aJaBaThb BOINPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
npoOJieMbl, pelaeMoi 3a/layM, BbICKA3bIBaTh WJEH, HAlleJICHHbIE Ha MOMCK pPELICHHS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JPYrMX Y4YaCTHHUKOB JMAjora,
OOHapy’KMBATh Pa3IMuMe€ U CXOACTBO IMO3ULIHIA, B KOPPEKTHON GopMe (HopMyaupoBaTh
pa3HOIacus, CBOU BO3PAXKEHUS;

OPEJCTaBIATh PEe3yJbTaThl PELICHUS 3aJaud, SKCIEPUMEHTa, MCCIEIOBaHus,
IIPOEKTa, CaMOCTOSITEIIBHO BbIOMpPAaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aja4
NPE3eHTALNUN U OCOOCHHOCTEN ayAUTOPHH;

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHAHON U UHJIUBUAYATbHOU pabOThI
IIPU pEIIeHUH y4eOHbIX MaTEMaTHUECKHX 3a7a4;

OpUHAMATh 1ENb COBMECTHOM JESITEeNbHOCTH, IUIAHMPOBATh OPTraHU3AIMIO
COBMECTHOM palOThI, pactpeesTh BUAbI pa0doT, TOrOBapUBAThHCS, 00CYX)AATh MPOIIECC
U pe3yibTaT padoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXIeHUs, OOMEH MHEHHUSIMH,
MO3T'OBbIE IITYPMBI U APYTUE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH CBOU
JCUCTBUS C APYTMMU WICHAMH KOMaHIbI, OIICHHUBATh Ka4ECTBO CBOETO BKJIa/la B OOIIMIA
MOPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranu3amnus:

CaMOCTOSITENTLHO COCTAaBIISATh TUIAH, aJTOPUTM peIIeHHs 3a1adu (WIH €ro 4acTh),
BBIOMpATh CMOCOO peHmIeHUs ¢ YYETOM MMEIOMUXCS PECypCcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh W KOPPEKTHPOBATH BAPHUAHTHI PEHICHHH C y4ETOM
HOBOM MH(pOpPMAIIUU.

CaMOKOHTPOJIb:

BJIAJE€Th CIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJISI TMpolecca M pe3ynibTaTa
pelIeHnss MaTeMaTUYeCKOM 3a/1auu;

NpeABUIETh TPYAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTH IpPU PEIICHUU 3aJlayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAJCHHBIX
OITMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TIOCTABICHHOW LEIU U
YCJIOBUSIM, OOBSCHATH MPUUYMHBI JOCTHXKEHUS WM HEJOCTW)KEHUS 1eJd, HAXOJUTh
OIMOKY, TaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMBI 10 MAaTEMATHUKE MPEJCTaBICHBI
1o rojilaM 00y4eHHs B CIEAYIOIINX pa3jesiax MporpaMMbl B paMKaX OTJIETbHBIX yUeOHBIX
KypcOB: B 5—6 Kkilaccax — kypca «Marematuka», B /-9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpusi», «BepOSITHOCTb U CTATUCTHUKA.
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®EJEPAJIBHAS PABOYASI ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

IHHOACHUTEJIBHAA 3AIITMCKA

[IpuopuTeTHpIMU 1ENAMH OOyYEHMs] MaTemMaTHuke B S5—6 Kiaccax SBISIOTCS:
npoAoJiKeHue (OpMUPOBAHUS OCHOBHBIX MaT€MaTUYECKHX MOHATUM (YHCIIO,
BEJIMYMHA, TreoMeTpuyeckass Qurypa), oOecneurBaIIMX MPEEMCTBEHHOCTh U

MEPCHEKTUBHOCTh MAaTEMAaTUYECKOI'0 00pa30BaHusl 00yUarOUXCs;

pa3BUTHE WHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0y4arommxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCJIENOBATEIbCKUX YMEHHUMH, HHTEpeca K H3YUYECHHIO
MaTeMaTHKH,

NOJBEACHHE OOYyYalOUIMXCSd Ha JOCTYITHOM JJisi HHUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKU U OKPYKAIOIIEro MUPa;

dbopmupoBanue (QYHKIIMOHAIBHONW MaTeMaTUYeCKOW T'PAMOTHOCTH: yMEHUS
pacno3HaBaTh MaTeMaTHYECKHE OOBEKThI B PEAIbHBIX IKU3HEHHBIX CHUTYaIHsIX,
MPUMEHSATh OCBOCHHBIE YMEHHUS ISl PELICHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATh MOJYyYEHHbIE pe3yJbTaThl W OLIEHMBaTh HMX Ha COOTBETCTBHUE
MPAKTUYECKON CUTYALUHU.

OcHOBHBIE JMHUM COIEp)KaHHUA Kypca MareMaTuku B 56 kimaccax —
apumeTndeckass U reoMeTpuyeckas, KOTOpPbIE Pa3BUBAIOTCS MApaJUIENbHO, Ka)xaas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBHCHUMO OAHA OT APYroi,
a B TECHOM KOHTAaKT€ W B3aUMOJECHCTBUM. Takke B Kypce MaTeMaTHKH MPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMHUCATENbHON CTATUCTUKH.

N3yyenue apudmMernyeckoro marepuaia HAYMHAETCA CO CHCTEMATH3allud M|
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YHCIIAX, MOTYYEHHBIX HA YPOBHE HAYAIBHOT'O OOIIIErOo
obpasoBanus. Ilpu 3TOM COBEpIIEHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U
dbopMUpOBaHME HOBBIX TEOPETUUYECKUX  3HAHMM  COYETAeTCss C  Pa3BUTHEM
BBIYUCIUTEIHHON KYJIbTYPbl, B YaCTHOCTHU C OOy4YE€HHEM MPOCTEHIINM MpuEMam
OPUKUAKA W OLEHKH PE3yJbTaTOB BbIYMCIEHUH. M3yueHue HaTypajgbHBIX YHCEN
npojoJkaeTcs B 6 kjlacce 3HaKOMCTBOM € HA4YaJIbHBIMU OHSATUSIMU TEOPUU IETUMOCTH.

Hauano u3yueHust OObIKHOBEHHBIX U JECATUYHBIX Ipo0el OTHECEHO K 5 Kiaccy. ITo
NEPBBIN 3TAIN B OCBOCHUU APOOEH, KOrJa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
MOHATUAMU TeMbl. [Ipy 3TOM paccMOTpeHre OOBIKHOBEHHBIX IpOOEi B IOJHOM 00BbEME

MPEAMIECTBYET U3YUCHUIO JECATUIHBIX APOOECH, Y4TO 1EeTeCO00Pa3HO C TOUYKH 3PCHUS

JIOTHKU W3JI0KEHUS YMCIIOBOM JTMHUH, KOTJa MpaBuUia ACHCTBHUM C AECATUYHBIMU
IpOoOSIMH MOXHO OOOCHOBATh y»K€ M3BECTHBIMHU aJTOPUTMaMHU BBIITOJHEHUS JEHCTBUIM

C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATHYHBIMHU JPOOSMH PACIIUPUT

BO3MOKHOCTH JJIsl IOHUMAHMS O0YYaIOUUMUCS MPUKIAJHOTO MPUMEHEHUs] HOBOU
3alMCU NPU U3YYEHUU JAPYTrUX MNPEeIMETOB U MpU NPAKTUYECKOM HCIIOIb30BAHUH.

K 6 kiaccy oTHec€H BTOpPOI ATall B U3y4eHUU ApoOeil, riae MporucxXoIuT
COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHus IpoOel, 0CBOCHIE HOBBIX
BBIUMCIIUTEIHHBIX JITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYHUCIICHHUMA, B TOM YHCIIE
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3HAUYEHUU BBIPAXKEHUHM, COAEpXKAUMX U OOBIKHOBEHHbIE, M JECATHYHBIE JpOoOH,
YCTAHOBJIEHUE CBSI3€W MEXy HUMH, PACCMOTPEHUE MPUEMOB PEILICHUs 3a/1a4 Ha JpOOH.
B nauane 6 kiacca mpoucxoUT 3HAKOMCTBO C TTOHSITUEM MPOILICHTA.

Oco0EHHOCTBIO U3YyUYEHUSI TIOJIOKHUTEILHBIX U OTPUIIATEIBHBIX YUCET SBJISIETCS TO, UTO
OHHM TaK)X€ MOTYT pacCMaTPUBATHCS B HECKOJBKO ATamnoB. B 6 kiacce B Havase n3ydeHus
TeMbl «l loyioKUTeNbHBIE U OTpULIATENbHBIC YKCIIa» BbiaenseTcs noareMa «llenbie uncnay,
B paMKax KOTOPOH 3HAKOMCTBO C OTPULIATEIbHBIMM YHUCIAMH U JIEUCTBUSMU
C MOJIOKUTENLHBIMU U OTPULIATEIbHBIMU YHCTIAMH TIPOUCXOIUT HA OCHOBE COJIEP>KATEIILHOIO
MOJIX0/1a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSI PAKTHYECKH
CO BCEMH OCHOBHBIMH TOHSTHUSMH TE€MbI, B TOM YHCIE€ WM C MpaBUJIaMH 3HAKOB
MPY BBITTOJTHEHUU apU(PMETUUECKUX ACUCTBUM. V3ydeHune paroHaIbHbBIX YHCENT HA 3TOM HE
3aKOHYHTCS, a OYJIET MPOIOJDKEHO B Kypce alreOphl 7 Kiacca.

[Ipu o0Oy4yeHMHM pEIICeHHIO TEKCTOBBIX 3aJady B 5—6 Kjaccax HCHOIb3YIOTCS
apubmMernueckue nmpuémal perienus. [Ipu orpaboTke BEIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIC 3a/1aUM CIASAYIONIUX BUIOB: 3a]]au Ha JIBMOKEHUE,
Ha YaCTH, HA TIOKYIKH, Ha pa00Ty U MPOU3BOJIUTEIILHOCTh, HA MPOLIEHTHI, HA OTHOILICHUS
u npornopuuu. OOydaroniuecs 3HAKOMSITCS C MpUéMamMu pPElIeHUs 3ajad nepedopom
BO3MOXHBIX BapHUaHTOB, y4arcs paboTaTth ¢ MHMOpMAIMel, IpeacTaBieHHol B Gopme
TaOJUIl WU JTUarpamm.

B mporpamme yuebHOro kypca «Marematuka» MpeayCMOTPEHO (OpPMHpPOBAHUE
MPOTIEIEBTUUECKUX alreOpanvecKux MpecTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTH OT MAaT€MaTUYECKOr0 KOHTEKCTa BBOJAMTCS TMOCTENEHHO.
bykBeHHasi CHMBOJMKA IHUPOKO HCIONB3YETCA MPEKAE BCEro [JIsl 3aluCHu  OOIIMX
YTBEPKJIECHUHN U TIPEITIOKEHU, GOPMYJI, B YACTHOCTH JJISl BBIYUCIICHHS T€OMETPUYECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YHCIIA.

B mporpamme yueOHOoro kypca «MaTemaTuka» TNpeACTaBlieHA HAarJisIHas
reoMEeTpusi, HalpaBlICHHAas Ha pa3BUTHE OOPA3HOI'O MBIIIJIECHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, U300PA3UTENBHBIX YMEHUN. DTO Ba)KHBIN ATall B U3yYEHUU T'€OMETPUH,
KOTOPBIM  OCYILECTBJISETCS Ha  HAIVISIIHO-TIPAKTUYECKOM  YPOBHE,  OINHpaeTcs
Ha HarjasiiHO-OOpa3HO€ MBIILIEHHE OO0ydYarolmuxcsa. bonbiias pojdb  OTBOJAUTCS
MIPAKTUIECKON JeATEeTHbHOCTH, OIBITY, SKCTIEPUMEHTY, MoaenupoBanuto. OOydaronimecs
3HAKOMSATCS C TEOMETPUUECKUMH (PUTrypaMu Ha MJIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEUINTUMU  KOHPUTYpAIUsIMH, y4daTcs wu300pakaTh WX Ha HEIWHOBAHHOW U
KJIETYaTOM Oymare, paccMaTpuBarOT MX MpOCTellre cBoMcTBa. B mpouecce nzyuenus
HATJISATHOM T€OMETPHH 3HAHUS, TOJYUYCHHbIE OOYYarONIMMUCS Ha YPOBHE HAYaJIbHOTO
o01iero o0pa3oBaHus, CUCTEMAaTU3UPYIOTCS ¥ PACITUPSIIOTCA.

CornacHo y4yeOHOMY MJIaHy B 9—6 KJlaccax M3y4aeTcsi MHTErpUPOBaHHBIN IIpeaMeT
«MareMaTuka», KOTOpPbIA BKIIOYAET apU(PMETUUYECKUN MaTepual U HarJAIHYIO
T€OMETPHUIO, a TaKXKe MPONEACBTUUYECKUE CBEIACHUS U3 anreOphl, DJIEMEHTHI JIOTHKU U
HayaJia OMUCaTEeIbHON CTaTUCTUKH.

OO6miee 4MCI0 YacoB, PEKOMEHOBAaHHBIX VISl U3Y4eHHUs] MaTeMaTuku, — 340 yacoB:
B 5 knacce — 170 yacoB (5 vacoB B Heneno), B 6 kimacce — 170 yacoB (5 yacoB B HeZeIo).
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COAEPKAHUE OBYUYEHUSA
5 KIIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuucno. Psg Harypaneubix uymcen. Ywcino 0. M3o6paxenue
HATypaJIbHBIX YUCENI TOUKAMHU Ha KOOPAUHATHOM (YUCIOBON) MPSIMOIA.

[losuunonnas cucremMa cuucieHus. Pumckas HyMepamus Kak IpUMED
HETO3ULIMOHHOM CUCTEMBI CUMCIICHUS. JleCATUYHAs CUCTEMA CUUCIICHUS.

CpaBHEHUE HATypaJbHBIX YHCEN, CPAaBHEHHWE HATYpPaJIbHBIX YHCENI C HYJIEM.
CrniocoObI cpaBHeHMsI. OKpYTJIEHHE HATYpaJbHbBIX YUCEIL.

CioxxeHue HaTypaJIbHBIX YHCEII, CBOMCTBO HYJIA IPU CIOKEHUU. Bblunrtanue kak
JeiicTBUE, O0OpaTHOE CIOXKEHHIO. YMHOXKEHUE HATypalbHBIX YKCEll, CBOMCTBA HYJS U
€AUHULIBI TIpU yMHOXEHuHW. JleneHue Kak JelcTBUE, OOpaTHOE YMHOXEHHIO.
KomnoneHTsl neiicTBUM, CBSI3b MKy HUMU. [IpoBepka pesysnbTara apudMeTH4ecKoro
neiictBus. IlepemecTuTennbHOE W COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, paclpeieIuTeIbHOE CBOWCTBO (3aKOH) YMHOXKEHHUS.

Ucnonw3oBanue OykB Jjisi 0003HAYEHHUS HEU3BECTHOI'O KOMIIOHEHTA M 3alliCH
CBOMCTB apu(PMETUUECKUX IEUCTBUH.

JlenuTenu v KpaTHBIC YKCIIA, Pa3ioKeHUE HA MHOXUTENIU. [IpocThie U coCcTaBHBIE
yucna. [lpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

CreneHp ¢ HaTypaJbHBIM NOKa3aTeJIeM. 3aluCh YUCIa B BUAE CYMMBI pa3psaHbIX
Cl1araeMbiXx.

UucnoBoe BbIpakeHHE. BhIUKCIIEHNE 3HAYEHUW YUCIOBBIX BBIPAXKEHUM, MOPSIAOK
BBINOJIHEHUSL JNEUCTBUU. VICronbp30BaHME IPU BBIYMCICHUSAX IEPEMECTUTEINBHOIO U
COUETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI M YMHOXEHHS, PaCHpEeIUTEIbHOTO
CBOMCTBAa YMHOKECHHUS.

Jpodu
[IpencraBienne o ApoOU Kak crioco0e 3amucH 4acTu BelMUUUHbl. OOBIKHOBEHHBIC

npo6u. [lpaBunbHble W HempaBWwiIbHBIE ApoOH. CmemaHHas IpoOb, MPEACTaBICHUE
CMEIIAaHHOW ApoOM B BUJEC HENPABWIHHOW APOOM W BBIJIEICHUE 1EJIO0W YacTU 4YHCIa
U3 HempaBWIbHOU npoOu. M3o0paxkeHue apoOeit TOUYKAMU Ha YHCIOBOM TPSIMOM.
OcHoBHoe cBoiicTBo apoou. Coxpamenune apoOei. [lpuBeneHue npobu Kk HOBOMY
3HaMeHaTen0. CpaBHeHHE apo0eii.

CnoxxeHre W BbIUMTAHHE ApoOEH. YMHOKEHHUE U JeJeHue ApoOeil, B3auMHO-
oOpaTHble poOu. HaxoxkaeHue 4acTu Leaoro U Lejaoro o ero 4YacTH.

Hecsatuunast 3anuchk ApoOeit. IlpencraBieHue gecaTUUHOW JpoOM B BHIE
OObIKHOBEHHOM. M300pakeHHe AECATUYHBIX IpOOEH TOUYKAMU HAa YHUCIOBON MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckue JeMCTBUS C ECATUUHBIMU Apo0siMu. OKpyriieHne AeCSITUUYHBIX
TIPOOEH.
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PemieHne TeKCTOBBIX 3a1a4

Pemienre TeKCTOBBIX 3ada4 apu(PMETHUYECKHM CIocoOoM. PerieHue Jormdeckux
3aja4. Pemenue 3amau mepeOboOpoM BceX BO3MOXKHBIX BapHUaHTOB. Vcrmonb3oBaHue
IIPU PEIICHUU 321249 TaOJIUIl U CXEM.

Pemenue 3ana4, cogepxammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTD,
BpEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb. EAWHHUIIBI U3MEPEHHWS: MACCHI,
00BbEMa, IIEHbI, PACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXY €IUHUIIAMUA U3MEPEHUS
Ka)K10M BEJIMYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha JPOOHU.

[IpencraBnenne qaHHBIX B BUE TAOIUI], CTOJIOYATHIX JUATPAMM.

Harasiainasi reomerpust

Harnsanele npencraBieHus o guUrypax Ha IUIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK,
JIy4, yroJ, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [IpsMon, ocTpslid, Tynon
Y Pa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METpUYECKHE €IMHHULBl JUIMHBL. JIn1MHa JIOMaHOW, IEPUMETP
MHOI'OYI'OJIbHUKA. MI3MepeHne U moCTpOEHUE YIJIOB € IIOMOLIBIO TPAHCIIOPTHPA.

Harnsgaele mnpenctaBiaeHuss o (¢urypax Ha IDJIOCKOCTH: MHOTOYTOJBHUK,
MPsIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3ob0paxkenne ¢uryp, B TOM uuciae Ha kierdatoi Oymare. IlocTtpoeHue
KOH(Urypanui U3 yacten NpsMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJIeT4aTon Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomane IPSIMOYTOJIbHUKA u MHOT'OYT'OJIbHUKOB, COCTaBJIEHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4Hclie (GUryp, M300paKEHHBIX Ha KJIET4aTOM Oymare.
Ennannel namMepenus miomaim.

Harnsauele mnpeacTaBiieHds O NPOCTPAHCTBEHHBIX (UIypax: NPSIMOYIOJbHBIN
napajenenunen, Kyd, MHOrorpanHuku. M3o0paxeHue npocTelinx MHOrOrpaHHUKOB.
Pa3BépTku kyOa u napawienenunena. Coznanue Mojieneid MHOTOrpaHHUKOB (U3 Oymaru,
MPOBOJIOKH, TUIACTUIIMHA U APYTUX MaTEPHAIIOB).

O0BEM MPSMOYTONBHOTO Mapauienenuneaa, kyoa. Enuauimpt uamepenus: o0bEéMa.

6 KIIACC

HartypajabHble yucia

Apudmernyeckue JEUCTBUS C MHOTO3HAYHBIMU HATypPaJIbHBIMU  YHUCIIAMH.
YuciioBble BRIPAKECHUS, TOPSIOK JAEHCTBHM, MCIOJIb30BaHUE CKOOOK. lMcrmonb3oBanue
P BBIYMCICHUSX TIEPEMECTUTEIBHOTO W COYETAaTEeIbHOI'0 CBOWCTB CIIOXKCHUS H
YMHOXEHHUS, PACIpeleIUTeIbHOrO CBOMCTBA YMHOXEHUs. OKpyriieHue HaTypajibHBIX
Yucedl.

JlenuTenu v KpaTHbIE YKclia, HAUOOIBIIUN OOIIUIA IETUTENh U HAUMEHbIIIee o01ee
KpaTHoe. [[e1uMocTh CyMMBbI U IpOu3BeAeHus. JleieHrne ¢ OCTaTKOM.
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Apoou
OObIkHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue ApoOeH.

CpaBHeHHe W ymopsjao4YuBaHHe JpobOeil. PemeHue 3agad Ha HaXO0XKAEHHWE YacTH
OT IIeJIOr0 W LEeJoro mo ero 4yactu. JpoOHoe YHCclIo Kak pe3ynbTaT JeleHUS.
[IpencraBienne aecATUYHONH apoOU B BHJIE OOBIKHOBEHHOH IpOoOM M BO3MOXKHOCTH
MpeACTaBIICHUs] OOBIKHOBEHHOUM JpoOM B BHJE JECATHUYHOU. JlecsaTUuHble NIpoOU U
MeTpruyeckas cucremMa Mep. ApudMETHUYSCKHE ISHCTBHS M YHCIOBBIC BBIPaKCHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU JPOOSIMH.

Otnomienue. Jlenenre B JaHHOM OoTHoIeHnU. Macmra0, nponopuius. [Ipumenenue
MPONOPIIUHI MPU PEIICHUH 3a]1a4.

ITonsitue mporieHTa. BhluncieHre NpoIeHTa OT BEIWYUMHBI M BEIUYUHBI MO €€
NPOIICHTY. BbIpakeHHE TMPOIEHTOB JCCATUYHBIMU JpoOsiMmu. Permenue 3amau
Ha MPOIICHTHI. BbIpakeHNe OTHOIICHUS BEJIMUMH B MPOIICHTAX.

IHonoxkuTeNbHBbIE M OTPULATEIbLHbIE YHCJIA

[TonoxwurenbHpie U oTpuLarenbHble 4ucna. Llensie ywncma. Monynbs 4yucia,
reoMeTpudecKasi HHTeprpeTanus Moays yucia. M3o6pakeHue yncesn Ha KOOpAUHATHON
npsmoil. YucnoBeie npomexyTku. CpaBHeHue uucen. Apudmernueckue IercTBus
C TIOJIOXKUTEIBbHBIMU U OTPULIATEIbHBIMYA YHCIIAMM.

IIpsMoyrospHass cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha TUIOCKOCTH, abcuucca u opauHata. [loctpoeHue Todek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUA

[Ipumenenune OyKB Ui 3allMCH MAaTEMATUYECKUX BBIPAKEHUN M NPEJIOKCHHM.
CpolictBa apu(MeTHYECKUX JEHCTBUN. bDyKBEHHbIE BBIPDAKEHHS M  YHUCIIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyIlibl MEpUMETpa M IUIOMIAAMW NPSIMOYTrOJbHUKA, KBajpara, o0ObEMa
napajijienenurnena u Kyoa.

PenieHue TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3ajau apupMeTHUecKuM crocobom. Perienue norunyeckux
3aznay. Pemenue 3aga4 nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pewrenue 3anau, conepxamux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIMYHUHBI: CKOPOCTD,
BpeMs1, pacCTOSIHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTD, BpEMS, 00BEM
pa®oThl. EMuHUIBI U3MEpEeHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBs3p MEXKIy EAMHALIAMY U3MEPEHUS KAXKIOW BETUYUHBI.

Pemrenue 3amad, CBSA3aHHBIX C OTHOIICHUEM, MPONOPLUOHAIBHOCTBIO BEIWYMH,
MPOLIEHTAMHU; PEIEHUE OCHOBHBIX 337]a4 Ha IPOOU U MPOLEHTHI.

OueHka W TpPUKUOKA, OKpyrieHue pesyibrata. CocraBieHHe OyKBEHHBIX
BBIPAYKCHUH 110 YCIIOBUIO 3aa4U.

IIpencraBneHre JaHHBIX C MOMOLIBIO Tabmuu u  auarpamm. CronOuaTbie
IUarpaMMbl: YTEHHUE U IOCTPOEeHUE. UTEHNE KPYTOBBIX IUATPAMM.
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Harusanas reomerpust

Harnsauele npencraBieHus o QUrypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE3OK,
Jy4, yroi, JIOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHOe pacronokeHue AByX IPSIMBIX HA INIOCKOCTH, IApajuIeNIbHbIE IIPSAMBIE,
IIEPIEHAUKYIISAPHBIE IPsMBIE. MI3MepeHne pacCTOSIHUM: MEXAY IBYMsI TOYKAMH, OT TOYKH
J10 IPSIMOU, JUIMHA MapIIpyTa Ha KBAJAPATHOMU CETKE.

N3mepeHne © NOCTpOEHHME YIVIOB C TIOMOWIBIO TpaHcmopTupa. Buasl
TPEYrOJbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYHOYTOJbHBIN, paBHOOEAPEHHBIMH,
PABHOCTOPOHHUM. YeTBIPEX YT OJIBHUK, IPUMEPBI YETHIPEXYT OJIbHUKOB. 1IpsIMOYyrobHUK,
KBaJpaT: HCIIOJb30BaHUE CBOWCTB CTOpPOH, YIJIOB, JAuaroHaiei. WM3oOpaxkeHue
reOMETPUYECKUX (UTYp Ha HEIMHOBAaHHOW Oymare ¢ HCIOIb30BaHUEM LIMPKYJIA,
JIMHEWKH, YroJdbHUKA, TpaHcnopTupa. [locTpoenus Ha kiieTuaToit Oymare.

[lepumerp mHoroyronbHuka. [loHsiTHE Momanu QUrypbl, €IUHULBI U3MEPEHUS
wiomanu. [Ipubnmwkénnoe n3mepenue mwiomanu GUryp, B TOM YHCIe Ha KBaIpaTHON
cerke. [IpubnmxéHHoe n3MepeHne JUIMHbI OKPY>KHOCTH, TUIOIIAIU Kpyra.

CummMmeTpusi: HEHTpaJIbHAs, OCEBAsl U 3€PKAIbHASI CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsanele npeactaBieHus 0 MPOCTPAHCTBEHHBIX GUTYpax: napajienenunesn, Kyo,
npu3Ma, MUpaMua, KOHYC, UMIUHAD, ap u chepa. N300pakeHrne npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! pa3zBEPTOK MHOTOTPAaHHUKOB, IIMJIMHAPA U KoHYca. Co3aaHue Mojenei
IPOCTPAHCTBEHHBIX PUTYp (M3 Oymaru, mpoBOJIOKH, IIACTHIMHA U APYTUX MATEPUATIOB).

[Tonatue o0BEMa, enuHMIBI u3MepeHus o0béMa. OOBEM MOPSIMOYTOIBLHOTO
napajjenenunena, Kyoa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pE3yJabTAaTHl OCBOEHHUS TMPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yucia 1 BLIYUCJICHUA
[TonnmaTh W MPaBHUIBLHO YHOTPEOJATH TEPMHUHBI, CBS3aHHBIC C HATYpaJIbHBIMHU

quciIaMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU JPOOSIMH.

CpaBHUBaTh U YIOPSIO0YMBATh HATypaJbHbIE YKCIA, CPABHUBATH B MPOCTEUIINX
CIIy4astX OOBIKHOBEHHbBIE JPOOH, AECATUUHBIE APOOH.

COOTHOCUTB TOUKY Ha KOOPJMHATHOM (YMCIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €if
YUCJIOM U W300pakaTh HATypajbHbIE YMCIAa TOYKAMU HA KOOPJWHATHOM (YMCIIOBONA)
MPSMOM.

Boimonusate  apudmernueckue  IEWCTBHST € HAaTypajJbHBIMU  YHCIIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMHU B POCTEUIITNX CITydasx.

BhINoONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCIECHUN.

OKpyrisTh HaTYpaJIbHBIE YHACTIA.
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PemieHne TeKCTOBBIX 3a1a4

Pemiate TekcToBBIE 3amauu  apU(PMETHUYECKUM CIOCOOOM M C  I[OMOIIBIO
OpraHW30BAaHHOI'0 KOHEYHOTO TIepedopa BCEX BOZMOXKHBIX BAPUAHTOB.

Pemarts 3agaun, comeprkaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHHBI: CKOPOCTb,
BpEMS, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMbI, TAOJMIBI, 00O3HAUYEHUS IPU PEIICHUU
3ajad4.

[Tosnb30BaThCd OCHOBHBIMHM E€AWHUIIAMUA HW3MEPEHUS: LIEHbI, MACChl, PACCTOSHUSI,
BPEMEHU, CKOPOCTH, BBIPAKATH OJIHUA €AVHUILIBI BEJIUUUHBI UEPE3 APYTrHUeE.

N3BnekaTh, aHaJIM3UpOBaTh, OLIEHUBATh WHGOPMAIIMIO, MPEJICTABICHHYIO
B TAOIMIlE, HA CTOJIOYATON nUarpaMMe, MHTEPIPETUPOBATh MPEICTABICHHbBIE JTaHHbBIE,
HCTIOJIb30BATh TAHHBIC MIPU PELIECHUH 3aa4.

Harasinnasi reomerpust

[Tonp30BaThCA r€OMETPUUECKUMU MTOHITUAMU: TOUKA, PAMasi, OTPE30K, Jyd, Yro,
MHOT'OYTOJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMHUX (HopMy
M3y4YEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBA3aHHYKO C YIJIAMW: BEpPIIMHA CTOpPOHA,
C MHOT'OYTOJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, TUATrOHAllb, C OKPYKHOCTBIO: paanyc,
JIAAMETP, LEHTP.

N300pakath n3yueHHbIE TeoMeTpruieckre (PUrypbl Ha HEIMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMOIIbIO ITUPKYJISI M JIMHEUKH.

Haxonute IMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHHEM C IOMOLIBIO
JINHEVKH, CTPOUTH OTPE3KH 3aJaHHOU JIJIMHBL, CTPOUTH OKPYKHOCTB 3aJIaHHOTO painyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIVIOB IPSIMOYIOJIBHHKA, KBajpara sl UX
IIOCTPOCHHS], BBIYUCIIEHUS TUIOLIAAN U IIEPUMETPA.

Borluncnsate  mepuMerp W IUIOWIAAL  KBajpara, MpsSMOYTroJibHUKA, GUryp,
COCTAaBJICHHBIX U3 MIPSIMOYT'OJIbHUKOB, B TOM YHUCIIe (GUryp, 1300paKEHHBIX Ha KJIETYATOU
Oymare.

[Tonb30BaTbC OCHOBHBIMM METPUYECKUMHU €IUHUIIAMU HW3MEPEHUS JJIMHBI,
IUJIOIIAN; BBIPAXKATh OJHHU €IUHUILIbI BETUYUHBI YEPE3 IPYTHUE.

PacnioznaBath mapamenenunen, KyO, HCIONB30BaTh TEPMHUHOJOTHIO: BEpIINHA,
pedpo rpaHb, U3MEpPEHUs, HAXOUTh U3MEPEHUS Mapaiesenumnena, Kyoa.

Beruucnare, 00bEM  KyOa, mnNapajuieNenurena M0 3aJaHHbIM — W3MEPEHUsIM,
MOJIb30BAThCS SAUHUIIAMU U3MEPEHHS 00bhEMA.

Pemate HecnoxHbple 3aaud  HAa  U3MEPEHHE TIEOMETPUYECKHX  BEJIMYUH
B IIPAKTUYECKUX CUTyalUsIX.
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[IpenmeTHBIC pE3yabTATHl OCBOSHHUS TPOrPaMMBl y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kJacce:

Yuci1a 1 BBIYUCTCHUSA

3HaTh W IIOHMMAThb TEPMHUHBI, CBA3aHHBIC C PA3JIMYHBIMA BUJAMH YHCEN U
cnoco0aMu uX 3aIUCH, NEPEXOAHUTH (€CIU 3TO BO3MOXKHO) OT OJAHOW (POpPMBI 3amucH
YyHuCIia K APYTOu.

CpaBHUBATh U YIOPSAA0UMBATH LIEJIbIE YK CIIA, OOBIKHOBEHHBIE U IECATUYHBIE 1pOOH,
CpPaBHUBATh YUCJIAa OJTHOT'O U PAa3HBIX 3HAKOB.

BoIonHsTh, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBL, apu(PMETHUECKUE AEHCTBUS
C HATypaJbHBIMU U IIEBIMH YHCIIaMH, OOBIKHOBEHHBIMH M JECATHUYHBIMH APOOSIMH,
ITOJIOKATENIbHBIMHA M OTPULIATENIbHBIMHU YU CIIAMM.

BbIYMCIIATE 3HAYEHMS YMCIIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUAKY M OLEHKY
pe3ysbTaTa BBIYMCICHUM, BBINOJHATh MPEOOPAa30OBaHMS  YHUCIOBBIX  BBIPAXKEHUH
Ha OCHOBE CBOMCTB apu(PMETHUECKUX IEHCTBHIA.

CoOTHOCUTBH TOUKY Ha KOOPJAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €1 YUCIIOM H
M300pakaTh YUCIIa TOYKAMU HA KOOPJIMHATHOM MPSAMON, HAXOJUTh MOYJIb YHCTIA.

COOTHOCUTPH TOYKHU B MPAMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpAMHATAMU 3TOMN
TOYKH.

OKpyTJISTh LIENbIE YNCIIA U IECATUYHBIE IPOOH, HAXOIUTH MPUOIMKEHHS YUCEIL.

YucnoBbie 1 0yKBEeHHbIE BbIPAKEHUS

[Tonumate W ynoTpeOsATh TEPMHHBI, CBA3aHHBIE C 3alUCHIO CTENEHU YHCIIa,
HaxOJWTh KBQJApaT W KyO 4YHCIA, BBIYHCISITH 3HAYCHUS YHCIOBBIX BBIPAKCHUMH,
COJIEpKAIIUX CTEIICHU.

[Tonp30BaThCAd MpHU3HAKAMU JEIMMOCTH, PACKIAJbIBaTh HATypajbHBIE YHCIIA
HA NPOCTHIE MHOXKUTEIU.

[Tons3oBaThecs MacITaboM, COCTABIIATh MPOMOPIIMU U OTHOIIICHUS.

Ucnonw3oBaTh OyKBBI 1Ji1 OOO3HAYEHUS YUCENT MPU 3alMUCU MaTEMaTHYECKUX
BBIPAXEHUN, COCTAaBJISATH OYKBEHHBIC BBIpAXKECHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHUH, OCYIIIECTBIISII HEOOXOUMBIE MOJICTAHOBKU U TTpeoOpa3oBaHusl.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PeieHue TeKCTOBBIX 32124

Periate MHOTOIIArOBBI€ TEKCTOBBIE 3a]1a4u apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaun, cBsS3aHHBIE C OTHOIICHHEM, IPOIOPIIHMOHAIBHOCTHIO BEITHYMH,
MPOIIEHTAMH, PENIaTh TPU OCHOBHBIC 334X HA APOOU ¥ MPOIICHTHI.

Pemats 3amaun, comeprxaiyie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITMYUHBI: CKOPOCTH,
BpEMs, pPACCTOSHUE, IIeHa, KOJWYECTBO, CTOMMOCTH, IMPOM3BOAUTEIHHOCTH, BpeMS,
00béMa paboThl, UCTHONB3YS apuPMeTHdecKue IeHCTBUS, OICHKY, MPHUKUAKY,
MOJIb30BAThCS SAUHUIIAMU U3MEPEHHSI COOTBETCTBYIOIINX BEIHYUH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 3aa4H.
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N3BnekaTs HHPOpMALUIO, TPEICTABICHHYIO B TA0JINLIAaX, HAa JIMHEWHOM, CTOI0YaTON
WIW  KPYroBOM  JuarpaMmax, MHTEPIPETUPOBATh  MNPEIACTABICHHbIE  JaHHBIC,
UCII0JIb30BaTh JAHHBIE IPU PEIICHUH 33/1a4.

IIpencraBisats WHGOPMAIIUIO C IOMOIIBIO TAOJIWIl, JUHEHWHOW M CTOJIOYATOM
Juarpamm.

Harasinnasi reomerpust

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIMUX (opMy
U3YUEHHBIX F'€OMETPUUECKUX IUIOCKHUX U IMPOCTPAHCTBEHHBIX (QUIyp, IPUMEPHI PaBHBIX
Y CUMMETPUYHBIX QUTYD.

N300paxxkath ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HAa HEIMHOBAHHOW U
KJeTyaTod Oymare M3y4deHHbIE IUIOCKME N€OMETpPUYECKHE (QUrypbl U KOHQUIYpaluH,
CUMMETPHUYHbIE QUTYPBI.

ITonp30BaTbCs T€OMETPUUYECKUMH MOHATHUAMU: PABEHCTBO (UTYp, CHMMETpHI,
WCIIONBb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C CUMMETPHEW: OCb CHUMMETPHUH, LEHTP
CUMMETPHUH.

HaxoauTe BenuunHbI yriaoB U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEIWYMHBI, IOJIB30BAaThCA INPU PEIICHUM 3a4ad TpagyCHOM MEpPOW YIVIOB,
pPacIiO3HaBaTh HA YEPTEXKaAX OCTPBIN, IPAMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

Beluncnare  qiuHYy J1OMaHOM, IIEPUMETP MHOIOYI'OJIBHUKA, ITOJIb30BAThCS
EIMHMIAMU W3MEPEHMsI JUIMHBI, BBIpaXXaTb OJHU E€IMHMIBI M3MEPEHUS JUIMHBI 4epes3
Ipyrue.

Haxogute, ncnone3ys 4epTEéXHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY IBYMS
TOYKaMH, OT TOYKH 10 MPSAMOM, JUINHY IYTH HA KBAIPATHOW CETKE.

Boruncasate miuomans Guryp, COCTaBIe€HHBIX U3 NPSIMOYTOJIBHUKOB, UCIIOIb30BaTh
pa3OueHue Ha  NPSIMOYTOJIbHUKH, Ha  paBHble  (UIYpbl, JOCTpauBaHUE
10 TPSMOYI'OJIBHUKA, II0JIb30BATbCA OCHOBHBIMHU EIMHHUIAMU W3MEPEHUs ILIOIIA/H,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHNUS IUTOLIAAN YEPE3 APYTHUE.

PacriosHaBaTh Ha MOAENAX M H300pPAKEHUSAX MNHUPAMUAY, KOHYC, IMJIMHAP,
MCIOJI30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxxath Ha KJIeT4aTOM OyMare NpsMOYyTOIbHBIA MapaylIeIenune.

Bbruncisate 00bEM MOpSMOYrobHOTO MapajieNenunena, Kyda, IM0Ib30BaThCs
OCHOBHBIMU €JUHUIIAMH U3MEpPEHUsl 00bEMa;

Pemrare HecnokHbIE 3a7auM  HA HAXO0XKACHUE T'E€OMETPUYECKHX BEJIWYMH
B IIPAKTUYECKUX CUTYaLUAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
HaumenoBanue pazaena |KonuuectBo OcHOBHOE OCHOBHBIE BUJIBI ICSITEILHOCTH 00YYaOIINXCS
(Tembl) Kypca 4acoB CoZIepKaHue
HarypanbHbie uncina. 43 JlecaTnanas Yurtath, 3alIUCHIBATH, CPABHUBATHL HATYpaJIbHBIC YHCIIA;

JleiicTBuA ¢ HATypaJbHBIMU
YUCIIaMU

CUCTEMA CUUCIICHUS.
Psn nHatypanbHbIX
YHUCEN.
HarypanbHsiit psa.
Yucno 0.
Harypanbnbie uncia
Ha KOOpJAMHATHOU
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTypAJIbHBIX YHCEIL.

Apudmernyeckue
JICUCTBUS

C HaTypaJbHbIMU
yucjaamMu. CBOMCTBA
HYJISl IPU CJIOKEHU U
U YMHOXXEHUU,
CBOMCTBA CIUHUIIBI
IpU YMHOKCHUU.

NperIaraTb U 00CyKAaTh COCOOBI YIIOPSAIOYMBAHMS YHCEIL.
MN300paxkaTh KOOPIAUHATHYIO IPSIMYIO, 0TMEYaTh YHCIIA
TOYKAMHU Ha KOOPJAUHATHOU NPSIMOU, HAXOAUTh KOOPIUHATHI
TOYKHU.

HccaenoBath cBOiicTBA HaTYypaibHOro psna, yucen 0 u 1
P CIIO)KEHUH U YMHOKCHUHU.

Hcnoab30BaTh NPABUJIO OKPYTIICHUS HATYPAJIbHBIX YUCEN.
BoinosHaTh apudgMeTnyeckne 1eicTBUS C HATypaTbHBIMU
YUCJIaMU, BBIMUCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMHM U 0€3 CKOOOK.

3anucbIBATH NPOU3BEICHNUE B BUJI€ CTCTICHU, YMTATH
CTEMEHH, MCMOJIb30BATH TEPMHUHOJIOTHIO (OCHOBAaHHE,
MOKAa3aTeNb), BHIYUCIAATH 3HAYEHHU S CTCTICHEH.

BbINOJHATH NPUKUIAKY ¥ OLEHKY 3HAYCHUM YHCITOBBIX
BBIpAKEHUH, MPeAIaraTh ¥ NPUMEHATH NPUEMBI IPOBEPKHU
BBIYHCIICHUMN.

Hcnosb30BaTh NPU BBIYUCIEHUAX [IEPEMECTUTEIIBHOE U
COYETATENbHOE CBOMCTBA CIOKEHUS U YMHOXKEHMS,
pacnpenesuTeENbHOE CBOMCTBO YMHOKEHUS;, (POPMYJIMPOBATH




ITepemecTurenbHOE
U coUYeTaTesIbHOS
CBOMCTBA CJIOKCHHUS
Y YMHOXKEHMUS,
pacupeaeauTeNIbHOe
CBOMCTBO
YMHOKEHHS.
Jleaurenu n
KpaTHBIE YUCJIA,
pa3IoKeHue yucia
Ha MHOXXUTEJIH.
Jlenenue

¢ ocratkoM. [Ipocrteie
1 COCTaBHBIC YHMCIA.
IIpusHaku
JIEJTMMOCTH Ha 2, 5,
10, 3, 9.

CreneHnn ¢
HaTypaJbHbIM
MOKa3aTeJIEM.
YucnoBsie
BBIPKCHUS,
MOPAJOK JIEMCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCe
apu(pMETHIECCKUC

U MPUMEHSATH NPaBuJIa IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX TECUCTBHIA.
HccsienoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH U
000CHOBBIBATH THNOTE3bI, (POPMYJINPOBATH 00001IEHUSA 1
BbIBO/IbI 10 PE3YJIbTATAM IMPOBEAEHHOIO UCCIIECIOBAHUS.
DopMyJMPOBATH ONpeeIeHUs JCIUTEN U KPaTHOTO,
HA3BIBATH JICJIUTEIN U KPATHBIE YUCa; PACIIO3HABATH
MPOCTHIE U COCTABHBIE YKCIIa; GOPMYJIUPOBATH U
NPUMEHATH NPU3HAKHM JICTUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YKCIIa HA TPOCTHIE
MHOXHUTEIN; HAXOAUTb OCTATKU OT JIEJICHUS U HETIOJTHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

O HAaTypaJIbHBIX YUCJIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoHcTpynpoBaTth MaTeMaTH4eCKHUe NMPeII0KEeHUA

C IOMOIIBIO CBSI30K «H», «UJIN», ECIHU. .., TO...)».

Pemathb TekcTOBBIC 3a71a4u apUPMETHIECKUM CIIOCOOOM,
HCNO0JIb30BaTh 3aBUCUMOCTH MEX/1y BETUYMHAMU (CKOPOCT,
BpEMsI, pacCTOSIHUE; 1[eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepedopMyJTHPOBATH YCIOBHE, M3BJIEKATh HEOOXOIUMBIE
JTAHHbIE, YCTAHABJIMBATDH 3aBUCUMOCTH MEXY BEIUUMHAMU,
CTPOMTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MopaeanpoBaTh X0 PEIIEHUS 3a/1a4d C IOMOIIBI PUCYHKA,




JICUCTBUS,
Ha IBMKCHUE U
MOKYTIKH

CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa3dupaTh, OLEHUBATDH PA3IUYHBIE PELICHUS,
3alMCH PELICHUI TEKCTOBBIX 3a4a4.

Kputnyeckn oneHuBaTh NOJYyYEHHBIN pe3ysbTarT,
OCYILLECTBJISITh CAMOKOHTPOJIb, IIPOBEPSSL OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OLIMNOKH.

Pematp 3a7aun ¢ NoMoILbI0 1epedopa BCeX BOZMOKHBIX
BapUAHTOB.

3HAKOMUTBHCA ¢ HCTOPHel pa3BUTHS apu(METUKU

Harnsinnast reometpus.
JIMHUM HA TIIOCKOCTH

12

Touka, ipsamas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nivHbl
OTpE3Ka,
METPUYECKHUE
€AUHUIIBI
V3MEPEHHUS JJIUHBI.

OKpyXHOCTb U KPYT.

[IpakTrueckas
pabora
«ITocTpoeHnue y3opa
U3 OKPYKHOCTEN».
VYrom. [Ipsamon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YTJIBIL.
N3mepenne yrios.

Pacno3zHaBaTh Ha yeprexax, pUCyHKax, ONUCHIBATD,
UCIIONb3Ys TEPMHUHOJIOTHIO, U M300Pa’kKATh C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE3OK, JIy4,
yTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3snaBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB PEATBHOTO
MUpa, UMEIOIINX (HOPMY U3YUEHHBIX (PUTYDP, OLlEHMBATH UX
JIMHEWHBIE pa3MeEpBI.

HUcnonb30BaTh JIMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI
JUISL TOCTPOCHHUSI U U3MEPEHHUS: M3MEPATH JIJIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aJJaHHOU BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PAaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTH 3aJaHHOI0 pajuyca.
HN3006paxkath KOHPUTYpAIIUU T€OMETPUUECKUX (PUTyp

13 OTPE3KOB, OKPYKHOCTEM, X YaCTE HA HEJTMHOBAHHOU U
KJIETUaTO OymMare; mpeajiaraTb, ONUCHIBATH H 00CYKAATh
CIOCO0BI, AJITOPUTMBbI IIOCTPOEHHUS.

PacnosnaBaTh U M300pakaTh HA HEJTMHOBAHHOM U




[IpakTrnueckas
pabota
«ITocTpoenue
YTIIOB)»

KJIeT4aTon Oymare npsMou, OCTPBIA, TyIOu, pa3BEPHYTHIN
VTJIbl; CPABHUBATH YIJIbL.

BbI4HCASITH 1JIUHBI OTPE3KOB, TIOMAHBIX.

IloHuMAaTh U MCNIOJIB30BATH MPH PellleHUM 32124
3aBHCHUMOCTH MEX]y €IMHUIIAMUA METPUUYECKON CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUYECKUMU CUCTEMAMU Mep;
BbIPAKATH JIJIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUSI.
HccaenoBath Qurypsl 1 KOHQUTypaIlK, UCTIOIb3Ys
u(poBbIE pECYpPChI

OOBIKHOBEHHBIE JIPOOH

48

Hpo6s. [IpaBunbHbIe
1 HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOICTBO Ipo0OHu.
CpaBHeHue qpooOeit.
Cnoxenue u
BBEIYMTAHHE
O0OBIKHOBEHHBIX
npo0Oeii. CmeranHas
JpoOb. Y MHOXKEHHUE
U JICIICHUC
O0OBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Pemenne TekCTOBBIX
3aJ1a4, CoJep Kallux
npoou. OCHOBHBIE

MopaeaupoBaTthb B rpadguyeckoi, mpeaMeTHon Gopme,

C IIOMOIIBIO KOMITBIOTEPA IIOHATHUS U CBOWCTBA, CBSI3aHHbIE

C OOBIKHOBEHHOM JPOOBIO.

YurtaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NperIaraTtb, 000CHOBbIBATH M 00CYKIATH CIIOCOOBI
YHOPSAI0YHUBAHUS APOOEH.

HN3006paxxkath OOBIKHOBEHHBIE TPOOU TOUKAMHU

Ha KOOPJMHATHOW MPAMOI; HCIOJIb30BAaTh KOOPIHUHATHYIO
NpSIMYIO U1 CPAaBHEHHUS IPOOEH.

D@ opMyJIHPOBATH, 3ANMCHIBATH C MOMOIIbLI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW pOOU; MCIOJIb30BATH OCHOBHOE
CBOICTBO JIpoOU ISl COKpaIeHust Apo0eit U MpUBEICHHUS
JpoOU K HOBOMY 3HAMEHATEITIO.

IIpeacraBasiTh CMEMIaHHYIO IPOOH B BUIE HETIPABUIBLHOMN U
BBLJICIATH LIETYIO YaCTh YMCia U3 HENPAaBUWIBHON APOOH.
BoinosHATHL apudgMeTHYecKHe IelCTBUS

C OOBIKHOBEHHBIMH JIPOOSMU; IPUMEHSATH CBOHCTBA




3a/1a9M Ha JIPOOH.
[Ipumenenue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAXEHUU U
IIPEAJIOKEHUN

apu(METHICCKUX TCHCTBUH JJIS PAllMOHAIM3AIIHH
BBIYHCIICHUMN.

BBINOJIHATH NPUKUIAKY U OLEHKY PE3yJIbTaTa BEIYMCIICHUN;
npeajiaratb U NPUMEHSTh NPUEMbI IPOBEPKH BbIUKCIICHU.
IIpoBoauTh uccaeI0BAHUA CBOMCTB Apo0eii, omupasich

Ha YHUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE€ C TIOMOIIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA

0 Apo0siX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHMS U OTPUIIAHUS BBICKA3bIBAHUI.

Pemathb TeKCTOBBIC 3a/1a4H, COAEpKAIIUE IPOOHBIC JaHHbIE, U
3a7]a4M Ha HaXOXJACHHUE YaCTHU LIEJIOr0 U LEJO0r0 IO €ro YacTH;
BbISIBJISITh UX CXOJICTBA U PA3JTHYHS.

MopaeaupoBaTth X0/ PELIEHU 3a/1a41 C TOMOILIBI PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauThH, pa3déupaThb, OLEHNBATH PA3ITUYHBIC PEIICHUS,
3alUCH PEIIEHUIN TEKCTOBBIX 3a]1a4.

Kpurnyecku oneHMBaTh ITOJyYECHHBIA PE3YIIbTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, TPOBEPSIS OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOAUTD OIIMOKH.
3HAKOMUTBHCH ¢ MCTOPUEi pa3BUTUS apU(DMETUKHU

Harnsgnas reomerpus.
MHOrOyroJIbHUK!
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MHOroyrojJbHUKH.
YeThIpEXYTONbHUK,
IPSAMOYTOJIbHUK,
KBajpar.
[IpakTrueckas

OnuceIBaTh, HCMOJIbB3Y TEPMUHOJIOTHIO, H300PAXKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPBI 0OBEKTOB PEATILHOTO MUPA, UMEIOLITUX
(dbopMy MHOT'OYT OJIbHHMKA, IPIMOYTOJIbHUKA, KBaJparta,




pabota
«[Toctpoenne
MPSIMOYT OJIbHUKA

C 33/IaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAHHOMN
oymare».
TpeyrosbHUK.
IInomans u
MIEPUMETP
MPSIMOYTOJIBHUKA U
MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB,
€AMHULIBI
M3MEPEHUS
TUJIOILATH.
[Iepumerp
MHOT'OYT OJIbHUKA

TPEYTroJIbHUKA, OLeHUBATH UX JINHEWHBIEC PAa3MEPHI.
BouruncjasiTh: nepuMeTp TpEyrojibHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIaAb NPAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, IPSIMOYTOJIbHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTth Ha HEIMHOBAaHHOM U KJIeTYaTOM OymMare KBajpat U
MPSIMOYTOJIbHUK C 33aJJaHHBIMU JJIMHAMHU CTOPOH.
HccaenoBars cBOMCTBA NIPSIMOYTOJIbHUKA, KBaApaTa MyTEM
AKCTIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHMUSI, MOJICTTUPOBAHMS;
CpPaBHMBATh CBOMCTBA KBaJpaTa U MPAMOYTOJIbHHKA.
KoncTpynpoBarh MaTeMaTHYeCKHeE MPeEAJI0KEHUS

C IIOMOIIBIO CBS30K «HEKOTOPBIN», «J11000i1». Pacno3naBathb
WMCTUHHBIE U JIO)KHBIC BHICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCUMOCTD IUIOIIAIN KBaJpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAAPATHON CETKH JJIS1 TOCTPOCHHUS
¢buryp; pa3douBaTh MPsIMOYTOJIbLHUK HA KBAJIPaThI,
TPEYrOoJIbHUKH; COCTABJATH (UTYPHI U3 KBAIPATOB U
MPSIMOYTOJLHUKOB U HAXOAUTh UX TUIOLIA]b, pa30UBaTh
burypsl Ha NPSIMOYTOJIBHUKY U KBaJAPAThl M HAXOJAUTh UX
TJIOIIAb.

BripaxkaTh BeJIMUMHY IUIOMAAU B PA3JIMYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEP, IOHUMATD U
HCNO0JIb30BaTh 3aBUCUMOCTH MEXIYy METPUUYECKUMHU
€AMHULIAMUA U3MEPEHUS TUIOLLA/IN.




3HAKOMHTBHCH ¢ MPUMEPAMH NPUMEHEHUs oAU U
nepuMeTpa B IPaKTUUECKUX cUTyalusax. Pemars 3axauu

U3 peajbHOM )XKU3HU, MPeAJIarath U 00CyKIaTh pa3jin4Hble
CIOCOOBbI pEIICHUA 3a/1a4

JlecsTuunbie ApoOU
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JlecsaTnuHas 3anuch
npo0Oeit. CpaBHEeHUE
JIECITUIHBIX
JPOOEH.

JleicTBus

C JIECATUYHBIMH
TPOOSMHU.
OkpyrieHue
JIECATUIHBIX
JIPOOEH.

Perrenune TeKCTOBBIX
3a/1a4, CoAepKaIINX
npoou. OCHOBHBIE
3a/1a4uu Ha Jpoou

IIpeacTaBiasiTh JECATUUHYIO 1po0Ob B BUE OOBIKHOBEHHOMH,
YHMTATh U 3aNMCHIBATH, CPABHUBATH JICCATUYHBIE APOOH,
npeajaratb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YHOPSOYMUBAHUS AECITUUHBIX IPOOEH.

H300paxkaTth necaTuyHbIE JPOOU TOYKAMH HAa KOOPMHATHON
IIPSAMOM.

BbISIBJSITH CX0ACTBA M PA3JINYMS MPABUIT apUPMETHIECKUX
JNEUCTBUM C HATYPAJIBHBIMU YHCIIAMU U JECATUYHBIMU
JIpOOSIMH, OOBSICHSITH HX.

BoInoJHATH apudMETHICCKHUE TCHUCTBUS C TECITUIHBIMHU
Opo0siMU; BHINOJIHATH NPUKUAKY M OLEHKY pe3yibTara
BBIUNCIICHUU.

I[IpumeHATH cBOMCTBA apuPMETHUECKUX NEHCTBUIA

JUISl palMOHAIM3aNH BEIYMCIICHUM.

I[IpuMeHATH NPABUJIO OKPYIJIEHHS JIECATUYHBIX IPOOEH.
IIpoBoauTh HCCIEIOBAHUS CBOMCTB JECATUYHBIX IPOOEH,
OIHPAsICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C MIOMOILIbIO0 KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI U
MPUBOJUTH UX 0OOCHOBAHUSI.

Pacnio3zHaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 1po0siX, MPUBOAMTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHMM.




PemaTh TEKCTOBBIE 337]a4H, COIEpKAIIUE IPOOHBIE TAHHBIE, U
Ha HaX0KJICHUE YaCTH LEJNOr0 U LEIOr0 1O €T0 YaCTH;
BbISIBJISITh UX CXO/ACTBA U Pa3/In4usl.

MoaeanpoBaTh X0/ PEIICHUS 33141 C TIOMOIIBIO PUCYHKA,
cxembl, Ta0auipl. [IpuBOANTL, pa30upaTh, OLIEHUBATH
Pa3JIMYHBIE PEIIEHNUS, 3aAMUCH PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTthb IpOOHBIMU YUCTAMHU B PEATbHBIX KU3HEHHBIX
CUTYyaLUsIX.

Kpurnuyecku oneHMBATh NIOJY4YEHHBIN PE3YJIbTAT,
OCYILIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSASI OTBET

HAa COOTBETCTBUE YCIIOBUIO, HAXOJIUTh OIIMOKH.
3HAKOMUTBHCA ¢ MCTOPHeEN pa3BUTUS apU(DMETUKHU

Harnsanas reomerpust.
Tena u purypsr
B IIPOCTPAHCTBE

MHOrorpaHHuKH.
N3o6pakenue
MHOT'OTPaHHUKOB.
Mopgenn
MPOCTPAHCTBEHHBIX
TEN.
[IpssMOyTrOnbHBIN
napajijienenunen,
Ky0. Pa3BépTku KyOa
U napajuieienumnesa.
[TpakTrueckas
pabora «Pa3BépTka
KyOa».

O0BEM Ky0a,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKAKIIEM
MHpe TIPSMOYTOJIbHBIN TTapaJljIeNIeuIe 1, Kyo,
MHOT'OTPaHHUKH, ONUCHIBATh, HCN0JIb3ys TEPMHUHOJIOTHIO,
OLICHUBATH JINHEN [ | [] pa3Mepsl.

[IpuBoAUTHL NpUMeEPBI OOHEKTOB PEATHLHOTO MUPA, UMEIOIIIUX
(¢bopMy MHOrOrpaHHUKA, MPSIMOYTOJIBHOTO MapasuieNenuIea,
KyoOa.

N300paxkaTh Ky0 Ha KJIeTUYaTON Oymare.

HccaenoBath cBoiicTBa Ky0a, IPSIMOYTOJIBLHOTO
napajuiesIenunea, MHOTOrPAHHUKOB, UCIIOJIb3YSI MOJEIIH.
Pacno3naBaTh M U300paxaTh pa3BEPTKHU Kyda U
napayenenunena. MogeampoBath KyO U nmapasuieenue]
u3 Oymaru u nmpoyux MaTepuagoB, 00bACHATH CIOCO0
MOJIEIIMPOBAHUSL.




MPSIMOYT OJILHOT'O
napajuieienuiie1a

HaxoauTte uzMepenusi, BBIMHCJIATH IO TOBEPXHOCTH;
00BEM Kyba, MPSMOYTOJIBHOTO MapajuieNenuIea;
HCCJIeI0BATh 3aBUCUMOCTb 00bEMa Ky0a OT JTMHBI €ro
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Ha601aTh ¥ IPOBOAUTH AHAJOTHH MEXTY MOHITHIMH
iomaay u 006EMa, epruMeTpa u IO Id TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JTOKHBIC BHICKA3bIBAHUS

O MHOT'OT'PaHHUKAX, IPUBOAUTH MPUMePHI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHMS 1 OTPUIIAHUS BHICKA3bIBAHHIA.
Pemiate 321241 U3 peaJIbHOM )KU3HU

[ToBTOpEeHue u 00001IeHNE
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[ToBTOpEHUE
OCHOBHBIX NOHATUM
1 METOJIOB Kypca

5 kiacca,
00001IeHne 3HAaHU T

BopIuucasiTh 3HAaUEHUS BBIPAKEHUN, COAEPKAIINX
HaTypajibHbI€ YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
BBINIOJIHATH MPEe0Opa30BAHUS YHUCET.

BriOMpaThs c1oco0 CpaBHEHMSI YNUCEII, BBIYMCIIEHUH,
NPUMEHSATH CBOMCTBA apU(PMETUUECKUX AEUCTBUI

JUISL pAaMOHAIM3ALMY BBIYMCIICHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHSAEMBIX JICHCTBAN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYMCICHUMN.

PemiaTh 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTHYeCKHe 3HAHUA [T peulieHns 3a1a4 U3 APYrux
y4eOHBIX MPEIMETOB.

Pematpb 3agaun pa3HbIMH CIOCO0AMH, CPABHUBATD -
CIoco0bI pelIeHUs 3a7a4l, BIOMPATh PAllHOHAJIbHbII
Crocoo

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170




6 KIIACC

cko0ok. OKpyrieHue
HATypaJIbHBIX YUCEIL.
Jlenurenu u KpaTHbIe
YyycIia; HanOOIbIINH
OOIIHI JIENUTEND U
HauMMeEHBIIIee 00IIIee
KpaTHOE.

JlenmMMOoCTb CyMMBI U
MIPOU3BEIACHUS.
Jenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a1a4

HaunmenoBanue paznena |Komnuectso OcHoBHOE OCHOBHBIE BHJIbI IEATEILHOCTH 00YYarOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
HarypanbHublie uncna 30 Apudmernyeckue BuInoHATE apupmMeTHYecKne 1eicTBUSA ¢ MHOTO3HAYHBIMU
JNEHUCTBUSA HATypAJIbHBIMU YHCIIAMH, HAXOAMTH 3HAYEHUS YNCIIOBBIX
C MHOI'O3HAYHBIMU BBIpAXEHUI CO CKOOKaMU U 06€3 CKOOOK; BBIYUCIATH
HaTypAJIbHbIMU 3HAYEHMS BBIPAKEHUM, CONEPKALIUX CTENEHU.
yuciaamMu. Yuciossle | BbINOJIHATH NPUKUAKY M OLEHKY 3HAUEHUIN YMCIOBBIX
BBIPAXKEHUS, BBIPQ)XEHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3YyJIbTATA.
HOPSIAOK NEHCTBHM, Hcnmoab30BaTh NPU BBIYUCIECHUAX [IEPEMECTUTENBHOE U
UCIIOJIb30BaHUE COUYETATENIBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHSI,

pacnpeneauTeIbHOE CBOMCTBO YMHOXKEHHUS OTHOCUTEITHHO
CJIOXEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUIA.
HcceaenoBaTh 4KCIIOBBIC 3AKOHOMEPHOCTH, ITPOBOIUTH
YHUCJIOBBIE SKCTICPUMEHTHI, BIIBUTATH H 000CHOBBLIBATH
TUNoTe3bl.

@opMyJMpPOBaTh ONpeaeeHusl ESTUTENS U KPaTHOTO,
HaMOOJIBIIIEr0 OOIIEro JEeJIUTEIS U HAMMEHBIIIETO O0IIEro
KpPaTHOTO, MPOCTOT'0 U COCTABHOI'O YUCEIT; UCIIOIH30BaTh ATH
MOHATHS MPH PEIICHUH 3a]1a4.

IIpuMeHSITH aJITOPUTMBI BBIUKCIIEHUS HAUOOIBIIIEro 00111ero
JENUTENS ¥ HAUMEHBIIIETO 00IIero KpaTHOT'O JIBYX YUCE,
ANTOPUTM Pa3JIOKCHUS YHCIIa Ha TPOCTHIC MHOKHUTEIIH.
HccaenoBaTh yCcIIOBHS ACIUMOCTH Ha 4 1 6.

HccaenoBath, 00cyxk1aTh, GopMyTUpPOBATH U




000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEICHUSA:
JIBYX YETHBIX YUCEI, [BYX HEUETHBIX YUCIIEC, YETHOIO U
HEUYETHOI' O YUCEIL.

HccaenoBath CBOMCTBA JIETMMOCTH CYMMBI U POU3BEICHUS
YUCElL.

IIpuBoAMTH NPUMEPBI YKCEII C 3aJAHHBIMA CBOMCTBAMH,
pacno3HaBaTh BepPHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx YKCEJl, ONIPOBEPraTb HEBEPHbIC YTBEPKICHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncrpyupoBath MaTeMaTH4YeCKHE NMPEAT0KEHUSA

C IOMOIIBIO CBSI30K «H», «HUIN», «ECIH. .., TO...».

PemiaThb TEKCTOBBIE 3a7]a4H, BKIIFOYAIOIIUE TTOHATHS
JEIUMOCTH, apu(PMETHUECKUM CIOCOOOM, UCTIOJIb30BATh
nepedop BceX BO3MOKHBIX BAPHUAHTOB.

MogaeaupoBaTth X0 PELICHUS 33141 C TOMOILBIO PUCYHKA,
CXEMBI, TaOJIUILIBI.

IIpuBoauTH, pa30MpaTh, OLEHNBATH PA3JINYHBIC PEIICHMUS,
3aIlMCH PELIEHUN TEKCTOBBIX 3a]1a4.

Kputnyecku oueHUBaTh MOJIYYEHHBIA PE3YIbTAT, HAXOAUTH
OIIMOKH, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

HAa COOTBETCTBUE YCIOBUIO

Harnsinnas reomerpus.
[IpsiMbIe HAa TIIOCKOCTH

[leprieHIUKyISIpHBIE
psIMBIE.
[TapannenbHbie
IpsIMBIE.
Paccrosinue mexny

Pacno3naBaTh Ha yepTexKax, pUCYHKAX CIy4au B3aUMHOIO
PaCIIONOKEHUS ABYX MPSMBIX.

HN300paxaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM W KJIETYATOW Oymare JBe TepeceKaronuecs
NpsIMbIE, IBE MApaJIJICIbHbBIC PSIMbIE, CTPOUTH MPSIMYIO,




JIBYMs TOUKaMH,
OT TOYKH JI0 TIPSIMOW,
JUIMHA MapuipyTa

Ha KBaJPaTHOU CETKE

NEPIEHAUKYJIPHYIO JaHHOM.

IIpuBoauTh MpUMeEPHI NAPALIETLHOCTU U
NEPIEHAUKYJIIPHOCTHU MPSAMBIX B POCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX NEPIEHIUKYIISIPHbIE U
napajiesibHble CTOpoHbl. M300paskaTh MHOTOYTOJIbHUKH
C MapaJuleIbHbIMU, NEPIEHAUKYISIPHBIMA CTOPOHAMH.
Haxoauts paccTtosiHMEe MEXAY ABYMSI TOUKaMU, OT TOYKH
110 TIPSIMOM, IJIMHY ITyTH HA KBAAPATHOM CETKE, B TOM YUCIIE
UCIOJIb3Ysl IM(PPOBBIE PECYPCHI

Jlpobu
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OOBIKHOBEHHAs
JpoOb, OCHOBHOE
CBOMCTBO JIpo0H,
COKpaleHue a1pooei.
CpaBHeHuE U
YIOPSAI0YNBAHHEC
JIPOOEH.
JlecsaTuanble Apoou
U METpHUYecKas
cucTemMa Mep.
Apudmernyeckue
NEeNCTBUSI

C OOBIKHOBEHHBIMHU
U JICCITHYHBIMU
JTPOOSIMHU.
OTHOlLLIEHHE.
Jlenenue B JaHHOM

CpaBHMBATH U YNIOPSA0YMBATH JPOOH, BHIOMPATH CIIOCO0
CpaBHEHHUS IpOOEil.

IIpeacraBasiTh AeCATUYHBIC POOH B BUJIE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIE B BUJIC JECATUYHBIX, HCMO0JIb30BaATh
IKBHBAJIEHTHBbIE MPeACTABJIEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIBL30BATH JIECATUYHBIC
npoOu npu npeoOpa3oBaHUU BEIUYUH B METPUUYECKOM
CUCTEME MeEp.

BoinoyaHATh apudmMeTHUecKHe AeCTBUSA

C OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

BourumcasiTh 3HaU€HUS BBIPAXKEHUM, COJEpIKAIIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TIPOOH, BBHITTOIHSTh
npeoOpazoBaHus IpoOei, BHIOMPATH CNOCO0, NPUMEHATH
cBOMCTBA apu(METHUCCKUX JICHCTBUH IS palliOHATU3aIuN
BBIUKMCIICHUM.

CocTaBJasiTh OTHOIIEHUS U TPONOPLUAN, HAXOAUTH
OTHOILIEHHUE BEJIMYMH, ICTTUTh BEJIMUUHY B JTAHHOM




OTHOIICHUH.
Macmra0,
MIPOIOPIIUAL.
IToHaTHE TIpOLIEHTA.
Brruncinenue
MPOIICHTA

OT BEJIMYMHBI U
BEJIMYMHEI 11O €€
MIPOLICHTY.

Pemenne TeKCTOBBIX
3a7a4, COIEpKAIINX
JpOOU U MPOIEHTHI.
[IpakTHueckas
pabota «OTHOIIICHUE
JUTMHBI OKPYKHOCTH
K €€ [uameTpy»

OTHOILLICHHH.
HaxoauTh 3kcnIepMMeHTAJILHBIM MYTEM OTHOIIEHUE JJIUHbBI
OKPYKHOCTH K €€ TUaMeTpy.

HNutepnperupoBaTh MacTad Kak OTHOIICHUE BETUYUH,
HAXOJUTh MACIITa0 TUIaHa, KAPTHI U BBIYUCIIATH PACCTOSIHHUS,
UCTIOJB3Ys MacITa.

OOBACHATD, YTO TAKOE MPOIEHT, YIOTPEOIATH 000POTHI pEUH
CO CJIOBOM «IIPOIIEHT». BhIpazkaTh MpOILIEHTHI B APOOSX U
JpoOM B TIPOIIEHTAX, OTHOIIEHHUE JIBYX BEIMYMH B MPOIICHTAX.
BbIuMcasiTh IPOLIEHT OT YKCJIA U YUCJIO IO €0 MPOLICHTY.
OKpyriasTh Apodu U MPOLEHTHI, HAXOAUTH MPUOIMKEHUS
YHCEJL.

Pemath 3a1a4u Ha 4YacCTH, IPOLIEHTHI, PONOPLIHH,

Ha HaXOKJI€HHUE JpOoOH (MPOIEHTA) OT BEJIMYMUHBI U BEIIMYNHBI
o e€ 1poou (MPOLEHTY), ApoOu (MPOLIEHTA), KOTOPHII
COCTaBJISIET OJHA Benn4uHa oT Apyrou. IlpuBoauTs,
pa3ouparthb, OLlEHUBATH PA3JIMYHbIC PEIICHUS, 3aTUCU
PEIIEHUN TEKCTOBBIX 3ajad.

N3Baexats nHGOpMALMIO U3 TAOJIUI U TUATPAMM,
UHTEPIPETUPOBATH TAOJUIHBIC JaHHBIC,

OTIpeeNsITh HauOOoIbIlIee 1 HANMEHbBIIIEE

U3 MPEACTABIICHHBIX TaHHBIX

Harnsinaast reomerpust.
Cummerpust

OceBast cuMMeETpUS.
LlenTpanbHas
CHUMMETPHS.

Pacno3naBaTh Ha yepTexkax U N300paKEeHUsX, H300pakKaTh
OT PYKH, CTPOMTH C TOMOIIBIO HHCTPYMEHTOB QUTYPY
(OTpEe30K, JOMaHYyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,




[TocTtpoenue
CUMMETPHUYHBIX
duryp.
[IpakTHueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpust

B IIPOCTPAHCTBE

OKPY>KHOCTb ), CHMMETPUYHYIO JAHHON OTHOCUTEIBHO
IPSIMOM, TOYKH.

HaxoauTh mpuMepbl CHUMMETPUHU B OKPY’KaIOIIEM MUPE.
MopenaupoBathb u3 Oymaru a8e GUrypbl, CAMMETPHUHBIE
OTHOCHUTENBHO NPSIMON; KOHCTPYHPOBATh T€OMETPUUECKUE
KOH(UTYpaILUy, UCTIONB3Ys CBOWCTBO CHMMETPHUH, B TOM
YHCIIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath CBOIICTBA U3YUEHHBIX (DUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCI0JIb3Ysl SIKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHHUE.

O00CHOBBIBATh, OIIPOBEPIaTh C IIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJAEHUS O CUMMETPHH PUTYD

BoipaxkeHus ¢ OykBamu

[IpuMeHeHne OyKB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAXEHUU U
MIPEIJI0KEHUMN.
bykBeHHbIE
BBIpAXKEHUS U
YUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0XKJICHUE
HEU3BECTHOTO

Hcnoab3oBaTh 0YKBBI 111 0003HAUCHHUS YUCEN, TP 3aMTUCH
MaTEMaTUYECKUX YTBEPKIECHUH, COCTABIIATh OYKBEHHbIE
BBIPAYKEHUS 110 YCIIOBUIO 3aJa4H.

HccnenoBaTh HECIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCTIOIb30BaTh OYKBHI /IJISl UX 3aIKCH.

BoruucjasaTs 4ncnoBoe 3HaueHHe OYKBEHHOT'O BBIPAYKEHUS
IpH 3aJaHHBIX 3HAYEHUSIX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U ILIOIIAN
IPSIMOYTOJIBHUKA, KBaAPATa; IIMHBI OKPY>KHOCTH, ILTOIIAIH
KpyTa; BHINOJHATH BHIYUCIEHUS 110 3TUM (POpMYJIaMm.
CocraBasite (pOpMY.JIbl, BEIPAKAIOLINE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, pACCTOSHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTD; IPOU3BOJIUTEIHLHOCTH, BpeMs, 00bEM




KOMITOHEHTA. paboThI; BBIMOJIHATH BEIYMCICHUSA 110 3TUM (HOpMYyIIaMm.
Dopmyiibl HaxoauTh HEM3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO
JEUCTBUSA
Harnsinnas reomerpus. 14 YeTbIpEXYrOJbHUK, N300pakaTh Ha HETMHOBAHHOM M KJIETYAaTOU Oymare
Durypsl Ha MIIOCKOCTH IPUMEPHI C HCTOJIb30BAHUEM UYEPTEKHBIX MHCTPYMEHTOB
YETBIPEXYTONBHUKOB. | YETBIPEXYTOJIBHUKH C 33 JaHHBIMA CBOMCTBAMM:
[IpsIMOYTONTbHUK, C NapaJuICIbHBIMU, IIEPIIEHAUKYJIAPHBIMU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHajen.
N3mepenue yrios.
Buner
TPEYTroJIbHUKOB.
[Tepumertp
MHOT'OYTOJIbHUKA.
[Tnomans Ghurypsi.
Dopmyiibl
MEpUMETpa U
IJI0ILA A
MPSIMOYTOJIbHHUKA.
[TpubmmxEnnoe
U3MEPEHUE IUTONIATN
uryp.
[IpakTrueckas

CTOpOHAMH, MPSMBIMH YTJIAMH U JIp., paBHOOEIPEHHBIN
TpeyronbHuK. llpeanaraTs u 00Cy:KI1aTh cocoobl,
AJITOPUTMBbI [TIOCTPOCHUSI.

HccaenoBarth, HCTIONB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJIEJINPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TpeyronbHUKH. OOOCHOBBLIBATH, ONPOBEPraTh
C TIOMOIIBIO0 KOHTPIIPUMEPOB YTBEPKICHUS

0 MPAMOYTOJIbHUKE, KBaJpaTe, paclo3HABATh BEPHbBIC U
HEBEPHBIE YTBEPKICHUS.

N3mepsATH ¥ CTPOUTH C ITOMOIIBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHCJI€ B MHOTOYT'OJIbHUKE, CPABHUBATD YTJIbL;
Pacno3HaBaTh OCTPbIE, IPSAMBIE, TYIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBaTh, H300paskaTh OCTPOYTOJbHBIN, IPSIMO-
YTOJIBLHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIMH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

Bu1uncJTh IEPUMETP MHOTOYT OJIbHUKA, TUIOLA/Tb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSMOYTOJIbHUKH,




pabora «I[lnomanas
KpyTra»

Ha paBHbIE (PUTYPBI, UCTIOJIB30BaTh METPUUECKHUE EAUHHULIBI
U3MEPEHUs JIMHBI U TUTOLIAIH.

Hcnoab3oBaTh NpudIMKEHHOE M3MEPEHUE JIIVH U
IUIONIa/1ei Ha KJIeT4aTor Oymare, NpuOIMKEHHOE U3MEPEHUE
JUIMHBI OKPY>KHOCTH, TUIOIIAIA Kpyra

[lo10OXUTENBHBIE U

OTPULATCIIbHBIC YHUCJIA
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Ilenbie uncna.
Monyis yucia,
reoMeTpudecKast
HMHTEpIpeTaIus
Moy HucnoBeie
MIPOMEKYTKHU.
ITonoxxurenabHbIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTENBHBIX 1
OTpUIIATEIHHBIX
YHCEe]l.
Apudmerndeckue
JICHCTBUS

C TIOJIOKUTEIIbHBIMU
1 OTpHUIIATEIbHBIMHU
YHCJIaMH.

Pernierne TEKCTOBBIX

3aaad

IIpuBoAMTH NPUMEPBI UCTIOJIB30BAHUS B PEAIBHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCE.

N300paxkaTh 11€71bIC YKCTIA, TOJT0KUTEIbHBIE U
OTPULIATEIIbHBIE YUCIIA TOYKAMHU HA YUCJIOBOM MPAMOH,
HUCI0JIb30BATh YUCIIOBYIO MIPSMYIO JIJISi CDABHEHUS YUCEIL.
IIpuMeHATH IPaBUJIA CPABHEHMS, YIIOPAA0YMBATH 1IEIbIE
YHCJIa; HAXOAUTh MOJYJIb YUCJIA.

DopMYyJIUPOBATH MPABWIIA BEIYUCIICHUS C MOJIOKUTEITBHBIMU
Y OTPULIATEILHBIMUA YHCIIAMU, HAXOJAUTh 3HAYCHUS
YHUCIIOBBIX BBIPAKECHUH, COJACPKAILINUX JICUCTBUS

C TIOJIOKUTEIBHBIMUA U OTPULIATEILHBIMU YUCIIAMH.
IIpyMeHATH CBOMCTBA CII0KEHUS U YMHOKCHUS

JU1sl TpeoOpa3oBaHusl CYMM U MPOU3BECHUIM




Hpe,ZICTaBJIGHI/IG JaHHBIX

[IpssMmoyronpHas
CUCTeMa KOOpIHHAT
Ha IJIOCKOCTH.
Koopauuatsl TOuku
Ha IJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuarsie u
KpYTOBBIE
JMarpaMMBl.
[IpakTrueckas
pabora «Iloctpoenue
JTarpamMmm.
Pemienne TeKCTOBBIX
3a/1a4, COAEPKALINX
JTAaHHBIE,

OO0BSICHATH M WTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CHUCTEMBI KOOPAUHAT HA IUIOCKOCTH, UCTIOJIb30BaTh
TEPMHUHOJIOTHUIO; CTPOUTH HA KOOPAUHATHOU TUIOCKOCTH
TOYKHU U (DUTYPHI 110 3aJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJIUHATBI TOUEK.

Yurath cTONI0UATHIC U KPYTOBBIEC IMATPAMMBIL;
HHTEPNPEeTUPOBATH JIaHHBIE; CTPOUTH CTOJIOYATHIC
nuarpammsel. Ucnodib3oBaTh HHpOpMaALIMIO,
IPE/ICTaBICHHYIO B TAOJIUIIAX, HAa AUarpaMMax JiJisl PelIeHus
TEKCTOBBIX 3a71a4 U 337a4 U3 PEaAIbHOMN KU3HU

IIPEACTABIICHHbIE
B TAOJIMIIAX U
Ha JuarpaMmax
Harnsigaas reomerpus. [IpssMOyTONBHBIN PacnozHaBaTh Ha yepTekax, pUCYHKax, ONUCHIBATH
@urypsl B IpOCTPAHCTBE napaJijieenumnen, NUPAMULY, IPU3MY, HIAIUHAP, KOHYC, IIap, H300pasaTh Ux

KyO, mpu3ma,
nUpaMua, KOHyc,
WIAHD, TIap U
coepa.
N306pakenHue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, IIacTUIIMHA, TPOBOJIOKH
u 1p. [IpuBoaUTH NpUMePbI 0OBHEKTOB OKPYIKAIOIIETO MHUPA,
UMEIOIIUX (POPMBI HA3BaAHHBIX TEJL.

Hcnonab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.




POCTPAHCTBEHHBIX
dburyp. [Ipumepnr
pa3BEPTOK
MHOTOTPaHHHKOB,
WIMHPA U KOHYCA.
[IpakTHueckas
pabora «Coznanue
Moenen
IPOCTPAHCTBEHHBIX
buryp».

[TonsiTne 00BEMA;
CIIMHMIIBI U3MEPCHHUS
o0béma. O0BEM
PSIMOYTOJILHOTO
napayyieenurena,
Ky0a, popMyIibl
o0BbéMa

N3yuaTh, uCnonb3ys SKCIIEPUMEHT, HA0JII0IeHHUEe, U3MEPEHUE,
MOJIEJIMPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, 1 OMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJI, BHISIBJATH CXOACTBA U
Pa3JIM4Yus. MEXAY MUPAMUJION U IPU3MOM; MEXKIY
UUAJMHAPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BEéPTKU NMapaylieienumnena, Kyoa, mpu3Msbl,
NMpaMUbl, KOHYCa, IWINHAPA; KOHCTPYUPOBATH JaHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH.

Co3naBaTh MoJeJIM IPOCTPAHCTBEHHBIX (uUryp (13 Oymaru,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)

N3mepsiTh HA MoJeJISIX: JJIUHBI pEOEp MHOTOIPAaHHUKOB,
JIAaMETp 11apa.

BoiBoguth gpopmy.iry 06bEMa IPSIMOYTOIEHOTO
napajuieNienuneaa.

Boruncasats no popmysam: 00bEM NPSIMOYTOIBHOTO
napasuieNenurnenia, Kyoa; uCrioJb30BaTh €IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napajieNIelune0oB; pelmaThb 3a1a4M C pealbHbIMU JTAaHHBIMU

[ToBTOpEeHue, 00001IeHHE,
CHCTEMaTH3aIHs
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IToBTOpEHUE
OCHOBHBIX ITOHSITHI
¥ METOJI0B KypCOB 5
1 6 KJIacCOB,
0000111eHHE U
cHCTeMaTH3aIus
3HAaHUU

BoruucjsiTh 3HaU€HUS BBIPAXKEHUI, COAEpKALIUX
HaTypaJbHbIE, LENbIE, I0J0KUTEIbHBIE U OTPULIATEIIbHbBIE
quciia, OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, BBIIOIHAITH
npeoOpa3oBaHus YHUCEI U BRIPAKSCHHUH.

Br10upaTh c1oco0 cpaBHEHHsI YUCEN, BBIYUCIICHH,
NPUMEHSITh CBOCTBA apU(PMETUYECKUX ACUCTBUI

JUISl pallMOHAIM3alM1 BBIYMCIICHH.




PemaTh 3a1a4u U3 peaqbHOM )XKU3HU, MPUMEHATH
MaTeMaTH4YeCKUe 3HAHMA [T PELCHU 3a/1a4 U3 APYTHX
IPEeIMETOB.

PemaTs 3a1a4n pa3HbIMH CIOCO0aMH, CPABHUBATD,
BbLIOMPATH COCO0OBI PEIICHUS 3a]1a4H.

Ocy1ecTBJIATE CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUN U
CaMOINPOBEPKY pe3yJIbTaTa BEIYMCICHUAN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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OEAEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IHOACHUTEJIBHAA 3AIIMCKA

AnreOpa sIBIIsSIETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0O0pa3oBaHUS:
OHa oOecreurBaeT M3y4eHHE NPYTrUx AUCIUIUIMH, KaK €CTeCTBEHHO-HAy4YHOr0, TaK U
I'YMaHUTAPHOT'O LUKJIOB, €€ OCBOEHUE HEOOXOIUMO JUIsl IPOAOJIKEHUSI 00pa3oBaHUs U
B TMIOBCEIHEBHON >km3HH. Pa3BuTne y oOy4aroumxcs HAYYHBIX TNPEACTaBICHUMN
O MPOUCXOXACHUHU U CYIIHOCTH airedpanyeckux abcTpakiuii, crocode OTpakeHUs
MaTEMaTUYECKON HAyKOW SIBJICHUH M TMPOLECCOB B MpUPOJE U OOIIECTBE, POJU
MaTEMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM IO3HAHWM U B MPAKTHKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS W KA4ye€CTB MBIILIEHUSI, HEOOXOAMMBIX
JUTSL aJjanTaliy B COBpeMeHHOM 1 poBoM od1ecTBe. M3yueHue anredpbl o0ecrieunBaeTt
pa3BUTHE yMEHHMsS HaOm0aaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTU MBIIIUICHHSI, CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTH CBOM
JIEUCTBUS W BBIBOABI, (QopMylnupoBaTh YyTBepxkaeHus. (OcBOoeHHE Kypca aireopbl
o0ecreynBaeT pa3BUTUE JIOTMYECKOT'O0 MBIILIEHUS OOYYaIOIIMXCA: OHM HCIHOJb3YIOT
JNEAYKTUBHBIE M HWHIYKTUBHBIE pPACCyXACHUS, OO0OOIIEHHE U KOHKPETU3AIUIO,
abcTparupoBanue 1 anasioruto. O0ydyenue anreOpe npeamnoaraetT 3HaYuTeNbHBIN 00BEM
CaMOCTOSITENIbHON JEATENBHOCTH OOYYaIOIIMXCS, O3TOMY CaMOCTOSATEIBHOE PEIICHHE
3a/1ay SIBJIETCA pean3anuei AesiTeIbHOCTHOTO IPUHIUIIA 00 yUEeHHUS.

B crpykType mporpammbl yueOHOro kypca «AireOpa» Uisi OCHOBHOTO OOILEro
00pa30BaHMUsI OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHHHU:
«Yucna 1 BBIYUCIICHUSD», «ANredpandecKkue BRIpaKeHUs », «Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxmas w3 3THX copepKaTelbHO-METOAMYECKUX JMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJICUCTBYS C IPYTUMU €O JIMHUSMHU.
B xone nzydyenus yueOHOro Kypca 00y4aromuMcs MPUXOAUTCS JIOTUYECKH PacCyKIaTh,
HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3W ¢ 3TUM B mOporpammy
y4e0HOro Kypca «AJredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jieslax MaTEeMaTHYECKOro 0Opa3oBaHUS W CIOCOOCTBYIOIIWE
OBJIaJICHHUIO OOYYaIOIIMMHUCS OCHOB YHUBEPCAJIBHOIO MAaTEMaTHYECKOTO  S3bIKA.
ConepxaTebHON U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOr0 Kypca «Anredpay sBIsieTcCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanue TuHUM «HHCIa U BBIYUCICHUS» CIYKUT OCHOBOM ISl JajdbHEUIEro
M3YYEHUS] MAaTeMAaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOYYaIOMIUXCS JIOTMYECKOTro
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS ~ AJITOPUTMAMM, a  TaKkKe
MPUOOPETCHUIO TPAKTUUECKUX HABBIKOB, HEOOXOJUMBIX [JI1 TMOBCEIHEBHOM KU3HHU.
Pa3BuTue MOHATUSA O YUCIE HA YPOBHE OCHOBHOIO OO0HIEro 0Opa3OBaHMs CBS3AHO
C palMoOHAJbLHBIMU W HMPPAIIMOHAIBHBIMU YHUCIaMH, (HOPMHUPOBAHUEM TPEICTABICHUN
O JCUCTBUTEIIBHOM 4YHCJIE. 3aBEPIICHHE OCBOCHHA YMCIOBOM JIMHUM OTHECEHO
K cpelHeMY 00111eMy 00pa30BaHMUIO.
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Copepxkanue OBYyX alreOpandecKux JMHUN — «ANTreOpandecKue BBIPAKEHUS U
«YpaBHEHUS U HEPABEHCTBAa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTeMaTUYEeCKOro arrmapaTa, He0OX0IUMOTO JIsl PEIIeHUs 3a]1a4 MATEMAaTHUKH, CMEKHBIX
MpeAMETOB M MPaKTHUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOro oOIIero
oOpa3oBaHus Y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKEHUIA.
Anrebpa JIEMOHCTpUPYET 3HAUYCHHE MATEMaTHKM KakK s3bIKa JJIi TOCTPOCHUS
MaTEMaTUYECKUX MOJICIIEH, ONMCAHUS MPOIECCOB U SIBIICHUM peaqbHOTro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TakKe JaJIbHEHIIIee pa3BUTHE aITOPUTMHUYECKOT'O MBITTUICHUS,
HEOOXOAMMOTr0, B YaCTHOCTH, /IS OCBOCHHUS Kypca WH(GOPMATHUKH, U OBJIaJICHIE HABBIKAMHU
NeAyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CITOCOOHOCTEH K MaTEeMaTU4E€CKOMY TBOPYECTRY.

Conepxanue (QyHKIHMOHAIBHO-TpaUUEeCKON JHMHUM HAIEJIEHO Ha TOJy4YeHUe
OOyJaOMIMMHUCS 3HAHUK O (YHKIMSIX KaK BaKHEUIIEH MaTEeMaTHYECKOW MOJeTu
JUIsl ONIMCAHUS W WCCJIEIOBAaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B MPUPOJE U
obmiectBe. M3yuenne marepuana CrocoOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS YMEHHS
HCIIOJIb30BaTh Pa3JIMYHbIC BhIPA3UTEIIbHBIE CPENICTBA SI3bIKa MAaTEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKUE, TpauuecKre, BHOCUT BKJIAJl B ((OPMUPOBAHUE MPEICTABICHUN O POIU
MaTeMaTUKH B PA3BUTUU LUBWIN3ALNU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kjaccax u3ydaercs y4eOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIONIME OCHOBHbIE pa3leibl coaepxkanusi: «Yucna
BBIUUCIICHUS», «ANreOpandyeckue BBIPAXKEHUS», «YpaBHEHUS M HEPABEHCTBAY,
«DyHKIUW.

OOmiee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [IJIi H3y4YeHHS Yy4eOHOro Kypca
«Anreopa», — 306 gacoB: B 7 kimacce — 102 yaca (3 waca B Hexemo), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Hezienio).

COAEPKAHUE OBYUEHMUAA

7 KIIACC
Yucii1a v BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]] OT OAHOU (HOPMBI 3aMUCH IpOOeEl K
apyro. IloHATHE panMOHAIBHOIO YMCIA, 3alUCh, CPAaBHEHHUE, YINOPSIOYMBAHHE
palMOHANIBHBIX 4HceNl. ApudMeTrueckue ACHCTBUS C palMOHAIbHBIMH YHCIIAMHU.
Pemenue 3ama4 u3 peaqbHON MPAKTUKHU HA YaCTH, HA APOOH.

CreneHp C HaTypajbHBIM TIOKa3aTelieM: OIpeJelieHne, Mpeodpa3zoBaHue
BBIPQXEHUI HAa OCHOBE OMNpeAeNeHus, 3amuch Oonpmmx yucend. [IpoieHTsl, 3amuch
MPOLIEHTOB B BHJE IpoOM U JApoOM B BUAE NPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha
IIPOLIEHTHI, PEIICHUE 3a71a4 U3 PEaJbHON NPAKTUKHU.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, Pa3JIOKEHHE HA MHOXHUTEIU HATYpPaJIbHBIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U oOpaTHas MPONOPLHUOHATIBHOCTH.
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AJuireOpanydecKkue BbIpasKeHUsI

[lepemMeHHbIE, YHUCIIOBOE 3HAUEHHE BBIPAKEHUS C TepeMeHHOW. JlomycTumebie
3HAUCHUs TepeMeHHBIX. [IpefcTaBieHUE 3aBUCHUMOCTH MEXKIY BEIWYWHAMU B BHJIC
dbopmynsl. Beraucnenuss nmo ¢opmynam. I[IpeoOpazoBanme OyKBEHHBIX BBIPOKCHHM,
TOXKJIECTBEHHO PaBHBIC BBIPAKEHUS, TIPAaBUIIa MIPEOOPA30BaAHUsA CYMM U TPOU3BEICHUM,
MPaBWJIa PACKPBITHS CKOOOK ¥ MPUBEACHHUSI MOAO0HBIX CIIaraeMbIX.

CBolicTBa CTEIIEHU C HATYypPaTbHBIM MTOKA3aTEIICM.

OnHounensl m MHorowieHbsl. CrereHb MHorowieHa. COXEeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. DOPMYIIbI COKPAIMIEHHOTO YMHOKEHUS: KBaApaT CyMMBI U
kBagpaT pasHocTH. Popmyna pa3sHOCTH KBajapaTtoB. PasnmokeHue MHOTOYWICHOB
HA MHOXKHUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHMs, MpaBWjia MpeoOpa3oBaHUsl ypaBHEHWS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JInnelHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHCIIO KOPHEN JIMHEWHOIO YPaBHEHUS,
pelleHre JIMHEWHbIX ypaBHEHHH. COCTaBI€HHE YPaBHEHHH IO YCJIOBHIO 3a/1ayu.
Perrenne TEKCTOBBIX 3a/1a4 € IOMOIIBIO YPaBHEHUU.

JIuHeliHOe ypaBHEHHE C JByMs IepeMeHHbIMH U ero rpaguk. Cucrema ABYyX
JMHENHBIX YpaBHEHUH ¢ IByMs MepeMeHHbIMU. PellleHre cucteM ypaBHEHH criocoOoM
MOACTaHOBKH. [[pumepsl penieHns TEKCTOBBIX 3a7a4 C MOMOLIBIO CUCTEM YPABHEHHIA.

DyHKIUU

Koopaunara Toukn Ha npssmoit. YnucmoBbie MpoMexXyTKH. PaccTosinue mexny n1Byms
TOYKaMHU KOOPJIMHATHOW IIPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcimicea U opauHaTa TOUKH
Ha KOOpAMHATHOW miiockocTu. Ilpumepsl rpadukoB, 3agaHHbIx (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢pynkmuu. I'padux dynkmun. CoiicTa
bynkuuid. Jluneitnas Gyuknus, e€ rpaduk. 'paduk pynkimuu y = |x|. I'paduyeckoe
pelLIeHNE JIMHEWHBIX YPABHEHUN U CUCTEM JINHEHHBIX YPABHEHUH.

8 KJIACC
Yuciia ¥ BbIYUCICHUSA

KBagpartubiii kopenb u3 yncia. [lonstue 00 upparoHanbHoM yuciie. JlecsaTuuHbie
NpUOIMKEHUST HppalMOHAIBbHBIX uucen. CBoilcTBa apu(METHUYECKUX KBaJAPATHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUN U BHIYUCICHHSIM.
JlercTBUTENIbHBIC YHCIIA.

Crenens ¢ 1enbIM IoKaszaTeseM 1 e€ cBoiicrBa. CTaHIapTHAsI 3alIMCh YUCIIA.

Auredpandeckue BbIpasKeHHs
KBanpaTtHelii TpéxuieH, pas3loKEHHE KBAAPAaTHOTO TPEXUIEHAa HA MHOXXHUTEIH.
AnreOpanueckas 1poOb. OCHOBHOE CBOMCTBO airedpandeckoil Apoou. Crnoxenue,
BbIUHMTaHUE, YMHOKEHUE, JIJIEHUE anredpanyeckux Apodei. ParrionanbHble BRIpaXKeHUs
U UX IpeoOpa3oBaHueE.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Penienue ypaBHEHHM, CBOASIMXCA K JIMHEWHBIM U KBajgpaTHbIM. IIpocrenine
IPOOHO-pAIMOHATBHBIE YPABHEHHUSI.

I'paduueckass wHTEprpeTanusi ypaBHEHHA C JBYMsl TEPEMEHHBIMH U CHCTEM
JIMHENHBIX YPaBHEHU C BYMS IEpEMEHHBIMU. [IpuMepsl pereHus: CUCTeM HETMHEMHBIX
YPaBHEHHUI C IByMs IEPEMEHHBIMH.

Peliienne TEKCTOBBIX 3aj1a4 aire0pandeckum CriocoOOM.

HUucnoBble HEpABEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO C OIHOW INEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM MepeMeHHOn. CrucTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DyHKUNHA

[Tonsitue pynkumuu. OONacTh ONpeneneHuss 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CnocoObI 3aaHus QyHKLIUH.

I'padpux pynkuuu. Urenue cBoiictB pyHkunu no e€ rpaduxy. Ilpumepsl rpaduxos
GyHKIMH, 0Tpa)xaroux peajbHble IPOLECCHI.

@DyHKLMY, ONKMCHIBAIOLIUE IPSIMYIO U 00paTHYIO IPONOPLHMOHAIbHBIE 3aBUCUMOCTH,
ux rpapukn. yuxmun y = X%, y = X°, y =Vx, y=|x|. [paduueckoe pemreHue ypapHeHuii
Y CHCTEM ypaBHEHUHU.

9 KJIACC
Yuciia 1 BBIYUCTCHUSA

PanmonanpHbple 4yMcla, WppalMOHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUYHbIE
JeCITUYHbIE TpOOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEIN, IEHCTBUTEIbHbIE YHCa KaK
OECKOHEUHbIE JeCSATHUYHbIe ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOXECTBOM JIEVCTBUTEIBHBIX YUCEN U KOOPAUHATHON MPSAMO.

CpaBHeHue JIEMCTBUTENBHBIX quced, apuMeTHIecKme JNENUCTBUS
C IEUCTBUTEIBHBIMU YUCIIAMM.

Pa3smeppl  OOBEKTOB  OKpYXKAlOIIEr0o  MHpa,  JJIMTEIBHOCTb  IPOLIECCOB
B OKPYXaIOIEM MHpE.

[IpubnmxkéHHoe 3HAUYE€HHE BEIWYMHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJibTaTOB BEIYUCICHUM.

YpaBHeHUsI 1 HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISIIUXCS K JIMHEHMHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOISIIMXCS K KBAJAPATHBIM.
buxBanparHoe ypaBHeHue. lIpuMepbl pemieHHs ypaBHEHUM TpeTbed U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOKUTENU.

Pemenue npoOHO-pallMOHANBHBIX YypaBHEHUH. PelmeHune TEKCTOBBIX 3aj1ay
anreOpanyeckuM METOJIOM.

VYpaBHeHHe C JByMs MEpeMEHHbIMU U ero rpaduk. Pemenue cucrem IByX
JIMHEMHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Perienne cucreM AByX ypaBHEHUH, OJTHO

42



®denepanpHas paboyas nporpamma | MatemaTtuka. 5—9 kiaccol (6a30BbIi YPOBEHbD )

U3 KOTOpBIX JMHEHHOe, a Jpyroe — BTOpOMl creneHu. I'paduyeckas WHTEpHpeTaLIMs
CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandaecKuM CriocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW IIepeMeHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHCcTBa. [ paduueckas
UHTEpIPETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS I1IEPEMEHHBIMU.

DyHKUNH
Ksanparnunas pynkmums, e€ rpaduk u cBoiicTa. [lapabona, KoopAuHATHI BEPIITHHBI
napabosibl, OCh CHMMETPUU TTapaboIIbL.

I'papuxn Gynkuuii: y= £x, y= £x+b, y = &—, y=x3y =% y=|x|
X
U X CBOMCTBA.

YucaoBblie N0CJI€10BATEIBHOCTH U MPOrPecCHu

[ToHsiTHE YKMCIOBOM  MOCIEIOBATEIBLHOCTH. 3aJaHUE TMOCJIEAOBATEIbLHOCTH
PEKYppPEHTHOI (opmynoi u GpopmyIioi N-ro usieHa.

ApubdmMernueckas u TeoMeTpudeckas mnporpeccur. Dopmyiasl N-TO  UiIeHa
apuPMETUIECKON 1 TeOMETPUUECKON MPOrPECCHl, CyMMBI IEPBBIX N YICHOB.

N3o0pakenne wieHOB apuMeTUUECKON U Te€OMETPUUECKON TIPOrPECCHil TOUKaMHU
Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHHBIA M SKCIOHEHIMAJIbHbIM pocT. CIIOXKHbBIE
MPOLCHTHL.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHble  pe3ynbTaThl  OCBOCHHSI ~ MPOrpaMMbl  y4eOHOTO  Kypca
K KOHITy 0OOy4eHUs B 7 KJacce:

Yucsia 1 BBIYMCICHUA

BrinonusaTh, couerast yCTHbIE U MUChbMEHHBIE PUEMBI, apuPMeTHIecKue JeHCTBUS
C pallMOHAILHBIMU YUCJIAMHU.

HaxoauTe 3HaueHUs YMCIOBBIX BBIPAXKEHUH, IPUMEHSITh pa3HOOOPa3HbIE CIIOCOObI
Y MPUEMBI BBIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKEHUH, COMEPKAIIMX OOBIKHOBEHHBIC
1 JECATUYHBIC JPOOH.

[lepexoauts OT omHOW (OpPMBI 3amUCH 4uCeNn K JApyrod (mpeoOpa3oBbIBATh
JECATUYHYIO APOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUYHYIO TPOOb).

CpaBHUBATH U YNOPSIOUYUBATH PAllMOHATIbHBIE YUCIIA.

OKpyrJisTh Yncha.

BBINOAHATh NPUKUIKY W OIEHKY pe3yjbTaTa BBIYMCICHUN, OIEHKY 3HAYeHUU
YUCJIOBBIX BBIPAKECHUI. BBINOMHATH ACUCTBUS CO CTENEHSIMH C HaTypajdbHbIMU
MOKa3aTESIMH.

[IpuMeHSATh TpPU3HAKK JIEIUMOCTH, PA3J0KEHHE Ha MHOXUTEIU HATypaJIbHBIX
YUCEeN.
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Perrath mpakTHKO-OPHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIE C OTHOIICHHEM BEJIUYHH,
MPOMOPIMOHATLHOCTRIO  BEJIUYHMH, IPOICHTAMH, HMHTEPIPETUPOBATH PE3yJIbTaThl
peIIeHus 3a/1a4d ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX
00BEKTOB.

AuredOpanveckue BbIpaskeHUust

Hcnonp30BaTh anreOpanvyeckyro TEPMHHOJIOTHI0 M CHUMBOJMKY, HNPUMEHATH €€
B IIPOLIECCE OCBOEHUSI yUeOHOT O MaTepHalia.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAXEHUN TMpU 33JaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BemonusaTe npeoOpa3oBaHUs 1LIETOTO BBIPAKEHUS B MHOTOWIEH NpPHUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BpInonHATE YMHOXKEHUE OAHOWIEHA HA MHOI'OYIEH U MHOIOYJI€HAa Ha MHOI'OYJIEH,
MPUMEHSATH (POPMYITBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymecTBIATh pa3a0KeHUE MHOTOYJIEHOB HA MHOKUTENH C ITOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXUTENSA, TPYINIHUPOBKU CllaraeéMbIX, MPUMEHEHUs (HopMyll
COKpPAIEHHOI'O YMHOKEHHUS.

[IpumensaThs npeoOpa3oBaHUs MHOTOWIEHOB IJii PEIICHHUS  Pa3IMYHBbIX 3aaad
Y3 MaTeMaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHOM MIPAKTUKHU.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEW C  HATypajdbHBIMM  IIOKA3aTEISIMU
JUTsL TpeoOpa3oBaHus BIPAKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTte nuHeliHbIE ypaBHEHUS ¢ OAHOM IIEPEMEHHON, PUMEHSS ITPaBUIIa IEPEXO01A
OT MCXOOHOI'O YpaBHEHUsS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sIBISE€TCS JU YHUCIIO
KOPHEM ypaBHEHHUS.

[IpumensTe rpaduyeckue METONbl MPHU PEIICHUHM JIMHEHHBIX YpaBHEHUH M HX
CUCTEM.

[TopOupaTe IpUMeEpHI Map YUCET, SIBISIONUXCS PEIICHUEM JIMHEWHHOT'O0 YPaBHEHUS
C ABYMsI IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IJIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C IBYMS
NepEMEHHBIMH, MOJIb3YSICh TPAPUKOM, TPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

PemaTte cucteMbl IByX JIMHEWHBIX YPAaBHEHUHN C JBYMSI IEPEMEHHBIMH, B TOM YKCJIE
rpaduuecku.

CocrtaBisaTh U peniaTh JUHEWHOE YPABHEHUE WUJIM CUCTEMY JIMHEHHBIX YpaBHEHUUN
[0 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadd
MIOJIyYEHHBIN PE3YJIbTaT.

DyHKUNH

N300paxkath Ha KOOpPAMHATHOM NPSMOW TOYKHU, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAWHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3alUChIBATh YHUCJIOBBIE MPOMEKYTKH
Ha aIreOpandecKkoM S3bIKE.

OtMeuath B KOOPAMHATHOW IJTIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATAM, CTPOUTH
rpaduku uHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |x|.
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OnuceBaTh ¢ NOMOILIBIO (PYHKIHUN W3BECTHBIE 3aBUCUMOCTU MEX]y BEIMYMHAMU:
CKOpOCTb, BpEMs, PacCTOSHUE, I[€Ha, KOJUYECTBO, CTOMMOCTH, MPOH3BOAUTEIHHOCTD,
BpeMsi, 00bEM pabOThI.

Haxoauts 3Hauenue GpyHKIMM 10 3HaYCHHIO €€ apryMeHTa.

[lonumatp rpaduueckuii cnoco0 MpeacTaBIeHUS W aHaidu3a uHdopManuy,
W3BJIEKaTh W MHTEPIPETUPOBATh MH(OPMAINIO U3 TPapUKOB peajbHBIX MPOIECCOB U
3aBUCHMOCTEM.

[IpeameTHble pE3yabTAaThl OCBOEHHUS TNPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kJacce:

YucJa v BbIYUCTIEHUA

Hcnonb30BaTh HayadbHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIsl CPaBHEHMS, OKPYTJICHUS M BBIYUCICHUN, HM300pa)kaTh JACUCTBUTENbHBIC YHCIIA
TOYKAMHU Ha KOOPAMHATHOM IPSAMOU.

[IpumensaTy mOHATHE apUPMETHYECKOrO0 KBAApPaTHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHH, HCIOJB3ys TIPH HEOOXOAMMOCTH KAaJIbKYJISITOP, BBIOTHATH
npeoOpa3oBaHus BBIPAKEHUM, COAEp KalllMX KBaJpaTHbIE KOPHH, UCIIOJb3Yysl CBOMCTBA
KOPHEH.

Hcnons3oBaTh 3amucu OOJBIIUX U MaJIbIX YUCEI C TTIOMOIIIBIO AECATUYHBIX ApoOei
u ctenener yucia 10.

AJuire0OpanyvecKue BbIPpaKeHUsA

[IpuMEHATH MOHATHE CTETIEHH C LEIBIM [T0Ka3aTENIEM, BBIITOJIHATH PE0Opa30BAHMS
BBIPAKEHUI, COIEPKALUX CTEIIEHH C LIEJIBIM IIOKa3aTelIEM.

BBINIONIHATE  TOKJAECTBEHHBIE NPEOOpa3oBaHUsl  PALMOHAIBHBIX  BBIPAKEHUUI
Ha OCHOBE IpaBWJI ACHCTBUI HaJl MHOIOWICHAMHU U aJireOpandyecKUMH JpOoOsiMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUIEH HA MHOKUTEIH.

[IpumenaTs npeoOpa3oBaHUS BBIPAKEHUN [UIsI pELIEHUs pa3iuuHbIX 3ajad
U3 MaT€MAaTHUKH, CMEXHBIX PEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUA U HEPABEHCTBA

Pemiate nuHEHHBIC, KBAaJpATHBIE YPABHEHUS M PAIMOHAJIBHBIC YpPAaBHEHMS,
CBOJIAIIMECSA K HUM, CUCTEMBI ABYX YPAaBHEHUM C IBYMs IEPEMECHHBIMU.

[IpoBoauThH mpoOCTEHIIME UCCIEIOBAHUS YPABHEHUM U CUCTEM YpaBHECHHUH, B TOM
Yyucjie C MNpPUMEHEHUEM TrpaduuecKux MpeACTaBICHUM (yCTaHaBJIUBATh, HMEET JIH
YpaBHEHHE WIIM CUCTEMa YPAaBHEHHUM PEIICHHS, €CJIM UIMEET, TO CKOJIbKO, U TIpoYee).

[TepexoauTh OT coOBeCHOW (GOPMYIUPOBKH 3a7a4du K e€ anreOpandeckord Moaenu
C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUSI WJIM CUCTEMbl yYpaBHEHHWMH, WHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN pe3ybTar.

[IpuMeHATH CBOWCTBA YHWCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM TMEPEMEHHOM M WX CHUCTEMBI, JaBaTh TI'paUUecKyro
WJUTIOCTPALMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKUNH

IlonuMaTh M HUCHOJIB30BaTh (PYHKIMOHAIbHBIE IOHATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O3HAUCHMS), ONpeAeNsITh 3HaueHHe (QYHKIMU 10 3HAYEHUIO
aprymeHTa, ornpeienarTh CBoMCTBa PyHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku 31eMeHTapHbIX (PYHKIMI BUAA:

y="y=x2 y= x3y= X y=|x|, onuceBaTh CBONCTBA YHCIOBOH (HyHKIHH
X

o e€ rpaduky.

IIpenMeTHBIC pE3ynbTaThl OCBOCHHS TPOrpaMMBbI y4eOHOTo Kypca K KOHITY
oOyueHnus B 9 kJacce:

Yucia v BbIYMCJIEeHUSA

CpaBHMBATH U YOPSIOUYUBATH PAIIMOHATIBHBIC U UPPAIIMOHATIbHBIEC YHCIIA.

Breimonuate apudmernyueckue NEUCTBUS C pPAMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE M TIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYMCICHUSA C HPPANUOHAIBHBIMU
YHUCJIaMU.

Haxonuts 3HaueHUs CTENEHEW C LEIbIMU MOKA3ATEISIMA U KOPHEW, BBIYHUCIISITH
3HAYEHUS] YUCIIOBBIX BBIPAXKECHUM.

OKpyriaTh  [IEUCTBUTENBHBIE YHWCJA, BBIIOJHATH MPUKUJKY pe3yJibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUsS U HEPABEHCTBA

Pemrate nuHElHBIE M KBAaJpAaTHBIC YPABHEHWS, YPAaBHEHUs, CBOJAIIMECS K HHM,
pocTenme ApOOHO-PALIMOHAIIBHBIE YPABHEHUS.

Pemrats cuctembl 1ByX JIMHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABJISAETCSA JIMHEUHBIM.

Pemars TekcToBBIE 3a1aul anreOpanyecKuM CIOCOOOM C MOMOIIbIO COCTaBJICHMUS
YPaBHEHHUs WIA CUCTEMBI IBYX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU.

IIpoBOAUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPABHEHMM, B TOM
yyclie ¢ NpUMEHEHHeM rpaduyecKux NpeacTaBlieHuid (ycTaHaBIMBaTh, MMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUH PEILIEHHUs, €CIIM UMEET, TO CKOJIbKO, U TIpOoYee).

PemaTp nuHeliHbIE HEPaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300paXkaTh pelICHUE
HEPABEHCTB HAa YMCIIOBOW MPSIMOM, 3alACHIBATH PEMICHUE C TOMOIIBIO CUMBOJIOB.

Pemrate cucTteMbl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSAIMOM, 3aIIUCHIBATh PELICHHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3JIMYHBIX 3a1a4.

DOyHKIUU
PacriosnaBath GyHKIIMM W3y4EHHBIX BHAOB. [loKa3biBaTh CXEMaTHYECKU
pacrlojioKCHUE Ha KOOPJAWHATHOM IUIOCKOCTH TpadukoB (DYHKIMH Buma: y = £X,

£ —

y=fx+b, y=_,y=ax?+bx+c, y= x3, y= X% y=|x| B 3aBucuMocTH
X

OT 3HaY€HU KO3 (PUIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIHI.
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Ctpoutb W u300paXaTb CcXeMaTH4ecKd TrpaduKu KBaJApPaTUYHBIX (GYHKIUH,
OINHCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIMI MO UX rpaduKam.

Pacnio3naBaTh KBazpaTHuHyro (GyHKIHMIO 1O (opmylie, TPUBOAUTH IPUMEPHI
KBaIPaTUYHBIX (YHKUUN U3 peanbHOU KU3HU, (PU3HKHU, TEOMETPHH.

Yucsi0BbIE MOCTCA0BATEIbHOCTH M MPOrPecCuH

Pacnio3naBaTth apupMeTHUECKYIO0 U T€OMETPUUECKYIO MPOrPECCUU MPU PA3HBIX
crnoco0ax 3aJaHusl.

BrINoaHATH BBIUKCIECHUS C UCIIOJIB30BaHUEM (HOpMYJIT N-TO uieHa apudhMEeTHIECKON
Y T€OMETPUYECKON MPOrPECCUi, CYMMBbI IEPBBIX N YJIECHOB.

N300pakath wieHbl MOCIEA0BATEIbHOCTH TOYKAMH Ha KOOPIUHATHOM IJTIOCKOCTH.

Pemiats 3a7aum, CBsI3aHHBIE C YMCIOBBIMU TOCJIEIOBATEIIBHOCTSIMU, B TOM YHCIIE
3a/1a4d U3 peaibHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYJISITOPA, U(PPOBBIX TEXHOJIOT U ).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KomuuecTBo OcHoOBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIUXCS
(Tembl) Kypca 4acoB COZIEp)KaHuE
Hucna 1 BBIYUCIICHUS. 25 ITonsTue CucreMaTH3UpPOBATH M 000ralaTh 3HAHUA
PanonanbHbie yncia PaIMOHAJIBHOTO YKCcya. | 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSIX.
Apudmernueckue CpaBHUBATH U YHOPSIA0YMBATH APO0H, TPeOOpPa30BhIBAS
JNEHUCTBHS IPU HEOOXOUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C palMOHAIbHBIMU
yucinamu. CpaBHEHUE,
yHOpsII0UMBaHUE
pPalMOHAJIBHBIX YHCEI.
CrenieHb

C HaTypaJibHbIM
MMOKAa3aTeJIEM.
Perrenne oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOIICHTHI

W3 pealbHON
MPAKTHUKHU.

[Ipu3HaKu AETUMOCTH,
Pa3IoKeHUs

Ha MHO>KHTEIIN
HaTypajJbHBIX YUCEI.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATHYHYIO IPOOb.

IIpuMeHATH pa3Ho0Opa3HbIe CIIOCOOBI U NPUEMBI
BbIYUCJIEHUA 3HAYEHHN I JPOOHBIX BbIPAsKEHNH,

coJiep Kalnx OOBIKHOBEHHBIE U JIECATUYHBIE APOOH:
3aMEHSTh PU HEOOXOIUMOCTHU AECITUUHYIO IPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTD
BbIpaKeHUE K (hopMe, Hanbosee y1o0HOM 1Sl BBIYMCIICHHIH,
peoOpa3oBBIBaTh APOOHBIEC BEIPAKEHUSI HA YMHOKEHHUE U
JeJIeHue JECATUYHBIX Apo0el K TeUCTBUSM C LeTbIMU
YHUCJIAMH.

IIpuBoAUTH YK CJI0OBbIE U OYKBEHHbIE IPUMEPBI CTEIIEHU
C HaTypaJIbHBIM MOKa3aTeNeM, OObICHSIS 3HAUCHHUS
OCHOBAHMSI CTETICHH U [OKa3aTelsl CTENeHH, HAXOAUTh
3HauYeHHus cTerneHeli Buga a" (a — Moboe paluoHaTLHOE
YUCJ0, N — HATYPAJIbHOE YUCIIO).
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PeanbHble
3aBUCcHUMOCTH. [Ipsamas
1 obpaTHas
MPONOPIMOHAIBHOCTH

IoHuMAaTh CMBICII 3aITCH OOJIBIIUX YUCEI C TTOMOIIBIO
JECATUIHBIX ApoOeit u crenenei yncna 10, npuMeHSTh BX
B PEAJIbHBIX CUTYaIUsIX.

IIpuMeHATH TPU3HAKK JETUMOCTH, PA3JI0KEHUS HA
MHOXKHUTEIN HATYpPaJIbHbIX YHUCEIL.

PemaTsh 3a1a4u Ha YacTH, IPOIIEHTHI, POTIOPITUH,

Ha HaXOXKJIeHHE IpoOu (TPOIEHTa) OT BETUYUHBI U
BEJIMYUHEI 110 €€ Apo0u (MPOLIEHTY), ApoOH (TIPOLIEHTA),
KOTOPBIN COCTaBIIAECT OHA BEIMYMHA OT JIPYTOM.
IIpuBoauThH, pa3déuparb, OEHNBATH PA3TUYHbIC PEIICHHUS,
3aIUCH PEIICHUH TEKCTOBBIX 3a]1a4.

Pacno3naBaTh M 00BSICHSATD, ONUPASICh HA OMPECICHIS,
IPSIMO MPOTIOPITMOHAIBHBIC U 00PaTHO MPOTIOPIIMOHAIBHBIC
3aBUCUMOCTH MEX/y BETMYMHAMHY; PUBOJAUTH MPUMeEPbHI
ATUX 3aBUCUMOCTEH M3 peajIbHOr0 MHpA, U3 APYTHX YUICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OpUEHTUPOBAHHBIC 33/1a4U Ha ApOOH,
MIPOIIEHTHI, IPSIMYIO U 0OPaTHYIO MPOMOPITMOHAIBHOCTH,
IIPOITOPITHH

AnreOpandeckue
BBIPA)KEHUS

27

bykBeHHbIE
BBIPAKEHUS.
ITepemenHsle.
Jlonyctumble
3HAYECHUS
IIEPEMEHHBIX.
DopMyJIbL.

OBaagerp aredpanyeckor TEPMUHOJIOTHUEN U CUMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCE OCBOEHUS yUeOHOro MaTepuaia.
HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAKEHUN MTPU 3aaHHBIX
3HaYEHUSIX OYKB; BBIIOJIHATH BBIYUCIICHUS 110 (POpMYyJIaMm.
BbInoaHATH peoOpa3oBaHus UENOr0 BhIPAKEHUS

B MHOT'OWJIEH NPUBEJECHUEM [TOI00HBIX CIaraeMbiXx,
PacKpbITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPKECHUM,
packpbITHE CKOOOK 1
MIpUBEIACHUE

MOA00HBIX ClIaracMBbIX.

CBoiicTBa CTCIICHHU
C HaTypaJbHbIM
MMOKa3aTeJIeM.
MHOro4y1eHsbl.
Cnoxenue,
BBIUMTAHUE,
YMHOXKEHUE
MHOT'OYJICHOB.
DopMyIIsl
COKPAILIEHHOT O
YMHOKEHHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOKHUTEIU

Ha MHOT'OYJIEH U MHOI'OYJI€HA HA MHOT'OWIECH, IPUMEHSATH
dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBJATh Pa3JIOKEHNE MHOIOYJICHOB HA MHOXKUTEIN
myTEM BBIHECEHHUS 32 CKOOKM OOIIET0 MHOKHUTEIIS,
npUMeHEeHUs (OPMYJIbl pa3HOCTH KBAJpPaToB, POpMYI
COKpAILIEHHOI'0 YMHOXXEHUS.

IIpuMeHsATHL Ipe0Opa30BaHNE MHOTOUICHOB ISl pEIIEHUs
pa3INYHBIX 3324 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU MPAKTUKH.

3HAKOMUTBCH € HCTOPHEH Pa3BUTHS MaTEMaTUKN

YpaBHEHHS 1 HEPABEHCTBA

20

YpaBHeHue, paBuia
npeodpa3oBaHus
ypaBHEHUS,
PaBHOCHUJIBHOCTD
YPAaBHEHHUM.
JIunelinoe ypaBHEHUE

PemiaTe 1MHEHOE ypaBHEHHUE C OJHOM IIEPEMEHHOM,
NMPUMEHss MPABWJIA MIEPEXO0/IA OT UCXOJAHOTO YPABHEHUS

K paBHOCWJIBHOMY eMy Oosiee npoctoro Buja. [IpoepsTs,
SBJISIETCS JTU KOHKPETHOE YUCJIO KOPHEM YPaBHEHHS.
IHoa0upaTs npuMepbI NIAP YKCE, SABISIONIUXCS PEIICHUEM
JIMHEMHOT'0 YPaBHEHUS C IByMS IEPEMEHHBIMHU.
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C OJIHOM TIEPEMEHHOM,
pELICHUE JTUHEUHBIX
ypaBHEHUU. Permenue
3a/1a4 C IOMOUIBIO
YPAaBHEHHUM.
JIuneliHoe ypaBHEeHUE
C JByMs
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema AByX
JIMHENHBIX YpPaBHEHUMN
C JByMs
MepEMEHHBIMU

CTpouTh B KOOPAMHATHON IJIOCKOCTH rpaduK JIMHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh TpauKom,
NPUBOAUTH IPUMEPbI PEIIECHUST YPABHEHUS.

HaxoauTth penieHre CUCTEMBI IBYX JINHEUHBIX YPAaBHEHUN
C IBYMSl [IEPEMEHHBIMM.

CocTaBisTh U peliaTh YPAaBHEHUE U CUCTEMY
YPaBHEHHUI 110 YCIOBUIO 33/1a4U, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 33/1a4U MOJTy4ECHHBIN
pe3yabpTar

Koopaunate! u rpaduku.
DyHKIUH

24

Koopaunara Touku
Ha npsMoi. Yucnoselie
MIPOMEKYTKHU.
Paccrosinne mexny
IBYMSI TOUYKaMH
KOOpPAWHATHOMU
MPSMO.
IIpssmoyromnbHas
CHUCTEMa KOOPIMHAT
Ha IJTIOCKOCTH.
[Ipumeps! rpadukos,
3aJJaHHBIX
dbopmynamu.

M300paxkaTh HAa KOOPIAUHATHON NPSIMOM TOUKH,
COOTBETCTBYIOIIIME 33JJaHHBIM KOOpJANHATAM, JIY4Hd, OTPE3KH,
WHTEPBAJIbL; 3aIMMCHIBATH X HA AJIF€OPandecKOM SI3bIKE.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpANHATaM; CTPOUTH IpaduKi HECTOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TIOMOIIBIO ITU(POBHIX J1A0OPATOPUIA.

IIpuMeHsTh, H3y4aTh NPEeUMYIIecTBA,
HHTEPNPeTUPOBATH Tpaduueckuii criocod mpeIcTaBIeHUS
Y aHaJIM3a Pa3HOOOPA3HOM KU3HEHHOU HH(POPMALIUH.
OcBauBaTthb nousaTue GyHKIIUH, OBJIA/ICBAThH
(GYHKIIMOHATHHOU TEPMUHOJIOTHEH.

Pacno3HaBaTh JinHeiHy0 QyHKIMo0O Y = KX + b,
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Yrenue rpadukos
peaTbHBIX
3aBUCUMOCTEM.
[Tonsitue hyHKINM.
I'paduk GyHKIIHIH.
CBoiicTBa QyHKIIHIA.
Jluneiinas GyHKIUS.

ONHUCHIBATH €€ CBOICTBA B 3aBUCUMOCTHU OT 3HAYCHHI

k03 uruenTos K u b.

Crpouts rpaduku nuHelHON QyHKUMU, QYHKIHH Y =| X |.
HUcnoab3oBaTh HU(poBbIE pecypChl 11 TOCTPOEHUS
rpaukoB (PyHKIUN U U3yUEHUS] X CBOICTB.

IIprBOANTE MPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJICHUSX

[TocTpoenue rpaduka
JUHEWHOU (DYHKITHH.
I'paduk Pynxuun
y=|x|
[ToBTOpEeHUE 1 00001ICHNE 6 IToBTOpEHUME Bri0upaTh, NPUMEHATH OLIEHUBATH CIOCO0bI CPABHEHUS
OCHOBHBIX IIOHATUN YuCell, BBIYUCIICHUN, TPeoOpa3oBaHUil BEIPAXKEHHI,
1 METOJO0B Kypca pelieHus: ypaBHEHUN.
7 kyacca, obo0uieHue OcyumecTBJIATH CAMOKOHTPOJIb BBITIOJIHAEMBIX JEHCTBUN U
3HAHUU CaMOTPOBEPKY pe3yJibTaTa BHIYUCICHH, TPEe0Opa30BaHUM,
MTOCTPOCHUM.
PemiaTe 3aga4m U3 peanpbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMA JIJIs PEeLIeHUs 3a/1a4 U3 APYTrux
MIPEIMETOB.
Pemath TekcTOBBIC 321a4H, CDABHUBATDH, BLIOUPATH
CIOCOo0bI PEIICHN 33141
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC
HaumenoBanue paznena |KonudecTtso OcHoBHOE OCHOBHBIE BUJIbI JI€ATEIBHOCTH 00YYaIOIUXCS
(Temnl) Kypca 4acoB cozepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBanparHsiil KOpeHb @D opMyJIHPOBATH ONpeeIeHUe KBaJPaTHOIO KOPHS

KBaapatHbie KOpHU

n3 uyncia. [lonstue
00 UppanroOHaTILHOM
yncie. JlecaTuuHbie
PUOIMKEHUS
HppaliOHAIBHBIX
YHUCEIL.
JleCTBUTEIIBHBIC
yucna. CpaBHEHUE
JeUCTBUTEIIbHBIX
YHUCEIl.

YpaBHeHuUE BUIA

X = a

CaoiicTBa
apupMeTUIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUH,
COJIEpIKALLNX
KBaJIpaTHbIE KOPHU

U3 ymcia, apupMeTUIECKOro KBaApaTHOTO KOPHS.
IIpuMeHATH Olepanuio U3BJICYEHUS KBAIPATHOIO KOPHS
U3 YKClia, HCHOJIb3YS IPU HEOOXOAUMOCTU KAJbKYJISATOP.
OueHnBaTh KBA/IPATHBIE KOPHU LIEIBIMU YUCIIAMU U
JNECATUYHBIMU JPOOSIMHU.

CpaBHHUBATh M YIIOPAA0YMBATH PALIMOHAIBHBIC U
VPPalMOHAIBHBIE YUCIIA, 3alIMCAHHBIE C TTOMOLIBIO
KBaJpaTHBIX KOPHEW.

HccaenoBath ypaBHEHUE x* = &, HAXOJUTb TOUHBIE U
npuOImKEHHBIE KOpHU Tipu @ > 0.

HccaenoBaTth CBOMCTBA KBAAPATHBIX KOPHEH, IPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C HCTIOJIb30BAHUEM KaJIbKYJIATOpa
(KkOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHE; MPUMEHSTh UX JUIsl IPeoOpa30BaHMS BBIPAXKEHUH.
BoIinoJHATH Npeodpa30BaHus BHIPAKECHUI, COAEpKaIINX
KBaJpaTHbIE KOPHU. BeIpaxaTh IepeMEHHbIE

U3 TEOMETPUYECKUX U (PU3NIECKUX GOpMYyII.

BouruncasiTb 3HAYEeHHUS BBIPAKEHUN, COAEPKALINX
KBaJpaTHbIC KOPHU, UCIIOIB3YS MPU HEOOXOUMOCTH
KAJIBKYJISITOP.
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Hcnoab3oBaTh B X07€ pelIeHUs 3a/1a4 dJIEMEHTapHbIE
NpEACTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIUYMH.

3HAKOMMTBLCH € HCTOPHUEN Pa3BUTUA MATEMATUKHI

Yrcia U BEIYUCIICHUS.

CrereHs C LETBIM

@D opMyTHPOBATH ONpeieIeHNe CTETICHU C LIETbIM

CrerneHp ¢ LenbM IIOKA3aTEJIEM. IIOKa3aTeNEM.
[IOKa3aTeaeM CranpaprHas 3anuch IIpencraBasiTh 3anuch OOJIBIINX U MaJIbIX YHCEN
quCIa. B CTaHJIapTHOM BrJe. CpaBHMBATh YMCJIA U BEITUYUHBI,
Pa3mepbl 00beKTOB 3anurcaHHble ¢ Ucnoib3oBaHueM crenenu 10.
OKPYKaIoIIEero Mupa Hcnonb3oBaTh 3aMCh YUCel B CTAHAAPTHOM BHJIE
(OT ByIEMEHTApPHBIX JUTSL BBIPAQXKEHUS pa3MeEPOB 0OBbEKTOB, NJTUTENbHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
10 KOCMHUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOH popme
00BEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTENIEHU
JUTUTENBHOCTD C LEJIBbIM IIOKA3aTeNEM.
IIPOLIECCOB IIpumMeHATH CBOWCTBA CTENIEHU JIJIsl TPeoOpa3oBaHuUs
B OKpY’KaIOIIEM MHUDE. | BBIPAKEHUH, COIEPKALIMX CTEIICHU C LIEJIBIM IT0KA3aTEIIEM.
CBolicTBa cTeneHn BbINOJIHATH AeiiCTBUSA C YHCIIAMHU, 3aIIMCAHHBIMU
C LIETIBIM IIOKA3aTENEM | B CTAaHJAPTHOM BHJIE (YMHOXKEHHE, JIETIEHUE, BO3BEACHUE
B CTCIICHB)
AnreOpandeckue KBagparHslii Pacno3HaBaTh KBaIpaTHBIN TPEXWICH, YCTAHABINBATh
BbIpakeHUs. KBagpaTHbIi TPEXUIECH. BO3MOXXHOCTb €I'0 Pa3JIOKEHHsI HA MHOYKUTEIH.
TPEXUJICH Paznoxenue PackiiagbpiBaTh HAa MHOKUTEJIM KBAJPATHBINA TPEXUIEH
KBaJPAaTHOIO C HEOTPULIATENBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIU

AnreOpandeckue
BBIPAYKCHUSI.
Anrebpanyeckasi 1poOb

15

Aunrebpanyeckas
apo6b. JlomycTumeie
3HAYCHUS
IepEMEHHBIX,
BXOJISATIIAX

B aJireOpanvecKkue
BBIPKCHHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKoiu
npobu. CokparieHue
TPOOEH.

Cnoxenue,
BBIYMTAHHE,

YMHOXCHHC U JCIICHHUC

anreOpandecKux
TpOOEH.
[IpeoGpazoBanue
BBIPAKCHUH,
COJIePIKAIIUX
anreOpanyeckue
apoou

3anuceIiBaTh anredpandeckue Beipakenus. Haxoauts
00J1aCTh OIpe/IeNIeHNs PAIMOHAIBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCIIOBBIC MOJICTAHOBKUA U BHIYHUCJISATH
3HaYeHHE APOOH, B TOM YHCIIE C TOMOIIBIO KaJbKYISTOpPA.
®opmMyJMPOBaTH OCHOBHOE CBOMCTBO ajireOpanyeckomn
JpOOH ¥ MPUMEHSATH €ro Il MpeoOpa3oBaHus IPOOEH.
BbInoJHATH eiicTBUSA C aNre0panyecKuMu Jpo0sMH.
[TpumensTs peoOpa3oBaHUs BHIPAKEHUH IS PEIICHHUS
3a1a4. BelpaxaTs nepemMenHble U3 GopMy (PU3MUECKUX,
T€OMETPUYECKUX, OMUCHIBAIONINX OBITOBBIE CUTYyAIUH)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTHoe Pacno3HaBaTh KBaJIpaTHHIE YPABHEHUS.

KBanparHeie ypaBHEeHUS ypaBHeHue. Henonnoe | 3anucbiBaTh POPMYJLy KOpHEW KBAJIPaTHOTO YPABHEHUS;
KBaJpaTHOE peliaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIEC U HEIOJIHBIE.
ypaBHeHue. Popmyna IpoBoauTh npocreiime UCCaAeI0BAHUA KBAIPATHBIX
KOpPHEH KBaJpaTHOrO YPaBHEHUM.
ypaBHeHus. Teopema Pemiats ypaBHeHMsl, CBOASIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIBIO TTPe0Opa30BaHUI M 3aMEHOM IIEPEMEHHOM.
Pemenue ypaBHeHui, HabarwoaaTe 1 aHAJIM3HPOBATH CBSI3b MEXIY KOPHSIMU U
CBOZSALIMXCS K03 HULIMEeHTaAMH KBAaJPaTHOT'O YPABHEHMUS.
K KBaJpaTHBIM. dopmyaupoBath Teopemy Buerta, a Takxe o0paTHyIO -
[Ipocreiimue ApoOHO- | Teopemy, IPUMEHSATh 3T TEOPEMBI JJI PEIICHUS
palrOHabHbIE 3aaad.
YpaBHEHUS. PemiaTh TekCTOBBIE 32241 aNTeOPANIECKUM CIIOCOOOM:
PeleHre TeKCTOBBIX NEPEXOANUTH OT CIOBECHOU (hOPMYIUPOBKHU yCIIOBUSA 3a1a4n
3a/1a4 C OMOUIBIO K anredpanyeckor MojieNii MyTEM COCTaBJICHUSI yPaBHEHUS;
KBaJpaTHBIX pemaTh COCTAaBIIEHHOE YPaBHEHUE; MHTEPIIPETUPOBATH
YPaBHEHUM pe3yabTar.

3HAKOMUTBHCH C MCTOPHEil pa3BUTHS aNreOpsl
YpaBHEHHS U1 HEPABEHCTBA. 13 JIuHenHoe ypaBHEHHE Pacno3naBaTh JIMHEHHbBIE YPABHEHUS C IByMS

Cucrembl ypaBHEHHI

C ABYyMS
IIEPEMEHHBIMHU, €TO
rpauk, mpuMepsbl
pelieHus ypaBHEHUN
B LIENIBIX YHCIIAX.
Pemenne cucrem nByx
JIMHEVHBIX YPaBHEHHUIN

IIEPEMEHHBIMU.

CrpouTtsb rpadyKku TMHEWHBIX YPAaBHEHU, B TOM YHUCIIE
HCNOJIb3ys LH(POBbIE PeCypCHhI.

Pa3zimuyaTth napajieabHbIE U NEPECEKAIOITUECS MTPSMBIE
10 UX YPaBHEHUSIM.

PemiaThb cucTeMsl 1BYX JIMHEWHBIX YPABHEHUM C IBYMs

NIEPEMEHHBIMH MOJICTAHOBKOM U CJI0KEHUEM.
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C ABYMsI
MIEPEMEHHBIMU.
[Ipumepsl penienns
CUCTEM HEIUHEWHBIX
YPAaBHEHUMU C IBYMs
EPEMEHHBIMHU.
['padpuueckas
VMHTEPHPETALHS
YpaBHEHUS C ABYMS
IIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C IBYMs
MEpEMEHHBIMHU.
Pemienne TeKCTOBBIX
3a/1a4 C OMOUIBIO
CHUCTEM YpABHEHUU

PemiaTh npoCTEUIIINE CUCTEMBI, B KOTOPBIX OJTHO

U3 YPaBHEHHI HE SIBIIAECTCS JTMHEHHBIM.

IpuBoauTh rpaguyecKyr0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C IBYMs [IEPEMEHHBIMU U CUCTEM YPaBHECHHUI
C ABYMsI ITIEPEMEHHBIMM.

PemiaTh TeKCTOBBIE 321a4M ANTEOPANIECKUM CITIOCOOOM

YpaBHEHHS 1 HEPABEHCTBA.
HepaBenctra

12

HuciioBeie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoM
TIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOM
MEPEMEHHOU U UX
petienne. CucrteMbl
JIMHENHBIX HEPABECHCTB

DopMyJIMPOBATH CBOMCTBA YUCIIOBbIX HEPABEHCTB,
WUTIOCTPUPOBATh UX HA KOOPAMHATHOM NPSIMOU, I0KA3BIBATH
anreOpandecki.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
Pemiarsb yiMHElHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
nU300paXkaTh PEIICHNE HEPaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, U300paxaTh
pelIeHne CUCTEMBI HEPABEHCTB HAa YUCIIOBOU NPSIMOM
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C OJTHOU MTEPEMEHHOU
U UX PELICHHUE.
N306paxxkenue
peLIeHUs JIMHEWHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
PSAMOU
O yHKINH. 5 [TonsiTue GpyHKUHU. Hcnoab3oBaTh QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHATHS OO6nacTp onpeiesieHUus] | CHMBOJIMKY.
1 MHOXECTBO BoruucasTh 3HaYenust PyHKIMM, 3aaHHBIX popMynamMu
3Ha4YCHU U (YyHKIIUU. (mpu HEOOXOIMMOCTH MCIIOJIH30BaTh KAJIbKYJIATOP);
CrnocoOsI 3a1aHust COCTABJIATH TA0JIUIbI 3HAYEHUI PYHKIUU.
GyHKIUH. Crtpouts no Toukam rpaguku QyHKIUH.
I'padux pyHKIMM. OnuceiBaThH CBOMCTBA (DYHKIIMU HA OCHOBE €&
CaolicTBa QyHKLINH, rpauuecKoro npeacTaBICHUsI.
UX OTOOpaKeHHE Hcnoan3oBaTh QyHKIIMOHATBEHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHUMBOJIHKY.
HccnenoBathb npuMepsl rpauKoB, OTPAKAIOIIUX PEAIbHBIC
npoiieccol U siieHus. IIpuBoAuTH MpUMeEPHI ITPOLIECCOB U
SIBJICHUM C 3aIaHHBIMH CBOWCTBaMH.
Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUIsl TOCTpOoeHUsl rpaduKoB QYHKIUNA U U3YyUEHHSI UX CBOMCTB
D yHKIUN. 9 Urenne u moctpoerre | HaxoauThb ¢ moMombio rpadpuka GyHKINA 3HAYCHUE OTHON
UucnoBsie GyHKIIUN rpaduKoB GHyHKIIUH. Y3 pAaCCMATPHUBAEMBIX BEJIMYUH 10 3HAYECHHIO JIPYTOM.
[Ipumepsl rpadukoB B HecnoxHbIX cnydasx BeIpaxkaTh Gopmyi0i 3aBUCUMOCTD
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byHKIIHIA, MEXIy BEIIMYNHAMMU.
OTPaXKAIOLIUX OnucpIBaTh XapakTep U3MEHEHHs OJJHOM BEJTNYNHBI
peanbHBIE IPOLIECCHI. B 3aBUCHUMOCTH OT U3MEHEHMUS APYIrOM.
OyHKIMY, Pacno3znaBaTth BUabl u3ydaembix GyHkuuid. [loka3siBaTh
OIMCBIBAIOIIIHE CXeMaTH4YeCKH I0J0KECHUE HA KOOPAUHATHOMN TUIOCKOCTH
NPSIMYFO ¥ 00paTHYO rpadukoB hyHKIMHA Buga: y = X5, Y =X,y =Vx,y = |x|.
HPOIOPIIMOHAJIbHBIC Hcnoab3oBath GyHKUMOHAJIBHO-TPaPUUIECKUE
3aBUCUMOCTH, UX NMPEACTABJICHUS [ PELICHUS U UCCIIEIOBAHUS YPABHEHUMN U
rpaduKH. CHCTEM YPaBHEHUM.
I'padux pyHxumn IIpuMensaTh nMdpoBbIe pecypebl LI IOCTPOCHUS
y =X rpaduKoB QyHKIIHIMA
OyHKIMU
y =x,y =X,
y=vx y=|x|;
rpaduueckoe peuieHue
YPaBHEHUU U CUCTEM
YPaBHEHH

[ToBTOpEeHuEe n 00001IeHNE IToBTOpEHUE Bri0upaTh, IPUMEHATH, OLEHMBATH CIIOCO0ObI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOJ1I0B KypcoB 7 u 8
KJ1accoB, 0000IIIeHNE

3HaHUM

YKCell, BBIYUCIEHUH, MPeoOpa3oBaHUM BhIPAXKEHUH, pEICHUS
YPaBHEHHM.

OcyuiecTB/IsITh CAMOKOHTPOJIb BBINOIHSAEMBIX JICUCTBUN U
CaMOTIPOBEPKY pe3yJIbTaTa BRIYUCICHHM, TPEoOpa30BaAHNUIT,
IIOCTPOCHUM.

Pemiate 3a1a4u U3 peajbHOM )KU3HU, IPUMEHATH
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MaTeMaTUYCCKHE 3HAHMS IS PEIICHUS 3a]1a4 U3 JIPYTUX
IIPEMETOB.

PemiaTh TEKCTOBBIE 3a/1a4H, CPDABHUBAThH, BLIOMPATH
CNoco0bl pelIeHUs 3aa49u

OBLIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

102
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9 KUIACC
HaumenoBanue paznena | KommuecTBo OcHoOBHOE OCHOBHBIE BH]IbI IEATEIbHOCTH 00YYarOINXCS
(Tembl) Kypca 4acoB coepKaHue
Urciia 1 BBIYHMCIICHUS. 9 PannonanbHbie uncna, | Pa3BuBaTh mpeacTaBJIeHUs O YKMCIIAaX: OT MHOXKECTBA

JlercTBUTEIIBHBIC YHCTIA

HMppaluOHAIbHBIC
YHCia, KOHSYHBIC U
OCCKOHEUHBIC
JECSITUYHBIE APOOH.
MHO0KeCcTBO
JIEUCTBUTEIILHBIX
YHCEIT;
JEeNUCTBUTEIIbHBIC
YyHcia Kak
OECKOHCYHBIC
JIECSITUIHBIC POOH.
B3auMHO ogHO3HaUHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JICUCTBUTEIIHLHBIX
YHCell 1 MHOKECTBOM
TOYEK KOOPAUHATHON
MIPSIMOM.

CpaBHeHue
JICUCTBUTEIIHHBIX YHCETI,
apudmernaeckue

HATypAJIbHBIX YHCEI O MHOYKECTBA IEUCTBUTEIbHBIX YHCEIL.
O3HAKOMHUTBCSH C BO3SMOXKXHOCTBIO MPEICTABICHUS
IEHCTBUTEIHHOIO YHCIa KaK OECKOHEUYHOU JECATUIHON
po0u, MPUMEHSITh JECATUYHbBIC TPUOTHKEHUS
palMOHAJIbHBIX U UPPALIMOHAIIBHBIX YUCEN.

HN300paxkaTh 1eiiCTBUTENbHBIC YUCIa TOYKAMU
KOOPJAMHATHOM IIPSAMOM.

3anuceiBaTh, CPABHUBATH M YIIOPA0YUBATH
JNECUCTBUTEIIBHBIE YUCIIA.

BbInoHATH, COUETast YCTHBIE U TUCbMEHHBIE IPUEMBI,
apudmMeTnyecKue IeMCTBUSA C PAMOHAIBHBIMU YHUCIIAMU;
HAXOJMThb 3HAYCHHUS CTENEHEN C LIEJIBIMU I10KA3aTeNsIMU U
KOPHEH; BBIYUCJIATH 3HAYCHUS YACIOBBIX BHIPAKECHUN.
IHonyunTh MpeacTaBjeHue O 3HAYMMOCTH
JNEUCTBUTEIIBHBIX YHCEII B MPAKTUYECKOU JIEATEIIbHOCTH
YEeJI0BEKa.

AHAJIU3MPOBATH M /1€J1aTh BBIBO/JbI O TOYHOCTH
npUOTMKEHUS IEUCTBUTENLHOIO YU CIIA TIPU PEIICHUN
3ajad.

OKpyIJasaTh JCUCTBUTEIIBHBIE YUCIIA, BHINOJIHATH
NPUKUIKY pe3yJbTaTa BIUYNCICHNN, OLEHKY 3HAaYECHUI
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NEeNCTBUSI

C JIeICTBUTEIbHBIMU
YHCJIAMH.
[Tpubnnxénnoe
3HAYCHHE BEJIUYMHEI,
TOYHOCThH
PUOTHKEHUS.
OkpyriaeHue ynces.
[Ipukuaka u oneHka
pe3yJIbTAaTOB
BBIUMCIICHUH

YHCJIOBBIX BBIPAKECHUM.
3HAKOMUTBHCS ¢ UCTOPHEN PA3BUTUSI MATEMATUKHU

YpaBHEHHS U1 HEPABEHCTBA.
YpaBHEHUSI C OJJHOU
IEPEMEHHON

14

JIunenHOe ypaBHEHUE.
Pemenne ypaBHeHuH,
CBOIALIMXCS

K JINHEHUHBIM.
KBangpaTHoe
ypaBHeHuE. Penienue
YpPaBHEHHU,
CBOASALIMXCS

K KBA/IPATHBIM.
buksanaparHsie
YpaBHEHUSI.

IIpumepsl peuienus
YpPaBHEHUH TPEThEU

Y YETBEPTOU CTEIIEHEU

OcBauBatb, 3alIOMMHATH ¥ IPUMEHATH IrPauyecKkue
METO/IbI IIPYU PEIIEHNH YPABHEHUM, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaTh 11€7bIe U IPOOHBIC YPaBHEHUS.

PemiaTh JiMHelHbIE M KBA/IPATHbIC YPABHECHUS,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE TPOOHO-
palrOHAaJIbHbBIE YPAaBHEHMUS.

IIpeanaratb BO3MOXKHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyKIaTh UX M pelIaTh TEKCTOBBIE 3a/1a4n
pPa3HbIMU CIIOCOOAMHU.

3HAKOMMTBLCH € HCTOPHEN Pa3BUTUS MATEMATUKHU
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pa3IoKeHUEM
Ha MHO>KHUTEIIH.
Pemenne npoOHo-
palUoOHAIbHBIX
YpPaBHEHUM.

Penienne TekCTOBBIX
3a/1a4 aire0pandeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrtembl ypaBHEHUI

14

YpaBHEeHUE C AByMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEVHBIX YPaBHEHUU
C ABYMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Apyroe — BTOpou
CTEIECHHU.
['paduueckas
MHTEPHpETALINS
CHUCTEMBI YPABHCHU U

C IBYyMsI IIEPEMEHHBIMU.
Pelienne TeKCTOBBIX

OcBauBaTh U NPUMEHATH TPUEMBI PELIEHUS! CUCTEMBI
JBYX JJMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
SBJISIETCS TUHEUHBIM.

Hcnoab3oBaTh PyHKIMOHAIBHO-TpaQUUECKUe
MIPEICTABICHUS JUIs pellieHUsI U UCCJIeI0BAHUA YPAaBHEHUI
U CUCTEM.

AHAJIM3MPOBATh TEKCTHI 32124, pelIaTh UX
anredpanyeckuM CrocoOoM: mepexoauTh OT CIIOBECHOM
bOopMyYIUPOBKYU YCIOBUS 3aJa4M K aireOpandeckon MoaeNu
IIyTEM COCTABJICHUS CUCTEMbI YPaBHEHUI; pemiaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPEeTHUPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS MATEMATUKHU
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3aJa4 areOpandecKuM
CIIOCO0OM

YpaBHEHHS U1 HEPABEHCTBA. 16 Yucnossle Yurare, 3alIUCHIBATH, IOHUMATh, HHTEPNPETUPOBAThH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BoinosHsaTh peoOpa3oBaHysl HEPABEHCTB, MCNOJIb30BATH
JIuneiHbie JU1sl Ipeo0pa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JTUHEHHbBIEC U KBaAPATHBIE HEPABEHCTBA.
C OZITHOY IIEPEMEHHOM Pemiate JIMHENHbBIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
Y UX PELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINUX
Cuctembl JIMHENHBIX KBaJI[paTHOE HEPABEHCTBO, U PENIATh UX; 00CYXKAATh
HEPABEHCTB C OJHOMU MOJIyYE€HHBIE PELICHMUS.
IIEPEMEHHOMN U UX N300paxkaTh penieHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB
peLIeHuE. Ha YHCJIOBOU MPSMOM, 3aMUCHIBATDH PEIIEHUE C TOMOIIBIO
KBagpaTtHbie CHUMBOIJIOB.
HEPABEHCTBA U UX PemiaTh KBa/ipaTHbIE HEPABEHCTBA, UCTIOJIB3YS
pelieHue. rpaduueckue npeacTaBICHUs.
['padnueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA ITPU PELICHUU
MHTEPHpETALINS Pa3IMYHBIX 3a]1a4, B TOM YUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMsI
MepEMEHHBIMU
DOyHKIUH 16 KBagparnunas Pacno3naBaTh BUIbI U3y9aeMbIX (YHKIINIA;

bynkus, e€ rpadgux u
cBoiictBa. [lapabona,
KOOPIMHATHI BEPITHHBI
napaboJibl, OCh

WLITICTPUPOBATH CXeMATHYECKH, 00bICHATH
pacmoyioKeHNE Ha KOOPWHATHOM MIOCKOCTHU TPadUKOB

¢byukumii Buga: y = kx,y = kx+ b,y = k_, y = X2,
X

64




denepanbHas padbouas mporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHbD)

CUMMETPHUH NapadoJIbl.
['paduxu GhyHKINIA:

y =Kkx,
y=kx + Db,
_k
y—_,
X
y = X,
y = X,
y = V%,
y = |x]|

y =x°, y =vx,y = | x| B 3aBHCHMOCTH OT 3Ha4YCHHUIA
K03()PUIIMECHTOB; ONMKMCHIBATh UX CBOWCTRBA.
Pacno3HaBaTh KBapaTHUHYO QYHKIIHIO 1O (hopMyIre.
IIpuBoaAMTH NPUMEPbI KBAJPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHOM KU3HU, (PU3UKHU, TEOMETPHH.

BoisiBasTH 1 0000111aTH 0COOEHHOCTH TpaduKa
KBapaTHYHOM GyHKIMK Y = ax’ + bx + .

CtpouTh M N300paxKaTh CXeMaTHYEeCKHU rpaduKu
KBaJIpaTUYHBIX QYHKITUHN, 3aJJaHHBIX (hOpMyIamMu BUAA
y=axi,y=ax’+qg,y=ax +p)sy=ax’+bx +c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIUAN TSI BIX TIOCTPOCHUS, B TOM YHUCJIE C TIOMOIIBIO

MG POBBIX PECYPCOB

Yuciosbie
IOCJIEAOBATEIILHOCTH

15

ITonsiTrEe yncIOBOM
MOCJIEI0BATEIILHOCTH.
3aanue
MOCJIEI0BATEILHOCTH
PEKYyppPEHTHOM
bopmyoii u
dbopmyIioi N-ro yieHa.
Apudmernyeckas u
reoOMeTpHUYeCcKast
MIPOrPECCHUHU.
@opmynbl N-TO YieHa
apupMeTHIecKoil u
r€OMETPUIECKON

OcBauBaTh H NPUMEHATH UHJICKCHBIC 0003HAYCHHUS,
CTPOMTH PeuYeBbie BHICKA3BIBAHMS C MCTIOIH30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCIIEI0BATEIBHOCTH.

AHaau3upoBaTh Gpopmyny N-ro yieHa
MOCJIETIOBATEIHFHOCTH WIIH PEKYPPEHTHYIO (hOpMYITy

U BBIYHCJISATH WICHBI MOCIEA0BATEIILHOCTEH, 38 JaHHBIX
TUMU HOpMyIaMHu.

YcraHaBiuBaTh 3aKOHOMEPHOCTH B TOCTPOCHUU

IMOCJICAOBATCIIbBHOCTH, C€CJIK BBIIIMCAHEI IICPBBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3HaBaTh apu(METHICCKYIO U TEOMETPHUECKYIO
IIPOrPECCUU MPHU PA3HBIX CIIOCOOAX 3adaHUS.
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MIPOTPECCUIA, CYMMBI
MEPBbIX N YJIEHOB.
N3o0paxeHre 4ieHOoB
apupMEeTHIECKON 1
reOMETPUIECKON
MPOrpecCui TOUKaMH
Ha KOOPAWNHATHON
IJIOCKOCTH.
JIuHenHbIN 1
AKCIIOHEHIINAIbHBIN
pocCT.

CnoHble POLEHTHI

PemaTsb 3a1auu ¢ ucnoib3oBaHueM Gopmyi N-ro yieHa
apuPpMETHIECKON U TEOMETPUIECKON MPOTPECCHIA, CYMMBI
NEPBBIX N YJIEHOB.

N300pakaTh 4ieHb TOCIEA0BATEIBHOCTH TOYKAMHU

Ha KOOPJAMHATHOM IJIIOCKOCTH.

PaccmaTpuBaTh IpUMepbI NPOLECCOB U SIBJICHUHU

U3 pEAIbHON KU3HH, HJUTFOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHUECKON MPOTrPECCUU, B TEOMETPUUYECKOMN
MIPOrpeCcCHr; H300pakaTb COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaduIecKH.

PemaTh 3a5a4u, CBSI3aHHBIE C YACIOBBIMU
MOCJIEIOBATENbHOCTSAMM, B TOM YHUCJIE 33141 U3 pealbHOU
’KU3HU C UCIIOJIb30BAHUEM LIU(POBBIX TEXHOIOT U
(3MeKTpOHHBIX Ta0IUL, rpa)UIECKOro KaabKyJasaTopa U T.11.).
PemaTsh 3a/1aun Ha CIIOXHBIE POLEHTHI, B TOM YHCIIE
3a/1ayy U3 peaibHON MPAKTUKH (C UCTIOIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMMTBLCH € UCTOPUEN Pa3BUTUS MATEMATUKHU

[ToBTOpEeHue, 00001ICHNE,
cucTeMaTHu3alus 3HAaHUM

18

Yucuaa u
BbIYHCJIEeHUS (3aIHCh,
CpaBHEHUE, JICMCTBUSA
C JICUCTBUTEIILHBIMU
YUCJIAMH, YUCIIOBas
npsiMasi; MPOLIEHTHI,
OTHOIIICHUS,
MIPOTOPIIUY;

OnepupoBaTh NOHATHSIMH: MHOXKECTBO, ITOJIMHOXKECTBO,
orepalyy HaJ MHOKXECTBAMHU; MCMOJIL30BaTh rpaduiIecKoe
IpeICTaBIEHNE MHOYKECTB JIJISI OMUCAHUS PEaTbHBIX
IIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX
y4€OHBIX MTPEAMETOB.

AKTYaJM3UPOBATH TEPMUHOJIOTUIO U OCHOBHbIE
NelCTBUSA, CBSI3aHHbIE ¢ YUCJIAMHU HATYPATLHOE YUCIIO,
MIPOCTOE ¥ COCTABHOE YHCIIA, IETUMOCTh HATYPaIbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLICHKA; pellIeHne
TEKCTOBBIX 3a7a4

YuCel, NPU3HAKK IETMMOCTH, LIETI0E€ YUCIIO, MOJIYJIb YHCIIA,
OOBIKHOBEHHAS U JIECSITUYHAsE IpOOU, CTAHAAPTHBINA BU]L
yuciia, apupMeTHIECKUi KBaIpaTHbIA KOPEHb.
BbInoJHATH JeiicTBUS, CDABHMUBATH M YIOPSAA0YHBATH

apu(MeTHIeCKUM YKCJIa, IPEACTABIIATH YMCIa HA KOOPAUHATHON ITPSIMOH,
crIoco0oMm) OKPYTJISATH YNCIIA; BHIMOJHATH NPUKUAKY U OLEHKY
pe3ynbTaTa BBIYUCICHUM.
PemiaTh TeKCTOBBIE 321a4M apUPMETHIECKUM CITOCOOOM.
Pemiate npakTH4yecKue 3aa4u, COAECPIKALIKE IIPOLEHTHI,
JIOJIA, YACTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMs — PACCTOSIHUE, LIEHA — KOJIWYECTBO — CTOUMOCTb,
00BEM paboOThl — BpeMsl — MPOU3BOJUTEIBLHOCTH TPY/IA.
Pa30upaTh peanbHble KU3HEHHbBIE CUTYALIUH,
(opmyIMpOBaTh UX Ha S3bIKE MATEMATHKH,
HAXOIMTh PELICHHE, IPUMEHSI MaTEMATUYECKUN anmnapar,
HHTEePIPETUPOBATH PE3YyJILTAT
Auredpanveckue OnepupoBath NOHATUSIMH: CTEIIEHb C LENBIM
BbIPaKeHU nokasaresneM, apuMeTuuecKuil KBaJipaTHbIM KOPEHb,
(mpeobpazoBanue MHOT'OUJIEH, anredpandeckas 1podb, TOKIECTBO.
anreOpandecKkux BbInoJHATE OCHOBHBIE 1€HICTBHS: BBIIIOIHATH PACUETHI
BBIPaKEHUH, no (hopMyIiam, MpeoOPa3oBLIBATH IIeNbIe, TPOOHO-
JIOITyCTUMBIE palOHAJIbHBIE BBIPAXKEHUS U BBIPAKEHUS C KOPHSAMU,
3HAYEHUS) peaIM30BBIBATh PA3JIOKEHUE MHOIOYJIEHA HA MHOXKHUTEIIH,

B TOM 4HUCJIC C HCIIOJIb30BAHUCM Q)OpMYJI Pa3HOCTH
KBaJIpaToOB U KBaJApaTra CyMMbI U Pa3HOCTHU; HAXOAUTH
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JOIYCTUMBIE 3HAYEHHS IEPEMEHHBIX JIs1 JPOOHO-
paLMOHAIBLHBIX BBIPAXKEHUM, KOPHEH.

MopeanpoBaTth ¢ IOMOIIBIO (POPMYIT peabHbIE MPOLIECCHI
U SBJICHUS

DyHKUUHA
(moctpoenue,
CBOMCTBA U3y4YECHHBIX
dynxumi;
rpaduueckoe pelieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUAMHU: QYHKIUSA, TpaduK QyHKUINH,
HYJIU (PYHKIINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHusl, yObIBaHHS, HANOOJbLIEE U
HauMeEHblIee 3HaYeHus1 PYHKIIMH.

AHAJIN3HUPOBATH, CPABHUBATH, 00CYK/1aTh CBOICTBA
(GYHKIUN, CTPOUTH UX TPAPUKH.

OnepupoBaTh NOHATHSIMH: IIPSMasi PONOPLUUOHAIBHOCTD,
oOpaTHasi NpONOPLUHUOHATBHOCTb, TUHEHHAs QYHKIIUSA,
KBaJpatuyHas GyHKIMsA, napadona, runepoona.
HUcnoan3oBath rpaduku 17151 ONPEAECTICHHS CBOWCTB,
MIPOLIECCOB M 3aBUCHUMOCTEH, JJI PELICHHS 3a1a4 U3 IPYTUX
y4€OHBIX IIPEIMETOB U PEAJIbHON KU3HU; MOAETHPOBATH

C MOMOLIbIO I'pa(hMKOB peaabHble IPOLECCHI U SIBICHUS.
Bripaxars ¢gopMy1aMu 3aBUCUMOCTH MEXIy BEIMYNHAMHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJTEPAJIBHASA PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B /-9 KITACCAX

IHHOACHUTEJIBHASA 3AIITMCKA

I'eomeTpus Kak OAWMH M3 OCHOBHBIX PAa3ZENIOB WIKOJIBHOW MaTEMaTHKH, UMEHOUIUN
CBOEH 11ebI0 00ECIeYUTh M3yUYE€HUE CBOMCTB U pa3MepoB (UTyp, X OTHOIICHUH WU
B3aMMHOE€ PAacCIIOJIOKEHHE, OIMUPAETCS Ha JIOTMYECKYIO, J0Ka3aTEIbHYI JIMHHUIO.
[leHHOCTP W3Yy4Y€HHMsS TE€OMETPUU HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs
3aKII0YaeTcsi B TOM, YTO OOYYalOIUWACS YYUTCS TMPOBOJUTH JIOKA3aTEIbHBIC
paccy X AeHusi, CTPOUTh JIOTHUYECKHE YMO3AKIIOUEHUS, JOKa3blBaTb HCTUHHBIE
YTBEPKIAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKACHUS
«OT TPOTHBHOTO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB, (HOpMyIHUpOBaTH OOpaTHBIE
YTBEPKICHUS.

BTopoii 1IEHHOCTBIO M3Y4YEHUS TEOMETPUM SBIAETCS HCMHOJIb30BAaHHE €€ Kak
MHCTPYMEHTAa MpU PEIIEHUM KaK MaTeMaTH4YeCKHX, TaK M MPaKTUYECKUX 3ajady,
BCTPEYAIONINXCS B peabHOU Ku3HH. OOydaromuics TOKEH HAyYUThCS OIPENCTIUTh
r€OMETPUIECKYI0 (DUTYpy, OMHUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAWTU
TUIOIAAh 3€MEIBHOTO y4YacTKa, PacCUUTaTh HEOOXOIMMYIO JIMHY OINTOBOJIOKOHHOTO
kabenst winu Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWJISL. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMUTENIbHAS JIMHUS B HW3ydeHUU reoMerpuu. [lpu pelienun 3agad
MIPAKTUYECKOI0 XapakTepa OOYy4YarolIUWCA YYHUTCS CTPOUTH MAaTEMaTUUYECKHUE MOJEIU
peabHBIX KU3HEHHBIX CUTYyallui, TPOBOJIUTH BBIYUCICHUS U OLICHUBATH aJICKBATHOCTD
IIOJIy4YEHHOT'O PE3yJIbTaTa.

KpaitHe BaxxHO mOAYEPKUBATH CBSI3M TEOMETPUU C JPYTUMHU  Y4EOHBIMU
MpeIMEeTaMHi, MOTHUBHPOBATh HCIIOIb30BAaTh ONPENEICHUS F€OMETPUUYECKUX (UTyp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHUI B (PU3NKE U TEXHUKE.
OTu CBs3UM HauOosiee SIPKO BHAHBI B Temax «BekTtopbl», «TpuUroHOMeTpudecKue
COOTHOILLIEHU», «Metoa koopauHat» U «Teopema IIudaropar.

VYueOnpiii kypc «l'eomerpus» BKIIOYAET CIEAYIONINE OCHOBHBIC pa3Jeibl
cozepkanud: «I'eomerpuueckue (PUrypsl U X CBOMCTBaY, «3MepeHne reOMeTpUIECKUX
BEIIMUMHY», «J[eKapTOBBI KOOpJIMHATHI Ha IUIOCKOCTH», «BekTopsl», «/IBHkKeHUs
1ockocTny, «IIpeodbpa3oBanus MoA0OUS».

OO0miee 4yucinO YacoB, PEKOMEHJOBAHHBIX JUJII M3Yy4E€HHs Y4eOHOro Kypca
«["eomerpusi», — 204 yaca: B 7 kiacce — 68 dacoB (2 yaca B HefeNl0), B 8 Kiacce —
68 uacoB (2 yaca B Hezmenmto), B 9 kiacce — 68 yacoB (2 yaca B HEZEIO).
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COAEPKAHUE OBYUEHUSA
7 KIIACC

Hauanenble nonstus reomerpun. Touka, mpsimMas, OTpE30K, Jyd. YToa. Buasl yrios.
BeprukanbHble M CMeXHbIE yribl. buccektpuca yria. JlomaHas, MHOIOYI'OJBHUK.
[TapajienbHOCTD U NIEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunblie (urypbl. OCHOBHBIE CBOWCTBAa OCeBOM cummeTpuu. IIpumepsl
CUMMETPHH B OKPYKAKOLIEM MUDE.

OCHOBHBIE TOCTPOECHUS C MOMOILBIO TUPKYJISA U JIMHEHKHU. TpeyroiasHuk. Beicora,
Me/lMaHa, OMCcCeKTpuca, X CBOWCTBA.

PaBHOOEpeHHBII 1 paBHOCTOPOHHUH TPEyroibHUKH. HepaBeHCTBO TpeyTroiabHHKA.

CBolicTBa M TpPHU3HAKK PaBHOOEAPEHHOro TpeyrojabHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U TpHU3HAKH NapaJIeNbHBIX MNpsAMbIX. CymMMa yIJOB TpEYroJIbHHKA.
Buemrnue yrisl TpeyroiabHHKa.

IIpssMoyronbHblli  TpeyroiapHuUK.  CBOWCTBO  MEQUaHbl  IPSIMOYTOJIBHOTIO
TPEYroJIbHUKA, NMPOBEAEHHOW K TUNOTeHy3e. lIpu3Haku paBeHCTBAa NIPSMOYIOJBHBIX
TPEyroiabHUKOB. [IpAMOYTONIbHBIN TPEYTOJBHUK € YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHO#, TeopeMa 0 OOJIbIIIeM yTJie U OOJbIIel CTOpOHE TpeyroibHuKa. [leprnenaukysp
Y HAaKJIOHHAs.

I'eomerpuueckoe MecTo TodeK. buccekTpuca yria U CepeuHHbINA NEPIEHIUKYIISP
K OTpE3Ky KaKk T€OMETPUUYECKUE MECTA TOUYEK.

OKpyYXHOCTh M KpPYI, XOpJla U JUaMETP, UX CBOMCTBA. B3anMHOE pacmoyioxkeHue
OKpYXHOCTH M mnpsMmol. KacarenpHas M ceKkymas K OKpPYXHOCTH. OKpYXHOCTb,
BIIMCaHHAas B yroJl. BnmcanHas u onucaHHas OKpy>KHOCTH TPEYIrOJIbHUKA.

8 KJIACC

Yerbipéxyronpauku. [lapamiemorpamm, €ro npu3Haku U CBOWCTBA. YacTHbIE
CIly4au napajijiesiorpaMMoB (ITPSIMOYTOJIHUK, POMO, KBaJIpaT), X MPU3HAKU U CBOMCTBA.
Tpanenus, paBHoOOKas Tparnenus, e€ CBOcTBa U npu3Haky. [IpsmoyronbHas Tpanenus.

Meron ynBoenusa menuansl. L{entpanbras cummerpust. Teopema @aneca u teopema
0 MPONOPLMOHAIBHBIX OTPE3KAX.

CpenHue nuHUK TPEyTOJbHUKA U Tpaneuuu. LeHTp Macc TpeyronbHuKa.

[TonoOue TpeyroabHUKOB, Kodduuuent mnoxodbus. [IpusHaku nomoOus
TpeyroiabHUKoB. [IpuMeHeHue mogo0ust mpu perieHny MPaKTUYECKUX 3aa4.

CaoiictBa 1iomanel reomerpudeckux Guryp. DopMynbl IS TUTOMIAAH
TpEyrojabHUKa, NapaienorpamMma, pomdba u Tpaneuud. OTHOILIEHWE IUIOLIAeH
MoTI00HBIX GUTYP.

Briuncnenue mimomanei TpPEeyroJibHUKOB M MHOTOYTOJBHMKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenme Teopemsr I[ludaropa mnpu pemeHHN
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYIOJIbHOTO TPEYTroJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuyeckre (YHKIHUU YIIIOB
B 30°, 45° u 60°.

Brnucannble W 1IEHTpajdbHBIC YIJIBI, YrOJI MEXIY KacaTelbHOM W XOPJOU. YTIIbI
MEX]1y XOpJaMH U CEKYILIMMU. BIincaHHbIe M ONTUCaHHBIC YEThIPEXYTOJIbHUKH. B3auMHoe
pacnojio)keHre JIByX OKpyxkHocTed. Kacanue okpyxkHocteil. OOmive kacarelnbHbIE K
JIBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. DOPMYIIBI IPUBEAECHUSI.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB M Te€OpeMa CUHYCOB. Perienue
MPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [lono6ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpOU3BEACHUU OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEIECHUH OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJpaTe KacaTelbHOM.

BekTop, nnuHa (MOAY/b) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, MPOTHUBOIOI0KHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLluU
HaJ BekTopaMu. Pa3nokeHue BeEKTOpa 1O JABYM HEKOJUIMHEAPHBIM BEKTOPAaM.
KoopanHatel  Bektopa. CKalsipHOE  NPOU3BENEHHE  BEKTOPOB,  IIPUMEHEHHUE
JUISl HAXOXKJICHHS IIMH U YTJIOB.

JlekapToBBbl KOOpPJIMHATHI Ha IUJIOCKOCTH. YPaBHEHUS TMPSMOH M OKPYKHOCTHU
B KOOpJMHATaX, IMEPECEUYCHHE OKPYKHOCTEH M MpsMbIX. MeTon KOOpIHMHAT U €ro
IpUMEHEHHE.

[IpaBunbHBIE MHOIOYTOJIBHUKU. JIJIMHA OKPY)KHOCTH. ['pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHUE JUIMH AYT OKpykHOCTel. Ilnomane kpyra, cekropa, CEermMeHra.

JIBWOKeHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpuUu Quryp (31eMeHTapHbIe
npeactasnenust). [lapamnensueiii nepenoc. [ToBopor.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pE3yAbTATHl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHwus B 7 KJacce:

Pacnio3naBaTh u3ydeHHBIE T€OMETPHUYECKHE (DUTYPBI, ONPENENsATh UX B3aUMHOE
pacmoyioKeHue, M300pakaTh TeOMETpUYecKue (UTyphl, BBIMOJIHATH  UYEPTEKHU
[0 yCJIOBUIO 3aj1auu. M3mepsiTh JIMHEHHbIE W YIJIOBblE BEJIMYMHBL. Peliath 3amaumn
Ha BBIYUCJIEHUE JUIMH OTPE3KOB U BEJUYUH YTJIOB.

Henatb rpyOyro OIIEHKY JUHEHWHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B peajbHOM
KU3HU, Pa3MEpOB TMPUPOJHBIX O0O0BEKTOB. PasznmuuaTh pasmepbl 3THUX OOBEKTOB
IO MOPSJIKY BEJIMUUHBI.
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CTpouThb 4epTeXU K TEOMETPUUECKUM 3a/]a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BaTh MPU3HAKU U
CBOMCTBAa pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOINTE JOTMYECKUE PACCYXKICHUS C MCIIOIB30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHHUKOB,
CBOWCTBOM MEJIMAHBI, NMPOBEAEHHOW K THUIIOTEHY3€ NPSMOYIOJIBHOIO TPEYroOJIbHUKA,
B PELLICHUU F'€OMETPUYECKUX 3a]1a4.

OnpenensaTe NapajuIeNbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yer
¢ HUMH cekymasa. OnpenensTe MapaIeIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOM MPSMOM 10 TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha kiieT4aToi Oymare.

[IpoBOIUTH BHIYMCIICHHUS] W HAXOJIUTh YHUCIIOBBIE M OYKBEHHbIC 3HAYEHUS YTJIOB

B F'€OMETPUYECKUX 3a/1a4aX C HUCMHOJIb30BAHUEM CYMMbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPU TIEPECEUECHUU JBYX
napasieabHbIX NPSIMBIX CEKyIIEH. PelaTs npakTuiueckue 3a/1aud Ha HaXO0XKJI€HUE YTIIIOB.

Brnagerp mNOHATMEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONPENENsTh
OUCCEKTPHUCY yTJIa U CePEANHHBIN MEePIIEHIUKYIISP K OTPE3KY KaK FTeOMETPUUYECKUE MECTa
TOYEK.

@opMyIUPOBATh OMNPEICICHUS OKPYKHOCTM M Kpyra, XOpAbl M JHaMeTpa
OKPYKHOCTH, MOJIb30BATHCSI MX CBOMCTBAMHU. YMETh MPUMEHATH ITH CBOWCTBA
MIpY PELICHUU 3a]a4.

Biianers noHsTHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOJIUTh
e€¢ ueHtp. [lonb3oBaTbea (hakTamMu O TOM, YTO OMCCEKTPHUCHI YIIOB TPEYrOJIbHUKA
[IEPECEKAOTCS B OTHOM TOYKE, U O TOM, YTO CEPEIMHHBIE EPIICHIUKYIISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

Brnagerp mnoHATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJIb30BaTbCS TEOPEMOM
O MEPIIEHIUKYJISIPHOCTH KacaTeIbHOW U paanyca, IPOBEAEHHOIO K TOUKE KaCaHMUS.

[Tonp30BaThCAd MPOCTEUIIMMHU TE€OMETPUUECKUMHU HEPABEHCTBAMH, MOHUMATh HX
NPaKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOECHUS C IMOMOIIBIO LHUPKYIS HU
JIMHENKHU.

[IpeameTHBIC pe3yabTaThl OCBOCHHS TMPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kJacce:

PacniosHaBaTh OCHOBHBIE BH/bI YETBIPEXYTOJBHUKOB, UX JJIEMEHTBI, IIOJIb30BATHCS
UX CBOMCTBAMHU IPH PELICHUU T€OMETPUYECKUX 3aad.

[IpuMeHATh CBOMCTBA TOUKM MEpPECEUYEeHUsT MEAMAH TPEyroibHHKA (LIEHTpa Mace)
B PEIICHUN 3a/a4.

Braners monsiTHEM CpeaHEN JWMHHAM TPEYTOJIBHUKA W TPAINClMH, IMPUMEHATh UX
CBOWCTBA IIPU PELICHUU IeoMeTpruuecKkux 3anad. Ilonp3oBarbcsa Teopemont daneca
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U TEOPEMOM O MPONOPLHUOHAIBHBIX OTpPE3KaxX, MNPUMEHATh MX A PELIEHUs
MPAKTUYECKUX 3a]1a4.

[IpuMeHsATh NpU3HAKU MNOAO0OHSI TPEYrOJbHHUKOB B PEUIEHUM TIE€OMETPHUYECKHX
3a/ady.

[Tons3oBatbess Teopemoit Iludaropa gis  penieHus TEOMETPUUECKUX U
npakTudeckux 3anady. CTpouTh MaTEMaTHYECKYI0 MOJIENb B MPaKTUYECKUX 3ajadax,
CaMOCTOSITEIILHO JIeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Braners NOHATHAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria NpsMOYTOJIbHOTO
TpeyrojibHUKa. [10630BaTHCS ATUMH MOHATUAMH JIJIS1 PEIICHUS TPAKTUYECKUX 3a/1a4.

Beraucisate  (pa3nudHBIMEA - CIIOCOOAMH) TUIONMIAAb TPEYTOJbHUKA W TUIONIAIN
MHOTOYTOJIbHBIX (pUryp (MOJB3yACh, /i€ HEOOXOIMMO, KaJIbKyIATOpoM). [IpuMeHsTH
MOJIyYEHHbIC YMEHHUS B IPAKTUUECKUX 3a/1a4aXx.

Bnaners MOHATHUSMM BIHUCAHHOTO M LEHTPAJIBLHOIO YIJIa, UCMHOJIb30BAaTh TEOPEMBI
O BIIMCAHHBIX yIJIax, yriax MEXIy XOpJaMHU (CEKYIIUMU) U YIiie MEXAY KacaTeJIbHOU U
XOp/AOH MPH PEIlIeHUH T€OMETPUYECKUX 3a/1a4.

Branerp TmOHSATHEM OINKWCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHITh CBOICTBA
OMHMCAHHOT'0 YETHIPEXYTOJIbHUKA MPU PELICHUH 3a]1a4.

[IpuMeHsATh MoTy4eHHbIE 3HAaHUS HA PAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIN
JUIsE  3a7a4  peajbHOM JKU3HM UM MPOBOAUTH COOTBETCTBYIOIIHME BBIUMCICHUS
C TMPUMEHEHUWEM TOoJ00HsI W TPUTOHOMETpPUHU (IMOJIB3YSCh, TA€ HEO0OXOAUMO,
KaJIbKYJATOPOM).

[IpeameTHbIe pE3yabTATHl OCBOEHHUS TNPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOydenus B 9 kJacce:

3HAaTh TPUTOHOMETPHUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAHMTH C UX MOMOIIBIO
pa3IuYHbIE 3JIEMEHTHl MNPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEUIEHUE NPSIMOYIOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (C TOMONIIBIO  KaJbKyJIATOpa) [JIMHBI U YIJIbI
11 HeTaOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThcs (opmynaMu TPUBEIECHUS U OCHOBHBIM TPUT'OHOMETPUYECKUM
TOXKJECTBOM JUISl HAaxXOXJCHHWS COOTHOLIEHWH MEXIy TPUIOHOMETPUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJIEHUS Pa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYrOJIbHUKOBY), MPUMEHATh UX MPU PEIICHUH
reOMETPUYECKUX 3a/1ay.

Bnagers moHsATHSMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX Quryp. [lonb3oBaTbes cBoMcTBaMU MOAOOMUS MPOU3BOJIBHBIX (UTYP, YMETh
BBIUUCIISTH AJIMHBI M HAXOAUTD YIIIbl Y TOJOOHBIX Quryp. [IpumeHsITh CBOICTBA MOg00Us
B IPaKTUYECKHUX 3aJadaXx. YMETb NPUBOAUTH MpPUMEPHl MOJOOHBIX  QuUryp
B OKPY’KalOIllEM MHpE.

ITonp30BaTbcss TEOpeMaMH O TMPOM3BEACHMM OTPE3KOB XOpA, O IPOU3BEIEHUHU
OTPE3KOB CEKYIIHX, O KBAJpaTe KacaTeIbHOM.
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[Tonp30BaTHCS BEKTOpAMHU, MMOHUMATh WX TEOMETPUUECKUN M (U3HUECKHUA CMBICT,
NPUMEHATh HMX B pEUIEHUU TeOMETpUYeCKHX U Qu3nyeckux 3agad. [IpumeHsTH
CKQJISIPHOE ITPOU3BEICHUE BEKTOPOB JIJI1 HAXOXKICHUS IJIUH U YTJIOB.

[Tonp30BaThCsd METOIOM KOOpPJAMHAT HA TUIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a]1a4.

Bnaners noHATHAMU NPaBUILHOTO MHOTOYTOJIbHUKA, ITTMHBI OKPYXHOCTH, JAJIMHBI
YT OKPYHOCTH W PAJUAHHOW MEPHI yIJia, YMETh BBIUMCIATH IUIOMIAAb KPyra U €ro
yactel. [I[puMeHsTh MonydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4aX.

Haxonute ocu (Wv EHTPBI) CAMMETPHH (DUTYP, TPUMEHSITh IBIXKCHUS TTIOCKOCTH
B ITPOCTEUIIMNX CIyYasiX.

[IpuMeHATH MOTy4YEHHbBIEC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUUYECKUE MOJIEITHN
UL 33Jlad = pEAIbHOM JKM3HM M MNPOBOAUTH COOTBETCTBYIOIIME BBIYHCIICHUS
C TpUMEHEHUEM TMOoA00Us ¥ TPUTOHOMETPUYECKUX (DyHKIUH (MONIB3ysCh, TIE
HEO0OXO0JIUMO, KaTbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue pazaena |KommuecTBo OcHoOBHOE OCHOBHBIE BUIBI IEATEILHOCTH 00YUYaIOIIUXCS

(Tembl) Kypca 4acoB COZIEp)KaHuE
[IpocTrerimme 14 [Ipocrenimme DopMyJIMPOBATH OCHOBHBIC MIOHATUSA U OIIPEIICIICHUS.
reoMeTpuiecKre GUrypsl U r€OMETPUYECKUE Pacno3naBaTh U3y4eHHbIE T€OMETPUIECKUE QUTYPHI,
uX CBOMCTBa. M3mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOI0KEHNUE, BHINOJHATH
FEOMETPUYECKUX BETUYUH MHOrOyrOJIbHUK, YepTEXK MO YCIOBUIO 33/1aUH.
JIOMaHasl. IIpoBoauTH NpOCTEHIINE MIOCTPOCHUS C IOMOLIBIO IUPKYJIIS

CmexHble U
BEPTUKAJIbHBIE YTJIbI.
Pabota

C MPOCTEUITUMH
YepTeKaMHu.
N3mepenune TMHenHbIX
U YTJIOBBIX BEJIMYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKH.

N3MepATH TMHEHHBIC U YTIIOBBIC BETMYUHBI TEOMETPUIECKUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha I1a3» pa3Mepbl peajJbHbIX 00bEKTOB,
NPOBOIUTH TPYOYIO OIEHKY UX Pa3MepOB.

Pematp 3a1aun Ha BEIYHMCIICHUE JUTMH OTPE3KOB U BEIHMYUH
YTJIOB.

Pematp 3a1auu Ha B3aMMHOE PacoIOKEHUE
reoMeTpudecKux uryp.

IIpoBoauTh K1accU(PUKAIIIO YTTIOB, BBIYHCIATH
JMHEWHBIE U YTJIOBbIE BEIUYMHBI, IPOBOIUTH
HE0OXOAMMBbIE 10Ka3aTeIbHbIE PACCYKICHUSI.
3HAKOMMTBHCH C HCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyroabHuKU

22

IToHsATHE O paBHBIX
TpEyroJIbHUKax U

Pacno3naBaTh nmapbl paBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IMPU3HAKOB).
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IIEPBUYHBIEC
MPEICTaBIICHUS

O PaBHBIX pUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJbHUKOB.
IIpu3Haku paBeHCTBA
PSIMOYTOJIbHBIX
TPEYrOJbHUKOB.
CBoOlCTBO MeUaHbI
PSIMOYTOJIbHOTO
TPEYrOJIbHUKA,
IIPOBEIEHHON

K TUIIOTEHY3E.
PaBHOoOepeHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipn3Haku 1 cCBOMCTBA
paBHOOEIPEHHOT O
TpPEYroJibHUKA.
Hepagencrna

B T€OMETPHH.
IIpssMOyTONIBHBIN
TPEYTOJIBHUK C YTIIOM

B 30°

BeiBoauTE cinencTBus (PaBEeHCTB COOTBETCTBYIOILIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTr OJIbHUKOB.
®opMyMPOBAThH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHET O TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeAUaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHINKYIISIPaA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.

®opMyMpPOBaTh CBOWCTBA U PU3HAKH PAaBHOOEIPEHHOT O
TPEYroJIbHUKA.

CTpouTs yepTexu, pemarsb 3aa4M C IIOMOILIBIO
HAXOXKJEHUSI PABHBIX TPEYT'OJbHUKOB.

IIpuMeHATH NPU3HAKKU PABEHCTBA MIPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3a7a4aXx.

Hcnoab3oBaTh 1U(POBBIE pECYPCHI AJIS1 HCCIEA0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUN
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[TapasuienbHbIE IPSMBIE, 14 [TapaiutenbHbie DopMyJIMPOBATH MOHATHE MMAPAUICIIBHBIX MPSIMBIX,
CyMMa yTJIOB TPEYT OJIbHUKA IIPSIMBIE, UX CBOWCTBA. | HAXOAWTh MPAKTUYECKUE IPUMEPHI.
Haxkpecr nexamue, N3yuaTh cBOliCcTBa YIJIOB, 00PAa30BAHHBIX MPHU MTEPECCUCHUH
COOTBETCTBEHHBIE U napajuieNIbHbIX IpsAMbIX cekymieil. [IpoBoauts
OJHOCTOPOHHUE YIVIBI, | JA0KA3aTeJbCTBA NAPAJUICIbHOCTHU ABYX MPSIMBIX C IIOMOILBIO
o0pa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MIPU NEPECEUECHUN ITUX MPSMBIX
IIPUA NIEPECECYECHUU TPEThEN MPSAMOM.
napajuiesIbHbIX BopIuucasiTh CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYLIEH ). HaxoauTs 4nciioBbie U OyKBEHHbIE 3HAYEHUS YTJIOB
[Ipu3Hak B TEOMETPUUYECKHUX 3a]1a4ax C UCIIOIb30BaHUEM TEOPEM
NapajuIeIbHOCTH 0 CYMME YIJIOB TPE€YT'OJIbHUKA U MHOT'OYT'OJIbHUKA.
MPSIMBIX Yepe3 3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHS F'€OMETPHUU
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOU
IPSAIMOM 10 BTOPOU
MIPSIMOM.
Cymma yrios
TPEyrOJIbHHUKA.
Bremnue yribl
TpEyroJabHUKA
OKpYXHOCTb U KPYT. 14 OKpyX HOCTh, XopZila 1 | DopMyJTHPOBATH ONpeeIeHNsI: OKPY>KHOCTH, XOP/IbI,
['eomerpuueckue JIMaMETP UX CBOMCTBA. | AWaMeTpa U KacaTellbHOM K OKpykHOCTU. M3y4yaTh nx
[IOCTPOCHUS KacarenbHnas CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
K OKPYHOCTH. HccaenoBath, B TOM YUCIIE HCIOJb3YH HM(POBbIE
OKpy>KHOCTB, pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YTOJ; UEHTP

BIIMCaHHAs B YIOJI.

OKPYHOCTH, BIMICAHHOMW B yT0JI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
IIPUMEHEHUE

B 3aJja4ax.
buccekrpuca u
CEpPEINHHBIN
MIEPIICHIUKYIISAP
KaK TEOMETPUUYECKUE
MecCTa TOYEK.
OKpyX HOCTB,
OMMCaHHAask OKOJIO
TPEYroJIbHUKA.
OKpYXHOCTBb,
BIMCAHHAS

B TPEYTOJIbHUK.
IIpocreimue
3a1a4u

Ha IIOCTPOECHHUE

KacaTeJIbHbIX.
HUcnoab3zoBatb meTtoa I'MT s nokazarenscTBa T€OpeM

0 MepeceYeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEAMHHBIX MEPIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupro ['MT.

OBJjageBaTh NOHATUAMHM BINCAHHOU U OITMCAHHOU
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPYXHOCTEM.

PemiaTe OCHOBHBIC 32/1a4M HA MOCTPOEHHE: YIJia, PABHOTO
JAHHOMY; CEPEIMHHOIO MEPIIEHANKYJISPA JTaHHOTI'O OTPE3Ka;
MIPSAMOM, IPOXOIALLEH YEPE3 TaHHYIO TOUKY U
MEPIEHANKYIAPHON TaHHOM MPSMOM; OMCCEKTPUCHI TAaHHOTO
yIJia; TpEyroJbHUKOB

I10 Pa3JIUYHBIM JIEMEHTAM.

3HAKOMUTBHCS ¢ UCTOPUEN Pa3BUTHUS FT€OMETPUU

[ToBTOpEeHME, 0000IICHNE 4 [ToBTOpeHue n Pemiathb 3aga4u Ha MOBTOPEHHE, WILTIOCTPUPYIOIINE CBS3H
3SHAHWI 0000I1IeHNe OCHOBHBIX | MEXIY pa3InIHBIMHM YacTSIMH Kypca
TIOHSATUH U METO/IOB
Kypca 7 Kjacca
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KIIACC
HaumenoBanue paznena | Konuuectso OcHoBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YYaIOIUXCS
(Tembl) Kypca 4acoB cozep)KaHue

HeThIpEXYTrOIbHUKA 12 [Tapannenorpamm, ero | M300paxkaTth M HAXOAMTH HA YEPTEKAX
IIPU3HAKYA U CBOMCTBA. | YETHIPEXYTOJIBHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHeie ciiyyan D®opMyTHPOBATH ONPEAEICHUS: TapaJLIEIOrpaMma,
[apajuIesIorpaMMoB psIMOYTOJIbHUKA, poMOa, KBajparta, Tpareiu, paBHOOOKOH
(IpsAMOYT OJIbHUK, Tpaneuuu, IpsIMOYTOJIbHOM TpaIeluu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIO0/1b30BaTh IPH PELLICHUHU 32124
IIPU3HAKU Y CBOMCTBA. | IMPU3HAKU U CBOMCTBA: ApAJLIEIIOrPaMMa,
Tpanenus. psIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas 1 Tpaneuuu, NpsiMOyTroJIbHOM Tparenuu.
OpsIMOYTOJIbHAs IIpuMeHSATH METOA YABOEHHUS MEINAHBI TPEYT OJIbHUKA.
TpaIeunH. Hcnoab3oBaTh UPPOBBIE PECYPCHI TSI UCCIIETOBAHUS
Meton yaBoeHUs CBOMCTB M3y4aeMbIX Quryp.
M€ aHBbI. 3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTUS T€OMETPUN
LlenTpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema daneca n IIpoBoaUTH MOCTPOEHUS C ITOMOIIBIO IUPKYJIS U IMHEUKN

0 MPOMOPIIMOHAIBHBIX
OTpe3Kax, MogoOHbIE
TPEYrOJbHUKHU

Teopema

O TIPOTOPIIHUOHATBHBIX
OTpEe3KaXx.

Cpenssiga nTuHUs
TPEYroJIbHUKA.

C UCII0JIb30BaHUE TeopeMbl Daieca U TEOPEMBI

O POMNOPIMOHAIBHBIX OTPE3KaX, CTPOUTh YETBEPTHIM
IIPONOPLIHOHAIIBHBIA OTPE30K.

IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO MEANAHBI
TPEYroJIbHUKA IIEPECEKAOTCS B OJJTHOM TOUKE, U HAXOAUTh
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Tpaneuwus, e€ cpennss
JIUHUSL.
IIponopuroHanbHbIE
OTPE3KH.

LlenTp macc

B TPEYTOJIbHUKE.
[TonoOHbIe
TpEeYroabHUKu. Tpu
MpU3HaKa Moa00us
TPEYTroJIbHUKOB.
[Ipumenenue
10100Ms

MIPU PEIICHUN
MPAKTUYECKUX 3a]a4

CBsI3b C IICHTPOM MaccC, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEJIMaHbl JEIATCS TOYKON UX TIepeCeUCHUSI.

HaxoauTs mo100HbIC TPEYTOTLHUKHN Ha TOTOBBIX YEPTEkKaAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB IOT00HS.
PemaTh 3a1a4u Ha 110I00HBIC TPEYTOJILHUKH C IIOMOIIBIO
CaMOCTOSITEITLHOTO TIOCTPOSHUS YEPTEKEH U HAXOKICHUS
MOTOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTh 10KA3ATENbCTBA C UCIIOIH30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3bIBaTh TPH ITPU3HAKA ITO00HUS TPEYTOJLHUKOB.
I[IpuMeHATH TTOTYYCHHBIC 3HAHUS TIPH PEIICHUH
TCOMETPUUECKUX M MIPAKTUYECKUX 3aj1ay.

3HAKOMHUTBHCS C HCTOPHEN Pa3BUTHS TE€OMETPHH

[ Lnomans. Haxoxnenue
TJIOIIAJIEN TPEYTOJIbHUKOB
U MHOTOYT'OJIbHBIX (DHUTYD.
[Lmomaau mogo0HbIX GUTyp

14

CBoiicTBa 1u1omaaen
reOMETPUYECKHUX
uryp.

DopMmyiisl

JUIS TUTOIIAT!
TPEYrOJbHUKA,
napajuiesiorpamma,
Tpamneuu.
Breruuciaenue
IUTOMIAJIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMH MPEACTABJIEHHAMH 00 00IICH
TEOPHH IIIOMATH (MEphI), (hOPMYJTUPOBATH CBOMCTBA
TUTOIIA/IH, BBISICHSTH UX HATJISITHBINA CMBICIL.

BeiBoauTh popmyIibl III0AM TapauIeIorpaMMma,
TpEYrojibHUKA, TPANeUnuu U3 GOPMYJIbI TUIOIIAIH
MpSIMOYTOJIbHUKA (KBaAparta).

BoiBoaUTH (OPMYIIBI TUTOIIAAH BBITYKIIOTO
YeTHIPEXYTOIbHUKA Yepe3 JUArOHAIHN U YTOJ MEXK/TY HUMH.
HaxoauTs miomaan guryp, n300pakEHHBIX HA KJIETYATON
Oymare, MCIOJIb30BATh pa30neHre PUTyphl HA YaCTH U
JIOCTpavBaHHUE.
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[Tmomamu guryp

Ha KJIETYaTou Oymare.
ITnomanu mogo0HbBIX
uryp.

3agauu

C MIPaKTUYECKUM
COIEPIKAHUEM.
Pemenue 3agau

C IOMOIIIBIO METO/a
BCIIOMOTaTEIbHOU
IUIOIIA U

Pa36upaThs npuMepsbl UCTIOIB30BaHUS BCIIOMOTaTEIbHON
TUTOLIA/M JIJISl PEIlIeHUs T€OMETPUYECKHX 3a/1ay.
Haxoauts muiomnaay mogo0HbIX Guryp.

BoIuuncjasTh miomanayd pa3InaHblX MHOTOYTOJIBHBIX (QUTYP.
Pematp 3agaum Ha 1I01IA/1b C MIPAKTUYECKUM
COJIepKaHHEM

Teopema ITudaropa u
Hadaja TPUTOHOMETPUHU

10

Teopema ITudaropa, u
€€ NpUMEHEHUE.
Onpenenenue
TPUTOHOMETPHUUECKHUX
(GyHKIUH OCTPOro
yTrJia IpsIMOYT OJIbHOTO
TPEYroJabHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOUICHUS

B MPSIMOYTOJIbHOM
TPEYroJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Joka3biBaTh Teopemy [ludaropa, ucnoab3oBarTh €€

B IIPAKTUYECKUX BBIYUCIICHUSX.

D®opMyJTHPOBATH ONPEACIICHUS TPUTOHOMETPUYECKUX
GyHKUUNA OCTPOTro yriia, HPOBEPATh UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPUUYECKHE COOTHOLIEHHUS

B [IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTs COOTHONIEHUS MEXIY CTOPOHAMU B
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh HOpMysbl NPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO I HAXOKIACHUSA
COOTHOIICHUI MEXIY TPUTOHOMETPUUECKUMHU QYHKIIUIMU
PA3JINYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NONyYEHHbIEC 3HAHUS U YMEHUS TIPU PEIIEHUN
IIPAKTUYECKUX 3a]1a4.

3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTHS T'€OMETPUN
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YTJIbl B OKPY’KHOCTH.
BrnicanHble 1 OnMCaHHbIE
YETBIPEX YT OJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY’KHOCTEU

13

Bnucannbie u
LEHTPAIbHBIE YTJIbI,
YroJa MEXIY
KacaTeJabHON 1
XOpA0H.

Yrael Mexay
XOopAaMH U
CEKYIIAMHU.
Bnoucannsie n
OIMCaHHBIC
YEeThIPEX YT OJIBHUKM,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIPH PEIICHUN
F€OMETPUYECKUX
3ajJa4.

Bzaumnoe
PacCMoIOKEHUE ABYX
OKPY>KHOCTEH, 001111e
KacaTeJbHbIC.
Kacanne
OKPYKHOCTEN

®opMyMPOBATHh OCHOBHBIE OTNPE/ICTICHUS, CBI3aHHbBIC

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoauTsh BriMcaHHbIE YTIIbl, OMUPAIOIINECS HA OJIHY JYTY,
BBIYMCJATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIUCAHHOM YETHIPEX YT OIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITUGPOBBIX
pECypCOB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJUTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 5TH CBOMCTBA U IPU3HAKU TIPHU PEIICHUN
3a/a4y
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[ToBTOpEeHue, 06001IIeHNE 4 [ToBTOpEeHUE Pemathb 3a1a4u Ha MOBTOPEHUE, WTIOCTPUPYIOIITNE CBSI3U
3HAHUU OCHOBHBIX IIOHATUN U | MEX]Y pPa3IMYHBIMHM YacTSIMHU Kypca
METOI0B KYpCOB 7 1 8
KJ1accoB, 0000IIIeHNE
3HaHUM
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KJIACC
HaumenoBanue paznena | Komnuectso OcHOBHOE OCHOBHBIE BHJIbI I€ATEILHOCTH 00yYarOIIHUXCS
(Tembl) Kypca 4acoB COZIEpIKaHUE
Tpuronomerpus. Teopembl 16 Omnpenenenue ®opMyJTHPOBATH ONpeaeIeHUs] TPUTOHOMETPUUYECKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMM TYIBIX U IPSIMBIX YTJIOB.
Peliienne TpeyrobHUKOB ¢yuknuii yriaos ot 0° | BeIBOAUTB TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. dopmyiibl (c paguycoM OMUCAHHOW OKPYHOCTH).
[PUBEICHMUS. BoeiBoauTs GopmyJibl 1Sl BBIYMCJICHHUS MJIOIAAEH
TeopeMa KOCHHYCOB, C UCIO0JIb30BAaHUEM TeopeM Tpuronomerpuu (popmyia
TeopeMa CHHYCOB. IJIOIIAIA TPEYTOJIbHHUKA YEPE3 JBE CTOPOHBI U YOI MEXIY
Pewenue HUMH, (HopMYyJIa MIIOMIAAN YETHIPEXYTOIbHUKA YEPEe3 ero
TPEYroJIbHUKOB. AUAroHaJin U yrojl MCxKay HI/IMI/I)
IIpakTHyecKoe Pemathb TpeyroibHUKH.
TIPIMEHEHHe Pematpb npakTuueckue 3ajauu, CBOSAIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0K/ICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanme mo00wmsl. 10 [Tousarue OcBauBaTth NOHATHE MIPEOOPA3OBAHUS TOJIO0USI.
Metrpuueckue 0 IpeoOpa3zoBaHUU HccnenoBaTh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (QUTYP
COOTHOUICHHUS no100ws. py MpeoOpa3oBaHUM TTOTOOMS.
B OKPY>KHOCTH CoOoTBETCTBEHHBIE HaxoauTs nprmepbl 1o1001s B OKpYKaroIIeH
AJIIEMEHTHI MOJOOHBIX | JAEHCTBUTENBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOLLIEHUS MEXAY OTPE3KAMU
Teopema XOp/I, CEKYIIUX U KacaTeNbHBIX C UCTIOIb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB XOPJ,
Teopema

BIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJIbHUKOB.
Pemats reomeTpruydeckue 3aJ1a4u U 3aa41 U3 PeaibHOU
KU3HH C UCTIOJIb30BAHUEM TTOJIO0OHBIX TPEYT OJILHUKOB
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0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUU
TEOMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
1 BBIYUTAHUC
BEKTOPOB,
YMHOKEHHE BEKTOpA
Ha YUCJIO.
duznyeckui u
r€OMETPUIECKHAN
CMBICJT BEKTOPOB.
Pasnoxenue Bekropa
10 IByM
HEKOJIJTUHEAPHbBIM
BEKTOpPaM.
Koopaunatsi
BEKTOpA.

CkanspHoe
MIPOU3BEICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HANPABJIEHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUUECKHI (MIEpeMENIEHUE) U
¢bu3nueckuil (cusia) CMbICIbI BEKTOPOB.

3HaTh onpeneeHUss CyMMBI U PA3HOCTH BEKTOPOB,
YMHOKE€HHS BEKTOPA Ha YUCIIO, HCCJIeI0BATh
T€OMETPUYECKUN U (PU3NUECKHUI CMBICIIBI TUX OTEPAIIUA.
PemaTh reomerpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJIJIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKAIPHOE IPOU3BEIEHUE BEKTOPOB,
BBIBOIUTH €r0 OCHOBHBIE CBOMCTBA.

Bbruncjasitb CyMMY, pa3HOCTb U CKAJIIPHOE MIPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaIsIpHOE IPOU3BEACHUE JIJIS1 HAXOXKICHUS
JUTUH U YTJIOB
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IIPUMEHEHHE
JUT HAXOXKJICHUS
JUIVH U YIJI0B.
Pemenue 3agau

C IIOMOIIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB
JUI pEIIEHUs 3a1a4
(1076370097

JlekapTOBBI KOOPAUHATHI
Ha IUIOCKOCTH

JlekapToBbI
KOOPAUHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHHE NPSIMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatsl TOuek
nepeceuecHust
OKPYHOCTH U
MIPSAMOM.

Meron koopauHaT
IIPU PELICHUU
r€OMETPUYECKHUX
3a7a4, MTPAKTUYECKUX
3a1a4

OcBauBath NOHSITHE IIPSIMOYTOJIBHON CHCTEMBI
KOOPJAWHAT, AEKAPTOBBIX KOOPJIUHAT TOUYKH.

BpIBOAUTHL YpaBHEHHUE NPSIMOU U OKPYKHOCTU. Bb1aeasiTh
MOJIHBIA KBAJIpaT JUIsl HAXOKJICHHUS LIEHTpa U panyca
OKPY>KHOCTH 110 €€ YPaBHEHUIO.

Pemiath 3a7a4M Ha HAXOXKJIEHUE TOUYEK NEPECCUECHUS
MPSAMBIX U OKPY>KHOCTEW € MOMOLIBI0 METO/Aa KOOPJNHAT.
Hcnonab30BaTh CBOMCTBA YTIIOBOr0 KO3(pPpumeHTa npsamon
IIPU PELICHUH 3a1a4, U1 ONPEAEIICHUS PACIIONIOKEHUS
IIPSAMOM.

IIpuMeHsITH KOOPANHATHI IIPU PELICHUU T€OMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4, U1l TOCTPOCHHSI MAaTEMAaTHIECKUX
MojieNiel pealibHbIX 3a7a4 («METOJT KOOPIUHATY).
ITosab30BaThCA 111 TOCTPOCHUS M UCCIICIOBAHUI

U (POBBIMH PECYpCaAMH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUS T€OMETPUN
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[IpaBuIbHBIE
MHOTOYTOJIbHUKH.
J[TMHa OKPYKHOCTH U
IJIOIIAAb Kpyra.
Brruucnenue nioiaaen

[IpaBuiibHBIE
MHOTOYTOJIHUKH.
Yucio n. {nuaa
OKPY>KHOCTH, TyTH
OKPYHOCTH.
Pannannas mepa
yTia.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

@ opMyTHPOBATH ONPENCIICHUE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
IHob30BaThCsl TOHSATUEM JIJIMHBI OKPYKHOCTHU, BBEAEHHBIM
C TIOMOIIbIO TPAaBWJIbHBIX MHOT'OYT'OJIbHUKOB, ONpPeAeJsiTh
YUCJIO T, IJIMHY JYTU U paIUaHHYI0 MEpY yIJia.
IIpoBoauTh nmepexoja OT paguaHHON MEPHI yIiia

K TPaJlyCHOW 1 HA00OPOT.

OnpeaeasiTe MWIoOMAAb Kpyra.

BoiBoauThb Ggopmy.isbl (B IpalyCHON U paluaHHON Mepe)
JUISL JUTUH YT, TUIOIAJENd CEKTOPOB U CETMEHTOB.
Boeruucaste miomaay Guryp, BKIOUAIOIIUX SJIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTh ruomaam B 3a1a4ax peaibHOM KU3HU

J_—[BI/I)KEEHI/IH IINTOCKOCTH

[ToHsTHE O NBU>KEHUU
IIJIOCKOCTH.
[TapaiutenbHbIN
NIEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUM 33/1a4

Pa30upaTs nmpuMepsl, WITIOCTPUPYIOLINE MOHATHS
JBH>KCHUSL.

DopMyIHPOBATH OIIPEAEICHNUS TapaUIEIIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOJMThb HEIOJABUKHBIE TOUKHU.

HaxoauTh HEHTPBI U OCU CUMMETPUI MPOCTENIINX PUTYP.
IIpuMeHATH MapauIeNbHbIN IEPEHOC U CUMMETPHUIO IIPU
pEeLlIeHNU FeOMETPUUECKHX 3a7a4 (pa3oupaTh MPUMEPHI).
Hcnosb30BaTh 17151 TOCTPOEHHUS U HCCIIETOBAHUI

1u(pOBBIE PECYPCHI

[ToBTOpEeHue, 00001IeHHE,
cUCTeMaTu3anus 3HaHUH

IToBTOpEHUE
OCHOBHBIX ITOHSITUU U

OnepupoBath NOHATUAMU: DUTYpa, TOUKA, IPSIMAs, yToJ,
MHOTOYTOJIbHUK, PABHOOEIPECHHBIN 1 PABHOCTOPOHHUI
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METOI0B KypcoB 7—9
KJ1aCCOB, 00001IeHHE
Y CUCTEMAaTHU3aLMs
3HAHUMU.
[Ipocreitmue
r€OMETPUYECKHUE
buUryphl 1 UX
cBoucTBa. M3mepenue
F€OMETPUYECKUX
BEJINYUH.
TpeyrojgbHUKH.
[TapannenbHbIE 1
MEPIICHINKYIISIPHBIE
psIMBIE.
OKpYKHOCTB U KPYT.
['eomeTpuueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brniucannsie u
ONMCAHHBIE
OKPYHOCTH
MHOT'OYT' OJIbHUKOB.
[Ipsimas u
OKPYXHOCTb.
UeThIpEXYroIbHUKH.
Bniucanuelie

TPEYTrOJbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OHMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, TapajliieIorpamm,
pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tpanelus; OKpy>KHOCTb,
KacaTeJabHas; paBeHCTBO U nogodue Guryp,
TPEYrOJbHUKOB; NAapAJIEIBHOCTD U MEPIEHANKYIIPHOCTD
MPSIMBIX, YTOJI MEXAY NPSIMBIMUA, CHMMETPHUSI OTHOCUTENBHO
TOYKH U NPSMON; JUIMHA, PACCTOSIHUE, BETUYHNHA YIJIa,
IJI0IA b, IEPUMETD.

Hcnonb3oBaTh GopMyJIbI: IEPUMETPA U IUIOIIAN
MHOT'OYT'OJIBHUKOB, JIJTMHBI OKPYKHOCTH U IUIOLIAAU Kpyra,
00bEMa MPSMOYTOIBHOT0 NTapaJuIeTIeIHUIe 1a.
OnepupoBatb NOHATUAMM: TIPSIMOYTOJIbHAsA CUCTEMA
KOOpPJMHAT, BEKTOP; HCHOJIb30BATh 3TU NOHATHS JJIs
IIPEICTABIICHNS JAHHBIX U PELICHUS 3a/1a4, B TOM YHCIIE

U3 IpYruX y4eOHbBIX MPEIMETOB.

PemiaTp 3a1a4m Ha NOBTOPEHHUE OCHOBHBIX ITOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXKIY Pa3JIMUYHBIMU YacCTAMHU Kypca.
BeiOupath MeToa U1 pelIeHUs 3a/1a4u.

Pemath 321244 13 NOBCEIHEBHOM )KU3HU
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Y OIIMCaHHbIE
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Havasa
TPUTOHOMETPHH.
Petienne obuumx
TPEYTrOJIbHUKOB.
IIpaBunbHbIE
MHOTOYT OJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [logodue.
Cummerpusi.

I Inomans.
Brruucnenue
iomaaeu. [ lnomann
NnoJI00HBIX GUTYP.
JlekapToBbI
KOOpJIMHATHI Ha
IIJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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OEAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B /-9 KIIACCAX

HOACHUTEJIBHAS 3AIITMCKA

B coBpemMenHOM 1u(pOBOM MHUpPE BEPOSATHOCTh M CTATHUCTHKA MPHUOOPETaIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK C TOUYKHU 3PEHUS MPAKTUIECKUX MPUITOKCHHH, TaK U UX POIU
B 00pa3oBaHHU, HEOOXOJIMMOM KaxJAOMy uenoBeKy. Bospacrtaer uucino mnpodeccui,
IpU OBJAJCHUH KOTOPBIMH TpeOyeTcs Xopolnas Oa3oBas MOJArOTOBKAa B 00JIacTH
BEPOSTHOCTH M CTATUCTHKH, TaKasi OJrOTOBKA BayKHA JIJIsl IIPOIOJKEHUS 00pa30BaHuUs U
JUTSI YCTICIITHOM MPO¢heCCHOHATBHON Kaphephl.

Kaxxapiii yenoBek MOCTOSSHHO MPUHUMAET PEUIeHUs] HA OCHOBE UMEIOIINXCS Y HETO
JaHHBIX. A A7i1 OOOCHOBAaHHOTO MPHUHSTHUS PEIICHHS B YCIOBHUSIX HENOCTaTKa WIIH
n30bITKa WHGOPMAIMU HEOOXOJUMO B TOM UYHCIE XOpOmio Cc(HOpMHUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

NmMeHHO 109TOMY OCTpO BCTalla HEOOXOAUMOCTh C(pOpMUPOBATH Y 00yHAIOITUXCS
(YHKUHMOHANIBHYIO T'PAMOTHOCTh, BKJIIOYAIOLIYI0 B C€0sl B KauecTBE HEOThEMJIEMOM
COCTAaBIIAIONICH YMEHHE BOCIPMHHUMATh M KPUTHUECKH aHAIM3UPOBATH HMH(POPMAIIUIO,
NPECTaBICHHYIO B Pa3IMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peaNbHBIX MPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOAUTH IMPOCTEUIINE BEPOSITHOCTHBIC
Pacu€Thl.

3HAKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMH TPUHIIMIIAMH cOOpa, aHajan3a H
NpEICTaBICHUSA JAHHBIX W3 Pa3NIW4YHbIX cdep JKU3HM OOIIecTBa W TOCyAapCTBa
npuodmaer o0yJarommxcsi K OOIIeCTBEHHBIM HMHTepecaMm. M3ydyeHune OCHOB
KOMOMHATOPUKHM pa3BUBAET HAaBBIKM OpraHu3aluu Iepedopa u mojacuéra dYuclia
BAapHAHTOB, B TOM YHKCJEC B MPUKIAAHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH TEOpPUHU
rpadoB co3maéT mMaTemMaTH4YecKUd (QyHIAMEHT Juisi (POPMUPOBAHHUS KOMIIETEHITHIA
B obnmactu mHPOpPMATHKU U HUQPPOBBIX TexHONOTWHA. [Ipy M3ydyeHHM CTATUCTUKUA U
BEPOSATHOCTU OOOralaroTCcsl MpenCcTaBIeHUs] OOYyYaroIUXCs O COBPEMEHHOM KapTUHE
MHUpPa ¥ METOJaxX €ro UccleqoBaHus, (GOpMUPYETCS MOHUMAHHUE POJIM CTaTUCTHUKU Kak
WUCTOYHUKA COIMAIBHO 3HAYMMOM WHGOpPMAIIMM W 3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOTO MBITIJICHUSI.

B cooTBeTCTBUMU C MaHHBIMU IIENSIMH B CTPYKType MPOrpaMMmbl y4eOHOro Kypca
«BeposATHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHus BBIJCICHBI CIEIYIONINE
cozepKaTenbHO-MeToanueckue JuHun: «lIpeacTaBieHne NaHHBIX W ONMUCaTeNbHAs
CTaTUCTHKa», «BeposTHOCTBY, «IIeMEeHThl KOMOMHATOpUKHNY, «BBeleHue B TEOPHUIO
rpadoBy.

Conepxxanune mmaNHM «lIpencraBieHne AaHHBIX W OMHUCATEIbHAS CTATHCTHKA
CIIY’)KHT OCHOBOH 171l () OPMUPOBAHHS HABBIKOB PabOTHI ¢ MHPOPMAIUEH: OT YTCHUS U
WHTEpTIpeTanuu WHOOpPMAIK, NPEACTAaBIEHHON B TaOnmuiax, Ha JuarpaMMmax M
rpadukax, 10 coopa, MPeACTaBICHNS M aHalu3a JaHHBIX C UCIIOJIb30BAHUEM
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CTAaTHUCTUYECKUX XapaKTEePUCTUK CpPEeOHMX M pacceuBaHus. Paboras c maHHBIMH,
oOywaromuecsi y4arcsd CYUTBIBAaTh W HWHTEPIPETHPOBATH JIAaHHBIC, BBIIBUIATh,
apryMEHTHPOBaTh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, PAa3MBIIIUIATH HAJl PaKkTOpamu,
BBI3BIBAIONIMMH HW3MEHYHMBOCTh, M OILICHUBaTh HX BIMSHHE HAa paccMaTpUBaeMble
BEJTMUMHBI U TIPOIIECCHI.

WHTYUTHBHOE TpEACTaBICHHWE O CIIydalHOW W3MEHYMBOCTH, HCCIEIOBaHHE
3aKOHOMEPHOCTEN M TEHAEHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW ISl M3YYEHUS
TEOpUU BeposTHOCTEN. bombIioe 3HaueHe UMEIOT MPaKTUUECKHE 3a/1aHusl, B YACTHOCTU
OIIBITHI C KJIACCHYECKUMU BEPOSTHOCTHBIMHU MOJIEIISIMH.

[ToHsiTHEe BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBaONoJ0o0us CIy4aifHOrO COOBITHS.
[Tpu n3yuenun yaeOHOro Kypca oOydaromuecs: 3HAaKOMSITCS C TTPOCTEHIIMMU METOIaMU
BBIUMCJICHUSI BEPOSITHOCTEH B CIy4yalHBIX SKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMH HMCXOJaMM, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJIIONIUMH CTAaBUTh U
pemiate 6osee CIOXKHBIE 337auu. B yueOHbIN Kypc BXOIAT HadyalbHbIE MPEACTABICHUS
O CITy4ailHBIX BEIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS
C MHOXXECTBAaMH M OCHOBHBIMHM ONEpaIMsIMU HaJ MHOXXECTBAMH, pPacCMaTPHBAIOTCA
npuMepsl TPUMEHEHHUs sl pEeHICHWS 3a]ad, a TakKe HCIONb30BaHUs B APYTHUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeIMETax.

B 7-9 knaccax u3ydaercst yueOHbIN Kypc «BepOSTHOCTh M CTAaTHCTHKAY, B KOTOPBINA
BXOJAT paznensl: «lIpencraBieHne AaHHBIX M OMHMCATENbHAsI CTATUCTHKA,
«BeposaTHOCThY», «DNeMEeHThl KOMOMHATOPHUKNY, «BBegeHue B Teopuro rpadoBy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JUIA U3y4eHHUS Y4eOHOTo Kypca
«BepositHocTh M cratuctukay, — 102 gaca: B 7 kimacce — 34 4aca (1 wac B Hezenro),
B 8 xiacce — 34 yaca (1 yac B Henmenio0), B 9 kimacce — 34 yaca (1 yac B HEJEINIO).

COIAEPXAHME OBYUYEHUA
7 KJIACC

[IpencraBieHue AaHHBIX B BUAE TaOdMl, auarpamm, rpaukoB. 3arolHEHHE
Ta0HIl, YTEHUE U MOCTPOCHUE AHarpaMM (CTOJOUKOBBIX (CTOJNOYATBHIX) U KPYTOBBIX).
Urenne rpaukoB peanbHbIX MpoleccoB. M3BneueHne MHPOpMALMKU U3 AHATPaAMM U
Ta0JIML, UCTIOIb30BAaHUE U UHTEPIIPETAIIHS TaHHBIX.

OnucarenbHas CTaTUCTUKA: cpeaHee apu(pMeTHdeckoe, MeAHaHa, pa3Max,
HauOoJIbllIee U HAMMEHBIIIEe 3HaUeHUs1 Ha0opa YNCIIOBbIX AaHHBIX. [IpuMepsl ciryuaiiHoN
W3MEHYHUBOCTH.

CnydaliHbIN SKCIIEPUMEHT (OMbIT) U ciydailHOe coObITHE. BEpoSITHOCTH U YacToTa.
Ponb MaioBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJAE U B OOIIECTBE.
MoHera 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepuimna, pedpo. Crenens BepmuHbl. Ynucno pédep U cyMMapHas CTENEHb
BepunH. [Ipencrasnenue o cBsizHoct rpada. Lenu u mukisl. Ilytu B rpadax. O6xon
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rpada (diiepoB nyth). [IpencraBnenune 06 opueHTHpoBaHHOM Tpade. Permenne 3amau
C MOMOIIbIO IpadoB.

8 KIIACC

[IpencraBneHne JaHHBIX B BUAE TaOIMILI, TUArpaMM, papUKOB.

MHO0X€eCTBO, 3JIEMEHT MHOXKECTBA, IOAMHOKECTBO. Onepaluy Hal MHOKECTBAMM:
o0ObeAMHEHNe, nepecedyeHue, aononHenne. CBOWCTBA omnepauuii HaJl MHOXKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATEIbHOE, PACTIPEAEINTENBHOE, BKIKOYeHu. Vcnons30Banne
rpaduueckoro MpeACTaBICHUS MHOMKECTB [Jisi ONMCAHMS peaJbHBIX IPOLECCOB U
SABJICHUH, IIPU PEILICHUM 3a/1a4.

N3mepenne paccemBanus JaHHbIX. JlUcnepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpaMmma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciaydyaiiHoro ombiTa. CiayyaitHble coObITHs. BeposaTHocTr
coObITUH. ONBITBI ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU COOBITHSMHU. CiyyaliHbIN
BbIOOp. CBs3b MEXAY MaJIOBEPOATHBIMU M IPAKTUYECKU JTOCTOBEPHBIMH COOBITHSIMU
B IIPUPOJIE, OOILIECTBE U HAYKE.

JlepeBo. CBOMCTBA JEpPEBbEB: E€IMHCTBEHHOCTHh IIyTH, CYIIECTBOBAHUE BUCSYEH
BEPILIUHBI, CBSI3b MEXKIY YMCIOM BepIIMH M yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemenue 3anau ¢ nomouibio rpagos.

[IpotuBomnonoxHueie coobiTud. uarpamma Diinepa. OObeAMHEHUE U TTEPECEUCHHE
coObrTuii. HecoBmecTHbie coObITHS. DopMmylia CIOKEHUS BEPOSTHOCTEH. YcloBHas
BeposTHOCTh. [IpaBuno ymHoxenus. HezaBucumbie coOwiTus. IlpencraBneHue
DKCIIEpUMEHTAa B BUAE JepeBa. PemeHune 3amay Ha HAXOXKICHHE BEPOSTHOCTEN
C IOMOILBIO JE€PEBA CIYYaHOr 0 SKCIIEPUMEHTA, JUarpamm Jiliepa.

9 KUIACC

[IpencraBienrie AaHHBIX B BUE TaOJUIl, JUarpaMM, rpadukoB, UHTEPIPETAIHS
TaHHBIX. YTEHUE U MOCTPOCHUE TAOIHII, JUATPAMM, TPAPUKOB TI0 PEATHHBIM JTAHHBIM.

[lepecranoBku u Qakrtopuan. CoderaHuss M YUCIO codeTaHuU. TpeyroJbHUK
[Tackais. Pemenue 3a1a4 ¢ MCHOJAB30BAHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiyyaliHbIMi  BBIOOp TOYKM U3 (UTYPHI
Ha IJTIOCKOCTH, U3 OTPE3KAa U U3 JYT'H OKPYKHOCTH.

UcnsiTanne. Ycnex u Heynada. Cepus ucnblTaHuid 10 nepBoro ycmnexa. Cepus
ucneiTanuil bepaysum. BeposTHOCTH cOOBITHI B cepuu UcTibITaHU bepHysuin.

CnyvailHas BeIWYMHA W paclOpelielieHHe BeposATHOCTEH. MaremaTuueckoe
OXXHMJaHWE U nucnepceus. [IpuMepbl MaTEMaTUYECKOrO 0XKUAAHUSA KaK TEOPETHUYECKOTO
CpPEOHEro 3HAYCHUS BEIWYHUHBbL. MaTEeMaTU4ECKOE OKUJAHUE W JUCTIEPCUS CIy4alHOU
BEJIMYMHBI «UHCIIO YCIIEXOB B CEPUU UCTIBITAHUI bepHyum.

[TonsiTue o 3akoHe OobIIKX yncen. M3Mepenue BeposSTHOCTEHN ¢ TOMOIIBIO YacToOT.
Ponb u 3HaueHMe 3akoHa OOMBIITUX YHUCEIT B IPUPOJIE U OOIIECTRE.
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HNPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pE3yJabTATHl OCBOEHHUS TNPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMAIMIO, TPEACTABICHHYIO B Tabmuiax, Ha JAUarpaMmax,
IPE/ICTABIIATh JJAHHBIC B BU/IE TAOJIUII, CTPOUTD JUArPaMMBI (CTOJIOUKOBBIC (CTOIOYATHIC)
Y KPYTOBBIE) 10 MACCUBAaM 3HAUECHMUIA.

OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBBIE JJAHHBIC, MPEIACTaBICHHBIC
B TaOJIMIIAX, HA AMarpammax, rpaukax.

Hcnonp30BaTh A1 ONMUCAHUS TaHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKU: CpEIHee
apudmMeTnyeckoe, MeIMaHa, HauOOIbIlIee M HANMEHBIIEE 3HAUCHHUS, pa3Max.

Nwmetp nipesicTaBieHue o cydyailHOM M3MEHYMBOCTH Ha MpUMepax LeH, GU3nIecKuxX
BEJIMYMH, AHTPOMOMETPUYECKHX JaHHBIX, MUMETh MPEACTABICHUE O CTATUCTHUYECKOMN
YCTOMYMBOCTH.

[IpenmeTHBIC pE3yabTATHl OCBOEHHUS TMPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 KJacce:

N3Bnekats u peoOpa3oBeIBaTh UH(POPMAIHIO, TPECTABICHHYIO B BHUJIe TAaOJUII,
auarpamm, rpauKoB, MPEACTaBISTh JaHHbBIE B BUE TAOIHII, JUarpaMM, rpaduKoB.

OnuceIBaTh TaHHBIE C MOMOILBIO CTATUCTUYECKUX MOKA3aTENeH: CPEAHNUX 3HAUECHU
1 MEp paccenBaHus (pa3Max, TUCIEPCUs M CTAaHIapPTHOE OTKJIOHECHHE).

Haxoaute 4acTOTHl YMCIIOBBIX 3HAYEHHMH M YaCTOThI COOBITHH, B TOM YHCIIE
110 pe3yJibTaTaM U3MEPEHUN W HAOJIFOICHUH.

Haxonute BEpOSTHOCTH CIy4allHBIX COOBITHMII B OMNbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnons3oBaTh rpaduueckue MOJETH: JIEPEeBO CIYYaWHOT'O JKCIIEPUMEHTA,
IyarpaMmsbl Dilliepa, YuciaoBas mpsiMasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, IMOJAMHOXKECTBO, BBIMOJHSITH OMNEpAIUU
HaJl MHOKECTBaMU: 00bEIUHEHUE, TIepeceUeHuE, TOMOTHEHNE, TePEUUCTIATh AJIEMEHTHI
MHO>ECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Ucnonw3oBaTh rpaduueckoe mpencTaBiICHUE MHOXXECTB M CBSI3€H MEXIY HUMU
JUI ONMCAHUS MPOLECCOB W SIBIICHUM, B TOM YHUCJIE NPU PEUICHUU 3aJa4 U3 JPYTUX
y4eOHBIX IPEAMETOB U KYPCOB.

[IpenmeTHBIC pE3yJabTATHl OCBOSHHUS TNPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyuenwust B 9 Kjacce:

N3Bnekats u mpeoOpa3oBbiBaTh MHGOpPMALIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUAE TaOnuil, Auarpamm, rpadukoB, MPEICTaBISATH JaHHBIC B BHJIE
TaOJuII, JUarpamMmm, rpauKosB.
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Pematp 3amauM  OpraHuM3OBaHHBIM  MEepeOOpOM  BApUAHTOB, a  TaKXke
C MCMOJIb30BAHNEM KOMOMHATOPHBIX MPABUII U METOOB.

Hcnonp30BaTh onucaTenbHbIE XapAKTEPUCTUKHU I MACCUBOB YMCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEJIHUE 3HAYEHUS U MEPBI pACCEHBAHUS.

Haxonute 4acToThl 3HAYEHUM M YACTOTHI COOBITHSA, B TOM YHCIE MOJb3YSCh
pe3ybTaTamMu MPOBEAEHHBIX U3MEPEHHUI 1 HAOII0ICHUH.

HaxonuTte BEpOATHOCTH CIIy4alHBIX COOBITHI B M3YUEHHBIX OMBITAX, B TOM YHCIIE
B ONBITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX HCIBITAHUN
110 IIEPBOI'0 yCIEXa, B CEPUSAX UCHBbITAaHUU bepHysuiu.

HMeTs npencTaBieHue O CIIy4YalHOW BEJIMYMHE U O PACIPEAECICHUN BEPOSTHOCTEN.

Nmery mnpencraBieHue O 3aKOHE OONBIIMX YHCEN KaK O MPOSIBICHHUH

3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBILIMX YHCEI
B IIpUpOJie U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KonuuectBo OCHOBHOE co/iepKaHue OCHOBHBIC BUJIBI JISATCITLHOCTH 00YUYaOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBieHne JaHHBIX 7 [IpencraBienue qaHHBIX OcBauBaTh COCOOBI MTPEICTABICHUS

B Tabnuiax. [Ipaktuueckue
BBIYHCIICHUS 110 TaOJIUYHBIM
JNaHHbIM. V3BIeueHune u
WHTEpHpeTanus TaOIMIHbIX
naHHbIX. [IpakTrueckas
paborta «Tabauiby.
['pacuueckoe
MPEICTABICHUE JAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpamm. Urenue u
MOCTPOCHUE TUArPAMM.
[Ipumeps! nemorpaduyeckux
TUarpaMM.

[IpakTuueckas padbora
«JlnarpaMmbD»

CTaTHCTUYECKUX JAHHBIX U YUCIOBBIX MACCHBOB
C MOMOIIBIO TAOJIUILL U IUAarPaMM C UCTIOIb30BAaHUEM
aKTyaJbHBIX M BaXKHBIX JAHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOJICTBO MPOMBIIIEHHON U
CENbCKOX035IIICTBEHHON MPOTYKIIUH, OOLIIECTBEHHbBIE
Y TIPUPOIHBIC SIBIICHUS).

N3yuyaTs MeTOABI pabOTHI C TAOJTUIHBIMU U
rpadUIECKUMU MIPEICTABICHUSIMU JaHHBIX

C MIOMOIIBIO HU(POBBIX PECYPCOB B XOJ1€
NPAKTUYECKUX padboT

OmnmncarenbHas CTaTUCTHUKA

Yucnossie Habopbl. CpenHee
apu(MeTHIecKoe.
Menuana yucioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOM HabOp, Mepa
IEHTPaJIbHON TEHASHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpennee apupMeTHIECKOE, MEIMaHa.
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Y CcTOMYUBOCTS MEJIMAHBI.
[IpakTuueckas padora
«CpeHne 3Ha4eHUs.
Hawnbonbliiee 1 HauMeHbIIIEE

3HAYEHMS YUCIIOBOTO HAbopa.

Pasmax

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
cpeaHero apupMeTHIecKoro U MeAnanbl. Pemars
3aa4u.

H3yuathb cBOlicTBAa CpeTHUX, B TOM YHCIIE

C TMOMOIIIBIO IU(POBBIX PECYPCOB, B XO/1€
OPAKTUYECKUX padoT.

OcBauBaTh NOHSATHS . HAUOOIBIIIEE U HANMEHBIIIEE
3HA4YEHUs YUCIOBOIO MAacCHBa, pa3Max.

Pematp 3aga4u Ha BIOOp criocoba onucaHus
JTaHHBIX B COOTBETCTBUH C IPUPOJION TaHHBIX U
LEJIIMU UCCIIeI0OBaHUS

CnyuaiiHasi ©3MEHYUBOCTD

CiyyaiiHast U3MEHYHUBOCTD
(mpumepsl). Yactora
3HAYEHUU B MACCUBE
naHHbIX. [ pynnmpoBka.
I'mcrorpamMMsl.
[IpakTuueckas padbora
«Crny4aiiHasi ”3BMEHYUBOCTH)

OcBauBaTh NOHATHS . YaCTOTA 3HAUCHUI B MAaCCHUBE
JIAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOrpaMMa.
CtpouTh 1 aHAJIU3UPOBATH I'MCTOTPAMMBI,
noAOMpAaTh NOAXOAIIMHN Al TPYIIIUPOBKH.
OcBauBathb rpadudecKre mpeaCcTaBICHUs pa3HbIX
BUJIOB CIIyYallHOW U3MEHUYUBOCTH, B TOM YHCJIE

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB, B XOI€
PaKTUYECKON paboThI

Brenenue B Teoputo rpad)oB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3anauun

¢ nmomorbio rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucio pédbep u cymmapHas
CTeNeHb BepiuH. Llens u

OcBauBaTthb nousitus: rpad, BepurHa rpada, pedbpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIUHBI), 1IEh U
LUKIL.

OcBauBaTh NOHATHA: IYTh B Ipade, FHIEpOB NyTh,
o0xon rpada, OpueHTUPOBAaHHBIN Tpad.

PemiaTs 3a1a4M Ha TOMCK CYMMBI CTENIEHEW BEPIINH
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k. [yt B rpade.
[IpencraBinenue o CBI3HOCTH
rpada. O6xon rpada
(21i7IEepOB MyTh).
IIpencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha TOUCK 00Xxoza rpada, Ha MOUCK MyTeH

B OPUEHTHPOBAHHBIX Irpadax.

OcBauBaThb cOCOOBI IPEICTABICHUA 33/1a4 U3 Kypca
anreOppl, FEOMETPUU, TEOPUH BEPOSITHOCTEH, IPYTUX
IPEeIMETOB C MOMOLIBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHE LIETH, (YHKIIMOHATbHbBIE
COOTBETCTBHUSI) HA MpUMeEpax

BeposaTHOCTh 1 yacToTa
CIIy4aHOT'O COOBITHS

Ciy4ailHbIil ONBIT U
Clly4yaiiHOE COOBITHE.
BepositHOCTh M wacToTa
coObITHs. Poinb
MaJIOBEPOSITHBIX U
MPaKTUYECKHU JIOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oO1IecTBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUHU
BEPOATHOCTEH.
[IpakTuueckas pabora
«YacroTa BeIIaJEHUS OpJia

OcBauBaTh NOHATHS: CIIyYaHBIN OIBIT U
cily4ailHoe COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKHU
JIOCTOBEPHOE COOBITHE.

N3yuaTh 3HA4UMOCTH MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HAa BaXKHBIX MPUMEPAX
(aBapuu, HECHACTHBIE CIIy4aH, 3alIUTa NEPCOHATBHOM
UHpOpMaIuy, neperaya TaHHBIX).

N3yuyaTh posb KIaCCUUYECKUX BEPOATHOCTHBIX
Mojieniel (MOHEeTa, urpajbHasi KOCTh) B TEOPUU
BEPOSATHOCTEMN.

Ha0uaronaTh 1 M3y4aTh 4acTOTy COOBITUH B IPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCIIE€ C TIOMOIIBIO0 IHU(PPOBBIX
pECypcoB, B XOi€ MPaKTUYECKO paboThI

O0600611IEHNE,
CHCTEMATHU3ALMA 3HAHUH

[IpencraBineHue qaHHBIX.
OnucarenbHas CTATUCTUKA.
BepossTHOCTB CiiydallHOTO
COOBITHS

IHoBTOPATH U3yUEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemathb 3agaum Ha IpeACTaBICHUE U ONKUCAHUE
JAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
O0cy:knaTh NpUMepbI CIIy4ailHBIX COOBITHIA,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU TOCTOBEPHBIX
CIIy4alHbBIX COOBITUHM, UX POJIU B IPUPOJIE U KUZHU
YEJI0BEKa

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KJIACC
HaumenoBanue pazaena |KonnuecTBo OCHOBHOE cofiep>KaHue OCHOBHBIE BUJIBI ICSITEIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBieHue qaHHBIX. IHoBTOPSATH U3YYEHHOE U BBICTPAUBATH CUCTEMY

7 xJjacca

OmnwucarenpHasi CTATUCTHKA.
Crny4aitHasi ©3MEHYUBOCTb.

Cpennue yucioBoro Habopa.

Crny4aitHbie COOBITHS.
BepositHOCTH M 4acTOTHI.
Kiaccuueckne monenu
TEOPUH BEPOSITHOCTEM:
MOHETa U UTPAJIbHAsA KOCTh

3HaHUM.

Pemiath 3a1auM Ha NpeICTABICHUE U ONUCAHUE
JTAHHBIX C MOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pematp 3a1a4u Ha PEACTABICHUE TPYNITUPOBAHHBIX
JTAHHBIX U OMHUCAHUE CITYYaWHOW U3MEHYMBOCTH.
PemaTh 3a1aum Ha ONpeielICHUE YaCTOThI
CITy4aliHBIX COOBITUH, OOCYKIEHUE TPUMEPOB
CIIy4alHBIX COOBITUI, MAJIOBEPOSTHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIIYIaHBIX COOBITHM, UX
pOJIM B IPUPOJIE U KU3HU YEIIOBEKA

OmnucareapHas CTAaTUCTHUKA.
PaccenBanne qaHHBIX

Otkiionenus. {ucnepcus
YHCIIOBOro Habopa.
CraHgapTHOE OTKIIOHEHUE
YKCIIOBOTrO Habopa.
JlnarpamMmebl pacceuBaHus

OcBauBaTb NOHATHS : JAUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BAaTh 3TH XAPAKTCPHUCTHKHU
I OIIMCAHUA paCCCUBAHUSA TdHHBIX.

BBII[BHFEITL THNoTe3bI 00 OTCYTCTBHUH UJIN HAJITUINH
CBsA3H 110 AarpaMmMaM pacCCrBaHUs.

CTpOI/ITL AruarpaMMbl paCCCHUBAaHUS 110 KMCIOIIUMCSA
JaHHBbIM, B TOM 49HCJIC C IIOMOIIbIO KOMIIBIOTCPA
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MHuoxecTBa

MHOKECTBO, TOJMHOXKECTBO.
Omnepaiuu Hax
MHOXKECTBaMHU:
o0BeAMHEHHE, TIEpeceUCHHE,
JOTIOJIHEHHE.

CaoiicTBa onepauui

HaJl MHOYKECTBAMU:
MEePEMECTUTENIBHOE,
COYETaTENbHOE,
pacnpeenuTeNbHOE,
BKJIFOUCHHSI.

['paduueckoe
IpE/ICTaBICHUE

MHOXECTB

OcBauBaTb NOHATHS . MHOXKECTBO, DJIEMECHT
MHO>KECTBa, ITOJIMHOKECTBO.

BbINOJIHATH ONepanyMu Hal MHOKECTBAMU:
o0beIMHEHHE, TIepeceYeHue, JOMOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: TIEPEMECTUTEIIBHOE,
COYETATENIbHOE, PACIIPEAETUTEIbHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaduieckoe npeacTaBieHue
MHO>XXECTB P OMUCAHUU PEATIBHBIX MPOLIECCOB U
SIBJICHHUM, TIPU PEIICHUH 3a7]a4 U3 IPYTHX YIEOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTH ciiy4ailHOTr o
COOBITUSA

DneMeHTapHbIe COOBITHS.
Cny4aitHbie COOBITHS.
bnaronpustcTByromue
AJIIEMEHTApPHBIE COOBITHS.
BeposiTHOCTH COOBITHIA.
OMnBITH C PABHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMHU.
CrnyualiHbIii BEIOOD.
[IpakTuueckas pabora
«OTBITHI

C PaBHOBO3MOXHBIMH

OcBauBaTh NOHATHS: DJIIEMEHTapHOE COOBITHE,
cily4ailHOe COOBITHE KaK COBOKYITHOCTb
0JIaroNpUsATCTBYIOLIUX A1EMEHTAPHBIX COOBITUH,
PaBHOBO3MOYKHBIE 3JIEMEHTAPHbIE COOBITHSI.
Pemath 3a1a4n Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITUI TIO BEPOSATHOCTSAM AJIEMEHTAPHBIX COOBITHIA
CIIYYalHOTO OTIBITA.

PemaTh 3a1a4u Ha BBIYMCIIEHUE BEPOATHOCTEM
COOBITHH B OMBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITHSIMHU, B TOM YHUCIIE

C IOMOILBI0 KOMITBIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaUTH M U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTIONTE30BaHUEM MOHET, UTPAIBHBIX KOCTEH,
IPYTUX MOjieNiel) B X0/ MPaKTUIECKON paboThI

Brenenue B Teoputo rpad)oB

JepeBo. CBolicTBa JiepeBa:
€IMHCTBEHHOCTh MyTH,
CYILIECTBOBAHHE BUCSIYEH
BEPUIMHBI, CBSI3b MEXIY
YUCJIOM BEPIIUH U YUCIOM
pe6ep. [IpaBuino yMHOXKEHUS

OcBauBaTh NOHSITUSA . IEPEBO Kak rpad O6e3 rukIa,
BUCSAYAs BepIIMHA (JIUCT), BETBb JEPEBa, MyTh

B JIEpeBE, TUaMeTp AepeBa.

HM3yuyarh CBOMCTBA JcpeBa: CYIIECTBOBAHUE BUCSYEH
BEPIIUHBI, SAMHCTBEHHOCTH MMYTH MEXIY TBYMS
BEPIIMHAMMU, CBSI3b MEXK]Y UACIOM BEPILIUH U YUCIOM
peoep.

PemaTs 3a1a4u Ha TIOUCK U MEPEUYHCIICHUE MTyTeH

B JIepeBe, OIpeieJIeHIe YUCia BepIIUH Win pédep

B JiepeBe, 00X07] OMHAPHOTO JepeBa, B TOM YHUCIIE

C IPUMEHCHHUEM TIPaBHJIa YMHOKCHUS

Cny4aitHble COOBITHUS

[IpoTHBOIIOIOKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHNE U TIepeceueHne
cobbITuil. HecoBmecTHbIE
coObITHs. PopMmyiia
CJIOXEHUSI BEPOSITHOCTEH.
[IpaBWiIO0 yMHOXEHUSA
BEPOSITHOCTEN. Y CIIOBHAA
BepoATHOCTh. HezaBucumble

OcBauBaTh MOHSITHA: B3aMMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIepalluK HaJl COOBITHAMHU, OObETHHCHUE U
nepecedeHre coObITH, TuarpaMma Jumepa (Diinepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOITHOCTH O0BETUHEHUS
IBYX COOBITHH (POPMYIIBI CIIOKEHUS BEPOSITHOCTEH).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTPE/ICIICHUE BEPOSITHOCTECH 00ObETUHECHUS U
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coObITus. [IpencraBnenue
CJIy4alHOT O SKCIIEPUMEHTA
B BUJIE JIEpEBA

nepeceueHus COOBITUI C TTOMOIIBIO YUCIOBOU
PSIMOMA, Ararpamm Diiepa, GopMyIIbl CIIOKEHHS
BEPOSITHOCTEN.

OcBanBaTh NOHATHS: IPABUIIO0 YMHOKEHHUS
BEPOATHOCTEMU, YCIOBHAS BEPOATHOCTD, HE3aBUCUMBIE
COOBITHS AEPEBO CIYyYaHHOTO OTIBITA.

HN3yuarts cBolicTBa (ONpe/erneHns ) He3aBUCUMBIX
COOBITHH.

Pemathb 3a1a4u Ha ONpeIEIICHUE U UCTIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHIA.

PemiaTh 3a1a4M Ha MTOMCK BEPOSITHOCTEN, B TOM
YHUCJIE€ YCIOBHBIX, C HCIIOJIb30BAaHUEM JE€PEBA
CIIy4alHOT'O OMbITA

O06o0611IEHNE,
cUCTEMATHU3aLMA 3HAHUH

[IpencraBieHue qaHHBIX.
OmnucaTenpHas CTaTUCTHKA.
['pader. BepositHOCTB
CIIy4aifHOTO COOBITHS.
DneMeHThl KOMOWHATOPHUKHU

IToBTOPATH M3yYECHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1auM Ha NPEICTABICHUE U ONUCAHUE
JTAHHBIX C TTOMOUIBIO U3YUYECHHBIX XapaKTEPUCTHUK.
PemaTth 3a1a4u ¢ npuMeHEHHEM TpadoB.

PemaTh 3a1auM Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy4aHOT'O COOBITHS 110 BEPOSATHOCTSIM
3JIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.
PemiaTh 3a1auM Ha HAXOXKJICHUE BEPOSITHOCTEM
00BbEIMHEHUS U TIEpECeUEHUs COOBITHI, B TOM YHUCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM IrpadUuecKux
IIPEACTABICHUN U I€PEBA CIIy4alHOI'O OIBITA.
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PemaTthb 3a1a4u Ha repeyrciIeHre KOMOMHAITUN
(uncia mepecTaHOBOK, YUCJIa COUETAHUM ),

Ha HAXOXKJICHUE BEPOSITHOCTEN COOBITHI C
MPUMEHEHUEM KOMOUHATOPUKH, B TOM YHUCIIE

C UCIIOJIb30BaHUEM TpeyroynbHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34
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9 KUIACC
HaumenoBanue paznena |KomnuectBo OCHOBHOE COZIepKaHUE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHME KypCa 4 IIpencraBinenue naHHBIX. IHoBTOPATH N3yYEHHOE U BHICTPAUBATH CUCTEMY

8 kiacca

OmnucarenpHast CTAaTUCTUKA.
Omnepanuu Hal COOBITUSMH.

HeszaBucuMocCcTh COOBITHIA

3HAHUM.

PemaTs 3a1a4u Ha NpeCTaBICHUE U ONTMCAHUE
JTAHHBIX.

PemaTs 3ag1a4M Ha HAX0XKJICHUE BEPOSTHOCTEN
OOBEAMHEHUS U TIEpeceUeHUsI COOBITUH, B TOM YHCTIE
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM I'papuuecKux
IIPEACTABICHUN U IEPEBA CIIy4alHOI'O OIBITA.
Pemartp 3agaum Ha nepednciaeHre KOMOMHAIMA
(4ncia nepecTaHOBOK, YUCIA COYETAHU ),

Ha HaXO0X/ICHHE BEPOSTHOCTEN COOBITHIA

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE

C MCIIOJIb30BaHUEM TpeyroyibHMKa [Tackais

DneMeHThl KOMOMHATOPUKHU

ITepectanoBku. PakTopual.

CoueTraHus ¥ YUCIIO
coueTaHuil. TpeyroabHUK
ITackans. [IpakTuueckas
pabota «Brruncienue
BEPOSITHOCTEN

C UCITOJIb30BaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOEHHUS, YIIOPSATIOUYCHHAS Mapa, TPOilKa 00BHEKTOB,
NepecTaHoBKa, (PaKTOpHAIl YUCIIA, COYETAHHUE, YUCIIO
COUYETaHUM, TpeyroiapHuk Ilackans.

PemaTh 3a1aum Ha IepeUnCIICHUE YIOPSIOUEHHBIX
rap, TPOEK, NEPEUYNCICHUE IEPECTAHOBOK

Y COYETAHUI 3JIEMEHTOB PA3JTUYHBIX MHOXKECTB.
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KOMOUHATOPHBIX (PYHKITIHN
AIEKTPOHHBIX TAOIUII»

Pemartp 3aga4m Ha IpUMEHEHNE YK CIIA COUETaHNUN

B airedpe (CokpaliéHHOe YMHOXKEHNE, OMHOM
Hprotona).

Pematp, npuMeHsst KOMOUHATOPUKY, 3a1a4U

Ha BBIYMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE C TIOMOILBIO
AIIEKTPOHHBIX TAOJIMIL B XOJ1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTh

I'eomerpuueckas
BEpOATHOCTh. Ciry4allHbIN
BBIOOp TOUKH U3 (PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NOHSATHE T€OMETPUUECKON BEPOSATHOCTH.
Pemars 3a1aum Ha HAX0XKJACHUE BEPOSTHOCTEU

B ONBITaX, MPEJACTABUMBIX KaK BIOOP TOUYEK

W3 MHOT'OYT'OJIbHUKA, KPYTra, OTPE3Ka WU AyTU
OKPY>KHOCTH, YUCIIOBOT'O IIPOMEXKYTKA

HcnbiTanus bepryiuimn

UcnibiTanue. Ycnex u
Heynaua. Cepusi HCTIBITAaHUN
710 TIEPBOr0 ycrexa.
Ucneitanus bepuynnu.
BepostHocTH cOOBITHI

B CEPUU UCIIBITAHUN
bepuynnu. [lpaktuueckas
pabora «/cnpiTanus
bepnymm»

OcBanBaTh NOHATHSA UCIIBITAHUE, DIIEMEHTAPHOE
cOOBITHE B UCTIBITAHUH (YCIIEX U HEy/laya), cepus
WCIIBITAHUW, HACTYIUIEHHUE MEPBOrO ycIexa
(Heynaum), cepust ucnsiTanuii bepaysm.

Pemate 3a1a4m Ha HAX0XKACHUE BEPOSITHOCTEN
COOBITHI B CEpUU UCTIIBITAHUIA JJO IEPBOr0 yCIexa,
B TOM YHCJIE€ C MPUMEHEHHEM (POPMYJIIBI CYyMMBI
reOMETPUUECKOU MPOTrPECCUM.

Pemats 3a1a4n Ha HAXOXKAECHUE BEPOSITHOCTEN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOKIEHUE BEPOSITHOCTH
ONPENENEHHOrO YUCIIA YCIEXOB B CEPUN UCTIBITAHUN
bepnymm.

N3yuath B X0/1e MPAKTUYECKOiIl padoThI,
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B TOM YHCJIE C TTIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTHU B CEPUU UCIIBITAHUMI
bepuynnu

CnyvaiiHasi BEJIMYMHA

CrnydaiiHasi BeJIMYUHA U
pacrpeneneHue
BEPOATHOCTEH.
MaremaTtndeckoe OKHUIaHue
Y IACTIEPCUS CITyYalHOMN
BeNM4YUHEL. [Ipumepsl
MAaTEMAaTHYECKOr 0 OKUAAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJIMYMHBI.

[TonsiTHe 0 3aKOHE OOIBIINX
yucen. U3mepenue
BEPOSTHOCTEN € TIOMOIIBIO
yacToT. [IpuMmenenue 3akona
OOJIBIINX YHCEN

OcBOUTDH NOHATHS . CIIydailHasl BEJTUYMHA, 3HAYCHUE
CJIIy4ailHOM BEJIIMYMHBI, PACIIPEICIICHUE
BEPOATHOCTEH.

N3y4yath u 00CyK1aTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIYYallHBIX BEJIUYHH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIEHUS], IPYrue
VM3MEHUYMBBIE BEJIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJEIbHBIX CIy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(bpocaHre MOHETHI, UTPATLHON KOCTH, CO CIyYailHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUJAHUE
CIIy4yallHOW BEJIMYMHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHUE, TUCIIEPCUSI CIIyYalHOM BEJIMYMHBI KaK
aHAJIOT TMCIIEPCUU YHCIIOBOTO Habopa.

PemiaTp 3a1aum Ha BEIYMCIIEHUE MATEMATHUYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOU CIIy4YalHOMN
BEJIMYMHBI 110 33JTaHHOMY PaCIPEICIICHUIO, B TOM
YUCJIE 3374, CBSI3aHHBIX CO CTPAaXOBAaHUEM U
JIOTEPESIMHU.

3HAKOMMTBHCH C MATEMATUYECKUM OKHUJIAHUEM U
JIACTIEPCUEN HEKOTOPBIX PACTIPENEIICHUI, B TOM
YHUCJIE PACTIPEAECICHUS CIyYaiiHON BEIMYUHBI «UHUCIIO
YCIIEXOB» B CEPUH UCIIBITAaHUM bepHyIuin.
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N3yuyaTh 4acTOTY COOBITHS B TTIOBTOPSFOIIUXCS
CJIIy4alHBbIX ONbITaX KAK CIYYaHHYIO BEJINUHHY.
3HAKOMMTBLCS C 3aKOHOM OOIbIITNX Yncel (B hopme
bepuyinnu): mpu G0IBIIOM YKCIIe OTIBITOB YacTOTa
COOBITHS OJIM3KA K €0 BEPOSTHOCTH.

Pemathb 3a1a4u Ha U3MEpPEHUE BEPOSTHOCTEN

C MOMOIIBIO0 YacToT. O6CYyKAATh POJIb 3aKOHA
OOJIBIINX YKCesl B 000CHOBAaHUY YaCTOTHOTO METO/1a
M3MEPEHUS BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJBIITUX YKCEN KaK TPOSBICHUE
CTaTUCTUYECKON YCTOWYHUBOCTHA B U3MEHUYMBBIX
SABJICHUSIX, POJIb 3aKOHA OOJBIINX YUCEN B PUPOJAE U
B JKHU3HU YEJIOBEKA

O060011eHNE, KOHTPOJIH 10 [IpencraBienue qaHHBIX. IToBTOPSATH N3yYEHHOE 1 BHICTPAUBATH CHCTEMY
OnucarenbHasi CTaTUCTHUKA. 3HAHUMU.
BeposiTHOCTB CiiydallHOTO Pemats 3a1aum Ha OpeACTaBICHUE U OTTMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
koMOuHatopuku. Cityyaiiiple | Pemarh 3aJauM Ha HaX0KICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACIIPEACICHUS COOBITHI, B TOM YHCJIC B OMBITaX C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH 00BEAUHEHUSI U TIepeCeUeHUs
COOBITHM, BBIYUCIISITH BEPOSITHOCTH B OMBITAX
C CEpUSIMU CITyYaHBIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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