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IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OGIIIEI'O OBPA30BAHMU S

M3y4yeHne MaTeMAaTHKK Ha yPOBHE OCHOBHOI'O O0ILIEro 00Opa30BaHMsI HAIIPABIEHO HA
JOCTH)KEHHE OOYyYarOUIMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX M  MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB OCBOCHUS yUEOHOIO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE  pe3yJbTaTbl  OCBOEHHMS  IPOrpaMMbl [0  MaTeMaTHKe
XapaKTEPU3YIOTC:

1) maTpuoTHYeCcKOe BOCTIMTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MPOIUIOMY W HACTOSIEMY POCCUHMCKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHHUSIM POCCUHUCKHAX MATEMAaTHKOB M POCCHUCKOU
MaTE€MAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ATHUX JOCTHKCHHH B JIPYyrMX HayKax M
IPUKJIAJHBIX cepax;

2) rpakIaHCKoe H TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00s13aHHOCTEN IpaKIaHUHA U peau3aluy ero mnpas,
OpEICTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHUH, IPOLEIYp IPAKIAHCKOr0 001IecTBa (HalpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYKIEHHUIO STHYECKHX MpOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHHM HAyKH, OCO3HAaHUEM Ba)KHOCTH MOPAIbHO-3TUYECKUX
IPUHIUIIOB B AESITEIIBHOCTH YUYEHOTO;

3) Tpya10BO€ BOCTIMTAHHE:

YCTAaHOBKOM HA AaKTHUBHOE Y4YacTUE€ B pEUICHUM NPAKTUYECKUX  3a]ay
MaTE€MaTU4YeCKOM  HAlpaBJIICHHOCTH, OCO3HAHWEM BaXXHOCTHM  MAaTEMATHYECKOIrO
0o0pa3oBaHMsl Ha TMPOTHXKEHUH BCEH KU3HMU [JIs YCHEMIHOW MpodecCuoHaNbHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHUEM WHJMBUIYaJbHOW TPAEGKTOPUU OOpa30BaHUA M HKU3HEHHBIX IIJIAHOBC
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M OCTETHYECKOMY  BOCIIPHSITHIO
MaTeMaTH4ecKuX OOBEKTOB, 3aj1ad, pEIICHWH, pPacCyXXICHHM, YMEHHIO BHJICThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIHEN B IEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, IMPUPOABI W OOIIECTBA,
OHUMaHHEM MaTEMAaTHYECKON HAYKH KaK Cephl YeTOBEUECKOM AeITeIbHOCTH, STAOB
€€ pasBUTHA M 3HAYAMOCTH JUIS PA3BUTUS LUBUIM3ALNAK, OBIAIEHHUEM S3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKOW KYJIbTYpOH Kak CPEACTBOM IO3HAHUSA MHpA,



OBJIaACHHUECM HpOCT@ﬁIHPIMH HaBbIKaMH HCCHGHOB&T@HBCKOﬁ ACATCIBbHOCTU,

6) pusnueckoe BocmuTtanue, GopmMUpPOBaHME  KYJLTYPbl  3[0POBbSI W
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

TOTOBHOCTBIO ITPUMEHATHh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOErO 3J10POBbS,
BEJICHUS 3/I0POBOr0 00pasza >KU3HU (3J0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM
3aHATUHN U OTABIXA, pEryJsipHas GU3NUECcKas akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HABBIKA
pednekcun, NMPU3HAHMEM CBOETO MpaBa Ha OMMOKY U TaKOTo K€ IpaBa JIpyroro
YeJI0BEKa;

7) ’KOJIOTHYECKO€E BOCTIHTAHHE:

OpUEHTallMeld Ha NPUMEHEHHE MAaTEeMaTUYeCKUX 3HAHUW JIA PEIICHHs 3a/1auB
00JIaCTU COXPAHHOCTU OKPY’KaIOIIEeW Cpejibl, MIIAHUPOBAHUS TIOCTYIIKOB U OIICHKU HX
BO3MOYHBIX TOCJIEACTBUMA JUISI OKPYXKAIOIIEH cpedbl, OCO3HAHHEM TJI00aIbHOrO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX PEIICHHUS;

8) amanTanus K M3MeHAIOIHUMCS YCJIOBUSIM CONMAIBLHOM U PUPOTHO¥ Cpebl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSX HEONPEIEIEHHOCTH, ITOBBIIIEHNUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYH IEATEIbHOCTb, B TOM YHUCIE YMEHHE
YUUTBCS Y APYTUX JIOAEH, MpUOOpETaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETCHIIUY U3 ONbITA APYTHX;

HE0OXOIMMOCThIO B hOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uuciie popMyIupoBaTh
UJeH, TIOHATHS, TUTIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE paHEE HE U3BECTHBIX,
0CO3HaBaTh JePUIIMTH COOCTBEHHBIX 3HAHUM W KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U AecTBuUs, GOPMYIUPOBATH U OLIEHUBATH PUCKU U TIOCIIECTBUSA, (POPMUPOBATH OITIBIT.

METAHNPEAMETHBIE PE3YJIbTATDHI

B pesynbrare ocBOEHUS IPOrpaMMbl IO MATEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyuyaroiierocs 0yayT chOpMUpPOBaHbI METANPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAJIbHBIMHU TMO3HABATEILHBIMU JIEHCTBUIMU,
YHUBEPCATbHBIMH  KOMMYHUKATUBHBIMH  JICWCTBUSIMH M YHUBEPCAJIbHBIMH
PEryIsTUBHBIMU JCHCTBUSAMH.

IHo3HaBaTebHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS
ba3oBble jlornyeckue 1eCTBUA:

BBIABJIATE MW XAPAKTCPHU30BATh CYHICCTBCHHBLIC IIPHU3HAKKW MATCMATHYCCKHX
00BEKTOB, TMOHSATUN, OTHOIICHUN MEXAY MOHATHUAMHU, (DOPMYIUPOBATH OIMPEICICHHUS
HOHS[TI/If/'I, yCTaHaBJIMBATb CYHICCTBCHHBII\/’I IIPHU3HAK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAaHUA IJId
00001IIeHNS ¥ CPAaBHEHM S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMPOBATH U TPEOOPa30BbIBATh CYKIEHUS: YTBEPAUTEIbHbIE



U OTpULIATENIbHbIE, €MHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIAITh MaTeMAaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M TPOTUBOPEUHSIB
dakTax, MaHHBIX, HAOMIOACHUSIX M YTBEPXKACHHUAX, MpenjgaraTb KpUTEPHUHUIISA
BBISIBIICHUS 3aKOHOMEPHOCTEHN U TIPOTUBOPEUHIA;

JIeNIaTh BBIBOABI C UCTIOIb30BAHNEM 3aKOHOB JIOTUKH, A€ TYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

pa3dupaTh J10Ka3aTeabCTBA MATEMaTHYECKUX YTBEPXKACHUH (IpsIMble H  OT
IPOTUBHOTO), POBOJIUTH CaMOCTOSITETTLHO HECIIOKHBIE JI0Ka3aTeIbCcTBa
MaTeMaTH4ecKuX (PaKkToB, BBICTpAUBATh AaPTyMEHTAIMIO, IMPHUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHHUS;

BBIOMpATh croco0 pemieHus y4eOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelieHusi, BBIOMpaTh HanboJiee MOAXOASIINI C yYETOM CaMOCTOSITETIbHO BbIIECICHHBIX
KPUTEPUEB).

ba3oBble uccieaoBaTe/IbCKHe JeHCTBHA.

UCIIOJB30BaTh BOMPOCHl KaK HCCIENOBATEIIbCKUM HWHCTPYMEHT IIO3HAHMS,
dbopMyIUpoOBaTH BOMPOCH], PUKCUPYIOIIUE MPOTUBOpPEUUE, TPOOIEMY, CAMOCTOSITEIHLHO
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (hOPMHUPOBATh THUIIOTE3Yy, ApTyMEHTUPOBATH CBOIO
ITO3HIIAIO0, MHCHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUJIAHY HECJIOKHBIA IKCIIEPUMEHT,
HeOOJIBIIIOE UCCIIEAOBAHNE 10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHYECKOT0 0OBEKTA,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITeIbHO  (hopMyNnHpoBaTh O0OOOIIEHUS M BBIBOJALI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIOACHHUS, MCCIICIOBaHUS, OICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BRIBOJAOB U OO0OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a Takke BbBIJBUraTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ nngopmanmeii:

BBISIBJISITh ~ HEIOCTATOYHOCTh U M30BITOYHOCTh ~ MH(GOpMALIMK,  JIAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BbIOMpaTh,  AHAJIM3UPOBATh,  CUCTEMATHU3UPOBAaTH W  UHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMPATH (hOpMY IIPEACTABICHUS] HHPOPMALIUU U WILTIOCTPUPOBATH peLIaeMble
3aJlayy cXeMaMH, JuarpaMmmamMu, HHOHM rpaduKkoil 1 uX KOMOMHALMSIMU;

OLIEHMBATh HaAEKHOCTh MH(OPMALIUU IO KPUTEPUAM, IPEIIOKEHHBIM YUUTEIIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CY)KIACHUA B COOTBCTCTBHM C YCIOBUAMHU U
OCIsIMU O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPpAKaTb CBOIO TOYKY 3PCHUA B YCTHBIX
N IMCbMCHHBIX TCKCTAX, 1aBATh IMOJACHCHH 110 XOAY PCHICHHUA 3a/1a91, KOMMCHTUPOBATH



NOJIyY€HHBIN pE3yNbTaT;

B XO0Jle OOCYXIEeHMs 3aJaBaTb BONPOCHI IO CYLIECTBY OOCYXIaeMOil TeMbl,
po0JIeMbl, pelIaeMoil 3a/1auu, BbICKA3bIBATh WJEH, HALCJIEHHbIE HA MOUCK PEIICHUS,
COMNOCTaBIIATh CBOM CYXJEHHUA C CYXKICHUSIMH JPYIMX YYAaCTHHKOB JHAJIOTA,
oOHapyXH1BaTh pa3IM4yMe U CXOACTBO MO3UIMM, B KOPPEKTHON popme popmyarpoBaTh
pa3HOIIacHsl, CBOM BO3PaXKECHMSI,

IOPEJCTaBIATh PE3yNbTaThl PELICHUS 3aJaud, HKCIEPUMEHTa, HUCCIEeI0BaHMUs,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C Y4E€TOM 3aj4ay
IPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPUN;

INOHMMATh U UCII0JIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHANBUIyaJIbHOM pabOThI
IIPU pEUIEHUHU YYEOHBIX MaTEMAaTUYECKUX 3a/1aY;

OPUHUMATh 1€Jb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aLUIo
COBMECTHOM paloThI, pacpenesaTh BUIbl paboT, 10roBapuBaThCsl, 00CYKIaTh MPOLIECC
U pe3ynbTar paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH MHEHHIMU,
MO3TOBBIE LITYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh pabOThl U KOOPJUHUPOBATH CBOU
JNEUCTBUS C IPYTMMU WIEHAMH KOMaH/Ibl, OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOMIMIA
OPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUS.

PeryasitTuBHble YHUBepcaJbHbIE YUeOHbIE eilcTBUS
Camoopranmu3anus:

CaMOCTOSATEIILHO COCTAaBJISATh IUTAH, aJTOPUTM pEIIeHUs 3a1adul (MU €r0 4YacTh),
BBIOMpATh CMOCOO pEIIeHUs C Y4E€TOM HMEIOIIMXCSI PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PEHICHUN C y4ETOM
HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIBb:

BJa/JETh CIoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3ysbrara
penieHnss MaTeMaTUYECKOH 3a1auH;

NpEeABUAECTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPU pEUICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HaWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JI€ATEIbHOCTH IIOCTABICHHOW L€ U
YCIIOBUSIM, OOBSICHATH NPHUYMHBI JTOCTHKEHUS WJIM HEJOCTHXKEHHUS LIEJU, HAXOAMTh
OIIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3yapTaThl OCBOEHUS IPOrPaAMMBbI 10 MATEMATUKE MPEACTABIEHBI 110
rojiaMm oOy4deHHUs B CIEIYIOIIUX pa3jesaxX MporpaMMbl B paMKaxX OTIEIbHBIX yU4eOHBIX
KypcoB: B 5—6 kjaccax — kypca «MatemaTuka», B /—9 kjaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BEPOATHOCTD U CTATUCTUKAY.



PABOYASA ITIPOTPAMMA YYUEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

COAEPXKXAHUE OBYYEHUSA
5 KUIACC

HarypaJjbHble ync/ia u HyJIb
HarypansHoe wuucno. Psa HarypansHbix uucen. Ywucino 0. W3oOpaxeHue

HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOMN (YMCIOBOM) MIPSIMOMA.

[lo3uunonHas cucTEMa CUHCIEHUA. PuMckags Hymepauuss Kak [OpuMep
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [JecaTHUHas CuCTEMa CUUCIICHHS.

CpaBHEHUE HATypaJbHBIX YHCEJ, CPaBHCHHE HATypPalbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHEHHUsI. OKpYTIE€HUE HATYPAIbHBIX YU CEIL.

CnoxeHre HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI MIPU CIIOKEHUU. BbrunTaHue kak
JeicTBrUE, 00paTHOE CIOKEHHIO. Y MHOKEHUE HATypaJIbHBIX YHUCEN, CBOWCTBA HYJNS U
CAUHUIIBI TIpU yMHOXeHUU. JledeHue Kak JeicTBUE, OOpaTHOE YMHOKEHHIO.
KomnioHeHTsl neiicTBUM, CBsI3b Mexay HUMH. [IpoBepka pe3ynbTaTa apuMETHIECKOro
nevctBusd. IlepemecTuTennbHOE W coueTaTeIbHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS U
YMHOKEHHUSI, pacIpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHSI.

Hcnonb3oBanue OykB Jjisi 0003HAUYEHHUS! HEU3BECTHOIO KOMIIOHEHTA W 3alHCH
CBOMCTB apuU(METHUUECKUX JCHCTBUIA.

Jlemurenu u KpaTHbIE YKCIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJdbHBIM MOKa3aTeIeM. 3alllCh YHCIA B BUJE CYMMBI pPa3psIHbIX
ClaracMablIXx.

HucnoBoe BbIpakeHHUE. BplunciieHMe 3HAYEHUM YKCIIOBBIX BBIPAXKEHUM, MOPSIIOK
BBITIOJIHECHUSA JACUCTBUU. VICIOnb30BaHWE MpPHU BBIYUCICHUSAX TMEPEMECTUTEIBHOTO U
COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXEHUSI, PACHPEACIUTEIBHOTO
CBOMCTBA YMHOXECHHS.

Apoon
[IpencraBienre o ApoOM Kak CIOCOOE 3amucu 4acTh BeIUIUHBI. OOBIKHOBEHHBIC

npobu. IlpaBunbHbIE W HeNpaBuiibHbIE apoOu. CMemaHHas ApoOb, MPEACTABICHHE
CMEUIaHHOW ApoOM B BUIE HENMPABWIBHON IpOOM M BbIACIECHUE LIEJIOM YacTU 4ucia
U3 HempaBWwIbHOU napobu. M3o0paxenue mapoOell TOYKaMH Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue apoOeii. [IpuBeaenue apoOu K HOBOMY
3HameHaTento. CpaBHeHUE qpoOeit.

CnoxxeHre W BBIYMTAHHE JpoOed. YMHOXKEHHWE W JelieHne ApoOeil, B3auMHO-
obpatHbie 1podu. HaxoxaeHne 4acTy 1e0To 1 1EeJI0To M0 €ro YacTH.

Hecaruunas 3anuck apoGeit. IlpeacrtaBieHue JecsITUYHOM JApoOU B BUIE
0ObIKHOBEHHOU. M300paxeHue MecATUYHBIX ApoOeil TOYKaMH Ha YHUCIOBOW MPSIMOIA.
CpaBHEHHE JECATUIHBIX IPOOCH.



Apudmernueckre AEUCTBUS C ACCATUIHBIMU IpoOsiMu. OKPYTIICHHE TEeCITHYHBIX
JpoOeH.

Penienue TeKCTOBLIX 3a/1a4

Pemienne TeKCTOBBIX 3a7ad apuMETHUYECKHM CrHocoOoM. PereHue JToruyeckux
3amad. Pemenne 3amaq mepeOoOpoM BCeX BO3MOXHBIX BapHAHTOB. Vcmosb30BaHuMEe TpH
pEIICHUH 331249 TaOJIHIl U CXEM.

Pemenue 3ama4, coaepkaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUUYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJIUYECTBO, CTOMMOCTb. EAWHHUIIBI M3MEPEHHS: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKy SIMHUIIAMU U3MEPCHUS
Ka)KJI0M BEJIMYMUHEI.

Perienre 0CHOBHBIX 3aJ1a4 Ha IPOOHU.

[Ipencrapiienye JaHHBIX B BUJI€ TAOIHI], CTOJIOYATHIX UAarpamM.

Harasinnas reomerpust

Harnsinaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
JIy4, yroJl, IOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0u1. [IpsAmMou, OCTpbIN, TyIIOU
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYECKUE €IUHULBI JUIMHBL. JUIMHA JIOMaHOHM, NEPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsinaele mnpencrtaBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
PsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B TOM uMciae Ha Kkietdyatod Oymare. Iloctpoenue
KOH(UTrypanuii U3 4actei mpsMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIE€TYaTON Oymare.
Hcnonp30BaHre CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomaas  OpPSAMOYTOJbHUKA W MHOTOYTOJBHUKOB,  COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM YHUCIe (pUryp, n300paxEHHbIX Ha KieTyaToil Oymare. EquHuIb!
WU3MEPEHUS TUIOMIA/IN.

Harnsinaple mpenctaBiieHHss O TPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBIN
napajuienenunen, Kyo, MHOrorpaHHuku. M300pakeHrne nmpocTedinnx MHOTOTPaHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. Cozganue Mojieieii MHOTOTpaHHUKOB (K3 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM PAMOYTOJILHOTO Mapajuienenumnena, Kyoa. Enuauibt usmepeHus: oobéma.

6 KJIACC

HarypaabHble unciia
ApudpmeTrnueckue JEHCTBUS € MHOTO3HAYHBIMU HATypalbHBIMU  YHCJIAMHU.
UucnoBble BBIPAKEHHUS, MOPSAOK ACHCTBUM, UCHOJIb30BaHUE CKOOOK. Mcrnosib3oBaHue
IIPY  BBIYUCIICHUAX [EPEMECTUTEIBHOIO U COYETATEIIbHOIO CBOMCTB CIIOKEHUS W
YMHOKEHHSI, PACIPEAEIUTEIBHOIO CBOMCTBA YMHOKEHHs. OKpyriaeHue HaTypaJIbHbBIX
Yyucell.
JlenuTenu v KpaTHbIC YUCiIa, HAMOOIBIITUN OOIIMM eTUTEIh M HAaMMEHbIIee 0011ee
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KpaTHOC. I[CJII/IMOCTB CYMMBI 1 IPOU3BCACHUS. I[@J'IeHI/IG C OCTaTKOM.

Apodu
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalleHue ApoOeH.

CpaBHEeHHE W yHoOpsiiOuMBaHuE ApoOeil. PemieHne 3amady Ha HaxXOXKIEHUE YACTUOT
1[EJI0T0 U IIeJIOTO MO €ro yactu. JJpoOHoe uucio Kak pe3ynbrar Aenenus. [Ipencrasienue
JECATUYHON JpoOu B BUAEC OOBIKHOBEHHOW IpoOM M BO3MOKHOCTH MPEICTaBICHHUS
O0OBIKHOBEHHOM APOOU B BUJIE ACCATUYHOM. [ecaTuunbie IpoOu U METpUYECKas CUcTeMa
Mep. ApudMeTHdeckre ACUCTBUS M YHUCIIOBBIE BBIPAXKEHHUIC OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMHU.

OtHouenue. Jlenenue B JaHHOM OTHoleHnd. Macmra0, nponopuus. [Ilpumenenne
MIPOTIOPLNI MPU PELICHUH 3a7aY.

[lonatne npoueHta. BpruncieHue NpoLEHTa OT BEIUYMHBI U BEJIUYHMHBI MO €€
NpOLEHTY. BpIpa)keHHe MpPOLIEHTOB JECATUYHBIMH JApoOsimMu. Pemienune 3amadHa
IIPOLICHTHL. BhIpaxkeHre OTHOLIEHUS BEJIMYKH B IPOLICHTAX.

IHHonoxureabHbIC U OTPULATEIbHBIC YHCIA

IlonoxurenbHble W OTpULATENbHbIE uyucna. lleaple umcema. Mopyins yucia,
reOMETPUYECKAsi UHTEPIPETALMS MOy yncia. M300paxkeHne yrcesl Ha KOOPAUHATHON
npsmoil. YucnoBele npomexyTku. CpaBHeHHe uucen. ApudpMernyeckue IeHCTBUSAC
IIOJIOYKATEJIBHBIMU U OTPULIATEIIBHBIMUY YU CIIAMM.

[IpssMoyrosibHAass cHCTEMa KOOPAWHAT Ha IUIOCKOCTH. KoopaumHatel TOukM Ha
IUIOCKOCTH, abciucca U opauHata. [locTpoeHue Touek M Quryp Ha KOOPAMHATHOM
IUIOCKOCTH.

BykBeHHBIE BbIPpAKEHUS

[Ipumenenue OyKB /Ui 3alHCH MATEeMAaTHYECKUX BBIPAKEHUN W TMPEIJIONKCHUH.
CpoiicTBa apumMeTHnuecKux JeHCTBUNA. bByKBEHHBIE BBIPAKEHHS ¢  YHUCJIOBBIC
MMOJCTAHOBKU. DYKBEHHBIE pPABEHCTBA, HAXO0XJACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl, GopMysbl TIEpUMETpa W TUIOMIAAM TMPSMOYTOJIbHUKA, KBajpara, 00bEéMa
napajuiesienumneaa u Kkyoa.

PemieHne TeKCTOBBIX 33124

Pemiennie TEKCTOBBIX 3adad apu(PMETHUECKUM CIOocoOoM. PerieHue Jormyeckux
3a1a4. Pemenue 3a1ad mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemuienue 3agau, copeprKaiiux 3aBUCUMOCTH, CBS3BIBAIOIINX BETUYUHBI: CKOPOCTb,
BpeMsl, PaCCTOSTHUE, IIeHa, KOJIMYECTBO, CTOMMOCTb, ITPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
paboThl. EquHuUIBI U3MEpPEHUs: MacChl, CTOUMOCTU, PACCTOSHUSI, BPEMEHHU, CKOPOCTH.
CBs13b M@Ky €IMHUIIAMUA U3MEPEHUSI KaXKI0N BEJTUYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPLUHUOHAIBHOCTHIO BEJIMYMH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTEHI.

OueHka W TIpUKUAKA, OKpyriieHue pe3ynbprata. CocraBieHue OYKBEHHBIX
BBIPKECHUH I10 YCIOBUIO 3a7a4U.

[IpencraBieHre JaHHBIX C TMOMOIIBIO Tabaui, u auarpamm. CrosOuaTeie
JMarpaMMbl: YTEHUE U MOCTpOeHUE. UTeHHE KPYTOBBIX AUArPAMM.



Harasgnas reomerpust

Harnsigaele npenctaBienus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTONIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KPYT.

B3auMHoOe pacrnosnioxkeHue ABYX MNPSMBIX HA IJIOCKOCTH, NMapajljieibHbIE MPSMBIE,
NEepHEeHANKYJIApHBIE TpsiMble. MI3MepeHne paccTOsTHUI: MEXy ABYMS TOUKaMU, OT TOUKH
710 TIPSIMOM, JJTMHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

WN3mepeHrne M MOCTPOEHHWE VYIJOB C TMOMOUIBIO TpaHcmopTupa. Bumsl
TPEYTOJIbBHUKOB: OCTPOYTOJbHBIN, MPAMOYTOJIbHBIA, TYNOYTOJbHBIN, PAaBHOOEIPEHHBINH,
PAaBHOCTOPOHHUI. UETBIPEXYTONIBHUK, IPUMEPHI YETBIPEXYTOJIbHUKOB. [IpIMOYTONBbHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJIOB, AuaroHaineu. WM3oOpaxkeHue
reOMETpUYECKUX (QUIyp Ha HEJIMHOBAaHHOW OyMare ¢ HCIIOJIb30BAHMEM LUPKYJIA,
JUHENKH, yrolbHUKA, TpaHcnopTupa. [locTpoenns Ha kiieTyaToil Oymare.

[lepumerp MHOroyronbHuka. [loHaTHe miomanu (Urypbl, €IUHHULBI U3MEPEHUS
mwiowaan. [pubnmxénnoe n3mepeHue miomand Guryp, B TOM 4UCJI€ Ha KBaJIpaTHOU
cetke. [IpnbnmxéHHoe N3MepeHne JJIMHBI OKPYKHOCTH, IJIOIIAN KpyTa.

CummeTpus: eHTpalbHasl, OCEBas U 3€pKajlbHasi CAMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsgable mpencTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTYypax: Mapajuiesenunes, Kyo,
MpU3Ma, upamua, KOHyc, UIMHJP, map U cpepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMJIUHAPA U KoHyca. Co3naHue Moaenen
IIPOCTPAHCTBEHHBIX QUTYp (M3 Oymaru, MpoOBOJIOKH, IJIACTHIIMHA U IPYTUX MAaTEPHAIIOB).

[lonarue o0BEMa, enuHUIBI H3MepeHus o0béma. OO0BEM NPAMOYTOIBLHOIO
napajienenumnena, Kyoa.

INPEAMETHBIE PE3YJIBTATbHI

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS TNPOTPAMMBI Y4EOHOTO Kypca K KOHILY
o0yueHHUs B 5 KJacce:

Yucaa u BBIYMCICHUS

[loHuMaTh U MOPABUIBLHO YHOTPEOJATH TEPMHUHBI, CBSI3AHHBIE C HATypaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHUBATh M YNOPSAIOYMBATH HATYpajbHbIC YUCJIA, CPABHUBATH B MPOCTEHUIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

COOTHOCUTDH TOUKY Ha KOOPJUHATHOM (YMCIIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €
YUCJIOM M W300pa)kaTh HATypaJIbHbIE YHCJIa TOYKAMH Ha KOOPAMHATHON (YMCIIOBOM)
IIPSIMOM.

Breimonuare  apudMeTHueckue — JIEUCTBUS € HATypallbHBIMM  YHCJIAMH,
C OOBIKHOBEHHBIMU APOOSMHU B MTPOCTECUIITUX CITydasiX.

BrInosHATs TPOBEPKY, TPUKUAKY pe3yJibTaTa BHIYUCICHUH.

OKpyTIJIsTh HaTypaJbHBIE YKCIIA.



Pemmenne TeKCcTOBBIX 33124

Pemarp TekcToBble 3amauM  apuU(PMETHUYECKHMM CIIOCOOOM H C IOMOILBIO
OpPraHM30BaHHOT'O KOHEYHOTO Iepedopa BceX BO3MOKHBIX BApUAHTOB.

Pemars 3amaun, conepikaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUMHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMBbI, TaOJIUIbl, 0003HAYEHHS IPU PELICHUU
3ajau.

[Tonb30BaThCA OCHOBHBIMH E€AMHUIAMH M3MEPEHUs: LEHBbI, MAaCChl, PacCTOSHUS,
BPEMEHM, CKOPOCTH, BBIPAKATh OJITHU €IMHULIbI BEIMUUHBI UEPE3 APYyTHUE.

W3Bnekatb, aHaNMM3UpPOBaTh, OLIEHWBATh HWHMOPMAILNIO, MPEACTABICHHYIO
B Ta0iMile, Ha CTOJOYATON auarpamme, UHTEPIPETHUPOBATh NMPEICTaBICHHbBIC JaHHBIC,
MCIT0JIb30BaTh JIAHHBIE ITPU PELIECHUU 3a]1a4.

Harasignasi reomeTpus

[Tonb30BaThCsl rEOMETPUUECKUMHU MOHATUAMU: TOUKA, MpsiMasi, OTPE30K, JIyd, yroJl,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTH TpUMEPHl OOBEKTOB OKPYXAIOMIETO MHpa, HMEIIMUX (Qopmy
M3YYCHHBIX TEOMETPUUYECKUX QUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA,C
MHOTOYT'OJIbHUKAaMU: YToJl, BEpILIMHA, CTOPOHA, MaroHajilb, ¢ OKPYXHOCTBIO: paJHyC,
TUaMeTp, IMEeHTp.

N300paxaTh U3yuyeHHbIE FEOMETPUUECKUE (PUTYpBl HA HETMHOBAHHOM U KJI€TYaTON
Oymare ¢ TOMOIIbIO IIUPKYJIS U THHEUKH.

Haxomute AnWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TOMOIIBIO

JMHEWKH, CTPOUTH OTPE3KH 3a/IaHHON JJIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO pajfyca.

Hcnonp30BaTh CBOMCTBA CTOPOH W YIJIOB MPSAMOYTOJIbHUKA, KBajpara Uil MX
MIOCTPOCHUS, BEIUMCIICHHS TIJIOMIAAN U TIEpUMETpA.

Bbruncnsate mnepuMeTp W IUIOHIAJAb KBajapaTa, MpsIMOYroJIbHHMKa, (uryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM UHKcie (GUTYp, N300paxEHHBIX HA KJIETYaTON
Oymare.

[Tonb30BaTbCsl OCHOBHBIMH METPUYECKUMHU E€AMHHUIIAMUA HW3MEPEHUsS JJINHBI,
TUTOIIA/TN; BBIPAXaTh OJHH €IMHHIIBI BEIMYUHBI Yepe3 IpyTHe.

Pacno3naBaTh napasuienenunes, KyO, HCIONb30BaTh TEPMUHOJOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHUsI, HAXOJUTh U3MEPEHUs NapajuieNenunena, Kyoa.

Berancnsate 00bEM  KyOa, mapayuieNienurnena Mo 3aJaHHBIM  U3MEPEHHSM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHs 00bEMA.

Pemath HecnoXHble 3aJayd  Ha U3MEpPEHHE TI'E€OMETPHUYECKHX BEJTUYHHB
MPAKTHYECKUX CUTYaIHSX.

10



[IpenMeTHbIE pe3yibTaThl OCBOCHHUS NPOTpAaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiaacce:

YucJa v BBIYUCTIEHUA

3HaTh W TOHUMATh TEPMHHBI, CBS3aHHBIE C pA3JWYHBIMM BHUAAMU YHUCET U
crocobamMu MX 3alucH, MepPeXOoJUuTh (€CIIM 3TO BO3MOXKHO) OT OJHOM (hOpPMBI 3aIllHUCH
YHUCIIa K JPYTOU.

CpaBHHBATH U yIIOPSA0YNBATH IEJIBIC YUCTIA, OOBIKHOBEHHBIC U JIECATUIHBIC IPOOH,
CpaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrITIONTHSTH, cOueTast yCTHBIC ¥ MTMCbMEHHBIC TPUEMBI, apU(PMETHICCKUE IEHCTBUS
C HATypaJIbHBIMM M IIEJIBIMA YHUCJIaMH, OOBIKHOBEHHBIMH U JECATHUYHBIMU JPOOSIMHU,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMH YHCJIAMH.

BbIUMCHIATh 3HAUYEHUSI YUCJIOBBIX BBIPAKEHUM, BBINOIHATH NPUKUAKY U OLICHKY
pe3ysbTaTa BBIUYMCICHHWM, BBIMOJHATH IPEOOPA30BAHMUS YKCIIOBBIX BbIpaKCHHUIHA
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCHUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €/ YHCIIOM U
n300paxkaTh YMCjIa TOUKaMU Ha KOOPJAWHATHOM MPSMOU, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCHUTBH TOYKH B MPAMOYTOJBbHOW CUCTEME KOOPAWHAT C KOOPAMHATAMU 3TOU
TOYKH.

OKpyTIJIATh MBI YUCIa U ICCATUYHBIC TPOOU, HAXOAUTh MPUOTHUKEHUS YUCE.

YucsaoBbie U 0YKBEHHbIE BHIPAKEHUSA

[TonumaTth W ymnoTpeOJATh TEPMHUHBI, CBA3aHHBIC C 3aIllMChIO CTEIICHU YHCIIA,
HAaXOJWTh KBaJpaT W KyO 4YMCIA, BBIYUCIATH 3HAUYCHUS YMCJIOBBIX BBIPAKCHUH,
COJICpIKAIIUX CTETICHH.

[Tonp30BaThCA MpU3HAKAMU JIETUMOCTU, PACKIIAQ/IbIBaTh HATypaJIbHbIE YMCJIA Ha
MPOCTHIC MHOKHUTEIH.

[Tonb3oBaThca MacmITaboOM, COCTaBIATh MPONOPLUUU U OTHOLIEHHS.

Hcnonb3oBaTh OyKBBI AJjisi 0003HAYEHUS YWCENI TMPU 3alUCH MaTeMaTHYECKHUX
BBIPAQKEHUN, COCTaBJISATh OYKBEHHBIC BBIpAKECHUS U (DOPMyIibl, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIpaKCHUM, OCYILIECTBIISAS HEOOXOIUMBIC MTOJICTAHOBKH 1 ITPeoOpa3oBaHusl.

Haxonuts HeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemmieHne TeKCTOBBIX 33124

Pemats MHOTOIIarOBbIE TEKCTOBBIE 3314l apUPMETHUECKUM CIIOCOOOM.

Pemarp 3amaud, cBS3aHHBIE C OTHOLICHHEM, MPOMOPLHOHATBHOCTHIO BEJIWYMH,
NPOLEHTaMHU, PellaTh TPU OCHOBHBIE 3a/1a4M HA JPOOU U MPOLEHTHI.

Pemarp 3amaum, comeprkaiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYNHBI: CKOPOCTH,
BpeMsi, pacCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTB, IMPOU3BOJIUTEIBHOCTh, BpeEMS,
o0béMa paboThl, HUCHONB3YS apUPMETHUECKHE NEWUCTBUSA, OLEHKY, NPUKHUIKY,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOUINX BETUUHH.

CocTaBniTh OyKBEHHBIE BHIPAYKEHUS 110 YCIOBUIO 33/1a4H.

11



N3BnexaTs MHPOPMALIUIO, TPEACTABICHHYIO B TA0IMIIAX, HA TUHEWHOM, CTOIOYATON
WIM  KPYroBOM  JIuarpaMMmax, HWHTEPIPETHPOBATh  MPEJCTABICHHBIE JIaHHBIE,
UCIIOJIb30BaTh JIaHHbIC TIPU PEUICHUH 3a/1a4.

[IpencraBiasaTe uHGOPMALKMIO C TMOMOIIBIO TaOMHUI], JUHEWHOM W CTONOYATOMN
JHarpamM.

Harasignas reomerpust

[IpuBoguTh mnpuUMEpHl OOBEKTOB OKPYXKAIOLIETO MHpa, HUMEIMHX (opMy
U3YYEHHBIX T€OMETPUIECKUX TUIOCKUX U IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX QUTY.

N300paxaTh ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHOW U
KJIET4aTo Oymare M3y4yeHHbIEC IJIOCKHE reomMeTpudeckue (Urypsl U KoH(UTypaiuwu,
CUMMETpPUYHbIE (PUTYPBHI.

[Tonb30BaThCs TEOMETPUUYECKUMHU MOHITUSIMH: PABEHCTBO (GUIYp, CUMMETpHS,
UCIIONIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpPHEH: OCh CHUMMETPHH, IEHTP
CUMMETPHH.

HaxoauTs BeIMUMHBI YTIIOB U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJJaHHOW BEIUYMHBI, TOJB30BAThCS TPU PEIICHUU 3a7ad TpaayCHON MEpoil YIJIOB,
pacrno3HaBaTh Ha YepTeKaxX OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYION YIJIbI.

BeraucnsaTe UIMHY  JIOMaHOW, TEPUMETP MHOTOYTOJbHUKA, IOJb30BAThCS
eIMHUIIAMU W3MEpPEHUS JUTMHBI, BhIpaXXaTh OJHU EIUMHHIIBI W3MEpPEHUsS UIMHBI depes
Ipyrue.

HaxoanTh, HCMONB3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXKAY IBYMs
TOUYKAMHM, OT TOUKH JI0 MIPSIMOM, JJIMHY IyTH HAa KBaJPaTHON CETKE.

Berancnsates minomaabs GUryp, COCTaBICHHBIX U3 MPSMOYTOJbHUKOB, UCIIOJIB30BATh
pa3bueHne Ha MPSAMOYTOJbHMKH, Ha paBHble (QUIYpbl, JOCTpauBaHHE [0
OpSIMOYTOJIbHUKA, T10Jb30BaThCS OCHOBHBIMHM €IMHULAMU W3MEPEHHUs IUIOLIAAH,
BBIp@XXaTh OAHH €IUHUIIBI U3MEPEHHUS TUIOMIAAN Yepe3 IPyTHe.

Pacno3naBaTth Ha MOJENAX W H300pPAKEHUSAX MHPAMUAY, KOHYC, IMFIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KIeTYaTON Oymare npsiMOyTroJIbHBIN MapasuieNenure].

Berancnsate 00bEM  TPSIMOYTOJNIBHOTO TMapajielenunena, KyOa, MOJIb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUsI 00bEMA;

Pemate HecnokHbIE 3a4aud  HA HAXOXACHHE TEOMETPUUYECKUX BEIMYUH
B IPAKTHUYECKUX CUTYyaIUsX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
HanmenoBanue paznena |KonnuectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITEIIBHOCTH 00yUYaIOIUXCSI
(Tembl) Kypca 4acoB COAEPIKAHUE
HarypanbHbie uncina. 43 Jecsatnunas Yurarh, 3alIUCHIBATH, CPABHUBATH HATypaJIbHbIE YHCIIA;
JleficTBUS ¢ HATYpaJbHBIMU CHUCTEeMa CUUCJICHUS. | MpeAJaraThb M 00Cy:KIaTh CIOCO0bI YIIOPSI0OYMBAHMS YHCEIL.

qHucCJjiaMHn

Psn HaTypanbHBIX
YUCEN.
HarypanbeHbii psn.
Yucio 0.
HatypanbHble yncia
Ha KOOPJIMHATHOU
IPSIMOIA.
CpaBHenue,
OKpYTJIEHUE

HaTypaJIbHBIX YHCEL.

Apudpmernueckue
JICUCTBUSA

C HATypaJIbHBIMU
yuciiamu. CBOMCTBA
HYJISI TP CII0KEHUU
U YMHOEHUU,
CBOMCTBA €IUHUIIBI
IpU YMHOKEHUHU.

N300paxkaTh KOOPJUHATHYIO PSIMYIO, 0TMEYaTh YKCia
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypanbHOTO psaAa, uncen 0 u 1
IIPU CJII0KEHUU U YMHOKCHUH.

Hcnonb30BaTh NPAaBUJIO OKPYTJICHUS] HATYPAIbHBIX YUCEIL.
BopinoiHATH apudpMeTndecKue 1elCTBUA C HATypaJIbHBIMU
YUCJIAMU, BBIYUCJIATH 3HAUCHUS YACIIOBBIX BBIPAKEHUM

CO CKOOKaMH U 0€3 CKOOOK.

3anuceIBaTh NPOU3BECHUE B BUJEC CTENIEHU, YUTATH
CTEIEHH, UCI0JIb30BATh TEPMHUHOJIOT IO (OCHOBAHMUE,
MIOKA3aTelb), BIYHCASITH 3HAYEHHUsI CTCTICHCH.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPKCHUH, NMPeAJIarartb U IPUMEHATH NPUEMbI IPOBEPKH
BBIUMCJICHUM.

Hcnoab30BaTh NPH BLIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOVMCTBA CIIOKEHUS U YMHOXKEHHS,
pacnpeaenuTeaIbHOE CBOMCTBO YMHOXKEHUS; (OPMYJIHPOBATH
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[TepemecTurensHOE
1 COYETATEIbHOE
CBOMCTBA CJI0KECHUS
Y YMHOXEHUSI,
pacrnpeieTuTeIbHOe
CBOMCTBO
YMHOKEHHS.
Jenurenu u
KpaTHBIE YUCIA,
pa3o0KEeHUE Yncia
Ha MHOYKHUTEJIIH.
Jlenenue

¢ ocratkoMm. [Ipocteie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

CrerneHs ¢
HaTypaJIbHBIM
IOKAa3aTeJICM.
YucioBklie
BBIPAYKCHUS;
MOPSAIOK IEMCTBUM.
Pemenue TeKCTOBBIX
3aJ1a4 Ha BCE
apudMeTUIECKHe

U IPUMEHATH MPaBUJIA TPEOOPa30BAHUS YUUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JEHCTBUM.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH FHNOTE3bI, GOPMYIMPOBATH 00001IEHUS U
BbIBO/IbI 110 PE3YyJIbTaTaM IIPOBEAEHHOTO UCCIICIOBAHMS.
DopMyJIUPOBATH ONPEAEJICHUS ICIUTENS U KPATHOTO,
Ha3bIBATh JICTIUTEIIN U KPATHBIC YUCTIA; PACIIO3HABATH
IIPOCTBIE U COCTaBHBIC YNCIIA; (POPMYJIUPOBATH U
NMPUMEHATH MPU3HAKH JIEIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJITOPUTM PA3JI0KEHUS YHCIIA HA TPOCTHIE
MHOXUTEN; HAXOAUTh OCTATKH OT JICJICHUS U HEMIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIC BEICKA3bIBAHUS

0 HaTypaJbHbBIX YUCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHMS U OTPULIAHUSA
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEI.
KoHcTpynpoBath MaTeMaTH4eCKUe MPeI10KeHUs

C MIOMOIIBIO CBA30K «W», «HIIW», KECIH. .., TO...)».

PemaTh TEKCTOBBIE 3a/1a4u apUPMETUUECKUM CIIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX 1Y BETMYMHAMU (CKOPOCTh,
BpEMsI, paCCTOSIHUE; 1IEHAa, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33Ja4H,
nepedopmMyIHPOBATH YCIOBHUE, H3BJIEKATh HEOOXOIUMBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTU MEXK/y BEIIMUMHAMU,
CTPOUTH JIOTUYECKYIO LEMIOYKY PACCyKICHUM.
MoaeaupoBaTh XO/1 pELICHUS 3a/1a4y C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBIDKEHUE U
MOKYTIKH

CXEMBI, TAOJIULIBL.

IIpuBoauTH, pa30UpaTh, OLEHMBATH PA3JIMYHbIC PEILICHHUS,
3aMHACH PELIEHUI TEKCTOBBIX 33]a4.

KpurHyecku oneHnBaTh NOJyYEHHBIN PE3yJIbTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, TPOBEPSS OTBET HA
COOTBETCTBHUE YCIOBHUIO, HAXOAUTH OIIHOKH.

Pemartp 3a7aun ¢ NOMOIIBIO epedOpa BCEX BO3MOKHBIX
BapUAHTOB.

3HAKOMUTBCS C HCTOPHUEH Pa3BUTHUS ApU(PMETUKH

Harnmannas reometpus.
JIvHUM Ha TIIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyY.
JlomaHas.
N3mepenune mimHbl
OTpE3Ka,
METPUYECKHUE
€IUHUIIBI
WU3MEPEHUS JIJIUHBI.

OKpY»XHOCTb U KPYT.

[IpakTnueckas
pabota
«IlocTpoeHnue yzopa
U3 OKPY>KHOCTEW».
Yromn. Ipsmon,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbL.
N3mepenne yrios.

Pacno3HaBaTh Ha yepTekKax, pUCYHKaX, ONIMCHIBATD,
HCIIOJIb3Ysl TEPMHUHOJIOTHIO, U H300PaKaTh C ITIOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHY0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOANTH NPUMeEPbI 00BEKTOB PEAILHOTO
MHUpa, UMEIOIUX POpMY U3YUEHHBIX QUTYDP, OEHNBATH X
JIMHEVHBIE pa3MepBI.

HUcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KAaK MHCTPYMEHTHI
JUIS TIOCTPOEHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY yTIJIa; CTPOMTH OTPE30K 33IaHHOU JUIUHBI, YTOJ,
3a/IaHHOM BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 33IaHHOTO Paaunyca.
N300paxaTh KOHPUTYypaLIK TEOMETPUUECKUX (DUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJTMHOBAHHOU U
KJieTyaTon Oymare; npeajaraTb, ONUCHIBATH U 00CYKIATh
CIOCO0BbI, AJTOPUTMBbI IOCTPOEHUS.

Pacno3HaBaTh U H300pakaTh HAa HETMHOBAHHOW U
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[IpakTnueckas
pabota
«IToctpoenue
YTIIOB

KJIeT4yaTol Oymare nmpsiMou, OCTpPhI, TYTIOH, pa3BEPHYTHIMI
VTJIbL, CPABHUBATH YTJIbL.

BbIuncasiTe JJIMHBI OTPE3KOB, IOMAHBIX.

IToHumMaTh U UCMOJIL30BATH NIPH PeLICeHUH 32124
3aBHCHMMOCTH MEXK/ly EAUHULIAMU METPUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMU CUCTEMaMU MEp;
BbIPAXKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHHUS.
HccaenoBathb Gurypsl u KOHPUTYpALMH, UCTIOIB3YS
urdpoBbIe pecypehbl

OOBIKHOBEHHBIE IpOOU

48

Hpo6s. [TpaBuibHbIE
Y HETIPaBHJILHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0OH.
CpaBHenue JIpo0ei.
CnoxeHnue u
BBIUUTAHHE
OOBIKHOBEHHBIX
npobeii. CMmenranHas
IpoOb. YMHOXKEHUE
U JICTICHHC
O0OBIKHOBEHHBIX
npoOeii; B3auMHO-
oOpaTHbIe Ipo0H.
Penrenune TekCTOBBIX
3a/1a4, CojaepIKaIux
npobu. OCHOBHBIC

MogaeanpoBarthb B rpaduueckoil, npeaMeTHol Gopme,

C IIOMOILIBIO KOMIIBIOTEPA ITOHATHUS U CBOKCTBA, CBA3aHHBIC

¢ 0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aNIMCHIBATH, CPABHMBATH OOBIKHOBEHHBIE JpO0H,
NpeaIaraTb, 000CHOBBIBATH U 00CYKIaTh CIOCOOBI
yHOPSI0YUBAHUS APOOEH.

N306paxkaTh 0OBIKHOBEHHBIC IPOOU TOUKAMU

Ha KOOPAUHATHOM MIPSMOI; HCI0JIB30BATh KOOPJANHATHYIO
IPSIMYIO JIJI1 CPaBHEHUSI IPOOEH.

DopMyIMPOBaTH, 3AIUCHIBATH C NOMOIIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0U; MCIO0JIb30BATh OCHOBHOE
CBOMCTBO Ipo0OH JJIsl COKpAIIEHUs TPpOOeH 1 MPUBEICHHUS
Apodu K HOBOMY 3HaMEHATEIO.

IIpeacraBasiTh CMEIIaHHYIO APOOH B BUJIE HENIPABUIILHOU 1
BBIJICNIATH LIETYIO YacTh YMCIIa U3 HEMPaBUIHLHOM IpOOH.
BpinoHaTh apudgmMeTndeckue 1eicTBUs

C OOBIKHOBEHHBIMHU JAPOOSIMU; IPUMEHSITH CBOICTBA
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3a/1ayu Ha JPOOH.
[Ipumenenue OykB
TS 3aUCH
MaTEMaTUYECKHUX
BBIPOKECHUHN U
MPEIUTOKEHU N

apu(MeTHYECKHUX IEUCTBUN JJIsl palliOHAIA3AIUU
BBIYMCIICHUN.

BbINOJHATH NPUKHUIAKY U OLIEHKY PE3yJIbTaTa BIUACICHHM;
NpeAIaraTb U NPUMEHATh NPUEMbI IPOBEPKH BBIUHCICHUN.
IIpoBoaUTH HCC/IEIOBAHUSA CBOUCTB OO, OMMPAasICh

Ha YUCJIOBBIE HKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, NPUBOAUTHL NPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHKS BbICKA3bIBAHUM.

Pemath TEKCTOBBIC 3a]1a4H, COJIEpkKaIUE IPOOHBIC JaHHBIE, U
3aJ]a4¥ Ha HAX0KJAEHHUE YaCTH LEJI0T0 U LEJOTO IO €T0 YacTH;
BbISIBJIAITH UX CXOACTBA U PA3IHYMSL.

MoaeaupoBaTh X0/ PELUICHUS 3a4a4H C IIOMOILBIO PUCYHKA,
CX€EMBI, TAOJIUIIBI.

IIpuBoauTh, pa3duparhb, OLEHUBATH PA3JINYHBIE PELICHUS,
3aIliCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kputnyecku oueHUBaTh IOJyYCHHBIN PE3YIIBTAT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCJIOBHUIO, HAXOAUTb OITHOKHU.
3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHS apU(PMETUKH

Harnsanast reomerpust.
MHoOroyronsHuKu

10

MHOroyrojabHuKH.
YeTsIpEXYTroIbHUK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnucbiBaTh, HCNOJb3YS TEPMUHOJIOTHIO, H300PAKATH

C MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKHU,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMePHI 00HEKTOB PEATTEHOTO MUPA, MMEFOIIIIX
(dbopMy MHOTOYTOJIbHUKA, MPAMOYTOJIbHUKA, KBaIpaTa,
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pabota
«Iloctpoenue
IPSMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpOHaMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronpHuUK.
IInmomane n
IIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
PSIMOYTOJIHUKOB,
€AUHULBI
U3MEPEHUS
TJIOIIAIM.
[lepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OUEHMBATH UX JIMHEUHBIEC PA3MEPHI.
BbIYMCIISITB: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IIJIOIAb IPSIMOYIOJIbHHAKA, KBapaTa.
H300paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIBHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOW U KJIeT4aTol Oymare KBaaparT u
IIPSAMOYTOJIBHUK C 331aHHBIMU JJIMHAMU CTOPOH.
HccienoBath cBOMCTBA IPSIMOYTOJIbHUKA, KBaJApaTa IIyTEM
SKCIIEPUMEHTA, HAOIIOCHUS, U3MEPEHUS, MOJICINPOBAHNUS;
CpaBHMBATBh CBOMCTBA KBaJpaTa u IPsIMOYTOJIbHUKA.
KoncrpyupoBath MaTeMaTH4YeCKHE MPEII0KEHUS

C IOMOUIBIO CBSI30K «HEKOTOPBINY, «J11000i». Pacno3naBarthb
VCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHS O MHOTOYT OJIbHUKAX,
NPUBOAMTH NPUMeEPbI U KOHTPIPUMEDBI.

HccaenoBath 3aBUCMMOCTD IUIOIIAN KBAApPATa OT JJIUHBI
€ro CTOPOHBI.

Hcnmonb3oBaTh CBOMCTBA KBAAPATHOW CETKU JUIS IOCTPOEHUS
¢Guryp; pazdouBaTh NpIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTrOJIbHUKH; COCTABJATH QUTYPHI U3 KBaJIPaTOB U
IPSIMOYTOJIbBHUKOB M HAXOAUTh UX TUIOLIAAb, pa30UBaTh
(Gurypsl Ha IPSMOYTOJIBHUKHU M KBAAPAThl U HAXOAUTh UX
IJIOIIAb.

BeipaxkaTh BEITMUMHY IUIOIIAIN B PA3JIUYHBIX €UHUALIAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCIO0JIb30BaTh 3aBUCHMOCTH MEXKy METPUUECKUMHU
€IUHULIAMHU U3MEPEHUS TIIIOIIAIHN.
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3HAKOMUTBLCSH C npuMepamMu NIPpUMEHCHUS IIJI0IIAaAN U
IIEPUMCETpPa B IPAKTHYCCKUX CUTYyallUAX. Pemarn 3agavan

u3 peaanoﬁ JKU3HU, IpeaJaaraTtb oﬁcymaTL Pa3/INIHbIC
CIocooObI PCHICHUA 3a1a4

JlecsiTuunbie ApoOH

38

JlecaTudHas 3anuch
npobeit. CpaBHeHUE
JECATUIHBIX
Tpo0ei.

JleiicTBUs

C IECATUYIHBIMH
TPOOSMH.
Okpyrienue
JICCATUYHBIX
TpoOei.

Penrenue TekCcTOBBIX
3a/1a4, COJIePIKaIINX
npoou. OCHOBHBIC
3a71a4M Ha Apoou

IIpeacTraBiasATh 1ecATUUHYIO IpoOb B BUI€ OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATH JICCITUYHBIC IpOOH,
NnpeaIaraTb, 000CHOBBIBATH M 00CYKIAAaTh CIIOCOObI
YIOPSIIOUMBAHUS JECATUYHBIX APOOEH.

N300paxkath n1ecaTUYHbIE APOOH TOUKAMU Ha KOOPAMHATHOM
MIPSAMOM.

BoIsIBASTH €X01CTBA M Pa3JIM4YMA MPABWI apU(PMETHIECKUX
JNEUCTBUM C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
IpoOsSIMU, OOBACHSTH UX.

BoInoJHATH apudMeTHYeCKUe NEUCTBUS C IECITUIHBIMU
JTpOOSIMU; BBINOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIYHCIICHUN.

IIpumeHsATH cBOMCTBA apUPMETHIECKUX JICUCTBUIM

JUISL pallMOHATN3a1MY BEIYHCIICHU.

IIpyMeHATH NPABUJIO OKPYIJIEHUSA JICCITUYHBIX APOOEH.
IIpoBoauTH McCIEIOBAHUS CBONCTB JICCATHIHBIX APOOCH,
ONUPasiCh HA YHUCIOBBIE AIKCIEPUMEHTHI (B TOM YKCIIE

C MMOMOIIBIO KOMIIBIOTEPA), BLIABUTATH THIIOTE3bI U
PUBOIUTH UX 00OCHOBAHUSI.

Pacno3HaBaTh HCTUHHBIC U JIOXKHBIE BHICKA3bIBAHUS

0 Ipo0sX, NPUBOAUTHL MPUMeEPBI U KOHTPIPUMEDPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaThb TEKCTOBBIE 3a/1a4U, COJEpKAIUE IPOOHBIE JAaHHBIC, U
Ha HaXO0XJACHUE YaCTH LEJIOT0 U LEJIOTO 110 €r0 YacTH;
BBISIBJISITh MX CXO/CTBA M Pa3Iu4usl.

MoaeanpoBaTh X0/ PEIICHUS 3a/1a4 C TOMOLIBIO PUCYHKA,
cxembl, Tabnuibl. [IlpuBoanTh, pa3oupars, OlleHNBATH
pa3JIMYHbIC PEUIECHUS, 3aIIUCH PEIIEHUN TEKCTOBBIX 3a7a4.
OnepupoBath IpOOHBIMU YHCIIAMU B PEATIBHBIX KU3HEHHBIX
CUTyaLUsIX.

Kpurunyecku oueHUBATH [TOTYyYECHHBIA PE3YJIbTAT,
OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOIUTh OILINOKH.
3HAKOMMTBCS ¢ HCTOPHei pa3BUTUS apU(PMETHKU

Harnannas reomerpusi.
Tena u purypsr
B ITPOCTPAHCTBE

MHOrorpaHHukH.
N3o6paxkenue
MHOTOIPaHHHUKOB.
Monaenn
IPOCTPAHCTBEHHBIX
TEN.
[IpsAmMoyrosbHBIM
napajuiesienumnes,
Ky0. Pa3BépTku kyOa
Y Mapajuiesienunea.
[IpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTeKaX, PUCYHKAX, B OKPY:KAKOIIEM
MMpe TPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTOTPaHHHUKH, O CHIBATH, HCMOJIb3Y5 TEPMUHOJIOTHIO,
OLIeHMBATh JIMHEIHbBIC pa3MephI.

IIpuBoanTH NpUMeEpPbI 00HEKTOB PEATBHOTO MUPA, UMEIOLIUX
¢bopMy MHOTOTpaHHUKA, TPSIMOYTOJILHOTO Mapalieenumea,
KyoOa.

N300paxars Ky0 Ha KieTyaTol Oymare.

HccaenoBarthb cBoiicTBa Ky0a, IpsIMOYTOJILHOTO
napasuieNienune1a, MHOTOTPaHHUKOB, UCTIOB3YsI MOJICIIH.
Pacno3zHaBaTh M M300paxaThb pa3BEPTKU KyOa U
napasuienenunena. MoaeaupoBaThb Ky0 v mapauieenure
u3 Oymaru u npoyux MaTepuagoB, 00bACHITH CIOCO0
MOJIEJINPOBAHUS.
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IMPpAMOYT'OJIBHOTO
mapaJuICacIimIIc/1a

Haxoaute n3MepeHus, BBIMUCJIATH ILI0IIA b IOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJILHOTO MapalieNIenuIea;
HCCJIeI0BATH 3aBUCUMOCTb 00BEMA KyOa OT JUTMHBI €r0
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Hao0JrogaTh 1 IPOBOAUTH AHAJIOTMH MEXKY MOHATUSIMHU
oA M U 00bEMa, IEPUMETpPA U IJIOLIAIA IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BBICKa3bIBAaHUS

0 MHOTOTpaHHUKAaX, NPUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHMSA 1 OTPULIAHUS BbICKa3bIBaHUIA.
Pemarhb 3a1a4u 13 peajabHON )KU3HU

[ToBTOpEeHue 1 0600IICHHE

10

[ToBTOpEHuUE
OCHOBHBIX ITOHSITHUH
U METOJIOB Kypca

5 knacca,
000011IeHIE 3HAHHUI

BuruucisiTh 3Ha4eHUS BBIPAXKEHUM, COAEPKAIINX
HaTypaJibHbIE YHCiia, OOBIKHOBEHHBIE U IECATUUHBIE APOOH,
BBINIOJIHATH IPE0OPa30BAHUS YHCET.

Bpi0upaThs cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSTh CBOMCTBA apU(PMETUYECKUX JIEUCTBUM

JUISl pallMOHAIN3aLMY BEIYMCIICHUH.

OcyniecTBJISTH CAMOKOHTPOJIb BHITIOJHAEMbBIX JICHCTBUN U
CaMOITPOBEPKY PE3YJIbTaTa BIYUCICHUMN.

Pemiath 3aga4um U3 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUA JJIS PELICHUS 3a1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

PemaTh 3a1aun pa3sHbIMHU C1IOCO0AMH, CPABHUBATD -
CIOCO0BbI pELICHUS 33/1a41, BBIOUPATh PALMOHAIbHBIM
crocood

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

170
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6 KJIACC

cko0ok. OKpyriieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu v KpaTHbIE
Yypca; HauOOoJIbIINI
OOIIMH JeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoOeE.

J1enuMOoCTh CyMMBI U
IPOU3BE/ICHUSI.
Jenenue

C OCTaTKOM.
PerieHne TeKCTOBBIX
3a7a4

HanmenoBanmue paznena |Kosmmuectso OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIBHOCTH 00yUYaIOIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
HatypanbHble yricna 30 Apudmernueckue BoinoHaTh apudMeTnyecKue 1eiicTBUsSI C MHOTO3HAYHBIMU
JENCTBUS HaTypaJbHBIMU YUCJIaMU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAaYHBIMHU BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCISAThH
HATYpaJIbHBIMU 3HAYEeHMS BbIPAKEHUMN, COAECPIKAIINX CTECTICHHU.
yuciaaMu. YucnoBele | BbINOJHATH NPUKHUIKY U OLEHKY 3HAYCHUM YUCIIOBBIX
BBIPKEHUS, BBIPAXEHU, IPUMEHATH NPUEMBI IPOBEPKH PE3yJIbTata.
NOPSIAOK ACHCTBHIA, Hcnonb30BaTh NPHU BHIYUCICHUSAX IEPEMECTUTEIBHOE U
HCIIOIb30BaHUE COUYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHMUS,

pacnpeeuTeIbHOE CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOXEHUSI, CBOMCTBA apU(PMETUUYECKUX ACHUCTBUM.
HccnenoBaTh 4UCI0BbIC 3aKOHOMEPHOCTH, MPOBOIUTH
YHUCJIOBBIC DKCIICPUMEHTHI, BLIABUTaTh U 000CHOBBLIBATH
TUNoTe3bl.

dopMyTHPOBATH ONpPe/ieJIeHUs JICITUTEINS U KPaTHOTO,
HauOOJIBIIIETO OOIIETo JAEIUTEIS U HAUMEHBIIIETO OOIIETO

KpaTHOT O, ITPOCTOTO U COCTABHOI'O YHUCCJII; KCII0JIb30BaTh 3TU

IMOHATHA IIPpU PCIICHUHA 3a/1a4.

IIpuMeHATH aJropUTMbI BHIYUCICHHS HAUOOJBIIEr0 00I1IEeT0

JIeTTUTENS] 1 HAUMEHBIIIEro 00IIEro KPaTHOrO ABYX YHCeT,
AJTOPUTM Pa3JIOKEHHUS YKCIIa Ha MMPOCThIE MHOKUTEIH.
UccaenoBaThb ycinoBus 1eIMMOCTH Ha 4 1 6.
HccaenoBartp, 00Cy:k1aTh, GOPpMYyIHPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI, IPOU3BEICHHUS:
JBYX YETHBIX YUCEII, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOTO YHCEIL.

HccaenoBaths cBOMCTBA 1EJIMMOCTA CYMMBI M IPOU3BEACHHUS
YHUCEL.

IIpuBoaAUTH NpUMeEPBbI YUCEN C 3aJaHHBIMUA CBOMCTBAMH,
Pacno3HaBaTh BepHbIC U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx 4KCeJl, ONPOBEPraTh HEBEPHbIE YTBEPKACHUS
C IOMOIIbIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTH4ecKHe NPeII0KeHUA

C TIOMOILBIO CBA30K «H, KWIN», KECIH. .., TO... ).

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JEIUMOCTH, apu(PMETUUECKUM CITIOCOOOM, UCII0JIb30BATh
repedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaenupoBarh X0/ pELICHU 3aa4M C IOMOILBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3déupaTh, OEHUBATH PA3INYHBIC PEIICHHUS,
3aIMCHU PEIICHUN TEKCTOBBIX 3a4a4.

Kpuruyecku oueHuBaTh MOJTYyYCHHBIA PE3YNIbTAT, HAXOAUTh
OLIMOKH, OCYIECTBISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsannas reomerpust.
[IpsimbIe HA IUIOCKOCTH

[TepnienauKynsIpHBIE
psIMBIE.
[TapannensHbie
psIMBIE.
Paccrosaue mexny

Pacno3HaBaTh Ha yepTeKax, pUCyHKaX Cly4yau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

N300paxkaTh ¢ HIOMOUIBIO Y€PTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTyaToi Oymare JIBe epeceKarouecs
MpsIMbIE, IBE NMAPAIJIENbHBIE NPSIMbIE, CTPOUTD MPAMYIO,
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JBYMS TOYKaMHU,
OT TOYKH JI0 IPSIMOH,
JUIMHA MapuIpyTa

Ha KBaJPATHOU CETKE

NEPIECHIUKYISIPHYIO JaHHOM.

IIpuBoauTh NpUMeEPHI NAPALIETBHOCTH U
MIEPIICHINKYJIAPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIOJIbHUKaX NEPIECHINKYIISIPHBIC U
napajuienbHble cTOpoHbl. M300pakaTh MHOTOYTOJIBHUKA
C IapaJuIeIIbHBIMHU, IIEPIICHANKYJSIPHBIMU CTOPOHAMH.
Haxoautsb paccTrosiHre MEXAY ABYMs TOYKAMU, OT TOYKH
JI0 TIPSIMOU, JUTMHY ITyTH HAa KBAaJIPATHOM CETKE, B TOM YHCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIIeHue aJpooeii.
CpaBHeHuE U
YIOPSIOYMBAHUE
TpoOei.
JecsaTuunbie poodu
U METpHYeCcKas
cucTeMa Mep.
Apudmerndeckue
JIEUCTBUS

C OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JTPOOSIMH.
OTHoOIIEHHE.
Jlenenue B JaHHOM

CpaBHUBATH U YHIOPSA0YMBATH JpO0OH, BHIOUPATH CIIOCOD
CpaBHEHUS IpoOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeil 1 OOBIKHOBEHHBIE B BUJIE ACCATUYHBIX, HCIOJIb30BATH
IKBHBAJEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MTPU UX
CpaBHEHHUH, IPU BbIYUCICHUAX. MCMO/IB30BATH JECITUYHBIC
JIpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUUECKOM
CHUCTEME MED.

BoinoiHATH apupMeTHYecKHe 1eiicTBUs

C OOBIKHOBEHHBIMH U JICCITUIHBIMH JIPOOSMH.

BeruncasTh 3Ha4eHNs BBIPAKECHUMN, COAEPKALLNX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BBHITOTHATh
npeodpa3oBaHus IpoOeH, BLIOMPATh COCO0, MPUMEHSTH
CBOMCTBA apuPMeTHUECKUX ACHCTBUM IS palliOHaTU3aIuU
BBIUYKCJICHUN.

CocTaBasiTh OTHOIICHUS U MPONOPLINU, HAXOAUTH
OTHOILLIEHHUE BEJINYHH, JEIUTh BEJTUYUHY B JAHHOM
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OTHOIIEHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TonaTHe npoueHTa.
Beruucnenue
IIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLIEHTY.

Pemenne TeKCTOBBIX
3a7a4, CoOAEpKaIuX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOLIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOLLIEHUHU.
HaxoanTh 3KcnepuMeHTANbHBIM IIyTéM OTHOILLIEHUE JITTUHBI
OKPY’KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MACIITA0 [JIaHA, KAPThl U BBIYUCIISATH PACCTOSHUA,
UCITIOJIb3YsI MacIITao.

OO0BbSACHATB, YTO TAKOE MIPOLICHT, YIOTPEOIATH 000POTHI peUH
CO CIIOBOM «IIPOLIEHT». BhIpasaTh MPOLEHTHI B IPOOSX U
JpoOU B MPOLIEHTaX, OTHOIIEHHUE JBYX BEJIMUYUH B IMPOLCHTAX.
BbI4ucJATH MPOLIEHT OT YKCIIA U YHUCIIO 110 €r0 MPOLIEHTY.
OKpyrasTh IpoOH U MPOLIEHTHI, HAXOAUTh MPUOIMKEHUS
quCell.

PemaTe 3a1a41 Ha YacCTH, IPOLICHTHI, IPOIIOPLUH,

Ha HaXO0XAeHHE IpoOu (ITPOLIEHTA) OT BEJIMUMHBI U BETMUUHbI
o e€ ApoOu (TIpoLeHTy), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OHA BEIM4YMHA OT npyrou. IlpuBoauTs,
pa30upaTh, OLIECHMBATH Pa3JIUYHbIC PEILICHHUS, 3aIIUCH
pEelIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs uHGOPpMANMIO U3 TAOJIUI] U JUATPAMM,
UHTEPIIPETUPOBATh TAOIUYHbIE JaHHBIE,

OTIpeAeNsATh HauOoblIee U HaUMEHbIIIee

U3 TIPEJICTABIICHHBIX TaHHBIX

Harmsannas reomerpust.
Cummetpus

OceBast cuMMeTpHsI.
LenTpanbHas
CUMMETPUS.

Pacno3HaBaTh Ha yepTexax U U300paKeHUAX, M300paKaTh
OT PYKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB (DUTYDPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPHUYHBIX
dburyp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUS.
Cummetpust

B IIPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUUHYIO JAHHONH OTHOCUTEIIBHO
IPSAMOM, TOYKHU.

Haxoauth npuMepbl CHMMETPUH B OKPY’KAIOIIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJIBHO NMPSMOIT; KOHCTPYHMPOBATh T€OMETPUUECKUE
KOH(UTYpaIMH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIE ¢ IOMOIBIO HU(PPOBBIX PECYPCOB.

HccnenoBath cBONCTBA N3YUEHHBIX (DUTYD, CBSI3aHHBIE

C CUMMETpHEH, UCTI0Nb3Ysl SKCIEPUMEHT, HAOIIOACHHE,
MO/JIEIUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUS O CAMMETPHUH (PUTYP

Bripaxenus ¢ OykBamu

[Tpumenenuie OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXKCHUU U
IPEMIOKEHU M.
bykBeHHbIE
BBIPAKEHUS U
YHUCIIOBBIE
IIO/ICTAHOBKH.
bykBeHHbIE
PaBEHCTBa,
HAXO0XJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh 0YKBbI JIs1 0003HAYECHUS YUCEI, TIPU 3AIMUCH
MaTEeMaTUYECKUX YTBEPKIECHUMN, COCTABIIATh OyKBEHHbBIC
BBIPAXEHUSI 110 YCIIOBUIO 3a]1a4H.

HccnenoBaTh HECIOKHBIC YUCTOBBIC 3aKOHOMEPHOCTH,
UCITIOJIb30BaTh OYKBBI JIJISl UX 3aITUCH.

BbI1ucJasaTh YuCI0BOE 3HAYCHUE OYKBEHHOTO BBIPAXKEHUS
MIPU 33JIaHHBIX 3HAYCHUSIX OYKB.

3anucbIiBaTh (POPMYJILI: IEPUMETPA U TUIOIIATN
MPSIMOYTOJIbHUKA, KBAJIpaTa; JJIMHBI OKPYKHOCTH, ILTOIIAIH
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (POopMyJiaM.
CocTaBasth popMyJibl, BEIPAKAIOUINE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMH: CKOPOCTh, BPEMSI, pPACCTOSIHHE; 1IeHA,
KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIHHOCTD, BPEMsI, 00BEM

26




KOMITIOHEHTA. paboThI; BBITIOJIHATH BHIYUCIICHHS IO 3TUM (HOopMyJiaMm.
DopMyiibl HaxoanTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnmsannas reomerpust. 14 YeThIpEXYTOJIbHUK, MN300pakaTh Ha HEJIMHOBAHHOMW M KJIETYATOM Oymare
@urypsl Ha IMIIOCKOCTH IPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJILHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOWCTBAMH:
[IpsAMOyYTONBbHUK, C IapaJUICIbHBIMU, NIEPIICHAUKYJIAPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YIJIOB,
JTMaroHaJieH.
N3mepenne yrnos.
Bunnr
TPEYTOJIbHUKOB.
[Tepumertp
MHOT'OYT'OJIbHUKA.
[Tnomans durypsi.
Dopmybl
epUMeETpa U
Ionaiu
PSIMOYTOJIbHUKA.
[Tpubnuxéanoe

N3MCPCHHUC IJIoIa 1

buryp.
[IpakTnueckas

CTOPOHAaMHU, MPSIMBIMH yTJIaMU U Ap., PABHOOEIPEHHBI
TpeyronbHUK. [lpeanarats 4 00CyKa1aTh COCOObI,
AJITOPUTMBI IIOCTPOCHHUSI.

HUccaenoBath, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHUKA, KBapaTa,
pa30uBaTh Ha TpeyroJbHUKH. OGOCHOBBLIBATH, ONIPOBEPTaTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPIKICHHUS

O IPSIMOYTOJIbLHUKE, KBaJApaTe, pAClO3HABATDH BEPHBIEC U
HEBEPHBIE YTBEPKIACHHUS.

M3mepsaTh M CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PaCNoO3HAaBaTh OCTPHIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBI.
Pacno3naBarth, M300pakaTh OCTPOYTOJIbHBIN, MPSIMO-
YTOJbHBIN, TYHOYTOJBHBIN, pABHOOEIPEHHBIH,
PAaBHOCTOPOHHUI TPEYTOJIbHUKH.

BopI4ucasiTh IEpUMETP MHOTOYTOJIBHUKA, TIJIOIIA b
MHOTOYTOJIbHUKA pa30MeHNeM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomanp
KpyTa»

Ha paBHBIC (PUTYPBI, UCIIOIB30BATH METPUUECCKUE €TMHHUIIBI
W3MEPEHUS JJIMHBI U TUIOIIA]IH.

HUcnosb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JJITUH U
TIJIOIIA/IeH Ha KJIeT4aTo Oymare, mpuOIMKEHHOE H3MEPEHUE
JUTMHBI OKPY>KHOCTH, TJIOIIAN Kpyra

[TonoxurtenbHbIC U

OTPHULATCIIBHBIC YK CJIa

40

Llenbie yucna.
Monayns yucna,
reoMeTpuyeckas
WHTEpIpeTarus
Moyt HucmoBsbie
MIPOMEKYTKHU.
IlomoxuTenpHBIE U
OTpUIIATEIbHBIE
yucia. CpaBHEHHE
ITOJIOKUTEIBHBIX U
OTpUIIATEIBHBIX
YHCe.
Apudmerndeckue
JICUCTBUS

C MOJI0KUTEJILHBIMU
U OTpUIATEIIbHBIMU
YHUCJIaMH.

Pemenue TeKCTOBBIX
3aJ1a4

IpuBoauTH NpUMeEPHbI UCIIOIB30BAHNS B PEAIBHOM )KU3HU
IIOJIOKUTEIIBHBIX U OTPULIATEIIbHBIX YHCEIL.

HN300paxaTh 1€IIbIC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATENIbHBIE YUCIIA TOYKAMU HA YUCIIOBOM IIPSMOH,
HCII0JIb30BATh YKCIIOBYIO PSIMYIO JUIsI CDABHEHHUS YU CEIL.
IIpuMeHSTH NpPaBUJIA CPABHEHUS, YIIOPAA0YMBATH LICJIbIC
YUCIIa; HAXOAUTh MOJYJIb YUCIIA.

DopMyJIUPOBATH MPABUJIA BEIYUCIICHUS C ITOJ0KUTEIbHBIMU
Y OTPULATEILHBIMY YHCIAaMH, HAXOAUTh 3HAYCHUSA
YHCJIOBBIX BBIPAKEHUH, COJIEPKAIIUX ICUCTBUS

C IMOJIOKUTEIIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMU.
IIpyMeHATH CBOMCTBA CIIOKEHNS U YMHOKECHHS

JUTsl IpeoOpa3oBaHusl CyMM U NMPOU3BEICHUN
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HpCI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyronbHas
cucTeMa KoopAuHaT
Ha TJIOCKOCTH.
Koopaunats! Touku
Ha IIJIOCKOCTH,
adcmucca u
opJIMHaTa.
CronbuaTsic 1
KpPYTOBbIE
JUarpaMMel.
[IpakTrueckas
pabota «Iloctpoenue
JTUarpaMmm».
PenieHne TeKCTOBBIX
3a7a4, CoAepIKaInux
JTAaHHBIC,

O0BbSACHATH M WJIIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM MJIIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurars cTOI0YATHIC U KPYTOBBIE IHArPaMMBbI;
HHTEPNPEeTUPOBATH JJaHHBIC, CTPOMTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTABICHHYIO B TA0IMIAX, HAa AMarpaMmax Jisi pelieHus
TEKCTOBBIX 3aJ1a4 U 3a7a4 U3 PCAIbHOW KU3HU

MPE/ICTABIICHHBIC

B TaOIUIIaX U

Ha JUarpamMmmax
Harnsanas reomeTpusi. [TpsiMoyTONBHBIIM Pacno3naBaTthb Ha yepTekax, pUCyHKaX, ONMUCHIBATH
durypsl B IpOCTPAHCTBE napasuiesIeumne, NUpaMUy, IPU3MY, UAIUHIP, KOHYC, 11ap, H300PakaTh X

KyO, mpu3ma,
TUpaMHJIa, KOHYC,
IIWIAHID, TIap U
cdepa.
Nzobpaxenue

OT PYKH, MOAEJMPOBATH U3 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpuMepPbl 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeIMuX (HOPMbI HA3BAaHHBIX TE.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPITUHA, peOpO, TPaHb,
OCHOBAHUE, BBICOTA, PAJANYC U TUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
UIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJEenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00bEMa;

€ IMHUITBI H3MEPEHUS
o0BbéMa. O0bEM
IPSIMOYTOJIBHOTO
napajuieNenunena,
Ky0a, popMyIibl
o0BéMa

H3yuarth, HCTIOIB3YsI IKCIIEPUMEHT, HA0JI0/IEHUE, U3MEPEHHE,
MO/JICJIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, H ONHUCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOACTBA H
Pa3IMuYMs: MEXKIY IUPAMUION U IIPU3MOU; MEXKITY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEépTKU Mapasuiesenumena, Kyoa, mpu3Msl,
MAPaMHU/JIbl, KOHYCA, HUJIUH/PA; KOHCTPYUPOBATh JaHHbIE
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3aaBath MoJeJiM IPOCTPAHCTBEHHBIX (pUryp (13 Oymaru,
MIPOBOJIOKH, TUTACTHJIMHA U JP.)

N3mepsaTh HA MOAeISIX: JJIMHBI pEOCP MHOTOTPAaHHUKOB,
JIMaMeTp IIapa.

BoiBoauth popmyity 06bEMa IpsIMOYTOJILHOTO
napajuieienuneaa.

BoruucasaTts no gpopmysiaMm: 00bEM MPSIMOYTOIHHOTO
napajuienenunena, Kyoa; HCrojab30BaTh €AUHULBI U3MEPEHHUS
00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX 13 KYOOB,
napajuielIenUNe0B; pemaTh 321a494 C PeaJbHbIMUA JaHHBIMU

[ToBTOpeHuEe, 0060061ICHHE,
CHCTEMaTH3aIus
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[ToBTOpEHNKE
OCHOBHBIX MOHSATHI
Y METOJIOB KyPCOB 5
1 6 KJIaCCOB,
000011eHNE U
CHCTEeMaTH3aIns
3HAHUU

BbI4UCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypallbHbIE, LIEJIbIC, IOJIOKUTEIIBHBIE U OTPULIATEIIbHBIE
4yucia, OOBIKHOBEHHBIC U JECATUYHbBIC JPOOU, BHITIOTHATh
npeoOpa30BaHUs YUCENT U BBIPAKCHHI.

BriOupaTh criocod cpaBHEHUS YUCET, BEIYUCICHUH,
NPUMEHSITh CBOMCTBA apuPMETHICCKUX JTEHCTBUIN

JUJISL palliOHAIU3allid BEIYMCIICHUM.
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Pemiath 3aga4m 13 peaibHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [ PEIICHUs 3a4a4 U3 APYrux
IIPEIMETOB.

PemaTe 3a1a4u pasHbIMH C10C00aMH, CPABHUBAThD,
BbIOMPATH CIIOCOOBI PEIICHUS 3aJa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJIHIEMBIX IEUCTBUN U
CaMOITPOBEPKY PE3yIbTaTa BIYUCICHAN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT' PAMME

170
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KNIACCAX

COJEP) KAHUE OBYUYEHMUS7 KIIACC
YucJia v BBIYUCTIEHUA

JlpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, IMEPEeXo OT OAHOM (popMbl 3amucu Apodei kapyroi. [loHsTHE pallMOHAIBHOTO YHCIIa,
3aMuCh, CpaBHEHUE, YIIOPSAIOYMBAHUE PAITMOHATBHBIX YUCcel. ApudMeTudeckue 1eiCTBUS C pallmoOHaIbHBIMU YKciamMu. Pemenue 3agau
13 peaJIbHOM MPAKTUKK Ha YacTH, Ha IPOOH.

Crenenb ¢ HaTypallbHBIM TTOKa3aTeNieM: ONpeesieHue, npeoOpa3oBaHue BIPAXKEHUN HA OCHOBE OIPEEICHUs, 3aMUCh OOJIBIITNX
yucen. [IporeHTsI, 3anuch NPOILIEHTOB B BUJIE IPpOOU U APpOOU B BHJIC MPOIIEHTOB. Tpy OCHOBHBIC 3a7a4K HAITPOLICHTHI, PEIICHUE 3a7a4
Y3 PEAIbHOW MPAKTUKHU.

[IprumeHeHne NPU3HAKOB IEIUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YUCET.

PeanbHbIC 3aBUCMOCTH, B TOM YHCJIE psiMasi U 00paTHasi MPOMOPIUOHAIBHOCTH.

AJiredpanyecKue BbIPAKEHUS

IlepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOW. J[lomycTumble 3HadyeHMs nepeMeHHbIX. lIpencraBnenue
3aBUCUMOCTH MEXJy BeJIMYMHAMU B Buae (GopMynbl. Berumcnenus no ¢opmynam. I[IpeoOpazoBaHne OYKBEHHBIX BbIPaXXEHHIA,
TOXKJIECTBEHHO paBHbIEC BBIPAXKEHUS, MMpaBuia MpeoOpa3oBaHUsl CyMM W MPOU3BENCHUI, MPaBUIIa PACKPBITUS CKOOOK M MPHUBEACHUS
NOJ00HBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM [10KA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. Ctenenb MHOrousieHa. ClI0KeHUe, BBIMUTaHUE, yMHOKEHHE MHOTOWIEHOB. DOpMYJIbl COKpPAIIEHHOTO
YMHOXEHHUS: KBaJAPaT CYMMBI U KBapaT pasHocTU. DopMyrna pa3HOCTHM KBaApaToB. Pa3nokeHME MHOTOYWIEHOB HA MHOMKHUTEIH.

YpaBHeHUs U HEPAaBEHCTBA
VYpaBHeHUE, KOPEHb YpaBHEHHUSI, IPaBUiia MpeoOpa30oBaHUsl ypaBHEHHUS, PABHOCHIIBHOCTh YPaBHEHUIA.
JIuHelHOe ypaBHEHUE C OTHOW IEPEMEHHOM, YA CIIO KOPHEN JTMHEWHOTO YPaBHEHHUS,PEILICHNE TMHENHBIX ypaBHEeHH. CocTaBieHue
YPaBHEHUM MO YCIIOBUIO 3a/1a4l. PelieHne TEKCTOBBIX 3a1a4 C TOMOIIBIO YPABHEHUU.
JIuHeliHOe ypaBHEHUE C JIByMs NEepeMEHHbIMU U ero rpaduk. Cuctema ABYX JUHEHHBIX YpaBHEHUI C JBYMsI NEPEMEHHBIMHU.
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Pemmenne cuctem ypaBHeHHI criocoOoMMoIcTaHOBKH. [IprMepsbI pelieHust TEKCTOBBIX 3aa4 C TOMOIIIbIO CHCTEM YPaBHEHUH.

DyHKUMH
Koopannara Touku Ha mpssMon. UnciioBbeie mpoMexyTKu. PaccTosiHue MeX 1y AByMATOUYKaAMU KOOPAVMHATHON IPSIMOM.
[IpsimoyronbHast cuctema koopaunat, ocu OX u Oy. AGciucca U opauHaTa TOYKH Ha KOOPAMHATHOM TUIOCKOCTH. [Ipumepsl
rpaukoB, 3aaHHbIX (popmynamu. UteHue rpadukoB peanbHbIX 3aBucuMocTel. llonarue ¢pynkuuu. I'papuk ¢ynkuuu. CpoiicTBa
bynkuii. Jluneitnas gynkums, e€ rpaduk. I'padux dynkmum y = |x|. ['paduyeckoe pemieHre JMHEWHBIX YpaBHEHUU U CUCTEM
JIMHEWHBIX YPABHEHUMN.

8 KJIACC
YucJia v BBIYUCTIEHUA

KBanpaTtHblii kopenb u3 uucia. [lonsitue o0 uppanuoHanbHOM uwucie. JlecaTuuHbie NpUOIMKEHHUS UPPalMOHATBHBIX YHCEN.
CBoiicTBa apumMeTHYeCKUX KBAJAPATHBIX KOPHEW M MX MPUMEHEHHE K MPEoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUU U BBIYUCICHUSIM.
JlercTBUTENbHBIC YUCIIA.

CreneHsb ¢ LIeJIbIM MoKazaTesieM U €€ cBoiicTBa. CTaHaapTHAs 3aMUCh YUCTA.

AJiredOpanyecKue BbIpaKeHUs
KBaapatHbiii TpEXwieH, pa3ioKeHHE KBaJIpaTHOTO TPEXWIeHa Ha MHOXuTenu. Anredpandeckas qpoOb. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. CioxeHue,

BbIUUTaHUE, YMHOXKEHUE, JICJICHHE allreOpandeckux ipooeit. PaiioHanbHbIe BRIpAXKEHUSAN UX TTPE0Opa3oOBaHHUE.

YpaBHeHMs M HEPABEHCTBA

KBagpatnoe ypaBHeHue, GpopMyia KOpHEH KBaapaTHOro ypaBHeHHsS. Teopema Buera. Permenue ypaBHEHUH, CBOIAIIUXCS K
JUHENHBIM U KBaJpaTHbIM. [IpocTeiinme qpoOHO-pannoHalbHbIe YpaBHEHUS.

I'paduueckas mHTEpnpeTanysi YpaBHEHU C JABYMsI NIEPEMEHHBIMU M CHCTEM JIMHEHHBIX YpaBHEHUH C JBYMS MEPEMEHHBIMU.
[Ipumepsl perieHNs CHCTEM HEJTMHEWUHBIXYPABHEHUH C IBYMS IEPEMEHHBIMMU.

PeliieHrie TEKCTOBBIX 3a/1a4 areOpandeckuM CriocoOOM.

HucnoBble HepaBeHCTBA U UX CBoMcCTBAa. HepaBeHCTBO ¢ OAHON INepeMeHHOU. PaBHOCWIBHOCTH HepaBeHCTB. JIMHEMHBbIE
HEPABEHCTBA C OJTHOM NepeMeHHOW. CUCTEMBIIMHENHBIX HEPABEHCTB C OAHOW MTEPEMEHHOI.

DyHKIUU
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[Tonsitue pynkuuu. OO6MaCTh ONMpENeIeHUs] U MHOKECTBO 3HAYCHUU (YHKIUU.
Crioco6sl 3aanust QyHKITHI.
I'padux pynkuun. Yrenue cBoiictB pyHkuuu mno e€ rpaduky. [Ipumeps! rpadukoByHKIIHM, OTpa)KalOIMIUX peaIbHbIE MPOIECCHI.
OyHKIMH, ONHMCHIBAIOLIIE IPSIMYIO K 00PAaTHYIO POIOPLIHOHAIbHBIE 3aBHCHMOCTH, MX Tpadukn. Oyukmmm Y = X2,y = X%, y =Vx,
y=|x|. I'paduyeckoe pelieHne ypaBHEHUI B CUCTEM YPaBHEHHIA.

9 KJIACC
YucJa v BbIYUCIEHUS

PanmonanpHbIe YKCiIa, HppallMOHAJIBHBIC YKCIIa, KOHEYHBIE M OCCKOHEUHBIE MECATHYHBIC TPOoOH. MHOXKECTBO JEHCTBUTEIBHBIX
yucen, JeUCTBUTEIbHBIE YUCIa KaKk OCCKOHEUYHBIE JECATUYHBIE NpoOH. B3aMMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIYMHOKECTBOM
JIEVUCTBUTEIBHBIX YUCET U KOOPJIMHATHOW MPSIMOM.

CpaBHeHue JICUCTBUTEIILHBIX yuced, apuMeTHICCKUC JICUCTBUS C JICUCTBUTCIBHBIMHM YHCJIAMH.

PazMepbl  OOBEKTOB  OKpYXAIOIIETO  MHpa,  JJIUTEIBHOCTh  MPOLIECCOBB OKPYKAIOIIEM MUDPE.

[TpubnmxEnHoe 3HAUYCHHE BEIUYUHBI, TOYHOCTh NpuOmmkeHus. OkpyrieHue uyucen. [Ipukuaka W OLIEHKAa pe3yJIbTaTOB
BBIUMCJICHUM.

YpaBHeHMs M HEPABEHCTBA
JlunentHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOIAIIMXCS K JIMHEHMHbIM. KBaapatHoe ypaBHeHue. PeleHue ypaBHEHUH,
CBOJISIIIUXCSA K KBAJAPATHBIM.
buksanparHoe ypaBHeHue. [Ipumepsl pereHrst ypaBHEHUN TPEThEU U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HAa MHOKHUTEIH.
Pemenune npoOHO-paliMoHaIBHBIX YpaBHEHHN. Pelienne TeKCTOBBIX 3a71a4 anreOpandecKuM METOIOM.
VYpaBHeHue ¢ AByMsi IepeMEHHBIMHE U ero Tpaduk. Pemenue cucteM IByX TUHEHHBIX YPAaBHEHUM C ABYMS IepeMEHHBIMU. Petenue
CHUCTEM JIBYX YPaBHEHHUM, OJTHO

U3 KOTOPBIX TUHEHHOE, a APyroe — BTopoi cteneHu. ['papuueckas nHTEpnpeTanys CUCTEMbl YPAaBHEHU € IBYMsI IEPEMEHHBIMU.
Pelenue TeKCTOBBIX 3a/1a4 ajiredpanyeckum crnoco0om. HucaoBble HEPABEHCTBA U UX CBOMCTBA.
PemieHne nIMHEWHBIX HEPABEHCTB C OAHOM INEPEMEHHOM. PemieHune CUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.
KBanparnsie HepaBeHCTBa. [ padnyeckas HHTepIpeTalusi HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKUMH
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KBanparuunas ynkius, e€ rpaduk u cBoiictpa. [Tapabosia, KoopIuHATHI BEPIIMHBINIAPAOOIIBI, 0Cb CAMMETPHH MapadoJIbl.
. 3 _
I'pabuxn GyHkumi: y = £x, y= kx+b, y= -, y= 18,y = Vx, y = |x],
X
Y UX CBOMCTBA.

Yuci10BbIe MOCJIEI0BATEIBHOCTH H IIPOIPECCHH

[ToHsiTHE YMCIIOBOM MOCIIENOBATEIBLHOCTHU. 3aJaHUE NTOCIIE0BATEILHOCTU PEKYPPEHTHOM (popMysol u GopMyIioil N-ro wieHa.

ApudmeTrnueckas U reoMeTpuueckasi nmporpeccuu. @opmyinsl N-ro ujaeHa apuPMEeTHUECKOl U reOMETPUIECKON MPOTPECCHIA,
CyMMBI IIEPBBIX N YJIEHOB.

N3o0paxkeHne 4jieHOB apu(PMETUUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu Ha KOOPJIMHATHOM IIIOCKOCTH. JIMHEWHBIN 1
DKCIIOHEHIUAIBHBIN pOoCT. CIIOXKHBIE POLICHTHI.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble  pe3yiabTaThl  OCBOGHHMS ~ IPOrpaMMbl  y4eOHOTO  Kypcak KOHILy 00y4yeHus B 7 KJjacce:

Yuciia ¥ BIYHCICHUSA

BbINONHATH, cOUeTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTUYECKHE AEHCTBUAC PALIMOHATBHBIMU YHCIaMHU.

HaxoauTs 3HaueHUs1 YUCIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3Hble CIIOCOOBIN MPUEMBI BRIUMCIICHUS 3HAUYEHUI TPOOHBIX
BBIPAXEHUM, colep KaliuX OOBIKHOBEHHbBIE U IECATUYHBIE APOOU.

[lepexoauTs OT onmHOM (OPMBI 3amUCH YHCEN K Apyrou (mpeoOpa3oBbIBATH JIECATUYHYIO IpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECTUYHYIO, B YaCTHOCTUB OECKOHEUHYIO IECATHUUHYIO JPOOB).

CpaBHUBATH U yIIOPSAAOYNBATH pAllMOHANIbHBIE U CIa. OKPYTIIATh YUCIA.

BpInonHATS NPUKUAKY U OLIEHKY pe3yJIbTaTa BIYMCIICHUN, OLIEHKY 3HAYCHUIN YUCIIOBBIX BBIPAKCHUN. BBINOIHATH 1ENCTBUSA CO
CTEIECHSIMU C HATyPaJbHBIMU ITOKA3ATEIIAMH.

IIprMeHATh NPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHbIX YUCE.

PemaTe mMpakTHKO-OPUECHTHUPOBAHHBIC 3a/aud, CBS3aHHBIC C OTHOIICHHEM BEJIMYHMH, MPOMOPIHOHAIBHOCTRIO BEIMYHH,
MPOILICHTAMH, HHTEPIIPETUPOBATH PE3yJIbTAThI PEIICHUS 337a4 C yUETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAaCCMATPUBAEMBIX
00BEKTOB.

AsiredOpanyeckue BbIPasKeHUsI
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Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTUIO U CHUMBOJIMKY, IPUMEHSTH €€ B IPOLecce OCBOCHUS y4eOHOro MaTepuaia.

HaxoauTs 3HaueHus1 OyKBEHHBIX BBIPDAKEHUH MPU 3aJJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BrInonHATh IpeoOpa30BaHUsl LETOr0 BBIPAXKEHUS B MHOTOYJIEH IPUBEIEHUEM MTOJJO0HBIX CJIAraéMbIX, pACKPBITUEM CKOOOK.

BbInonHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOWICH M MHOTOYJIEHa HAa MHOTOWIEH, MPUMEHATHh (GOpPMYIIbI KBajapaTa CyMMBbI U
KBaJpara pa3sHOCTH.

OcCymiecTBIATH pa3ioKeHNEe MHOTOWIEHOB HA MHOXKUTEIIH C MTOMOIIBIO BEIHECEHUA3a CKOOKH OOIIET0 MHOXKUTEISA, TPYNIUPOBKU
claraeMblxX, MpUMEHEHUs (popMyI1 COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTs mpeoOpa3oBaHKMs MHOTOWICHOB HJIsl  pELIeHHs  Pa3jiM4YHbIX 3aJaul3 MaT€MAaTHUKH, CMEXHBIX IPEAMETOB, U3
peabHOM MTPAKTUKH.

Hcnonb30BaTh  CBOMCTBA CTENEHEW €  HATypalbHBIMU  IOKA3aTEJSIMU JJISl IPE0Opa30BaHUs BbIPAKEHUIA.

YpaBHeHMs M HEPABEHCTBA

Pemrars IMHENHBIE YPAaBHEHUS C OAHOW EPEMEHHOM, TPUMEHSSI IPABUJIA IEPEXOIA0T UCXOTHOTO YPABHEHUS K PABHOCUIBHOMY
eMy. [IpoBepsTh, ABIAETCS U YUCIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduyeckue METOAbI IPU PELICHUH JIMHEWHBIX YPaBHEHUIN U UX CUCTEM.

[TopOupaTe npuMepsI ap YUCEN, SIBISIOMMXCS PEIMICHUEM JTMHEHHOr0 YpaBHEHUSC IBYMs IEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHOM MIIOCKOCTHU TpaduK JTUHEHHOIO ypaBHEHUS C IBYMS IEPEMEHHBIMHU, MOJIb3YSACh I'pa)KOM, IPUBOAUTD
IIPUMEPBHI PELICHNS YPABHEHUS.

Peate cucteMbl IBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM UUCIETPaAPUUECKH.

CocTaBisATh M pemarh JMHEHHOE YpPaBHEHUE WJIM CHCTEMY JIMHEWHBIX YPaBHEHHUH 110 YCJIOBHIO 3aJa4yM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4U MTOJYyYECHHBIA PE3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM KOOpJWHATAM, JY4H, OTPE3KH, HWHTCPBAJIBI,
3alMCHIBATh YHUCIIOBBIC TPOMEXKYTKH Ha aJIreOpandecKoM sI3bIKE.

OTmedaTh B KOOPAMHATHOM IIOCKOCTH TOYKH 1O 3aJaHHBIM KOOpPJIWHATaM, CTPOUTHTpaduKu JIMHEHHBIX QyHKIMA. CTPOUTH
rpadguk GyHKIHHA ) = |X|.

OnuceIBaTh ¢ MOMOINBIO (DYHKIIMA W3BECTHBIC 3aBUCHMOCTH MEXIY BEIIMYMHAMH: CKOPOCTh, BpEMs, PacCTOSHHUE, IICHa,
KOJIMYECTBO, CTOMMOCTb, POU3BOIUTEIHHOCTh, BpeMsi, 00BEM pabOTHI.
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Haxonutb 3HaueHue PyHKIIUU 110 3HAYEHUIO €€ apryMeHTa.
[Tonumats rpaduueckuii cnoco0 MpeacTaBiICHUs U aHamu3a WHGOPMAIMKU, U3BJIEKAaTh U MUHTEPIPETUPOBATH UHPOPMALIMIO U3
rpaduKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS MIPOrPaMMbl Y4eOHOTO Kypca K KOHITy oOyueHus B 8 kiacce:

Yucsia ¥ BIYMCICHUSA

Hcenonp30BaTh HaYaIbHbBIE ITPEACTABICHNS] O MHOKECTBE JEUCTBUTENIBHBIX YUCEN IS CPABHEHNUS, OKPYTJICHUS U BBIYUCIIEHUN,
U300pakaTh JEHCTBUTEIbHBIE YMCIA TOUKAMH Ha KOOPJAMHATHOM MIPSIMOIA.

[IpuMeHATh NOHATHE apU(PMETUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOAUTh KBAJpaTHbIE KOPHH, UCIOJIb3Ys MPU HEOOXOJUMOCTH
KaJIbKYJIATOP, BBIIOJIHATH peoOpa30BaHusl BIPAXKEHUMN, COJEPKAIINX KBAaPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amuc OOJBIINX U MAJIBIX YHCEN C IIOMOIIBIO AECITUUHBIX IpoOeit u cteneHei uncina 10.

AJiredpanyecKue BbIPAKEHUS

[IpuMEHSITh TOHSATHUE CTENICHHU C IEJIbIM IMOKA3aTEJIEM, BBIOJIHATH MPE0OPa30BaHUSIBBIPAKEHUHN, COACPKAIIUX CTETICHU C LIEJIBIM
IIOKA3aTEeJIEM.

BBINIONIHATE  TOKIECTBEHHBbIE MPEOOpPa30BaHUS  PALMOHANBHBIX  BBIPAKEHHUITHA OCHOBE MPABWJI ACHCTBUI HAJl
MHOTOYJICHAMH U alre0panyecKuMu JpoOsiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIH.

[IpuMensTh mipeoOpa3oBaHMsl BBIPpAXEHUN [UIsl PEIICHHS] PA3IMYHBIX 3aJlaud3 MaTEeMaTUKH, CMEXXHBIX IPEJIMETOB, U3
pealbHOM IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHelHbIe, KBAPAaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUS, CBOAILINECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMsI
[IEPEMEHHBIMU.

[IpoBoauTh mpoCTeillINe HCCIeOBAaHUS YPABHEHUM W CHUCTEM YpaBHEHUM, B TOM YHCIE C NMPUMEHEHUEM TpapUUecKux
IPEICTaBICHNN (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIM CUCTEMA YPABHEHUH PEILLIECHHUS, €CJIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonuth OT caoBecHON (POPMYIHPOBKU 3a7auu K €€ aiaredpandeckoil MOJEIHC MOMOIIBI0 COCTABJICHUS YpaBHEHUS WM
CUCTEMBI YPAaBHEHUN, UHTEPIIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJIyYCHHBIN PE3ybTaT.
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HpHMeHHTB CBOMCTBA YMCIOBBIX HCPAaBCHCTB IJIA CPAaBHCHUA, OLICHKU, pemaTBHHHGﬁHBIC HCPaBCHCTBA C OI[HOﬁ HepeMeHHOﬁ H X
CHUCTCMBI, JaBaTb Fpa(i)I/II'ICCKYI-O HIITIOCTPAIIUIO MHOKCCTBA pCHIeHI/II‘/’I HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKIUU

[TornMath U UCTIONB30BATh (PYHKIIMOHAIBHBIEC TIOHSATHUS U A3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHNS ), ONIPEACISITh 3HAUCHUE
(YHKIMM 110 3HAYEHUIO apryMEHTa, OIPEEIATh CBOMCTBA (PYHKIUU 110 €€ rpaduKy.

/?TpOI/ITB rpaduKy aIeMeHTapHbIX QYHKIIUI BUA:

y=_y=x% y=x3y= N y = |x|, onuceIBaTh CBOMCTBA YHCIOBON (PYHKIIUU
X

1o e€ rpaduky.
[IpeameTHBIC PE3yIbTaTHl OCBOCHHS MPOTPaMMbl YI€OHOTO Kypca K KOHITy 00y4deHus B 9 Kjacce:

YucJia 1 BBIYUCIEHUS

CpaBHHBATH ¥ yHIOPSAOYUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Breimonuare apudmernyeckue NEUCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIC U MUCHhMEHHBIC MPUEMBI, BBITIOJHSITH
BBIUHCIICHUS C UPPALMOHAIBHBIMU YHCIIAMM.

HaxonuTh 3HaUCHUS CTENEHEN C LEJIBIMU MMOKA3aTEISIMU U KOPHEH, BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraaTh AEHCTBUTENBHBIC YMCIIA, BBITIOIHITH IPUKUIKY PE3yJIbTaTa BBIYUCICHUN, OLIEHKY YMCIOBBIX BBIPAKCHMUIA.

YpaBHeHUS U HEPABEHCTBA
PemaTe nuHeliHbIE U KBaIpaTHBIC YPABHEHUS, YPABHEHHUSI, CBOISIIINECS K HUM, IPOCTEHIIINE TPOOHO-PAIIMOHATIbHBIC YPaBHEHUSI.

PemaTtek cucTeMsl IBYX JIMHENHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHHUM, B KOTOPBIX OJIHO YPaBHEHUE
HE SIBJISIETCS IMHEUHBIM.

PemaTe TekCTOBBIE 33]1a4M AIr€OpanyeCcKUM CIIOCOOOM € TOMOIIBIO COCTABIICHUS YPABHEHUS WM CUCTEMBI IByX YPaBHEHHH C
JIBYMsI IIEPEMEHHBIMU.

[IpoBoauTh MpoCTEillINe HCCIEeNOBAaHUS YpPABHEHUM W CHUCTEM YpaBHEHUH, B TOM YHUCJE C MPUMEHEHHEM TIpaduuecKux
IpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPABHEHUH PELLIEHNUs, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pematsb nuHeliHbIe HEPAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, M300pakaTh pellleHre HEPABEHCTB HA YMCIIOBOM MPsIMOM, 3alHChIBATh
peneHye ¢ MOMOIIBI0 CUMBOJIOB.

Pemarps cucteMbl TUHEMHBIX HEPaBCHCTB, CUCTEMbI HEPABCHCTB, BKIIIOYAIOMIMCKBAAPAaTHOC HEPABCHCTBO, I/1306pa)KaTB PpEIICHUC
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CUCTCMBI HCPABCHCTB Ha YHUCIIOBOM HpHMOfI, 34l ChIBATH PCIICHUC C IIOMOIIIBIO CUMBOJIOB.
Hcnoap3oBaTh HCPABCHCTBA IIPpH PCIICHUHN PA3JIMYHBIX 3a1a4.

DyHKUMH

PacosnaBate  (pyHKIMH H3ydeHHBIX BHIOB. IlOKa3pIBaTh CXEMAaTUYECKHPACIIONIOKEHNE Ha KOOPIMHATHOM
IUIOCKOCTH TpagukoB (QyHKIUH BHIa: y = £X,
y=#x+Db, y= f’, y=ax2+bx+c, y= x3, y= %X y=|x| B 3aBucHMOCTH

X
OT 3HaYeHU K03PPUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIUN.

Crpouth M u300pakaTb CXEMaTHYECKU TIpadUKU KBaJPaTUUHBIX (PYHKIIMA,0MUCHIBATh CBOMCTBA KBAAPATHUHBIX
(GyHKUHIA 110 UX rpapuKam.

Pacno3naBaTe kBajpaThyHyro (QyHKUOUIO 10 (opmylie, TPUBOAUTh NPUMEPHIKBAAPATUYHBIX PYHKIUH U3 peabHOU
XKU3HU, PU3UKU, TEOMETPUH.

YucioBble N0CJI€10BATETbHOCTH U POTPeCcCUu

Pacmo3naBaTh apupMeTHIECKYI0 B TEOMETPUYECKYIO TPOTPECCUH TIPH PAa3HBIXCIIOCO0aX 3aIaHusl.

BBITTOTHITE BRIYUCIICHHS C UCTIOIB30BaHUEM (hOPMYJ N-TO YieHa apu(hMETHIECKONN TEOMETPUISCKON TIPOTPECCHIA, CyMMBI
MEPBBIX N YJICHOB.

M300pakaTh 4iieHbI TOCIEI0BATEIPHOCTA TOYKAaMH Ha KOOPIMHATHOH IJIOCKOCTH.

Pemate 3amauu, cBsI3aHHBIC C YHCIIOBBIMU ITOCJICIOBATEILHOCTIMHI, B TOM YHCIIE3aa9H U3 PEaTbHOM )KU3HU (C UCIIOTh30BaHUEM
KaJIbKYJISITOPa, TU(DPOBBIX TEXHOJIOTUH).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmenoBanue paznena |[KonudectBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIIBHOCTH 00yUYaIOITUXCS
(Temel) Kypca 4acoB coaepKaHue
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Yucia U BEIYUCIIEHHUS.
PanmonanbHEIE YnciIa

25

IloasTne

pauOHAIILHOI'O YHUCJIA.

Apudmernueckue
JIeHCTBUSA

C parMoHaIbHBIMU
yuciaamu. CpaBHEHHE,
yYHOPSAI0YNBAHUE
paloHaIBHBIX YHCEIL.
CrerneHn

C HaTypaJIbHBIM
IIOKAa3aTeJICM.
Peimenne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

Y3 PEAUTbHOU
IPaKTHUKH.

[Ipu3Haky 1eauMocCTH,
Pa3JIOKEHUS

Ha MHOKUTEJIH
HATypaJbHBIX YHCETI.

CucreMaTU3MPOBATH M 000ralIATH 3HAHUS

00 0OBIKHOBEHHBIX U JECATUYHBIX IPOOSX.

CpaBHUBATH M YIOPSIA0YMBATH APOOH, TPeoOPa30BhIBas
pu HEOOXOIUMOCTHU JACCITHUUHBIE TPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCTUYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIE CIIOCO0bI U IPUEMBI
BbIYUCJICHUS 3HAYCHUI APOOHBIX BHIPAKECHUI],

coJiep Kalux OOBIKHOBEHHBIE U JCCATUYHbBIC TPOOU:
3aMEHATh MPU HEOOXOAUMOCTH ACCATUUHYIO IPOOh
OOBIKHOBEHHOM 1 OOBIKHOBEHHYIO JACCATUYHOMN, TPUBOIUTH
BBIpaKEHHE K popMe, Harbosiee yA00HOM JUIsl BBIYMCIICHUM,
npeo0pa3oBbIBAThH APOOHBIC BHIPAKEHUSI HA YMHOKEHHUE U
JIeJICHUE NECITUYHBIX ApOoOeh K ICHUCTBUSIM C IIEIbIMU
YUCIIAMH.

IIpuBoaUTH YNCI0BbIE U 0YyKBEHHbIE IPUMEPbI CTENIEHU
C HATypaJIbHBIM MOKa3aTesieM, OOBIACHSIS 3HAUCHUS
OCHOBAHUS CTENEHU U MOKA3aTENsl CTEIIEHU, HAXOUTh
3Ha4eHus cTeneHel Buaa a" (a — moboe paluoHaIbHOE
YHUCJI0, N — HATYpaJbHOE YUCJIO).

40




Peasibnbie
3aBucuMocCTH. [ Ipsmas
U oOpaTHas
MIPONOPLIMOHAIBHOCTH

IMoHuMAaTh CMBICI 3aMKUCH OOJBIINUX YUCET C TOMOIIBIO
JECATUYHBIX Ipo0elt u ctenenei uncna 10, npuMeHATH UX
B pEAbHBIX CUTYaIIHSIX.

IIpumMeHsATH NpU3HAKU ACTUMOCTH, Pa3JI0KEHUS Ha
MHO>KUTEJIN HATypaIbHbBIX YUCEIL.

PemaTh 3a1a4u Ha 9aCTH, TIPOIIEHTHI, TIPOTOPIIHAH,

Ha HaxXOoXJAeHHue JIpoOu (TIPOIIEHTa) OT BEIMYUHBI U
BEJIMYMHBI MO0 €€ IpoOu (TIPOLICHTY), IpoOH (ITPOIIEHTA),
KOTOPBIN COCTABIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoauTh, pa3dupaTh, OLEHNBATH PA3TMYHBIC PEIICHNUS,
3aIlMCH PEIICHUH TEeKCTOBBIX 3ajad.

Pacno3HaBaTh M 00bSCHATD, ONTUPASACH HA ONPEACTICHHUS,
PSIMO TIPONIOPITMOHATIFHBIE U 00PATHO MPOTOPIIMOHAIBHEIE
3aBUCUMOCTH MEX]1y BEIMUMHAMH; NPUBOAUTH MPUMeEPbI
ATHX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 IPYTHX YUEOHBIX
PEIMETOB.

Pemath npakTHUKO-OpUEHTHUPOBAHHBIC 32124 HA JPOOH,
IPOLEHTHI, IPSIMYIO U OOPATHYIO MPOMOPLUOHATIBHOCTH,
IPONOPIHU

AnreOpanyeckue
BBIPKEHUS

27

byksennsie
BBIPAKCHMUSL.
[IepemenHsle.
Jlonyctumele
3HA4YECHUS
NIEPEMEHHBIX.
DopMyJIbI.

OgBaajerpb anreOpandeckoi TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSITH €€ B TIPOIIECCEe OCBOCHHS yUeOHOTO MaTepuara.
HaxoanTh 3HaueHns: OyKBEHHBIX BBIPAKCHUH MTPHU 33 TaHHBIX
3HAYCHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYyJIaMm.
BoInosHaTh TpeoOpa3oBaHusl 1I€JI0T0 BBIPAKECHUS

B MHOTOYJICH NPUBEJACHUEM MOI00HBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK. BBIMOJIHATL YMHOKEHNE OJTHOUYJICHA
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[TpeoGpazoBanme
OYKBEHHBIX
BBIPAKEHUM,
pacKpbITUE CKOOOK 1
pUBEICHUE

HO,I[O6HBIX cJiaraCMbIX.

CBolicTBa CTEICHU
C HaTypaJIbHbIM
MOKa3aTeJeM.
MHOro4JIeHBHI.
Cnoxenue,
BBIYMTAHUE,
YMHOXEHUE
MHOTOYJICHOB.
dopmyIibl
COKpAILIEHHOTO
YMHOXXCHHUS.
Paznoxenue
MHOT'OYJICHOB
Ha MHO>KHATEIN

Ha MHOT'OYJIEH 1 MHOTOWICHA HA MHOTOYJIEH, IPUMEHATH
(opMyJIbl KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.
OcyecTBIATH Pa3I0KEHUE MHOTOWICHOB HA MHOKHUTEIIH
yTEM BBIHECEHMSI 3a CKOOKH OOILEro MHOXKUTEIS,
IpUMEHEHHUs (POPMYJIBI pa3HOCTH KBAJPaToB, PopMys
COKPAIIEHHOI'O YMHOKEHHSI.

I[IpumeHnsaTH Tpe0Opa30BaHNE MHOTOWIECHOB JIJIsl pEICHUS
Pa3JIMYHBIX 33]1a4 U3 MATEMATHUKHU, CMEKHBIX IPEIMETOB,
U3 pEAIbHOU NPAKTUKH.

3HAKOMUTBHCS C MCTOPHUEH Pa3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3zoBaHuUs
YpaBHEHMUS,
PaBHOCUJIBHOCTb
YPaBHEHUM.
JIuHerHoe ypaBHEHUE

PemiaTes TMHEHHOE YpAaBHEHUE C OJHOM MIEPEMEHHOM,
NMPUMEeHs s MPABWJIA TIEPEX0Ja OT UCXOJAHOTO YPABHEHUS
K paBHOCWJILHOMY eMy Oosiee npocToro Buja. IlposepsTs,
SIBJISIETCS JI1 KOHKPETHOE YMCJIO KOPHEM YPABHEHMUSI.
HoadupaTs NpuMepskI Map YKCEI, IBISIOMINXCS PEHIEHUEM
JIMHEVMHOTO YPAaBHEHHS C JBYMSI IIEPEMEHHBIMM.
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C OHOU NIEPEMEHHOMU,
PEILICHUE JTUHEUHBIX
ypaBHeHUU. Perienune
3a/1a4 C IOMOUIBIO
YPaBHEHUM.

JIuHelHOE ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €T0
rpaduk. Cuctema IByx
JIMHENHBIX YPAaBHECHUH

CTpouthb B KOOPAUHATHOM MJIOCKOCTHU TpaduK TUHEHHOTO
yYpaBHEHUS C IBYMs IEPEMEHHBIMH; MOJb3YsICh TpapuKoM,
NPUBOAUTH MPUMEPbI PELUICHUS YPABHEHUS.

HaxoauThb pemieHue CUCTEMBbI ABYX JIMHEWHBIX YPAaBHEHUHN
C ABYMS IIEPEMEHHBIMU.

CocraBjsiTh ¥ pemiaTh YPaBHEHHE UM CUCTEMY
YPAaBHEHMM 110 YCIIOBUIO 3aJ1a4, UHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 33/1a4 MMOJTYyYECHHBIN
pe3yabTat

C IByMs
IIEPEMEHHBIMU

Koopnunatel u rpaduxu. 24 Koopaunara Toukn HN300pakaTh Ha KOOPAMHATHOM NIPSAMOMN TOYKH,

OyHKIMN Ha pAMON. UUCIIOBBIE | COOTBETCTBYIOILME 3aJaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbl; 3aIUCHIBATh UX Ha areOpanuecKkoM sI3bIKe.

Paccrostnue mexny
JIBYMSI TOUKaMU
KOOPJIMHATHOU
IIPSAMOM.
[IpssmoyronbHas
cUcTEMa KOOpAUHAT
Ha IJIOCKOCTH.
[Tpumeps! rpadukoB,
3aJIaHHBIX
dbopmynamu.

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH T10
3a/IaHHBIM KOOPAMHATAM; CTPOUTD IpaKU HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpMYyJIaMH, B TOM YHUCJIE

C MIOMOTIIBIO IU(PPOBBIX TAOOPATOPHIA.

IIpumMeHsATH, H3yYaTh MPEUMYIECTBA,
HHTEPNPETHPOBATH I'padrueckuii cnocoO npeAcTaBiIeHUsS
U aHaJIM3a Pa3HOOOPa3HOM XKU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKIIMH, OBJIA/IEBATD
(GYHKIIMOHATBHOU TEPMUHOJIOTHEH.

Pacno3naBathb JiuHEHY0 QyHKIM0O Y = KX + Db,
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UreHnue rpagukoB
pEaTbHBIX
3aBUCUMOCTEHN.
[Tonstue GpyHKIMN.
I'paduk dpynkImM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUU

ko3 durmreHToB K u b.

CtpouTth rpaduku iuHeHHON QyHKINYU, GyHKIAHA Y = | X |,
Hcnoab3oBath HUPPOBBIE PeCypPChI IS IOCTPOCHHUS
rpadukoB pyHKINN U U3y4EHUS] UX CBOICTB.

[IprBOINTH IPUMEPHI TMHEWHBIX 3aBUCUMOCTEN B PEAIIBHBIX
IIpoLeccax M sIBICHUAX

[Toctpoenue rpaduka
JTUHENHON PyHKIUU.
I'padux pyHkmm
y =|x]|
[ToBTOpEeHue 1 0600IICHHE 6 [ToBTOpEHME Bri0upaTth, NpUMEHATH OLIEHMBATH CNIOCOOBI CPABHEHUS
OCHOBHBIX ITOHATHI YHCeJl, BHIYUCIICHH, TPeo0Opa30BaHUil BHIPAXKCHUH,
U METOJ0B Kypca pelIeHUs] YPaBHEHUM.
7 xnacca, 0000IIeHne OcyniecTBJISTH CAMOKOHTPOJIb BBITIOJIHAEMBIX ICHCTBUN 1
3HAHUUI CaMONPOBEPKY Pe3yJibTaTa BHIYUCICHH, TPeoOpa30BaHUI,
IIOCTPOCHUH.
PemiaTe 3a7a4m U3 peajsbHON )XKU3HU, IPUMEHATH
MaTeMaTH4yecKHue 3HAHUSA JJIs PEIICHUs 3a1a4 U3 JPYTux
PEAMETOB.
Pemath TeKCTOBBIE 32/12a44, C)ABHUBATDH, BLIOMPATH
CIoCcoObI PEIICHUA 3a]]a4n
OBUIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KJIACC

KBaapatHbie KopHU

n3 yucna. [lonsitue
00 uppaIrmoHaIbHOM
yucie. JlecaTudHbIe
PUOIVKEHUS
UPPALMOHATIEHBIX
qucel.
JleficTBUTEIbHBIC
yucna. CpaBHeHHE
JICICTBUTEIBHBIX
qyuces.

YpaBHeHuE BUIa

X = a.

CBolicTBa
apupMeTHIECKUX

KBaJIPAaTHBIX KOPHEW.

[TpeobpazoBanue
YHCIIOBBIX
BBIPAKCHU,
COJIEpIKaIIUX
KBaJIpaTHbIE KOPHU

HanmenoBanue paznena  |[KonudecTBo OcHoBHOE OCHOBHBIE BU/IBI ICATEIIBHOCTH 00YYaIOIIUXCS
(Temel) Kypca 4acoB COJICpIKAHUE
Yucna u BBIYKCICHHUS. 15 KBagpaTHbIil KOpEHb @®opMyTHPOBATH ONPeAe/ieHre KBaIpaTHOTO KOPHS

U3 4yKciia, apu(pMETUIECKOro KBaAPaTHOIO KOPHSL.
IIpuMeHATH onepanyio U3BJICYECHUA KBAIPATHOTO KOPHS
U3 YKCIIa, MCTI0JIB3Y S IPH HEOOXOIUMOCTH KAJBKYJIATOP.
OueHnBaTh KBaPATHBIC KOPHU LIEJIBIMU YHCIIAMH U
JECATUYHBIMU IPOOSIMH.

CpaBHUBATB M YHOPAA0YMBATH PALIMOHAIBHBIE U
VppalMOHAIBHBIE YNCIIA, 3alIMCAHHBIE C IOMOLIBIO
KBaJIPaTHBIX KOPHEM.

HceaenoBaTh ypaBHeHHE X° = &, HAXOIUTb TOUHbIC U
npuOImkEéHHBIE KOpHH mpu a > 0.

HcciienoBath CBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJISATOPA
(kommbrOTEPA).

Jloka3bIBATH CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIJIs IPeoOpa30oBaHuUs BEIPAKCHUM.
BoInoJHATH Ipeodpa3oBaHMsl BEIPAKEHUH, COAEPIKAILIAX
KBaJpaTHbIE KOPHU. BeIpaxxaTh repeMeHHbIE

U3 TEOMETPUIECKUX U HU3UIECKUX (HOPMYII.

BoerunciasaTh 3Ha4eHUS BBIPAKCHUM, COAEPKALLUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YS PU HEOOXOIUMOCTH
KAJIBKYJIATOD.
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Hcnoab3oBaTh B X0A€ pEeLICHUS 3a/1a4 3JIEMEHTAPHBIE
IIPE/ICTABIICHHUS], CBA3aHHBIE C MPUOIMKEHHBIMU 3HAYEHUSIMU
BEJIMYUH.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS MATEMATUKH

Uucna v BBIYKCIICHUS. CreneHs ¢ 1eNbIM DopMyJIHPOBATH ONIPEAEJIeHUE CTEIIEHN C LIEJIBIM
CreneHs ¢ UEIbIM IIOKA3aTEeIIEM. II0KA3aTeJIEM.
IoKa3aresieM CranpmapTHas 3anuch IIpeacTaBiasiTh 3anUCh OOJIBIINX U MAJIBIX YUCEI
quca. B CTaHJapTHOM Buje. CpaBHUBATH YKCJIA U BEJINYUHBI,
Pa3mepsl 00bEKTOB 3alMCaHHBIE C UCIIOJIb30BaHueM creneHu 10.
OKPYXKaroLIero Mupa HUcnosb30BaTh 3aNMCh YUCEI B CTAHAAPTHOM BHUJIE
(OT 2IEMEHTapHBIX JIJIS1 BBIpAQXKEHUS Pa3MEPOB OOBEKTOB, JJIUTEILHOCTH
qacTrI IIPOLECCOB B OKPY>KAKOIIEM MHUPE.
J10 KOCMHUYECKUX DopMyJIHPOBATH, 3alIUCHIBATH B CHMBOJINYeCKOU opme
00BEKTOB), Y WJTIOCTPUPOBATH NPUMEPAMHU CBOMCTBA CTETICHU
JUTUTETBHOCTD C LEJIBIM ITOKAa3aTeJIEM.
IIPOLIECCOB IIpumeHsATH CBOMCTBA CTENEHU /JIs1 TpeoOpa30BaHUs
B OKPY>KalOIIEM MUPE. | BBIPAXKEHMM, COEPIKALINX CTEIIEHU C LIEJIBIM ITOKA3aATEIEM.
CBolicTBa CTCIICHU BbInoJIHATH JelCTBHUS C YMCIIaMU, 3alIMCaHHBIMU
C LIEJIBIM ITOKA3aTENEM | B CTAHIAPTHOM BUJIE (YMHOXEHUE, I€ICHUE, BO3BEICHHE
B CTCIICHB)
AnreOpanyeckue KBangpartubii Pacno3HaBaThb KBaIpaTHBIN TPEXUIEH, YCTAHABIINBATD
BbIpaxxeHus1. KBagpaTHblit TPEXUIICH. BO3MOYKHOCTB €r0 Pa3j0KEHUs] HA MHOKUTEU.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKMTEJH KBAJPATHBIN TPEXUIICH
KBaJIpaTHOTO C HEOTPHULIATEIbHBIM TUCKPUMHUHAHTOM
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TpEXUIIEHA
HA MHOXXUTEIN

AnreOpanyeckue
BBIPAKCHUSI.
Anrebpanyeckas 1po0b

15

Anrebpanueckas
npo6b. [lomycTimbie
3HAYEHUS
MIEPEMEHHBIX,
BXOJISIIINX

B ajredpanyeckue
BBIPAKCHUS.
OCHOBHOE CBOMCTBO
anredpanveckoit
npo6u. CokpailieHue
Tpo0ei.

Cnoxenue,
BBIYUTAHHE,
YMHOKEHHUE U ICJICHNE
anre0panvdecKux
Tpo0ei.
[IpeoGpazoBanue
BBIPAKCHUI,
COJIepIKaIIUX
anredpanvyeckue
Ipodu

3anuceiBaTh asireOpanveckue Belpaxkenus. Haxonurb
001acTh ONpeIeIeHNs PAallMOHAILHOTO BBIPAKEHUSL.
BbINOJIHATH YKCIIOBBIE MOJCTAHOBKH U BBIYMCJIATH
3HaYeHHe APoOU, B TOM YHCIIE C IIOMOILBIO KaJIbKyJIATOPA.
D®opMyIHPOBATHh OCHOBHOE CBOICTBO aJlreOpanyeckoin
JIpoOU U MPUMEHSITh €ro AJiA peoOpa3oBaHusl TIpOOeH.
BbINOJHATH 1eiCTBHA C aNredpanyecKuMu ApoOsMHU.
[IpumensTh npeoOpa30BaHUsl BRIPAKEHUMN I PELICHUS
3a/1a4y. Beipa:kaTth nepeMeHHble u3 Gopmy (GU3MUECKUX,
reOMETPUYECKUX, OIMCHIBAIOIINX OBITOBBIE CUTYALIUH)
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YpaBHEHN U HEPABEHCTBA.
KBazpaTtHbie ypaBHEHNUS

15

KBagparnoe
ypaBHeHue. Heronnoe
KBaJIpaTHOE
ypaBHenue. dopmyna
KOPHEHN KBaJIPaTHOIO
ypaBHeHus. Teopema
Buera.

Pacno3naBaTh KBaJpaTHbIE ypaBHEHMUSL.
3anuceiBaTh (POPMYJTy KOPHEN KBAJAPATHOTO YPAaBHEHMUS;

pemiaTb KBaApPpaTHbIC YPABHCHUA — ITOJIHBIC 1 HCTIOJIHBIC.

IIpoBoauTh NMpocTeHIINE UCCIACAOBAHUA KBAIPATHBIX
YPaBHEHHUM.

Pemiats ypaBHeHMs1, CBOISIIIIMECS K KBAIPATHBIM,

C IOMOIIIBIO MPE0OPa30BAHUIN U 3aMEHOU MEPEMEHHOM.

Petienue ypaBHeHuUi, Habarwoaath 1 aHATU3MPOBATH CBSI3b MEXKIY KOPHIMU U
CBOJSIIINXCS K03 duliieHTaMu KBaJpaTHOTO YPaBHEHMUS.
K KBaJIPATHBIM. ®opmyaupoBaTth Teopemy Buera, a Taxke 00paTHyIoO -
[Ipocreitmme npoOHO- | TEOpEMy, IPUMEHSTH 3TH TEOPEMBI ISl PELICHUS
paluroHaIbHbIC 3a/1a4.
ypaBHEHUS. PemiaTh TeKCTOBBIE 3a1aUM AITEOPANIECKUM CIIOCOOOM:
Pemenne TekCTOBBIX MEePEXO/IUTH OT CJIOBECHOUM (POPMYITUPOBKH YCIOBUS 3a/1aun
3a/1a4 C MOMOUIBIO K are0pandecKoil MoJIeTu MyTEM COCTaBIICHUS YPAaBHEHUS,
KBaJPaTHBIX pelaTh COCTABIIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
YpaBHEHUI pEe3yJIbTAT.
3HAKOMUTBCH C HCTOPHUEH Pa3BUTHS alIreOpbl
YpaBHEHUS 1 HEPABEHCTRA. 13 JIuneliHoe ypaBHEHUE Pacno3naBarth TuHEHHbIC YPABHEHUS C ABYMS
CucrtemMbl ypaBHEHUN C AByMs MEPEMEHHBIMHU.

NIEPEMEHHBIMH, €TO
rpaduk, TpruMepbl
pelLIeHUs] YPaBHEHUN
B LIEJIBIX YMCJIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHU

CrpouTsb rpaduku JIMHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HCII0JIb3YyH HU(PPOBLIE pecypcehl.

Pazanyarh napajuienpHble U IEPECEKAIOIIUECS IPSIMbIE
10 UX YPaBHEHUSM.

Pemate cucTeMsl ABYX TUHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU IOJICTAHOBKOW U CIIOKEHUEM.
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C AByMs
NIEPEMEHHBIMU.
[Ipumeps! pemenus
CUCTEM HEJTMHEWHBIX
YPaBHEHUH C IBYyMS
MIEPEMEHHBIMU.
['paduueckas
WHTEpIpeTarus
YPaBHEHHUS C IByMsI
MepEMEHHBIMU U
CHCTEM JIMHEMHBIX
YPaBHEHHUI C IBYMSI
MIEPEMEHHBIMMU.
Pemenne TekCTOBBIX
3a71a4 C ITIOMOILBIO
CUCTEM YpaBHECHUI

Pemarb nmpocrenmme CUCTEMbI, B KOTOPBIX OJTHO

U3 YPABHEHUU HE SABJISIETCS JIMHEUHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHMS C IBYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUH
C ABYMS [IEPEMEHHBIMHU.

PemaTh TeKCTOBBIE 321241 AITeOPAMUECKUM CIIOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
Hepasencrtpa

12

Hucnosbie
HEPABEHCTBA U UX
CBOWCTBA.
HepasencTso ¢ ogHOM
IIEPEMEHHOM.
JIuneninbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOU U UX
petienue. CucTemsl
JIMHENHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPJAWHATHOW NIPSIMOM, T0KA3bIBATH
anreOpanvecKu.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 33/1a4.
Pemiathb nmuHeEliHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300pakaTh pelieHne HEPaBEHCTBA Ha YUCIIOBOU MPSMOM.
Pemath cucteMbl TMHEHHBIX HEPABEHCTB, N300paXKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU NPSIMOU
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C OZHOM ITIEPEMEHHOU
U UX pELIECHUE.

N3obpaxkenue
pELIEHUs] TIMHEHHOTO
HEPaBEHCTBA U UX
CHUCTEM Ha YUCIIOBOI
PSIMOM
OyHKINUH. [TonsiTue pyHKUMU. Hcnoan3oBath (QyHKIHOHATIBHYIO TEPMUHOJIOTHIO U
OCHOBHBIE TOHSTHS OOnacTb onpenesieHUus] | CHMBOJIHKY.
Y MHOKECTBO BorunciaaTs 3HaueHus: QyHKINMA, 3aJaHHBIX PopMyIaMu
3HAYCHUN (PYHKIUH. (mpu HEOOXOAMMOCTHU UCIIOIB30BATH KAJIBKYJISTOD);
CniocoObl 3a1aHus COCTABJSATH TA0JIUIbI 3HAYEHUH (YHKIIUU.
byHKIMMA. CrponTh 110 TOYKAM rpapukm QyHKIHN.
I'paduk GpyHKIIN. OnuchiBaTH CBOMCTBA (YHKIIMU HA OCHOBE €€
CgoiicTBa QpyHKIIUH, rpauyecKoro npeacTaBICHUsI.
uX 0TOOpaxeHue Hcnonb30BaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
Ha rpaduke CUMBOJINKY.
HUccaenoBath nmpuMepsl rpadvKoB, OTPaXKAIOIIUX PeaTbHbIe
npoiiecchl U siBneHus. [IpuBOAUTH NpUMePBI MPOLECCOB U
SIBJICHUH C 3aJIJaHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMILIOTEPHBIE TPOTPAMMBI
JUTS TIOCTPOSHUS TpapuKOB PYHKITUN ¥ U3YUEHUS X CBOMCTB
DyHKINH. UreHne 1 noCTpOEHUE Haxoauts ¢ momombio rpagpuka GyHKIIMYA 3HAUCHUE OTHOM

UrcnoBbie PyHKINH

rpaguKoB QyHKIIHIA.
[Tpumeps! rpaduxos

Y3 paCCMAaTPUBAEMBIX BEJIMYHH IO 3HAYECHUIO APYTOH.
B HecmokHbBIX cilyyasix BbIpaxkaTh PopMys10i 3aBUCUMOCTH
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ynxumi,
OTpaKaroIIuX
peabHbIC IPOLIECCHI.
OyHKINH,
OMUCHIBAIOIINE
MPSIMYIO U OOpaTHYIO
PONOPIMOHAIIBHBIE
3aBUCUMOCTH, HX
rpaduku.

I'paduk pyHkium

y =X

OyHKIMHU

y = XZ, y = X3’
y=vxy=|x|;
rpaguyecKoe pelieHue
YpPaBHEHUM U CUCTEM
YpaBHECHUI

MEX1y BEJIMYNHAMMU.
OnuceIBaTh XapakTep U3MEHEHUS OJHON BEJINYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS APYTOil.

Pacno3naBathb Bubl n3ydaeMbix ¢yHkiui. [lloka3siBaTh
CXeMATHYECKH MMOJI0)KEHUE HA KOOPAUHATHOMN TIIOCKOCTH
rpadukoB GpyHKImi Buga: y = X2,y =X,y =Vx, § = |x].
HUcnonb3oBath GyHKIUOHAJIBHO-TPaduUYeckue
NPeACTABJICHUS IS PELICHUS U UCCIICI0BAHUS YPAaBHEHUN U
CHUCTEM YpPaBHEHUU.

Ipumensats ungposbie pecypchl 11l HOCTPOCHUS
rpa@ukoB QyHKIHIA

[ToBTOpEeHue n 0600IICHNE

[ToBTOpEHME
OCHOBHBIX MOHSTHUM U
METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIIEHNE
3HAHUH

Bri0upaTh, NPUMEHATH, OLIEHMBATH CIIOCO0ObI CPABHEHUS
YKCell, BRIYUCICHUH, TPeoOpa3oBaHUi BhIPAKEHUH, PEILICHUS
YPaBHECHHUH.

OcyumecTBJIATH CAMOKOHTPOJIb BBIIOJHSAEMBIX ICMCTBUM U
CaMOTIPOBEPKY pe3yJibTaTa BEIYMCICHHUM, TPEoOpa30BaHuUI,
IIOCTPOCHUH.

Pemiats 3a1a4um U3 peajibHOM KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS [T pELIEHU 3a/1a4 U3 IPYTuX
MIPEIMETOB.

PemaTh TeKcTOBBIE 3212491, CPDAaBHUBATh, BLIOUPATH
cIoco0bI pelIeHus 3aJa4un

OBILEE KOJIMYECTBO
YACOB 10 ITPOI PAMME
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9 KJIACC

JEeCATUYHbBIC TPOOH.
BzanmHO ogHO3HAYHOE
COOTBETCTBHUE MEKY
MHO>KECTBOM
JIECTBUTEIBLHBIX
YHUCEI XU MHOKECTBOM
TOYEK KOOPAUHATHOMN
IPSIMOM.

CpaBHeHue
JICHCTBUTEIBHBIX YHCETI,
apudMeTUIeCKHe

HanmenoBanue paznena  |[KommuecTtso OcHoBHOE OCHOBHBIE BUJIBI IEATEIHHOCTH 00YyJaIOLINXCs
(TemnI) Kypca 4acoB coJiepKaHue

Uucna v BEIYUCIICHUS. 9 PammonaneHeie uncna, | Pa3zBuBaTh nmpeacTaB/ieHHMs O YHCIAX: OT MHOXKECTBA

JlelicTBUTENBHBIE YHCIIa VppanoHaIbHbIC HaTypaJbHBIX YHCEJ 10 MHOKECTBA ICCTBUTEIIBHBIX YNCEIL.
YHCIIa, KOHEYHBIE U O3HAKOMUTBCH C BO3MOXHOCTBIO MPEICTABICHUS
OeCKOHEYHBIE JIEUCTBUTEIHLHOIO YHCIIa KaK OECKOHEUHOU JIECATUYHON
JECATUYHBIC IPOOH. JpoOH, IPUMEHSITh JIECSITUYHbIE TPUOTMKECHUS
MHoxkecTBO palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
JEACTBUTEIBHBIX N300paxkaTh NeHCTBUTENBHBIE YMCIIA TOUKAMH
YHCEll, KOOPJUHATHOM MPAMOI.
JICACTBUTEIIbHBIC 3anuceiBaTh, CPABHUBATH U YIIOPAI0YHUBAThH
YHCIIa KaKk JECTBUTEIbHBIE YUCIIA.
OECKOHEUYHBIE BbINOJIHATH, COUETast YCTHBIE U MMCbMEHHBIE PUEMBI,

apudmMeTuvecKue 1eiCTBUSA C PAlMOHAIBHBIMU YUCIIAMU;
HAXOJUTh 3HAYCHUS CTENICHEN C LUEIBIMU MOKA3aTEIISIMU U
KOpPHEN; BBIYMCJIATH 3HAUECHUS YUCIIOBBIX BbIPAXKECHUM.
I[HosnyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICUCTBUTEIBHBIX YHCEII B MPAKTUYECKOU AEATEIIbHOCTH
YyeJioBeKa.

AHAJIU3MPOBATH U [1€J1aTh BBIBO/JbI O TOUHOCTH
MPUOIMKEHUS IEUCTBUTEIILHOTO YK CIIa IPU PEIICHUN
3a/1a4.

OKpyrJasTh JEHCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKHAKY PE3YJIbTATA BBIYUCICHUN, OLIEHKY 3HAYCHUN
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JICUCTBUS

C ICICTBUTEIbHBIMU
YHCIIaMHU.
[TpubmxéHHOE
3HAYCHUE BEIMYUHEI,
TOYHOCTD
PUOIKEHUS.
Okpyrienue yucesn.
[Ipukuaka u orieHKa

YHCIJIOBBIX BBIPAKEHUH.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS MATEMATUKH

pe3yJIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHeHue. | OcBamBaTh, 3alIOMMHATH U NIPUMEHSATH rpauuecKue
YpaBHEHUS C OTHOM Pemenue ypaBHeHuit, METO/bI [IPU PELIEHUH YPAaBHEHUMN, HEPABEHCTB U UX
IIEPEMEHHOU CBOAIIMXCA CUCTEM.
K JIMHEHHBIM. Pacno3naBars 11e/1b1e U IPOOHBIC YPaBHCHHUS.
KBagparnoe Pemiatsh JinHelHbIC U KBA/IPATHbIC YPABHEHMS,
ypaBHeHue. Pemienue YpaBHEHUS, CBOAILIMECA K HUM, POCTEMIINE JPOOHO-
YpaBHECHUH, palMOHAJIbHBIE YPABHEHHS.
CBOAIIMXCA IIpennaratb BO3MOXHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3a/1a4n
bukBanpartHbie pa3HbIMHU CIIOCOOAMHU.
YPaBHEHUSL. 3HAKOMUTHCS ¢ HCTOPHEH pa3BUTH MAaTEMATUKHU
[Ipumeps! perenus

YPaBHEHUU TPETbEU
Y 4YETBEPTOU CTEIIEHEN
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pasoKeHUEM
Ha MHO>KHTEIIH.
Pewenune npo6Ho-
palroHaIbHBIX
YPaBHEHHUM.

Pemenue TEKCTOBBIX
3a/1a4 alnreOpanyecKum
METOJIOM

YpaBHEHU 1 HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHeHHE ¢ IBYMS
MIEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPABHEHUN
C IBYMsI
IIEPEMEHHBIMU U €€
pemenue. Permenue
CHUCTEM JBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JIUHEWHOE,
a Ipyroe — BTOpou
CTEIECHHU.
I'paduueckas
WHTEpIIpETaLMs
CUCTEMBI YPAaBHEHU I

C IByMsI IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHUE HE
ABJISETCS JINHEWHBIM.

Hcnoan3oBaTrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHUS U1l pELICHUS U MCCJIeJ0BAHUS YPABHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(bopMyJIUPOBKHU YCIOBUS 33/1a4H K aJire0OpandecKon Moiesu
IIyTEM COCTABJICHUS CUCTEMBI YPABHEHMI; peliaTh
COCTABJICHHYIO CUCTEMY YPAaBHEHMI; HHTEPIPETUPOBATH
pe3yJbTar.

3HAKOMUTBCS ¢ MCTOPHUEH Pa3BUTHS MAaTEMATUKH
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3aJ1a4 aJIreOpandecKum
crrocooom

YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATh, HHTEPNPETHPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIB30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosHsATh peoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATh
JIuneiinbie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh TMHENHBIE U KBaAPATHBIE HEPABEHCTBA.
C OZHOM ITIEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl TMHERHBIX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIAATh
HEPABEHCTB C OJJHON ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX M300paxaTh pelicHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. HAa YHUCJIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemiarh kBaipaTHbIC HEPABEHCTBA, UCITONIB3YS
penieHue. rpaduueckue npeCTaBICHuUs.
I'paduueckas OcBauBaTh M IPUMEHATH HEPABEHCTBA IIPU PEILICHUU
UHTEPIPETALHS pa3IUYHBIX 337a4, B TOM YHCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIMHU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

bynkus, e€ rpaduk u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIITHHBI
napadoJibl, OCh

WJIIOCTPUPOBATH CXeMATHYECKH, 00BSICHATH
PacIoIoKEHUE Ha KOOPIMHATHOW IIOCKOCTH rpaduKoB
dyukimii Buma: y = kx,y = kx+ b,y = ",y = X4

X
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CUMMETPUH 1apadoIbl.

I'paduku pyHKIMA:
y =kx
y=kx + Db,
K
y=_
X
y=xy
— B3y
=xy=
Vxy =
|x]

y =x%,y =+/x, y = | x| B 3aBHCHMOCTH OT 3HAYCHHiT
K02((PHUITMEHTOB; ONMUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaIpaTUIHYIO (YHKIIHIO 110 (hOpMyTIE.
IIpuBoauTh NpUMeEpPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peagbHOU KU3HH, PU3UKHU, TEOMETPHH.

BoisiBisiTH 1 0000111aTh 0COOCHHOCTH TpaduKa
KBaIpaTUYHOU QPYHKIUU Y = ax + bx + c.

CTponth M n300paxkaTh cXeMaTHYeCKHU rpaduKu
KBaJpaTUYHBIX PYHKIIMM, 3aJaHHBIX POpMyJIaMU BUJ1a
y=axi,y=ax’*+q,y=a(x+p)’y=ax’+bx+c.
AHAJIM3MPOBATH M MPUMEHATH CBOMCTBA HM3yUYCHHBIX
GyHKIUN U1 UX IOCTPOEHUS, B TOM YUCJIE C IOMOIIBIO

U (POBBIX PECYPCOB

YucioBbie
OCJIEIOBATEILHOCTH

15

ITonsaTue uncaoBom
ITOCJIEAOBATCILHOCTH.
3aganue
IIOCJIEAOBATEIIEHOCTH
PEKYPPEHTHOU
bopmynoi u

dbopmyIioi N-To YiieHa.

Apudmernueckas u
reoMeTprYecKast
IPOrPECCUM.
®opMyIisl N-TO YjIeHa
apuMeTHYECKON U
FEOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS],
CTPOMTH peYeBble BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C IOHATHEM
MOCJIE0BATEIBHOCTH.

AHanu3upoBaTh GopMyIry N-ro yjaeHa
MOCJIEIOBATEIBLHOCTH WIIM PEKYPPEHTHYIO (OPMYITY

¥ BBIYHMCJATH YIEHBI I0CIEA0BATEILHOCTEH, 3a1aHHbIX
3TUMU (HopMysIamu.

YcranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU
MOCJIEIOBATEIBLHOCTH, €CIIU BBITTMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMeTHYECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.
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MIPOTPECCHI, CyMMBI
MEPBBIX N YJICHOB.
N3o0paxenue 4ieHoB
apuMETHIECKON U
FEOMETPUUYECKOU
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInHEeNHbBIN 1
SKCIOHCHITUATbHBIN
pOCT.

CJ10KHBIE MPOLECHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMeTHYECKON U TEOMETPUIECKOMN MPOTPECCHIL, CYMMBI
MIEPBBIX N YJIEHOB.

MN300pakaTh YWieHbI IOCIEI0BATENBHOCTH TOUKAMH

Ha KOOPJIMHATHOW IJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJEHUI

U3 peajbHOM KU3HU, WIITIOCTPUPYIOIINE U3MEHEHNE

B apu(hMETHYECKON IPOrPECCUH, B TEOMETPUUYECKOI
IIPOTPECCHUH; N300pa’KaTh COOTBETCTBYIOLUE 3aBUCUMOCTH
rpaduyecku.

PemaTh 3agaum, CBS3aHHbBIE C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja491 U3 PEAIbHON
YKU3HU C UCIOJIb30BaHUEM LU(PPOBBIX TEXHOJOTUMN
(2JIEKTPOHHBIX TaOJIHII, TPaPUIECKOTO KATBKYJISITOPA U T.11.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peaibHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJIATOPA).

3HAKOMUTHCS ¢ MCTOPHUEH Pa3BUTHS MAaTEMATUKH

[ToBTOpEeHME, 00600IICHHE,
cUCTEMAaTH3alig 3HAHUM

18

Yucaau
BbIUMCJICHUS (3aIUCh,
CpaBHEHUE, JIEUCTBUSA
C JICICTBUTEIbHBIMU
YUCJIaMU, YUCIOBas
npsiMasi; IPOLICHTHI,
OTHOILIEHUS,
IPOMNOPLIUY;

OnepupoBaTh NOHSITHUSIMHI: MHOKECTBO, TOJIMHOXECTBO,
oTiepalfy HaJl MHO)KECTBAMH;, HCIOJIL30BATh rpadrueckoe
Ipe/ICTaBICHUE MHOKECTB ISl OMMCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUHN 3314 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3MpoBaTh TEPMHHOJIOTHIO U OCHOBHbIE
AeilicTBHS, CB3aHHbIE C YUCJIAMU: HATYPaJIbHOE YUCIIO,
IPOCTOE U COCTAaBHOE YHCJIA, AETUMOCTh HaTypaJIbHBIX
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OKpYTJICHHE,
NpUOTMKEHHE,
OLICHKA; pEILLICHUE
TEKCTOBBIX 3aJa4

qyucen, MPU3HAKU JEIMMOCTH, 11€JI0€ YUCIIO, MOTYJIb YUCIA,
OOBIKHOBEHHASI M JIECATUYHAS APOOH, CTAHIAPTHBINA BH/]T
yucia, apuhMeTHYeCKU KBaIpaTHbIA KOPEHb.
BoinoiHATH AeliCTBUSA, CDABHMBATH M YIHOPSIA0YHUBATH

apupMeTUIECKUM YuCIia, MPeACTaBIATh YUCa HA KOOPUHATHOU MPSMOH,
CrocoooM) OKPYTJISITh YHCIIA; BHIMIOJHATH NPUKU/KY U OLIEHKY
pe3ynbTaTa BRIYMCICHUM.
PemiaTh TeKCTOBBIE 3212491 apUPMETHIECKUM CIIOCOOOM.
PemiaTh npakTHYeCKHe 3a1a4H, COJICPKAIIHEC TTPOIICHTHI,
JI0JI, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpPEMS — PACCTOSHUE, IIeHA — KOJIMYECTBO — CTOUMOCTD,
00BEM paboThl — BpeMs — MPOU3BOAUTEIILHOCTD TPY/A.
Pa30upath peanbHbie )KU3HEHHBIC CUTYAITUH,
(opmMyIMpPOBaTh X Ha S3BIKE MATEMATHKH,
HAXOJUTh PEIICHUE, TPUMEHSII MaTEMAaTUIECKU anmnapar,
HHTEPNPETHUPOBATH PE3YIIbTAT
AJiredOpanyeckue OnepupoBaTb NOHATUAMMU: CTEIICHD C 1IEJIBIM
BbIPaKeHUs nokasaresieM, apuMeTUIeCKHil KBapaTHBIN KOPEHb,
(mpeobpazoBaHue MHOT'O4JIEH, ajaredpanyeckast 1po0b, TOKACCTBO.
anreOpandecKux BbInoiHSATH OCHOBHBIE [1€iiCTBUS: BHITIOTHITH PACUETHI
BBIPAXKCHMUIA, o ¢hopmysiam, MpeoOpa3oBHIBATH IIEJbIE, TPOOHO-
JIOTTYCTUMBIC paIMoHaIbHBIC BEIPAKECHUS U BRIPAKCHUS C KOPHSIMH,
3HAYCHU) peaTn30BBIBAThH PA3IOKEHHE MHOTOWICHA HA MHOYKHUTEITH,

B TOM YHCJI€ C UCTIOIB30BaHUEM (OPMYIT PA3HOCTH
KBaJIPAaTOB M KBaJpaTa CyYMMbI U Pa3HOCTH; HAXOJIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX ISl APOOHO-
palMOHAJIbHBIX BBIPAKEHUI, KOPHEH.

MoaeaupoBaTthb ¢ TOMOIIbI0 (OPMYII peaabHbIe MPOLIECCHI
U SIBJICHUSA

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA N3YYEHHBIX
ynxumi;
rpaguueckoe pereHmue
YPaBHEHUM U UX
CUCTEM)

OnepupoBarb NOHATUAMHU: QYHKIIMS, Tpa@UK PYHKIUH,
HYJIU QYHKIIUH, TPOMEXKYTKHU 3HAKOIIOCTOSTHCTRBA,
MIPOMEKYTKH BO3pacTaHusl, yObIBaHUS, HAUOOJIbILIEE U
HauMeEHbIIIee 3HAYCHHS (PYHKIIUH.

AHAJIN3UPOBATH, CPABHUBATH, 00CYK/1aTh CBOICTBA
GyHKIUNA, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSMH: NIPSAMasi IPONOPLHHUOHATILHOCTD,
oOpaTHasi MPOMOPIHMOHATBHOCTS, JIMHEWHAs (DYHKIINS,
KBaJpaTuyHas QyHKIus, napadosa, runepooa.
HUcnoab3oBaTh rpaguKM 111 ONIPEACTICHUS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pELIEeHUs 3a71a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U PEAIbHON KU3HU; MOAeJIHUPOBATH

C MOMOIIIBIO TPahMKOB PeAIbHBIE MPOIECCHI U SIBJICHHUSI.
Beipaxkars popMy1amMu 3aBUCHMOCTH MEXK]1y BEJIMUMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KIIACCAX

COJEPKXAHUE OBYYEHUAT7 KJIACC

HayvanbHble noHsaTHs reomeTpun. Touka, psimasi, OTpPE30K, JIyd. YToi1. Buasl yrios.
BeprtukanbHble U cMeKHBIE yTiIbl. buccekTpuca yrna. JJomanas, MHOroyroyibHUK. [lapamienbHOCT U NEPIEHAUKYIISAPHOCTD IIPSMBIX.
Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUU. [IpuMepbl CHMMETPUH B OKPYKAIOILIEM MHUPE.
OCHOBHBIE MOCTPOEHHUS C TOMOILBIO LIUPKYJIS U TMHENKU. TpeyronsHuk. BeicoTa, Mennana, OMcceKkTpuca, iX CBOMCTBA.
PaBHOOEpEHHBIN U PABHOCTOPOHHHM TPEYroibHUKHA. HepaBeHCTBO TpeyrojbHUKA.
CBoiicTBa ¥ IPU3HAKU PABHOOEAPEHHOTO TPEeYrojabHUKa. [Ipru3HaKy paBeHCTBA TPEYTOJIbHUKOB.
CBONCTBAa U NPHU3HAKK MAPAJUIENBHBIX NpsMbIX. CymMMa YIJIOB TPEYTOJIbHUKA.
Bremnue yriel TpeyroyibHUKA.
[IpssmoyrosibHbINM TpeyronbHUK. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOTOTPEYTOJIbHUKA, TPOBEAEHHON K rurnorenyse. [Ipusnaku
PaBEHCTBA NMPAMOYTOJIBHBIX TPEYTOIBHUKOB. [ [psIMOYTOIBHBIN TPEYTrONbHUK C yriioMm B 30°.
HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOU, TeopeMa o O0JIbIIeM yriie U O0JbIIen
CTOPOHE TPEyroJibHUKA. [IeprieHIuKyIIIpy HAKIIOHHAS.
I'eomeTpuueckoe mecto Touek. buccekrTpuca yria u CepeIuHHbIN ITEPIICHIUKYIIAP K OTPE3KY KaK FTEOMETPUYECKUE MECTA TOYEK.
OKpy»XHOCTb U KpYyT, XOp/ia U TMaMeTp, NX CBOMCTBA. B3auMHOe pacnonoxeHue OKpyKHOCTH U nipsiMoid. KacarenbHas u cexymas
K OKpy>KHOCTU. OKpY>KHOCTb, BIINCAaHHAs B YroJl. BrincaHHast 1 onucaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Uetsipéxyronbuuku. [lapamienorpamm, ero npu3Haku U cBOMCTBa. YacTHbIECTyYau MapajijieIorpaMMOB (IPSIMOYTOJIbHUK,
poMO, KBaJpar), UX MpU3HAKKU U cBOMCTBA. Tpanerus, paBHOOOKast Tpanelus, € CBoWCTBa U Mpu3HaKu. [IpsMoyronbHas Tpanerus.
Meron ynBoenust Meauansl. LienTpanbaas cummerpus. Teopema @aneca u TeopemMao NpornopUHOHAIBHBIX OTPE3Kax.
Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.
[Tonobue TpeyroiabHUKOB, K03 duunent nogodus. [lpusHaku nogodus TpeyronbHUKoB. [IpuMenenne mogoous npu pereHuu
IIPAKTUYECKUX 3a/1a4.
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CaoiicTBa 1iomaaei reomerpudyeckux puryp. opmynsl 1ist IIOMAAUTPEYTOIbHUKA, TapaJlIeiorpaMma, poMOa U Tpaneuu.
OTHo1ieHue wio@aae nogo0HbIX GUryp.
Brruucnenue mionianei TpeyroJIbHUKOB 1 MHOTOYTOJIBHIUKOB Ha KJIETYaTON Oymare.

Teopema [Tudaropa. [Ipumenenne reopems [ludaropa npu pereHnn npakTHIECKUX 3a71a4.

CrHyC, KOCHHYC, TQHI'€HC OCTpPOrO yIja IpPSIMOYTOJIBHOIO TpeyroJbHHKa. OCHOBHOE TPUTOHOMETPUYECKOE  TOMKIECTBO.
Tpuronometpuyeckue ¢yHkuun yrioss 30°, 45° u 60°.

BrnimcanHbIe M LIEHTPAIBHBIE YTJIbI, YTOJ MEXAY KacaTeJbHOW M XOpAOH. YTIIBI MEXKIY XOPJAMH M CEKylIMMU. BrimcaHHble H
OIMCaHHBIE YETHIPEXYTOIbHUKN. B3auMHoepacnonoxkeHue 1Byx okpykHocTel. Kacanue okpyxnocteil. O0mmue kacarenbHble K ABYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tairerc yriaos ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYJIbI IPUBEICHUSL.

Pewenne tpeyrosbHUKOB. Teopema KOCHHYCOB M TEOPEMA CUHYCOB. PellleHne MpakTH4eCKuX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI
KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogoous. [Togodre COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema 0 IpoU3BENEHUN OTPE3KOB XOPI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHX, TEOpEMaA O KBaAPATE KaCaTeIIbHOU.

BekTop, mmHa (MOAysb) BEKTOpa, COHANpPABJICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO HAlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTD
BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpALlMM HaJ BEKTOpaMu. Pa3okeHne BEKTopa 110 JByM HEKOJUIMHEApHbIM BekTopam. KoopauHaTtel
BekTOopa. CKanspHOE NPOU3BEACHUE  BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHUS JUIMH U YIJIOB.

JIlekapTOBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHUs MNPSIMOM U OKPYKHOCTUB KOOPAMHATAX, IIEPECEUYCHUE OKPYKHOCTEU U
npsAMBIX. MeTox KOOpAMHAT U €0 IPUMEHEHHUE.

IIpaBuinbHBIE MHOTOYTOJIBHUKY. JUUTMHA OKPYKHOCTH. | pasycHas U paauaHHas Mepayria, BBIYMCICHUE JUIMH Iy OKPYKHOCTEH.
[T;momanpe Kpyra, CEKTopa, CErMeHTa.

JIBUKEHUs TUIOCKOCTU ¥ BHYTPEHHUE CUMMETpUH puryp (3semMmeHTapuele npeactasieHus). [lapamnensublii nepenoc. [1oBopoT.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIE PE3yNIbTATHI OCBOCHUSI POTPAMMBI Y4EOHOTO Kypca K KOHIly 00y4YeHus B / KJjacce:
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Pacnio3HaBaTh M3yueHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPEACIIATh UX B3aUMHOE PACIOJIOKEHUE, M300pakaTh TI'€OMETPUUYECKUE
Gurypsl, BBINOJIHATH YEPTEKH IO YCIOBHIO 3a7aun. VI3MepsaTh NUHEHHBIE W YIJIOBbIE BEMYMHBL. Pemarh 3aaun Ha BeIUKCICHUE
JUTUH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenatb rpyOyIo OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYHUH MPEIMETOB B PEAIbHOM KU3HU, PA3MEpPOB MPUPOJHBIX OOBEKTOB.
Paznuuate pasmepsl 3TUX OOBEKTOB MO MOPSIKY BETUUUHBI.

CTpouTh YEPTEKU K TEOMETPUIECKUM 3aa4aM.

[Tonb30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJI30BaTh MPU3HAKA MCBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB
IIPU PEIICHUU 3a/1a4.

[IpoBOAUTE TOTUYECKUE PACCYKIAEHHUS C UCITOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaThCA IPU3HAKAMHU PABEHCTBA IIPSAMOYIOJBHBIX TPEYIOJbHUKOB,CBOMCTBOM MEIWAHBI, IIPOBEAEHHOW K TMIIOTEHY3€
IIPSAMOYTOJIBHOI'O TPEYTOJbHUKA, B PELICHUN I€OMETPUYECKUX 3a1ay.

Onpenensars napajyiebHOCTh MPSIMBIX C IOMOILBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMH ceKyas. OnpenensaTs napauieIbHOCThb
IPSMBIX C IOMOIIBIKO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSAMOMU 10 TOUEK APYTOM MPsIMOM.

Pemiats 3a1aun Ha KJjieTyaToi Oymare.
[TpoBOAUTH BHIYUCIIEHUS W HaXOJAUTh YUCIOBbIE U OYKBEHHBIE 3HAUCHHUS YIJIOBB I€OMETPUUYECKHUX 3ajadax C

WCIIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB UMHOIOYT'OJIBHUKOB, CBOMCTB  YIJIOB, 00pa30BaHHBIX Ipu
[IepEeCeYCHUN JBYXIIapaJUIEJIbHBIX IPSAMBIX CEKyLIeH. Pelars npakTuyecKkue 3a1a4yn Ha HaX0XKACHUE YIIl0B.
Bnagerb MOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OINPEAesATh OMCCEKTPUCY yria U CepeMHHbIN
IIEPIICHIUKYJISAP K OTPE3KY KaK T€OMETPUYECKUE MECTA
TOYECK.

@opMyIMpOBATh ONPEAEICHNs OKPY>KHOCTH U KPYyTra, XOpAbl U IMaMeTpa OKPYKHOCTH, IOJIb30BATbCA MUX CBOMCTBAMHU. YMETh
IIPUMEHSTh 3T CBOMCTBA IIPU PELICHUU 3a4ay.

Brnagets noHsATHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, yMETh Haxo1uThe€ eHTp. [lonbp3oBaThes hakTamMu 0 TOM, YTO
OMCCEKTPHUCHl YIJIOB TPEYroJIbHUKA MEPECcCeKaloTcsl B OJHOW TOYKE, U O TOM, YTO CEpPEAMHHbIC MEPHEHAUKYJSPbl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OHOU TOYKE.

Bnagers 1mnoHATHEM KacaTenbHOW K OKPYXXHOCTH,  IIOJIB30BaThbCS TEOPEMOMO IEPHEHIAUKYISIPHOCTH KacaTEJIbHOU U
paguyca, IpoOBEAEHHOIO K TOUKE KaCaHUS.

ITonp30BaTHCA IPOCTENILIUMU T€OMETPUUECKUMU HEPABEHCTBAMHU, IOHUMATh UX IIPAKTUYECKUNA CMBICII.

63



HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYICCKHUC ITIOCTPOCHUS C IIOMOIIBIO TUPKYJIA U JINHEHKU.

[IpenmeTrHbie pe3yabTaThl OCBOCHHSI MPOTpaMMBbl Y4eOHOTO Kypca K KOHI[yoOy4deHHs B 8 kJjacce:

Pacnio3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, MOJIb30BAThCIUX CBOMCTBAMHU MPH PEIICHUH
reOMETPUYECKUX 3a/adu.

[IprMeHsATh CBOMCTBA TOUKHM TEPECEUCHHUS MEJHaH TPEyrojibHHUKa (IIEHTpa Macc)B pEIIeHUH 3aay.

Brnagers moHsITHEM CpeHEHN JIMHUU TPEYTroJIbHUKA M TPaneluu, MPUMEHITh UXCBOMCTBA MPU PEIICHUHA T€OMETPUIECKUX
3aaad. [Tons3oBaTbcs Teopemoit Paneca

¥ TEOPEMOM O MPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSAT UX JUIsl PEIICHUS TMPAKTHICCKUX 3a/1a4.

[IpuMeHATh TPU3HAKY MOJ00US TPEYTOJHHUKOB B PEIICHUN T€OMETPHUCCKHUX 3a/1ad.

[Tonb3oBaThesa Teopemoii [ludaropa aig peneHus: reOMETPUUYECKUX U TPaKTUIECKuX 3ajad. CTpOUTh MAaTEMaTHYECKYIO MOJIEIb
B ITPAKTUYECKHUX 33J1adaX, CAMOCTOSITSIIBHO JENIaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIIHNE JTUHBI.

Brnagets moHATHSMU CHUHYCAa, KOCHHYCAa W TaHTEHCA OCTPOTO yIJia MPSMOYTOJIBHOTO TPEYroJibHUKA. [10Jb30BaThCs ITHMHU
MOHSATUSIMU TSl pEIICHUSI TPAKTUYECKUX 3a]1a4.

Boruucnate  (pa3nuuHbIMU  crioco0aMu) TUIOMIAAh TPEYroJbHUKA M TUIOMIAJAM MHOTOYTOJBHBIX (QUTYp (MOJB3YSCh, T
HEO00X0IMMO, KaIbKYIATOpOM). [[pUMeHSTh MOMTydYeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Branets mOHATUSMYU BIMCAHHOTO U LIEHTPAIBHOTO YyTJja, UCIOIb30BaTh TEOPEMBIO BIIMCAHHBIX YIJIaX, yriaX MEXIY XOpJaMu
(CeKyImuMHM) U yriie MeXIy KacaTelbHON UXOPA0H IPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

Brnagets MOHATHEM OMMCAHHOTO YETHIPEXYTONBHUKA, TMPUMEHITh CBOWCTBA OMUCAHHOTO YCTHIPEXYTONBHUKA TIPH PEIICHHUH
3amad.

[IpuMeHATh TOJIyYCHHBIC 3HAHHMS HAa TMPAKTUKE — CTPOUTh MaTEMaTHYECKHE MOMCNUIUISI  3aJad  peabHOM JKU3HU U
MPOBOJIUTH COOTBETCTBYIOIIME BBIYHMCICHHS C TPUMCHCHHEM TIOJOOMS W TPUTOHOMETPUHU (TOJIB3YsICh, TJE€ HEOOXOIHUMO,
KAJIbKYJIITOPOM).

[IpeameTHBIC PE3yIBTATHl OCBOCHHUSI POTPAMMBI Y4EOHOTO Kypca K KOHITy o0yueHus B 9 kiacce:

3HaTh TPUTOHOMETpUYECKHE (YHKIUH OCTPBIX YIJIOB, HAXOJUTh C UX IMOMOIIBIO PAa3IMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO
TPEYrOJIbHUKA («PELICHUE NPSAMOYTOJIbHBIX TPEYTOJbHUKOBY). HaxoauTe (C MOMOIIBIO KaJIbKYJATOpPAa) JUIMHBI M YIJIBI JJIA
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HETAOJIMYHBIX 3HAYCHHM.

[Tonb3oBaTbea (popmysaMu MPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKJIECTBOM JUIsl HAXOXKICHHSI COOTHOILIECHUMN
ME¥XKly TPUTOHOMETPUYECKUMU BEIIMUNHAMM.

Hcnonb30BaTh TEOPEMBbI CHUHYCOB M KOCHHYCOB ISl HAXOXJCHHS PA3IUYHBIX D3JIEMEHTOB TpPEYroJibHUKA («perieHue
TPEYTOJILHUKOBY ), TPUMEHSThH UX MPU PEIICHUH T€OMETPUUECKHX 3a/1a4.

Brnanets noustusMu npeodbpazoBaHusi MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX ¢uryp. Ilonb3oBaThCcsi cBOWCTBAMU
0100MsI TIPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIATH JUIMHBI U HAXOJIUTh YTIJbl y MOA00HBIX Guryp. [IpuMeHaTs cBolicTBa Mogo0usB
MPAaKTUYECKUX 3ajadyax. YMETb MPUBOAUTH MPUMEPHl MOJOOHBIX (UTYPB OKPYKAIOIIEM MUPE.

[Tonp30BaThCA TEOPEMAMHU O MPOU3BEICHUH OTPE3KOB XOP/, O TPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTeIbHOM.

[Top30BaTHCS BEKTOPAMH, IIOHUMATh UX TEOMETPUICCKUHN U (U3UIECCKUI CMBICIT, TPUMEHSTh UX B PEIICHUN TEOMETPUUECKHUX U
buznyeckux 3aaa4d. [[puMeHSATh CKaIsIpHOE MPOU3BEICHUE BEKTOPOB VISl HAXOXKICHHS JJIUH U YTJIOB.

[Tonp30BaThCS METOAOM KOOPAWHAT HAa TUIOCKOCTH, TMPUMEHSTh €r0 B PEIICHUH T'€OMETPUUYCCKUX M TMPAKTHUYECKUX 3a/aad.

Brangets moHATHAMY TPaBUIFHOTO MHOTOYTOJIBHHUKA, IJTUHBI OKPYKHOCTH, JJIMHBI TyTH OKPYKHOCTH U PaJIMaHHONW MEPHI yTJIa,
YMETh BBIYUCIIATH TUIOIIAIb KpyTa U €ro YacTeid. [[puMeHsATh oTydeHHBIC YMEHUS B MPAKTHYECKUX 3aavax.

HaxonuTtb ocu (M IIEHTPBI ) CHMMETPHUH (DUTYp, MPUMEHSTH IBHKCHUS TIJIOCKOCTHB MPOCTEHUININX CITydasX.

[IpuMeHATHh TIOJIyYCHHBIC 3HAHWS HAa TMPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE MOJCIUUIS  3aJad  pEalbHOM  JKU3HU U
MPOBOJUTH COOTBETCTBYIOIIHME BBIYUCICHUS C TPUMEHEHHUEM TOM00MS W TPUTOHOMETPUYECKHX (PYHKIUN (MOIB3YAICh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KonudecTBo OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIIBHOCTH 00yUYaIOITUXCSI
(TempI) Kypca 4acoB coaepKaHue
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[Ipocreiimme
reoMeTpudeckre GUrypsl u
MX CBOMCTBA. MI3Mepenue
r€OMETPUYECKUX BEJIMYHUH

14

[Ipocreiimme
F€OMETPUUYECKHE
O0OBEKTHI.
MHOTOYTrOJIbHHUK,
JIOMaHasl.

CmexHble u
BEPTUKAJIbHBIE YTJIbI.
PaGora

C POCTEUIIUMU
YEepTEIKAMH.
N3Mepenne nmHenHbIX
Y YTJIOBBIX BEJIWYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

DopMyJTHPOBATH OCHOBHBIC ITOHATHS U ONIPEIEIICHHUS.
Pacno3HaBaTh H3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
ONpeAesATh NX B3aUMHOE PACIIOJIOKEHNE, BBINOJIHATH
YepTEXK 10 YCIOBUIO 3aJaYU.

IIpoBoauTH NpoCTENIIIE TOCTPOCHHUS C IOMOIIBIO LIMPKYJIS
Y JIMHEUKHU.

HN3mepATH TMHENHHBIE U YTIIOBBIC BEJTUYUHBI TECOMETPUYECKUX
Y IPaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r11a3» pa3Mepbl peaibHbIX 00ObEKTOB,
NPOBOAUTH rPyOYIO OLIEHKY X pa3MEpOB.

Pemathb 3a1aun Ha BBIYKCIICHHUE JUIMH OTPE3KOB U BEIUYUH
YTJIOB.

Pemathb 3a1a4u Ha B3aMMHOE PACIIOIOKEHUE
Tr€OMETPUYECKUX QUryp.

IIpoBoanTs K1accupukalyio yrios, BBIYMCIAATH
JIMHEWHBIE U YTJIOBBIE BEJIMYNHBI, IPOBOAUTH
HEOOXOMMBbIE JOKa3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBCS € HCTOPHEH Pa3BUTHSI TEOMETPUU

TpeyrosibHUKHN

22

[TonsiTre 0 paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB HA TOTOBBIX
yepTexkax (C ykazaHHeM IMPU3HAKOB).
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NIEPBUYHbBIC
MPEICTABICHUS

0 paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOICTBO MEIHaHBI
MPSAMOYTOJIBHOTO
TPEYrOJIbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOGenpeHHbIC U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKMU.
[Ipr3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtpa

B TEOMETPUH.
[IpssmoyrosbHBIM
TPEYTOJIbHUK C YTJIOM
B 30°

BbiBoauTH cie1cTBYS (PAaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyIMPOBaTh OINPEICIICHHS: OCTPOYTOJIBHOTO,
TYIOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIBHUKA; CEPEANHHOIO MEPIEHIUKYIISIPA
OTpE3Ka; IEpUMETPA TPEYTrOIbHUKA.

®opMyJIMPOBATh CBOWCTBA U PU3HAKHU PAaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTtpouTs yepTexy, pemiaThb 3a4a4M C TOMOIIBIO
HAaXO0KJICHUs PaBHBIX TPEYIOJIbHUKOB.

IIpuMeHATH NPU3HAKK PABEHCTBA NPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 3a7a4ax.

Hcnoan3oBath 1u(ppoBbIE peCypChI AJI MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX QUTyp.

3HAKOMMTBHCH C UCTOPHEH PAa3BUTHUS TEOMETPUN
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[TapannenbHbie MPSMBIE,
CyMMa yTJIOB TPEYroJIbHUKA

14

[TapannenbHbIe
psIMBIE, UX CBOMCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbBIC

U [epeceYEHU N
napajijiesIbHbIX
MPSMBIX CEKYLIEN ).
[IpuszHax
MapajuIeIbHOCTH
OPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUM
OT TOYECK OJHOU
IIPSIMOU 10 BTOPOU
IPSIMOI.

Cymma yrioB
TPEYTOJIbHUKA.
Buemnue yris
TPEYTroJbHHUKA

DopMyJIHPOBATH MOHATHE ITAPAIIIETBHBIX IIPSIMBIX,
HAXOIUTH [TPAKTUYECKHUE TPUMEDPBL.

H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
MapajulesIbHBIX NMPsMBIX cekyien. [IpoBoauTs
A0KA3aTeJbCTBA 1APATUIEIIBHOCTH BYX IPSIMBIX C TOMOUIBIO
yTII0B, 00pa30BaHHBIX MPHU NEPECEUCHUH ITUX MPSIMBIX
TPETHEU MPSAMOU.

BeIyucasiTh CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIBHUKA.
Haxoautsp uniciioBbie 1 OyKBEHHbIE 3HAUYEHUS YTJIOB

B F'€OMETPUYECKHUX 3a7]a4axX C UCII0JIb30BAHUEM TEOPEM

0 CyMMe€ YIJIOB TPEYTrOJIbHUKA U MHOI'OYTI'OJIbHUKA.
3HAKOMHUTBCH € HCTOPHEH Pa3BUTHSI TEOMETPUU

OKpy>KHOCTb U KPYT.
I'eomeTpuueckue
IIOCTPOEHUS

14

OKpy»XHOCTb, XOpAa U
IAaMETP UX CBOWCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpy>KHOCTB,
BIIMCaHHAs B yTOJL.

DopMyJTHPOBATH ONPEAEIeHH . OKPYKHOCTH, XOP/bI,
JMiamMeTpa U KacaTesbHOM K OKpykHOCTU. U3y4yaTh ux
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HUccnexoBathb, B TOM 4KUCIIE UCNIOJb3YH LH(pPOBbIE
pecypchl: OKPY>KHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY’KHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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ITonstue o I'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPIEHANKYJIISP
KaK F€OMETpHUUYECKHUE
MECTa TOYEK.
OKpyKHOCTB,
ONMCaHHAs OKOJIO
TPEYTOJIbHUKA.
OKpy>KHOCTB,
BIIMICAHHAA

B TPEYTOJIbHUK.
[Ipocrenine
3a1a4n

Ha [TIOCTPOEHUE

KACaTeJIbHBIX.
HUcnoan3oBars Metox I MT st nokazarenbcTBa TeOpeM

0 MepeceyeHuu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEAUHHBIX NEPIEHAUKYJIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombio ' MT.

OsBJjaaeBaTh NOHATHUSIMH BIOVCAHHOU W OITMCAaHHOU
OKPY’KHOCTEHN TPEYTOJIbHUKA, HAXOAMTH LIEHTPBI 3THX
OKPY>KHOCTEH.

Pemiatb OCHOBHBIE 3a1a4M HA MOCTPOCHHE: YTIiia, PABHOIO
JAHHOMY; CEpEIMHHOIO0 MEPIEHANKYISIPA JAHHOTO OTPE3Ka;
IIPSAMOM, IIPOXOJALIEH Yepe3 JaHHYIO TOUKY U
MEePHEHANKYIISIPHON JaHHOUW IPSIMOiA; OMCCEKTPHUCHI TaHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTAM.

3HAKOMMTBHCH C UCTOPHEH PAa3BUTHUS TEOMETPUN

[ToBTOpEeHME, 00600IICHHE 4 [ToBTOpEHUE U PemaTh 3a1a41 Ha TOBTOPEHUE, MILTFOCTPUPYIOIIUE CBSI3U
3HaAHUH 000011IeHNEe OCHOBHBIX | MEXAY Pa3IuYHBIMU YaCTSIMHU Kypca
MOHSITUUM U METOIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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8 KJIACC

OTpe3Kax, IMoJ00HbBIC
TPEYTOJIbHUKA

O IPOIMOPIIMOHATIEHBIX
OTpe3Kax.

Cpennsig nuHUA
TPEYroJIbHUKA.

HanmenoBanmue paznena | KommuecTtso OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIIBHOCTH 00yUYaOLIUXCS
(Temnl) Kypca 4acoB coJiepKaHue

YUeThIpEXYTOJIbHUKHU 12 [Tapamnienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONPeIeICHUA: TapAIIIETIOrpaMMa,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tparneiu, paBHOOOKOH
(IpSIMOYTOJILHUIK, TpaIeuny, MPIMOYTOJIbHOW TpPaIeInu.
pomO, KBaapar), ux Jloka3bIBaTh M HCMOJIL30BATH NIPHU PEHICHNH 32124
IIPU3HAKU U CBOWCTBA. | NMPU3HAKU U CBOMCTBA: IapajliesiorpaMma,
Tpanenus. IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpareiuu, paBHOOOKOH
PaBHoOoOKkas u Tpareuuu, NpsIMOyTroJIbHON TpaneLuu.
MPSIMOYTOJIbHAS IIpumeHs T METOX yABOCHHS MEIMAHbI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBath 1udpoBbie pecypcehl JUisl HCCIEI0BAHUS
Meron ynBoenus CBOMCTB U3y4aeMbIX (HUryp.
MEIUaHBbI. 3HAKOMHMTBHCS C UCTOPHUEH PAa3BUTHUS TEOMETPUN
[{enTpanbHas
CUMMETpPHUS

Teopema Paseca u Teopema 15 Teopema Daneca u IIpoBoaAMTH MOCTPOCHM S C TOMOIIBIO LIUPKYJIS U JIMHEUKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa ¢ ucnonbp3oBanue teopemsl daseca U TEOpEeMbI

0 IIPONIOPLMOHAIIBHBIX OTPE3KaAX, CTPOUTH YETBEPTHIN
IIPONIOPUMOHAIIBHBIN OTPE3O0K.

IIpoBoauTh 10Ka3aTEIBCTBO TOI'O, YTO MEUAHBI
TPEYIroJIbHUKA [IEPECEKAIOTCS B OTHOM TOUKE, U HAXOAUThH
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Tpaneuus, e€ cpenHss
JIMHUSL.
[IponopumoHanbHbIE
OTPE3KH.

enTp macc

B TPEYTOJILHUKE.
[Togo06HbBIC
TPEYTOJbHUKU. Tpu
MIpU3HaKa Mo 00Ms
TPEYTOJIbHUKOB.
[Ipumenenne
o001

TIpY PELICHUU

CBA3b C HEHTPOM MacCC, HAXOAUTH OTHOILLEHUE, B KOTOPOM
MEJIHAHBI JETIATCS TOYKOU UX NTEPECECUCHHUS.

HaxoanTh no/100HbIE TPEYTOIBHUKH HA TOTOBBIX YEpTEkKaX
C YKa3aHHEM COOTBETCTBYIOLIUX MTPU3HAKOB MO100US.
Pemathb 3aga4n Ha 10JOOHBIE TPEYTOIBHUKH C TIOMOIIIBIO
CaMOCTOSTEJIBHOTO ITOCTPOEHUS YEPTEKEN U HAXOKIACHUS
N0JJOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTH 10KA3ATEJIbCTBA C UCIIOJIB30BAHUEM
PU3HAKOB MOJ00US.

Jloka3bIBaTh TpU NPU3HAKA TOA00US TPEYTOJIBbHUKOB.
IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILECHNUN
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

3HAKOMMTBHCH C HICTOPHEH Pa3BUTHUSA TEOMETPUN

MPaKTUYECKUX 3a/1a4
[Tmomane. Haxoxnenue 14 CaoiicTBa romaen OBJageBaTh NEPBUYHBIMU MPeCTaABJIEHUAMEU 00 0O1IeH
IJIOIAJEH TPEYTOJIbHUKOB FeOMETPUYECKUX TEOpUH TIJI0MAIU (Mepbl), POPMYJTUPOBATH CBOWCTBA
Y MHOTOYTOJIbHBIX (pUTYp. duryp. TJIOIIA/IU, BBISICHSITh UX HATJISIAHBINA CMBICI.
[Tnomaau nogoO6HbIX puryp DopmyJIbl BoiBoauTh (hopMyIIbI ITOMIAAH NTapalIiesiorpamMma,
JUTSI TUTOLLAA TPEYTOJIbHUKA, TPaneuu U3 GopMyJibl IIO0IIA N
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajiesorpamma, BoiBoguTh hOpMYIIBI MIJIOMIATN BEITYKIOTO
Tpaneuuu. YEThIPEXYTOJIbHUKA YePE3 IUArOHaIu U YToJl MEXy HUMH.
Breruuciaenune Haxomuts miomanu ¢puryp, n3o0paxEHHBIX HA KJIETIATON

IUTOIIAZIEN CIIOKHBIX

dburyp.

OyMmare, HCNoJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
NOCTpariBaHUE.
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[Tnomanu puryp

Ha KJIeT4aToi Oymare.
ITnomanu mogoOHBIX
duryp.

3agaun

C MMPAKTUYECKUM
COJICP)KAHUEM.
Pemenue 3amau

C IOMOIIILIO METO/1a
BCIIOMOTaTEJILHOU
TUIONIATH

Pa30oupaTh npuMepbI UCII0JIb30BaHUS BCIIOMOTaTeIIbHOM
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a1ad.
HaxoauTsb rutomaay mogo0HbIX GUryp.

BoI4ucasaTh IUIOIIAIA Pa3IMYHBIX MHOTOYTOJIbHBIX (GUTYD.
PemaTh 3aa4M Ha IUIONIAIb C TPAKTUYCCKUM
coJiep’KaHueM

Teopema Iludaropa u
HavaJjia TPUTOHOMETPHH

10

Teopema [Tudaropa, u
€€ IpUMEHEHHUE.
Ornpenenenue
TPUTOHOMETPHUYECKHIX
(GyHKUIHNA OCTPOTo
yTi1a IpsIMOYTOJIbHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKIECTBO

Joka3biBaTh Teopemy Iludaropa, ucnosb3oBarth €€

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyIMPOBATH ONPEAEICHUS TPUTOHOMETPUUYECKHUX
(yHKUHNA OCTPOTO YIJIa, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEKIY CTOPOHAMH B
NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyJIbl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO AJII HAXOXKIECHUS
COOTHOLIEHUH MEXy TPUTOHOMETPUUECKUMH QYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHATH NOJIyYeHHbIE 3HAHUS M YMEHUS IIPU PEILICHUN
NPaKTUYECKUX 3a]a4.

3HAKOMUTBCS C UCTOPHEH Pa3BUTHS TEOMETPUU
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YTIbl B OKPY’KHOCTH.
Brniucannsle v onucaHHbIE
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEHN

13

Bnucannsie n
LCHTPAJIbHBIC YTJIbI,
YIOJI MEXIY
KacaTeJIbHON 1
XOPAOH.

YTl MEXIY
XOopAaMH U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETHIPEXYTOJIbHUKY,
UX MPU3HAKHU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacMoJIOKEHUE JBYX
OKPY>KHOCTEH, 00IIIHEe
KacaTelIbHbIC.
Kacanmue
OKPYXHOCTEHN

®opMy/JIMPOBATh OCHOBHBIE ONPEACICHMSI, CBA3aHHbIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIbHBIN YroJl).
HaxoauTp BIIMCaHHBIE YIJIbI, OMUPAIOLIUECS HA OJTHY AYTY,
BBIYUCJATH YIJIbI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOpEMbl O BHIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

UccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
pECYpCOB, BIMCAHHBIE M OTIMCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJMTH UX CBOVCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKU IIPU PELLICHUU
3a1a4
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[ToBTOpEeHUE, 0000MIICHUE 4 [ToBTOpEHUE PemaTh 3a1a4m Ha IOBTOPEHUE, HIUTFOCTPUPYIOLTUE CBSA3H
3HAaHUU OCHOBHBIX IIOHATHA U | MEXKIY Pa3IMYHBIMH YaCTIMH Kypca
METOJI0B KypcOB 7 1 8
KJIaCCOB, 0000IIIeHHE
3HAaHUU
OBIIEE KOJIMYECTBO 68
UACOBIIO ITPOT'PAMME
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9 KJIACC

Mertpuueckue
COOTHOIIICHUS
B OKPYKHOCTH

0 Ipeo0pa3zoBaHuU
IT0JI00MS.
CoOTBETCTBEHHEIC
2JIEMEHTHI ITOTOOHBIX
duryp.

Teopema

0 IIPOM3BEACHUHU
OTPE3KOB XOP/I,
TeopemMa

HanmenoBanmue paznena | KonnuecTtso OcHoBHOE OcCHOBHBIE BUJIBI AEATEIBHOCTH O0YYAIOIINXCS
(Temnl) Kypca 4JacoB coJiepKaHue

Tpuronometpus. Teopembl 16 Onpenenenue ®opMyIMpPOBaATH ONpeaeIeHUsI TPUTOHOMETPUUECKUX

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKHUX | (DYHKIMM TYIBIX U MIPSMBIX yTJIOB.

Pemienue TpeyronbHUKOB ¢yukuii yriaos ot 0° | BeIBOAMTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiibl (c paauycoM OIMCAaHHOW OKPYKHOCTH).
[PUBEIECHUS. BbiBoauTH GOpMY.JIbI AJI BHIYMUCICHUS TUIOAXEH
Teopema KOCHHYCOB, € HCNOJIb30BaHMEM TeopeM Tpuronomerpuu (popmyna
TeopeMa CUHYCOB. IJIOIIA/IA TPEYTOJIBHUKA Yepe3 IBE CTOPOHBI U YTOJI MEXKITY
Permerue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEyrOJIbHUKOB. JTMArOHAJU ¥ YTOJl MEXy HUMH).
I[TpaxTHdeckoe PemiaThb TpeyroJbHUKH.
IIPHMEHEHUE Pemath npakTuyeckue 3a1a4u, CBOIASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0XKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYTOJIbHUKA

[TpeoOpazoBanue noao0usl. 10 [lonsitue OcBauBaThb NOHATHE IPEOOPA3OBAHUS TOTOOUS.

HccaenoBath OTHOILIIEHUE TUHEHHBIX 2JIEMEHTOB (PUTYp
pu MpeoOpa3oBaHUM MOJ00US.

Haxoauth npuMepbl Tog00us B OKpYKaIOIIeh
JIECTBUTEIILHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOIICHUS MEXKTy OTpE3KaMu
XOPJI, CEKYIIUX U KACATEIbHBIX C UCIOJIb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJI0OHBIX TPEYTOJLHUKOB.

PemiaTh reoMeTprudeCKUE 3a/1a41 U 3a1a491 U3 pEaTbHOU
KU3HU C UCIIOJIH30BaHUEM MOAOOHBIX TPEYTOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenne

B PCILICHUU
FEOMETPUUYECKHUX
3aj1a4

Bekropsl

12

OnpeneneHue
BEKTOPOB, CII0KEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPa
Ha YHUCJIO.
DOu3n4YecKuil u
F€OMETPUUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IIPOU3BEACHUE
BEKTOPOB, €r0

Hcnmonb30BaTh BEKTOPHI KaK HAPABICHHBIE OTPE3KH,
HCCJIeA0BaTh T€OMETPUYECKU (TIEpeMeleHue) U
dbu3uYecKuii (Criia) CMBICIBI BEKTOPOB.

3HaTh omnpeaeeHus CYMMbl U pPa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA Ha YUCJIO, HCCJIe10BATh
r€OMETPUYECKUI U (PU3NYECKUI CMBICIIBI 3TUX ONEpPaLlUi.
Pemiatb reomeTpudecKkue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB,
BBIBOJMTH €I'0 OCHOBHBIE CBOICTBA.

BeraucjasaTs cyMMy, pa3HOCTb M CKAJISIPHOE IIPOU3BEACHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKAIPHOE MPOU3BEACHUE 11 HAXOKICHUS
JUIMH U YTJIOB
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MIPUMEHEHUE
JUTSI HAXOXKIAEHUS
JUTVH U YTJIOB.
Pemenue 3anau

C TOMOIIIBIO BEKTOPOB.
[IprmeHeHne BEKTOpOB
JUISL pELICHUS 3a1a4
buzuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlexapTOBBI
KOOPAMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHEHUE MIPSIMON.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatel Touex
IIEPECCUCHUS
OKPY>KHOCTH U
IIPSIMOM.

Meton koopauHaT
P pelICHUN
IF€OMETPUYECKHUX
3a/1a4, MPAKTUYECKUX
3a1a4y

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAUHAT, I€KAPTOBBIX KOOPAUHAT TOYKH.

BrIBOAMTE ypaBHEHME IIPAMOM U OKPYKHOCTH. BbleasiTh
ITOJIHBIM KBAApaT JJIs HAXO0KICHUS LIEHTPa U paauyca
OKPY>KHOCTH 110 €€ YPABHEHHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUYEK NIEPECECUECHUS
IPSAMBIX U OKPY’KHOCTEW C MOMOILBIO METOAA KOOPIUHAT.
Hcnoab3oBaTh CBOMCTBA YIIIOBOTO KO3 (ULIMEHTA TPAMON
IIPU PELLIECHUH 3a]1a4, U1l ONPEIEIICHUs PACIION0KEHUS
IPSIMOIA.

IIpuMeHATH KOOPAMHATHI IPU PELIEHUN TEOMETPUUECKUX U
IIPAKTUYECKUX 3a/1a4, JJIsl HOCTPOCHUSI MAaTEMAaTUYECKUX
MOJIEJIe peasIbHBIX 3a/1a4 («METOJ KOOPIAUHATY).
IMosb30BaTHCA 17151 HOCTPOCHUS U UCCIEAOBAHUIN
IU(POBBIMH PECYPCAMH.

3HAKOMMTBHCH C HCTOPHEH PAa3BUTHUS TEOMETPUN
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
JInvHa OKpYXKHOCTH U
IJIONI[AJb Kpyra.
Brruuciaenue niomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, yTH
OKPY>KHOCTH.
Pannannas mepa
yTa.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyaMpoBaTh ONpe/ICICHUE TPABUIBLHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh X 3JIEMEHTHI.
IHoab30BaTHLCSI NOHATHEM JUIMHBI OKPY’KHOCTH, BBEAEHHBIM
C IOMOIIBIO MPABUIIbHBIX MHOTOYTOJIbHUKOB, ONPelesIATh
YUCJIO T, JJIMHY AYTH U paJuaHHyIO MEpY yria.
IIpoBoauTH Mepexo OT pauaHHON MEpHI yTria

K IPaJlyCHOM U Ha0OOPOT.

OmnpenessaTh II0IIAb Kpyra.

BoiBoauTth opMyJibl (B IpayCHOU U paguaHHON Mepe)
JUISL UTUH JIYT, IJIOIIAIE CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaau Gpuryp, BKIOYAOMINX SIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTtsb ruiomaay B 3aja4ax peaibHOM )KU3HU

JIBU>KEHUSI IIIOCKOCTH

ITonsaTue o ABM>KEHUN
TJIOCKOCTH.
[TapannensHbIN
MIEPEHOC, IOBOPOT
[Ipumenenue

MIpY PENICHUH 3a7a4

Pa30upaTh npuMepsl, WILTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEAEIEHUS NaPAILIETBHOIO IEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOMCTBA,
HAXOIUTH HEIOABUKHBIC TOUKHU.

HaxoauTh LIEHTPBI U OCH CUMMETPHI MPOCTEUIINUX PUTYD.
IIpumeHsaTh napauiesIbHbIN IEPEHOC U CUMMETPHUIO IIPU
PEIICHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpuUMeEphI).
Hcnonb3oBaTh 115 IOCTPOEHUS U UCCIIETOBAHUI

1U(POBBIE PEeCypChl

[ToBTOpeHue, 06001ICHME,
CUCTEMATHU3AIUS 3HAHUU

IToBTOpEHuUe
OCHOBHBIX MTOHIATHUU U

OnepupoBarb NOHATUSIMU: PUTYpaA, TOUKA, IPsIMAs, yToJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBINA U pABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJIaccoB, 00001IIeHIE
Y CUCTEMAaTHU3aLHs
3HAHUM.
[Ipocrenmme
F€OMETPUYECKHE
burypsl u ux
cBorictBa. 3mepenune
FEOMETPUUYECKUX
BEJINYNH.
TpeyroiapHuKHU.
[TapannensHbie 1
NEPHEHANKYJISIPHbBIE
psIMBIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Briucanuslie u
ONMCAHHbBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPY>KHOCTBb.
YeTsIpEXYrOJIbHUKMY.
Bniucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIMAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHHUKA, MTApaIIEIOrpaMm,
poMO, PSAMOYTOJIHUK, KBaJIpaT, TPANELus; OKPYKHOCTb,
KacaTreJbHasi; paBEeHCTBO U 1oaooue duryp,
TPEYTOJIbHUKOB; NapAJJIEIBHOCTD U NIEPIEHANKYIIPHOCTD
IPSIMBIX, YTOJI MEXKIY PSAMBIMHA, CAMMETPHS OTHOCUTEIIBHO
TOYKH U NPSMOW; JNINHA, PACCTOSHUE, BEIUYMHA YTJIa,
IJI0IA (b, IEPUMETP.

Hcnoab3oBarh popMyJibl: IEpUMETPA U TIOLIAN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH U IUIOIIAAU KPYyTa,
00BbEMa MPSMOYTOJILHOTO MapalljiesieuIeaa.
OnepupoBarb NOHATUAMM: IIPAMOYTOJIBHASI CUCTEMA
KOOPAUHAT, BEKTOP; MCIOJIb30BATH 3TH NIOHATHUS IS
IIPEACTABIICHUS] TaHHBIX U PELIEHUS 3a/1a4, B TOM YUCJIE

U3 IpYruX y4eOHbIX MPEIMETOB.

PemiaTs 3a7a4m Ha NOBTOPEHUE OCHOBHBIX MTOHSITHUH,
WJUTFOCTPALIMIO CBSI3€W MEKly Pa3JIMYHbIMU YacCTsAMH Kypca.
BeiOuparb MeTox 15 pelIeHrs 3a1a4u.

Pemathb 3a1a4u 13 MOBCETHEBHOM )KU3HU

79




Y ONMCaHHbIC
YETHIPEXYTOJIbHUKHY.
Teopema [Tudaropa u
Hayasa
TPUTOHOMETPUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
TJTIOCKOCTH.
JIBxenus. [lomobue.
Cummerpust.
[Lnomans.
Brruucnenue
romaneit. [ imomann
MoI00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI Ha
MIJIOCKOCTH.

Bexrtopsl

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68
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PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

COJAEPXKXAHUE OBYYEHUSA
7 KIIACC

[IpencraBneHne AaHHBIX B BUAE TaOnWll, Auarpamm, rpadukoB. 3amoiHeHue
Ta0JHI], YTCHHE W TMOCTPOCHHUE AMArpaMM (CTOJOMKOBBIX (CTOIOUYATHIX) M KPYTOBBIX).
Urenue rpadukoB peaibHBIX MpoleccoB. M3pneuenue wHGOpMAIMK U3 AUATPAMM U
TaOJIMIL, UCTIONB30BAHUE U UHTEPIIPETAUS JAHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpeaHee apudMmeThuyeckoe, MeauaHa, pa3Max,
HauOoJIbIIee U HAMMEHBIIIEE 3HaUYeHUSI Habopa YUCIIOBBIX NaHHBIX. [Ipumeps! cirydaitHoi
U3MEHYUBOCTH.

CnyyaiiHbll SKCIIEPUMEHT (OMBIT) U CllydyaiiHOe coObITHE. BEposATHOCTH U yacToTA.
Ponb ManoBepoOsTHBIX U MPAKTUUYECKH IOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
Momnera n urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, BepmnHa, pedpo. Crenenp BepuInHbl. Yucno pédep u cymmapHasi CTEIEHb
BepiuH. [Ipencrasnenue o cBsizHoCcTH rpada. [lenu u nuknsl. [Tytu B rpadax. O6xon

rpada (sinepoB nyth). [IpencraBinenue o6 opueHTUpoBaHHOM Tpade. Permenue 3agau
¢ moMoIIbIo rpadoB.

8 KJIACC

[IpeacraBienue JaHHBIX B BUJIE TAOIUL, TUarpaMm, TpaduKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Ornepanuu HaJl MHOKECTBAMM:
o0ObeIMHEHUe, TepeceueHue, aonojgHeHue. CBOMCTBA omepauuidi HaJ MHOXKECTBAMU:
IIEPEMECTUTENBHOE, COYETATEIbHOE, PACIIPEACIUTENBHOE, BKIIIOUeHUS. Vcnonp30Banme
rpauyeckoro IMpeACTaBICHUS MHOXECTB [UIsl ONMCAHMSI peallbHbIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4.

N3mepenne paccemBaHus JaHHBIX. JlUcnepcuss W CTAaHOAPTHOE OTKIIOHEHHE
YHICIIOBBIX HA0OPOB. J{narpamMma paccenBaHusl.

DneMeHTapHble COOBITHS cllydailHoro onbiTa. CiyyaiiHble coObITUs. BepostHoCcTH
coObITUH. ONBITEI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. ClydailHbIN
BbIOODP. CBSA3b MEXKIy MaJOBEPOSITHBIMH U TMPAKTUYECKH JOCTOBEPHBIMH COOBITUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoWCTBa JAEPEBBEB: €IUHCTBEHHOCTH IyTH, CYIIIECTBOBAHHE BUCSYCH
BEpPILMHBI, CBSI3b MEXKAY YMCIOM BepIMH M uuciaoM pédep. IlpaBuio ymHOKeHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIEPECCUCHHE
coObiTuii. HecoBmecTHbie coObITHA. DOpMyna CIOXKEHHS BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [lpaBuno ymuoxenus. HeszaBucumble coObiTus. IlpencraBnenue

81



SKCIEpPUMEHTa B BHJI€ JepeBa. PellleHMe 3a7ad Ha HAXO0XKJACHUE BEPOSITHOCTEU
C IOMOIIBIO JIEpEBA CIYYallHOTO SKCIEPUMEHTA, Juarpamm Jilepa.

9 KVIACC

[IpencraBneHune NaHHBIX B BUAE TaONHWI, AUAarpamm, rpaukoB, UHTEpIIpeTaLus
NaHHbIX. YTeHHE U MOCTpOEHUE TaOHULI, AUarpaMm, rpa)uKoB MO PEAIbHBIM JTAHHBIM.

[lepecranoBku u ¢akropuan. CoueraHuss W yucio couderaHuil. TpeyroibHuk
[Tackaind. Pemrenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposATHOCTh. Ciy4aiHbII BBIOOP TOYKM U3 (QUIYpbl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Ucneitanue. Ycenex m Heygaua. Cepust ucnblTaHUM 10 niepBoro ycmexa. Cepus
ucnbiTanuilt bepuymnu. BepostHocTu coObITHii B cepun ucnibiTanuil bepHysu.

CinydailHasg BeJIMYMHA W PACHpEACICHUE BEPOSTHOCTEH. Maremarndeckoe
oxuaaHue u aucnepcus. lIlpumepsl MaTeMaTH4eCKOro OKHIAHUS KaK TEOPETHYECKOTO
CPEIHETO 3HAYEHHs BEIMYMHBI. MaTeMaTH4EeCKOE OKHUIAHWE U JAMCIEPCHS CIIy4alHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUH HCTbITAHUN bepHymmy.

[TonsiTe o 3akoHe OoNbLINX yncen. M3Mepenne BeposiTHOCTEHN € ITOMOILBIO YaCTOT.
Pounb u 3HaueHKE 3aK0HA OOJIBIIMX YKCEN B IPUPOE U OOIIECTBE.

82



NNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHWS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce:

Yutath wuHOpMalLMIO, TPEACTABICHHYIO B TaOiMIlaX, Ha JUarpaMmax,
MIPECTABIIATh JaHHBIE B BUJIC TAOJIHI], CTPOUTH IHarpaMMBbl (CTOJIOMKOBBIC (CTOJIOUYATHIC)
Y KPYTOBBIE) [0 MACCUBAM 3HAUCHUIA.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YHCIIOBBIE JIaHHBIE, MPEJCTaBICHHBIC
B TaOJIMIIAX, HA AUarpammax, rpapukax.

Hcnonb3oBath ISl ONUCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKH: CpEIHEE
apumeTnyeckoe, MeArana, HanOObIIee U HAUMEHbIIee 3HAUCHUs, pa3Max.

HmeTs npecTaBieHe o CIIy9aiiHON H3MEHUYMBOCTH Ha MIpUMepax LieH, (PU3ndecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh NPEJICTaBICHUE O CTATUCTUYECKOU
YCTONYUBOCTH.

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMbl Y4€OHOrO Kypca K KOHILY
o0yueHus B 8 Kiacce:

N3Bnekats 1 npeoOpa3oBbIBaTh HHPOPMALIKIO, PEICTABICHHYIO B BHIE TaOJuII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, 1UarpamMmm, rpadukoB.

OnuceIBaTh TAHHBIE C IOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEH: CPETHUX 3HAUCHUN
U Mep paccerBaHus (pa3max, JUCTIEPCHs U CTaHIapPTHOE OTKIIOHEHHE).

Haxonuth 4acTOThl YMCIOBBIX 3HAUYEHUNW M YACTOThI COOBITUN, B TOM YHCIE IO
pe3ynbTaTaM U3MEepEeHUN U HAOIIOICHH.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B OMBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMH.

Hcnonp3oBath rpaduueckue MOJEIH: JAEPEBO CIy4alHOTO 3KCIEPHUMEHTA,
ayarpaMMbl DWiepa, YuciaoBas psmasi.

OnepupoBath NOHITUAMU: MHOXKECTBO, MTOJMHOKECTBO, BBIIOJHITE ONEPALIMU HA
MHOKECTBaMHU: OOBEIUHEHUE, TEPECEUCHUE, IOMOJHEHUE, MEePEUUCHSATh 3JIEMEHTHI
MHOKECTB, IPUMEHSTH CBOMCTBAa MHOKECTB.

Hcnonb3oBath rpaduyeckoe NpeICTaBICHNE MHOKECTB U CBA3EH MEXy HUMH IS
OTMCAHUSI TIPOLIECCOB U SIBJICHUM, B TOM YHUCJI€ TIPU PEIICHUU 3a7a4 U3 APYTUX YU4EOHBIX
MIPEAMETOB U KYpPCOB.

[IpeameTHbIC pE3yabTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

N3Bnekate u mpeoOpa3oBbIBaTh MHQPOPMAIIHIO, TPEICTABICHHYIO B Pa3IUYHBIX
WUCTOYHHUKAX B BHUAC TaOmWI, auarpamMm, rpadukoB, NPEICTaBIATH JaHHBIC B BHJIC
Ta0JIHII, TUarpaMm, rpauKoB.
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Pemate 3amaur  OpraHuM3OBaHHBIM  [EepebOpOM  BapHaHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUII U METOJIOB.

Hcnonb3oBath onucarelbHbIe XapaKTePUCTUKH ISl MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJI€ CPEITHUE 3HAUCHHS U MEPhI pacCeUBaHUSI.

Haxomuth 4acTOThl 3HAYEHWHW W YaCTOTHI COOBITHS, B TOM YHCJE TOJIb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUN 1 HAOIIOICHUN.

Haxonutb BEpOSITHOCTH CIIy4ailHBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM YHCIIE
B OMNbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTaApPHBIMU COOBITUSIMU, B CEPUSX HCIBITAHUM
JI0 TIEPBOTO ycrexa, B cepusix ucnbiTanuii bepuymu.

HNmeTh npencTaBiieHUE O CIIy4YalHOW BEJIMUYUHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmeTr mpencraBieHue O 3aKkoHE OOJBIIMX 4YHCET KaK O TIPOSIBJICHUU

3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YKCET
B IPUPOJI€ U OOLIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE coziepKaHUE OcHOBHBIE BUJIBI ACSATEIBHOCTA 00YUAIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBienune TaHHBIX 7 [IpencraBnenune TaHHBIX OcBauBaTthb croco0bI IPEACTaBICHUS

B Tabnuuax. [Ipakruueckue
BBIYHCIICHUS 10 TAOJIMYHBIM
na"gHBIM. M3BiIeueHne u
UHTEPIpEeTalys TaOIMUHbIX
nanHbiX. [IpakTudeckas
pabota «Tabmuiby.
I'padpuueckoe
NPEACTABICHUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. Urenue u
MOCTPOCHUE AUATPAMM.
[Tpumepsn! nemorpaduueckux
JUarpaMm.

[IpakTuueckas pabota
«Jlnarpammb»

CTaTUCTHUYECKUX JAHHBIX U YUCIIOBBIX MAaCCUBOB

C IIOMOILBIO TAaOJIUI ¥ AMATPAMM C MCIIOJIb30BAaHUEM
aKTyaJbHBIX U BaXXHBIX JaHHBIX (IeMorpaduueckue
JTAaHHBIE, POU3BOCTBO MPOMBIIIJIEHHON U
CEJIbCKOXO3SIICTBEHHOM POYKIIMHU, OOIIECTBEHHbBIE
Y IPUPOJHBIE SBJICHHUSA).

N3yuyaTh MeToabI paOOThI C TAOTMYHBIMU U
rpaduyecKuMU MPEACTaBICHUAMU JaHHbBIX

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX padOT

OnucaresnpHas CTaTUCTUKA

Yucnossie HaOOphl. CpenHee
apuQMeTHIeCcKoe.
Menuana yuciaoBoro Hadopa.

OcBauBaTh NOHSATHSI. YUCIIOBOM HaOOP, Mepa
LEHTPaJIbHOM TEHAEHIIUH (Mepa [IEHTpa), B TOM YHUCIIe
cpeaHee apupMeTHIECKOE, MEUaHa.
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Y CcTONYUBOCTH METUAHBI.
[IpakTrueckas padora
«CpenHue 3HaYCHUS».
HawnGonplee n HauMeHbIIIEEe

3HAYEHUS YUCIOBOTO HAbopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apu(MeTHIecKoro u MeAnansl. Pemats
3ajaunl.

HN3y4yarhb CBOMCTBA CPEIHNUX, B TOM YUCIIC

C MIOMOILBIO IU(POBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PaldoT.

OcBauBaTh NOHATHSA: HAaNOOJIbIlIEE U HAUMEHbIIIEE
3HAYEHHUS YMCIOBOTO MacCUBa, pa3Max.

PemaTe 3agaum Ha BbIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBUU C MIPUPOJON JaHHBIX U
LEJISIMU UCCIIEI0BAHUS

CiyyaliHasi UBMEHYMBOCTD

CiyyaiiHast U3BMEHYHUBOCTh
(mpumepsr). YactoTa
3HAYCHUI B MaCCHUBE
JNaHHBIX. [ pynnupoBka.
I'ucrorpammei.
[TpakTuyeckas pabota
«CnyyaliHas ”3BMEHYHBOCTDY

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUI B MACCUBE
JAHHBIX, TPYIIUPOBKA JAaHHBIX, THCTOTPAMMA.
CrponTh 1 aHAJIM3MPOBATH IMCTOIPAMMBI,
noAOMPAaTh MOAXOAAIINN [Iar TPYIIHPOBKH.
OcBauBaTthb rpaguuecKkue npeacTaBIeHUs pa3HbIX
BUJIOB CIIy4allHOM U3MEHYMBOCTHU, B TOM YHUCJIE

C IOMOIIBIO LIU(PPOBBIX PECYPCOB, B XOJ€
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[Ipencrasnenue 3agauun

¢ momotbto rpada. CreneHpb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pédep u cymmapHas
CTEeIeHb BepuuH. Llens n

OcBauBathb noHsiTUsL: rpad, Bepimna rpada, pedpo
rpada, creneHb (BaJIGHTHOCTh BEPILMHBI), LIETh U
UK.

OcBauBaTh NOHATHS: TYTh B rpade, 3iIepoB NyTh,
o0xo rpada, opueHTUPOBAHHBIN rpad.

Pemiars 3a1a4u Ha NOMCK CyMMBI CTENIEHEN BEPIIUH
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nuki. [TyTts B rpade.

[Ipencragiienue 0 CBA3HOCTH

rpada. O6xox rpada
(9WIEpOB MYTH).
[Ipencrasienue

00 OPUEHTHPOBAHHBIX

rpadax

rpada, Ha Morck 00xoj1a rpada, Ha MOUCK My Tei

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI ITPE/ICTABIICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
MPEAMETOB C MOMOIIBIO rpa)oB (KapThl, CXEMBI,
ANEKTPUYECKUE 1IeNH, PYHKIIMOHAIbHbBIE
COOTBETCTBHSI) Ha MpUMEpPax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaiiHbIN OIIBIT U
CIIy4yaiiHOE COOBITHE.
BeposiTHOCTB M yacToTa
coObITHs. Poib
MaJIOBEPOSTHBIX U
MIPAKTHYECKH JOCTOBEPHBIX
cOOBITHI B IPUPOJIE U

B oOuiectBe. MoHeTa u
UTpajbHast KOCTh B TCOPUH
BEPOSITHOCTEM.
[IpakTuueckas pabota
«YacToTa BITIaICHHS OpIIa»

OcBauBaTh NOHATHUSA: CIIy4YalHBIN ONIBIT U
Clly4ailHoe COOBITHE, MAaJIOBEPOSTHOE U MPAKTHUECKH
JIOCTOBEPHOE COOBITHE.

M3yuyaTh 3HaUNMOCTb MAJIOBEPOSTHBIX COOBITHIA

B IIPUPOJIE U OOIIECTBE HA BaXKHBIX IIPUMeEpax
(aBapum, HECUACTHBIE CITyYau, 3alMTa IEPCOHATBHON
uH(popmanuu, nepeaava TaHHbIX).

M3y4aTh posib KIIACCHYECKUX BEPOSATHOCTHBIX
Mozelnel (MoHeTa, UrpalibHast KOCTh) B TEOPHUH
BEPOSITHOCTEM.

HaouoaaTh U M3y4aTh 4acTOTy COOBITHI B TPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX
pPECYpCOB, B X0OJI€ MPAKTUYECKOMN pabOThI

O06o0011eHMe,
CUCTEMATH3aUs 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenpHas CTaTUCTHKA.
BeposTHOCTB CiydaitHOTO
COOBITHS

[MoBTOPATH N3YYCHHOE U BHICTPAMBATDH CUCTEMY
3HAHUM.

Pemarhb 3a5aum Ha peICTaBICHUE U OMKUCAHUE
JTAHHBIX C TOMOIIbIO U3YUYEHHBIX XapaKTEPUCTHUK.
O0cy:k1aTh IpUMeEPHbI CIIYYaHBIX COOBITHIA,

87




MaJIOBEPOSITHBIX U IPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHIA, UX POJIU B IPUPOJE U KU3HU
4eJI0OBEKa

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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8 KJIACC

CiyvaiiHast ”3MEHYUBOCTb.

CpenHue 4icioBoro Hadopa.

CnyyaitHble cCOOBITHS.
BeposTHOCTH M 4aCcTOTHI.
Kitaccnueckue moaenu
TEOPUU BEPOSTHOCTEN:
MOHETAa U UTPAJIbHAS KOCTh

HaumenoBanue pasnena [KonnuecTso OcHOBHOE coJiepkaHue OcCHOBHBIE BU/IbI IEATEIBHOCTH 00Y4aIOIIUXCSA
(Temsl) Kypca 4acoB
IToBTOpEeHME Kypca 4 [IpeacraBieHue 1aHHBIX. IoBTOPSATH N3YyYEHHOE U BBICTPAMBATH CHCTEMY
7 kimacca OnucarenpHas CTaTUCTHKA. 3HAHUU.

PemiaTe 3a7a4m Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C TTOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
PemiaTe 3a1a4u Ha PEICTABICHUE TPYIIIIMPOBAHHBIX
JTAHHBIX U OMMCAHKUE CIYYalTHON N3MEHYMBOCTH.
PemiaTe 3aga4m Ha onpeaeIeHUe YacTOThI
CIIy4ailHBIX COOBITUH, OOCYXJIEHHE TPUMEPOB
CIIy4ailHbIX COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX CITYYaWHBIX COOBITHIMA, HX
PO B PUPOJIE U )KU3HU YEIOBEKA

OnucarenpbHasg CTaTUCTHUKA.
PaccenBanne maHHBIX

Otknonenus. lucniepcus
YUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHCHHUE
YHUCJIOBOTO Habopa.
JlnarpaMmmbl paccenBaHus

OcBauBaTh NOHATHSA: JUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCITOJb30BATb OTHU XaPaAKTCPUCTUKHA
HJIsL OITMCAaHUsA paCCCUBAHUA JaHHDBIX.

Bbl[[Bl/IFaTI) runoTe3nl 00 OTCYTCTBHH HUJIN HAJTUIUH
CBA3HU 110 JUuarpaMmMaM paCcCCHBaHU:].

CTpOI/ITI) AruarpaMMbl paCCCUBaHUA 110 HMCIOIIIUMCA
JaHHBIM, B TOM YHCJIC C IIOMOIIbIO KOMIIBIOTCPA
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MHuoxecTBa

MHO0KECTBO, HOAMHOXKECTBO.

Onepanuu Haj
MHOKECTBAMU:

00bEIMHEHNE, IEPECEUCHHUE,

JIOTIOJTHEHHE.
CaoiicTBa onepanuit
HaJl MHOXKECTBAMH:
MEPEMECTHTEIBHOE,
COYETaTeNIbHOE,
pacrnpeneauTenabHoe,
BKJTIOUCHUSI.
I'padpuueckoe
NpeCTaBIICHUE
MHOECTB

OcBauBaTh NOHATHSA. MHOKECTBO, DJIEMEHT
MHOKECTBA, [I0JIMHOKECTBO.

BbINOJHATH ONlepanMy HaJl MHOKECTBAMMU:
0o0beIMHEHNE, IEpECEYEHUE, JOIIOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATEIBHOE, PACIPEICIUTENBHOE, BKIIFOUCHHUS.
Hcnonb3oBath rpadguueckoe NpecTaBieHue
MHOYECTB IPH ONMHCAHUU PEATBHBIX IMPOLECCOB U
SBJICHUM, IPH PEILICHNH 33124 U3 IPYTUX YUYEOHBIX
IIPEAMETOB U KYpCOB

BeposiTHOCTE CityyaliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.

Cnygaitabie cOOBITHS.
bnaronpustcTByronme

AJIEMEHTApPHbBIEC COOBITHS.

BepostHOCTH COOBITHIA.

OnEBITHI C PaBHOBO3MOKHBIMH
QJICMCHTApPHbIMU COOBITUSIMH.

CrnyualiHbli BBIOOD.
[IpakTuueckas pabota
«OmnbITBI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHSL: dJIECMEHTaApPHOE COOBITHE,
CIIy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIaroNpUSATCTBYIOUIUX AJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemars 3a1a4u Ha BRIYUCIICHUE BEPOATHOCTEN

COOBITHH 10 BEPOSITHOCTSIM 3JI€MEHTAPHBIX COOBITHI

CJIy4alHOIO OIBITA.

Pemrars 3a1a4m Ha BEIYMCIIEHUE BEPOSTHOCTEN
COOBITHI B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITHUSIMH, B TOM UHCIIC

C TIOMOIIBIO KOMITBIOTEPA.
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AJIEMEHTaPHBIMU
COOBITUAMIN

IIpoBOAUTH U U3YYATH ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU
(C MCTIOIB30BAHUEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0J1e MPaKTUYECKON padOThI

BBezaenue B Teoputo rpados

HepeBo. CBoiicTBa aepeBa:
€MHCTBEHHOCTb IyTH,
CYIIECTBOBAHUE BUCAYECH
BEPILUHBIL, CBA3b MEKIY
YHCJIOM BEPLIMH U YUCIIOM
péo6ep. [IpaBusio yMHOKEHUS

OcBauBaTh NOHATHS: JEPEBO Kak rpad 6e3 nukia,
BHCsAYas BepLIMHa (JIUCT), BETBb J€PEBA, MyTh

B JIepeBE, IMAMETP JIepEBa.

HN3yuath cBoiicTBA IepEBA: CYLICCTBOBAHUE BUCSYEH
BEPIIUHBI, €AMHCTBEHHOCTh ITyTH MEXIY JIBYMsI
BEPILIMHAMM, CBSI3b MEXKIY YHCIIOM BEPILIHUH U YUCIOM
peoep.

PemaTts 3a1aum Ha NOMCK M IEPEUHUCIICHUE Ty TEU

B JIepeBe, OIpeieJIeHUE YUCIa BEPIIUH WK pédep

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

C IPUMEHEHUEM MTPABUJIa YMHOKEHUS

Cny4daitHbie cOOBITUS

[IpoTHBOMOIOKHOE COOBITHE.
Hwnarpamma Ounepa.
OOBeuHeHNE U TIepeceueHNe
coObITHii. HecoBmecTHbIE
coObITus. Dopmyna
CJI0’KEHUSI BEPOATHOCTEMN.
[IpaBuiIO yMHOXKEHNUS
BEPOSATHOCTEU. Y CIIOBHAS
BEpOSITHOCTh. HezaBucumele

OcBauBaTh NOHATHS: B3aMHO NPOTHUBOIOJIOKHBIE
COOBITHUSI, OTIEpAllUU HAJl COOBITUSIMU, OOBEAUHEHNE U
nepecedeHne coObITUH, Tuarpamma Jitnepa (Dinepa—
Benna), coBMeCTHBIE U HECOBMECTHBIEC COOBITHSI.
N3yuaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHNUS
JIBYX COOBITHH ((hOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).
Pematsb 3a1a4u, B TOM YHCIIe TEKCTOBBIC 33/1a4d

Ha OTIPEJICIICHUE BEPOATHOCTEH OO BEAMHEHUS U
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coobiTus. [IpencraBienue
CIIy4alHOI'0 9KCIIEPUMEHTA
B BUJIE JIepeBa

nepeceyeHus COOBITUI C TOMOIIBIO YUCTOBOM
OpsIMOH, AuarpamMm Disepa, GOpMYIIbI CII0KESHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOXKEHUS
BEPOSTHOCTEN, YCIIOBHASI BEPOSTHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIYYATHOTO OTIBITA.

N3yuatsh cBoiicTBa (OnpeeNeHus ) He3aBUCUMBIX
COOBITHUH.

PemiaTs 3a1a4u Ha ONpeAEIIEHNUE U UCITOJIB30BAHUE
HE3aBUCUMBIX COOBITHH.

PemaTh 3a1a4u Ha MOUCK BEPOSITHOCTEN, B TOM
YHCJIE YCIIOBHBIX, C UCIIOJIB30BAaHUEM JI€pEBa
CJIy4alHOrO OIbITa

O0o0011eHue,
cUcTeEMaTH3aus 3HAaHUU

[IpencraBineHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepositHOCTH
CITy4aHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKHU

IToBTOPSATH N3yUYEHHOE U BLICTPAUBATH CUCTEMY
3HAHUM.

PemaTh 3a1a4uM Ha MPEJCTaBICHUE U ONTMCAHUE
JTAHHBIX C TIOMOIITLIO H3YUYEHHBIX XapaKTePUCTHUK.
PemaTh 3aga4u ¢ mpuMeHEeHHEM rpadoB.

PemaTthp 3a1aum Ha HaX0XKJICHUE BEPOSTHOCTH
CITy4aifHOTO COOBITHS TI0 BEPOSITHOCTSIM
3JICMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PAaBHOBO3MOXXHBIMH 3JICMECHTAPHBIMHU COOBITHSIMHU.
Pemrars 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEN
00bETMHCHUS U IEPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpaUIeCKIX
NpeACTaBICHUM U JiepeBa CIIy4altHOTO OIbITA.
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Pemathb 3a1a4m Ha nepevrcieHe KOMOUHAUI
(4ucia nepecTaHOBOK, YUCIIA COYETaHUM),

Ha HAXO0XJAEHUE BEPOATHOCTEN COOBITHI C
IPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCIIE

C UCIOJIb30BaHUEM TpeyroabHuka [lackans

OBLIEE KOJIMYECTBO
YACOB IIO [TPOI' PAMME

34
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9 KJIACC

Ornepanuu HaJ| COOBITHSIMU.
HezaBucumocTh COOBITHIA

HanmenoBanue paznena |KonnuectBo OCHOBHOE CcOJIepKaHUE OCHOBHBIE BU/IBI JEATEIIBHOCTH 00YyYaIOIIUXCs
(Temnl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHBIX. IoBTOPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
& KJacca OnucaresibHas CTaTUCTHKA. 3HAHUWMH.

PemaTp 3a1a4m Ha IpeICTABICHUE U OITUCAHUE
JTAaHHBIX.

PemaTp 3agaum Ha HAXOXK/ICHHUE BEPOSTHOCTEH
00bEIMHEHUS U IEPECEUCHUS COOBITUM, B TOM YHCIIC
HE3aBHUCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCKUX
MPECTABICHUN U JEPEBA CIYYAHOTO OIIBITA.
PemaTthb 3a1auu Ha riepeynciaeHre KOMOUHAITNI
(uncna mepecTaHOBOK, YKCIIa COYETAHUM ),

Ha HaXO0XJIEHHUE BEPOSITHOCTEN COOBITUI

C MpUMEHEHNEM KOMOMHATOPHUKH, B TOM YHCIIC

C UCIOJb30BaHUEM TpeyroibHuka [Tackans

DneMeHTh KOMOMHATOPUKHU

[TepecranoBku. @akTopuan.

CoueraHus ¥ YUCIIO
coyeTtaHuil. TpeyroabHUK
[Tackans. [IpakTnueckas
paboTta «Beruucnenue
BEPOSITHOCTEUN

C HUCTOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUSI, YIIOPsII0UYEeHHAas 1apa, Tpoiika 00beKTOB,
[IEPECTAaHOBKA, (paKTOpHAN YUCIIa, COYETAHUE, YUCIIO
coYeTaHuM, TpeyroubHuk [lackass.

Pemarhb 3a1a4u Ha IEPEYUCIICHUE YIIOPSAIOYEHHBIX
nap, TPOEK, MEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHHUU DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (PYHKITUI
AIIEKTPOHHBIX TAOIUID)

Pemats 3a1a4n Ha IPUMEHEHHE YHCTIA COYCTAHHM

B anreOpe (CokpaméHHoe YMHOKCHUE, ONHOM
HrroToHa).

Pematb, npuMeHsst KOMOMHATOPUKY, 3a/1a4H

Ha BBIUUCIICHUE BEPOSTHOCTEN, B TOM YHUCIIE C IIOMOIIBIO
AIIEKTPOHHBIX TAOJIUII B XOJI€ MPAKTUYECKON pabOThI

['eomerprueckas
BEPOSITHOCTh

I'eomerpuueckas
BEPOATHOCTH. CiTydaiiHbIN
BBIOOP TOYKH U3 PUTYPBI
Ha IUNIOCKOCTH, U3 OTPE3Ka,
13 IyTU OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
PemiaTh 3a1a41 Ha HAXO0XKJICHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BEIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPYTa, OTPE3KA UJIU IyTH
OKPYHOCTH, YHCJIIOBOTO MPOMEXKYTKA

Hcneitanus bepnyinu

Ucneitanne. Ycnex u
Heyaaua. Cepus UCTIBITAHUI
110 IEPBOTO yCIexa.
Ucnerranns bepnyiu.
BepostHOCTH COOBITHIA

B CEpPUH UCIIBITAHUIN
bepnymnu. [Ipaktrueckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh NOHATHA UCIIBITAHKUE, JIIEMEHTAPHOE
coObITHE B UCIIBITAHUHU (yCHIEX U HEYyAaua), Cepus
VCIIBITAHWW, HACTYILJICHHUE IIEPBOr0 ycrexa
(Heynauu), cepust ucnblTanuii bepuymu.

Pemats 3a1a4u Ha HAXOXKAECHUE BEPOSTHOCTEN
cOOBITUH B CEPUM UCTIBITAHUI 10 IEPBOrO ycrexa,
B TOM YHCJI€ C TIPUMEHEHHEM (POPMYJIbI CYMMBI
reOMETPUYECKOU IIPOTrPECCUM.

PemaTe 3a1a4m Ha HAXOXKICHUE BEPOSTHOCTEN
AJIEeMEHTAPHBIX COOBITUI B CEpUU UCTIBITAHUI
bepHyM, Ha HAXOXKIEHHUE BEPOSITHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUH UCIIBITAHUM
bepnynm.

H3yuaTs B X0/1€ NpaKTH4eCKOH padoThlI,
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B TOM YHUCJIE C IOMOIIbIO HU(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITAHUN
bepnymm

CnyuaiiHas BeJIMUMHA

CnyyaiiHasi BeTuYuHa U
pacrpeesieHue
BEPOSITHOCTEM.
MareMaTn4eckoe 0XKUJaHnuE
U JUCTIEPCUS CIIyYalHOU
BeJMYUHEL. [IpuMepsl
MaTeMaTUYeCKOro OXKUIAHUS
KaK TEOPETUYECKOTO
CpPEHETO 3HAYEHHUS
BEJINYMHBI.

[TonsiTue o 3aKkoHE OOIBIINX
yucen. M3mepenue
BEPOSTHOCTEU C OMOIIBIO
yacToT. [[pumMeHenune 3akoHa
OOJIBIIUX YHCETT

OcBOUTH NOHATHS: CITydailHAs BEJIMUMHA, 3HAUCHUE
CIIy4ailHOW BEJIMYUHBI, paclpeielICHUE
BEPOSITHOCTEM.

HN3yuathb 1 00Cy:KIaTh IPUMEPHI JUCKPETHBIX U
HEMPEPBIBHBIX CIyYalHbIX BEJIMUUH (POCT, BEC
YeJIOBEKA, YNCIIEHHOCTh HACEJICHUS, APYTUE
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH ), MOJIETIbHBIX CITyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMU OIBITAMU
(OpocaHre MOHETBI, UTPATBHON KOCTH, CO CITy4aiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSI: MATEMATUYECKOE OKUIAHNE
CJIIy4alHOM BEJIMYMHBI KaK TEOPETUUYECKOE CPENHEE
3HAYEHHE, JUCIIEPCHS CTyYallHOW BEJIMYUHBI KaK
aHaJIoT JUCIIEPCUN YUCIIOBOTO Habopa.

PemiaTe 3a1a41 Ha BEIYMCIICHUE MATEMATUYECKOTO
O0XKHUJIAHUS Y JTUCIIEPCUU TUCKPETHOU CIIy4alHOMN
BEJIMYUHBI 10 33JTaHHOMY PaCIpPEICIICHUIO, B TOM
YHUCJIE 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OKUIAHUEM U
JACTIEPCUEH HEKOTOPBIX paCIpPEaEIICHUH, B TOM
YUCJIE pACTIPEAECTICHUS CITyYalHOW BEIIMYUHBI «UUCIIO
YCIIEXOB» B CEPUHU UCTIBITAHUN bepHyu.
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M3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIIUXCS
CIIy4allHBIX OMBITAX KaK CIy4aiHYIO BEJIMUKHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBINX YHcel (B hopme
bepnyinu): pu 00JIBIIOM YKCII€ OMBITOB YacTOTa
cOOBITHUS OJIM3KA K €r0 BEPOSATHOCTH.

PemaTh 3a1a4um Ha U3MEPEHUE BEPOSITHOCTEM

C MOMOUIBIO 4acTOT. O0CYKAATh POJIb 3aKOHA
OOJIBIIINX YHCEJI B OOOCHOBAHWU YaCTOTHOTO METO/1a
U3MEPEHUS BEPOATHOCTEM.

OOcyxmaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSIBICHUE
CTATUCTUYECKON YCTONYMBOCTH B U3MEHUYUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIINX YUCEN B IPUPOJIE U
B 'KU3HU YE€JIOBEKa

O060011eHrE, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IHoBTOPATH N3YyUEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHas CTAaTUCTHKA. 3HaHUM.
BeposiTHOCTB Ci1ydaitHOTO PemiaTe 3a1a4u Ha IPEACTABICHUE U OITUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Cnyyaiinble | PemaTthb 3amaum Ha HaX0XACHUE BEPOATHOCTEH
BEJIMYMHBI U PaclpeAesieHus COOBITHH, B TOM YHUCJIE B OMBITaX C
PaBHOBO3MOXHBIMU JIEMEHTaAPHBIMU COOBITUSIMH,
BEPOATHOCTEH 0OBEANHEHUS U TIEPECECUCHHUSI
COOBITUM, BBIYUCIIATH BEPOSITHOCTH B OIBITaX
C CEpPUSIMU CIIyYalHBIX UCTIBITAHUIN
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOIT'PAMME
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