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HHOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma yueOHOro mnpeamera «MaTemaTHka» Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsI COCTaBJICHA Ha OCHOBe TpeboBaHuil K pe3ysibTaTaM OCBOSHUSI OCHOBHOM 00pa3oBaTeIbHON
MPOrpaMMbl OCHOBHOT'O 0011ero oOpa3oBaHUs, MpeacTaBieHHbIX B {DenepaqbHOM TrocyAapCTBEHHOM
00pa3oBaTeNbHOM CTaHIApTe OCHOBHOrO oOmiero obpazosanus (Ilpukas MuHHcTEepCcTBa MPOCBEIICHUS
Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBadn MunuctepctBoM roctulini Poccuiickoit @enepanuu
05.07.2021 r., per. Homep — 64101) (manee — PI'OC OOO), a taxke Ha ocHoBe DenepanbHO
MPOrpaMMbl BOCIIUTaHUS, C y4yeToM uiel u mnonokeHud KoHuenmuu pa3BUTHS MaTEeMaTHYECKOTO
obpazoBanus B Poccuiickoit @enepanuu.

PaGouass mporpamma paszpaborana Ha ocHoBe DOII (Ilpukaz MwuHucTepcTBa NPOCBEUICHUS
Poccuiickoit @enepamuu ot 18.05.2023 Ne 370 «O06 yrtBepxkaeHuu ¢eaepanbHOl 00pazoBaTeIbHON
MIpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHuUs).

Pabouas mporpamMma mo maTemaTHkKe g 5-9 kiacca sSBISETCS NPUIOKEHHEM K 00pa3oBaTelbHOU
nporpamme ocHoOBHOro o61iero oopazoaruss MOY «OOII Nel0y.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O [IPEAMETA «MATEMATUKA»

[IpenmMeToM MareMaTHKU SBISIOTCA (GyHIaMEHTAJIbHBIE CTPYKTYpbl Hallero Mupa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJIWYECTBEHHbIE OTHOIIEHUS (OT MPOCTEHIINX, yCBAaMBAaEMBIX B
HEMOCPEJCTBEHHOM OIIBITE, /0 JIOCTATOYHO CIJIOKHBIX, HEOOXOAMMBIX MJSi Pa3BUTHS HAyYHBIX U
NPUKIAIHBIX HaeH). MaTemaTuyeckrue 3HaHHUs OOECIICUMBAIOTIIOHUMAHUE TPUHITUIIOB YCTPOMCTBA U
MCIIOJIb30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUSATHE U UHTEPIPETALNIO COIIMATIBHON, SKOHOMUYECKOMH,
MOJIMTUYECKOW HMH(OpPMAIIMU, JAIOT BO3MOXKHOCTH BBIMOJHATH PAaCUYEThl U COCTABIISITH AJITOPUTMBI,
HAXOJIUTh U MPUMEHSTH (POPMYJIbI, BIAIETh MPAKTUICCKUMHU MPUEMAMH T€OMETPUUYECKUXU3MEPEHUN U
MOCTPOCHUMN, YUTATh UHPOPMAIUIO, NIPEAICTABICHHYIO B BHJI€ Ta0NMII, AUarpaMM U TpadUKOB, KUTh B
YCIIOBUSX HEONPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4YailHbIX COOBITUH.

N3yyenne wmarematuku ¢GopMUpYeT Yy OOyYaromIMXCs MaTeMaTH4YeCKUN CTUIIb MBIILICHUS,
MPOSIBJISIONIMICSA B ONPENENEHHBIX YMCTBEHHBIX HaBbIKax. OOy4aronmecsocBauBaloT TaKUE MPUEMBI
Y METOJIbl MBINIJICHUs, KaK UHAYKIUS U JSAYKIHA,000011€HNe U KOHKPETH3allUs, aHAIU3 U CHUHTE3,
KIaccuukanuss W cucTeMmaru3anus, abcrparupoBaHue W aHajuorus. OOBEKTHI MaTeMaTUYECKHX
YMO3aKJIIOUEeHHH, MpaBUiia UX KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOECHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMeHHsI (OpPMYITUPOBaTh, OOOCHOBBIBATh M JOKAa3bIBaTh CYXKICHUS, TeM
caMbIM pPa3BUBAIOT JIOTMUECKOE MbINUIeHue. l3ydeHne marematuku oOecrmeurnBaeT(GOpMHUpOBAHUE
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIUIEHHS] U BOCIIMTAHUE YMEHUWUIEHCTBOBATH 10 3aJaHHBIM
aJIropuTMaM, COBEpPIIIEHCTBOBATH W3BECTHBIC U KOHCTpyHMpOBaTh HOBbIE. B mporecce
pelieHus 3a/1a4 — OCHOBOM yueOHOM NeITeIbHOCTHHA YPOKaX MaTeMAaTHKN — Pa3BUBAIOTCS TBOpUECKAs
W TIpUKIAgHAs CTOPOHBI MbInUIeHUs. OOydyeHHe MareMaThke MaéT BO3MOXKHOCTh pa3BUBATh Y
o0ydaromuxcsi TOYHYI0, pallMOHAIbHYI0O W HMH()OPMATUBHYIO peyb, yMEHHE OTOHpaTh Haubomee
MOIXO/ISAIINESI3bIKOBBIE, CUMBOJIMYECKUE, TpadUUecKe CPeCTBA A BBHIPAKEHUS CYKISCHUN U
HaTJISIIHOTO UX MPEACTABICHHUS.

[Ipy wu3ydeHMM MaTEeMaTHKH OCYIIECTBISETCA OOIee 3HAKOMCTBO C METOJaMH IO3HAHUS
JIEMCTBUTENLHOCTH, MIPEICTABICHUSIMU O MPEIMETEe U METOJaX MaTEeMaTUKH, UX OTIMYHUU OT METOOB
JPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIXITPUMEHEHHSI MATEMATUKH JIJISI PEIICHUS
HAyYHBIX M MPUKIIATHBIX 3a7a4.

HEJIN U3YYEHUA YUEBHOI'O ITPEJIMETA «MATEMATHUKAY. 5-9 KITACCHI

[TpropuTeTHBIMH LIETSIMU O0yUEHUsI MaTeMaTHKe B 5—9 kiaccax sSBISIOTCA:

e (QopmupoBaHUE IEHTPATHHBIX MATEeMATUYECKUX TIOHATUH (YHCIIO, BEIMYMHA, T€OMETpUUYECKas
durypa, TmepeMeHHas, BEpPOSITHOCTb, QYHKIHSA), O0OECIEeYNBAIONINX MPEEMCTBEHHOCTh W
MEPCIeKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00YYArOIIHXCS;

® MOJBEJCHUE O0YYAIOIINXCS HA IOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTeMaTHKU
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U OKPY’KAoIllero Mupa, MOHMMaHHe MaTEeMaTHKHU KaK YaCTH OOIIeH KyIbTyphl YeIOBEUYECTBA;

® Da3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOyd4aromuxcs, M03HaBaTEIbHON
AKTUBHOCTH, MCCIEN0BAaTEIbCKUX YMEHUH, KPUTHUYHOCTH MBILIUIEHUS, HWHTEpPECa K H3YUYEHMIO
MaTEMAaTHKH;

e (dopmupoBaHue (YHKIHMOHAIBHOW MaTeMaTHYeCKOHl TI'pPaMOTHOCTU: YMEHHUs pacIO3HABATh
NPOSIBJIICHUSI MAaTEMAaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHB pPeajbHBIX JKU3HEHHBIX
CUTyalUsX W IpU HU3YYEHHUU JPYIMX YUYEOHBIX IPEAMETOB, IPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHpPOBATH MX Ha S3bIKE MATEMAaTHKU M CO37aBaTh MaTeMaTHYECKHE
MOJIEJIM, TIPUMEHATh OCBOEHHBIM MaTeMaTH4eCKUil amnmapaT [ pElIeHUus IpaKkTUKO-
OpPUEHTUPOBAaHHBIX 3314, UHTEPIIPETUPOBATH U OLICHUBATh I1OJIYUYEHHbIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJEpKaHUS MporpaMMbl 1O MaTematuke B 5-9 kmaccax: «Ywucna u
BBIUUCICHUS», «Anredpa» («AnreOpandeckue BBIPOKEHHS», «YPaBHEHHS U HEPABEHCTBAY),
«Dynkuumy, «I'eomerpus» («I'eomerprudeckue GUrypbl U UX CBOMCTBaAY,

«3MepeHre reoMeTpuUECKIX BEIMUUHY), «BeposTHOCT U cTaTUCTHKa». [laHHbIE TMHUH Pa3BUBAIOTCS

napajuleJbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE HE3aBUCHUMO OJIHA OT

JIPYTOM, a B TECHOM KOHTaKTE€ U B3aUMOJICUCTBUH.

Conepxanue mOporpaMMbl 10 MaTeMaTHKe, paclpelenéHHOoe I0 TojaM  o0ydeHus,
CTPYKTYPUPOBAHO TakUM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPHUHLIUMNHAIBHBIM BOIPOCAM
oOyuyaromyecsi 00pallagnuch HEOJHOKPATHO, 4TOOBI OBJIAZICHHE MAaTeMaTHYECKUMHU IOHATHAMHU U
HaBBIKAMU OCYIIECTBISUIOCH IOCJEA0BAaTEIbHO M IOCTYNATENbHO, C COOJIIOJEHUEM IMPUHIIMIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HaHUS BKIIIOYAJIKNCH B OOIYIO CUCTEMY MaTeMaTHYECKUX IPEeACTaBICHUIN
o0yyaroImuxcs, pacupsis 1 yriayouss e€, o0pa3yst IPOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O [IPEJIMETA «MATEMATUKA» B YYHEBHOM IIJIAHE. 5-9 KJIACCBHI

B cootBerctBun ¢ ®I'OC OO0 MaremaTHKa SBISETCS 00s13aTENIbHBIM Y4eOHBIM MPEAMETOM Ha
YPOBHE OCHOBHOTO o00ImIero odpaszoBanus. B 5-9 kmaccax maremaTuka TpaJulIMOHHO HM3y4aeTcs B
pamKax CIIeIyIOIuX y4eOHBIX KypCOB: B 5—6 Kiraccax — Kypca
«Marematuka», B 7-9 kiaccax — KypcoB «Auredpa» (BKJIIOYas 3JIEMEHTHl CTaTUCTUKU U TEOPUH
BeposiTHOCTeN) U «I'eomerpusi». IIporpamMmoii mo MaTremMaTiKe BBOJUTCS CaMOCTOSTENbHBIA yueOHBIH
Kypc «BeposTHOCTB M CTaTHCTUKAY.

OOmiee yucio 4yacoB JUIsl M3Y4YEHUs MaTeMaTWkH (0a30BbIH YpOBEHb) Ha YpPOBHE OCHOBHOI'O
obmrero obpasoBanust, — 952 waca: B 5 kmacce — 170 gacos (5 gacoB B Henenio), B 6 kimacce — 170
yaca (5 gacoB B Hezeno), B 7 kiacce —204 yaca (6 yacoB B Hezlenio), B 8 kiacce — 204 gaca (6 4acoB B
Heneno), B 9 kinacce — 204 vaca (6 yacoB B HEJICIIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

M3y4eHne MaTeMaTHKH Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa30BaHMs HAIPaBJICHO Ha JOCTIKCHHUE
O6y‘laIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTANPCIMCTHBIX W MPCAMCTHBIX 06pa3OBaTeHBHBIX PE3YJILTATOB
OCBOCHHS Y4€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
JIn4yHOCTHBIE pPe3yabTaThl OCBOCHUS IIPOIPAMMBI 110 MATEMATUKE XapaKTEPU3YIOTCA:

1) narpuoTuveckoe BoCTIHTAHME:

IPOSBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUICKONM MaTeMaTUKH, LEHHOCTHBIM
OTHOILCHUEM K JOCTIDKCHUSIM POCCHUICKUX MAaTEeMaTHKOB U POCCHHCKON MAaTeMaTH4eCKOH IIKOJbI, K
MICIIOJIb30BAHUIO ATUX JOCTHKEHHUH B JPYTUX HayKax U MPHUKIAIHBIX cepax;

2) rpasaaHcKoe U AyXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpakJIaHWHA W peai3allid  €ero Mpas,
NPEICTAaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoUeayp TpakJaHCKOro oOliecTBa (HampuMep, BbIOOpBI, OIPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
OTHYCCKUX HpO6JI€M, CBA3aHHBIX C MPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KCHI/Ifl HAayKH, OCO3HAHUCM
BAXXHOCTHU MOPAJIBbHO-3THUYCCKHUX NPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha aKTUBHOE YyYacTHE B PEIICHUH TMPAKTHUYECKUX 3a/ad MaTeMaTH4YeCKOM
HaIPaBJICHHOCTH, OCO3HAHHEM BaXXHOCTH MaTEMaTHYECKOr000pa30BaHus HA MPOTSHKEHUU BCEH KU3HU
JUISL YCTIEITHOM MTPO()ECCUOHAIBHON ACSITEIBHOCTA U PA3BUTHEM HEOOXOIUMBIX YMEHUN, OCOZHAHHBIM
BBIOOPOM U MOCTPOEHUEM HWHIUBUAYATbHOW TpPAaeKTOPUH OOpa3oBaHUS W KU3HEHHBIX IIJIAHOBC
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) screTHueckoe BOCUTAHHE:
CIIOCOOHOCTBIO K SMOILMOHAIBLHOMY M 3CTETHUECKOMY BOCHPUATHIOMATEMATUYECKHX OOBEKTOB,
3aja4, peHIeHI/II‘/'I, paccy)KHeHHﬁ, YMCHUIO BUACTh MATCMATHYCCKUC 3aKOHOMEPHOCTHU B UCKYCCTBE,

5) meHHOCTH HAYYHOrO MO3HAHHS:

OpHUEHTAalMEH B JAESITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUYHBIX IPEICTaBICHUNH00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI Y€JIOBEKa, MPUPOJbI U OOIIECTBA, TOHUMAaHUEM MaTEeMaTHUYECKON HayKH
Kak c(epbl UeloBEYECKOH JeATeNbHOCTH, J3TalnoB €€ pa3BUTUS W 3HAYUMOCTU Ui Pa3BUTHSA
LIUBWIN3ALUH, OBJIQJICHUEM S3BIKOM MAaTEeMAaTUKU M MaTeMaTH4YecKOW KyJIbTYpOH Kak CpelCTBOM
MO3HAHUS MHpA, OBJIQJCHUEM IIPOCTEUIIMMHU HaBbIKAMHU MCCIIE0BATEIBCKOM e TENIbHOCTH;

6) dusuueckoe BocnuTanue, QopMHpPOBaHME KYJLTYPbl 310POBbS M 3MONHOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO NMPUMEHATh MaT€MaTUYEeCKUE 3HAHUS B MHTEPECax CBOEro 3/I0pPOBbS, BEIEHUS
310poBOro oOpas3a >KHM3HH (30pOBOE NHTaHUE, COAJAHCHPOBAHHBIM PEXHUM 3aHATUN M OTAbIXA,
perynsipHas puznyecKasi akTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKapediekcuu, MpU3HaHUEM CBOETO
IpaBa Ha OIMOKY M TaKOro e MpaBa APyroro 4eaoBeKa;

7) sKo/I0THYECKOE BOCITHTAHHE:

OpUEHTalle Ha NpPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUM JUIs pelleHus 3aJayB o0nacTu
COXPAHHOCTH OKPY’KaroIeH Cpeibl, IUNITAHUPOBAHMSI IOCTYIIKOB U OLIEHKM X BO3MOXKHBIX ITOCJIECTBUI
JUISL OKpY KaroIIe Cpeibl, 0CO3HAHUEM TIII00ATILHOTO XapaKTepa dKOJOTMUYECKUX MpoOJeM U MmyTel ux
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pelIeHus;

8) amanTanus K H3MEHSIOMUMCS YCIOBHAM COUMAIbLHOI M IPHPOIHOI cpebl:

TFOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEOIPENEIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JACSITEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y APYTUX JIFOJIEH,
puoOpeTaTh B COBMECTHOM JIEATEIHLHOCTH HOBbIE 3HAHMSI, HABBIKA U KOMIIETEHIIMU U3 OMbITA APYTHUX;

HE00X0IUMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YnCIIe (POPMYTUPOBATH HJIEH, IIOHATHS,
runore3bl 00 0OBEKTaX U SABJICHUSAX, B TOM YMCIE paHee HE HM3BECTHBIX, OCO3HABATh JE(UIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUSIH AeUCTBUA, POPMYITUPOBATH
U OLIEHUBAThH PUCKHU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbTare 0cBOCHHUS MTPOrpaMMEBI 110 MaTeMaTHKe Ha YPOBHE OCHOBHOTO O0IIEr000pa3oBaHHS
y oOyuaromerocsi OyayT chOpMHpPOBAaHBI METANpPEIMETHBIE pEe3YyJbTaThl, XapaKTEePU3YIOIIHUECs
OBJIAJICHUEM YHHBEPCATbHBIMU M03HABATEIbHBIMU JCHCTBUSMU, YHHBEPCATbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH M YHUBEPCATBLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3naBaTebHbIC YHHBeEpPCAaJIbHbIC y4eOHbIC NeHCTBHS
Ba3zoBbie jjornyeckue qeHCTBUA:

BBISIBJISAT U XapaKTEpU30BaTh CYIECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHSITHH,
OTHOLICHUA MEXIy MOHATHUAMH, (OPMYIMPOBATh OIpPEJE]ICHUs] TOHATHH,  ycTaHaBJIMBAaTh
CYLIECTBEHHBIH MpHU3HAK KiIaccu(UKalUM, OCHOBAHUA JJisi 000OIIEHUs U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBaTh M  IPeoOpa3oBbIBATh CYKICHHs: YTBEpAUTEIbHbIE U

OTpHLIATENIbHBIE, €MUHUYHBIE, YACTHBIE U O0ILME, YCIOBHBIE;

BBISIBJISITh MaTEeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTUBOpEUUsiB  (pakTax,
JAHHBIX,  HAOMIONEHUSIX U YTBEPXKICHHSX, npeajiaraTb KPUTEPUU IJIs1 BBIABICHUS
3aKOHOMEPHOCTEN U MMPOTUBOPEYUH;

JIeNaTh BBIBOABI C MCIOJIB30BAHMEM 3AaKOHOB JIOTMKHM, JEAYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIIOUEHUN 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEeMaTHUYECKUX YTBEPXKIACHUM (IpsIMble U OT IPOTHUBHOIO),
IPOBOJUTH CaMOCTOSITENIbHO HECIIOXKHBIE [0Ka3aTeIbCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTPAUBATh
apryMeHTalUI0, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpPATh CMOCOO pemeHus yueOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapUaHTOB pPELICHMS,
BBIOMpATh HanOoJIee NOAXOAALINM C YIETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3zoBble uccienoBaTeabCKue AeiicTBUSA.

HCIOJIb30BaTh BOMPOCHI KaK HCCIENOBAaTENbCKUM HHCTPYMEHT IMO3HAHUS, (OPMYyJIUPOBATH
BOIPOCHI, (DUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMy, CaMOCTOSTEIBHO YCTAaHABIWBATH HCKOMOE W
naHHoe, GOPMUPOBATH THIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTH TIO CAMOCTOSTEIIBHO COCTaBIEHHOMY IIJIaHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOJbIIOEe
HCCJIEJIOBAaHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00BhEeKTa,3aBUCHMOCTEH OOBEKTOB
MeX Ty co00ii;

CaMOCTOSITENNFHO (pOpMyTUpOBaTh OOOOIIEHHUS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOIO/IEHUsI, UCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX pE3yIbTaTOB, BHIBOJIOB U
000011IeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOLIECCA, & TAKXKE BBIABUraTh MPEAMNOJIONKEHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHSIX.



Paborta c undopmanueii:

BBISIBJIATD HEOAOCTAaTOYHOCTD n HU30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX,
H€O6XOI[I/IMLIX IJId pCHICHUA 3a1a4u;
BBIGI/IpaTB, AHAJIN3UPOBATD, CUCTCMATHU3UPOBATH n HHTCPIIPETUPOBATDH

uH(GOPMAILIMIO Pa3IMYHBIX BUI0B U (GOPM IPEICTABICHHUS;

BBIOMpATH (opMy MpeAcTaBIeHUS HHPOPMAIIUN U UIUTIOCTPUPOBATH pelllaeMble3aladll CXeMaMHu,
JuarpamMmamu, HHOU rpadukoi U uX KOMOMHALIMSIMU;

OLICHUBATh HAIEKHOCTh MHPOPMAIMKU N0 KPUTEPHUSIM, MPEIIOKEHHBIM YUUTESIEMUIH
c(hOpMYJIUPOBAHHBIM CAMOCTOSTEIILHO.

KoMMyHUKATHBHbIE YHUBepcaJIbHbIE y4eOHble elicTBHSA:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYXKJIEHHUS B COOTBETCTBHHM C YCIOBUSAMU U LIETSAMH OOILEHUS,
SCHO, TOYHO, I'PaMOTHO BbIPaXaTb CBOI0 TOYKY 3pEHHUs B YCTHBIXU IMCbMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHUS 110 X0y pELIeHUs 3aJaul, KOMMEHTUPOBATh I10JTyYEHHbIN PE3yJIbTaT;

B X0J1€ 00CYy’KIeHHs 33/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYKAaeMOi TeMbI, IPOOIEeMBbI, peraeMon
3a]aud, BbICKa3blBaTh WJEHM, HALIEJICHHbIE HAa IOUCK pEIEHHs, COMOCTaBIATh CBOU CYXKIEHHUS C
CYXJICHUSIMH JPyTUX YYacTHUKOB [uajiora, OOHApy)KWBaTh pa3MYMe€ M CXOJICTBO TO3WULUH, B
KOPPEeKTHOH (popme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

MPEICTaBIATh PE3yJbTaThl pELIEHUS 3aJaud, OKCIEPUMEHTA, HCCIIEIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIJICHHS C Y4YETOM 3ajjad NMpPEe3eHTALUUd U OCOOCHHOCTEHN
ayJUTOpUU;

MTOHUMATh U UCTIOIH30BATH MPEUMYIIECTBA KOMAHIHON U MHUBHLYy aJIbHON paOOTHINPH PEIICHUN
yueOHbIX MaTeMaTUYECKUX 3a/ay;

IIPUHUMATD 1€JIb COBMECTHOH JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aMI0 COBMECTHOM paboOTHI,
pacnpenenaTh BUABI pabOT, JOTOBapUBATHCSA, OOCYXKIATh MPOIECCH Pe3ysbTaT paboThl, 0000maTh
MHEHHS HECKOJIbKUX JTIOICH;

Y4acTBOBATH B IPYMIIOBBIX (hopMax paboThI (00CyXIeHHsI, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMBI
U JIpyTUe), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOMACUCTBUS C JAPYTMMHU YJIE€HAMHU
KOMaH/1bl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJa B OO MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aMMOJEHCTBHUS.

PerynsiTuBHble YHUBepPCcabHbIe yuyeOHbIe AeiCTBUS
Camoopranmn3anus:

CaMOCTOSATEIILHO COCTABJISATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4u (MJIH €r0 YacTh), BRIOMPATh CIIOCO0
pemieHuss ¢ y4€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIB:

BJaJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS TIpoliecca U pe3yjbTaTra peHIeHus
MaTeMaTHYeCKOM 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELLICHUH 32141, BHOCUTH KOPPEKTHBBI
B JCATCIBHOCTh Ha OCHOBE HOBBIX O6CTO$[TGJ'IBCTB, HafljleHHBIX OHH/I6OK, BBISIBJICHHBIX TPYJIHOCTGI‘/II;

OIICHUBATHL COOTBETCTBUC PE3YyJIbTaTa ACATCIIBHOCTHU MOCTaBJICHHOMN EJIN U YCIIOBHUAM, 00BICHSTD
MMPUYIUHBI JOCTHXXCHUA NI HCAOCTHIKCHUA L CIIU, HAXOANUTH OHH/I6Ky, JaBaTb OCHKY HpI/IO6peTéHHOMy
OTIBITY.
NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHMSI MPOTpaMMbl 10 MAaTEMATHUKE MPEACTABIEHBI IO rojam
00yuyeHHs B CIEAYIOMUX pa3/iesiaX MporpaMMbl B paMKax OTJEeNIbHBIX y4eOHBIXKYpCOB: B 5—6 Kiaccax —
Kypca «Matematuka», B /-9 Kkiaccax — KypcoB «Ainredpay,

«I"'eomerpus», «BeposSTHOCTb U CTATUCTHKA.



PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HHOACHUTEJIBHAS 3AIINCKA

HEJIN U3YUYEHUA YYEBHOI'O KYPCA «MATEMATUKA»

[IpuoputeTHBIME LIETAMU 00yUEHUsI MaTeMaTUKE B 5—6 Kilaccax SBISIOTCA:
® TpoAoDKeHHe (HOPMHUPOBAHHSI OCHOBHBIX MAaTEMAaTHYECKHX TOHSTHHA (YHCIIO,

e BeIMYMHA, TeoMeTpuueckas (urypa), oOSCIEUHMBAOIINX MPEEMCTBEHHOCTh M IMEPCIEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yUYarOMIUXCS;

® pa3BUTHE WHTEIUIEKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEW OOydYaromuxcs, I03HABAaTEIbHON
AKTUBHOCTH, UCCJIEIOBATEIBCKUX YMEHUW, HHTEPECA K U3YUEHUIO MATEMATUKH;

e 1o/BeACHUE O0YYAIOIIUXCS HA JOCTYITHOM JJI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTEMATUKHU
U OKPY’KAIOIIETr0 MUPA;

e ¢opMupoBaHue (YHKIMOHATBHOM MaTeMaTHYeCKOH T'pPaMOTHOCTH: YMEHHsS pacro3HaBaTh
MaTeMaTHYECKHE OOBEKTHI B PEATTbHBIX )KHU3HEHHBIX CHTYAIUSIX, IPUMECHITh OCBOCHHBIC YMCHHSI JIJIS
peLIEHHsT TPAKTUKO-OPUEHTUPOBAHHBIX 337a4, WHTEPIPETUPOBATH IOJYUYEHHBIC PE3YJbTaThl H
OLICHMBATh UX HA COOTBETCTBUEIPAKTUYECKON CUTYALINH.

OcHOBHbIE JMHUM COJEp)KaHUSA Kypca MaTeMaTUKU B 5-6 kiaccax — apupmMeruyeckas u
reoMeTpuuecKas, KOTOpbIe pa3BUBAIOTCA MapaulebHO, KaXKIasiB COOTBETCTBHUH C COOCTBEHHOI
JIOTUKOW, OJHAaKO, HE HE3aBUCHMO OJIHA OT JIPYTOii,a B TECCHOM KOHTAKTE U B3aUMOJICUCTBUH. TaKxke
B Kypce MaTeMaTHKU MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU areOphbl U OMUCATENbHOM CTATUCTHKHY.

W3ydyenne  apudmeTHUecKOro marepuala  HadyWHAETCS CO cUCTEeMaTu3aluu U
Pa3BHUTHS 3HAHUN O HATYPATBHBIX YUCIIAX, IOJTYYCHHBIX HA YPOBHE HAYAIBHOTO O0IIET000pa30BaHMS.

[Ipn 3TOM COBEpIICHCTBOBAHHE  BBIYHCIUTEIBHON TEXHHKH HPOPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM  COYETAETCA C  Pa3BUTUEMBBIYMCIMTEIBHOM  KYJbTYpPbl, B YaCTHOCTH
¢ o0yueHuem MPOCTEUILIUM NpUEMAMIIPUKUIKA UM OLICHKU PE3yJIbTATOB  BBIUMCIICHUM.

W3ydenune HaTypaJbHBIX YHCEN MPOJOIDKACTCST B 6 Kiracce 3HAKOMCTBOM C HAayaJIbHBIMU

MOHSITUSIMHA TEOPUU JIeTMMOCTH. Hauano u3yueHuns: OObIKHOBEHHBIX U ACCATUYHBIX JpOoOel OTHECEHO K 5

KJlaccy. DTO MEpBBIi 3Tam B OCBOCHUU Apo0el, Korjaa MpoUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH,

HNOHATUSMH TeMbl. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX Ap0oOel B MOJHOM O0BEMENPEIIECTBYET

U3YYCHUIO JECATUYHBIX APOOEH, YyTO 1eNecooOpa3HO ¢ TOYKH 3PEHUSUIOTMKU H3JI0KEHHUS] YUCIOBOM

JUHUHU, KOTJa TMpaBuUiia JCUCTBUN C JCCATHYHBIMUIPOOSIMH MOXHO OOOCHOBATh Y€ H3BECTHBIMU

QITOPUTMAMHU BBITIOJHEHUS JEHCTBUNUC OOBIKHOBEHHBIMU JpPOOSIMU. 3HAKOMCTBO C JIECSITHYHBIMU

IpOOsIMU  PACHIMPUT BOSMOXKHOCTH JJII TMOHHUMAaHUS OOYYArOIIMMHCS TMPUKIAJAHOTO TPUMEHEHUS

HOBOM3ANMKMCH TIPH W3YYCHHWH JPYTUX TPEIMETOB M TMPU TPAKTHUSCKOM UCTHOIh30BaHUU.K 6

KJIacCy OTHECEH BTOPOM 3Tam B WM3Y4YEHHH ApPOOEH, I/ie MPOMCXOAUT COBEPIICHCTBOBAHME HABBIKOB

CpaBHEHHUS M TIpeoOpazoBaHus qpoOeii, OCBOCHHE HOBBIXBHIUUCIUTENBHBIX ATOPUTMOB, OTTaYMBaHHE

TEXHUKH BBIYMCICHUM, B TOM YHCIE 3HAUYCHUM BBIPAKEHUH, COJEpKAIIMX U OOBIKHOBEHHBIC, U

NECSATHYHBIE TPOOH, YCTAHOBICHHE CBS3EH MEXIY HUMHU, PACCMOTPEHHE MPUEMOB PEIICHUS 3a1a4 Ha

npo6u.B Hauane 6 kacca MPOMCXOIUT 3HAKOMCTBO C IMTOHSATHEM MPOIICHTA.

OCoOEHHOCTBIO M3Y4EHHsI TIOJIOKUTEIBHBIX M OTPULIATENIbHBIX YUCEN SIBISETCS TO, YTOOHHW TaK¥kKe
MOTYT pacCMaTPUBATHCS B HECKOIBKO 3TarnoB. B 6 kinacce B Havane n3yueHusTeMbl «llonoxurensHbie u
OTpULATEIbHBIE YHCIIa» BblAEsAeTCsS noaremMa «Llenpie uncina»,B paMkax KOTOpPOH 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YWCJIAMU M JEHUCTBUAMM C MOJOKUTEILHBIMU U OTPUIIATEIILHBIMU YHCIAMHU
MIPOUCXO/IUT HA OCHOBE COZEPKATEIBHOIOIMOAX0/1a. JTO IMO3BOJISET HA JIOCTYITHOM YPOBHE ITO3HAKOMHTh
00yJaroIMXCsi MPAaKTHYECKUCO BCEMU OCHOBHBIMU TOHSTHSMU TEMBI, B TOM YHCIE€ W C TMPaBHJIAMH
3HAKOB TMPU BBIIOJTHEHUU apu(PMETHUecKux JeicTBui. M3yueHue palMOHATBHBIX 4YHCENT Ha STOM He
3aKOHUYMTCS, a OyIeT MPOIOIHKEHO B Kypce anreOphl / Kiiacca.



IIpu oOydeHuM pelIeHHI0O TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIONB3YIOTCS apu(MeTHUecKue
npuémel pemieHus. [Ipn oTpaboTke BBIYHCIMTENBHBIX HAaBBIKOB B 5—6 Kiaccax paccMaTpHBAIOTCS
TEKCTOBBIC 3a7ayd CIEAYIOIIMX BHJIOB: 337a4d Ha JABIKCHHUE, HA YaCTH, HA MOKYNKH, Ha paboTy U
IPOM3BOIUTENILHOCTh, HA TPOLEHTHI, Ha OTHOIIEHHS M mporopuuu. OOyuarommecss 3HAKOMSTCS C
npuéMaMH peleHus 3a1a4 1nepeOopoM BO3MOXKHBIX BapHaHTOB, ydarcsi paboTaTh ¢ WHQOpMAaIHeH,
MPEJICTABICHHON B (hopMe TaOIUI] MIIA JarpaMM.

B  nporpamme yueGHOro Kypca «Marematuka» — HpeaycMOTpeHo  (opMupoBaHue
IPOTIEAEBTHUECKUX aANreOpandecKnx MpeAcTaBieHud. BbykBa Kak CHMBOJ HEKOTOPOTO 4YHCiIa B
3aBHCUMOCTH OT MAaTEeMaTUYECKOTO KOHTEKCTA BBOJUTCS MOCTETNIEHHO. ByKBeHHasi CHMBOJIMKA IIUPOKO
UCTIONIB3YETCS TIPEKAE BCETO JUIS 3alUCH OOIINX YTBEPKICHUH U IPEATIoKEeHHH, (HOpMYII, B YaCTHOCTH
JUIS1 BBIYMCIICHUS] TEOMETPUYECKIXBEIINYNH, B KAUECTBE «3aMECTUTEISD» YHCIIa.

B mnporpamme yuebHOro Kypca «MaremaTtuka» MpeACTaBlICHA HArsgHas TE€OMETpHs,
HalpaBJeHHass Ha pa3BUTHE OOpa3HOTO  MBIIUICHUS, IPOCTPAHCTBEHHOTO  BOOOpPAKEHHUS,
n300pa3UTEIbHBIX YMEHUNA. DTO BaXKHBIN 3Tall B U3yUYEHUH T€OMETPUU, KOTOPBIA  OCYIIECTBISETCS Ha
HArJSIIHO-TIPAKTUYECKOM  YpOBHE,  OINHUPAETCSHA HArIsIHO-00pa3HOe MBIIUICHUE 00yYarOMIUXCS.
Bonpiias posib OTBOAWTCS NMPAKTUYECKOW NESATEIBHOCTH, ONBITY, SKCIIEPUMEHTY, MOICIHPOBAHHMIO.
OOy4aronrecs 3HaKOMATCS ¢ TEOMETPHUECKUMH (PUTypaMH Ha IUIOCKOCTH M B NPOCTPAHCTBE, C UX
NPOCTEHITMMU KOH(MUTYpalMsIMH, ydaTcs M300pakaTh MX Ha HEIMHOBAHHOM M KieTd4aTrod Oymare,
paccMaTpuBalOT MX MPOCTEHIINE CBOMCTBAa. B mpomecce m3yueHHs HarjsjHOW I'€OMETPUU 3HAHUS,
NOJTy4YeHHbIE O00YYaroIMMUCS Ha ypOBHE HAdaJIbHOTO OOIIero oOpa3oBaHMs, CHCTEMATHU3HPYIOTCS H
PaCIHINPSIOTCS.

MECTO YYEBHOI'O KYPCA «MATEMATHUKA» B YUEBHOM ITJTAHE»

CornacHo y4eOHOMY IUIaHy B 56 Kitaccax M3y4aeTcsi HHTETpUPOBaHHbBIN peaMeT «MaremaTukay,
KOTOPBII BKJIIOYaET apu(METHYECKII MaTepral U HarJSIHYI0 TEOMETPHIO, a TAK)KE TPOTEICBTHUECKIE
CBEJICHUS U3 alreOphl, DJIEMEHTHI JJOTHMKH U Hadayla ONMUCaTeIbHONH CTaTUCTHUKH.

OO0riee yncino 4yacoB, pEeKOMEH/IOBAaHHBIX IS M3ydeHus: MaTteMaTuku, — 340 gacoB:B 5 kiacce —
170 gacos (5 gacos B Hezenio), B 6 kiacce — 170 gacos (5 yacoB B Hezeno).

COJAEPKXAHUE OBYYEHUA
5 KJIACC

HartypajibHble ync/ia 1 HyJIb

Harypanproe umcno. Psn mHatypanbnbix uucen. Yucno 0. M300pakeHne HATypalbHBIX YHCENT
TOYKaMH Ha KOOPAMHATHOM (YUCIIOBOM) MPSIMOH.

[To3unmonHas cucreMa cuucienus. Pumckas Hymepanus Kak MpuMep HEMO3ULMOHHON CUCTEMBI
cuMcieHus. JlecaTu4Has cuctemMa CUUCIICHNUS.

CpaBHEHHE HaATypaJbHBIX YHCEJI, CPABHEHHE HATYpPaJbHBIX 4YHCENl C HYJEM.

CnocoOsI cpaBHeHUs. OKpYTJIEHHE HATypaJlbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YMCEJ, CBOMCTBO HyJI NpHU CIOKEHUU. BbluMTaHMe Kak JEHCTBHE,
o0paTHOE CIOXKEHHUIO. Y MHOXKEHHE HaTypaJIbHbIX YUCEIl, CBOMCTBA HYJIS U €IMHULBI TIPU YMHOKEHUU.
Jenenne kak AeWcTBUE, OOpaTHOE YMHOXKEHHIO. KOMIOHEHTHI NEWCTBHM, CBS3b MEXIYy HHMH.
IIpoBepka pesynbrata apudmerndeckoro neiictus. IlepemecTuTenbHOE U COYETATENFHOE CBOMCTBA
(3aKOHBI) CIIO’KEHUS] U YMHOXKEHUS, paclpe/leIuTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUSI.

Ucnonb3oBanue OykB 11 00O3HAu€HUST HEM3BECTHOTO KOMIIOHEHTa U 3allUCH CBOMWCTB
apupMeTUIECKUX JEHCTBUM.

Jlenutenun W KpaTHbIE 4YMCTa, PAa3jIoKeHHE Ha MHOXUTeau. IIpocTele M cocTaBHBIE 4HCIA.
[Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHsb ¢ HaTypaJbHBIM [TOKA3aTEIEM. 3allMCh YUCIIA B BUAE CYMMBI Pa3psiAHbIX CIAaraeMbIX.
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HucnoBoe BbIpakeHUE. BblunciieHrEe 3HAYEHUM YUCIOBBIX BBIPAKEHUM, MOPSANOK BBIITOJIHEHHUS
nerlcTBuid. VMcnonb3oBaHUE MPHU BBIYHMCICHUAX MEPEMECTUTEIBHOTO W COYETATEIbHOIO CBOMCTB
(3aKOHOB) CJIOXKEHUS U YMHOXKCHHS, PACIIPECIIUTSIIbHOIOCBOWCTBA YMHOKEHUS.

Apoon

[IpencraBienre o ApoOM Kak crocode 3amuch 4YacTd BelnUYuHBL. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE 1 HETIpaBHIBHBIE IpoOu. CMemanHas ApoOk, MPEACTaBICHHE CMEIIAaHHON poOu B BUIE
HENPAaBWILHOW ApoOM W BBIICTICHUE IIEJION YacTH YHWCIIau3 HEeMpaBWIbHOU Apodu. M3o0paxeHwne
JIpo0ei TOYKaMu Ha YKCIIOBOH npsiMoii. OCHOBHOE cBOMCTBO poou. Cokparnienue apodei. [IpuBenenne
Ipobu K HOBOMY 3HameHarento. CpaBHeHHE IpoOeii.

CrnoxeHue U BbIUMTaHHE ApoOeil. YMHOXKEHUE U JieieHue apobeii, B3auMHO- 0OpaTHbIe APOOH.
HaxoxzaeHue yacTu 1en0ro U Leyoro 1o ero 4acTHu.

JNlecsatnuHas 3amuck apodeit. IlpencraBiieHne aecATUYHOM ApoOM B BUIE OOBIKHOBEHHOM.
N3obpakenune necaTHYHbIX ApoOeii ToukaMu Ha YUCI0BOH npsiMoii. CpaBHEHHE AECATUYHBIX IPOOCH.

Apudmerndeckue  IEHCTBUS €  JECATUYHBIMU  OpoOsimu.  OKpyriieHHe  JeCATHYHBIX
npobeii. Permenne TeKCTOBBIX 3a1a4

Pemrenne TeKCTOBBIX 3a/1a4 apuMETHUECKUM ClIocoOoM. Perienue morudyeckux 3aaad. Pemenue
3a7a4 mepeOopoM BCEX BO3MOXKHBIX BapHaHTOB. Vcrosib30BaHWE MPHU PEIICHUH 3a7a4 TabJuIl U
CXEeM.

Pemienue 3amau, conepskalluX 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYUMHBI: CKOPOCTh, BpeMs,
paccrosiHue, 1eHa, KOJIM4eCTBO, CTOMMOCTh. EMHUIIBI U3MEpeHUsl: Macchl, 00bEMa, IIEHBI, PACCTOSHHUS,
BpeMEHHU, CKOPOCTU. CBSA3b MEXKAY €AUHUIIAMUA U3MEPEHUS KaXKI0W BEJIMUUHBI.

Pemrenre ocCHOBHBIX 337124 Ha JPOOH.

[IpencrasieHre JaHHBIX B BUAC TAOJIUII, CTOIOYATHIX JHATPAMM.

Harasignas reomerpus

Harnsimaeie npeacraBieHus o ¢uUrypax Ha IUIOCKOCTH: TOYKa, HpsMasi, OTPE30K, Jyd, YTOJ,
JIOMaHasi, MHOTOYTOJIBHHUK, OKPYKHOCTb, KpyT. YT0JI. [IpsAMOi, OCTpBIH, TynOWH pa3BEPHYTHIN YIJIBL.

JliHa oTpe3ka, METpUYECKUEe €IUHUIIBI JUIMHBL. [[1Ha J0oMaHo#, nepuMeTp MHOTOYTOJbHUKA.
N3mepenune u MOCTPOCHKE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsinaele npesacraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, IMPSIMOYTOJBHUK,
KBaJpaT, TPEYTOJIbHUK, O PaBEHCTBE PUTYD.

N306paxkenue ¢puryp, B TOM ymcie Ha kieryaroil 6ymare. [loctpoenue koHburypamnmii nu3 yacrei
IpSMOii, OKPY>KHOCTH Ha HEIMHOBAHHOM U KJleTuaToi Oymare.lcronb30BaHle CBOMCTB CTOPOH U YIJIOB
psIMOYTOJIbHUKA, KBaJpaTa.

[Tnomane IPSIMOYTOJIbHUKA u MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX M3
IpSMOYTOJIbHUKOB, B TOM 4Hclie QUryp, U300paxkEHHBIX Ha KieTdyaToi Oymare.EnuHHIIBI H3MepeHus
IUIOUIA/IH.

Harnsgaele npeacraBieHns 0 IPOCTPaHCTBEHHBIX (PUTypax: MPsSMOYTOJIbHBINA Hapajlieienumne],
KyO, MHOrorpaHHuku. M3o0paxeHne MpoCTEeHIIMX MHOTOrpaHHUKOB. Pa3épTku kyba wu
napanenenunena. CosaHue Mojieneid MHOrOrpaHHUKOB (M3 OyMaru,lipoBOJIOKH, TUTACTHIIMHA U IPYTUX
MaTEepUasoB).

O6bEM NpAMOYTOJILHOTO Mapaliienenuneaa, kyoa. Ennauiel nsmepenus oobéma.

6 KJIACC

HarypanbHblie ynciaa
Apudpmernueckue JeMCTBUSI € MHOTO3HAUYHBIMH HATypajJbHBIMU 4YHclIaMu. YwucioBbie
BBIPQKEHUS, MOPSAOK JACUCTBUI, HCHOJb30BaHUWE CKOOOK. lcrosnb30BaHME TMpPH  BBIYMCIECHUSIX

NEPEMCCTUTCIIBHOTO M COYCTATCIILHOTO CBOMCTB CIIOKEHHS U YMHOKCHUS, pacupCACIUTCIIBHOTO
11



cBOMCTBAa yMHOXXEeHUS. OKpYyTIeHUE HATyPATbHbBIX YHCET.
Jlenutenu v KpaTHbIE 4YMCiIa, HAaUOONBIIMK OOIIMN AENUTeNlb U HauMeHbIlee oO0lee KpaTHOE.
JenumocTb CyMMBI U TTpou3BeIeHUs. [leneHune ¢ ocTaTKoM.

Apoon

OObikHOBeHHas1 JpoOb, OCHOBHOE CBOHCTBO Jpo0H, cokpamieHue napobeii. CpaBHeHHE U
ynopsjaouuBaHue apoOeil. Pemenue 3amad Ha HaxoXIAEHME YAaCTHUOT LIEJOrO U LIEJOro IO €ro
gactu. [lpoOHoe uMciao Kak pe3ynbraT neneHus. [lpencraBneHue AECATUYHOM IpoOu B BHIE
OOBIKHOBEHHOH JpOOM M BO3MOXHOCTB IIPE/ICTABICHUS] OOBIKHOBEHHOH ApOOM B BUAE IECITUYHOM.
Jecatuunbple 1poOM M METpUYecKass cucremMa wmep. ApudMeTHuecKue JeHCTBUS M YHCIIOBBIC
BBIPQ)KEHUSIC OOBIKHOBEHHBIMHU U JIECATHYHBIMU JIPOOSIMH.

OtHomenue. [leneHune B JaHHOM OTHOIIEeHMH. MacmTal, nmponopuusi. [Ipumenenuenponopuui
IPU pEIICHUN 3a]1a4.

[TonsTue mpoueHTa. BoluncneHue MpoueHTa OT BEJIWYMHBI M BEIUYMHBI MO €€ IPOLEHTY.
BrlpakeHne TPOLIEHTOB JECATUYHBIMH  JpoOsimu. Pemenue 3amauyHa mpoueHTH. BripaxeHnue
OTHONICHUS BEIMYHMH B MPOLIEHTAX.

IlosoxkuTENBHBIE M OTpUIATECJIbHbIC YUC/IA

ITonmoxxutenbHble U OTPHULATCIIBHBIC YHMCIIA. HeJ’IBIe qucJia. MOI[y.]'IL quciia, recoMeTpuiICcCKas
HUHTEpIpeTalikusa MOAYJA YHCIIA. I/I306pa)KCHI/Ie YuCcl Ha KOOpI[HH&THOfI HpHMOﬁ. YucnoBbie
IIPOMCEIKYTKHU. CpaBHeHI/Ie YHUCCII. ApI/I(bMeTI/I‘leCKI/IC HeﬁCTBHH C IIOJIOXKUTCIBHBIMHU U
OTPHULATCIIbHBIMHA YHCJIaMU.

Hp;IMoyr OJIbHagd CHCTCMAa KOOpAMHAT Ha IIJIOCKOCTH. KOOp,I[I/IHaTBI TOYKH Ha IINIOCKOCTH,
a6cuHcca H OpJuHaTa. HOCTpO@HI/Ie TOYCK U (1)I/Il"yp Ha KOOpI[HH&THOﬁ IIJIOCKOCTH.

BykBeHHbIe BbIpasKeHUs!

[Ipumenenue OykB Ui 3alMCU MaTEMaTUYECKHUX BBIpAXKEHUM M mpemiokeHuid. CpoiicTBa
aprudMeTHIECKUX JIeiicTBUN. ByKBEHHBIE BRIPa)KEHHSI M YMCIIOBBICTIOICTAHOBKY. byKBEHHBIE paBEHCTBA,
HaXO0XJIEHUE HEU3BECTHOro KommoHeHTa. @opmynbl, ¢GopMysbl TepuMeTpa U IJIOLAAH
MpSIMOYTOJIbHUKA, KBajpaTa, 00bEMa mapaienenureia u Kyoa.

Pelnenue TeKCTOBBIX 32724

Pemenne TekcToBbIX 3a/1a4 apudMeTHdeckuM criocobom. Perienre norudeckux 3aaad. Pemenue
3a/1a4 1epedopoM BCeX BO3MOKHBIX BAPHAHTOB.

PGHIGHI/IG 3aaa4, conepmaumx 3aBUCHUMOCTH, CBA3BIBAIOIIINX BCIWMYMUHBI: CKOpOCTI), BpeMSI,
paccrosiHue, 1eHa, KOJIMYECTBO, CTOMMOCTh, MTPOU3BOIUTEIHHOCTD, BpeMs, 00bEM paboThl. EnuHUIIbI
I/ISMepeHI/IﬂI MacCbl, CTOHMMOCTH, paCCTOSIHI/ISI, BpeMeHI/I, CKOpOCTI/I. CBHSB Me)KIly CANHHUIIaMU
H3M€p€HH$I Ka)KHOﬁ BCIIMYHUHBI.

PGHIGHI/IG 3aJa4, CBsJA3aHHBIX C OTHOIICHUHEM, HpOHOpHI/IOHaJ'IBHOCTLI-O BCJIMYHH, HpOHeHTaMI/I;
peleHrne OCHOBHBIX 3a7]ad Ha IPOOU U MPOIICHTHI.

OueHka M TPUKUIKA, OKpyrieHue pesyibrata. CocTaBieHHe OYKBEHHBIX BBIPAKEHUM 10
YCIIOBHIO 33]1a4H.

[IpencraBienne JaHHBIX ¢ TOMOIIBIO TabmuI u quarpamm. Cron0OyaTele AUarpaMMbl: YTEHUE U
nocTpoeHue. YTeHne KpyroBbIX AHarpaMm.

Harnsanas reomerpus

Harnsinaeie npezacraBieHus o ¢urypax Ha IJIOCKOCTU: TOYKa, MpsMasi, OTPE3OK, JIyd, Yroll,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTD, KPYT.

B3anMmHOe pacnonoxkeHne AByX ~HOpSAMBIX Ha  IUIOCKOCTH, IIApAJUIEIBHBIE  IPSMBIE,
NEPIEHANUKYJIIPHBIE NpsAMBIE. 3MepeHne paccTossHUN: MEXKAYy ABYMs TOYKAMH, OT TOUYKH IO NPSIMOU,
JUIMHA MapLIpyTa HAa KBAJAPATHOU CETKE.

N3mepenne # MOCTPOEHHE YIVIOB € IIOMOIIBK TpaHCHOpTUpa. Buasl TpeyroibHUKOB:
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OCTPOYTOJIbHBIM,  MPSAMOYTOJIBHBIA,  TYNOYTOJIbHBIM,  pPaBHOOEOPEHHBIH,  PaBHOCTOPOHHMIA.
YeTbIpEXyroapHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [ IpAMOYTOJIBHUK, KBaApaT: HCIIOJIB30BAHUE CBOWCTB
CTOPOH, YIJIOB, AuaroHained. M3o0paxeHue reomMeTpuueckux (pUryp Ha HEJIMHOBAHHOW Oymare ¢
UCTIOJIb30BaHUEM LIUPKYJIS, TMHEHKHU, YTOIbHUKA, TpaHcnopTupa. [loctpoenus Ha kiner4yaroii Oymare.

[lepumerp mHOrOyrojpHuka. IloHaTHe miomamu QUIyphl, €IWHHUIBI U3MEPEHHS IUIOMIAJIH.
[TpubnmxénHOE M3MepeHue Iuomann (¢uryp, B TOM 4Mcie Ha KBajpaTHoOW ceTke. [IpubmmxénHoe
W3MEPEHHE JUIMHBI OKPYKHOCTH, IUIOLIAN KpyTa.

CumMerpusi: ILEHTpalbHas, oOceBas U 3€pKajbHasi CHUMMETPHUHU.

[TocTpoeHne cuMMETpUUYHBIX QUTYD.

Harnsinele mpencTtaBieHust O MPOCTPAHCTBEHHBIX (Urypax: Mapajuieienumnen, KyO, mpusma,
nupamMmuaa, KOHyc, IMIMHIp, Imap u cdepa. M3o0paxkeHue mpocTpaHCTBEHHBIX Guryp. IIpumeps
pa3BEPTOK MHOTOTPAHHUKOB, LWIMHIpPA U KoHyca. Co3zgaHue MoJeneipocTpaHCTBEHHBIX (uryp (13
OyMmaru, IpOBOJIOKH, IUTACTHIIMHA U IPYTHX MaTepHUajoB).

[Tonstre o0béMa, eauHUIBI U3MepeHusl 00bEMa. OOBEM MPSIMOYTOIBLHOTO TapalIeIeIHIIe/a,
KyOa.

NNPEAMETHBIE PE3YJIBTATDBI
IIpenmeTHble pe3ysibTaThl OCBOEHUS MPOrpaMMbl Y4eOHOI0 Kypca K KOHILy 00y4eHus B 5 KJiacce:

Yuciaa u BbIYUCTIEHUS

[lonumarh W MOpaBUIBHO YHOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C HATYpPaJbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMU U IECATUIHBIMU JPOOSMHU.

CpaBHHMBaTh M YMNOPSAIOUMBATH HATypaJIbHbIE YHWCJIA, CPABHUBATH B MPOCTEHIIUX CIydasx
OOBIKHOBEHHBIE JIPOOH, ACCATUIHBIC TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJIMHATHOW (YMCIIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €l YHCIOM U
n300paxaTh HaTypajJbHbIC YKCIa TOUKAMH Ha KOOPJIUHATHOM (YUCIIOBOI) MPSMOIA.

BEIIoaHSTL apudmernyeckue JICHCTBUSA C HaTypaJbHBIMU YHCIIaMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MIPOCTEHIINX CITydasix.

BoinmonHATs  MPOBEpPKY, TMPUKHUIKY pe3yibTara  BBIUMCICHHIA.

OxpyrisTh HaTypadbHBIEC YHCIA.

Pemienne TekcToBBIX 32124

Pemate TekcTOBBIE 3agaud apu(PMETHUECKUM CIOCOOOM U C TOMOIIbI0 OPraHU30BaHHOTO
KOHEYHOTro nepedopa BceX BO3MOKHBIX BApUaHTOB.

Pemarp 3anmaum, conepikamiye 3aBHCHUMOCTH, CBS3BIBAIOIIME BEJIMYMHBI: CKOPOCTb, BpeMS,
paccTosiHue, 11eHa, KOJIMYeCTBO, CTOMMOCTb.

Mcnonb30BaTh KpaTKUe 3alIMCH, CXEMbI, TA0JINIBI, 0003HAYCHMS ITPH PELLICHUHU 3ajay.

[Tonb30BaTbcsl OCHOBHBIMHM €IMHHUIIAMU HM3MEPEHHUS: II€HBI, MAacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJITHU €IMHULIbI BETMYUHBI UE€pE3 IpYyTHE.

W3BnekaTh, aHaIU3UpOBaTh, OLIEHUBATH MH(OpMAIMIO, MPEICTaBICHHYIO B TabiHIe, HA
CTONIOUaTON NIUarpaMMe, MHTEPIPETHUPOBATh MPEACTaBICHHbIE JaHHBIE, HCIIOJIB30BATh JAaHHbIE MpPU
pelIeHNnH 3a/1ay.

Harnsanas reomerpus

ITonp30BaTbCcsl TEOMETPUYECKUMHU IIOHATHAMH: TOYKa, MpsAMas, OTpPe30K, JIyd, Yyroi,
MHOI'OYTOJIbHUK, OKPY2KHOCTb, KPYT.

[IpuBonuTe mnpuUMepsl OOBEKTOB OKPYXAIOUIEr0 MHpa, HMeIuX (opMy H3ydYEeHHBIX
reoMeTpUIecKux Guryp.

Hcnons30Bare  TEPMUHOJIOTHIO, CBA3aHHYIO c yTilaMu: BEPILHHA CTOPOHA, C
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MHOT'OYTOJIbHUKAMH: YTOJI, BEpPIINHA, CTOPOHA, TUaroHajb, C OKPYKHOCTBIO: paJANyC, TUAMETp, IEHTP.
N300pakaTh M3ydeHHBIE T€OMETpHUECKUE (UTYpbl Ha HEJIMHOBAHHOM M KJIET4aToi Oymare c
MOMOIIBIO IIUPKYJIS U JINHEHKH.
Haxomute  [IMHBI  OTPE3KOB  HENOCPEACTBEHHBIM U3MEPEHHEM  C IOMOUIBIO
JHMHEHKH, CTPOUTH OTPE3KH 3aJJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOTO Paanyca.
Hcnonp30BaTh CBOICTBA CTOPOH M YIVIOB NPSIMOYTOJIBHUKA, KBajpara sl UX ITOCTPOCHUS,
BBIYHCIICHUS TUIOINAAN U IEPUMETPA.
Bbrumcnsate mepumerp W IUIOUIA[b KBaJpaTa, NPSMOYTOJbHUKA, (UTYpP, COCTABICHHBIX W3
IPSAMOYTOJIBHUKOB, B TOM YHUCIIe QUTYp, U300paKEHHBIX HA KJIeTYaToiOyMmare.
[Tonp30BaThCsi OCHOBHBIMH METPHUUYECKUMH €MHULIAMH U3MEPEHUS JUIMHBI, TUIONIA/IN; BEIPAXKaTh
OJTHM €IMHHIIBI BEJIMYNHBI Yepe3 IpyTHe.
PacriosnaBate mapamienenunen, KyO, HCIONB30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOPO T'paHb,
U3MEpPEHUs], HAXOAUTh U3MEPEHHs Mapajuiesenunena, Kyoa.
Bbruncnsare 00béM  KyOa, mnapauienenunena IO 3aJaHHBIM H3MEPEHHSM, IOJIb30BaThCS
eMHUIIAMU U3MEPEeHUsT 00bEMA.
Pematp HecnokHBIE 3aadd  Ha W3MEPEHHE TI'E€OMETPHYCCKHX BEIHMYUHB IIPAKTHYECKUX
curyanusx.[IpenmerHsie pe3yapTaThl OCBOSHHS MPOTrPaMMbI Y4eOHOTO Kypca K KOHIy oOy4deHus: B 6
KJjacce:

Yuciia v BLIYUCTIEHUS

3HaTh U TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUJIAMHU YHCET M CIIOCO0aMU UX 3alHCH,
MEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOHM ()OPMBI 3aIHUCH YHCIIA K JPYTOH.

CpaBHUBaTh U YIOPSIOYMBATH IEIBIC YMCIIA, OOBIKHOBECHHBIC H JCCATUYHBIC TPOOHU,CPABHUBATH
YHCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BoimonusaTe, coueras yCTHbIE U TNHCbMEHHbIE NpPHUEMBI, apudmeTuyeckue IEHCTBHUS C
HATYPAJIbHBIMU W [IEJBIMU YHCIIaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMH JPOOSIMH, TTOJIOKUTESIHHBIME H
OTPUIATESIIEHBIMH YUCIIAMH.

BbluncnsaTe 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, BBHIMOIHATH MPHUKUAKY M OIEHKY pe3yibTara
BBIUMCJICHHUM, BBIIONHITE  MPEOOpa3OBaHUS YHCIIOBBIX BBIpQKEHUN HA OCHOBE CBOKCTB
apudMeTUYECKHUX JACHCTBUH.

CoOOTHOCUTH TOYKY Ha KOOPAWHATHOW MPSIMOW C COOTBETCTBYIOIIMM € YHCIOM U HU300pa)aTh
YHclia TOYKaMU Ha KOOPJIAUHATHON MPSIMON, HAXOAUTH MOJYJIb YHCIIA.

COOTHOCHUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAWHATAMH 3TOM TOUYKH.

OprrJ’IHTb OCIbIC YMCIa U ACCATUYHBIC ,Z[p06I/I, HaxXoJUuTb HpI/I6J'II/I)I(eHI/I$I YHUCCII.

YucnoBbie M OyKBEHHBIEC BIPAKCHHUS

[Tonumars 1 ynotpeOisiTh TEPMHUHBI, CBSI3aHHBIE C 3alIMCHIO0 CTENIEHHU YUCIIa, HAXOAUTh KBajpaT U
KyO 4Mcia, BEIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIIMX CTEIICHH.

[Tonb30BaTbcs NpU3HAKAMM JAETUMOCTH, PacKiaJblBaThb HATypajbHBIE 4YHCIIA HA MPOCTHIE
MHOKUTEH.

[Tonp30BaTbes MacITaboOM, COCTABIATh MPOMOPIIMH U OTHOIICHUS.

Hcnonb3oBath OykBBl i 0003HAUEHMsI YHUCENl HpPU 3alKUCH MaTeMAaTUYECKUX BBIPaKEHUH,
COCTaBJIATh OYKBEHHbIE BBIpAKEHHS M (OPMYJbl, HaXOJIUTh 3HAUYEHUS OYKBEHHBIX BBIPAXKECHUH,
OCYILECTBIIS1 HEOOXOJMMBIE ITOJICTAHOBKU U IIPe0Opa30BaHMUsL.

HaxonuTh Hen3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penrenune TeKcTOBBIX 32124
Pemath MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4H apU(PMETHIECKIM CITIOCOOOM.
Pemare 3amaun, cBsi3aHHBIE C OTHOLUIEHHEM, IMPONOPLMOHAIBHOCTBIO BEIWYUH, IPOLIEHTAMH,
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pemaTh TpH OCHOBHBIE 337]audl Ha APOOH U MPOLICHTHI.

Pemarp 3amaum, conepskamye 3aBHCHMOCTH, CBS3BIBAIOIIME BEINYMHBL CKOPOCTb, BpeMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOIUTEIBHOCTD, BpeMs, 00bEMa paboThl, UCTIONIb3Ys
apudMeTHUeCKUe  JCUCTBUS, OLEHKY, MNPHUKUAKY, [OJb30BaTbCi  CAMHHULIAMH  H3MEPEHUs
COOTBETCTBYIOLIUX BEJINYHUH.

CocraBnsaTh OyKBEHHBIE BBIp@XEHHS [0 YCJIOBHIO 3agaud. M3Biekats wuH(pOpManuio,
IIPEJCTABJICHHYIO B Ta0JIMIAX, HA JIMHEHHOM, CTOJIOUAaTOMMIIN KPyTOBOM narpaMMax, MHTEPIPETUPOBAThH

MPE/ICTABICHHBIC JaHHBIC, UCIIOIL30BaTh JaHHBIC IIPU PEIICHUH 3a/1a4.
[IpencraBisTh UHPOPMALIHIO C TOMOIIBIO TAOJIUL, JIMHEHHOW U CTOIOYATOM Juarpamm.

Harasinnasi reomeTpus

[IpuBoauTh, mTpPUMEPH OOBEKTOB OKPYXKAIOLIETO MHpPA, HMEIOMHUX (HOpMy H3yUEHHBIX
reOMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPBI PABHBIX U CUMMETPUYHBIX QUTYD.

N300pakaTh C MOMOIIBIO LUPKYJIS, JUHEHKH, TPAHCIIOPTUPA HAa HEJIMHOBAaHHOM M KJIETYAaTOM
Oymare M3y4YeHHbIE IUIOCKUE TeOMeTprudecKkrue GUryphl U KOHPUTYpalun, CAMMETPUYHbIE (PUTYPBI.

[Tonp30BaTbcs T€OMETPUUECKUMH TOHATUSMU: PABEHCTBO (UIYp, CUMMETpUs, HMCIIOJb30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHEN: 0Cb CAMMETPHH, IICHTP CUMMETPHH.

HaxonuTh BeIMYMHBI YITIOB MU3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA, CTPOUTH YTIIbI3aJJaHHOM
BEJIMYMHBI, 110JIb30BAThCS MPHU PEILIEHUH 3a]1a4 I'paJyCHONM Mepoi yIJoB, paclO3HaBaTh Ha YepTekax
OCTPBIH, IPSIMOU, Pa3BEPHYTHIM U TYIION YTJIbL.

Bbruucnare AnuHy 10MaHOM, IepUMeTp MHOTOYTOJIbHHUKA, [10JIb30BaThCs €AMHUIIAMH U3MEPEHUs
JUIMHBI, BBIPa)KaTh OJIHU €IMHULIBI U3MEPEHUSI JUIMHBI Yepe3 IpyTHe.

HaxonuTe, HCHONB3ys 4YePTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS TOUKaMH, OT TOUKH
710 TIPSIMOM, JUTMHY ITyTHU Ha KBaJPaTHOM ceTke.

Bbraucnare miomans (Guryp, COCTaBlI€HHBIX W3 MPSIMOYTOJIbHHUKOB, MCIIOJIb30BaTh pa3OueHHE
Ha TPSMOYIOJIbHUKH, HA  paBHble (UIYpbl, JOCTpauBaHUE IO NPSAMOYIOJIbHMKA, IOJIb30BATHCS
OCHOBHBIMH €IMHUIIAMH M3MEPEHHs IUIOIAAN, BbIPaXaTh OAHU €IUHHIIBI U3MEPEHUs IIJI0IAN Yepe3
JpyTHe.

Pacnio3HaBaTh Ha MOJAENAX M HM300paXEHHUAX MUPAMUAY, KOHYC, LWJIMHAP, HCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAaHHE, Pa3BEPTKA.

N300pakaTh Ha KJleT4aTOl Oymare npsiMOYTOJIbHBIHN Mapasienenumnen.

Breraucnare 00b€M  TPSAMOYTONBHOTO TapajuieNenunena, Ky0a, TOJIbh30BaThCS OCHOBHBIMHU
€IMHUIIAMH U3MEpEeHust 00bEMa;

Pemate HecloXHBIE 3a/laud Ha HaXOXKJIEHHE TIEeOMETPUYECKMX BEJIMYUH B MPAKTHUECKUX
CUTYyaIHsIX.
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TEMATHYECKOE INTAHUPOBAHMUE

5 KJIACC
Haumenosanue paznena KomnuectBo OcHoBHOE OcCHOBHBIE BU/JIbI I€ATEIIBHOCTU 00YyYaroIuXcs
(Tembl) Kypca 4acoB COAEPKAHUE
HarypanbHsle uncia. JleicTBus 43 JlecaTuynas cucrema Yurarth, 3aNIMCHIBATh, CPABHUBATH HATYpaJIbHbIC YNCIIA; NPelIaratb u

C HaTypaJIbHBIMUYUCIaMU

cyucieHus. Psan
HATypaJbHbIX YUCEIN.
Harypanbnslii psn.
Yucio O.
HarypanbHble unciana

KOOPJAMHATHOMU IIPSAMOM.

CpaBHenue,
OKpyTJIEHUE
HaTypaJIbHbBIX YHCEL.
Apudmernueckue
JNENCTBUSA

C HaTypaJIbHBIMU
yrcinamu. CBoiicTBa
HYJIS IPU CIIOKEHUHUH
YMHO>KEHHH, CBOMCTBA
€IMHUILIBI TIPU
YMHOKEHUH.

00cyxk1aTh cnocodbl yrnopsigounBanus yrces. U3o0paxars
KOOPJMHATHYIO IPSIMYI0, 0TMe4aTh YUCJIa TOUKAMH Ha KOOPJMHATHON
PSMOi, HAXOAUTh KOOPAMHATHI TOYKH.

HccnenoBarth cBoiicTBa HATYpalbHOTO psna, yucen 0 u lopu

CIIOEHUH Y YMHOKEHUU.

Hcnonb3oBaTh NPaBUJIO0 OKPYTJIEHUS HATYypalbHbIX YUCEl. BBINOIHATH
apudmeTrnyeckme AelicTBUS C HATypaIbHBIMUYUCIIAMU, BBIYUCIATH
3HAYEHUs YUCIIOBBIX BBIPAXKEHUN

€O CKOOKaMu U 0e3 CKOOOK.

3anuchpIBaTh IPOU3BECHNUE B BUJIE CTEIICHH, YMTATh CTEIEHH,
HCNO0Jb30BATH TEPMHHOJIOTHIO (OCHOBAaHUE,T0KA3aTENh),

BBIYMCJISATH 3HAYEHHUS CTEIICHEH.

BbINoHATL NPUKUAKY M OLEHKY 3HAYEHUHN YHCIIOBBIX BBIPAXKCHUM,
npeaiaraTh U NPUMEHSATh MPUEMBI MPOBEPKUBHIYNCICHUH.
Hcnonb3oBaTh NpU BHIYUCIEHUSIX TIEPEMECTUTENIHOE U COUETATEIbHOE
CBOICTBA CIIOKEHUS U YMHOXKEHUS, PACIIPEAETUTEIIBHOE CBOMCTBO
YMHOKEHUS; (POpMYJIMPOBATH
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[TepemecTuTensHOCH
COYeTaTeIbHOE
CBOMCTBA CII0KCHUAU
YMHOXEHUS,
pacipeneauTeNIbHOe
CBOMCTBO YMHOKEHUS.
Jenurenu u KpatHbie
YHCIIa, Pa3oKEeHNe
YUCJIaHA MHOXUTENH.

JleneHnue

¢ ocratkoMm. [IpocTbien
COCTaBHbIE UKCTIA.
[Ipu3naku genumoctu
Ha 2, 5,

10, 3, 9.

Crenens ¢
HaTypaJbHbIM
MOKa3aTeJeM.
YucrioBble BBIPAKEHNUS,
MOPSAIOK IEUCTBUM.
Pelenue TeKCTOBBIX
3a/1a4y Ha BCe
apudmMeTHIecKue

U PUMEHSATH NPaBHJIA TPEOOPa30BaHUS YUCIOBBIX BBIPAKEHHM Ha
OCHOBE CBOWCTB apudMeTnieckux aeiictuii. Uccie10BaTh YnCIOBBIE
3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH I'MIIOTE3bI,
(¢hopmyanpoBaTh 000011eHNS HBBIBO/BI 110 PE3yJIbTaTaM IIPOBEAEHHOTO
HCCIICIOBAHUS.

®opmyMpPOBATH ONpeaeJeHUsl JICTUTENS U KPaTHOTO, HA3bIBaTh
JIETIMTEIA U KPaTHBIE YKCIIa; PACIIO3HABATH MPOCTHIE U COCTaBHBIE
yucia; pOpMyJaTUPOBATH U MPUMEHATH MPU3HAKHU JICTUMOCTH HA
2,3,5,9, 10; npuMeHSITH AJTOPUTM PA3JIOKCHHS YUCIIA HA

MIPOCTHIE MHOXKUTENIN; HAXOAMTH OCTaTKU OT JEJICHUS U HETIOJIHOE
YacTHOE.

Pacno3HaBaTh HCTHHHBIE U JIO)KHBIE BHICKA3bIBAHUSO

HaTypaJIbHbIX YUCIaX, MPUBOAUTH IPUMepPbI U

KOHTPIPUMEPHI, CTPOMTH BHICKA3BIBAHMS U OTPUIIAHUSBBICKA3bIBAHUN O
CBOMCTBAX HaTypaJIbHBIX YHCEIL.

KoncrpyupoBath MaTeMaTH4eCKHe NP EAT0KEHUS

C TIOMOIIIBIO CBSI30K «H», «UJIN», KECIH. .., TO...».

Pemathb TeKCTOBBIC 334K apU(PMETHIECKUM CITIOCOOOM, HCIOJIb30BATh
3aBMCUMOCTH MEX]Ty BETMUYMHAMU (CKOPOCTh,BpEMs, PaCCTOSIHHE; IICHA,
KOJIMYECTBO, CTOUMOCTH U JIp.): AaHAJTU3UPOBATH U OCMbICJIMBATH TEKCT
3a/1auu, nepedopMyIHPOBaATh yCIOBHE, U3BJEKATh HEOOXOAMMBIE
JIAaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXTYy BETUYMHAMU, CTPOUTH
JIOTUYECKYIO IIEMOYKY PACCYKICHHI.

MoaenupoBaTh X0/ peIICHUS 3aa4H C TOMOIIBIO PUCYHKA,
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JIeHCTBHS,
Ha JBIDKEHUE U
MOKYIIKH

CXEMBbI, TAOJIHUIIE.

IIpuBoanTh, pa3duparh, OLEHNWBATH PA3JIMYHbBIC PELLEHUS, 3aIIUCU
pELICHUH TEKCTOBBIX 3a/1a4.

Kputnyeckn  ouneHMBaTbL IIOJYYCHHBIM  pe3ysbTar,
OCYLIECTBJIATh CaMOKOHTPOJIb, TIPOBEPssl OTBET Ha
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OLIHOKH.

Pemars 3amaun ¢ nomomplo mepedopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCH ¢ HCTOPHeH Pa3BUTHS apU(DMETUKH

Harnsagnas IreoMCTpus.

JIHMK Ha TUIOCKOCTH

12

Touka, mpsmas,
OTPE30K, JTyH.
Jlomanas.
N3mepenue qnuHbl
OTpe3Ka,
METpUYECKHUE
€IUHUILIBI

HU3MCPCHUS JJIMHBI.

OKpy’>KHOCTb U KPYT.

IIpaxTnueckas
pabota
«IlocTpoenue y3opa
13 OKPYKHOCTEN».
VYrou. Hpsamoti,
OCTpBIH, TYIION U
Pa3BEPHYTHIN YIJIBL.
N3smepenue yrios.

Pacno3naBaTthb Ha yepTekax, pUCyHKax, OMNMCHIBATD,
HCIIOJIb3YSl TEPMUHOJIOTHIO, U H300Pa’KaTh C IOMOLIBIO
YEepTEKHBIX UHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIy4,
yroJ1, JIOMaHy0, OKPY>KHOCTb.

Pacno3naBath, NpMBOAUTH NPUMePbI 00BEKTOB pPEaTbHOIO
MHpa, UMEIOLINX (GOpPMY U3yUeHHBIX QUTYD, OLEHUBATH UX
JIMHENHBIE pa3MeEpBI.

Hcnonb3oBaTh TMHENKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI
JUISL TIOCTPOCHUS U U3MEPEHUS: H3MEPATD JIIMHY OTPE3Ka,
BEJIMYMHY yTJia; CTPONTH OTPE30K 3aJaHHOM JUIMHBI, YIoJ,
3a/IaHHOW BEJTMYMHBL, OTKJAABIBATDH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPY’KHOCTb 33IaHHOI0 PaJHyca.
N300paxkarh KOHPUTYypalTuu Tr€OMETPUUECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEH, UX YACTEN HA HEJTUHOBAHHOU U

KJIeT4aTo Oymare; mpeasiaratb, ONUCbIBATh U 00CYKIATH

CI0CO0BbI, AJITOPUTMBI ITOCTPOEHHUS.
Pacno3znaBatb u M300pakaTh HA HEJTMHOBAHHOM U
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IIpakTryeckas
pabora
«ITocTpoenue
YIJIOB»

KJIeTYaTol Oymare npsiMoi, OCTPBIN, TYIIOH, pa3BEPHY THIAYTIIH;
CPaBHHUBAThb YIJIBL.

BoI4ucasATh JIMHBL OTPE3KOB, JIOMAHBIX.

ITonnMaTp ¥ MCIIOIB30BATH NIPH PEeLICHUH 32124 3aBUCHMOCTH
MEXy EAMHHUIIAMHA METPUUYECKON CUCTEMBIMED; 3HAKOMHUTBHCH C
HEMETPUYECKUMU CUCTEMAaMHU MEP; BbIPAMKATH JIMHY B Pa3JIUYHbIX
€IMHULIAX U3MEPEHUSL.

HccaenoBath GUrypsl 1 KOHQUryparuu, UCIoab3yIIU(ppoBbIE

pecypcsl

OOGBIKHOBEHHBIE JIpoOU

48

HpoOs. [IpaBuiibHbICH
HEIPaBUJIbHbIE IPOOH.
OcHOBHOE CBOICTBO
IpoOH.

CpaBHeHue 1po6ei.
CrnoxeHue u
BBIYHTaHHE

OOBIKHOBEHHBIX JIpOOEi.

CwMmernanHasApoOs.
YMHOKEHUE U JIeTIeHNE
OOBIKHOBEHHBIX
npobeil; B3auMHO-
oOpatHble IpOOH.
Pemenne  TEKCTOBBIX
3amad, COJIepIKaITNX
npoou. OCHOBHBIE

MopaeaupoBath B rpaguueckoid, mpeaMeTHol Gopme,

C IOMOIIBIO KOMITBIOTEpA OHATHS i CBOHCTBA, CBS3aHHBIEC
OOBIKHOBEHHOM JIpOOBIO.

YuraTh U 3alIMCHIBATh, CPABHUBATh OOBIKHOBEHHbIE po0H,

npeaIaraTb, 000CHOBBIBATH M 00CYKAATh CIIOCOOBI YIIOPST0UMBAHNS

TpoOeit.
N300paxarb 0ObIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPJAMHATHO! NPAMOH; HCIO0Jb30BATH KOOPINHATHYIONPSMYIO JJIs

CpaBHEHUS IpOOei.

®opMyJIMPOBaTBh, 3ANIMCHIBATH C IOMOIIbI0 0YKB OCHOBHOECBOWCTBO
OOBIKHOBEHHOH JIpO0H; MCIOJIb30BATH OCHOBHOE CBOMCTBO APOOH JUIs

COKpalieHu-d ,Z[pO6CI71 U IPpUBCICHUA I[p06I/I K HOBOMY 3HAMCHATCIIIO.

HpeIlCTaB.]'IHTb CMCHIAHHYIO I[p06L B BUJIC HeraBHHBHOﬁ HUBBIACIIATH

LIEJTYIO0 YacTh YHCJIa U3 HENTPABUILHON APOOH.
BeinmoaHaTs apudgMernyeckue JeicTrBus
¢ OOBIKHOBEHHBIMH JpOOSIMH; NPUMEHATH CBOIicTBA
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3a/1a4u Ha IpoOH.
[Tpumenenue OykB
JUTSI 3aITHCH
MaTEeMaTHYECKHUX
BBIPAXKECHUUN 1

MpeI0KEHU I

apupMETUUECKHUX JCUCTBUH I palliOHAIN3AIIUN
BBIYHUCIIEHHU.

BbINOJHATL NPUKUAKY M OLEHKY pe3yJIbTaTa BhIUYUCIICHUI;

npeaIaraTb U NPUMEHsITh NPUEMBI POBEPKH BHIYHCICHUN.

IIpoBoaMTH HCCIIEIOBAHMSI CBOMCTB IPOOCH, ONTUPASICh

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C IIOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh HCTUHHEIC U JIOKHBIC BBICKA3bIBAHUS

0 Ipo0sIX, NPUBOAUTH NPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHUSA U OTPUIIAHUS BbICKA3bIBAaHUM.

PemaTh TEKCTOBBIC 33J1a4uH, COJIEPKAIINE APOOHBIC JaHHBIC, U
3aJja41 Ha HAXO0XKJACHHME YaCTH IEJI0T0 U IISIO0TO I10 €ro YacTu,
BBISIBJISITh MX CXOJICTBA M Pa3JnyMs.

MopaeanpoBaTh X0/ pEeIICHUS 3a/1a4d C IOMOIIbIO PUCYHKA,
CXEMBI, TAOIHIILI.

IIpuBoauTH, pa30upaTh, OLEHUBATH PA3TUYHbBIC PELIICHUS,
3aMUCH PEeUIEHUN TEKCTOBBIX 3a]1a4.

Kputnyecku oneHuBaTh OJy4YECHHBIN pe3yJIbTaT,
OCYILECTBIISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OLIHOKH.
3HaKOMMTBCS ¢ HCTOpHel pa3BUTHUS apu(METUKH

Harnsannas reomerpus.
MHOroyroJbHUKH

10

MHOTOyTrOIbHUKH.
YeTsIpEXYTroIbHUK,
IPSAMOYTOJIbHUK,

KBaJpar.
IIpaxTrueckas

OnuckiBaTh, HCNOJIB3Ysl TEPMUHOJIOTHIO, H300PAKATH
C MIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaANTHL NpUMePHI 00BEKTOB PEAIbHOTO MUPA, UMEIOIINX
(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBapaTa,
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pabora
«IToctpoeHue
IPSIMOYTOJIbHUKAC
3aJaHHBIMH
CTOPOHAMH

Ha HEJIMHOBAHHOMN
Oymarey.
TpeyroybHUK.
[Inomane 1 nepumerp
IPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€IMHULIBI U3MEPEHUS
IUIOLIA/IH.

Ilepumerp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OEHUBATH UX JJUHEHHBIE Pa3MEpHI.

BoruucasaTs: nepuMeTp TpeyrojabHUKa, MPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIONIA/Ib MPSIMOYTOJbHUKA, KBapaTa.

H300paxaThb OCTPOYroJIbHBIE, IPSIMOYTOJIBHBIE U TYIIOYTOJIbHBIE
TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAHHOW W KJIETYATOW Oymare KBajapaT
MPSIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMHA CTOPOH.

HccaenoBarh cBOMCTBA NPSMOYIOJIbHUKA, KBAPATA IIyTEM
SKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUs1, MOJICIIUPOBAHMS; CPABHUBATH
CBOMCTBA KBaJpaTa U MPsIMOYTOJIbHHKA.

KoncrpyupoBath MaTeMaTH4eCKHe NP eEAT0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPHBIY, «J11000i». Pacnmo3HaBaTbUCTUHHBIC U
JIO’KHBIE BBICKA3bIBaHUSI O MHOTOYT'OJIBHUKAX, IPUBOJAMTH MPUMeEPbI U
KOHTPIPUMEDHI.

HccaenoBath 3aBUCMMOCTB ILIOIIA/IA KBAAPATA OT JJIMHBIETO
CTOPOHBI.

Hcnonb30BaTh CBOICTBA KBAIPATHON CETKU JIJISl TIOCTPOCHUADUTYD;
pa30uBaTh IPSIMOYTOJILHUK Ha KBaJIPAThl, TPEYTOJIbHUKH, COCTABJIATH
(burypsl U3 KBaApaToB U MPSMOYTOJILHUKOB U HAXOIUTh WX TUIOMIAb,
pa3OuBaTh GUTYPHI HA IPSIMOYTOIBHUKHA U KBAJPATH U HAXOJIUTh UX
TJI0IIadb.

BeipakaTh BeIMUMHY IJIOMIAIN B PA3IUYHBIX €TMHUIIAXU3MEPECHHS
METPUYECKON CUCTEMBI MEp, MOHUMATh U MCIO0JIb30BATh 3aBUCHMOCTH
MEXIy METPUYECKUMH €TMHUIIAMH U3MEPEHUS TIIOMIAH.
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3HAKOMHTBCS ¢ MPUMEPAMU PUMEHEHHs TUIOLIAAN U IIEpUMETpa B
MpaKTUYECKUX cUTyanusx. Pemars 3apaun

13 peaJIbHOM KU3HU, MPeNJIaratb u 00CyKAaTh Pa3JIMYHbIECTIOCO0bI
pelieHus 3a1a4y

JlecsiTuunble Apodu

38

JlecaTuuHas 3aIKCh
npobeii. CpaBHeHHE

JECSTUYHBIX APOOEH.

JlericTBus

C ACCATUYHBIMH
JIPOOSIMH.
Oxpyrienue
JIECATUIHBIX
nIpo0eit.

Pemenne TeKCTOBBIX
3aJ1a4, CoJIepKaIuX
npo6u. OCHOBHBIE
3a/1ayu Ha ApooH

IIpeacTaBiasiTh AECATUUHYIO IPOODb B BHJIE OOBIKHOBEHHOW, YUTATH U
3alUCBIBATH, CPABHUBATD JIECTUUHBIE IPOOH, NpeAIaraTh,
000CHOBBIBATH U 00CYKIATh CNIOCOOBI YIIOPSJOUYMBAHUS AECITUYHBIX
nIpo0eit.

M300paxkarh necsTUUHbIE JPOOU TOUKAMH Ha KOOPAWHATHOUIIPSIMOM.
BbIABJIATH CX0ACTBA M PA3JIMYHUS IPaBUI apuPMETHUECKUXACHCTBU C
HaTYpaJIbHBIMU YHCJIAMU U JECSITUUHBIMU IPOOSIMH, OOBSICHSTD UX.
BbInoaHATHL apupmMeTHyecKre AeUCTBUS C AeCATUUHBIMUIPOOSIMU;
BBINOJIHATH NPUKHUAKY M OLEHKY PE3YyJIbTaTaBblUMCICHUH.
IIpuMensiTe cBolicTBa apu(pMeTHUECKUX JCUCTBUM s
paroHaIN3auy BEIYUCICHUH.

IIpuMeHsITP NPaBMJIO  OKPYIJIEHMS  JECATUYHBIX  JApoOeil.
IIpoBoanTH McCCIE10BAHUS CBOWCTB JECITUUHBIX Apo0Oei,0nupasich
Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C MTOMOIIIBIO KOMIIbIOTEPA), BBIABUIATh THNOTE3bI U

HNPUBOAUTE UX OOOCHOBAHUS.

Pacno3HaBaTh HCTUHHBIE U JIO’KHBIE BHICKA3bIBAaHUS

0 Apo0sIX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHMS 1 OTPULIAHUS BBHICKA3bIBAaHUH.
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Pemath TekcTOBBIC 3a/1a4M, COJIEpIKaIIe JPOOHbIE TaHHbIE, HHA
HAaXO0’/ICHWE YaCTH I1IEJIOTO U I[EJIOT0 MO €ro YacTH; BhIABJIATH UX
CXO/ICTBA U Pa3JMYusl.

MoaeanpoBaTh X0/]1 pEIICHUS 3a/1a4i C IOMOIIbIO PUCYHKA,CXEMBI,
tabnuupl. [IpuBOANTH, pa30MpaTh, OLIEHUBATH PA3IMYHBIC
pelIeHus, 3alUCH PEIICHU TeKCTOBBIX 3a/1a4.

Ol'[epI/IpOBaTb I[pO6HI>IMI/I YucCiiaMU B PCAJIbHBIX JKU3HCHHBIXCUTYallUAX.

Kputnyecku olleHUBATh TOJTY4YECHHBINA PE3yJIbTaT,0CYIIECTBIISATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBHUE YCIIOBHIO, HAXOIUTh OIINOKH.

3HAKOMUTBCS ¢ HCTOPHeEH pa3BUTHS apU(PMETHKH

Harnsanas reomerpust.
Tena u purypsis
IPOCTPAHCTBE

MHOrOorpaHHHKH.
N300paxkeHue
MHOI'OTPaHHHUKOB.
Mopnenu
IIPOCTPAaHCTBEHHBIX
Tel.
IIpssMOyTONBbHBIN

napanjenenunes, Kyo.

Pa3BépTku kyban
napaenenunesa.
[TpakTuyeckas pabora
«Pa3BépTka KyOay.

O0BeM Ky0a,

Pacno3zHaBaTh Ha yepTekax, pUCyHKAaX, B OKpY:KalolieMMupe
MPSIMOYTOJIBHBIN Tapasuienenumnei, Ky0, MHOTOTpaHHUKH, OMUCHIBATh,
HCI0JIb3Ysl TEPMHUHOJIOTHI0,0LleHUBATH JIMHEHHBIE pPa3MepBhI.
IIpuBoanTH NpUMepbI 00BEKTOB PEAILHOTO MUPA, UMEIOIUXPOpMY
MHOT'OI'paHHHKa, IPSIMOYTOJIBHOTO Mapajuiesenumenaa, Kyoa.
N300paskaTh Ky0 Ha KileTuaToi Oymare.

HccaenoBarth cBoiicTBa Ky0a, IpsSMOYTOJILHOTO Mapajiesienunea,
MHOTOTPaHHHUKOB, UCIIOJIb3Ys Mojieu. PacnosnaBath n
u300pakaTh pa3BEPTKU KyOa u napayienenunena. MoaeanpoBaTh
Ky0 U mapauienenunean3 OyMaru U Npouyux MaTepHaioB, 00bICHATH
CIocod MOJEITMPOBAHUS.
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MMpsAMOYT'OJIBHOT'O
napajuicicruiicaa

Haxoauthb nu3mepenus, BBIYMMCIATH ILIOMIAb IOBEPXHOCTH;00bEM KyOa,
MPSIMOYTOJILHOTO MapajlieienuIie1a; MHCCAe0BATh 3aBUCHMOCTb
00Béma Ky0a oT JUIMHBI ero pedpa, BBIABUIATH U 000CHOBBIBATH
THIIOTE3Y.

Hao0101aTh 1 IPOBOAMTHL AHAJIOTHH MEXKY MOHATUSIMUIUIOIATN

1 00bEMa, IepuMeTpa U IO TOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTPaHHHKaX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI,

CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAaHUI.

Pemats 3aga4u u3 peanbHOM KU3HU

[ToBTOpEeHME U 0000IICHIE

10

[ToBTOpEHME
OCHOBHBIX HOHSATHIH
METOJIOB Kypca

5 knacca, o0001IEHHE
3HAHUU

BoruncasaTs 3HaUCHUS BBIPA)KEHUN, COAEPIKAILMX HATYpaJIbHbIC YUCIIA,
OOBIKHOBEHHBIE U JIECSITUUHBIE APOOU,BBITIOIHATH PeoOpa3oBaHuUs
YHCEIL

Bb10upaTh c1ocod cpaBHEHUs YKCENl, BBIYMCICHUH,

NPUMEHSITh CBOHCTBA apu(METUUECKUX ASUCTBUH JUIs
paroHaIN3aui BEIYUCIECHUH.

OcymecTBAATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX IEHCTBUHN U
CaMOIIPOBEPKY pe3yJibTaTa BEIYMCICHUM.

Pemars 3apauu U3 peanbHON )KU3HU, IPUMEHATh MaTeMaTHYeCKHe
3HAHUSA JJIs peLIeHU 3a/1a4 U3 IPYTUXy4eOHbIX IPEIMETOB.

Pemats 3a1aun pa3HbIMH CI0CO0aAMH, CPABHUBATD - CIIOCOOBI
pelieHus 3a7aud, BIOMPaTh pallMOHAIbHbICII0CO0

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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6 KJIACC

yuciiaMu. YncioBeIe
BBIPKEHHUS, TIOPSTIOK
JICHCTBHI,
HCIIOJIL30BaHUE CKOOOK.
Oxpyrienue
HATypaJIbHBIX YHCET.
[enurenu u kpaTHbIe
YHCIIa; HanOOIbIINN
OOIIINH HEeIUTEIb U
HaMMEHBIIIee 00IIee
KpaTHOE.

Jenumocts cymMBI U
MIPOU3BE/ICHHUS.
Jenenue

¢ octaTkoM. Pemrenue
TEKCTOBBIX3a1a4

HaumenoBanue paznena KomuuectBo OcHoBHOE OcHOBHbIE BUJIBI IESTEILHOCTH 00YYarOIIUXCs
(Temnl) Kypca 4acoB COZEPIKAHUE
HarypanbHble uncia 30 Apudmernueckue BoinoJaHaTs apudpmMeTnyecKue 1eiicTBUSA C MHOTO3HAYHBIMU
JIeHCTBUS HaTypaJbHBIMU YUCJIAMH, HAXOJAUTH 3HAYEHHUS YHCIIOBBIX BBIPAKEHUM CO
C MHOTO3HAQYHBIMHU CKOOKamu ¥ 0e3 CKOOOK; BHIYHCISITH
HaTypaJbHBIMU 3HAYEHUSl BbIPAXKEHUH, COAEPIKALUX CTEIECHHU.

BbINOJIHATH NPUKHAKY U OLEHKY 3HAYCHUN YHCIIOBBIX BBIPAKEHHIH,
NPUMEHSITh NPUEMBI IPOBepKH pe3ynbrata. Ucnosib30BaTh npu
BBIYMCJIEHHSAX IEPEMECTUTENIBHOE U COYETATENIbHOE CBOUCTBA CIOXKEHHUS
U YMHOXEHHUS, PACHpPEIeTUTEIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJIO’KEHUSI, CBOICTBA apu(hMETHUUECKUX JAECHCTBHIA.

HccaenoBath YiCIOBbIE 3aKOHOMEPHOCTH, IPOBOJIUTH YUCIIOBBIE
OKCTIEPUMEHTHI, BBIABUTATh U 000CHOBBIBATHIMIIOTE3bI.
@®opmyaHpoBaTH ONpeaeaeHus ATUTENs U KPaTHOT0, HauOOJIBIIEro
00I11ero AeTUTENs U HAaUMEHBIIIEro 00IIero KpaTHOro, IpocToro U
COCTaBHOI'O YUCEJI; UCIIOIB30BaTh ATUIIOHATHUS IIPU PELICHUH 33/1a4.
IIpuMeHATH aJropuTMBbI BEIYUCICHHUS HAaMOOJIBIIEro 0OLIETroIeIUTeNs U
HalMEHBIIEro 00IIero KpaTHOTo JBYX YMCE, aJITOPUTM pa3IokKeHUs
quciia Ha MPOCThIC MHOXKHUTCIIN.

HccnenoBathb yciaoBHs IeTUMOCTH Ha 4 1 6.

HccnenoBartp, 00cyx1aTh, (POPMYJIMPOBATH U
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000CHOBBIBATDH BBIBOJ O YETHOCTH CYMMBI, IIPOU3BEACHUS: IBYX YETHBIX
qHCel, IBYX HEUETHBIX YHUCIe, YETHOTO U HEYETHOTO YHCEL.
HcceaenoBath cBOMCTBA JICIMMOCTH CYMMBI U IIPOU3BEICHUSUUCEI.
IIpuBoANTHL NPUMeEPHI YKCEI C 33JAHHBIMU CBOHCTBAMH,
pacno3HaBaTh BepHbIe U HeBEPHbIE YTBEPKACHHS

0 CBOMCTBAX YHCEJ, ONPOBEPraTh HEBEPHHIC YTBEPIKICHUSIC
MOMOIIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTs MaTeMaTH4YeCKHU e NP eEII0KEHUS

C TIOMOUIBIO CBSI30K «H», KUIN», «ECHH..., TO...». Pemars

TEKCTOBBIE 33/]a4H, BKIIFOUAIOIINE TIOHATHUS IETUMOCTH,
apupMeTHUeCKUM criocoO0oM, UCII0IB30BaThIIEPE0Op BCEX
BO3MOYKHBIX BAPHAHTOB.

MoaeaupoBaTh X0 PEIICHHS 33J]a4H C TIOMOUIBIO PHCYHKA,CXEMBI,
TaOJINULIBL.

[IpuBoanTH, pa3dupaTh, OLEHUBATH PA3INYHBIC PEIICHUS,3ATTICH
peLIeHH TeKCTOBBIX 3a/1a4.

Kputnuecku oneHMBaTh MOJTY4YEHHBINA pe3yJibTaT, HAXOJUThOILINOKH,
OCYIIIECTBIISITh CAMOKOHTPOJIb, TIPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBHIO

Harnsannas reomerpus.
[IpsiMbIe Ha TUIOCKOCTH

IlepnenauKysspHbIe
psIMbIE.
[TapannensHble
IpsIMBIE.
Paccrosinue mexy

Pacno3naBarthb Ha YCPTEIKaAX, pPUCYHKaX ClIydanl B3aUMHOT'OPACIIOJIIOKCHHA
JIBYX HPSIMBIX.

N300paxkaTh ¢ NOMOIIbIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM U KJIETYaTOM Oymare JBe nepeceKaronuecsnpsmbie, 1Be
IapauleJIbHbIEC MPSIMBbIE, CTPOUTH MIPSIMYIO,
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JIBYMsI TOYKaMH,
OT TOYKH 110 NPSMOH,
JUIMHA MaplLIpyTa

Ha KBaJIpaTHOM CETKe

NEPIECHIUKYIJIAPHYIO JaHHOM.

IIpuBoaNTHL NPUMePHI APAIIIETIBHOCTH U NEPIEHIUKYIISIPHOCTH
IpsIMBIX B IpocTpaHCTBe. Pacno3naBaTh B MHOTOYIrOJIbHUKAX
NEePIEHIUKYJISIpHbIE UnlapasuieabHble CTOpoHbl. HM300paxkarth
MHOT'OYT'OJIbHUKH C MapajlIeIbHbIMU, EPIEHANKYJIIAPHBIMU
CTOPOHAMH.

Haxoauthb paccTosHuE MEXy IByMsI TOUKaMH, OT TOUKH JI0 IPSIMOH,
JUIMHY ITyTH Ha KBaJIpaTHOW CETKe, B TOM YUCIIEUCIIONb3Ys LUPPOBBIE

pecypchl

Jpobu

32

OOBIKHOBEHHAs Jpo0b,
OCHOBHOE CBOMCTBO
JIpoOH, COKpaIleHHE
npo0Oeii.CpaBHeHHE U
YHOPSI0YUBAHUE
npo0eit.

Jecsatuunbie qpooun
METpHYECKasl CHCTEMA
Mep.
Apudpmernueckue
JIEUCTBUSA

¢ OOBIKHOBECHHBIMHH
JIECATUIHBIMHU
IpOOsMU.
OrtHomienue. Jlenenue
B JIAHHOM

CpaBHUBATB U YIIOPSA0YUBATH J1po0OU, BHIOUPATH €IIOCOD
CpaBHEHUs Jpoleit.

IIpeacTaBiasiTh JecsITUYHBIE IpOOU B BUAE OOBIKHOBEHHBIX Jpo0ei 1
OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, MCI0JIb30BATHIKBUBAJICHTHbIC

npeacraBJICHUs I[pO6HI>IX YUCCIT TP UX CPAaBHCHHWH, ITPU BBIYHUCICHUAX.

Hcnonb3oBath JeciTUUHBIE IPOOHU MPU MPeoOpa30BaHUU BEITUYHH B
METPUYECKOI CUCTEME MED.

BeinmonusaTs apudmMernyeckue aeiicTBus

C OOBIKHOBEHHBIMHU M JECATUYHBIMH JPOOSIMHU.

BbruncasTh 3HaUeHUS BBIPAXXEHUN, COJIEpKaMX OObIKHOBEHHBIE U
JeCSITUUHbIE TPOOH, BHIIOJIHATE TPeoOpa3oBaHus ApoOeii, BLIOUPATH
cIoco0, MpUMeHSITh CBOMCTBA apu(MeTHYECKUX AEUCTBUN 115
paroHaIN3aUUBbIYMCIICHUN.

CocTaBisiTh OTHOLICHUS U IPOMOPIIUU, HAXOAUTh

OTHOIIEHHE BEIUYUH, IEIUTh BETUYUHY B JAHHOM
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OTHOILICHHH.

Macmra0, mpornopims.

ITonsiTHE TIpOLIEHTA.
Brrunciaenue
MpoLIeHTa

OT BEJIMYUHEI U
BCJIIMYUHBI I10 €€
MIPOLICHTY.

Penenne TeKCTOBBIX
3a/1a4, CoJIepKaIInx
JIpoOu M MPOIEHTHI.
[TpakTnueckas padbora

OTHOILEHUH.

Haxoauth 3kcniepuMeHTAIBHBIM IIyTEM OTHOLICHUE IJTMHBIOKPYKHOCTH
K €€ IuaMerpy.

HNuTepnpernpoBaTh MacTad Kak OTHOUICHNE BEIMYMH, HAXOAUTH
MaciuTal MmiaHa, KapThl ¥ BBIYUCIATE PACCTOSHUS,UCIIOIbB3YS MAaCIITa0.
OO0BACHATH, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUHUCO CIOBOM
«TIPOLIEHT». BhIpamaThb NpoueHTH! B APOOSIX U IpoOHU B IPOLEHTAX,
OTHOLIEHME JBYX BEIMUYUH B IPOLEHTAX. BBIYMCIAATH IPOLEHT OT YUCIIA U
YHCJIO 110 €r0 MPOLIEHTY.

OKpyrasiTh 1poOU U MPOLEHTHI, HAXOAUTh MPUOINKEHUAIUCEN.

Pemarsb 3aga4m Ha yacTH, IPOLIEHTHI, IPOIOPLIUH,

Ha HaXOXJEeHHE JpoOu (IIpOLEHTa) OT BEJIUUMHBI U BEJIMYUHBIINO €€

«OTHOLICHUCTHHBI IpoOu (MTPOLIEHTY), ApoOu (TIPOIICHTA), KOTOPHIN COCTABIISICT OHA
OKPYKHOCTH K €€ BenuuuHa ot apyroil. llpuBoauTs, pa3dupathb, OEHMBATH Pa3JIUUHbIC
ANaMETpy» pELIEHHUs], 3alMCH PELLIEHUN TEKCTOBBIX 3a/1a4.
N3Baexats nHpopManuio U3 TaOIUI] U TUarpamm,
HMHTEPIPETHPOBATH TAOIMYHBIE JaHHBIE, ONIPEACTATh
HauOoJIbIlIee ¥ HAUMEHbIIIEEe
13 TIPEJICTaBICHHBIX JAHHBIX
Harnsgaas reomerpust. OceBast CHMMETpUSL. Pacno3HaBaTh Ha 4epTekax U H300paKEHUAX, H300PAKATHOT PYKH,
CummeTpust LlenTpansHas CTPOMTH C TTOMOIIBIO HHCTPYMEHTOB (PUTYPY (OTPE30K, JIOMAHYIO,
CUMMETPUSL. TPEYrOJbHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
¢uryp.
[IpakTnueckas
pabota «OceBast
CUMMETPUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTB ), CAMMETPUYHYO TAHHOH OTHOCHTEIBHOIPSIMOH,
TOYKHU.

HaxonuTh npuMepbl CHMMETPUHU B OKPYIKAIOIIEM MHPE.
MopneaupoBaTth u3 Oymaru aBe (GUTypbl, CHMMETPHYHBIC
OTHOCHTEJIBHO TPSIMOIi; KOHCTPYHPOBATH T€OMETPUICCKUC
KOH(HUTypaIiH, UCITIOJIb3YSI CBOMCTBO CHMMETPUH, B TOM YHCIIE C
MTOMOIIIBIO ITU(PPOBEIX PECYPCOB.

HcceaenoBarh CBOICTBA HM3YYEHHBIX (HUTYp, CBSI3aHHBIE C
CUMMETpHEH,  HCIOJIb3YyS  DKCICPUMEHT,  HaOJIOJICHHE,
MO/JICIIMPOBAHUE.

OO0ocHOBBIBATb, ONPOBEPraTb C IOMOIIBI0  KOHTPIPUMEPOB
YTBEPIKICHHS O CHMMETPUH (PUTyp

Bripaskenus ¢ OykBaMu

[Tpumenenue OykB
JUIS 3aIACH
MaTeMaTUYeCKUX
BBIPAKECHUN U
MPEIJIOKEHU .
bykBeHHbIE
BBIPAXKCHUS U
YHCJIOBbIE
MIO/ICTAHOBKH.
bykBeHHbIE
pPaBEHCTBA,
HaxOX/JICHUE
HEU3BECTHOTO

Hcnonb3oBath 0yKBBI 111 0003HAYEHUS YHCEII, TP 3aIHCH
MaTeMaTHYeCKUX YTBEP)KICHUH, COCTABIIATh OyKBEHHbBIE BBIPAXKEHUS 1O
YCIIOBHIO 33]1a4H.

HccaenoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCIIONIB30BATh
OYKBBI JJIsl UX 3alHCH.

BbruncasTh uncioBoe 3HaueHne OyKBEHHOTO BBIPAKEHUSIIPU
3aJJaHHBIX 3HAUYEHUAX OYKB.

3anuceiBaTh (OPMYJIbI: IEPUMETPA U IUIOIIATN PSIMOYTOJIBHUKA,
KBaJlpaTa; JJINHbBI OKPYKHOCTH, IJIOLIAIUKPYTa; BHINOJIHATH
BBIYHMCJIEHHS TI0 ATUM (popMysaMm.

CocrtaBasitb GOpMYyJibl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 11€Ha, KOJIUYECTBO,
CTOMMOCTb; TPOU3BOAUTENIEHOCTD, BPEMsI, 00bEM
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KOMIIOHEHTA. paloThI; BBIIOIHATH BEIUUCIEHUS 110 3TUM popmynam. Haxoauts
dopmyIsl HEU3BECTHBIN KOMIIOHEHT apu(METUYECKOTOJeHCTBUS
Harnsanas reomerpus. 14 YeTsIpEXYroIbHUK, N300pakaTh Ha HEIMHOBAHHOM U KJIeT4aTON Oymarec
@urypsl Ha INIOCKOCTH IIPUMEpBI MCII0JIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJIbHUKOB. YETHIPEXYTOJBbHUKH € 3aJaHHBIMU CBOMCTBAMH:
[TpsiMOYTONBbHUK, C IapajuIebHBIMU, IEPIEHANKYJIIPHBIMU, PABHBIMU

KBaJpar: CBOWCTBA
CTOpPOH, YTJIOB,
UaroHayieu.
W3mepenue yrios.
Bunasr
TPEYrOJIbHUKOB.
ITepumerp
MHOTOYT'OJIbHUKA.
[Tnomane ¢urypsl.
@opMyIIbl IEPUMETPA U
IIJIOIIAN
MPSIMOYTOJIbHUKA.
[TpubnmxEénnoe
M3MEpEHHE TUIOIIATN
duryp.
IIpaxTnueckas

CTOPOHAMH, MPSMBIMU yTJIaMHU U Jp., PABHOOEPEHHBIN
TpeyronbHUK. Ilpeasarars u 00CyKaaTh Cocoo0bl,

AJITOPUTMBI IIOCTPOCHMUS.

HccnenoBath, UCI0NIb3ysl SKCIIEPUMEHT, HA0JIIO/IEHUE,
MOJIEJIMPOBaHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJpaTa, pa30uBaTh Ha
TpeyrojabHUKU. OO0CHOBBIBATDH, ONIPOBEPraThC IOMOILBIO
KOHTPIIPUMEPOB YTBEPKIACHUS

0 IIPSIMOYTOJIbHUKE, KBa/IpaTe, paclo3HaBaTh BEPHbIC HHEBEPHBIE
YTBEPXKICHHUS.

N3mepAaTh ¥ CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIBI,B TOM

YUCJI€ B MHOIOYTOJIbHUKE, CPABHUBATh YTJIbI;

Pacno3HaBaTh OCTpBIE, IPSIMBIE, TYNbIC, Pa3BEPHYTHIC YIJIBI.
Pacno3naBatp, H300paxaTh OCTPOYTOJIBHBIH, IPSIMO- YTOJIBHBIM,
TYHOYTOJIbHBIN, paBHOOEPEHHBII, pABHOCTOPOHHUI TPEYTOJIbHUKH.
BbryucjasaTs nepuMerp MHOIOYTOJIbHUKA, IUIOMAAbMHOTOYTOJIbHUKA
pa30bueHneM Ha MPSIMOYTOJIbHUKH,
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pabora «ITnomans
KpyTra

Ha paBHBIC (PUTYPHI, HCTIOJIB30BaTh METPUUECKHUE SUHUIIBIN3MEPEHUS
JUIMHEI Y TIOIIA I,

HUcnonb3oBaTh NpUOIMAKEHHOE M3MEPEHHUE VIUH U TUIOIIAIeH Ha
KJIeTyaToi Oymare, npuOIKEHHOE H3MEPEHUENTUHBI OKPY>KHOCTH,
IJIOMIAIU KpyTa

[lonoxxuTtenabHbIC U

OTPHULATCIIBHBIC YN CJIa

40

Llenrie yncaa.
Monyinb uncina,
reoMeTpuyeckas
HWHTEpHpeTanus
Moayis. Yucnosble
MIPOMEXYTKH.
[TonoxxutenbHbIC U
OTpHUIIATEIIbHBIE
yucia. CpaBHEeHUE
MOJIOKUTEIBHBIX U
OTPUIIATEIIbHBIX
qucen.
Apudpmernueckue
JIEUCTBUSA

C MOJOXKHUTCIIbHBIMHU H

OTpULIATCIIBHBIMU
YHucCJIaMu.

Pemenue TCKCTOBBIX

3a1a4

IIpuBoAUTH MPUMeEPHI UCIIOJIB30BAHUS B pEAIbHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCET.

HN300pakarth 11€JbIe YKCa, OJIOKUTEIIbHBIE U OTPULIATEIbHbIC
YKCJIa TOYKAMHU Ha YUCIIOBOM MPSIMOM, HCIOJIb30BATh YHCIOBYIO
psAMYIO JUisl cpaBHeHUs uncell. [IpuMeHsaTh nNpaBuJia CpaBHEHUS,
YHOPSAI0YMBATH 1IEJIBICYUCIIA; HAXOAUTh MOIYJIb YHUCIIA.
®opMyMpPOBAaTH NPABUJIA BEIYUCICHUS C MMOJOKUTEIbHBIMUN
OTPULIATENIbHBIMU YKCIIAMU, HAXOAUTh 3HAYEHUS YHCIOBBIX
BBIPAXKEHUM, COIEPIKAIINX AEHCTBUS

C MOJIOKUTEJIbHBIMU U OTPULATEIbHBIMH YHCIAMHU.

IIpuMeHATH CBOMCTBA CIOKEHUS U YMHOXEHUS JJIs
npeoOpa3oBaHUs CYMM U NMPOU3BEICHUMA
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[IpencraBienre qaHHBIX

[IpsamoyronbHas
CUCTEeMa KOOpJAUHATHA
MJIOCKOCTH.
Koopaunarel ToukrHa
IJIOCKOCTH, abcIucca
U OpAMHATA.
Cronbyarsie u
KpYTOBbI€
JTUarpaMMmBbl.
[TpakTnueckas padbora
«ITocTpoenue
JIarpaMmm».

Pemienne TekCTOBBIX
3a]1a4, COJIePKaIUX
JIaHHBIE,

OO0BbSACHATH U WITIOCTPUPOBATH MOHATHE IIPSIMOYTOJIbHONCUCTEMBI
KOOpJMHAT Ha IUIOCKOCTH, UCII0JIb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPJAWHATHOH MJIOCKOCTU TOYKH U (PUTYPBHI 110 3aJaHHBIM
KOOpJMHAaTaM, HAXOAUTh KOOPIUHATHI TOYEK.

YuraTth cTon04yaTbie U KPYroBble AMarpaMMbl; HHTEPIPETHPOBATH
JTAaHHbIC; CTPOUTH CcTOJOYaThIe qruarpaMMbl. McnoJib30BaTh
HH(pOPMAaLNIO, [IPE/ICTABICHHYIO B Ta0IMIIaX, HA AMATPAMMAX JUIS
PEIIEHUATEKCTOBBIX 3aa4 U 3aja4 U3 pealibHOM JKU3HU

MPECTaBICHHBIE
B Ta0JIHIaX U Ha
JirarpaMmax
Harnsannas reometpusi. [TpsamoyronbHbINH Pacno3naBarb Ha yepTexax, pUCYHKaxX, ONMUCHIBATH MUPAMULLY,
@urypsl B IPOCTPAHCTBE napasuiesienume]t, MpU3MYy, HUIUHIP, KOHYC, IIap, H300pakaTh UX OT PyKH,

KyO, pu3Ma,
nUpaMuia, KOHYC,
IMH/IP, TIap |
cdepa.
N3ob6paxenue

MO1eJIMPOBaTh N3 OyMaru, riiacTUiIMHa, MpoBojiokuu ap. [IpuBoauTh
npuMepbl 00BEKTOB OKPYKAIOIIETO MUPA,UMEIOMNX (HOPMBI
Ha3BaHHBIX TEJ.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIHHA, peOPO, TPaHb,0CHOBAHUE,
BBICOTA, PAANYC U JUAMETP, pa3BEPTKA.
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IPOCTPAaHCTBEHHBIX
¢uryp. Ilpumepsr
pa3BEPTOK
MHOTOT'PaHHHUKOB,
[IMHIPpA ¥ KOHYCA.
[TpakTuyeckas pabora
«Co3nanue mojenei
MPOCTPAHCTBEHHBIX
buryp».

IMoustrne 00BEMA;
eIMHUIIBI H3MEPEHHS
00Bvéma. O0BEM
IPSMOYTOJIBHOTO
napajiesenumnesa,
Ky0Oa, hopmyibl 00bEMa

N3y4yaThb, UCHOIB3YsI IKCIIEPUMEHT, HAOJIOACHNE, U3MEPEHUE,
MOJIEJIMPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONIUCHIBATH CBOMCTBA
HAa3BaHHBIX TEJl, BLIABJIATH CX0ACTBA U

Pa3JIMYMA: MEKIY NUPAMHUION U IPU3MOIL; MEKIY

LWIMHIPOM, KOHYCOM H IIApPOM.

Pacno3naBaTth pa3BEépTKU Napaienenunena, Kyoa, npu3Mbl, IUpaMUIbL,
KOHYCa, WINH/PA; KOHCTPYHPOBATH JIaHHbIE TeJa U3 pa3BEPTOK,
CO37aBaTh UX MOJEIIH.

Co3naBaTh Mo/1eJIM TIPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru,IpoOBOJIOKH,
IUTACTHJIMHA U JP.)

N3mepsaTs HA MoJesSIX: AIUHBI pEOEp MHOIOI'PaHHUKOB,AMAMETP Iapa.
BoiBoauTh dpopmyay 00bEMa MpSIMOYTrOJILHOTO

napaiesenunea.

BoruncasaTs no popmysiam: 00bEM NpSIMOYTOJILHOTO NapajlieenuIea,
Ky0a; MCII0Ib30BaTh €AUHUIIBI U3MEPEHUSI00BEMA; BBIYMCIAATH 00BEMBI
TeJI, COCTABICHHBIX U3 KyOOB, apajlIe/IeUIIEeIOB; pelaTh 321241 C
pEaIbHBIMU JaHHBIMU

[ToBTOpEeHUE, 0600IICHHE,
CUCTCMaTHU3aIl A
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[ToBTOpEHNE OCHOBHBIX
ITOHATHITH METOI0B
KypcOB 51 6 KJIaccoB,
00001IeHNE U
CUCTeMaTu3aluusa
3HAaHUH

BoryucjATh 3Ha4eHMs BBIPAXXEHUN, COIEpXKAILIUX HATyPAJIbHBIE,
1eJIbIe, TT0JIOKUTENIbHBIE U OTPULIATEIbHBICUNCIIa, OOBIKHOBEHHBIE
U JIECATUYHBIE IPOOH, BBIMOIHATHIPEOOPA30BaHUS YUCE U
BBIPAKCHU.

Bb10upaTh c1ocod cpaBHEHUS YKCENl, BHIYUCICHUH,

NPUMEHATH CBOICTBA apu(MeTHYEeCKUX AeHCTBUM s
panMoOHaNIU3alUY BHIYUCIICHU.
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Pemars 3apa4u U3 peanbHOMN )KU3HYU, IPUMEHATh MaTeMAaTHYECKHE
3HAHUSA U PEIIEHUS 3a1a4 U3 IPYTUXIIPEAMETOB.

Pemars 3aga4n pasHbIMH CIIOC00aMH, CPABHMBATh,BbIONPATH
CIOCO0OBI PEIICHUS 3a/1a4H.

OcylecTBIATH CAMOKOHTPOJIb BBIIIOJIHAEMBIX 1€HCTBUN U
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

170
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIIUCKA
HEJIN U3YUEHMA YYEBHOI'O KYPCA «AJII'EBPA»

AnreOpa sBISIETCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHHs: OHA
o0ecrieyrBaeT M3y4YCHUE APYTUX TUCIMIUIMH, KaK €CTECTBCHHO-HAyYHOTO, TaK W TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOIAMMO Ui TPOJOJDKCHHs OOpa30BaHUS MB IOBCEIHEBHOW IKHU3HH.
Passutne vy o0yyaromuxcs Hay4HbIX  IIPEACTABICHUM O IMPOUCXOXKIECHUU U CYLUIHOCTH
anreOpanvdeckux a0CTpaKIHiA, CIIOCO0e OTPAKEHUSIMATEMATHUECKON HAYKOW SBIICHUI M MPOIIECCOB B
NPUPOJIC M OOIIECTBE, POJIM MAaTEMATUYECKOrO MOJICIIMPOBAHUS B HAYYHOM TO3HAHUH M B MPAKTHKE
croco0cTByeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX JIJIs
aJlanTayy B COBpeMEHHOM 1H(poBoM obmecTBe. M3ydenue anreOpbl oOecrieunBacTpa3BUTHE YMEHUS
HaOJIr0/1aTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyEeT KPUTUYHOCTH MBIIIJICHUS, CTIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOMW JICHCTBHS W BBIBOJBI, (OPMYJIHPOBATH YTBEPIKICHHUS.
OcBoeHue Kypca anreOpbl 00eCrevYnBacT Pa3BUTUE JIOTMYECKOTO MBIIUICHHUS OOYYAIOUIMXCS: OHHU
HUCIOJIB3YIOT ACAYKTHBHBIC W HWHAYKTHUBHBIC PACCYXKIACHUA, 0606HIGHI/IG U KOHKpPCTU3alUUIO,
abctparupoBanne u aHajorutro. OOydeHwe anreOpe MpearnoyiaracT 3HAYMTEIBHBIA  O00BEM
CaMOCTOSITEIILHOW JCSITEIPHOCTH 00YYaIONIMXCS, TO3TOMY CAMOCTOSITEIIbHOE PEIICHUE 3a/1au SBJISCTCS
peanu3aiuei AeaTeIbHOCTHOTO MPUHIUIIA 00y UeHHSI.

B crpykrype mporpaMmbl y4eOHOTO Kypca «Ainre0pa» Jjisi OCHOBHOTO 0O0Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJCPIKATEIBHO-METOJUUCCKUE JINHHH:

«Ywncna v BBIMUCIEHUS, « ANITeOpandecKue BRIpKECHU, «Y pAaBHEHUS U HEPABEHCTBAY,
«Dynkuuny». Kaxgas U3 3THX colep)KaTelbHO-METOAMYECKUX JIMHUN Pa3BUBAETCS HA MPOTSKEHUU
TPEX JIET U3yUeHHs Kypca, B3aMMOJCHCTBYS C JPYTMMH €r0 JIMHUSAMH. B Xoxe n3ydyeHus: yaeOHOTO
Kypca 00y4aromuMcsi IPUXOAUTCS JIOTHIECKU PACCYKAATh,UCTIONH30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3M € 3THM B ITporpamMmy yueOHOTO0 Kypca « Anredpay BKIIFOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
IpEeJCTaBICHHbIE BO BCEX OCHOBHBIX pazjiellax MaTeMaTH4eCKOro oOpa3oBaHHs M CHOCOOCTBYIOIIHE
OBJI/ICHUIO OOYyYarOMIMMHUCS OCHOB YHUBEpPCAJIBHOTO MaTeMaThyeckoro sizbika. ConepxareiabHON U
CTPYKTYPHOIH 0COOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBIseTCsero MHTErpUPOBaHHbIN XapakTep.

Copepxannie nuHUM «Yucraa M BBIYUCICHUS) CIY>)KUT OCHOBOW MMl JANbHEWINEro M3ydeHUus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYAIOUIMXCS JOTMYECKOTO MBINUICHUS, (HOPMUPOBAHHIO
YMEHUS TOJIb30BAThCS AITOPUTMAMHU, a TAaKXKe MPUOOPETEHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUTS TIOBCETHEBHOM KHM3HH. Pa3BUTHE MOHATHA O YHCIIE€ HAa YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
CBS3aHOC PpAlMOHAIBHBIMH W HWPPALMOHATBHBIMUA YHCIAMHU, (OPMHpPOBAHHEM MPEICTABICHUN O
JNeMCTBUTENIBHOM 4HCJIE. 3aBeplLIeHHE OCBOEHHUS YHCIOBOM JIMHMM OTHECEHOK CpeJHeMy OOIIeMy
00pa3oBaHUIo.

CopepxaHue JByX aireOpandeckux JUHUN — «Anredpandeckue BbIpaXeHUs» U «YpaBHEHUs
U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOMIMXCS MAaTeMaTHUYeCKOro armapara,
HEOOXOIMMOTO TSI PEIICHUS 3a/1a4 MAaTEeMaTHKH, CMEKHBIXIIPEIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOTO oOmiero oOpa3oBaHus Y4eOHBIH MaTepuana TPYNIUPYETCS BOKPYT
palroHaNIbHBIX BBIpAXKEHHH. Alrebpa IEMOHCTPHpPYET 3HAYCHHE MATEMaTUKH KakK s3bIKa [
MOCTPOCHMS MaTeMaTHYECKUX MOJIeNIeH, OMMCaHMsI IPOLIECCOB U SIBIICHUM peasbHOro Mupa. B 3amaun
o0yueHus anredpe BXOAT TakxKe NalbHelIIee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHH ST, HEOOXOJUMOTO,
B YaCTHOCTH, JUTSl OCBOCHUSI Kypca WH(POPMATHKH, U OBJIaJICHHE HABBIKAMUICTYKTHBHBIX PACCYKICHHH.
[IpeoOpa3zoBanne CUMBOJBHBIX (DOPM CIOCOOCTBYET pa3BUTHIO BOOOpPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne (PyHKIIMOHATBHO-TPAPUIECKON JIMHUHM HAIEJICHO Ha TOJIYYCHHE O0yJaroIIMMUCS
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3HAHMA O (QYHKIMAX KaK BaKHEWIIEH MaTeMaTW4ecKOW MOJENH NSl ONMUCAHUS U UCCIICOBAHMS
pa3HOOOpPa3HBIX MPOIECCOB U SBICHUHN B MpHpojae U obmecTBe. M3ydyeHne MaTepuana crocoOCTByeT
Pa3BUTHIO Y OOYYAlOLIMXCS YMEHHUS HCIIOJIb30BaTh Pa3WYHBbIC BBIPA3UTEIbHBIE CPEJICTBA S3bIKA
MaTEeMAaTHKH — CJIOBECHBIC, CHMBOJHMYECKHE, Tpauueckre, BHOCUT BKJIaJ B (OPMUPOBAHUE
MPEACTABICHUH O POJIMMATEMATUKHU B PA3BUTHH [IUBUJIN3ALNU U KYJIBTYPBIL.

MECTO YUEBHOI'O KYPCA «AJI'EBPA» B YUEBHOM IIJIAHE

Cornacno yuyeOHOMy IutaHy B 7-9 Kjaccax HM3ydaercs y4eOHBIH Kypc «AnreOpa», KOTOPBIH
BKJIIOUYAET CJIETYIOIINE OCHOBHBIE pa3/ielibl cojiep:kanus: «Hucaa u BeIUMCICHUS», «Anredpanyeckue
BBIpQXCHUS», «YPAaBHEHUS U HEPAaBEHCTBAY,
«DYHKIINY.

OO0miee  4YMCIO  YAacOB, PEKOMEHJIOBAHHBIX JUIs  W3ydeHuss ~ y4eOHOro  Kypca
«Anrebpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 ugaca B Hememo), B 8 kimacce —102 gaca (3
yaca B Heaelo), B 9 kimacce — 102 gaca (3 yaca B HeaEIiO).

COJEPXAHUE OBYYEHUA

7 KJIACC
Yucia v BBIYHCTICHUS

JlpoOu OOBIKHOBEHHBIE W ICCATUYHBIC, MEPEXOA OT OAHON (OpMBI 3amucu ApoOeit K Ipyroii.
[loHATHE panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHE, YIOPSAOYMBAHUE PALUOHAIBHBIX YHUCEI.
Apudmerndeckne IEHCTBHS C pallMOHAILHBIMU YucliaMu. Pernienue 3aqad U3 peaybHON MPAaKTUKU HA
4acTH, Ha APOOH.

CreneHb ¢ HaTypajJbHBIM IIOKA3aTEJIEM: ONpEJEIICHNE, IPeoOpa30BaHUE BBIPAXKEHUN HAa OCHOBE
olnpezeNeHus, 3anuch 00IbIIMX yuces. [IporeHTsl, 3anuch IpPOLUEHTOB B BUAE ApoOu U ApodU B BUAE
IIPOLICHTOB. TPy OCHOBHBIE 33/1a4¥ HAIIPOLICHTHI, PEIICHHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKH.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHBIX YUCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHCIIE NIpsiMast U 0OpaTHAast IPONOPLUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHH

IlepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOU. JlOMyCTUMBIC 3HA4YECHUS
nepeMeHHbIX. [IpencraBieHnre 3aBUCMMOCTH MEXAy BelIMUYMHAMU B BUJE (opMyiibl. Beuucnenus no
¢dopmynam. [Ipeobpa3oBaHne OyKBEHHBIX BBIPRXKEHUM, TOXKJIECTBEHHO PaBHbIE BBIPAXXEHMUSI, NpaBUia
npeoOpa3oBaHus CyMM U TPOM3BEACHM, MpaBUia PACKPHITHS CKOOOK M TPUBEIEHUS IMOAOOHBIX
claraeMbiX.

CBolicTBa CTENEHNU C HaTypaJIbHBIM IIOKa3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHb MHorowieHa. (CIloK€HUE, BBIUUTAHUE, YMHOXKEHHE
MHOTOWICHOB. (DOpMyJIBI COKPAIIEHHOIO YMHOXKEHHUSA: KBaJapaT CyMMBl M KBaapar Pa3HOCTH.
dopMyna pa3HOCTU KBaJapaToB. Pa3nokeHMe MHOIOWIEHOB Ha MHOXKHUTEIIH.

YpaBHeHHus 1 HEPaBEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IpaBHja IpeoOpa3oBaHMs ypaBHEHHs, PaBHOCHIBHOCTh
YPaBHEHUHU.

JIuneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YNMCI0 KOPHEW JIMHEWHOI'O ypaBHEHUS, pElICHUE
JUMHENHBIX ypaBHEeHHI. COCTaBI€HUE ypPABHEHUM IO YCJIOBMIO 3aJaud. PelleHne TeKCTOBBIX 3ajad C
MTOMONIBIO YPaBHEHU.

JIluHeitHOEe ypaBHEHHE C JByMsl NepeMEeHHbIMH U ero rpaduk. Cucrema ABYX JHMHEHHBIX
yYpaBHEHMI ¢ IByMsl IlepeMeHHbIMH. Perienne cucreM ypaBHeHUH criocobommnoactanoBku. [Ipumepst
pELICHUS TEKCTOBBIX 33/1a4 C IIOMOILbI0 CUCTEM YPAaBHEHUH.

DOyHKIUUHA
Koopnunara touku Ha npsimoil. YucnoBble MPOMEXKYTKH. PaccTosiHue MexAy ABYMs TOUYKAMHU
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KOOPJIMHATHOM IIPSIMOM.

[IpssmoyronpHast cuctemMa koopamHar, ocu OX m QOy. AOcmucca W OpaAMHATA TOYKH Ha
KoopanHaTHOH mockocTu. [Ipumeps! rpadukos, 3aganubix popmynamu. UYteHne rpadukoB pearbHBIX
3apucumocrteil. [lonstue pynknun. ['paduk pynxnun. CoiictBa ¢yHkumid. Jluneitnas QyHkuus, eé
rpaduk. ['paduk dyakuuu y = |x|. ['padmdeckoe penieHre TMHEHHBIX YPaBHEHUN M CUCTEM JTIMHEHHBIX
YPaBHEHUM.

8 KJIACC
Yuciia v BBIYUCICHUSA

KBanpatuslii kopenb u3 yucia. [Tousarue 06 nppaunonaabHOM ymcie. JecaTHIHbIeTPUOIKEHHS
UppanvoHaIbHBIX uncen. CBolcTBa apuMeTHUECKUX KBAJpPAaTHBIX KOPHEH M UX NPUMEHEHHUE K
peoOpa30BaHUIO YHCIIOBBIX BHIPAXKEHUN M BBIYUCIEHUAM. [leficTBUTENIbHBIE YHCIIA.

Crernens ¢ LebIM IoKa3aTesieM U €€ cBoiicTBa. CTaHgapTHas 3alKch YUCIA.

AJredpanyeckue BbIpaKeHHs
KBanpaTHblii TpEXUIICH, pa3ioKeHUE KBAIPATHOTO TPEXUIICHA HA MHOXHTEIH. AlreOpandeckast
npo0b. OCHOBHOE CBOWMCTBO anredOpandeckoii apobu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHHE, JeJeHHe anreOpanueckux apoOed. PannoHanbHblEe BBIPAXKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHHs M HEPABEHCTBA

KBangpatHoe ypaBHeHue, hopmyia KOpHEH KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JIMHEHHBIM M KBaJgpaTHbIM. IIpocteilmine apoOHO-panMoHaIbHbIE
YpaBHEHUS.

I'papuueckas uHTEepnperanys YpaBHEHUH C JBYMs IE€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPaBHEHUH C AByMs INepeMEHHbIMH. [Ipumephl perieHus CUCTeM HEIUHEWHBIX YPaBHEHMM C IBYyMs
IIEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aredOpandeckuM CrocoOoM.

Uucnosble HEpaBeHCTBA U UX CBOMcTBA. HepaBeHCTBO ¢ OIHOM IepeMeHHOU. PaBHOCUIBHOCTD
HepaBeHCTB. JIuHeliHble HepaBeHCTBa ¢ OIHOM nepeMeHHO. CHuCTeMBbITMHENHBIX HEPABEHCTB C OHOU
IIEPEMEHHOM.

DOyHKIUH

[Tonstue pynkunu. OOnacTe OmpeneneHuss U MHOXKECTBO 3HAUEHUHM (QYHKIMH.
CrniocoOslI 3a1aHust PYHKITHH.

I'paduk Pynkumuu. Yrenue coicTB GyHKIuU no e€ rpaduxy. [Ipumeps! rpapukoBPyHKIHH,
OTpa)KAIOIIKX PEAJIbHBIE MPOLIECCHI.

@OyHKIMH, ONUCHIBAIOLINE NPSIMYIO M OOpaTHYIO NPOMOPLHUOHATIBHBIC 3aBUCUMOCTH, UX TPa(UKH.
Oyuxiun y = X2,y = X3, y =Vx, y=|x|. ['paduueckoe pelenre ypaBHEHHMIl 1 CUCTEM yPaBHEHHIA.

9 KJIACC
Yuciia v BBIYUCICHUSA

ParmonanbHble ynciia, UppalMoOHaIbHbIE YHCIIA, KOHEUHbIE 1 OECKOHEUHbIE JeCATUYHbIE IPOOH.
MHOXeCTBO JIeHCTBUTENBHBIX YHCEl, AEHCTBUTEIbHBIC YUCIA KaK OECKOHEUHbIE NECSITUYHBIE IPOOH.
B3anMHO OTHO3HAYHOE COOTBETCTBUE MEXKIYMHOXXECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU
IPSIMOA.

CpaBHeHMe JENCTBUTEIBHBIX quce, apudmetnyeckue JIEHCTBHS C
JEACTBUTEIILHBIMU YUCIIAMU.

Pa3smepbl 00BEKTOB  OKpYXKaloUIero  MHUpPA, UIMTEIBHOCTh  IMPOILIECCOBB OKPYKAIOIIEM
MHUpE.
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[TpubnmxEHHOE 3HAUEHNE BETMYUHBI, TOUHOCTH NpuOmmkenus. Oxpyriaenue uucen. [Ipukuaka u
OLICHKA PEe3yJIbTATOB BBIYMCIICHUN.

YpaBHeHNsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pellienne ypaBHeHUM, CBOASIIMXCS K JIMHEHHBIM. KBasipaTHoe ypaBHEHHE.

Pemenne ypaBHeHM, CBOISAIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. Ilpumepsl pemieHus ypaBHEHUH TpeTbe U YETBEPTOM CTENEeHEH
Pa3IoKEHUEM Ha MHOKHUTEIH.

Pemenne npoOGHO-pallMOHANBHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3ajay alreOpandyeckum
METOJIOM.

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U ero rpaduk. Penienne cucreM AByX TUHEHHBIX YpaBHEHHUH
C IByMs IEPEMEHHBIMU. Penienue cucrteM IByX ypaBHEHUW, OJJHO U3 KOTOPBIX JIMHEMHOE, a Jpyroe —
BTOpOH crerneHu. ['paduueckas MHTEPIIPETAUS CUCTEMBI YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Pemenrie TEKCTOBBIX 33Jay  aireOpanyeckKuM  CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Perenne nuHeNHbIX HEPABEHCTB C OAHOU NEpEeMEHHOM. Penienne cucteM TMHEHHBIX HEPaBEHCTB
¢ onHoi mepemenHoi. KBanparnreie HepaBeHcTBa. ['paduueckas nHTepIpeTaIis HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMS IE€PEMEHHBIMHU.

DOyHKIUH
KBanpatnunast ¢pynkuus, e€ rpaduk u cBoiictsa. [lapabomna, KoopIuHATHI BEPUIHHBITAPA0OIIBI, OCh
CUMMETpPUHU TTapadoIIbI.

A
Ipaduxu dynkumii: y = £x, y= £x+b, y= , y=—x3,y= Vx, y=|x],
X
U UX CBOMCTBA.

YucaoBble MOC/I€10BATEIbHOCTH M IIPOTrPeCcCHHU

[lonsATHEe YMCIOBOM MOCHENOBATEIBHOCTU. 3aJaHUE I[OCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit 1 popmyIoi N-TO YIeHA.

Apudmernueckas U reomerpuueckasi nporpeccur. GopMynbl N-ro wieHa apupMETHUYECKOH U
reOMETPUYECKON IIPOTrPECCU, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHne dneHOB apu(PMETHUECKOM U TeOMETPUYECKOW TMpOorpeccuil TOYKaMu Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHEWHBIN U HKCIIOHEHIUATBHBIN pocT. CI0KHbBIE TPOLICHTHI.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC PE3yNIbTATHI OCBOEHUS IPOrPaMMBI y4e0HOTO Kypcak KOHILY
oOydeHus B 7 KJacce:

Yuciia u BbIYUCICHUS

BbimonHATe, coderas ycTHblE W NUCbMEHHBIE MpPHUEMBI, apudmMeTHueckue AEHCTBUS C
palOHAIbHBIMU YUCIIAMHU.

HaxoauTh 3HayeHHs] YUCIOBBIX BBIpAXXEHUH, MPUMEHATh Pa3HOOOpa3Hble CIOCOOBIM MPUEMBI
BBIUMCJICHHS] 3HAUEHU APOOHBIX BhIpaXKEHHM, COlepKaliuX OObIKHOBEHHbBIE U AECSITUUHBIE JPOOH.

[lepexonuTh OT 0J1HOM (hOPMBI 3aTTCH YUCEIT K APYTOH (ITpeoOpa30BbIBaTh AECATUYHYIO JIpOObh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTHB OECKOHEUHYIO IECATHYHYIO JPOOB).

CpaBHUBaTh M  YNOPAJOYMBATH PALMOHAIBHBIE YHCIIA.

OKpyIJITh YnCa.

BbINoNmHAT, NPUKHUAKY M OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYeHMH YHCIIOBBIX
BbIpaX€HUI. BBIMONHATH AEMCTBUSI CO CTETIEHSIMHU C HATYPaJIbHBIMH TOKa3aTeNIIMU.

[IpuMeHsTh NpU3HAKK IETMMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATYPAJIbHBIX YHCEN.
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Pemlate  NpakTUKO-OPUEHTHPOBAHHBIC  3aJayd, CBA3aHHBIC C OTHOLICHUEM  BEJIM4YMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLICHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUs 3a4ad C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOICTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpanyecKyr0 TEPMUHOJOTHIO W CHUMBOJHKY, MPHUMEHSTH €€ B Ipolecce
OCBOCHHS Y4€OHOTO MaTepuania.

HaxonnTh 3HaueHUs OyKBEHHBIX BHIPAKCHUH MPH 3aIaHHBIX 3HAYCHUSX TEPEMEHHBIX.

BrImonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAKECHHWS B MHOTOWICH NPUBEIACHUEM IOJ00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATE YMHOKEHUE OJTHOWICHA HAa MHOTOWICH M MHOTOWICHA Ha MHOTOYICH, IPHUMEHSTh
dbopMyIIBI KBaJpaTa CyMMBI M KBaIpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3I0KEHHE MHOTOWICHOB HAa MHOXHTEIH C TIOMOIIBIO BBIHECCHHSI3a CKOOKHU
00IIIer0 MHOXKHTEJSI, TPYNIAPOBKH CJIaraeMbIX, IPUMEHEHUS POPMYJI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaTh mpeoOpa3oBaHUs MHOTOWICHOB JJIS PEIICHHs pPA3JIMYHBIX 337a4l3 MAaTEMATHKH,
CMEKHBIX MTPEIMETOB, M3 PEATbHOW MPAKTUKH.

Hcnonb3oBath CBOWCTBa CTETICHEH c HATYPaJbHBIMU MOKa3aTeIsIMH TSI
npeoOpa30BaHMs BBIPAKEHUM.

YpaBHeHHUsS U HEPABEHCTBA

Pemrate inHEVHBIE ypaBHEHUS C OHOW IEPEMEHHON, IPUMEHSS ITPaBUIA MIEPEX01a0T UCXOIHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YACIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPU PEIICHUH JTUHEHHBIX YPABHEHUHN U UX CUCTEM.

[lonOuparhs mpuMepbl Hap 4YMCEN, SIBJIAIOMIMXCS PELIEHUEM JMHEHMHOrO YpaBHEHMSC JBYMs
IIEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOM TIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHS C IBYMs TIEPEMEHHBIMH,
HOJIb3YsICh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUS.

Pemiate cucteMsl AByX JINHEHHBIX YpaBHEHUH ¢ IBYMs IEPEMEHHBIMU, B TOM YHCIerpaduyeck.

CocTaBiATh U pelarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUU IO YCIIOBUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJja4M ITOJYyYEHHBIN PE3yJIbTaT.

DOyHKIUHA

N300pakaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIME 33aJaHHBIM KOOpAMHATaM,
JTy4H, OTPE3KH, WHTEPBAIBI, 3alMCBIBATH YHCJIOBBIE IPOMEXKYTKH Ha aareOpandecKoM s3bIKe.

OTmeyars B KOOPIMHATHOW IJIOCKOCTH TOYKM IO 3a/JIaHHBIM KOOPIMHATAM, CTPOUTH IPaHKH
AHEHHBIX QyHKIMHA. CTpouTh rpaduk GyHKkuuu Y = |x|. OnuceBaTh C MOMOIIBIO (YHKIIMNA U3BECTHbIE
3aBUCHUMOCTH MEXIY BEJIMYMHAMU: CKOPOCTb, BPEMs, pacCTOSHME, II€Ha, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOIUTENIBHOCTb, BpeMs, 00BEM pabOTHI.

HaxonuTh 3HaueHHe QyHKLNH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii crnoco0 MpejCcTaBiIeHUS MW aHaIu3a HHGOPMAIMH, W3BJICKAaTh U
MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPapUKOB peaTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

[IpenmeTHbIE pe3yIbTaThl OCBOCHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHITy 00y4eHus B 8 KJacce:

Yucia v BBIYUCICHUS

Hcnons30BaTh HaYaJIbHBIE IIPEICTABICHNS O MHOKECTBE IEUCTBUTENBHBIX YACEN 111 CPDABHEHUS,
OKpYTJIEHUS U BBIYUCICHUN, N300pakaTh JeHCTBUTENbHbIE YUCIIa TOUKAMU Ha KOOPJUHATHON IPSIMOM.

[IpumensTh MOHATHE apU(METHYECKOro KBAJApPAaTHOTO KOpHS, HaXOAWUTh KBaJlpaTHbIE KOPHHU,
UCIIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBIIOIHATH IPe0Opa3oBaHMsl BEIpaXKEHHI, COJIepKaIINX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaThk 3aMcH OONBIIMX M MaJbIX YHCEN C MOMOUIBIO JIECATUYHBIX Apo0ei U creneHen
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gucia 10.

Auredpanyeckue BbIpaKeHH

[TpuMeHSTH MOHATHE CTETICHH C IEJIBIM TI0Ka3aTeseM, BHIIOIHATh TPpeoOpa3oBaHUsBEIPAKEHUH,
COJEPIKALIMX CTEIEHH C LEIIbIM NIOKA3aTEIEM.

Beimonssare TOKJECTBEHHbIE npeoOpa3oBaHus paLOHAIBHBIX BbIpayKEHUH
Ha OCHOBE IMPaBHJI ICHCTBUI HaJl MHOTOWICHAMHU U aJTreOpandecKuMu JIpOOsIMH.

PacknaapiBaTh KBaipaTHBIM TPEXUIEH HA MHOXKUTEIIN.

[IpumensTs  mpeoOpa3oBaHus BBID@KEHUI  JUId  pelIeHus  pasiMyHbIX  337a4
U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

Pemarp ynmHelHbIe, KBaJpaTHbIE YPABHEHUS U PALIMOHAIBHBIE YPAaBHEHUS, CBOIALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHUH C JIBYyMsI [IEPEMEHHBIMU.

[IpoBoauTH mHpOCTEUIINE HMCCIECIOBAHHUS YPABHEHUM M CUCTEM YPAaBHEHHMH, B TOM YHCIE C
IpUMEHEHHEM TIpadUyecKuX NpeAcTaBlieHu (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WIH CUCTEMaA
YpaBHEHUH pElLleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

Ilepexoauth OT clloBeCHOM (hopMyIMpPOBKH 3a7au K €€ anreOpanyeckoil MOJENIUC MOMOLIbIO
COCTaBJICHUS ypPaBHEHHsA WIH CHCTEMbl YpPaBHEHHWH, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJYYCHHBIN Pe3yJIbTaT.

[IpuMeHTh CBOMCTBA YHUCIIOBBIX HEPABEHCTB MJIsi CPaBHEHUS, OLICHKH, pEIlaTh JUHEHHbIC
HEpaBEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI, JaBaTh IpadMuecKyr0 WIUTIOCTPAIIUI0 MHOXKECTBA
pELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[loHnMaTh M KUCHOIB30BATH (DYHKIMOHAIBHBIE MOHATUS M SI3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003Ha4YeHMsI), OIpENEsATh 3Hau€HUE (PYHKIMM IO 3HAYEHHIO apryMEHTa, ONpPENeNsiTh CBOMICTBa
byHkun no e€ rpaduky.

Ctpoutb rpauku 3J1eMEHTapHbIX (QYHKIMH BUAA:

y= L y= x2 y= x3,y= +x, y= |x|, onuceBaTh CBONCTBA UMCIOBOH (YHKIIHH
X

o e€ rpaduxy.
[IpenMeTHBIE pe3yabTaThl OCBOSHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHITy 00yueHus B 9 kiacce:

Yuciia v BBIYUCICHHUSA

CpaBHUBATh U yHIOPSAJOYUBATH PAllMOHATIBHBIE U HPPALlMOHAIBHbIE YUCIIA.

BoinonuaTe apugmMernyeckue IEHCTBUS € palMOHAIBHBIMM YHCIIAMH, COY€Tass YCTHBIE U
IIACbMEHHBIE TPUEMBI, BBIITOJIHATH BBIYMCIICHHS C UPPALMOHAIBHBIMY YHACIAMU.

Haxonnute 3HadeHUs cTeneHed ¢ LENbIMHA I10KA3aTesIMH M KOPHEH, BBIYMCIATH 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUN.

OxpyrisiTh AEUCTBUTEIBHBIE YMCIIA, BBINOJIHATh MPUKUAKY PE3yJbTaTa BBIYMCICHUH, OLECHKY
YU CJIOBBIX BBIPAXKEHUM.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nMHEVHBIE M KBaJpaTHbIE YpaBHEHMS, YPaBHEHUs, CBOJSIIHMECS K HHUM, MPOCTEHIINE
IpOOHO-pallMOHAIbHbBIE YPaBHEHUS.

Pemarp cucreMbl IBYX JMHEHHBIX YpaBHEHUH C JABYMsI IEPEMEHHBIMM M CHCTEMBI JIBYX
ypaBHeHHfI, B KOTOPBIX OJHO YPaBHCHUC HEC ABJIACTCA JIMHEHHBIM.

Permrate TekcTOBBIE 331aUN aIredpanuecKuM CocoOOM C MOMOIIBIO COCTABICHHS YpaBHEHHS WIIH
CHUCTEMBI JIBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBoauTh mpoCTEHIINE HCCIEIOBAHUS YPABHEHMM M CUCTEM YpPAaBHEHUH, B TOM YHCIE C
IpUMEHEHHEM TIpaduyecKux MpeAcTaBleHUl (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WJIM CHCTEMa
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YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiate nuHeliHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh PELIEHNE HEPABEHCTB Ha
YHUCJIOBOU NPSIMOM, 3aIIUCHIBATH PELICHUE C TIOMOIIBIO CUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJPATHOE
HEpaBEHCTBO, N300pakaTh PELICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM MPSIMOH, 3aIUCHIBATH PEIICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUH Pa3IMYHBIX 3a1a4.

DOyHKIUHA

PacnioznaBath ¢byHKIMN U3yYCHHBIX BUJIOB. [Toxa3biBaTh CXEMaTUYEeCKH
pacnoiokeHHe Ha KOOPIMHATHOM IUIOCKOCTH rpadukoB (yHKIMH BHOa: y = £X,
y=hkx+b y= ,y=ax’?+bx+c, y= x3, y= +x, y=|x] B 3aBucumoctu

X

OT 3HAUYEHUH KOA(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (pyHKIMI. CTpOUTh H n300paXkaTh

CXEMAaTHYECKH IpapHKH KBaJIPaTUIHBIX (bYHKIMI,0NHICHIBATh CBOMCTBA
KBaIpaTUYHBIX (PyHKIUH 110 UX TpaduKam.

PacnosnaBath  KBaJpaTHYHYIO ¢yHknuo 1o  Qopmyne, TPUBOAUTH  MPHUMEPHI

KBaJIPATUYHBIX (PYHKIUI U3 peanbHON KU3HHU, PU3UKU, TEOMETPHUU.

YucioBble M0CJIEI0BATEIbHOCTH U NPOIPECCHH

Pacrnio3HaBaTh apu(pMeTHYECKyI0 U TEOMETPUUECKYIO MPOrPECCHH MPHU Pa3HbIXCIOCO0aX 3aaHusl.

BEINONMHATE BEIYUCIIEHUS C UCTIOIB30BaHUEM (HOpMYIT N-TO WieHa apuPMeTHIECKOINH
F€OMETPUYECKON TPOTrPECCUM, CyMMBI IIEPBBIX N YJIEHOB.

N300paxarh 4ieHbl HOCIEA0BATEILHOCTY TOYKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YMCIOBBIMH IOCIIENOBATEIBHOCTSAMM, B TOM YHUCIIE3aa4d U3
peasbHOM )KHU3HU (C UCIIOIB30BAHUEM KAJIBKYJIATOPA, LU(POBBIX TEXHOJIOTHUI).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena KomnnyectBo OcHoBHOE OCHOBHBIE BHIBI ICATEIIEHOCTH 00YYarOIIUXCs
(TemmI) Kypca 4acoB cojiepKaHue
Uricna v BEIYUCIICHUS. 25 [TonsiTHE parOHATHLHOTO CucreMaTH3HPOBATH M 000TaIATH 3HAHUSA

ParrionansHEIC UMCia

gyrcia. Apudmernaeckne
JIeUCTBUS

C palMOHAILHBIMU
yuciamu. CpaBHEHHUE,
YHOPSI0YUBAHUE
paIMOHAILHBIX YHCEIL.
CreneHb

C HATYpaJIbHbIM
IoKa3aTelieM.
Pemrenne oCHOBHBIX
3aja4 Ha Apodu,
TIPOIICHTHI

U3 peAIbHOU
MPAKTUKU.

[Tpu3Haky 1eTMMOCTH,
pa3IoKEHUS

Ha MHOXKHTEIIH
HATypaJIbHBIX YUCEIL.

00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.

CpaBHHBATB M YNIOPS/A0YMBAThH AP0OOH, IpeoOpa3oBbIBast IpU
HEOOXOIMMOCTH JCCATUYHBIC APOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHBIE
B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIOAECATUYHYIO JIPOOb.
IIpumeHsTH pa3HOOOPa3HbIE CIIOCOOBI U MPUEMBI

BbIYHCJIEHNS] 3HAYEHUI TPOOHBIX BhIPAKEHNH,

coJiepKaliux OOBIKHOBCHHBIC U ICCATHYHBIE IPOOH:

3aMEHSTh MIPU HEOOXOTUMOCTH IECATUYHYIO JPOOb

OOBIKHOBEHHON U OOBIKHOBEHHYIO JI€CATUYHON, TPUBOAUTHBBIPAKEHUE K
(dbopme, Haubonee yJ00HOM A1 BEIYUCICHUN, TPE0O0pa30BhIBATh
IpoOHbBIE BRIPAXKEHUS HA YMHOKEHHE U JeNIEHUE NeCATUIHBIX TIpo0ei K
JICUCTBUSAM C IEIBIMHM YHCIaMHU.

IIpuBoaMTHL YMCI0BbIE M OyKBEHHbIE IPUMEPBI CTEIIEHUC
HaATYpaJIbHBIM TOKa3aTeleM, OObSICHSISI 3HAUEHUS OCHOBAHUS

CTEIEHH U ITOKa3aTells CTCIICHH, HaXOIUTh 3HAUYCHHUS CTCIICHEH BUa

a" (a — 1r0060€ parMoHaIbHOE YHCII0, N — HATYPAIbHOE YUCIIO).
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PeasibHbIE 3aBUCUMOCTH.
[Tpsimasin oOpatHas
IIPONOPLIMOHAIBHOCTH

IToHuMaTh cMBICH 3aMUCH OOJIBIINX YUCEN C TOMOILBIO JECATUYHBIX
npoOeit u creneneit uucna 10, NpUMeHATH UXB PEaTbHbBIX
CUTyaLUsX.

IIpuMeHsTh NPU3HAKU I€IUMOCTH, Pa3JI0KEHUSI HAMHOXKHUTEIH
HaTypajbHbIX YHUCEIL.

PemiaTh 3a1aum Ha 4yacTH, IPOLIEHTHI, IPOIIOPLIMU, HA

HaxOXKJeHHE ApoOH (MPOIICHTA) OT BETMYHHBI U

BEJIMUUHBI 110 €€ 1podu (IPOLEHTY), IpoOH (IIpOoLeHTa),KOTOPHIH
COCTaBJISIET OIHA BEJIMYMHA OT APYIOH.

IIpuBoanTH, pa3déupaTh, OEHMBATDH PA3JIMUHbIE PELLICHUS,3aIIUCH
pELICHUH TeKCTOBBIX 3a/1a4.

Pacno3HaBaThb U 00BSCHATH, ONIUPASCH HA ONPENIEIEHUs, IPSIMO
IPONOPLHOHATIBHBIE U 00PATHO MPONOPLUOHAIBHBIE 3aBUCUMOCTH
MEXy BEJIMYMHAMU; HPUBOJMUTH MPHUMeEPbI 3TUX 3aBUCUMOCTEN U3
peaJIbHOTrO MUpa, U3 JPYTUX YUEOHBIXIIPEAMETOB.

Pemath MpakTUKO-OPUEHTHpPOBAHHBIE 3aladyd Ha  Jpodw,
OPOLIEHTHI, TMpPSAMYI0 M  OOpaTHYIO MPONOPLUOHAIBHOCTH,
MPOTIOPIIHA

AnreOpandeckue
BBIpa)KEHUS

27

bykBeHHbIE
BBIPAKECHMSL.
IlepemenHsle.
Honyctumslie
3HAYEHUS
[IEPEMEHHBIX.
DopMyIIBL.

OBnagers anredpandeckoil TEPMHUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSATH €€ B IIPOIECCE OCBOCHUS yUeOHOro MaTepuaa.
HaxoauThb 3HaueHus1 OyKBEHHBIX BBIPQXKEHUN ITPH 3aJaHHBIX
3HAaYCHUAX 6YKB, BBIITOJIHATH BBIYUCIICHUS 110 (bOpMy.]'IaM.
BbinoaHaTh peoOpa3oBaHus 11EJ0T0 BRIPAKEHUSB
MHOTOWIEH MPHUBEJIEHUEM MOJ00HBIX CIIaraeMbIX,

PaCKpbITUEM CKOOOK. BbINOIHATH YMHOKCHHUEC OJHOYJICHA
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IIpeoOpazoBanue

OYKBEHHBIX BBIPAKEHUM,

PaCKpBITHE CKOOOK 1
MIpUBEJICHUE MTOA00HBIX
cllaracMbIX.
CBolicTBa CTCIICHHC
HaTypaJbHbIM
IMOKAa3aTeJIeM.
MHOrO4JICHHI.
Cnoxxenue,
BBIYMTAHUE,
YMHOXEHHUE
MHOTOYJICHOB.
DopMyibl
COKpPaIEHHOTO
YMHOKECHHUSI.
Paznoxenue
MHOTOYJICHOB Ha
MHOXKUTEIN

Ha MHOTOWIEH ¥ MHOTOYJICHa HA MHOTOYJICH, IIPUMEHSTh
(bopMyIIbl KBajipaTa CyMMbI U KBapaTa pasHoctd. OcyiecTBiIsTh
pa3ioKeHNE MHOTOYJICHOB HA MHOKUTEIUITYTEM BBIHECCHHS 38 CKOOKH
00I1Ier0 MHOXKHTEIS, IPUMEHEHUS (POPMYJIBI pa3HOCTH KBAJPATOB,
(hopMyIT COKpAIIEHHOTO YMHOKCHHUS.

IpumeHsiTH IPeOOPaA30BAHUE MHOTOUJICHOB JIJISI PEIICHUS

PAa3JIMYHBIX 3aJa4 U3 MATCMATHKHU, CMCIKHBIX ITPEAMCTOB, U3

peaNbHON MPAKTHKH.

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHSI MATEMaTHKH

YPaBHCHI/ISI 1 HCPABCHCTBA

20

YpaBHeHue, npaBuia
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCHUIIBHOCTD
YpaBHEHUM.
JIuneliHoe ypaBHEHHE

Pemare lnHENWHOE ypaBHEHUE C OJJHON IIEPEMEHHOU, IPUMEHAS
MpaBHJIA IIEPEX0A OT UCXOJHOTO YPABHEHUS K PABHOCUIILHOMY

emy Oosee poctoro Buzaa. IlpoBepATh, ABISIETCS I KOHKPETHOE
YHCJIO KOPHEM YPaBHEHUS.

ITopGupaTs npuMepsbI Nap YKce, ABISIONIUXCS PEIIeHNEMINHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMH.
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C OJIHOM MTEpEMEHHOM,
peLIeHHE JIMHENHBIX
ypaBHeHUU. Perenue
3a/1a4 C IIOMOLIBIO
YPaBHEHUM.

JIunelinoe ypaBHeHUE ¢
JIBYyMsI [IEPEMEHHBIMU U
ero rpaduk. Cucrema IByx
JIMHEHHBIX YPaBHEHUN C
JIBYMsI II€pEMEHHBIMU

CTpoutb B KOOPJMHATHOM IUIOCKOCTH TpapuK JIMHEHHOTrO
yYpaBHEHHsI C JBYMs NEPEMEHHBIMM; TOJNB3YyACh Trpadukom,
NPUBOAUTH NPUMeEPHI PEUICHUS YPaBHEHUS.

HaxoauTthb peuienue cucTeMbl JIBYX JIMHEHHBIX YpaBHEHUUC NBYMs
MePEeMEHHBIMH.

CocTaBJITh U pelIaTh ypPaBHEHUE WA CUCTEMY

YpaBHEHUI IO YCIOBHIO 3a/1a4H, UHTEPIIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJyYEHHBIHPE3YIbTAT

Koopaunats! 1 rpaduku.
DyHKIMHU

24

Koopaunara Touku

Ha npsAMou. Yucnossle
MIPOMEKYTKH.
PaccrosiHue Mexay
JBYMs TOUKaMHU
KOOPAMHATHOU
IPSAMO.
IIpssMoyrosbHas
cucTeMa KOOpAuHaTHa
IIJIOCKOCTH.

[Tpumepsi rpaduKoB,
3aJJaHHBIX (OPMYJIaMHU.

N300paxkarh Ha KOOPIUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAMHATAM, JTy4d, OTPE3KU,MHTEPBAJIBL; 3aIMChIBATh UX
Ha anredpanyecKkoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 331aHHBIM
KOOpJMHATaM; CTPOUTH IpapUKU HECTOKHBIX3aBUCUMOCTEM,
3aJJaHHBIX (JOPMYJIaMH, B TOM YHCIIE

C TIOMOIIBI0 IIUPPOBBIX TAOOPATOPUIA.

IIpumensiTh, H3y4aTh NPEUMYLIECTBA, HHTEPIPETHPOBATH
rpadudecKkuii crioco0 MpeJACTaBICHHUSIN aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(pOpMaIHH.

OcBauBaThb noHsATHE PYHKIINH, OBJIA/I€BAThH

(YHKIMOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBathb nuHeliHy0 QyHKimo Y = kx + b,
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Urenne rpadukoB
peaTbHBIX
3aBUCUMOCTEM.
[TonsiTue GyHKIMM.
I'paduk pysKIIM.
CgoiicTBa (yHKIHIA.
Jlunetinas QyHKIus.
[Toctpoenue rpadpuka
TUHEHHON QYHKIUH.

ONMMCHIBATH ¢€ CBOICTBA B 3aBUCUMOCTH OT 3HAUYCHUIKOA(DPUIeHTOB K
ub.

Crpouthb rpaduku nuHelHONW QyHKINU, QYHKIUH Y =| X |.
Hcnoab3oBaTh HMPPOBBIE pecypcebl AJ1s IOCTPOCHUS I'papUKOB
(bYHKUIMN ¥ U3Y4YEeHUSI MX CBOMCTB.

ITpyBOIMTE MPUMEPBI IMHEHHBIX 3aBUCUMOCTEN B PEANIbHBIXITPOLIECCAX
U SIBJICHUSIX

I'paduk pyHkumM
y=[x|
[loBTOpenue u 06o0ImEeHNEe 6 IToBTOpeHune Bb10upaTh, NPpUMEHATH OLIEHMBATDH CNIOCO0bI CPAaBHEHUSYNCET,
OCHOBHBIX ITOHATUNN BBIYUCIICHUH, IpeoOpa30BaHMil BhIpAXKEHUH, peIlIeHUs] YpaBHEHUH.
METOJ0B Kypca OcyuecTBAATE CAMOKOHTPOJIb BBIITOIHAEMBIX IEUCTBUN U
7 xnacca, 06001eHue CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCIEHUH, TpeoOpa3oBaHUM,
3HAHWUMI IIOCTPOEHHUH.
Pemare 3a5a4M U3 peanbHON )XU3HU, IPUMEHATH MATeMaTHYeCKUe
3HAHMA JJIA PEILICHU 3a1a4 U3 JPYTUXIIPEIMETOB.
Pemathb TekcTOBBIE 32/1a4H, CPABHUBATDH, BLIOMPATHCIIOCOOBI
pelieHus 3a1a4u
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC

KBanparHbie KopHU

yucia. [Toastue 06

UppalMOHAIbHOMYHCIIE.

JecsTuunbie
MPUOJIKEHUS
HUPPAMOHATILHBIX
YHUCEIL.
JlericTBUTENIBHBIC
yucia. CpaBHEHHE
JIEHCTBUTEIIbHBIX
quce.

YpaBHeHue Buaa

x? = a. CpoiicTBa

apupMETHIECKUX

KBaJJpaTHBIX KOPHEH.

[TpeoOpa3oBanue

YHUCJIOBBIX BI)Ipa)KeHI/II\/JI,

CoZIepKaIINX
KBaJpaTHbIE KOPHU

HaunmenoBanue paszzaena KonunuectBo OcHOBHOE OcCHOBHBIE BUJIBI ICATSIILHOCTH 00YYarOIIUXCS
(TemmI) Kypca 4acoB coJiepyKaHKe
Hucna v BEIYUCIICHUS. 15 KBanpaTHblii KOpEHbU3 DopMyIMPOBATH ONpPeAe/IeHHe KBAAPATHOTO KOPHSANU3 YHCIIA,

apu(pMeTUYECKOro KBaApaTHOTO KOPHSL.

IIpumeHsTH ONIEpaLINIO U3BJICUEHUS KBAJPATHOTO KOPHS U3 YKCIa,
UCNOJb3YS TIPU HEOOXOMMOCTH KaJbKYyJIATOP.OueHuBaTh
KBaJIpaTHBIE KOPHU IIEJILIMU YUCIIAMU U AECATUYHBIMU APOOSIMHU.
CpaBHUBATh M YNOPAA0YHUBATH palOHAIbHBIE U
UppalMoOHaJbHbIe 4YHCIA, 3alUCaHHble C IOMOIIbIO
KBaJIPaTHBIX KOPHEH.

HMccaenoBaTh ypaBHEHHE X2 = @, HAXOUTh TOUHBIE U
npuOIKEHHBIE KOpHH Tipu @ > 0.

HccnenoBarh cBOlicTBa KBaAPATHBIX KOPHEH, MPOBOIS YUCIOBBIE
SKCTIIEPUMEHTHI C UCTIOIB30BAHUEM KATBKYJISITOPA(KOMITBIOTEPA).
Jloka3bIBaTh CBOMiCTBA apu(PMETHUSCKUX KBAAPATHBIX KOPHEH;
NPUMEHSTDH UX JUJIs TpeoOpa3oBaHus BeIpaKeHUN. BBINOJHATH
npeodpa3oBaHus BEIPAKEHUH, COIEPKAIIMXKBAPATHBIE KOPHH.
BripakaTs nepeMeHHbIe

U3 TEOMETPUYECKUX U PU3NYECKUX (HOPMYIT.

BoruncasTe 3HaYeHUs1 BRIPOKEHUH, COAepKAIINX

KBaJIpaTHbIE KOPHU, UCIIONB3Ys MPU HEOOXOAMMOCTH
KaJbKYJISATOP.
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HUcnoan3oBaTh B XOJ€ pClICHHU 3aaa4 DJICMCHTAPHBIC

MMPpEaACTaBJICHHS, CBA3aHHBIC C HpI/I6J'II/I}KéHHBIMI/I SHAYCHUAMHNBCINYNH.

3HAKOMMTBCS € HCTOPHEN Pa3BUTUS MATEMATHUKU

Urcna 1 BEIYUCIICHHUS.
CremneHsb O CIbIM
IIOKa3aTcJICM

CTteneHb ¢ UeIbIM
MOKAa3aTeJIeM.
CranmapTHas 3a11uCh
qucna.

Pa3smepsl 06beKTOB
OKpYKaroIero Mupa(ot
AIIEMEHTAPHBIX YaCTHII
JI0 KOCMHUYECKHUX
00BEKTOB),
JUTHTEITLHOCTh
MIPOLIECCOB

B OKpYKaroIIeM MHUpeE.
CBoiicTBa cTETICHU

C IIEJIBIM TIOKa3aTesieM

DopMyJIMPOBATH ONpeaeJieHre CTEIICHU C LIETbIM

IoKa3aTelIeM.

I[MpeacraBasaTh 3anUCh OOJBIITNUX U MAJIBIX YHCEIT

B CTaHJIapTHOM Buje. CpaBHMBATH YMCJIA U BEJIUYMHBI,3alIMCAHHbBIC
¢ ucroas3oBanuem crerenu 10.

HUcnoab30BaTh 3alUCh YKMCENl B CTAaHJAAPTHOM BHJE JJIS
BBIPOKCHUSI pa3MEPOB 00BEKTOB, ITTUTEIIHHOCTHIIPOIIECCOB B
OKPY’KaIOIIEM MHUDE.

DopMyJHPOBaTh, 3ANIMCHIBATH B CHMBOJINYeCKOH (popme

Y WITKOCTPUPOBATH IPMMeEPAMM CBOMCTBA CTETICHHUC LIEITBIM
MOKa3aTeIIeM.

IIpumeHsTH CBOMCTBA CTENICHH ISl TPEOOPa30BaHUS BBIPAXKESHUH,
COZEPIKAIIMX CTEIIEHH C LEJIBIM TOKA3aTEeIEM.

BuINoJHATH AeldcTBUSA C YMCIaMU, 3aITMCAaHHBIMU

B CTaHJapTHOM BHJIe (YMHOXKEHUE, JIeNIeHNE, BO3BEICHNEB

CTEIICHB)

AnrebpanuecKue BHIPaKEHUS.

KBaapaTHBIUTPEXUIIEH

KBagpatHbiii
TPEXWIEH.

Paznoxenue
KBaJIpaTHOTO

Pacno3HaBaTh KBaJpaTHBIN TPEXUIIEH, YCTaHABINBATbBO3MOKHOCTD
€r0 pa3JIOoKEHUS Ha MHOXKHUTEIIN.

PackiaabiBaTh HA MHOKHUTEJIHM KBAJIPATHBIN TPEXWIECHC
HEOTPULATENIBHBIM TUCKPUMUHAHTOM
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TpE€XUIIeHa
Ha MHOKHUTEIN

AnreOpandeckue
BBIPAYKCHUSI.
Anrebpanyeckast ApoOb

15

Anrebpanueckas 1po0b.
JlonmycTumble3HaueHus
HEPEMEHHBIX,
BXOJISIUX

B anreOpanyeckue
BBIPKCHUSI.

OCHOBHOE CBOMCTBO
anredpandeckon Jpoou.
CokpaieHueipooei.
CnoxeHue, BBIYMTAHUE,
YMHOXXEHUE U JIeJIEHUE
anreOpanyeckux Apooeil.
[TpeoGpazoBanue
BBIPAKECHU,
coJiepKaIx
anreOpanyeckue

npobu

3anuchIBaTh anredpanyeckue Beipakenus. Haxoaurh

00J1aCTh OMpeIeTICHUs PAIIIOHAIBHOTO BBIPAYKEHHUS.

BbINOJIHATH YMCIIOBBIC TIOJCTAHOBKU U BBIYHCJISATH 3HAUCHHUE
IpoOu, B TOM YHKCIIE C TIOMOIIBIO KaJIbKyJsTopa.@opmyimpoBaTh
OCHOBHOE CBOMCTBO aJire0pandeckoil IpoOr 1 MPUMEHSITh €ro JIJIs
npeoOpa3oBaHus IpoOeH.

BoinoaHsaTs aeiictBus ¢ aredpandeckumu Apoosmu. [IpuMeHsTh
npeoOpa30BaHus BBIPAKCHHUIA JJIs1 pelICHUs 3a1a4. BeipaxkaTh
nepeMeHHble u3 GopmMyi (PU3NIECKUX,TEOMETPUUECKUX,
OIHCHIBAIOIINX OBITOBBIC CUTYAIINH )
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YpaBHEHHUsI 1 HEPABEHCTBA.
KBagparusie ypaBHeHUs

15

KBanpaTtHoe ypaBHeHue.

HenonnoekBanpatHoe
ypaBHeHue. Popmyia
KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJSILIIUXCS

K KBaJIpaTHBIM.
[Ipocreiimme apoOHO-
paluoHaIbHbIE
YpPaBHEHHUS.

Pemienne TekCTOBBIX
3a/1a4 C MOMOUIBIO
KBaJPaTHBIX YPaBHEHUU

Pacno3HaBaTh KBa/ipaTHbIE ypaBHEHUS.

3anuceiBaTh GOpPMYJIy KOpHEH KBaIpaTHOIO YpaBHEHUS; peliaTh
KBa/IpaTHbIe YPaBHeHHMs1 — I10JIHbIE U HenonHble. IlpoBoauTh
npocTreiiline Uccae 0BaHNs KBAJAPAaTHbIX YPaBHEHUH.

Pemiath ypaBHeHus, CBOASIIMECS K KBaJAPAaTHbIM,

C IOMOIIBIO MPeoOpa30BaHUM U 3aMEHON MTEPEMEHHOM.
Ha6aronaTh 1 aHATU3HPOBATH CBSI3b MEXIY KOPHAMU U
K03(ppULIMEeHTaMU KBaJpaTHOIO ypaBHEHHUS.

®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO -Teopemy,
HIPUMEHSTH 3TH TEOPEMBI JUISl PELLICHUS

3ajad.

Pemath TekcTOBBIC 321a4UH aNTeOpanyECKUM CIIOCOOOM:
HEPEXOUTh OT CIOBECHOU (POPMYITMPOBKU yCIOBUS 3aaUnK
anredpanvyeckoi MoJIeny MyTEM COCTaBJICHHS YPaBHEHMS;pelIaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMMTBCS C HCTOPHeil pa3BUTHS aareOpbl

YpaBHEHMSI U HEPAaBEHCTBA.
Cucremsbl ypaBHEHUN

13

JIuneliHoe ypaBHeHUEC
JByMsI [IEPEMEHHBIMU,
ero rpauk, IpuMepsl
pelICHUs] ypaBHEHUH B
L(EJIBIX YHCIIAX.
Pemenune cucrem nByx
JIMHEWHBIX YPaBHEHUHN

Pacno3HaBaTh TUHEHHBIC YPAaBHEHHUS C IBYMsI
IIEPEMEHHBIMHU.

Ctpontsb rpaduku TMHEHHBIX YpPaBHEHHA, B TOM YHCIIE
HCNO0Jb3ys LM (POBbIE pecypChl.

Pazimuarte napajienbHble U IEPECEKAIOIINECS MTPSMBIENIO UX
YPABHEHUSM.

PemaTe cucTeMsbl 1BYX JIMHEUHBIX YPAaBHEHUHU C IBYMsI
IIEPEMEHHBIMU IIOJACTAHOBKOU U CIIOKEHUEM.
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C ABYMS IEPEMEHHBIMH.
[Ipumepsl perieHus
CHUCTEM HEJIMHEMHBIX
YpaBHEHUU C ABYMS
[IEPEMEHHBIMM.
I'paduueckas
WHTEpIpeTaLus
ypaBHEHUS C JBYMs
MIEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YpPaBHEHUH C ABYMS
MepEMEHHBIMHU.
Pemienne TekCTOBBIX
3a/1a4 C MOMOUIBIO
CHUCTEM ypaBHEHUI

Pemars npocreiiime CUCTEMBI, B KOTOPBIX OIHO M3
YpaBHEHUH HE ABJISETCS JIMHEHHBIM.

IlpuBoauTs,  rpauyecKkyl0  HUHTEPHPETANUI0  PEUICHUS
YpaBHEHUS C IByMs MEPEMEHHBIMU U CHUCTEM YpPaBHEHUWUC IBYMS
NIEPEMEHHBIMM.

PemaTh TeKCTOBBIE 3aa49H anre6panquKI/IM CII0COOOM

YpaBHEHHUsI 1 HEPABEHCTBA.
HepasencrBa

12

YucnoBbie

HEpPABEHCTBA U UX
CBOICTBA.

HepaBenctBo ¢ oiHOM
[IEPEMEHHOM.

JInHeHbIE HEPAaBEHCTBA C
OJHOM EPEMEHHOMN U UX
pemenne. CUCTEMBbI
JIMHENHBIX HEPABEHCTB

DopMyIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB, HUIKOCTPUPOBATH UX
Ha KOOPJIMHATHOM MPAMOU, J0KA3bIBATHAITEOPANIECKH.

IIpumeHATH CBOMICTBA HEPABEHCTB B X0/1€ pelieHus 3a1ad. Pemars
JTMHEWHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM, M300paXkaTh pelIcHHe
HEPABEHCTBA HA YMCIIOBOU MPSAMO.

Pemiath cucTeMbl JIMHEHHBIX HEPABEHCTB, H300paKaThpEIICHIE

CHUCTEMBI HEPABEHCTB Ha YUCJIOBOU MPSMOMN
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C OJJHOM ITEpEMEHHONHU
UX pEILICHUE.
N3o0pakenue penieHus
JIMHEHHOIOHEPABEHCTBA
1 UX CUCTEM HA

YU CJIOBOUIIPSMON

@yukiyu. OCHOBHbBIE
HOHATHUS

[Tonstue GyHKINH.
Ob6nacTb onpeaeneHusn
MHOXECTBO 3HaYCHUI
GyHKIMH.

CriocoOblI 3a1aHus
byHKIHi.

I'paduk pynkuun.
CaoiicTBa (pyHKIINHU,UX
oToOpakeHue

Ha rpaduke

Hcnoab30BaTh QyHKINOHATHHYIO TEPMHHOJIOTHIO HCHMBOJHUKY.
Boruncasite 3HaYeHust GyHKINH, 3a1aHHBIX (opMyTaMu(Tipu
HEOOXO0IMMOCTH UCIIOIb30BaTh KaJIbKYJIATOP); COCTABIATH
Ta0JIMIbI 3HAYeHUH QyHKIHH.

CTpouTth no TouKkam rpapuku QyHKIIHIA.

OnuceiBaTh cBOMCTBA QYHKIIMN Ha OCHOBE €€

rpadUyecKoro npeacTaBIeHus.

Hcnonb3oBath QyHKINOHATBHYIO TEPMHHOJIOTHI0 HCMMBOJIMKY.
HccnenoBath npumepsl rpaduKoB, OTPaXKAIOIINUX PeaIbHBIETIPOLIECCH U
spiieHus. IIpuBoAMTHL MPpUMeEPBI IPOLIECCOB U SABICHUN € 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE TPOrPAMMBI

JUISL TOCTPOEHUsI IpadUKOB (PYHKIUN U U3YUEHHS UX CBOMCTB

@ynkunu. Yucioseie
byHKIMHA

UreHune 1 NoCTpOeHHE

rpauKoB QyHKIHH.
[Tpumeps! rpadukoB

Haxoauth ¢ nomombio rpadpuka GyHKIUN 3HaUEHUE OJHONN3
paccMaTpuBaeMbIX BEJIMYMH 10 3HAYEHUIO JPYTOM.
B HecniokHBIX cllydasX BbIPaKaTh (popMyJI0H 32aBHCHMOCTD
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(GYHKIHA, OTpasKaroIIX
peallbHBIC MPOIIECCHI.
DyHKIUH,
OTIHMCHIBAIOIIUE MPSIMYIO
1 00paTHYIO
MPOMOPIIMOHAIILHBIC
3aBUCHUMOCTH, UX
rpaduKu.

I'padux Gpynkumm
y =Xx2

OyHKIMU
y = XZ’ y = X3,
y=vx,y= |x|;
rpaduyecKoe penicHue
YPaBHEHUU U CUCTEM
YpaBHEHUU

MEXly BETUYNHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJJHON BEIMUUHBIB

3aBUCUMOCTH OT U3MEHEHUs IPYTroil.

Pacno3naBaTth Bubl n3ydaeMbix pyHkuuid. [loka3siBaTh
CcXeMATHYeCKH TO0JI0KEHNE Ha KOOPAWHATHOM MJIOCKOCTH TPaHrKOB
dynkmumii Buga: y = x5,y =X,y =Vx, y = |x|. -
Hcnouab3oBarh QyHKIMOHAIBHO-TPaduYecKHe

NpeacTABJICHHS JUUIs PEIICHUS U UCCIIEI0BaHUS YPABHEHUM HCUCTEM
ypaBHEHUH.

IpumensiTh uH(POBBIE pecypChl I HOCTPOCHUATPAGUKOB
byHKIHI

[loBTOpEeHuUe 1 00001IEHNE

[ToBTOpEHNE OCHOBHBIX
MOHATHIA UMETOI0B
KypcoB 7 1 8KJ1accos,
000011IeHNe 3HAHUH

Bb10upaTh, NpUMEHATH, OLEHUBATH CIIOCO0OBI CPaBHEHUS YHCEN,
BBIUMCIICHUH, IpeoOpa30BaHMI BEIpaKEHUH, pelIeHusTypaBHEHUH.
OcymecTBaTH CAMOKOHTPOJIb BBIITOJIHAEMBIX I€HCTBUN U
CaMOIPOBEPKY pe3yJibTaTa BEIYUCIECHHUH, TpeoOpa3oBaHuil, TOCTPOEHU.
PemaTe 3a7a4u M3 peajibHOM KM3HHU, IPUMEHATH
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MAaTCMaTUUCCKUEC 3HAHUS IJId PCIUCHHUA 3a/la4 U3 APYTUXIIPCIMETOB.
PemiaTh TEKCTOBBIE 3aJavuM, CpaBHHUBATD, BLIGI/IP&TLCI’[OCOGBI
pPEeIICHUA 3aaa4n

OBUIEE KOJIMYECTBO
UACOB IIO [TPOI'PAMME

102
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9 KUIACC

JleficTBUTEIBbHBIC YHCIa

HpPALMOHATIBHBIE YHCIIA,
KOHEYHBIE U
OCCKOHEYHBIC
NECSITUYHBIE JPOOH.
MHoxecTBO
JEACTBUTEIIbHBIX YNCEN;
JEHCTBUTEIIbHBIE YHCIIa
Kak O€CKOHEUHbIE
JECSITUYHBIE TPOOH.
B3aumHO 0jHO3HAUHOE
COOTBETCTBUE MEXY
MHOXECTBOM
JEUCTBUTENbHBIX YUCET U
MHOXECTBOM TOUYEK
KOOPIMHATHOMW MPSAMOM.
CpaBHeHue
JEWCTBUTEITbHBIX YUCE,
apupMeTHIECKHe

HaumenoBanue pazaena KomuecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEATSIILHOCTH 00YYarOIIUXCS
(Temml) Kypca 4acoB cojiepKaHue
Yuciia U BBIYHCIICHUS. 9 PanmonanbeHbIe yKcna, Pa3BuBaTh npeACTaBJIEHHS O YUCIIAX: OT MHOYKECTBA HATYPaJIbHBIX

YHCEJI O MHOXKECTBA JIEHCTBUTENBHBIX UnCeI.O3HAKOMHUTBCSH C
BO3MO’KHOCTBIO IPEJCTaBICHUS JEHCTBUTEIBLHOIO YHCIIA KaK
0ECKOHEYHOU JAECSITUUYHON IPOOH, MPUMEHSITh JICCITUYHbBIE
NpUOIIKEHUS PAllMOHANBHBIX U UPPAIIMOHATIBHBIX YHCEIL.
M300paxarh 1eiCTBUTENIBHBIE YHCIIa TOUKAMU

KOOPJIHMHATHOM IIPSMOA.

3anuceIBaTh, CPABHUBATH U YIIOPSIA0YMBATH

JIECTBUTEIIbHBIE YNCIIA.

BbInoHATH, coueTas yCTHbIE U IMCbMEHHBIE IPUEMBI,
apudgMeTHUYecKHUe AeHCTBUSA C PAllMOHAIBHBIMU YHCIAMU;
HAXOAHUTh 3HAUYEHHUS CTEIICHEH C LIEIbIMU OKA3aTEIsIMU U KOPHEH;
BbIYMCJIATH 3HAYCHHUS YUCIIOBBIX BBIPAXKEHUM.

IHoy4yuTh npeacraBaeHne O 3HAYUMOCTH JIEUCTBUTEIBHBIX YUCET
B IIPAKTUYECKOH EATEIBHOCTUYEIIOBEKA.

AHATU3NPOBATH U [1€JaTh BbIBOABI O TOUHOCTH MPHOIMKEHUS
JIEMCTBUTENIBHOTO YHCIIA IIPY PEIICHUH3aay.

OKpyrifiTh JeHCTBUTENBHBIE YUCIIA, BHINOJHATH MPUKHIKY
pe3yJibTaTa BBIUUCICHUH, OLeHKY 3HAaUeHU I
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IEUCTBUA

C ICHCTBUTEILHBIMUA
YHCIIAMU.
[Tpubnmxénnoe
3HAYCHUE BEIIMYUHEI,
TOYHOCTh
IPUOIIKCHUS.
OxpyrieHnue 4yuces.
[Ipukuaka u oreHka

YHCIIOBBIX BBIPAXKEHUH.
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS MAaTEMaTUKU

pe3yJIbTaToB
BBIYMCIICHUM
YpaBHEHHUsI 1 HEPABEHCTBA. 14 JIuneliHOE ypaBHEHHE. OcBanBaThb, 3alIOMUHATH U IPUMEHATH I'PaUYeCKHEMETOAbI
YpaBHEHHUS C OJHOM Pewrenne ypaBHeHui, IIPU PELICHNUN YPABHEHUN, HEPABEHCTB U UX CUCTEM.
MePEMEHHOMN CBOJSIINAXCS Pacno3naBarhb 11enbie u 1poOHBIe ypaBHeHUs. PemiaTh

K JINTHEHHBIM.
KBanpaTtHOe ypaBHeHue.
PemenneypaBuenui,
CBOSAIINXCS

K  KBaJpaTHBIM.
bukBanpaTtHbie
YPaBHEHHS.

[Ipumeps! perieHus
YpaBHEHUH TpeThen

1 4eTBEPTOM CTENEHEN

JINHeHbIe M KBA/IPAaTHbIE YPABHEHHs, YPABHECHMUS,
CBOJISIIIMECS K HUM, POCTEUIITNE TPOOHO-pAIMOHATBHbBIE
ypaBHEHUS.

IIpeasiaraTs BO3MOXHBIE CITOCOOBI pEIICHUST TEKCTOBBIX3a/1a4,
00Ccyk1aTh UX U peliaTh TEKCTOBBIE 33/1a4l Pa3HbIMU
croco0aMH.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATUKU
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pasioKeHUEM Ha
MHOKHTEIH.

Pemenue npo6HO-
paIMoHaIbHBIX
ypaBHEHUH.

Penienne TeKCTOBBIX 3a1a4
anredpandecKuMMETOI0M

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHeHUN

14

VYpaBHeHUe ¢ JABYMs
MIEPEMEHHBIMU U €r0
rpaduxk.

Cucrema IByX JIMHEHHBIX
YPaBHEHUIC IBYMsI
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CHUCTEM JIBYX YPAaBHEHUM,
OJIHO

13 KOTOPBIX JIMHEHHOE,a
JIPyroe — BTOPOil CTEIECHH.
I'paduueckas
HUHTEPHIpPETALUS CUCTEMBI
YpaBHEHUI

C JBYMs IIEPEMEHHBIMH.
PemreHne TekCTOBBIX

OcBauBaTh U NPUMEHSATh IPUEMBI PEIICHUS CUCTEMBI IBYX
JIMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI JBYX
YpaBHEHUi1, B KOTOPBIX OJTHO YPaBHEHHE HESBIISCTCS JINHEHHBIM.
Hcnonb30BaTh QyHKIHMOHATBHO-TPAGHUSCKHUE TIPEICTABICHUS IS
pelIeHHs U MCCJIeJOBAHUSI YPAaBHEHUIU CHCTEM.

AHAJTU3NPOBATH TEKCTHI 32124, PelIaTh UX aNreOpanvyeckuM
CIocoOOM: MepexouTh OT CIOBECHON (POPMYIUPOBKH yCIIOBUS 331a4U
K aNIre0panvdeckoil MOJICIHUITY TEM COCTABIICHHS CHCTEMbI YPaBHEHUH;
pelaTh COCTaBICHHYIO CHCTEMY YPaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS MAaTEMaTUKU
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3a/1a4 anreOpandecKum
criocobom

YpaBHEHUSI 1 HEPABEHCTBA. 16 YucnoBele Yurarh, 3a1MCHIBATH, IOHUMATH, HHTEPNPETUPOBATH HEPABECHCTBA;
HepasencrBa HEpPaBEHCTBA U UX KCIOJIb30BaTh CUMBOJIMKY M TEPMHUHOJIOTHIO. BHINOJIHATH
CBOICTBA. peoOpa3oBaHus HEPABCHCTB, UCMOJIB30BAThIS TPEOOPa30BaAHUS
JInHeiiHbIe CBOICTBA YMCJIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBarth JIMHEHHbBIE U KBaIPATHBIE HEPABEHCTBRA. PelnaTh
C OJTHOM MEepEeMEHHONU JTMHEWHbIE HEPABEHCTBA, CUCTEMBI INHEUHBIX HEPABEHCTB, CUCTEMBI
UX pEIICHUE. HEPaBEHCTB, BKJIIOYAIONIUX KBaIpaTHOE HEPABEHCTBO, U PEIIATh UX;
CucTeMbl TUHEHHBIX 00CyK/1aTh NIOJyYCHHbIC PEIICHMUS.
HEPABEHCTB C OJJHOM H300paxkath penieHrne HEPAaBEHCTBA U CUCTEMbl HEPABEHCTBHA
MEePEMEHHOMN U UX YUCJIOBOM MPSMOM, 3aIIMChIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.
pelIeHue. Pematsb kBasipaTHbIC HEPABEHCTBA, UCHIONB3YArpaduuecKre
KBanparusie MpEeCTaBICHUS.
HEpPaBEHCTBA U UX OcBanBaTh U NPUMEHATH HEPABEHCTBA TIPU PEIICHUUPAZTUIHBIX
peuieHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTHPOBAHHBIX
I'paduueckas
WHTEpIpeTaus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C IByMs
MepeMEHHBIMU
DOyHKINH 16 KBanpatuunas ¢pyHKIuSA, Pacno3HaBaTh BUIbI H3y4aeMbIX (QYHKIIHI; HILIIOCTPUPOBATH

e€ rpaduK UCBOMCTBA.
[TapaGomna, KOOpIUHATHI
BEPIIMHBITAPA0OIIBI, OCh

cXeMaTH4eCKH, 00bSICHATH PACIOIOXKEHHE Ha KOOPIMHATHOU
IJIOCKOCTH TpaUKOB

k
bynxmii Buga:y = kx,y = kx+ b,y =,y =%,

X
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CUMMETPUU 1apaldoJIbl.

I'paduku Gynkmii:
y =Kkx,
y= kx + b,

_k

X

y= x%y
= X31y =
Vx,y =
x|

y =X,y =/x, ¥ = |x| B 3aBHCHMOCTH OT 3HAYCHUIKOPDUIINCHTOB;
OTKCHIBATh UX CBOMCTBA.

Pacno3naBaTth KBaJIpaTHUHYIO QPYHKIHIO 110 (hopMyIIe.

I[IpuBoAMTH NPUMeEPHI KBAIPATHYHBIX 3aBUCUMOCTEH U3

peasibHOM JKU3HH, (PU3UKU, TEOMETPHUH.

BoisiBasITH 1 0000111aTh 0COOCHHOCTH rpaduka

KBaJApaTUYHON QYHKIIUH Y = ax? + bx+ c.

CTpouThb 1 U300pakaTh CXeMATHYECKHU IPpapUKN KBAPATHIHBIX
GyHKIMH, 3a1aHHBIX popMyIaMH BUJIA

y=axt, y=ax’+q,y=a(x +p)? y = ax? + bx + C. AHAIM3HPOBATH U
NPUMEHSATH CBOICTBA M3yUYEHHBIX (QYHKIUH JIJIS KX TIOCTPOCHUS, B TOM
YHCIie C MOMOIIBI0 HHU(POBBIX PECYPCOB

YyiciioBLIe
OCJIEI0BATEIILHOCTHU

15

ITonsaTue unciaoBom
MOCJIEOBATEIHLHOCTH.
3agaHue
MOCJIE0OBATEIILHOCTH

peKyppeHTHON hopmynoi
1 ¢hopMyIIoit N-ro uieHa.

Apudmerrnueckas u
reoMeTpuyecKas
IIPOTPECCUM.
®opmyJibl N-TO YJIeHa
apudmeTnyeckoit u
r€OMETPUYECKOI

OcBauBaTh U NPUMEHSITh UH/IEKCHbIE 0003HAYCHUS], CTPOUTH
peyeBblie BLICKA3bIBAHUS C HCIIOJIb30BAaHMEMTEPMHUHOJIOT UM,
CBS3aHHOM C IMOHATUEM MOCIEI0BATEIBHOCTH.
AHanu3npoBaTh GopMyiIy N-TO YiIeHa

M0CJIEI0BATEIbHOCTH W PEKYPPEHTHYIO GOpPMYITy

¥ BBIYMCJIATH YIEHBI II0CIE10BAaTEIbHOCTEH, 3aJaHHBIXATUMHU
bopmynamu.

YcranaBamBaTh 3aKOHOMEPHOCTD B IOCTPOEHUH
[0CJIEI0BATENBHOCTH, €CIIH BBIIHUCAHBI IEPBBIE HECKOJIBKOEE
YJICHOB.

Pacno3naBath apuMeTHUECKYIO U TEOMETPUUYECKYIOIIPOIPECCHH TPU
pas3HbIX crioco0ax 3aAaHusl.

59




IIPOTPECCUH, CyMMBI
MEePBBIX N YJICHOB.
N306paxeHnue 4ieHOB
apupMeTHIECKON U
reoOMETPUYECKOI
Mporpeccuit ToYkaMu Ha
KOOPJMHATHOMN
TJIOCKOCTH.
JInHenHsbIN 1
9KCIIOHEHIINATbHBII
pocT.

Crno>xHbIe TPOIEHTHI

Pemarts 3a7auu ¢ ucnonb3oBaHUuEM GopMyJT N-TO diieHa
apu(dmeTnyecKoil U reoOMEeTPUUECKON MPOTrPECCHid, CYMMBITNEPBBIX N
YJICHOB.

M300paxkaTh 4ieHbI 10CIEI0BATEIBHOCTH TOUKAMUHA

KOOPJIMHATHOM IMJIOCKOCTH.

PaccmaTpuBars npuMepbl NpPoOHEccOB M SIBJEHUH U3
peaIbHOM  JKM3HM, WUIIOCTPUPYIOLIME  HU3MEHEHHE B
apu(dmeTnyecKoi mporpeccuu, B reOMeTpUUECKOi

MPOrPeccuu; U300pa>kaTh COOTBETCTBYIOUINE 3aBUCUMOCTUT PAPUUECKH.
Pemate 3a5aum, CBsI3aHHBIE C YUCIOBBIMHU MOCJIEA0BATEILHOCTMH, B
TOM YHCJIE 33[]a91 U3 PETbHOM KU3HH C UCTIOIb30BaHHEM ITU(PPOBBIX
TEXHOJIOTUH (JIIEKTPOHHBIX TaOMIHII, TpaUIecKOro KaIbKyJIATOpa U
T.11.).PemiaTh 3a71aun Ha CII0’KHBIE POLICHTHI, B TOM YHUCIIE 3a/1a4H U3
peasibHOM MPAKTUKHU (C UCIIOIb30BAaHUEM KAJIbKYJISITOPA).
3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTHS MAaTEMaTUKU

[ToBTOpeHue, 060011eHNE,
cUCTeMaTH3allis 3HAaHUI

18

Yucaan

BbIYMCJIeHHSsI (3aITUCh,
CpaBHEHUE, JECUCTBUS C
JeUCTBUTEIILHBIMU
YHCcJIaMH, YMCIIOBAs
npsiMast; MpOLEHTHI,
OTHOILIEHUS, IPONIOPLINU;

OnepupoBaTh NOHATHAMHU: MHOKECTBO, IIOJIMHOXKECTBO, OIlEpallun
HaJ MHOKECTBAMU; HCIOJIL30BATh IpaduueCcKOeIIpe/ICTaBICHHE
MHOXECTB JJI OIIMCAHUS PEAIbHBIX ITPOLIECCOB U SABJICHUM, IPU
peIIeHnH 3aa4 U3 IPYruX yu4eOHbIX IPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO U OCHOBHbIE /1eifiCTBHS,
CBSA3aHHbIE C YMCJIAMU: HATyPAJILHOE YHUCIIO,IIPOCTOE U COCTABHOE
4yucia, 1eIMMOCTh HaTypalbHBIX
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OKpYTJICHHE,
npuOIMKEHHE,
OLICHKA; PELICHUE
TEKCTOBBIX 33124

qucel, IPU3HAKU JEIMMOCTH, LI€JI0€ YUCII0, MOyJIb YHCIIa,
OOBIKHOBEHHAsI U AECATUYHAs IpOOU, CTAaHJAPTHBIN BUJI YHUCIA,
apu(METHYECKUI KBaIPaTHBIH KOPEHb.

BbInoJHATL JeHCTBUS, CPABHUBATH H YIIOPAA0YMBATHUNCIIA,

apu(pMETHIECKUM NPEACTABIATh YHCIIa HA KOOPMHATHON NPSMOH, OKPYTJIATh YUCIIA,
crocobom) BBINOJIHATH NPUKHUIKY M OIEHKY Pe3yJIbTaTa BEIYMCICHUI.
Pemath TekcTOBBIE 3aa4H apUPMETHIECKIM criocooom. PemaTth
NPaKTHYeCKHe 32a4H, COACpIKaIie IPOLEHTHL, 0NN, YacTH,
BBIPAXKAIOIIHME 3aBUCUMOCTH: CKOPOCTh — BPEMsI — PacCTOSHHE,
[IeHa — KOJIMYECTBO — CTOMMOCTh,00BbEM pabOThl — BpeMs —
POU3BOANUTENBLHOCTD TPY/IA.
Pa3boupartp peanbHble )KU3HEHHBIE CUTYyAaIlUH,
(popMy.THpPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOAMThb PELICHUE, TPUMEHSS MaTeMaTHYECKUH anmapar,
HHTEPNPETHPOBATH PE3yJIbTAT
AJjredpanyeckue OnepupoBaTh NOHATUSIMH: CTEIICHD C IIEJIBIM MIOKa3aTesIeM,
BbIpa:KeHUsl apu(MeTHYECKHI KBaJJpaTHbII KOPEHb,MHOTOUJIEH,
(mpeobpazoBaHue anredpandeckas JpoOb, TOXKJIECTBO.
aﬂre6paI/IqCCKI/IX BLINOJHATH OCHOBHBIE HeﬁCTBHﬂZ BBITTOJIHATH paC‘IéTBI 110
BBIpaKCHUH, dopmyrnam, mpeoOpa3oBIBATH IIEIbIe, APOOHO- palliOHAIbHBIE
JIOTTy CTUMBIE BBIPQ)KEHUS U BBIPAKEHUS C KOPHAMH, PEaIM30BbIBAThH Pa3IOKEeHUE
3HAa4YeHHUs) MHOTOYJIEHa Ha MHOYKHTEJIH,B TOM YHCJIE C MCIIOJIb30BaHHEM

(dbopMyJ pa3HOCTH KBaJIpaTOB M KBaJpaTa CYMMBI 1 pa3HOCTH,
HAXOIHUTh
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JIOITyCTUMBIE 3HAUCHUS IEPEMEHHBIX IS IPOOHO-
palMOHAIBHBIX BBIPAXKCHUMN, KOPHEH.

MopaenupoBaTthb ¢ TOMOIIbIO POPMYJT peaibHbIE MPOIIECChH
U SIBJICHHSI

DyHKUNH
(moctpoeHwue,
CBOWCTBA U3YYEHHBIX
byHKIHU;
rpaduyeckoe pereHue
YPaBHEHUU U UX

CUCTEM)

OnepupoBaTh NOHATHAMHU: QYHKIHS, TpaPUK QyHKIUH,
HYJM QYyHKIMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEXYTKH BO3pacTaHUs, yObIBaHUs, HauOoJIbIIee U
HaMMEHbIIIee 3HAUCHUS (PYHKITUH.

AHAJTU3MPOBATh, CPABHUBATH, 00CYKIaTh CBOIICTBA
byHKIUH, CTPOUTH UX TPadUKH.

OnepupoBaTh NOHATHAMU: TIPSMAasi IPOITOPIIHOHAITEHOCTB,
oOparHas MPONOPIMOHATEHOCTE, JTHHEHHAs (yHKITHS,
KBaJipaTHUuHas QyHKIMs, napadosa, runepooa.
Hcnoab3oBarh rpaguKH U1 ONPEACIICHNS CBOUCTB,
MIPOIIECCOB U 3aBUCHMOCTEH, JUTS PEIICHHS 3a1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB U PeabHOM KU3HU; MOJEJIHPOBATH

C MOMOIIBIO I'Pa)UKOB pPeaTbHbIE IPOLECCHI U SBJICHUS.
Beipaxath ¢gopmy1aMu 3aBUCUMOCTH MEXy BETUYNHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA
HEJIN U3YYEHUA YYEBHOI'O KYPCA «'EOMETPUS»

I'eomeTpus Kak OIMH U3 OCHOBHBIX Pa3/JeioOB IIKOJIbHON MaTEMaTUKH, UMEIOIIMN CBOEH LIEIbIO
o0ecreynTh W3y4YeHHE CBOMCTB M pa3MepoB (PUIyp, MX OTHOLICHHH M B3aMMHOE PAacIOJIOKEHHE,
ONMpAETCsl Ha JIOTMYECKYIO, JOKa3aTeNIbHYIO JUHHIO. LI[EeHHOCTh HM3y4deHMs] T€OMETPUU Ha YpPOBHE
OCHOBHOTO 001ero oOpa3oBaHHUsS 3aKIIOYaeTcs B TOM, 4YTO OOYYalOUIUIiCS YYHUTCS MPOBOIUTH
NOKa3aTeNbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYCHHS, JIOKA3bIBaTh HCTHHHBIE
YTBEPKACHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTEH PACCYkACHUS
«OT MPOTUBHOTOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKACHUSI.

BTopoli IeHHOCTbIO U3YUYEHHS] TEOMETPUU SIBJISIETCSI UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pELIeHUH KaK MAaTeMaTU4eCKHX, TaK M MPaKTHUYECKHUX 3a]lad, BCTPEYAIOIIMXCS B pEaJbHOM MKU3HU.
OOyyaronuiicst 1OJKEH Hay4YUThCS OMPENICTUTh T€OMETPUIECKYIO (DUTYPY, ONKCATh CIOBAMHU JTaHHBIH
yepTéX WIA PUCYHOK, HAWTH IUIOMIA[b 3€MENbHOT0 YYacTKa, pacCUMTaTh HEOOXOIUMYIO UIMHY
ONTOBOJIOKOHHOTO Ka0enst Wik TpedyeMble pa3Mephl rapaxka Jjisi aBTOMOOUIIsi. ITOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTEIbHAS JIMHUS B M3yuyeHUU reomerpuu. llpu pemieHun 3agad MNpakTUYECKOTO
XapakTepa 00yJarolNiiCst yIUTCsl CTPOUTh MAaTEMaTHUECKUE MOJICIH PEaTbHBIX KU3HEHHBIX CUTYaIUH,
MPOBOAMTDH BHIYUCIICHUS U OIICHUBATh aJICKBATHOCTH MOJYYEHHOTO pe3yJibTaTa.

Kpaiine BaxkHO mNOAUEPKUBATH CBSI3M TEOMETPUU C JPYIMMH Y4E€OHBIMH IpeIMeTamH,
MOTHUBHPOBATh HCIOJIB30BATh OMPENEICHHUS] T€OMETPUYECKUX (UTYP W IOHSATHH, JEMOHCTPUPOBATH
MPUMEHEHHE MOJyYeHHBIX YMEHHUH B (PU3MKE U TEXHHKE. JTU CBA3M Haubolsiee IpKO BUIHBI B TEMax
«Bexkrope, «Tpuronomerpuueckue cooTHomeHus», «Metoa koopauna u «Teopema [udaropay.

MECTO YUEBHOI'O KYPCA «'EOMETPU» B YUEBHOM ITJIAHE
YueOubiii kypc «l'eomeTpus» BKIIOUAET CIEIYIOIINE OCHOBHBIC paslieibl COAEPIKAHUS:
«I"eomerpuueckue GUTypbl U UX CBOWCTBa», «/3MepeHHe TreoMeTpHYeCKHUX BENUYUH», «JlekapToBbl
KOOPJIMHATHI Ha TUIOCKOCTHY, «BekTophy, «/IBrmkenus miockoctny, «IIpeodbpasoBaHust mogo0us».
OO0miee YMCIO YacoB, PEKOMEHJIOBAHHBIX IS M3Yy4YeHHS Y4eOHOTO Kypca
«['eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Heqen0), B 8 kimacce — 68 vacos (2 yaca
B HeJelmo), B 9 kiracce — 68 yacos (2 yaca B HeZleIo).
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COJEPKAHUE OBYYEHUA

7 KUIIACC

Hauanbnbie noustus reomerpuu. Touka, npsmasi, OTPE30K, JIyd. Yrou. Buasl yrios.
Bepruxanbabie u cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyronsHuk. IlapamiensHocTs 1
NEPIECHIUKYIJIAPHOCTD NPSMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOICTBAa OCEBOW cHMMETpHUH. lIpumepsl cUMMETpuu B
OKpY>KaroIleM MHUpE.

OcCHOBHBIE ITOCTPOECHMSI C MOMOLIBIO LMPKYJISl U JuHEHWku. TpeyronbHuk. Beicora, mMenuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGe1peHHBIN 1 PaBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBoiicTBa U IpU3HaKu paBHOOEAPEHHOTO TpeyroibHUKA. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CBolicTBa U NPU3HAKM MapajuleNbHbIX NpsAMbIX. CymMMma YIJIOB TPEyroJjbHUKA.

Buewnue yribel TpeyrojabHHKA.

[IpsimoyronbHblil  TpeyrosibHUK. CBOMCTBO  MEIMaHbl  MPSIMOYTOJIBHOI'O TPEYroJIbHUKA,
IIPOBEIEHHON K TMIIOTeHY3€. [Ipu3Haku paBeHCTBaA IPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpAMOYTrosbHbIN
TpeyrojbHUK ¢ yriom B 30°.

HepaseHcTBa B reomeTpun: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOU, TEOpEMa
0 OosibLIEM yTII€ U OOJIBIIEN CTOPOHE TpeyrojibHuKa. [leprnenuKkyispy HakJIoHHas!.

I'eomeTprueckoe MecTo To4YeK. buccekTpuca yria U cepelMHHBIN NEPIEHIUKYIISP K OTPE3KY KaK
TFEOMETPUUYECKHUE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpAa U JUaMeTp, UX CBOICTBa. B3auMHoe pacnonoxeHne OKpy HOCTU U
npsimoii. KacarenbHast U cekyias K OKpy>KHOCTH. OKpy)KHOCTb, BIIMCaHHasl B yroj. Brucannas u
OIMCaHHAasl OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

UYersipéxyronpauku. [lapamienorpamMM, ero mnpu3Haku U CBOMCTBAa. YacTHbIe Ciryyau
napajijieiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJ[pat), X MpU3HaKu U cBoicTBa. Tpanenus, paBHOOOKas
Tparneuus, e€ cBoiicTBa U npusHaku. [IpsMoyronapHas Tpanemus.

Meron yaBoeHus wmeauanbl. LleHTpanbHas cumMmerpus. Teopema @aneca u  Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUY TpEyToibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojibHuUKa.

[TogobOue tpeyroapHukoB, kKodhdumuent mnomodusa. I[lpusHaku 1OMOOUS TPEYTrOIHLHUKOB.
[TpumeHeHne MoA00MS IPU PELICHUN NPAKTUYECKUX 3a/1a.

CpoiictBa momazneit reomerpudeckux ¢uryp. Dopmynbsl A8 IIIOLIAJM TPEYTOJIbHUKA,
napajuiesgorpamma, pom6a u Tpanenu. OTHOIIEHHE TI0MAAeH TO00HBIX (QUTYP.

Boruncnenue miomazeil TpeyrojibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. I[lpumenenne Teopems [Iudaropa npu perieHnu NpaKTHIECKUX 3ajay.

CuHyCc, KOCHHYC, TaHI€HC OCTpOro YyIJla MpsIMOYIOJbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXAecTBO. TpuroHomerpuueckue ¢yHkiuu yriaoss 30°, 45° u 60°.

BrnvcaHHbIE U IEHTpaIbHBIE YIIIBI, YTOJ MEKIY KacaTeabHOU U XOPIOM. YTIIbI MEKIY XOpIaMu U
CEeKyIIMMHU. BrucaHHble W ONHMCAHHBIE YETHIPEXYTOJbHUKU. B3anMHOe pacmosiokeHue JBYyX
okpy>xHoctelt. Kacanue okpyxHocteld. O0mine KacaTteiabHbIe K IByM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanresc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO.
@opMyIIbl IPUBEICHHUS.
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Pemienue tpeyronpHukoB. Teopema KOCHHYCOB M TE€OpeMa CHUHYCOB. PellleHre MpakKTUYeCKHX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogodus. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HpoU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O IMPOU3BEICHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJlpaTe KacaTeIbHOM.

BexTop, ninuHa (Moz1yJib) BEKTOPA, COHANPABIEHHbBIE BEKTOPBI, IPOTUBOIIOIOKHO HAIIPABJICHHBIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM Haj BEeKTopamH. PaznoxeHue
BEKTOpA 10 JIBYyM HEKOJUIMHEapHbIM BekTopaM. KoopimHatel Bektopa. CKalsipHOE  MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JJI1 HAXOXKACHUS UIMH U yTJIOB.

JlexapToBBl KOOPAMHATEl HA IUIOCKOCTU. YPABHEHUS NPSIMOM U OKPYKHOCTUB KOOpAMHATAX,
nepecedeHre OKpYKHOCTEN U IpsIMbIX. MeTol KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroJIbHUKH. [[nmMHA OKpykHOCTU. ['pamycHas W paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH 1yT OKpy>KHOCTeH. [1nomane kpyra, cekropa, CErMEHTa.

JIBUKeHHs TIJIOCKOCTH M BHYTPEHHHE CUMMETpUu (uryp (dJIeMeHTapHbIe MPE/ICTaBICHMUS).
[TapamnensHblii neperoc. I11oBopoT.

NNPEAMETHBIE PE3YJIBTATbBI
IIpenmeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOI0 Kypca K KOHILy 00y4eHus B 7 KJiacce:

Pacrnio3naBaTh M3y4eHHbBIE T€OMETPHUECKUE (PUTYPBI, ONMPEICIATh UX B3aMMHOE PACIIONIOKEHHE,
n300pakaTb reoMeTpuueckue (GUrypsl, BBIIOJHATH YEPTEXKH 10 YCIOBUIO 3a1auu. M3mepsrsb
JMHEHHBIE W YIVIOBBIE BEIMYMHBIL. Pemars 3a1adyu HAa BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henats rpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH HIPEIMETOB B PEAbHOU KHU3HH,
pa3MepoB TPUPOAHBIX O0BEKTOB. Pa3muuaTe pa3smepsl 3THX OOBEKTOB IO MOPSAKY BETUYHHBL.

CTpouTh 4epTeKU K TEOMETPUUYECKUM 3aJjauaM.

Ilosnp30BaTbesd NMpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, HCIOJIB30BaTh IIPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEIICHUH 33]1a4.

[IpoBOANTE JTIOTHYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaTbCs MPU3HAKAMU PABEHCTBA NMPAMOYIOJBHBIX TPEYTOJbHUKOB,CBOMCTBOM MEAUAHBIL,
IIPOBEAEHHOW K THIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYIrOJbHHKA, B PEHICHUN F€OMETPUUYECKHX 3a/1a4.

OnpenensaTh NapaIeNbHOCTh MNPSIMBIX C IOMOINBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpeaensTs NapaeNbHOCTh MPSAMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM
IIPSAMOM 10 TOYEK JPYTOM IPsIMOi.

Pemats 3amaun Ha kiaeTyaToi Oymare.

[IpoBOANTH BBIUMCIEHHS M HAXOAWUTh YHUCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B
FeOMETPUYECKUX 3aJadax C MCIOJb30BAaHUEM CYMMBI YIVIOB TPEYTOJbHHUKOB HMHOTOYTOJIbHUKOB,

CBOMCTB YIJIOB, 00pa30oBaHHBIX pu IIEPECEUEHUN  JIBYX MapajuIeIbHbIX
NPSAMBIX CEKyILeH. Pemars npakTuiecKkue 3a1a4u Ha HaxOKIeHHE yIiioB.Binaners mnonsTueM
F€OMETPUYECKOTO MecTa TOYEK. YMerp  ompenenate  OMCCEKTpUCY  yIila H
CEPEIMHHBIN NTEPIICHAMKYJIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA

TOYEK.

DopMyJIMPOBAaTh ONPENCICHUSI OKPY>KHOCTH M Kpyra, XOpAbl M JHAMETpa OKPYKHOCTH,
MOJIb30BaThCSd WX CBOMCTBAMH. YMETh NPUMEHSITh H3TH CBOMCTBA IIPHU PEIICHUHU 3a]a4.

Brnaners nmoHsATHEM ONHUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOIUTbEE LEHTP.
[Tonb3oBaTbest pakTaMu O TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECeKaloTCs B OJTHOU TOUKE,
Y 0 TOM, YTO CEPEAMHHBIC NEPIEHAUKYIIAPBI K CTOPOHAMTPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE.

Bnagetp  moHsTMEM ~— KacaTenbHOM K OKPYXKHOCTH, MOJIB30BaThCA  TEOPEMOM O
MEPIECHINKYISIPHOCTH KacaTeIbHOM U pajinyca, IPOBEAEHHOTO K TOYKE KaCaHUSI.

[Tonp30BaTbCsl MPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMU, MMOHUMATh UX MPAKTUYECKHI
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CMBICIL.
[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOSHUS C IOMOILBIO IUPKYJIS U TMHEHKH.

IIpenmeTHsbIe pe3yabTaTel  OCBOCHHS  IPOrpaMMBI y4eOHOrOo  Kypca K KOHILY
o0yyeHus B 8 KJ1acce:

PacriozHaBaTh OCHOBHBIE BU/IbI UETBIPEXYTOIBHUKOB, UX 3JIEMEHTHI, [10JIb30BAThCANX CBONCTBAMU
IpY PELIEHUH T€OMETPUUYECKHX 3a/1a4.

[IpuMeHATH CBOMCTBA TOUKM IIE€pECeUeHHs] MEIAMAH TPEYroJibHUKA (LIEHTPa MACcC)B PEILIEHUH
3aja4.

Bnaners monsTHEM cpeiHeW JMHUU TPEyroJIbHUKAa W Tpareluy, NPUMEHATh MXCBOWCTBA NpPHU
peleHny reomerpuueckux 3agad. [lone3oBaTbest Teopemoit Paneca U TEOPEMOM O MPONOPLIMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl pEIICHUs TPAKTUYECKUX 3a/1au.

[TpuMeHATH NpU3HAKK 1101001 TPEYTOJbHUKOB B PELIEHUH T€OMETPUUYECKHUX 3ajay.

ITonp3oBatbes Teopemoil Iludaropa mms pemieHus reoMeTpUYEcKHMX M MPAKTHUYECKHX 3a/ad.
Crpouth MaTreMaTHMYECKyI0 MOJEIb B IPAKTUYECKHUX 3aJadyax, CaMOCTOATEIbHO JENIaTh YEepTEX HU
HaXOJIUTh COOTBETCTBYIOIINE JJIUHBI.

Bnagets noHATUSAMU CHHYCA, KOCHHYCA M TAHT€HCa OCTPOI'0 yIJla MPsIMOYTOJIbHOTOTPEYTOJIbHUKA.
[Tonp30BaThCs STUMU MOHATUAMU [l PELLICHUS] IPAKTUYECKUX 3a/1ay.

BoruncnsaTte (pa3inuuHbIMM CHOCOOAMHU) ILIOWIAAbL TPEYrOJIbHUKA M IUIOIIAJM MHOIOYTOJIbHBIX
¢uryp (monp3ysch, IJe HEOOXOAUMO, KalbKyJsATOpoM). IIpuMeHSATh mOJy4YyeHHblE YMEHHUS B
IPAKTUYECKUX 3a7a4ax.

Bnaners MOHATUSAMHM BIMCAHHOTO M LIEHTPAJIBHOIO YIJia, MCIOJIb30BaTh TEOPEMBIO BIMCAHHBIX
yriax, yrjiax Mexay XopJaMu (CeKyIIMMM) M yIje MEXAy KacaTelIbHOM M XOpIoil MpH pelieHun
reOMEeTPUYECKUX 3a/1au.

Brnagerb mNOHSATHEM ONMCAHHOTO YETHIPEXYTONbHHUKA, IPUMEHSITh CBOMCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHsTh MOJy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOAETUIA  3ajad
peaIbHOM JKM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIECHHUS C IPUMEHEHHUEM MOA00HS U
TPUTOHOMETPHH (II0JIb3YSACH, TJI€ HEOOXOAUMO, KaJIbKYJIATOPOM).

[IpenmeTHbIe pe3ybTaThl OCBOEHUS MPOrpaMMbl Y4eOHOT0 Kypca K KOHILy 00ydeHus B 9 KJiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPHIX YIJIOB, HAXOAUTh C UX MOMOIIBIO PA3JINYHbIE
3JIEMEHTHI MPSIMOYTOJIBHOT'O TPEYTOJbHHKA («pelIeHHE IPSIMOYTOIbHBIX TPEYTOIbHUKOBY). HaxoauTsb
(c MOMOIIBIO KaJBKYJIATOpA) JUIMHBI W YIJIBI ISl HETAOJIMYHBIX 3HAYSHUH.

[Tonp3oBaTbes (opMysiaMu NPUBENEHHUS M OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKAECTBOM JUIS
HAXO0/I€HUsI COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [JISi HAXOXKICHHUS pa3IU4HBIX JJIEMEHTOB
TpPeyrojbHUKa («peleHue TPEYTroJIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUECKHX 3ajau.

Brnaners nonatusMu npeoOpa3oBaHus o100us, COOTBETCTBEHHBIX JIEMEHTOB MOJI0O0OHBIX (QUTYD.
[Tonp30BaThes CBOHCTBAMU MOA0OUS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIIATH JJTUHBI M HAXOAUTH YTIIbI
y oJ100HbBIX (puryp. [IpuMeHsaTh CBOWCTBA MOAOOUSAB NPAKTUYECKUX 3ajadyaXx. YMeThb HPUBOAUTH
npuUMepsl  TOJOOHBIX  (QUTYypB OKpYKAIOLIEM MHpE.

[Tonb30BaTbes TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOP/I, O IPOU3BEIEHUU OTPE3KOB CEKYIIHX,
0 KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, TIOHUMATh UX T€OMETPUUYECKUI U (PU3NUECKHI CMBICIH, TPUMEHSTh UX
B PELLICHUH F'€OMETPUYECKHX U pusnueckux 3anad. [I[puMeHsATh CKalIsipHOE TPOU3BEICHNE BEKTOPOB IS
HAXO0XJI€HU JUIMH U YTJIOB.

ITons30BaThCA METOAOM KOOPAHWHAT HaA IMJIOCKOCTHU, IPUMEHSATH €T0 B PCHICHUN I'€COMETPHUICCKUX
66



Y MPAKTUYECKUX 3a/1a4.

Bianerp mNOHATHMAMM TNPaBUIBHOIO MHOIOYTIOJbHUKA, [JIMHBI OKPY>XHOCTH, JJIMHBI JTyTH
OKPY’KHOCTH W PAJMAHHOM MEpBI yIJla, YMETh BBIYUCIATH ILIOIIAAb Kpyra U ero 4acreil. IIpumensaTs
MIOJIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

HaxonuTs ocu (MITH IGHTPBI) CHMMETPHH (PUTYP, TPUMEHSATH JBHXKEHUS TNIOCKOCTHB MPOCTEHIIINX
CIIyYasix.

[IpuMeHATH MONMy4YEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKHEe MOACIUUIS  3a1a4
peambHOW JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C IPUMEHEHHUEM MOJ00HS 1
TPUTOHOMETPUUECKUX QYHKIHH (10JIb3YSICh, I/Ie HEOOX0UMO, KAIIbKYJISITOPOM).

67



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIIACC
Hanmenoanue pasgena KonungectBo OcHoBHOE OCHOBHBIE BHJIBI ICATEIBHOCTH 00YYarOIIUXCs
(TemmI) Kypca 4acoB cojiepKaHue
[Ipocreliiine reoMeTpUIECKUe 14 [Ipocreiimue ®opMyIHMPOBATH OCHOBHBIE IOHATHUS U onpenesicHus. Pacno3naBarb
burypsl HMX CBOMCTBA. r€OMETPUYECKUE M3YYCHHBIE T€OMETPUUECKHE (PUTYpHI, ONpeaesasiTh UX B3aUMHOE
3MepeHue reoMeTpuyecKux OOBEKTHI. pacnosokKeHue, BBIMOJHATHUYEPTEXK 110 YCIOBUIO 3aauu.
BEJINYUH MHOTOYyTOJIBHUK, IIpoBoauTh IpOCTENIIINE IOCTPOCHUS C TIOMOIIBIO LIUPKYJIAH
JIOMaHas. JIMHEUKH.
CMmexHble 1 N3mepATH IMHENHHBIE U YITIOBBIE BEJIMYUHBI TEOMETPUUYECKUXU
BEPTUKAJIbHBIE YTJIBI. HPAaKTUYECKUX OOBEKTOB.
Pa6ora OnpenensiTb «Ha IJ1a3» pa3Mepsl peaibHbIX 00bEKTOB,
C IpocTeHImnMu NPOBOAMTH IPyOyIO OLIEHKY UX pa3MEpOB.
YyepTeKamH. Pemars 3a1aun Ha BbIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUHYTIIOB.
N3mepenne NMHEeNHbIXN Pemare 3a1aun Ha B3aMMHOE PACIIOIOKEHHE
YTJIOBBIX BEJINYMH, reoMeTpHUYECKUX QUryp.
BBIUHCJIEHHE OTPE3KOBU IIpoBoauTH KIaCCUPUKALMIO YTIOB, BBIYHCISATH
YTJIOB JMHEIHbIE U YITIOBbIE BEJIMUNHBI, IPOBOANTH
HE0OXO0JUMBIE 10Ka3aTeIbHbIE PACCYKICHUSI.
3HAKOMMTBCS € HCTOpPHEN Pa3BUTHS T€OMETPUU
TpeyronbHUKN 22 ITonsiTvie 0 paBHBIX Pacno3naBaTth napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIXYEPTEXKAX (C
TpPEYroJbHUKaX U yKa3aHHEM IIPU3HAKOB).

68




IIEPBUYHBIE
IIpEJICTaBICHUS

0 paBHBIX (purypax.
Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB.
ITpu3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBoOWCTBO MeIUaHBI
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MPOBEIEHHOMN

K TUIIOTEHY3€.
PaBHOOe1peHHbIC 1
PaBHOCTOPOHHUE
TPEYrOJIbHUKH.
IIpu3Haku u cBOKCTBA
PaBHOOEIPEHHOTO
TPEYrOJbHUKA.
HepaseHctBas
reOMETPUH.
IIpssMOyTONBbHBIN
TPEYTOJIbHUK C YTIIOMB
30°

BeiBoauTh ciiecTBUS (PaBEHCTB COOTBETCTBYIOLIUXAJIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.

®opMyJIMPOBATH OIIPEIEIIEHUS: OCTPOYTOJIBHOT0, TYIIOYTOJIBHOTO,
PSMOYTOJIBHOTO, PABHOOEPEHHOT0, PABHOCTOPOHHETO
TPEYTOJILHUKOB; OMCCEKTPUCHI, BBICOTHL,MEIUAHBI TPEYTOJIbHHKA,
CEpEeIMHHOrO MEePHEHANKYISIpa OTpe3Ka; MepuMeTpa TPeyroabHHUKA.
®opMyJIMPOBATH CBOICTBA U MPU3HAKHU PABHOOEAPEHHOTO
TPEeYroJbHUKA.

CTpoutp yepTexu, pemaTh 3a4a4M C IOMOLIbIOHAX0XACHUS PaBHBIX
TPEYTOJIbHUKOB.

IIpumeHSTH IPU3HAKU PABEHCTBA MIPSMOYTOJIbHBIX

TPEYroJbHUKOB B 337a4ax.

Hcnoab30BaTh H(POBBIE PECYPCHI IS HCCTe10BAHUSA

CBOICTB M3y4aeMbIX (QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS T€OMETPUU
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[TapauienbHble IpsIMBIE, CyMMa
YIJIOB TPEYTIOJIbHHUKA

14

[TapannensHble npsMbIe,
ux cpoicta.Hakpect
JeKalue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl,
00pa3oBaHHbIC

IIPU [1€PECEUEHUU
NapauIeIbHBIX IPSIMbIX
cekyuien). [Ipuznak
[apaJuIeIbHOCTU MPSIMBIX
yepe3 paBeHCTBO
pPacCTOAHUMOT TOYEK
OJIHOM IPSIMOM 71O BTOPOU
IIPSAMOM.

CymmMa yrios
TPEeYroJbHUKA.

Bremnne yribt
TPEYroJbHUKA

PopMyJIMPOBATh NOHATHE NIAPAUICIbHBIX IIPSMBIX,

HAXOAHMTh IIPAKTHYECKUE IIPUMEPBI.

M3y4yaTh CBOHCTBA yIJI0B, 00pa30BaHHBIX MIPU NEPECCUCHUH
IapaJuleIbHbIX IPsAMBIX cexyuie. IIpoBoauTs 10Ka3aTeabCcTBA
NapajyIeIbHOCTH JIBYX MPSIMBIX C TOMOIIBIOYTIIOB, 00pa30BaHHBIX IPU
IIEPECEYCHUH ITUX NPSAMBIX TPEThEN IPAMOM.

BbruncasaTs CyMMy yIJIOB TPEYTOJbHUKA U MHOIOYTOJIBHHKA.
Haxoautp unciioBbie U OyKBEHHbIE 3HAYEHUS YTIIOB

B T€OMETPUYECKHUX 33J]a49aX C UCIIOIb30BAHUEM TEOPEMO CyMME
YIJIOB TPEYTOJbHUKA U MHOTOYT OJIbHUKA.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHS T€OMETPUU

OKpyX HOCTb U KPYT.
['eomeTpuyeckue
[MOCTPOECHUS

14

OKpyXHOCTB, XOpJ1a
JIMaMeTp UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpyXHOCTB,
BIIMCAHHAas B yTroJl.

®opMy/IMPOBATH ONPEAEICHN . OKPYKHOCTH, XOPAbL JUaMETPA U
KacaTeJIbHOU K OKpykHOcTH. M3y4aTh X CBOWCTBA, IPU3HAKH,
CTPOHUTD YEPTEKHU.

HccaenoBarhb, B TOM 4UCIIE HCNOJB3YS LM(POBLIE pecypcehl:
OKpPY’KHOCTb, BIINCAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH, BIIUCAHHOH B
YTOJI; PABEHCTBO OTPE3KOB
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IToustue o I'MT,
IIPUMEHEHNE

B 33]1a4ax.
buccekrpuca u
CEepEMHHBIN
MEPIEHIUKYJISP
KaK F€OMETPUUYECKHE
MeCTa TOUEK.
OKpy’KHOCTb,
OINMCAaHHAs OKOJIO
TPEYroJbHUKA.
OKpy’KHOCTb,
BIIMCaHHAas

B TPEYTOJIbHUK.
IIpocreiimne
3a1a4n

Ha [IOCTPOECHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa 'MT 1151 1okazatesnbCTBa TEOPEM O
MepeceyeHn OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
MEePIECHANKYISIPOB K CTOPOHAM TPeyrojibHUKAc momoiiso I'MT.
OBJ1aieBaThL NOHATUAMH BIIMCAHHON U OIMMCAHHOU

OKPYHOCTEU TPEYroJIbHUKA, HAXOAUTh [IECHTPhI 3THX

OKpY’KHOCTEH.

PemaTh OCHOBHBIE 32/1a41 HA MIOCTPOEHME: YIJIA, PABHOI'O JTAHHOMY;
CEepPEeIMHHOTO MEePIICHIUKYJIISIpa JAHHOTO OTPE3Ka; MPsIMOi,
MPOXOASAIICH uepe3 JaHHYI0 TOUKY U MEePIEHIUKYIIPHOU JaHHOU
PsIMOI; OMCCEKTPUCHI ITAHHOTOYTIIA; TPEYTOJIbHIUKOB

10 PA3JIMYHBIM JIEMEHTaM.

3HAKOMHUTBCSA C UCTOPHUEH Pa3BUTHUSI TEOMETPUH

[ToBTOpenue, 06001IeHNE 4 [ToBTOpeHue u Pemats 3a1a4mn Ha TOBTOPEHHE, WILTIOCTPUPYIOIINE CBAZUMEKITY
3HaHHUH 0000111eHE OCHOBHBIX pa3IMYHBIMH YaCTSIMU Kypca
MOHSITHI U METOJIOB Kypca
7 xiacca
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOT' PAMME
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8 KUIIACC

HaumenoBanue pasnena KomnuectBo OcHOBHOE OCHOBHBIE BHJIBI ICATEIBHOCTU 00YYarOIIUXCs
(Temml) Kypca 4acoB cojiepKaHue

UeTbIpEXYTroJIbHUKH 12 [Tapannenorpamm, ero H300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIBHUKN PAZHBIX
IIPU3HAKU U CBOWCTBA. BUJIOB U UX 3JIeMEHTHI. POPMYJIMPOBATH ONpeeIeHHU:
YacTtHble cayuan napasenorpaMma, npsiMoyrojibHUKa, pom0a, KBajipara, TpaneluH,
IapajuIeIorpaMmMOB paBHOOOKOMTpanenuu, NpsiMOyrojabHON Tpaneuuu.
(IpsIMOYTOJILHUK, POMO, Jloka3bIBaTh M HCIOJIb30BATH NIPH PelICHUH 32124 [IPU3HAKU U
KBaJpaT), UX NPU3HAKU U CBOMCTBA: MapajuiejorpaMma, IpsMoyroibHHUKa, pom0a, KBajapaTa,
cBoiictBa. Tpanenns. Tpareny, paBHOOOKONTpaneuy, NpsMOYTOJIbHOM TpareuHu.
PaBHoOOKas u IlpumeHsiTH  MeTOX  yABOEHUS MEOUaHbl TPEYrOJbHHKA.
IPSIMOYTOJIbHAS Hcnoan3oBath nudpoBbie pecypehbl sl HCCIeIOBAaHUSICBONCTB
Tpaneuuy. U3y4aeMbIX QUryp.
Meton ynBoenus 3HAKOMMTBCS C UCTOPHel pa3BUTHS T€OMETPUU
MEANAHBbI.
IlenTpasbHas
CUMMETpUs

Teopema @aneca u Teopemao 15 Teopema Paneca n IIpoBOAMTH NOCTPOEHUS C IOMOLIBIO HUPKYJIS U TUHEHKHC

MPOMOPLUOHATIBHBIX OTpE3KaXx, TeopemMa HCI0JIb30BaHKeE TeopeMbl Daiieca U TEOPEMBbI

M0/I00HbBIE TPEYTOJIbHUKH 0 IIPONOPLIMOHATBHBIX 0 IIPONIOPLMOHATIBHBIX OTPE3KaX, CTPOUTh YETBEPTHIN
OTpe3Kax. IIPONIOPLIMOHAJIBHBIN OTPE30K.
Cpennsis nuHus IIpoBoauTH 10KA3aTENBCTBO TOTO, YTO MEINAHBI TPEYTOJIbHUKA
TPEYrOJbHUKA. IIEPECEKAIOTCS B OTHOM TOUKE, U HAXOAUTH




Tpaneuus, e€ cpenuss
JUHUSL.
[IponopurioHanbHbIe
OTPE3KH.

enTp Macc

B TPEYTOJIbHUKE.
[ToxoOubIe
TpeyroyibHuku. Tpu
npu3HaKa noao0us

CBSI3b C IICHTPOM MAacC, HAXOAUTh OTHOIIICHUE, B KOTOPOMMETUAHBI
OCIIATCA TO‘-IKOﬁ ux HepecequI/IsI.

HaxoauTh 110100HBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEkKAXC
yKa3aHHEeM COOTBETCTBYIOIIMX MPU3HAKOB MOT00HS.

PemaTth 3aa4u Ha MOAOOHBIC TPEYTOJIBHUKH C TTIOMOIIIBIO
CaMOCTOSITEIILHOTO MIOCTPOCHUS YePTEeIKel U HAXO0XKICHUS 110 I00HBIX
TPEYTrOJIbHUKOB.

IIpoBoauTH T0KA3ATEJBCTBA C HCIIOJH30BAHUEMITPU3HAKOB
oa00us.

TPEYTOJIbHUKOB. Joka3pIBaTh TpH NMpU3HAKA MOI00US TPEYTOJILHUKOB.
[Tpumenenue IIpuMeHSATH NOJMy4YEHHbIE 3HAHUS MIPU PELICHUN
HOIIO6I/I$I TCOMCTPHUYCCKUX U MMPAKTUYCCKUX 3aaav.
MIPU PEIICHUH 3HAKOMHUTBLCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUU
MPAKTUYCCKUX 3a1a4d
[1nomans. Haxoxnenue 14 CaoiicTBa momaaen OBiajeBaTh NePBUYHBIMU MpPeACTABIEHUAMH 00 001IeiiTEOpHH
IJIOMIAJEN TPEYTOJIbHUKOB 1 T€OMETPUUIECKUX wiouaau (Mepsol), popmMyaHpPoOBaTH CBOMCTBA IIJIOLIA/IN, BEISICHATh
MHOTOYTOJIBHBIX QUTYD. duryp. WX HArJISAHBIA CMBICI.
[Tnomanu nogoOHBIX GUTYp dopMybl AJis BoiBoauTh (OopMYIIBI TUIONIATU TapaIIeiorpamMma,
MJI0ILAN TPEYTOJIbHUKA, TPANeIH 13 (HOPMYJIIbI TIOMIAAN
TPEYTOJIbHUKA, MPSAMOYTOJIbHUKA (KBAApaTa).
napajienorpamma, BoiBoauTh (hOpMyITBI TUIOIIATN BRITYKIOTO YETHIPEXYTONBHHUKA
Tpamnemuu. 4yepes AuaroHany u yroia Mmexay aumu. Haxoauts momaau ¢uryp,
Brruncnenne n300pakEHHBIX HA KJIeTYaToMOyMare, MCMOJIb30BaTh pa3oueHne

IUTOIIAAEH CIIOMKHBIX
duryp.

(Gurypbl Ha 4aCTH U JOCTpaUBaHUE.
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[Tnomamu puryp

Ha KJIETYaTOM Oymare.
IDnomanu mogo0HbBIX
duryp.

3amaun

C IPaKTHYECKUM
COJIEpKAHUEM.
Pemenune 3agau

C IIOMOIILI0 METOAA
BCIIOMOTaTeIbHOM
IUIOIIAIU

Pa3oupaTh npuMepbI UCIIOIB30BaHUS BCIIOMOTATEIbHOUIIIONIA M
JUTSL PEIICHUSI TEOMETPUUYECKUX 3a/1a4.

HaxoauTth momaam no1o0HEIX GUryp.

BoIuncasTh TIIOMAIU pa3TUIHBIX MHOTOYTOIBHBIX (uryp.Pemarn
3a/1a4y Ha IUIOMIA/b C MPAKTHYECKUM COJIEPIKAaHHEM

Teopema [Tudaropa u
Hayaja TPUrOHOMETPHUHU

10

Teopema [Tudaropa, neé
MIPUMCHCHHE.
Onpenenenue
TPUTOHOMETPUIECKUX
¢GyHKIMI ocTporo yria
MPSIMOYTOJIBHOTO
TpEYyrojabHUKa,
TPUTOHOMETPHUYECKHUE
COOTHOILIEHUS

B IIPSIMOYT'OJIBHOM
TpPEeYroJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

Joxka3zbiBaTh Teopemy I[ludaropa, HcnoJib30BaTh ¢EB
MPAKTUYECKUX BBIYUCICHUSX.

®opMy.THPOBATH OIPENICIIEHUS TPUTOHOMETPUUECKUXPYHKIUH
OCTpPOTO yTJIa, MPOBEPATH X KOPPEKTHOCTb.

BbIBOAUTB TPUTOHOMETPHUECKUE COOTHOIICHUSB
IPSMOYTOJIBHOM TPEYTOJIbHUKE.

HcceaenoBaTh COOTHOUICHHUS MEXY CTOPOHAMH B TIPSIMOYTOJIBHBIX
TpeyrojbHUKaxX ¢ yriaamu B 45° u 45°; 30°

n 60°.

Hcnoan3oBathk HopMyIbl IPUBEICHNS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO JIJISI HAXOXKICHHUSI COOTHOIICHHUIA
MEXy TPUTOHOMETPHUECKUMH (PYHKIMSIMUPA3IUIHBIX OCTPBIX
yTJIOB.

IpuMeHsTH OTyYSHHBIC 3HAHUS U YMEHHS TIPU PEIICHUH
MPAKTUYECKHX 3a/1a4.

3HAKOMUTBCS € UCTOPHUEN Pa3BUTHS TEOMETPUN
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VYTIIbI B OKPY)KHOCTH.
BriricanHble U OIMCaHHBIE
YETBIPEXYTOJIbHUKH.
KacaTennHbie

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEH

13

Brmmcannsie u
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXKIY
KacaTelIbHOU U
XOpJI0H.

Yrael mexay
XOpJlaMH 1
CEKYIIUMHU.
Bnucannsie n
OITMCaHHBIC
YETHIPEXYTOTBHUKH, UX
IIPU3HAKU U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

P pELLICeHUN
F€OMETPUUYECKUX
3ajad4.

Bzanmuoe
pacroioKeHue AByX
OKPYKHOCTEH, 0011I1e
KacaTellbHEIC.
Kacaumne
OKpYHOCTEMN

®opMyJIMPOBATH OCHOBHBIE OIIPE/ICIICHHUS], CBA3aHHbIE

C yriamu B KpyTre (BIIMCAHHBINA yroJ, HeHTpadbHbIi yron). Haxoaurs
BIIMCaHHBIE YIJIbl, ONUPAOIINECS HA OJHY AYTY,BBIYMCIATD YIJIbI C
IIOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIAX, TEOPEMBI O BIIUCAHHOM
YETBIPEXYTOJILHUKE, TEOPEMBI O LIEHTPAJIIBHOM YTIIE.

HccnenoBathb, B TOM YKCIIE ¢ TOMOMIIBIO ITUGPOBBIX PECYPCOB,
BIIMCAHHBIC U ONMCAHHBIE YETHIPEXYTOIbHUKU, BBIBOAUTD HX
CBOMCTBA U MIPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA M IPU3HAKH MPU PELICHUU3a1a4
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[ToBTOpeHue, 0000IICHHEe 4 [ToBTOpEHME OCHOBHBIX Pematp 3a1a4n Ha IOBTOPEHKE, HIUTIOCTPUPYIOLIAE CBA3UMEKITY
3HaAaHUI IIOHATUI UMETO/I0B pa3IMYHBIMU YaCTAMHU Kypca
KypcoB 7 U 8Kj1accos,
00o01IeHne 3HaHU|
OBLIEE KOJIMYECTBO 68
YACOB 10 [TIPOI'PAMME
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9 KJIACC

MeTpudeckrue COOTHOLIEHUS
B OKPY’KHOCTH

0 mpeoOpazoBaHUU
IIO00USI.
COOTBETCTBEHHEBIC
9JIEMEHTBI II0T00HBIX
uryp.

Teopema

0 TIPOM3BE/ICHUH
OTPE3KOB XOP/I,
TeopeMa

HanmeHnoBanue pa3zzaena KonuuectBo OcHoBHOE OcCHOBHBIE BHJIbI IESATEILHOCTH 00Y4arOIIUXCs
(Temml) Kypca 4acoB coJiepyKaHKe

Tpuronomerpus. Teopembl 16 Onpenenenue @DopMyJHpPOBATH ONpeaeTeHHsI TPUTOHOMETPUUYECKUX (PYHKITUI

KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUUYECKUX TYIBIX U IPSIMBIX YTJIOB.

Pemienue TpeyrojabHUKOB ¢bynkuuit yrios ot 0°10 BeiBoIMTB TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB(C
180°. ®opmyiibt paznyCcoM OMHCAHHON OKPYKHOCTH).
HpUBEIEHHUS. BriBoauTh (hopMyJibl 11 BHIYUCICHHUS MJIOIAACH
TeopeMa KOCHUHYCOB, C HCII0JIB30BAHUEM TE€OPEM TPUTOHOMETPHUU (Q)OpMyHa iomaaun
TeopeMa CHHYCOB. TpeyrojbHUKa uepe3 JIBe CTOPOHBI M YTOJI MEXAYHUMH, popmyia
Pemenue IUIOIIA/IM YETHIPEXYTOJbHUKA YEPE3 €ro JUaroHajlu U yroj MexIy
TPEYTOJIbHUKOB. HUMH).
[IpakTrueckoe Pemiarb TpeyroapbHUKH.
MIPUMEHEHHE PemaTe npakTryeckue 3a1auu, CBOASIINAECS
JOKa3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA

[Ipeo6pa3oBanue nogoous. 10 [lonstue OcBauBaTh noHsATHE ITpeoOpa3oBanus noaodus. UcciaenoBarb

OTHOIICHHE JINHEHHBIX 2JIEMEHTOB (PUTYPIPU IPeoOpa3oBaHUU
mooous.

HaxoauTh npuMepsl MoA00HS B OKPYKAIOIIeH
JIEUCTBUTEIILHOCTH.

BbIBOAUTHL METPUUYECKUE COOTHOILICHUSI MEK]TY OTPE3KAMUXOPI,
CEKYIIMX U KaCaTeJIbHBIX C UCMOJb30BAHNEM BIUCAHHBIX YTJIOB U
MOA00HBIX TPEYTOJIHHUKOB.

Pemarb reoMeTpruyecKue 3a1a4M U 33]1a41 U3 PEATbHOM>KU3HHU C
HCIIOIB30BaHUEM ITOJJOOHBIX TPEYTOJIBHUKOB
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0 MIPOU3BEICHUU
OTpPE3KOB CEKYIIHX,
TeopeMa o KBajpare
KacaTeJIbHOM.
[IpumeneHues
peleHumn
T€OMETPUUYECKUX
3amaq

BekTopsl

12

Omnpenenenne
BEKTOPOB, CII0KEHUEU
BBIYMTaHUE BEKTOPOB,
YMHOXXEHHE BEKTOpaHa
YHCIIO.

duznyeckuii u
T€OMETPUUYECKHUIN CMBICT
BEKTOpOB. Paznoxenue
BEKTOPAIio ABYM
HEKOJUJTMHEAPHBIM
BEKTOpPaM.
Koopaunater

BEKTOpA.

CxangpHoe
MIPOU3BEJCHUE
BEKTOPOB, €T0

Hcnonb3oBaTh BEKTOPHI KaK HAIPaBJIE€HHbIE OTPE3KH,
HCCI1e10BATH TEOMETPHUCSCKUH (TIepeMeIieHne) U GU3nIecKuit
(cuna) cMbICIIBI BEKTOPOB.

3HaTh onpeieJieHHs CYMMbI U Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YUCIIO, MCCJIeA0BATh N'€OMETPUIECKUN U (PrU3HUECKUi
CMBICIIBI ATUX onepanuii.PemaTs reomeTpruecKue 3a1a4u ¢
VICIIOJIb30BAaHUEM BEKTOPOB.

PackiaabIBaTh BEKTOP 10 JIBYM HEKOJUTMHEAPHBIMBEKTOPAM.
Hcnoab3oBaTh CKaIIPHOE TPOU3BEICHUE BEKTOPOB,

BBIBOJUTH €I0 OCHOBHBIE CBOWCTBA.

BeruncassTe CcyMMy, pa3HOCTb U CKAJISIPHOE IIPOU3BEICHUEBEKTOPOB
B KOOpJUHATAX.

HpPlMeHﬂTb CKaJIApHOC NPOU3BEACHHUEC NJId HAXOXKIACHUAIINH U
yTJIOB
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MPUMEHEHUE
JUTST HAXOXKICHHS
JUIMH U yr.HOB.
Pemenue 3amau

C MOMOIIBIO0 BEKTOPOB.

[IpumeHeHnue BEKTOPOBIS

pelieHus 3aaa4 pusuku

I[eKapTOBBI KOOpJZMHATbIHA
IIJIOCKOCTHU

JlexapToBhI
KOOPJIMHATHI TOYEKHA
IIJIOCKOCTH.
YpaBHeHHE IPSIMOiL.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatel Touek
[IepECCUYCHUS
OKPY>KHOCTH U
MIPSIMOM.

Mertox KoOpauHAT npu
peLeHun
F€OMETPUYECKUX 3a/1aY,
MPaKTUYECKUX3a1a4

OcBauBaTh NOHATHE NIPSIMOYTOJIBHONU CUCTEMBI

KOOpAMHAT, JEKapTOBBIX KOOPANHAT TOUKH.

BeiBOAMTB ypaBHEHUE IPSIMON U OKPY’KHOCTH. BbIAe A THIIONHbIN
KBaJApaT JUIsl HAX0XKACHMS LICHTPA U paanyca OKPY>KHOCTH I10 €€
YPAaBHEHUIO.

PemaTe 3a1a4M Ha HAXOXKJEHUE TOUYEK MEPECEUEHNUS NPSAMBIX U
OKPY’KHOCTEH ¢ IOMOIIBIO MeToJa KoopauHat. Mcnoiib3oBaTh
CBOICTBa yIri10BOro KO3QGuIMEHTa IPSIMONIIPH PEeIIEHUN 3a1a4, AJIs
ONPEACIICHUS PACIIONI0KEHUS MPSIMOM.

IIpuMeHATH KOOPAWHATHI IIPU PELIEHUU T€OMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4, I TOCTPOEHUs MAaTEMATUUYECKUX MOJEIECH
peaJIbHBIX 33Ja4 («METOJ KOOPJIUHATY).

IHonb30BaTBLCA [UIS TIOCTPOCHUS U UCCIIEIOBAHUM

HU(POBBIMU PECYPCAMHU.

3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU
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[IpaBuibHBIE
MHOTOYTOJBHUKH. J{TnHa
OKPY>KHOCTH MILIONIA/Ib
Kpyra.

Brrurciienue miomaen

[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
Yucao nt. Jlpuna
OKPY>KHOCTH, JyTH
OKPY>KHOCTH.
Pannanuas mepa
yria.

[lnomane kpyra,
CEKTOpa, CerMeHTa

®opMyJIMPOBATH OIIPEIEICHNAE IPABUIIBHBIX MHOTOYT'OJIbHUKOB,
HAXOAMTh UX 3JIeMEHTHI. I10J1b30BaThCS OHATHEM UTMHBI
OKPY’KHOCTH, BBEJIEHHBIMC [IOMOLIBIO IPABUIIBHBIX
MHOI'OYT'OJIbHUKOB, ONPEAeAATh YUCIIO T, JUIMHY AYTH U PAJIHAHHYIO
Mepy yria.

IIpoBoauTh MEpexos OT PaMaHHON MEPBI yIiIaK

IpagyCcHON 1 Ha00OpOT.

OnpenesasaTs mwiomags Kpyra.

BoiBoauTh hopMyJIbI (B IpagyCHOM U paJjuaHHON Mepe)asis JJIMH
IyT, IUIOIAJEH CEKTOPOB U CETMEHTOB.

Boruucasite mwiomaau GUryp, BKIOYAOIIUX JIEMEHTHI
OKPYXHOCTH (Kpyra).

Haxoauts 1romany B 3aj1a4yax peajlbHON KU3HU

I[BI/I)KGHI/IH IIIIOCKOCTH

IlonsTue o ABM>KEHNN
IIJIOCKOCTH.
[TapannenbHbIA
IIEPEHOC, TOBOPOT
[Ipumenenue

IIpH pCUHICHUH 3aaa4

Pa30uparts npumepsl, WILTIOCTPUPYIOLIME TOHITHS

JIBUKECHMUSI.

DopMyJMPOBATH OIIPEACICHNS apAIJIEIBHOIO IEPEHOCA,IOBOPOTA U
0CEBOM CUMMETpUU. BBIBOAUTB NX CBOMCTBA, HAXOAUTH HEMOIBHIKHBIC
TOYKH.

HaxoanTh LeHTpBI M OCH CUMMETPUI IpocTeHInX GUryp.
I[IpumeHsTH MapaeNbHbIi IEPEHOC U CUMMETPHIO MIPU PELICHUN
T€OMETPUUECKHX 3a/1a4 (pa3oupaTh MPUMEPHI).

Hcnonb3oBaTth U1l TOCTPOEHUS U HCCIIEI0BaHUNIIU(POBBIE

pecypchl

[ToBTOpenwme, 0600IIEeH e,
cUCTEMaTH3allus 3HAaHU I

[ToBTOpEHNE OCHOBHBIX
TOHSTUHN 1

OnepupoBaTh NOHATHAMM: (HUTYpa, TOUKA, IPSIMast, yrod,
MHOT'OYTOJIbHUK, PABHOOEAPECHHBIN U PABHOCTOPOHHUI
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METO0B KypcoB 7—9
KJIaCCOB, 0000IIIeHHEN
cucreMaTru3anus
3HaHUMU.
IIpocreitmme
reoMeTpruecKue (puryps
U UX CBOMCTBA.
N3smepenune
reOMETPUUYECKUX
BEJIMYHH.
TpeyroJbHUKH.
[TapannensHble U1
MEPIEHANKYJIIIPHbIE
HpsIMBIE.
OKpyY>KHOCTb U KPYT.
I'eomerpuueckue
IIOCTPOEHUS. YTIIbI
B OKPYKHOCTH.
Bnucanneie n
OIMCaHHBIE
OKPYXHOCTH
MHOT'OYTI'OJIbHUKOB.
[Ipsmas n
OKPYHOCTb.
YUeThIpEXYrOIbHUKH.
Bnucanneie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIUaHA,
OucceKTprca U BBICOTa TPEYTOJIbHUKA, TapauIeIorpaMm, poMo,
MPSIMOYTOJIbHUK, KBaJpaT, TPaNelus; OKpY>KHOCTb, KacaTeabHasi;
PaBeHCTBO U Mo100ue GUryp, TPEyroJIbHUKOB; MAPAJUICIBHOCTD U
MEPIEHIUKYIISIPHOCTD MPSAMBIX, YTOJI MEXAY PSIMBIMUA, CAMMETPUS
OTHOCHUTEJIbHOTOUKH U MPSAMOM; JUIMHA, PACCTOSIHUE, BETUYHUHA yTJa,
IUIOIIA]b, IEPUMETD.

Hcnonb3oBath GpopMyJibl: IEpUMETPA U IIOILATN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IJIOLIa/IU Kpyra,00béMa
PSMOYTOJIBHOTO Mapajuiesienunesa.

OnepupoBaTh NOHATHUAMM: NIPSIMOYTOJIbHAS CUCTEMA

KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3T MOHIATUS JJIS
NPEeCTaBICHUS JaHHBIX U PEIIEeHUs 3a/1a4, B TOM YHCIIeU3

JPYTUX y4eOHbIX IPEAMETOB.

Pemath 3aqa4u Ha IOBTOPEHHE OCHOBHBIX MTOHATHH, NILTIOCTPALIUIO
CBSI3eM MEXly Pa3IMuYHBIMU YacTAMHU Kypca.BeiOnpaTs meron ais
pelIeHns 3a1auH.

Pemathb 3a1a4m U3 NOBCETHEBHOM KU3HU
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Y OIMCaHHbIC
YETBIPEXYTOJIbHUKU.
Teopema I[Mudaropa u

Haydalia TPUT'OHOMCETPHH.

Pemenue o0mux
TPEYTOJIbHUKOB.
[IpaBunbpHbBIE
MHOTOYTOJbHUKH.
[IpeobpazoBanus
TJIOCKOCTH.
JBmwxkenus. [Togodue.
Cummerpust.
IInomans. Beraucnenne
wiomaaei. [nomaau
0100HBIX (Uryp.
JlekapToBBI
KOOPJIMHATHI HA
MIJIOCKOCTH.

Bexkropsl

Ha IJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIIUCKA
HEJIN U3YUEHMA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»

B coBpemeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTAaTHCTUKAa NPUOOPETaloT BCE OOJBLIYIO
3HaYMMOCTh, KaK C TOYKM 3PEHHUS MPAKTUYECKHX NPUWIOKEHUH, TaK W WX POJIM B OOpa3OBaHHH,
HEOOXOIMMOM KaXXAOMY YeloBeKy. Bospacraer uymcno mpodeccuii, Mpu OBIaJCHHU KOTOPHIMHU
Tpebyercst Xxoporas 0a3oBasi MOATOTOBKA B O0JIACTH BEPOSITHOCTH M CTATHCTUKHU, TaKas MOJArOTOBKA
Ba)KHA JUIS POJIOIDKEHUS 00pa30BaHuUs WS YCHEIHONW MPO(pECCHOHATBHON Kapbephl.

Kaxp1ii 4ea0BeK MOCTOSHHO IPUHUMAET PELICHHs Ha OCHOBE MMEIOIIMXCS Y HETOJaHHBIX. A IS
000CHOBaHHOTO IMPUHATHA pCHICHUA B YCJIOBUAX HEAOCTATKA UJIHU n30bITKA I/IH(i)OpMaL[I/II/I HCO6XOI[I/IMO
B TOM YHCJIE XOPOILO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHUE.

VIMeHHO 1O3TOMYy OCTpPO BCTajda HEOOXOIUMOCTb c(HOPMHPOBaTH Yy  OOYYarOUIUXCS
(YHKIIMOHAJIbHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0 B c€0s B KaueCTBE HEOTHEMJIEMOW COCTABIISIIOIIEH
YMEHHE BOCHPUHUMATh U KPUTHUYECKH aHAJIM3UPOBATh MH(OPMAIIMIO, ITPEICTABICHHYIO B Pa3IMYHbIX
¢opmax, NOHUMATh BEPOSTHOCTHBIM XapakTep MHOIMX pealbHBIX MPOIECCOB U 3aBHCUMOCTEH,
IIPOU3BOJUTH IPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4e€OHOM Kypce C OCHOBHBIMU NpPUHIMIAMU cOopa, aHalu3a U IMPEICTABICHUS
JAHHBIX W3 PAa3IUYHBIX cdep JKU3HUM OoOlIecTBa M TocylapcTBa MPHUOOLIAaeT OO0yYaroLMXcs K
OOIIeCTBEHHBIM HMHTepecaM. l3yueHue OCHOB KOMOWHATOPHUKM pa3BUBACT HABBIKM OpraHU3aLUU
nepedopa 1 1mojAc4€ra yuciia BApUaHTOB, B TOM YHUCIIE B IPUKJIAHBIX 33a4aX. 3HAKOMCTBO C OCHOBaMHU
TeopuH rpaoB co3gaér MaremMaTudeckuii QyHAaMeHT A (OpMHUPOBAHUS KOMIETEHLUIIB 001acTH
UHPOPMATUKU U LUPPOBBIX TeXHOJOIWH. [Ipy M3yuyeHUM CTAaTUCTHKH U BEPOSTHOCTH OOOTaIlalOTCs
IpeCTaBiIeHNuss OO0yYaroIlUXcs O COBPEMEHHOM KapTWHE MHpa U METOJaX €ro HCCIe0BaHus,
dbopmupyeTcsi TOHUMAaHUE POJIM CTAaTUCTUKU KaK MCTOYHHMKA COIMAJIBbHO 3HAYMMON WH(OpMaInuu u
3aKJ1aIbIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBILIUICHHUS.

B cooTBercTBHU ¢ JaHHBIMH IEJSIMH B CTPYKTYpE IPOrpaMMmbl y4eOHOTO Kypca
«BeposATHOCTh W CTaTUCTHKA» OCHOBHOIO 00LIeEro o0pa3oBaHMs  BBLAEICHBI  CIIEAYIOLINE
coJiepKaTeNbHO-MeToauueckue JMHuU: «lIpencraBineHne MaHHBIX M omNMcarelbHas CTaTHCTHUKAY,
«BeposaTHOCTbY», «DeMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy».

Conepxanue nmuHumn «lIpencraBienue JaHHBIX M ONKCATENbHAS CTATUCTUKA» CIIY>KMT OCHOBOMU
U1 OPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OpPMAIMEN: OT YTEHUs U MHTEpIpeTaluu WH(POpMaIUH,
NpeCTaBICHHON B TabimuIax, Ha AuarpamMmax urpadukax, 10 cOopa, HpeACTaBICHUS M aHaIu3a
JAHHBIX C HCIIOJIb30BAaHUEM CTATUCTMUYECKMX XapaKTEpPUCTHK CpPEeJHUX M paccenBaHus. Pabotas c
JaHHBIMM, OOydJaroluecs Yydarcs CUYMTBIBAaTb M WHTEPHPETUPOBATh JIaHHBIC, BBIJIBUTATH,
apryMEeHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE TUIIOTE3bI, PA3MBIILIATH HaJl (PaKTOPaMHU,BbI3bIBAIOIIUMHU
MU3MEHUYMBOCTD, U OLICHNBATh UX BIIMSHUE HA PACCMATPUBAEMBIE BEJIMUMHBI U ITPOLIECCHI.

HNHTynTHBHOE NpEICTaBIEHNE O CIIy4YalHOH M3MEHUYMBOCTH, MCCIIEJOBAHNE 3aKOHOMEPHOCTEN U
TEHJICHIMIA CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW JUISl U3YYEHHsS] TEOPUHM BeposiTHOCTEW. Bosbioe
S3HAQYCHHUEC UMCIOT IMPAKTUYCCKUE 3aJJaHUs, B YaACTHOCTH OIBITBI C KJIIACCHYCCKHMMU BCPOATHOCTHBIMU
MOJIETISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBAoIo100us ciydaiiHoro coobrtus. [Ipu uzyuenun
y4eOHOro Kypca o0yyaromrecs 3HaKOMATCS ¢ MPOCTEUIIMMU METO/IaMU BBIYUCIIEHUSI BEPOSITHOCTEHN B
CHy‘I&fIHBIX OKCIICPUMCHTAX C PaBHOBO3MOXHBIMU SJICMCHTAPHBIMHU HCXOAaMH, BCPOATHOCTHBIMU
3aKOHAMH, TO3BOJISIONIMMH CTaBUTh U peniath OoJjiee CIIOXKHBIE 3a7aud. B ydeOHbI Kypc BXOIST
Ha4YaJIbHBIC NIPECACTABICHUSAO cnyqaﬁHHx BCIIMYHMHAX U UX YHUCJIOBBIX XapaKTCPUCTHKAX.
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B paMkax ydeOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYarOIIUXCSAC MHOKECTBAMU
¥ OCHOBHBIMH OIIE€pALMSMH HaJl MHOKECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI TPUMEHEHUS ISl PELICHUs
3ajiay, a TAaK)Ke UCIOJIb30BAHUS B IPYIMX MaTeMaTHUECKUX KypcaxX U y4eOHBIX NpeIMeTax.

MECTO YUYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA»
B YUYEBHOM ITJIAHE
B 7-9 xiaccax m3yuaercs ydeOHBbIH Kypc «BeposSTHOCTh M CTATHCTHUKa», B KOTOPBIA BXOISAT
paznensl: «I[IpencraBneHne MaHHBIX U ONUCATEIbHAS CTATUCTHKAY,
«BeposTHOCTBY, «DIIeMEHThI KOMOWHATOPUKHY», «BBeieHne B Teoputo rpadosy.
OO0mee YWCIIO YacoB, PEKOMEHIOBAaHHBIX JUIsi H3Y4YCHHs] Y4eOHOro Kypca
«BepositHocTh U cratucthkay, — 102 gaca: B 7 kmacce — 34 waca (1 wac B Hemenro),B 8 kimacce —
34 gaca (1 gac B Hememo), B 9 kiacce — 34 vaca (1 gac B HEZEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

[IpencraBieHne AaHHBIX B BHJE Tabmul, auarpamm, rpaduxoB. 3amoilHEHUE
TaOJIUI, YTEHUE U TIOCTPOSHUE JUarpamMm (CTOJIOMKOBBIX (CTOIOUATHIX ) U KPYTOBBIX). UTeHue rpadukoB
peanpHBIX TporeccoB. M3pneueHwe wuHoOpManuu W3 AMarpaMM M TaOJMI, HCIOJNb30BaHUE H
UHTEpIIpEeTalus JaHHBIX.

OmnwmcarenpHasi CTAaTUCTHKA: cpeqHee apudmerHdeckoe, MeauWaHa, pa3Mmax, HauOoiblee U
HaMMEHbIIIee 3HAYeHU sl Ha0opa YMCIIOBBIX JaHHBIX. [I[puMephl Ciy4aiiHOHN3MEHYHMBOCTH.

Crny4aifHplii SKCIIEpUMEHT (OMbIT) M ciaydaiiHoe coObiTHe. BepostHocTts u uacrota. Pomnb
MaJIOBEPOATHBIX M IPAKTHUECKU TOCTOBEPHBIX COOBITHI B MpUPO/IE U B 001IecTBe. MOHETa U UrpalibHas
KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmunua, pedbpo. Crenenp BepmmHbL. Yucimo pédep M cymMMapHas CTENEHb BEPIIHH.
ITpencraBienue o cBa3HoctH rpada. Llenu u nukisl. Ilytu B rpadax. O6xox rpada (3inepoB myTh).
[IpencraBienue 06 opueHTHpoBaHHOM rpade. Pemenue 3agauc momomuibio rpados.

8 KJIACC

[TpencraBieHne NaHHBIX B BUJE TaOJIMIL, AUAarpaMm, TpapHrKoB.

MHO)KGCTBO, 3JIEMEHT MHOXKECTBA, IIOJMHOXECTBO. OnepauHH Hanqg MHO)KGCTB&MI/IIO6T)€)II/IHGHI/IG,
nepeceueHue, jgononHeHue. CBolicTBa omepanuil  HajJ MHOXXECTBAMU: IEPEMECTUTENIBHOE,
COYETaTeNIbHOE, pacIpeleNuTeNbHoe, BKIoueHus. lcrnonb3oBaHue rpaduueckoro mnpeicTaBiICHUs
MHOXECTB IJIA OIMMCaHUs pCAJIbHBIX IMTPOLCCCOB U HBHGHI/Iﬁ, Ipr pCIICHUHU 3a7a4.

I/I3MepeHHe pacc€ruBaHrsl OaHHBIX. I[I/ICI'IepCI/IH " CTaHAAPTHOC OTKIIOHCHUC YHCIIOBBIX Ha60pOB.
Jlnarpamma paccenBaHusl.

OneMeHTapHbIe COOBITUS ciy4aiiHoro ombITa. CiydaiiHble coObITHsA. BeposaTHOCTH COOBITHH.
OnbITEl ¢ PaBHOBO3MOXXHBIMHM 3J€MEHTapHbIMU CcOOBbITUSAMH. CiyuaiiHblii BeIOOp. CBsI3b  MEXAy
MAJIOBCPOATHBIMH W IMPAKTUYCCKH JOCTOBCPHBIMU COOBITUSIMUB mnpupoae, O6HI€CTB€ 1 HayKeE.

JepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYEN BEPUIMHBI, CBA3b
MEXJly YMCJIOM BepIIMH U ynciioM pédep. [IpaBuno ymHokeHus. Pemenue 3a1au ¢ moMonibio rpagos.

[IpotuBomnonoxusle cobbiTusa. Juarpamma Oitnepa. OObenuHEHHE U TNEpeceYeHue COOBITHIA.
HecoBmecTnbie coObiTusi. @opmyia CIOXKEHUS BepoSATHOCTEH. YciloBHas BeposTHOCTh. IIpaBuio
yMHOXXeHusi. HezaBucumble coObiTus. [IpencraBienue skcnepuMeHTa B BHAE JiepeBa. PerieHue
3a7ad  Ha HaAXO0XJECHHE BEPOSTHOCTENC MOMOIIBIO JIepeBa CIyYallHOrO AKCIEPUMEHTA, AUArpaMM
Olinepa.
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9 KJIACC

[IpencraBnenue AJaHHBIX B BUJIE TAOJIUI, TUarpaMM, rpauKkoB, HHTEPIPETALUs JaHHBIX. UTeHHE
U TIOCTPOEHUE Ta0JHUII, AUarpaMM, TpaduKoB MO PeaJbHbIM JaHHBIM.

[TepectanoBku u akropuan. Coueranus v 9ucio codetanuii. Tpeyronbauk [Tackans. Pemenue
3aJa4 C UCIOJIb30BaHUEM KOMOWHATOPUKH.

I'eomerpuueckast BeposTHOCTh. Ciyd4ailHbIi BBIOOp TOYKM W3 (UTYpPHI HA INIOCKOCTH,
U3 OTpe3Ka U U3 IyTu OKPYKHOCTH.

Ucneitanue. Ycnex u Heynaya. Cepust ucnblTaHu 10 mepBoro ycmnexa. Cepus HMCIbITAHHMN
bepnynu. BepositHocTu coObITHI B cepuu ucnbiTaHui bepHyiu.

CnydailHass BeJIMYMHA M pacHpelesieHue BeposSTHOCTEW. MaremaTudeckoe OXUAAHUE U
mucnepeus. llpuMepsl MaTeMaTHMUeCKOro OXUIAHMS KaK TEOPETHMUECKOTO CPEIHEro 3Ha4YeHUs
BEIMYMHBI. MaTeMaTHuecKoe OKUJaHUe U JUCHIEpCUsl CIy4YailHONH BEIMYMHBI «UUCIIO YCIEXOB B CEPUU
ucnbITaHui beprym».

[TonsiTue o 3akoHe OonbIIMX uncen. M3Mepenne BepoATHOCTEN C TOMOIIBIO YaCcTOT.

Ponb 1 3HaueHmne 3aKoHa OOIBIINUX YUCEN B IPUPOJIE U OOIIECTBE.

NNPEIMETHBIE PE3YJIBTATDBI

Hpe,[[MeTHLIe PE3YJIbTAaThl OCBOCHUA ITPOTrpaMMBbI y‘l€6HOFO KypcCa K KOHITY 06y‘leHI/I${ B 7 KJjacce.

YuraTh uHOOpPMAIHIO, IPEICTABICHHYIO B Ta0JIMIIAX, HA JUarpaMmax, MPeJICTaBIIsATh IaHHBIC B
BUJIE TaOJIHII, CTPOUTH AUArPaMMBI (CTOJIOUKOBEIE (CTOJIOUATHIE )M KPYTOBBIE) IO MACCUBAM 3HAYCHHIA.

OnuceiBaTh U MHTEPIPETUPOBATH PEATHHBIC YHCIOBBIC JaHHBIC, IPEACTABICHHBIC B TAOIHIAX,
Ha JUarpaMmax, rpapukax.

Hcnonb3oBaTe JUIss  ONUCAHWS  JIAHHBIX ~ CTAaTHCTUYECKUE  XAPAKTEPUCTUKH:  CpEIHEe
apudmeTnueckoe, MeraHa, HanOOJbIIee U HANMEHBIIIECE 3HAYCHHUS, Pa3Max.

Nwmets mpencraBneHre 0O Cay4yailHONH M3MEHYMBOCTH HAa MpHUMeEpax IeH, (PU3MYeCKUX BEIUYHH,
AHTPOTIOMETPUYCCKHX JAHHBIX, UMETh MPECTABIICHUE O CTATUCTHYECKON YCTOMUUBOCTH.

[IpenmeTHbIe pe3ybTaThl OCBOEHUS MPOrpaMMbl Y4eOHOT0 Kypca K KOHILy 0O0ydeHus B 8 kJiacce:

N3Bnekaty u mnpeobpa3oBbiBaTh MH(POpPMAIINIO, MPEACTABICHHYIO B BHJIE TaOJUII, AHArpamMM,
rpaduKoB, MPEeICTaBIATh aHHBIE B BUE TaOIUI, AUarpaMm, rpaduKoB.

OnuceiBaTh JaHHBIE C TMOMOUIBIO CTAaTHUCTUYECKUX TMOKa3aTeled: CpeAHUX 3HA4YeHHH U Mep
pacceuBaHus (pa3Max, JUCTIIEPCUS U CTAaHIAPTHOE OTKIIOHEHHUE).

Haxonuth 4acTOTHI YMCIOBBIX 3HAYEHWW M YACTOTHI COOBITHH, B TOM YHCJIE IO pe3yjbTaTaM
U3MEepEeHUI 1 HaOII0ICHHI.

Haxonuth BepoOSITHOCTH CIy4alHBIX COOBITUH B OTBITAX, 3HAs BEPOSITHOCTH JJIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHCOOBITHUSMHU.

Hcnonb3oBath rpaduyeckue MOJENU: AEpeBO CIydyallHOTO dKCIIEpUMEHTa, Juarpammbl Jiliepa,
YUCIIOBAsI TIpsIMast.

OnepupoBarh MOHATUAMH: MHOXECTBO, IOJMHOXXECTBO, BBINOJHATH  OMNEPALMH  HaJ
MHOECTBAMHU: OOBEAMHEHUE, TEePECEUYCHHE, OMOJHEHUE, TMEPEUYHCIATh JJIEMEHTHl MHOXECTB,
IIPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonw3oBarh rpadgudeckoe mpeacTaBIeHne MHOKECTB M CBSI3€H MEXTy HUMH ISl ONTUCAHUS
MPOIIECCOB U SIBIICHUH, B TOM YKCIIE MIPH PEHICHUH 33]1a4 U3 IPYTUX YUEOHBIX MPEAMETOB U KypCOB.

[IpenmeTHbIe pe3ybTaThl OCBOCHUS MPOrpaMMbl Y4eOHOT0 Kypca K KOHILy 00ydeHus B 9 KJiacce:
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W3BnekaTh U mpeoOpa3oBbIBaTh MHGOPMALKIO, TPEACTABICHHYIO B Pa3JIMYHBIX UCTOYHUKAX B
BH/JIC TAOJINII, TarpaMm, rpaduKoB, MPEJCTABIATh JaHHBIC B BUJE TaOJIUII, TUarpaMm, rpauKoB.
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Pemarp 3amauum  OpraHM30BaHHBIM TepedOPOM  BApUAHTOB, a TaKXKEC UCIOJIb30BAHUEM
KOMOMHATOPHBIX MTPABUII U METOOB.

Hcnons30BaTh onucaTenbHble XapaKTEPUCTUKH JUIsI MACCUBOB YMCIIOBBIX JTAHHBIX, B TOM YHUCIIE
CpEeHHME 3HAYECHUS U MEPBI PACCEUBAHUA.

HaxoauTh 4acTOThl 3HAUY€HUW W YAaCTOTHI COOBITHSA, B TOM YHCIE MOJB3YSACh pPE3yJbTaTaMH
POBEIEHHBIX U3MEPEHUI U HAOIIIOICHUH.

HaxoauTh BepOATHOCTH CIly4allHbIX COOBITUI B M3YYEHHBIX OIBITaX, B TOM YHUCIE B OMNbBITAX C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEPHUSIX HCIBITAHUII0 IEPBOIO yCIexa, B CepHsIX
ucneITanui bepryun.

HNmeTe mpencraBieHue O CIydyalHOW BEIMYMHE W O pacnpeiesieHuu BepoATHocTed. MeTh
IIPE/ICTABIICHUE 0 3aKkoHe  OoJbLIUX yyucen  Kak O  MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4allHOW H3MEHYMBOCTH M O POJM 3aKOHA OOJIBIIMX YHCEN B MPHUPOJE U
oOrrecTBe.
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
HaumenoBanue paznena KomuuectBo OcHOBHOE cofiepKaHne OCHOBHBIE BHJIBI JCSITSILHOCTH 00YYArOIIHXCS
(TemmI) Kypca 4acoB

[IpencraBienue JaHHBIX 7 [IpencraBieHue JaHHBIX OcBauBaTh cnoco0bl MPEACTABICHUS CTATUCTUYECKUX
B Tabnuiax. [Ipaktuueckue JAHHBIX ¥ YUCIIOBBIX MACCUBOB
BBIUMCJICHHUSI 110 TAOJIUYHBIM C TIOMOIIBIO TAOJUIL U AWArpaMM C UCIIOJIb30BAHUEM
naHHbIM. M3Bneuenue u aKTyaJIbHBIX U BaXXHBIX JAHHBIX (IeMorpaduueckue qaHHbIE,
UHTEPIIPETANS TAOIUYHBIX MIPOU3BOICTBO MPOMBIIIJIEHHON U CEIbCKOXO3SICTBEHHOM
nanHbix. [Ipaktuyeckas pabora IPOAYKIIMH, OOIIECTBEHHBICU TPUPOIHBIC SIBICHNUSA).
«Tabnuupy. N3yuyath MeTOaBI pabOTHI C TAOIUIHBIMU U
I'padpuaeckoe rpaguYecKMMU TPEICTABICHUSIMHU JTAHHBIX C
MIPE/ICTABJICHUE JAHHBIXB MOMOIIBIO ITU(PPOBBIX PECYPCOB B X0
BH/JIC KPYTOBBIX, MPAaKTHYECKUX paboT
CTOJIOMKOBBIX (CTOIOYATHIX)
auarpamm. Urenue u
MOCTPOEHUE JUATPAMM.
[Tpumeps! neMorpapudecKkux
JUarpamm.
[TpakTudeckas pabota
«JlnarpamMmbDy

OnucaTenbHasi CTATUCTUKA 8 UYucnoseie HaOopbl. CpenHee OcBanBaTh MOHSATHSI: YUCIIOBOM HAOOP, Mepa IEHTPATHHOU
apudmeTuyecKoe. TEHACHIINU (Mepa IIEHTpa), B TOM YHCIIeCpeHee
Menuana uncioBoro Habopa. apudMeTHIecKoe, MeruaHa.
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Y CcTOMYHUBOCTD MEIUAHEL.
[TpakTrueckas padora
«CpenHue 3Ha4eHU.
Hau6onpliee 1 HanMeHbIIIEE
3HAYEHUS YUCIIOBOTO HAabopa.
Pa3max

OnuchIBaTh CTATUCTHYECKHUE JAHHbBIE C TOMOIIbIO
cpenHero apu(MeTHYecKoro u MequaHbl. Pemare 3aiaqm.
H3yyaTh cBOMCTBA CPEIHUX, B TOM YHUCIIEC

MTOMOIIIBIO ITU(POBBIX PECYPCOB, B X0

MPAKTHYECKHUX padoT.

OcBauBaTh NOHATHS: HAaNOOJIbIIIEE K HAUMEHBIIICE
3HAYEHUS YUCIIOBOI'O MacCHBa, pa3Max.

Pemats 3agauun Ha BEIOOD crioco0a ONucaHus JaHHBIX

B COOTBETCTBHH C IPUPOJON JaHHBIX UIEISIMU
UCCIIEJIOBAHUS

CnyqaﬁHa;I HNU3MCHYHNBOCTDb

CnyqaﬁHaﬂ HU3MCHYUBOCTD

(mpumepsl). YacToTa 3HaUSHHHA

B MacCHBE JIaHHBIX.
I'pynnupoBka.
I'ucrorpammel.
[TpakTrueckas pabora

«CnyqaﬁHas[ U3MCHYNBOCTB»

OcBanBaTh NOHATHSA: YACTOTA 3HAYCHNUN B MACCUBEIaHHBIX,
rPYNIUPOBKA TaHHBIX, TUCTOTPAMMA.

CTpouTh 1 aHAJU3UPOBATH THCTOTPAaMMBbI, OAOUPATH
MOAXOAANINH 1ar rpynnupoBku. OcBanBaTh

rpadguyecKue npeCTaBICHUS PA3HBIXBUIOB CITydYailHON
W3MEHYMBOCTH, B TOM YHUCIIE

C IMOMOIIBIO ITU(POBBIX PECYPCOB, B X0J1€

NPaKTUYECKON paboThI

Beenenue B Teopuro rpados

['pad, BepimHa, pedpo.
[TpencraBnenue 3agauu

¢ momoreio rpada. CteneHpb
(BaJIEGHTHOCTD) BEPILUHBI.
Yucno pébep u cymmapHas
cTerneHb BepiiuH. Llens u

OcBauBaTth nousitusi: rpag, sepuinHa rpaga, pedporpada,
CTeIeHb (BaJCHTHOCTh BEPIIMHBI), LIETIb U IIUKJI.
OcBauBaTh NOHATHUS: TYTh B rpade, SiIepoB MyTh,00X0.1
rpada, opueHTUPOBAHHBIN rpad.

Pemathb 3a1a4u Ha MOMCK CYyMMBI CTETIEHEH BEPILIUH
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nuki. [TyTs B rpade.
[IpencraBieHue o CBA3HOCTH
rpada. O6xox rpada (itnepon
IyTh).

IIpencrasienue

00 OpUEHTHPOBAHHBIX

rpadax

rpada, Ha morck o0xoxaa rpada, Ha IOUCK IMyTEHB
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh COCOOBI ITPEACTABICHHS 33/1a4 U3 Kypcaaureopsl,
TEOMETPHUH, TEOPUHU BEPOSITHOCTEH, APYTHX MPEIMETOB C
TIOMOIIBIO TPadoOB (KapThI, CXEMBI, ICKTPUICCKHE TICTIH,
(YHKIIMOHATILHBIE COOTBETCTBHSI) Ha IPHUMEPax

BeposTHOCTB 1 yacToTa
CIIy9aifHOTO COOBITHS

CiyyaliHBIi ONIBIT U CITydaliHOE
coObITHE. BeposTHOCTb U
gacTtoTa coobITUs. Posb
MaJIOBEPOATHBIX U IPAKTUUECKU
JIOCTOBEPHBIXCOOBITHI B
pupoie U

B oOmectBe. MoHera u
urpajibHasi KOCTb B TEOpUU
BEPOSITHOCTEH.

[TpakTiueckas padbota
«YacTtoTa BbIIaICHUS OpJIa»

OcBanBaTh NOHATHSA: CIIy4YalHBIN OIBIT U CIIy4YallHOE
COOBITHE, MAJIOBEPOATHOE M IPAKTUYECKHIOCTOBEPHOE
coObITHE.

M3y4aTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITUIB

IpUpOJIe U OOIIECTBE HA BaKHBIX IPUMEpax

(aBapuu, HeCHaCTHbIE CIy4aH, 3alUTa NEPCOHAIBHON
uH(pOpMaIlny, epeaada JaHHbIX).

M3yyarp ponp  KJIACCHYECKUX  BEPOSTHOCTHBIX
Mozenel (MoHeTa, WrpajibHas KOCTb) B TEOPHH
BEPOSTHOCTEM.

Halaronats W u3y4aTh 4YacTOTy COOBITMM B IPOCTBIX
HKCHEPUMEHTAaX, B TOM YHUCIIE C TOMOIIBIO IIU(PPOBBIXPECYPCOB,
B XOJI€ MPAKTUYECKON pabOThI

O06o00611IEHNE,
CUCTEMATH3AIMs 3HAHU I

[IpencraBienue JaHHBIX.
OmnucareiabHas CTAaTUCTUKA.
BeposiTHOCTB citygaitHOTO
COOBITHS

IToBTOPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY3HaHUM.
PemaTe 3a1a4M Ha IPEICTaBICHNE U OIIMCAaHUE JAHHBIX
C MOMOIIBIO0 U3YYEHHBIX XapakTepUCcTUK.QOCYyKAAThH
NpHUMepbI CITy4allHBIX COOBITHH,
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MaJIOBEPOATHBIX U IPAKTUYECKU JOCTOBEPHBIX CIIy4YalHbIX
COOBITHI, UX POJIM B IPUPOJIE U )KU3HUYETIOBEKA

OBILIEE KOJIMYECTBO
YJACOB I1O ITPOTPAMME

34

91




8 KJIACC

PaccenBanne JaHHBIX

YHCIOBOT0 HAabopa.
CraHgapTHOE OTKIIOHEHHE
YHCIOBOT0 HAabopa.
JnarpamMmsl paccenBaHus

Haumenoanue pasznena KoymmuectBo OcHoOBHOE cofiepKaHue OcCHOBHBIE BUJIBI ICATSIILHOCTH 00YYarOIIUXCS
(TemmI) Kypca 4acoB

[ToBTOpenue kypca’ 4 [IpencraBienue JaHHbBIX. IToBTOPATH H3yUYEeHHOE U BHICTPAUBATH CUCTEMY3HAHUU.

KJjlacca OnucarenbHas CTaTUCTHKA. Pemats 3a1auu Ha pe/ICTaBICHHUE U OMKUCAHUE JAHHBIX C
CrnyualiHas ”3MEHYUBOCTb. MOMOIIbIO U3YUYEHHBIX XapakTepucTuK. PemaTs 3aqauu Ha
Cpeanue ynciaoBoro Habopa. MIPECTABJICHUE TPYIIITUPOBAHHBIX/IAHHBIX U OMTUCAHUE
Crnyualinbie COOBITUS. CIy4yallHOM U3MEHUYHBOCTH.
BeposTHOCTH M 4acTOTHI. Pemats 3a1auu Ha onpesieNieHne YaCcTOThI CITy4aiHbIX
Kiaccuueckue moaenu reopuun coObITHIA, 00CYKIEHUE PUMEPOB CITYYANMHBIX COOBITHIA,
BEPOSITHOCTEN: MOHETA U MaJIOBEPOATHBIX U MPAKTHUYECKU JOCTOBEPHBIX CITyUYalHBIX
UTrpaJIbHASI KOCTh COOBITHIA, UXPOIU B MPUPOJIE U KU3HU YEIIOBEKa

OrnucarenbHas CTATUCTHKA. 4 Ortkionenus. Jucnepcus OcBauBaTh NOHATHS: TUCIIEPCUS U CTAaHIAPTHOE

OTKJIOHCHHEC, UCITIOJIb30BATDb 3THU XAPAKTCPUCTUKHU JI1
OIMHMCaHUA PAaCCCUBAHUA TaAHHbBIX.

BuiaBUraTh runoTe3bl 00 OTCYTCTBUH UJIM HAJIMIUHUCBA3HU 110
AuarpaMmaM pacCCUBaHUs.

CTpOI/ITL AuarpaMMbl paCCCUBAHUS 11O UMCIOIIUMCAIAHHBIM,
B TOM YHCJIC C TIOMOMIBIO KOMIIBKOTEPA
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MHuoxecTBa

MHO)I(CCTBO, IIOAMHOKECTBO.

OnepauHH Haa MHOXKECTBaAMMU:

00beIMHEeHHE, TIePECCUCHHE,
JIOIIOJIHCHHE.

CaolicTBa onepaluiHa
MHO>XECTBaMMU:
MEePEMECTUTENBHOE,
COYEeTaTEIbHOE,
pacnpeneaInTeNbHOE,
BKJIFOUCHHS.
I'papuueckoe
MIpE/ICTaBIICHUE
MHOYECTB

OcBauBaTh NOHATHS . MHOKECTBO, DJIEMEHT
MHOKECTBA, IOAMHOKECTBO.

BbInoJIHATH OnepanMu HaJl MHOKECTBAMU:
00BeIMHECHUE, TIEpECCUCHNUE, TOTIOTHCHHE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COoYeTaTeIbHOE, PacClpeAeIUTEIbHOE, BKIIOUCHUS.
Hcnoab3oBath rpaduueckoe MpeAcTaBICHUE MHOXKECTB
IIPU ONMCAHUM PEATIBHBIX ITPOLIECCOB U SIBJICHUH, IPU
peILIeHNH 3a7a4 U3 APYTUX YUeOHBIXIIPEAMETOB U KypCOB

BeposTHOCTB citydaiiHOro
COOBITHUSA

DneMeHTapHbIE COOBITHSL.
Crnyyaiinble COOBITHS.
brnaronpusarcTByroniue
AJIEeMEHTapHbIE COOBITHSI.

BepositHocTH coObITHIl. OTBITHI C

PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMU COOBITHUSMHU.
CrnyualiHblii BEIOOD.
[TpakTuyeckas pabota
«OnbITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHSTHS: YIIEMEHTAPHOE COOBITHE,
ClIy4aifHOe COOBITHE KaK COBOKYITHOCTh
OJIarOMPUSITCTBYIOITUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXKHBIE 2JIEMEHTAPHBIE COOBITHUS.

Pemath 3a5aum Ha BEIYMCIICHUE BEPOSITHOCTEN COOBITUI TTO
BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUICITy4allHOTO OTIbITA.

Pemars 3a1aum Ha BEIYMCIIEHHE BEPOSATHOCTEMN
COOBITHH B OMBITAX C PABHOBO3MOXHBIMH
AIIEMEHTAPHBIMU COOBITUSMU, B TOM YHCIIE

C IOMOMIBIO KOMIIBKOTEPA.
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3JIEMEHTaPHBIMH
COOBITUAMUY

IIpoBoANTH U U3YyYATh ONBITHI

C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMH COOBITUSMU(C
MCIIOJIb30BAaHNEM MOHET, HTPATbHBIX KOCTEH, TPYTHX
MOJIeJIeH) B XOJIe MPAKTUIECKON PabOThI

BeeeHnue B Teopuro rpados

Hepeso. CBoiicTBa fepeBa:
CIIMHCTBCHHOCTb Iy TH,
CYIIIECTBOBaHHE BUCSIYCH

BCPIIHMHBI, CBSA3b MCKAY YUCIOM

BEPILKH U YnuciaoM péoep.
[TpaBuiio yMHOKEHUS

OcBauBaTh NOHATHSL: IEPEBO Kak rpad Oe3 muKIia,Bucsyas
BepiIrHa (JIUCT), BETBb JIepeBa, My Th

B JIepeBe, TUaMeTp JepeBa.

H3y4yaTh cBOiiCTBA JiepeBa: CylICCTBOBAaHUE BUCIUCH
BEPIINHBI, SJMHCTBEHHOCTD ITyTH MEXY ABYMS BEPUIMHAMH,
CBSI3b MEX/Ty YHCJIOM BEPIIMH U YUCIOMPEDED.

Pemats 3a7a4n Ha IOUCK U NIEPEYHUCIICHUE ITyTCHB

JiepeBe, ONpeICIICHUE YHUCIIa BEPIINH Wik pEOEPB JepeBe,
00x01 OMHAPHOTO JepeBa, B TOM YHUCJIE C MPUMEHEHHEM
[paBujla YMHOKEHUS

CrnyqaitHbie COOBITHS

IIpoTHBONONIOXHOE COOBITHE.
Juarpamma Oitniepa.
OObennHeHe 1 nepeceueHme
coObITHil. HecoBmecTHbIE
coObITHs. PopMyIa CI0KEHUs
BEPOSITHOCTEM.

IIpaBuI0 yMHOXEHUS
BEPOATHOCTEM. Y CIIOBHAA
BeposATHOCTH. HezaBucumbie

OcBanBaTh MOHSATHSI: B3aHMHO TTPOTHUBOIIOJIOXKHBIE COOBITHS,
OTIepaIfK HaJl COOBITUSMU, 00bETMHEHNUE UTIEPECEUCHUE
coObITHH, AUarpamma Ditsiepa (Dinepa—BeHnHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.

H3yuath TeopemMbl O BEpPOITHOCTH 0ObETUHEHHS IBYX
coOBITHIA ((hOPMYIIBI CTIOKEHUS BEPOSTHOCTEN ).

PemaTe 3aga4u, B TOM 4KcClie TEKCTOBBIE 3aaUlHA
oTpeieTIeHNEe BEPOATHOCTEH 00bEeTMHEHUS U
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coOsiTHs. [IpencraBnenue
CIIy4alHOr'0 SKCIIEPUMEHTAB
BUJIE I€peBa

MEePECEUCHHS COOBITHI C ITOMOIIBIO YUCIIOBOU MPSMOH,
quarpamm Ditiepa, GopMyITbl CIIOKEHUSBEPOSITHOCTCH.
OcBanBaTh NOHATHS: [IPABUIIO YMHOXEHUS BEPOSTHOCTEH,
YCIIOBHAS! BEPOSITHOCTh, HE3aBUCUMBIECOOBITHS JIEPEBO
CIIy4ailHOTO OIBbITA.

H3yuaTsh cBoiicTBa (OmpeieiicHUs ) HE3aBUCHMBIXCOOBITHH.
Pemath 3aa4u Ha onpe/iesieHre U UCII0JIb30BaHKe
HE3aBUCHUMBIX COOBITHM.

Pemars 3agaum Ha IOMCK BEPOSITHOCTEN, B TOMUYHUCIIE
YCIIOBHBIX, C UCIIOJIb30BAHUEM JIepeBa CIIy4aitHOTO

OTIbITa

O06o0611IEHNE,
CHCTEMAaTH3alMs 3HAHUHI

[IpencraBienue JaHHBIX.
OmnucarenbHas CTATUCTHKA.
I'pads1. BepositHocTh
CIIy4aifHOTO COOBITHSI.

DIIEMEHTHI KOM6I/IHaTOpI/IKI/I

IToBTOPATH H3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HaHUM.

Pemarhb 3a5auu Ha npe/ICTaBICHNUE U ONHUCAHUE JAHHBIX
C IMIOMOIIBIO U3YYEHHBIX XapakTepucTUK. PemaTs 3axaun
C IpUMEHEHUeM rpagos.

Pemathb 3a5a4n Ha HaXO0XAEHUE BEPOATHOCTH
CIIy4aifHOTO COOBITHS 1O BEPOSITHOCTSIM 3JIEMEHTapHBIX
COOBITHI, B TOM YHCIIE B ONBITaxX

C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSMU. PemiaTs
3a/1a41 Ha HaXOXJIeHUE BEPOSATHOCTEH 00beIMHEHHS 1
nepeceyeHust COObITUH, B TOM YUCIIEHE3aBUCUMBIX, C
UCITOJIb30BaHUEM I'paUUeCKUX MPEICTaBICHUH U AepeBa
CIIy4ailHOT'O OIIbITA.
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Pemats 3aga4n Ha nepedncieHne KOMOMHALUI(YrcTa
[IEPECTaHOBOK, YUCJIa COUETAHUI),

Ha HaXOXKJICHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHHEM KOMOUMHATOPUKH, B TOM UHCIIEC
HCIIOJIB30BaHUEM TpeyroybHuKa [lackais

OBILEE KOJIMYECTBO
JACOB I1O I[TPOTPAMME

34
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9 KJIACC

HaumenoBanue paszaena
(Temml) Kypca

KomuuectBo
JacoB

OcHoBHOE coepKaHue

OCHOBHEBIE BUABI JCATCIIBHOCTH 06yqa101111/1xc;1

[ToBTOpeHme Kypca8
KJacca

[IpencraBnenue JaHHBIX.
OmnucarenbHas CTaTHCTHKA.
Omneparuu Haj COOBITHAMMU.
He3aBrcuMocTh COOBITHIM

IHoBTOPATH H3YyUYEHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

PemiaTh 3a1a4m Ha [peJICTaB/ICHUE U OIIMCAHUE

JTAHHBIX.

PemaTs 3a1a4u Ha HaXO0XKJIEHHE BEPOATHOCTEH 0OBEANHEHUS U
nepecedeHust COObITUH, B TOM YHCIEHE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapuueCcKUX MPEICTAaBICHUN U JepeBa
CJIy4ailHOTO OTIBITA.

Pematp 3aga4n Ha nepeurcieHre KOMOMHaIUi(4ucaa
IIEPECTaHOBOK, YHCJIA COYETaHUI),

Ha HaXOXKJICHUE BEPOSITHOCTEH COOBITHI

C IPUMEHEHNEM KOMOMHATOPHUKH, B TOM YHUCIIEC
UCIIOJIb30BaHuEM TpeyrosibHuKa [lackans

DIEMEHTBI KOM6I/IHaT0pI/IKI/I

ITepecranoBku. @akropual.

CoueTaHusd U YMCJIO COUETAHUN.

Tpeyronpauk Ilackass.
[IpakTuueckas pabora
«Bpluncnenne BeposiTHOCTEN

C UCIIOJIb30BaHHUEM

OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO YMHOXKEHUS,
yHopsiA0UeHHasl apa, Tpoika 00bEKTOB,lIEPECTaHOBKA,
(akTopuai 4yucia, coueTaHue, YUCJI0 COUeTaHUMH,

TpeyronbHuk [Tackans.

PemaTe 3a1a4u Ha epeyvnciIeHue yIOPsAI0YECHHbBIXTIAp, TPOEK,
IIEPEYHCIICHUE NIEPECTAaHOBOK

Y COYETAaHNUU AIEMEHTOB Pa3JINYHBIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKITUIH
ANEKTPOHHBIX TAOIHUID)

Pematp 3a1a4n Ha IPUMEHEHHE YHCIIa COYCTAHUNB
anreOpe (cokpameéHHoe yMHOKeHne, OuHoM HproToHa).
Pemath, npuMeHsist KOMOMHATOPHKY, 3aJa4H

Ha BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHCIIE C IOMOIIIBIO
3JIEKTPOHHBIX TaOJIUI] B X0/I€ MPAKTHUECKON paboThI

['eomeTpuueckas
BEPOSITHOCTD

FeOMCTpI/I‘leCKaH BCPOATHOCTD.

Ciy4aliHbIMBBIOOpP TOUKHU U3
(burypsl Ha JIOCKOCTH, U3
OTpe3Ka,u3 Iyru OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUYECKON BEPOATHOCTH.
Pemate 3aa4n Ha HaXO0X/ICHNE BEPOSTHOCTENB
OIbITaX, IPEJCTAaBUMBIX KaK BHIOOD TOUEK

13 MHOTOYTOJIbHUKA, KPyTa, OTPE3Ka WIH JyTH
OKPY>KHOCTH, YHCIIOBOT'O IIPOMEKYTKA

Hcnbitanusa bepryium

HcneiTanue. Ycnex u Heynaya.

Cepus HCIIBITAHUIIO IEPBOTO
ycmnexa.

HcnwiTanus bepnynnu.
BepositHocTu  coObITHI B
CEpUU UCTIBITAHUHN

bepuymu. [Ipaktnyeckas
pabota «McnbiTaHus
bepnymm»

OcBauBaTh NOHATHS . UCIIBITAHUE, DJIEMEHTAPHOE
coOBITHE B UCTIBITAHUHU (YCIIEX M Heyaua), cepus
UCTIBITAHUH, HACTYIUIEHUE NIEPBOro ycrnexa (Heyaaun),
cepus UCIIBITaHUM bepHyIn.

Pemathb 3aqa4un Ha HaX0X/I€HNUE BEPOATHOCTENW COOBITHI
B CEPHUM UCIIBITAHUU 0 IIEPBOTO YCIIE€Xa,B TOM YHUCIIE C
npUMeHEeHHeM (OPMYIIbI CyMMbI T€OMETPUUYECKON
IIPOTPECCUM.

PemaTe 3a1aum Ha HAXOXKJAEHUE BEPOSITHOCTEN 2JIEMEHTAPHBIX
COOBITHI B cepuM UCTIbITaHUN bepHyIuin, Ha HaX0XIeHUE
BEPOATHOCTH OIPEIEIEHHOIO YNCIIA YCIIEXOB B CEPUH
ncnbITaHuibepHyn.

H3yuathb B Xx01¢ NpakTHYECKOH padoThl,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUM MCIIBITAHUN bepHysum

CiyyaiiHasi BeTMYMHA

CityyaiiHas BeJIMYMHA U
pacnpezeneHue

BEPOSITHOCTEM.
MatemaTnueckoe 0XKUIaHuEN
JUCIIEPCHS CIIy4anHOMN
BennuyuHbL. [Ipumepsl
MaTEMaTHYECKOI 0 0KMIaHUAKAK
TEOPETUUECKOI0 CPETHETO
3HAYEHUS BEIMYUHBI.

[TonsaTue o 3aKoHE OONBLINX
yucen. M3amepenue BeposiTHOCTEN
C TIOMOIIIBIO YaCTOT.
[IpumeHeHne 3aKOHA00BINX
qucen

OcBoUTH NOHATHSA: CITy4aliHas BEJIMYNHA, 3HAYCHUE
CIIy4allHOM BEJIMYMHBI, PACIPEIEICHUE BEPOSITHOCTEH.
H3yuathb u 00CcykaaTh IpUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHbIX BEJIMYUH (POCT, BEC

YeJI0BEKA, YACIECHHOCTh HACEJIEHUs, IpyTue

V3MEHYMBBIE BEJIMYUHBI, PACCMaTPUBABIINECS

B Kypc€ CTaTUCTUKHU), MOJICJIbHBIX CITy4ailHbIX BETHYUH,
CBSI3aHHBIX CO CITy4allHBIMHU OIIBITaMU (OpOCaHNE MOHETHI,
UTPAJIbLHON KOCTH, CO CIIy4alHBIMBBIOOPOM H T. I1.).
OcBanBaTh NOHATHSA. MATEMAaTUYECKOE OKUJAHUE
CIIy4allHOM BEIMYMHBI KAK TEOPETUYECKOE CPEIHEE
3HA4YECHUE, JUCIIEPCUS CIIy4YalHOM BEIMYHMHBI KaK aHAJIOT
JUCTIEPCUU YHCIIOBOTO Habopa.

PemaTe 321241 Ha BEIYMCIICHHE MATEMATHYECKOTO
O’KMJIaHUS U TUCIIEPCUU AUCKPETHOM CIIy4aliHOU BEJIMYUHBI
110 3aJJaHHOMY PacIpelelICHUI0, B TOM YUCIIE 3aad4,
CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMH.

3HAKOMHTBCS C MATEMAaTUYECKUM OXKHUIAHUEM U TUCIIEPCUEN
HEKOTOPBIX PACIPEECICHUH, B TOM YUCJIE PacpeeIeHus
CIIy4allHOM BEJIMYMHBI «9UCIIOYCIIEXOB)» B CEPUU UCIIBITAHUI
bepuymn.
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M3y4aTh 4acTOTy COOBITHS B IOBTOPSIOMIMXCS CITy4alHBIX
OTbITaX KaK CIy4yalHyI0 BEIMYMHY. SHAKOMHUTBCS C 3aKOHOM
Oonpimx yucen (B GopmebepHyIm): mpu 60IBIIOM YUCIIe
OTIBITOB YaCTOTa COOBITUA OJIM3KA K €ro BEPOSTHOCTH.
Pemath 3a1a4n Ha U3MEpPEHUE BEPOSITHOCTEIC

MOMOIIIBIO 4acTOT. O0CyKAaTh POJIb 3aKOHA

00JIBIINUX YUCENl B 000CHOBAaHUH YaCTOTHOTO METO/Ia
U3MEPEHUS BEPOSTHOCTEH.

O0cyknaTh 3aKOH OOJIBIINX YHCENT KaK MPOSBICHHUE
CTaTHUCTUYECKON YCTOMYMBOCTH B U3MEHUUBBIX SBICHUSX,
POJIb 3aKOHA OOJIBILIUX YHCET B IPUPOJIE UB JKU3HU UEIOBEKA

O0600111eH1Ee, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IloBTOpPATH H3yYEHHOE U BBICTPAUBATH CHCTEMY
OnucarenpHasi CTAaTUCTUKA. 3HAHUM.
BeposiTHOCTB CitydaiiHOTO Pemate 3aga4m Ha IpeICTaBICHUE U ONIMCAHUE
COOBITHS. DIEMEHTHI JIAHHBIX.
koMOuHaTtopuku. CioyyaiiHbie PemiaTs 3a1a4u Ha HaX0XJIEHHE BEPOATHOCTEH COOBITHH,
BEJIMYMHBI U PACIIPENETICHUS B TOM YHCIJIE B ONBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSMU,BEPOSITHOCTEN OObETUHEHNUS
U TIepeceyeHnst COOBITU, BEIUMCIIATH BEPOSITHOCTH B
OTIBITaxX
C CEpUsAMM CIIy4alHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB IIO [TPOI'PAMME
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