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Pabouas mporpamma mo yueOHOMYy mpenmery «Martemartuka» Ha ypOBEHb
OCHOBHOTO 0011ero o0pa3oBaHMsI COCTaBJIEHA C Yy4eTOM paboyeil mporpammbl
BOCMIUTaHWsA. BocmuTarenbHBI TMOTEHIIMANT JAaHHOTO Y4YeOHOro mpeaMera
o0ecrieunBaeT peanu3aluio OJaronpusTHBIX YCIOBUM ISl Pa3BUTHUS COLMAJIBHO
3HaYMMBIX OTHOILIEHUIN OOYyYarolUMXcs U MPEKIE BCETO IIEHHOCTHBIX OPUEHTHPOB
(umeneBbIX MOPHUOPUTETOB). LleneBble OpUEHTUPBI PE3YyIbTATOB BOCHUTAHUS Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUS:

I'paxaanckoe BocIMTaHHE:

e 3HAOMIMK W [PUHUMAIOIIMKA CBOIO POCCHUCKYK) T'PaX)TaHCKYIO
NPUHALIIEKHOCTh (MICHTUYHOCTh) B IMOJHUKYJIbTYPHOM, MHOTOHAIIMOHAJIBLHOM M
MHOTOKOH()ECCHOHAILHOM POCCUHCKOM O0IIECTBE, B MUPOBOM COOOIIIECTBE;

® [IOHMMAIOIINUNA CONMPUYACTHOCTh K MPOIUIOMY, HACTOSILEMY U OyayleMy
Hapojga Poccuu, ThICSYENETHEM HCTOPUM POCCUHCKOM TIOCYJApCTBEHHOCTH Ha
OCHOBE  HCTOPHUYECKOTO  NPOCBEUIEHUSA,  POCCHUUCKOTO  HAIMOHAIBHOTO
HMCTOPUYECKOIO CO3HAHUS;

® [POSIBJISAIOIIMN yBaXXE€HUME K TOCYJapCTBEHHbIM cuMBoJaMm Poccun,
Ipa3HUKaM;

® MPOSBJIAIOMIUNA TOTOBHOCTh K BBITIOJHEHHIO O0SI3aHHOCTEN TrpaskJaHUHA
Poccun, peanuszanuy cBOMX T'pakIaHCKUX IPaB M CBOOOJ NMpHU yBaXKEHUU IpaB U
cB000/1, 3aKOHHBIX UHTEPECOB JIPYTUX JIOCH;

® BhIpaXKaloOUMil HEMPUATHE JIIOO0W JUCKPUMUHALMU TPaXKIaH, NPOsSBICHUN
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIUU B OOILIECTBE;

® [PUHUMAIOUIMI Yy4yacTME B IKHU3HHM Kiacca, 0011e00pa3oBaTeIbHON
OpraHu3alliy, B TOM YHCJE CaMOYIIPABJICHWH, OPUEHTHPOBAHHBII Ha ydacTHE B
COLIMAJIbHO 3HAYUMOM neaTenbHOCTH. [laTpuoTHyeckoe BocnuTanue:

® CO3HAWIIWKA CBOK HAUMOHAIBbHYI, STHUYECKYIO IPHUHAJIEKHOCTb,
TOOSIUI CBOM HApOJ, €T0 TPATUIUH, KYJIBTYPY;

® IPOSBISIIONINI YBa)XXEHUE K MCTOPUYECKOMY U KYJbTYPHOMY HACJEIHIO
CBOEr0 M Jpyrux HaponoB Poccuu, cumBoiiaM, Tpa3gHUKaM, TaMATHUKaM,
TpaJHMLMAIM HaApOJOB, POKUBAOIINX B POJHOU CTpaHE;

® MPOSIBISIONIMA HHTEPEC K TMO3HAHUIO POJHOTO S3bIKA, UCTOPUU U
KYJIBTYpPBI CBOETO Kpasi, CBOETO Hapoaa, Ipyrux Hapoaos Poccuu;

® 3HAIOLIMN U YBAKAOLIMN TOCTHKEeHU Haeu Poaunel — Poccnn B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTHsX, OOEBbIE MOJBUIM U TPYAOBBIE JOCTH)KECHUS,
repoes U 3alMTHUKOB OTeuecTBa B NPOILIOM U COBPEMEHHOCTH;

¢ [IPUHHAMAIOIIMKA  y4YaCTHE€ B  MEPOIPHUATHIAX  NATPUOTHYECKOMN
HaITPaBJIEHHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

® 3HAMMA M YBaXAIOIIHUKA TyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOETO



HapOJa, OPUCHTHPOBAHHBIM HA JYyXOBHBIE LEHHOCTA W HPABCTBEHHBIE HOPMBI
Hapos0B Poccun, poccuiickoro o0IecTBa B CUTYyaIusIX HPaBCTBEHHOTO BhIOOpa (C
Y4€TOM HAllMOHAJIBLHOM, PEIMTUO3HON MPUHAJICKHOCTH);

® BBIPAXKAIOIIMKA TOTOBHOCTh OLICHUBATh CBOE IIOBEICHUE W TMOCTYIKH,
MOBEJACHUE U TOCTYNKH APYTUX JIFOJACH C MO3ULIHUN TPATULMOHHBIX POCCHUUCKHUX
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEM M HOPM C YYE€TOM OCO3HAHHUS IOCIIEICTBUN
MTOCTYIIKOB;

® BBLIPAXKAIONIUN HENPUITHUE AHTUTYMAHHBIX W ACOLMAIBHBIX MOCTYIKOB,
MOBEJICHUSI, TPOTUBOPEUAIIUX TPAAUIIMOHHBIM B Poccuu 1yXOBHO-HPABCTBEHHBIM
HOPMaM M LEHHOCTSIM;

® CO3HAIOUIUN COOTHOIIIEHHWE CBOOOJBI M OTBETCTBEHHOCTH JIMYHOCTH B
YCIIOBUSIX HWHJUBUIyAIbHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAYCHHUE U
LEHHOCTh MEXKHAIIMOHAIBHOTO, MEXPEIUTHO3HOTO COTJIACHUS JIKOJIEN, HAPOJOB B
Poccuun, ymeronuit o01marhbesi ¢ JH0IbMH pa3HbIX HAPOJOB, BEPOUCIIOBEIaHMI;

® MPOSBIISIIONIMNA YBaXXEHHUE K CTapIIUM, K POCCUUCKHUM TpPaJAUIIMOHHBIM
CEMEHHBIM IEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KYUHBI M KCHIIUHBI IS
CO3/IaHUSI CEMbH, POXKJICHUS U BOCIIUTAHUS JCTEM;

® MPOSBIISIONINN UHTEPEC K YTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY S3bIKY U
JUTEPATYpE KAK YACTH JYXOBHOU KyJIbTYpPbl CBOErO HapoAa, POCCUKCKOIO
o01iecTna.

JcTeTHYECKOe BOCIIUTAHUE:

® BBIPAXKAIOIINIA NOHUMAHHE IIEHHOCTH OTEYECTBEHHOTO W MHPOBOTO
MCKYCCTBa, HAPOJHBIX TPAAUIMI U HAPOJHOTO TBOPUECTBA B HCKYCCTBE;

® MPOSBJISIIONIMK  ASMOLUMOHAIBLHO-YYBCTBEHHYKD BOCHPUUMYMBOCTH K
pPa3HbIM BHJIAM HCKYCCTBA, TPAAULHUSIM M TBOPUECTBY CBOErO W JAPYTMX HAPOJOB,
MOHMMAHUE UX BIUSHUS HA IOBEJCHUE JIIOIEH;

® CO3HAIOWIUK POJIb XYJAOKECTBEHHOMW KYJIbTYphl Kak CpEICTBa
KOMMYHHUKAIIUM M CaMOBBIP&KECHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHUE
HPABCTBEHHBIX HOPM, IIECHHOCTEMN, TPAIUILINI B HCKYCCTBE;

® OpPUEHTHPOBAHHBIM HA CAMOBBIPAKEHHUE B PA3HBIX BUJIAX HCKYCCTBA, B
XyA0>KECTBEHHOM TBOPYECTBE.

dusnyeckoe BocnuTaHue, (GopmMHpoBaHHME KYJIbTYPbl 310POBbS M
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

® TIOHMMAIOUIMN IIEHHOCTh >KU3HU, 3JI0POBbS U OE€30MAaCHOCTH, 3HAYEHUE
JUYHBIX YCUJIUH B COXPAHEHUHU 3/I0POBbs, 3HAIOIIMKA W COOJIIOAIOIINNA MpaBUiia
0e3omacHOCTH, 6€30MaCHOTO MOBEICHUSI, B TOM YHCII€ B UHPOPMALIMOHHOM cpeie;

® BRIPAXKAIOIINI YCTAHOBKY Ha 3JI0POBBINA 00pa3 KU3HM (30pPOBOE MUTAHNUE,
COOJIIOJICHNE TUTUEHUYECKUX TMPaBUJl, COATAaHCHUPOBAHHBIA PEXUM 3aHATUU H
OTJIbIXa, PETYISIPHYIO (PU3NYECKYIO aKTUBHOCTH);



® [IPOSIBJISIONINN HENPUATHE BPEIHBIX MPUBBIUEK (KypeHHUs], YOTpeOIeHUs
QJIKOT0JIsl, HAPKOTUKOB, UTPOBOM M HMHBIX ()OPM 3aBHCHUMOCTEN), TOHUMAaHUE HUX
MOCJIE/ICTBUM, Bpea it GU3NYECKOTO U TICUXUUECKOTO 370POBBS;

® YMEIOIINI 0CO3HaBaTh (PU3NUECKOE M SIMOIMOHANIBHOE COCTOSIHUE (CBOE U
OpPYrUX JIOAEH), CTPEeMSIIMICS yOpaBIsITh COOCTBEHHBIM 3MOLMOHAIbHBIM
COCTOSIHUEM,;

® CHOCOOHBIM  aJanTUpPOBaThCA K  MEHSIIOUIUMCS  COIMAJIbHBIM,
UH(GOPMAIIMOHHBIM U MPUPOTHBIM YCIOBHUSAM, CTPECCOBBIM CUTyallUsM. TpyaoBoe
BOCIIMTaHUE:

® YBAKAIOLIMU TPYH, PE3yJbTAaTbl CBOErO TPyAa, TPyda APYIUX IOJEH;
OPOSBISIONIUNN HHTEpPEC K MPAKTUUECKOMY H3Yy4YeHHIO Mpodeccuil U Tpyna
Pa3JIMYHOIO POJAa, B TOM YHCJIE HA OCHOBE IPUMEHEHNUS IIPEIMETHBIX 3HAHUM;

® CO3HAIOUIMM BaXXHOCTh TPYAOIIOOMS, OOydyeHUs TpyAy, HAKOIUICHUA
HaBBIKOB TPYAOBOW JEATEIBHOCTH HA MPOTHKECHUU OJKU3HU JUI  YCIELIHOMN
po(heCcCHOHATIBHON caMopeaIn3alii B pOCCUICKOM OOIIECTBE;

® yYaCTBYIOUIUI B PEILICHUHU NMPAKTUYECKUX TPYAOBBIX A€, 3a/1a4 (B CEMbE,
00111e00pa30BaTEIbHON OpraHu3alu, CBOEH MECTHOCTH) TEXHOJOTHYECKON U
COLIMAJbHONM HANpPaBJIEHHOCTH, CIHOCOOHBI HWHHUIIMUPOBATh, IUIAHUPOBATh MU
CaMOCTOSTEIIBHO BBIIIOJIHATH TAKOTO POJA AEATEIbHOCTD;

® BBIpAXAIONIMA TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY U IOCTPOCHHUIO
VHAMBHUIYAJIbHON TpaeKTopuu 0Opa3oBaHUS U JKU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX W OOIIECTBEHHBIX MHTEPECOB, MOTPEOHOCTEH. DKOJOTHUYECKOE
BOCIIUTaHUE:

® T[IOHUMAIONIMN 3HAYEHUE U TJI00ATBHBIM XapakTep HDKOJIOTHYECKUX
npobisieM, MyTed MX pEIIeHUs, 3HAUYEHUE HKOJIOTMYECKON KyJbTypbl YelOBEKa,
00I11eCTBa;

® CO3HAIOIIUKA CBOIO OTBETCTBEHHOCTh KaK TpakJaHMHA U MOTpeOUTENs B
YCJIOBUSIX B3aUMOCBS3U IPUPOJTHON, TEXHOJIOTUYECKON U COLIMAIILHOU CPEN;

® BBIPAXKAIOUIMKA AKTUBHOE HEIPUATHE ACHUCTBUN, IPUHOCIIIUX BpEN
IIPUPOJIC; OPUEHTUPOBAaHHBIM HAa IIPUMEHEHUE 3HAHUM E€CTECTBEHHBIX U
COLIMAJIBHBIX HAyK Uil pelleHus 3agad B 0OOJacTH OXpaHbl MPHUPOJBI,
IJJAHUPOBAHUSI CBOMX ITOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEACTBUN IS
OKPYKaroUIEH Cpebl;

® VYACTBYIOIIMA B TMPAKTUYECKOW JESATEIBHOCTH  SKOJIOIMYECKOU,
MIPUPOIOOXPAHHON HAIPABIEHHOCTHU.

IleHHOCTH HAYYHOI'0 MO3HAHMSA:

® BBIPAKAIOLINNA ITO3HABATEIbHBIE HWHTEPECHl B pa3HbIX MPEIMETHBIX
00JIaCTSAX C YYETOM MHJIUBUYyAIbHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTHKEHMUIA;

® OPHEHTUPOBAHHBIM B JEATEIBHOCTM HA HAy4YHbIE 3HAHUA O NPUPOLE U



o0I11ecTBE, B3aMMOCBA3SIX YEJIOBEKA C MPUPOTHOM U COLIMATIBHON Cpeloil;

® Da3BHBAIOLIMI HABBIKM HMCIOJIB30BAaHUS PA3IMYHBIX CPEACTB IO3HAHUSA,
HAKOIUIEHUSI 3HAaHUHN O MUpE (SI3bIKOBAsI, YUTATEIbCKAS KYJIbTYpa, IEATEIbHOCTD B
nHpopMarmoHHoOM, MG POBOH cpee);

® JICMOHCTPUPYIOIIMN HAaBbIKM HAOJMIOJEHUI, HaKOIUIEHUs (aKToB,
OCMBICIICHHSI OMbITAa B €CTECTBEHHO-HAyYHOM M TyMaHUTapHOH 0O0JacTsx

IIO3HAHU4, HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

M3yyeHne mMareMaTHKUd Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAIMPABIEHO
Ha JOCTIDKEHHE OOYYaroIIMMUCS JIMYHOCTHBIX, METalpeAMETHBIX U IPEeIMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB OCBOCHUS yUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOCHUA  MPOrpaMMbl 1O  MaTEMAaTHKE
XapaKTepU3yHOTCS:

1) naTpHOTHYECKOEe BOCIIUTAHHUE:

MPOSIBJICHUEM HMHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCHUHUCKOW MAaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHHUSIM POCCUUCKHAX MATEMAaTHKOB U POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3THUX JOCTHKCHUH B JIPYTrMX HAayKax U
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHCcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00s3aHHOCTEN T'paXkIaHUHA U pealn3aluu ero mnpas,
NPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHUH, IPOLEAYp IPakJaHCKOT0 00IIecTBa (HanpuMep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHUIO AITHYECKUX NPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KEHU HAyKd, OCO3HAHHMEM BaXXHOCTH MOPAJIbHO-3TUYECKHUX
IPUHIIUIIOB B IEATEIILHOCTH YYEHOIO;

3) TpyI0BO€ BOCTINTAHHUE:

YCTAaHOBKOM HA AKTHMBHOE YYaCcTHE B pPEUICHUM MPAKTUYECKHX  3a1ad
MaTeMaTHYECKOW  HANpPABJIEHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMAaTH4YECKOIO
o0pa3oBaHMsI Ha TMPOTSHKEHMM BCEM KU3HM JUIA YCHEWHOW mpodeccnoHambHOM
NESATENIbHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
NOCTPOEHUEM HHIUBUIYAIIbHOW TPAEKTOPUU OOpa30BaHUS M >KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOe BOCTIMTAHHUE:

CIIOCOOHOCTBIO K OMOLIMOHAJIBHOMY M OCTETHYECKOMY  BOCIPHUSTHIO
MaTeMaTH4ecKuX OOBEKTOB, 3ajad, pEIICHW, pacCyKICHUH, YMEHHIO BHJICThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAaLMEN B NEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaY4YHBIX IIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHsS UEJIOBEKa, NPUPOAbI W OOUIECTBA,
NOHMMAaHHEM MAaTeMaTH4YEeCKOW HAyKU KakK cepbl YeTOBEUECKON NIEATEIbHOCTH, ITAIOB
€€ pa3BUTUS W 3HAYMMOCTH U1 Pa3BUTHsS LUBUIM3AIUMU, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKU U MaTEMATHYECKOM KYJIbTYpOW KakK CPEACTBOM ITO3HAHUS MUDPA,



OBJIaACHHUECM HpOCTCfIHIHMH HaBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocmuTranue, GoOpMHpPOBaHWE  KYJIbTYPbI  310pPOBbS U
IMOIMOHAIBHOTO (JIAT OOy YHs:

TOTOBHOCTBIO ITPUMEHATHh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOErO 3J10POBbS,
BEJICHUS 3I0POBOr0 00pasza >KU3HU (370pOBOE MHUTaHHUE, COAJTAaHCUPOBAHHBIA PEXHUM
3aHATUH U OT/AbIXa, peryispHas pusnueckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBBIKA
pednekcun, MPU3HAHMEM CBOETO MpaBa Ha OMMOKY M TaKOro e IpaBa JIPyroro
YeJI0BEKa;

7) ’KOJIOTHYECKOE BOCITUTAHHE:

OpUEHTallMel Ha TPUMEHEHUE MATEMaTHYECKUX 3HAHMM I penieHus 3ajaay
B 00JIaCTH COXPAHHOCTU OKPYXAIOILEH Cpe/ibl, IIIaHUPOBAHUS MTOCTYNKOB M OIIEHKU UX
BO3MOXHBIX TIOCIIEACTBUNA JUISI OKPYKAIOIIEH Cpeabl, OCO3HAHMEM TJ100aJIbHOrO
XapakTepa dKOJIOTMUECKUX MPoOJIeM U IMyTel UX pelIeHus;

8) amanranus K H3MEHSIIOIIUMCS YCJIOBUAM CONUAILHON U MPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSX HEONPEIEIEHHOCTH, ITOBBIIIEHNUIO YPOBHS
CBOEH KOMIIETCHTHOCTH Ye€pe3 IPAKTUYECKYIO ACATEIBHOCTb, B TOM YMCIIE yYMEHUE
YUUTBCS Y APYTUX JIOAEH, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HE0OXOAMMOCThIO B (hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YKcIie POPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHHSIX, B TOM YHCIIE pAaHEE HE U3BECTHBIX,
0CO3HaBaTh JePUIIMTH COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIINN KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS
U IeUCTBUS, (POPMYIMPOBATH U OLIEHUBATH PUCKU U MOCHEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare ocBOSHUS IPOrpaMMBbI TT0 MATEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOyuyaroiierocs 0yayT chOpMUpPOBaHbI METANPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAJIbHBIMHU TMO3HABATEILHBIMU JIEHCTBUIMU,
YHUBEPCAIbHBIMH  KOMMYHHUKAaTUBHBIMH  JICUCTBHUSIMA W YHHUBEPCAJTbHBIMU
PETYISTUBHBIMU JACHUCTBUSMU.

Ilo3HaBaTe/ibHbIC YHHBEPCAJbHbIC Y4eOHbIC ACHCTBHS
ba3osble Jlornyeckue 1eiicTBUA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKH MATCMATHUYCCKUX
00BEKTOB, TMOHATHUN, OTHOIIEHUN MEXIy MOHATUAMH, (POPMYIUPOBATH OMPEIEICHUS
HOHS[TI/If/'I, yCTaHaBJIMBATb CymeCTBeHHBIﬁ ITPpHU3HAK KJ'IaCCI/I(l)I/IKaL[I/II/I, OCHOBAaHUA
JUTst 0000IIEHUs U CPaBHEHU S, KPUTEPUHU TIPOBOJUMOTO aHAIIN3A;

BOCIIPHUHUMATH, (OPMYJIUPOBATH U PEOOPA30BBIBAThH CYKACHUS: YyTBEPAUTEIbHBIC



U OTpULIaTEIbHbIE, €AUHUYHBIE, YACTHBIE U 00I1IME, YCIOBHBIC,

BBISIBIIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTUBOPEUHS
B (akTtax, [aHHBIX, HAONIONECHUSAX U VYTBEPXKICHHUIX, MpearaTb KpPUTEPHH
UIs1 BBISIBIICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieNaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTHKH, J€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKHX YTBEp)KICHUH  (TMpsMble U
OT TMPOTHUBHOTO), TMPOBOJUTH  CAMOCTOSITEIbHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTH4ecKuX (PaKTOB, BBICTpAaUBATh APTYMEHTAIUIO, NPUBOIUTH IPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh croco0 pemieHust y4eOHOi 3a1a4yn (CpaBHUBATH HECKOJIBKO BapUaHTOB
pelieHus1, BIOUpaTh HauboJiee MOAXOAAIIUN ¢ YUETOM CaMOCTOSTEIbHO BBIJEIEHHBIX
KPUTEPUEB).

ba3zoBrble ucciegoBaTe/IbCKUE 1eHCTBUA:

WCITOJIB30BaTh  BOIMPOCHI KaK HMCCIICNOBATECIbCKHA WHCTPYMEHT ITO3HAHUS,
bopMyIHpPOBaTh BOIIPOCH], PUKCUPYIOIINE MPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH THIIOTE3Y, apTyMEHTHUPOBATH CBOIO
TO3UIINI0, MHCHHE,

MIPOBOJIUTH 10 CAMOCTOSTEIHLHO COCTABICHHOMY IUIAaHY HECJIOKHBIN SKCIIEPHMEHT,
HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 0ObEKTa,
3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUST W BBIBOJABI 1O pe3yjibTaTam
MPOBENEHHOTO HAOIOEHUS, UCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCThH MOJIYYCHHBIX
pe3yJbTaTOB, BRIBOJAOB U O00OIICHU;

MPOTHO3WPOBATh BO3MOXHOE pa3BUTHE TpoIecca, a TakKe BBIIBUTATH
MIPETIOJI0KEHHUS O €TO Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nnopmanueii:

BBISIBJIATH ~ HEJOCTATOYHOCTh U M30BITOYHOCTH ~ MH(pOpPMAIMH,  JIAHHBIX,
HEOOXOUMBIX JUJISl pELIeHUs 3a4a4u;

BBIOMpATh,  AHAJIU3UPOBATH,  CHUCTEMATU3UPOBAaTH W UHTEPHPETUPOBATH
UH(OpMAIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpATh (pOopMy npeacTaBiaeHuss HHGOPMAIMU U WLTIOCTPUPOBATH peliacMble
3a/la4yl cCXeMaMu, TuarpaMMaMu, HHOM rpaduKkoil 1 uX KOMOMHALMSIMU;

OLIEHMBATh HAAEKHOCTh MHPOPMAIMH 0 KPUTEPHUSIM, MPEITIOKEHHBIM YUUTEIEM
WK ¢HOPMYITHMPOBAHHBIM CaAMOCTOSITENBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble JeNCTBUS:

BOCIIpUHUMATL H (1)OpMYJII/Ip0BaTB CYXKICHUSA B COOTBCTCTBHU C YCJIOBUAMHU U
OeIsIMu 06IHCHI/I${, ACHO, TOYHO, I'PaMOTHO BbIPaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX
N IMMCbMCHHEBIX TCKCTAX, JaBaTh ITOSACHCHUSA 110 XO4Y PCHICHHA 3a1a4, KOMMCHTHUPOBATH



NOJIyYEHHBIA pE3yJIbTaT;

B XO0Je OOCYXIEHHs 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TEMBI,
po0JIeMbl, pelIaeMoil 3a/1auu, BbICKA3bIBATh WJEH, HALCJIEHHbIE HA MOUCK PEIICHUS,
COMNOCTaBIIATh CBOM CYXKJEHHUA C CYXKJICHUAMH JIPYyTUX YYacTHUKOB JHaora,
oOHapyXH1BaTh pa3IM4yMe U CXOACTBO MO3UIMM, B KOPPEKTHON popme popmyarpoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

OPEJICTaBISITh PE3yibTaThl PELICHUS 3aJaud, HKCIEPUMEHTa, HCCIEIOBaHMS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3aaay
IPE3EHTAlMU U OCOOEHHOCTEN ayIUuTOPUY;

INOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHANBUIyaJIbHON pabOThI
IPU pELIEHUHU y4€OHBIX MAaTEMAaTUYECKUX 33/1aY;

IPUHUMATh [EJIb COBMECTHOM JEATEIBHOCTH, IUIAHMPOBATh OpraHU3aLUIo
COBMECTHOM palOTHI, paclpenensaTh BUAbl padoT, JOrOBAPUBATECS, 00CYKIATh IIPOLECC
U pe3ynbTar padboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (opmax padoThl (0OCykaAeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE LUTYPMBI U APYTHUE), BHITOJIHATH CBOIO YAaCTh padOThl U KOOPJAUHUPOBATH CBOU
JNEUCTBUS C IPYTMMU WIEHAMH KOMaH/Ibl, OLICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMIA
IPOAYKT IO KpUTEPUAM, CHOPMYJIMPOBAHHBIM YUYAaCTHUKAMHU B3aUMOCHCTBUS.

PerynsitTuBHble YHHBepPCAJIbHbIe YyUeOHbIEe TelCTBUS
Camoopranusamnus:

CaMOCTOSATEIILHO COCTAaBJISATh IUTAH, aJTOPUTM pEIIeHUs 3a1adul (MU €r0 4YacTh),
BBIOMpATh CMOCOO pEIIeHUs C Y4E€TOM HMEIONIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHUPOBATh BAPWUAHTHI PEIICHUN C y4ETOM
HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJa/JETh Croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3ysbTara
penIeHnss MaTeEMaTUYECKOH 3a1a4H;

NPEeABUAECTh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IpU PEIIEHUU 3a]ayH,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAaWJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa JESITEIIBHOCTU IMOCTaBJICHHOW IeNu W
YCIOBUSIM, OOBSICHATh MPUUMHBI JOCTHMKCHHS] WM HEJOCTHKEHHS LIENH, HaXOIUTh
OIIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI MO MAaTEMATHUKE IPEICTABICHbI
10 rojaM oOy4eHHs B CIACAYIONIUX pa3jesiax MPorpaMMbl B paMKaX OTACIbHBIX YYEOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Maremarukay, B /-9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpus», «BEpoATHOCTh U CTATUCTUKA.



®EJIEPAJIBHASI PABOYAS IIPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

COJEPXKXAHUME OBYUEHUA
5 KVIACC

HartypanbHble 4ncJia v HyJIb
HatypanbHoe umcno. Psg  nHarypampubix uymcen. Yuciao 0. H3obpaxenue

HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YMCIOBOM) MPSAMO.

[lo3unmoHHass cucTeMa CcyucleHud. PumMckas HyMmepauuss Kak IpuUMep
HEIO3UIMOHHON CUCTEMBI cUuCIeHus. [lecaTnunas cucremMa CUUCIICHHUS.

CpaBHeHHE HaTypaJbHBIX YHUCEJI, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
CrnocoObl cpaBHeHHsI. OKpyTJIEHHE HATYpaIbHBIX YHCE]L.

CnoxeHue HaTypallbHbIX YUCEJ, CBOMCTBO HYJISI MIPU CIIOKEHUU. BbruntaHue kak
JeicTBrUE, 00paTHOE CIIOKEHHIO. Y MHOKEHHUE HATypaJbHBIX YHUCEN, CBOWCTBA HYNS U
CAUHUIIBI TIpU yMHOXKeHUU. JlemeHue Kkak JeiicTBue, oOOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neficTBuid, CBI3b Mexay HUMU. [IpoBepka pesyibTaTa apumMeTHIecKoro
nevctBus. [lepeMecTuTenbHOE W COYETATEIHLHOE CBOMCTBA (3aKOHBI) CJOXKEHUS U
YMHOKEHHSI, pacCIpeIeTUTENbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3zoBanue OyKB I 0003HAYEHUS! HEM3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apu(PMETUUECKUX JCHUCTBUIA.

JlenuTenu ¥ KpaTHBIE YKCIIA, PA3JIOKEHNE HAa MHOXKATENU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb ¢ HaTypaldbHBIM MOKa3aTeIeM. 3allliCh YHCIA B BUJE CYMMbI pa3psiAHbIX
CJaracMpblix.

HucnoBoe BbIpakeHHUE. BplunciieHMe 3HAYEHUM YKCIIOBBIX BBIPAXKEHUM, MOPSIIOK
BBITIOJIHECHUS JACUCTBUN. VICMONb30BaHME MPU BBIUUCICHUAX MNEPEMECTUTEIBHOTO H
COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS M YMHOXEHHUSI, PACHpPEAeIUTEIIBHOTO
CBOMCTBA YMHOXEHMUS.

Apodu
[IpencraBienre o ApoOM Kak CIOcoOe 3amucu 4acTh BeIWYUHBI. OOBIKHOBEHHBIC

npobu. IlpaBwibHbIE W HempaBuibHbIE ApoOu. CmemranHas ApoOb, MpEACTaBICHUE
CMEIIaHHOW ApoOW B BHUJEC HEMPaBUILHOM APOOM M BBIICICHUE IICJION YacTH YuCia
W3 HenpaBwibHOW apodu. M3oOpaxkeHue apoOel ToOYykaMu Ha YHUCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. CokpamieHue apoOeit. IlpuBegenue apodbu K HOBOMY
3HameHaTeno. CpaBHEHUE JpoOei.

CnoxeHve W BbIYMTAHHE JpoOed. YMHOXKEHUWE U JejieHue IapoOeil, B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHne 4acTu Leoro U 1esIoro Mo €ro 4YacTH.

Hecsatuunas 3amuch npoOeii. [lpeacTtaBnenwe npecaTMuHON ApodW B BUIE
OOBIKHOBEHHOU. M300paxeHue NecATUYHBIX ApoOeil TOYKaMH Ha YHUCIOBOM MPSMOIA.
CpaBHEHHE NECATUYHBIX APOOEH.
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Apudmernueckune AEUCTBUS C AECATUIHBIME IpoOsmu. OKpyrieHUue AECATUIHBIX
TpoOeii.

Penienue TekcTOBBIX 32124

Pemienne TeKCTOBBIX 3a7a4 apuMeTHYeCKUM crocoOoM. PereHue JToruyecKux
3amad. Pemenue 3amau mnepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue
P PEIICHUU 3a/1a4 TaOJIHUIl U CXEM.

Pemenue 3amay, coaepkaiiux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHHUE, II€HA, KOJIWYECTBO, CTOMMOCTb. EJWHHIIBI M3MEpPEHUS: MAacCChI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKy SIMHUIIAMU U3MEPCHUS
Ka)KJI0M BEJIMYUHEIL.

Pemenrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[Ipencrapienne 1aHHBIX B BUE TAOJIUII, CTOJIOYATHIX THArPaMM.

Harnsanas reomerpust

Harnsgaele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOUYKa, IpsiMasi, OTPE3OK,
JIy4, yTOJlL, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYyT. YTOJL IIpsMOii, OCTpBIN, TynOn
Y Pa3BEPHYTHIN YTJIbI.

JlnuHa oOTpe3Ka, METPUYECKHME E€IWHHULBI JUIMHBL /J[IMHA JIOMaHOW, NEepuMeTp
MHOTOYTOJIbHUKA. VI3MEepeHre U TOCTPOEHUE YIII0OB C TOMOIIBIO TPAHCIIOPTHPA.

Harnsgnele mnpeacraBineHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBbHUK,
IpSIMOYTOJIBHUK, KBaJApaT, TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N3o0paxxenne ¢uryp, B TOM uucie Ha kietdarod Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteil npsMoi, OKpY>KHOCTH Ha HEJTMHOBAHHOM U KJI€TYaTON Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaApAaTa.

[Tnomane OpsIMOYTOJIbHUKA 17} MHOT'OyTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4YHUClIe (QUTYyp, M300paKEHHBIX Ha KJEeT4aToil Oymare.
EnvHuIe1 n3mMepenus miomaim.

Harnsigaele npeacTaBieHHs O MNPOCTPAHCTBEHHBIX (UIYypax: MPSMOYTOJIbHBIM
napajuienenunesa, Kyo, MHororpaHHukd. M300pakeHne nmpocTelimx MHOTOTPaHHUKOB.
Pa3eépTku kyOa u napamienenuneaa. CoznaHue Mojeneii MHOTOrpaHHUKOB (M3 Oymary,
IIPOBOJIOKH, TUTACTWIIMHA U APYTHX MAaTE€pPUAJIOB).

O0BEM NpsMOYTOJILHOTO Mapajuienenunena, kyoa. Equnuiis usmepenus oobEma.

6 KJIACC

HarypaabHblie ynuciaa
ApudpmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMU HATypajbHBIMU  YHUCIIAMHU.
UucnoBble BBIPAKEHUS, MOPSAOK JACHCTBUM, MCIOJb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU  BBIYHCIICHUSAX IIEPEMECTUTENIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKEHHS U
YMHOKEHHSI, PACIPEIECIUTEIBHOIO CBOWCTBA YMHOKEHHUs. OKpYIJieHUE HaTypajbHBIX
qucel.
JlenuTenu U KpaTHbIE YUCIIa, HAUOOBIIHNM 001Ul IeIUTenh U HauMEHbIlee o011Iee
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KpaTHOC. I[eHI/IMOCTB CYMMEI U ITPOU3BEACHUS. I[@J'IeHI/IC C OCTAaTKOM.

Apoodu
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpallleHHE JIpoOeil.

CpaBHEeHHME W yHopsaodMBaHuE JpoOel. Pemienwe 3amady Ha HaXOXKIEHHUE YaCTH
OT 1eJOro M IMEeJoro Mo ero vactu. J[poOHoe 4Yuciao Kak pe3yiabTaT JAeJICHHUS.
[IpencraBnenne necAITHUHON APOOM B BHJEC OOBIKHOBEHHOW IpOoOM W BO3MOKHOCTH
NpeiCTaBlIeHUs] OOBIKHOBEHHOW ApOOM B BUJE HAecITHUHON. [lecsTuuHbie ApoOM U
METpUYECKas cucreMa mep. ApudMeTHdecKue NEeWCTBUS ¢ YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMH.

OtHomenue. Jlenenue B JaHHOM OoTHOIIeHUH. MacmiTta0, nponopuus. [Ipumenenue
MIPOTIOPLINI NPU PEIICHUH 3a]1a4.

[Tonstue npoueHTta. BplunciaeHre NpolEeHTa OT BEJIWYMHBI U BEJIWYHUHBI 10 €€
MpOIEHTY. BbIpakeHue TMPOUEHTOB JECATUYHBIMU JpoOsimu. Pemenue 3amau
Ha MPOLIEHTHI. BIpakeHNEe OTHOLIECHUS BEJIMYUH B [IPOLICHTAX.

IHHonoxuTeabHbIC M OTPULATEIbLHbIC YUCIA

[lonoxxurenbHble W OTpULATENbHbIE uyucna. llenple uncma. Mopnyns 4ucia,
reOMETpUYECKasi UHTEpIpeTaLns MOy yncia. M300pakeHre ynces Ha KOOPIUHATHON
npsmoil. Uucnossle npoMmexxyTku. CpaBHeHHE uucen. Apu(pMETHYECKHE JIEWCTBHS
C IIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMUA YU CIIAMM.

[IpssmoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHatel TOYKH
Ha IUIOCKOCTH, abcuucca n opauHata. [loctpoenue Touek u Gpuryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHBbIE BbIPAaKEHUS

[Ipumenenue OyKB AJid 3alMCH MaTEMaTHYECKUX BBIPAXKEHUN W TMPEIJIOKEHUH.
CpoiicTBa apu(meTHuecKuX JeWCTBUA. DyKBEHHbIE BBIPAKEHUS U  YHCIOBBIC
IIOJCTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, QopMynbl MEpUMETpa W IUIOHIAAM MPSMOYTOJIbHHMKA, KBajJpaTa, 00bEMa
napajijiesienunena u Kyoa.

PemmieHune TeKCTOBBIX 32124

Pemenrie TeKCTOBBIX 3amad apu(METHUSCKHM CIIOCOOOM. PereHue norunyeckux
3a1a4. Pemenue 3ama4y mepebopoM BCeX BO3MOKHBIX BapHAHTOB.

Pemienue 3agay, copeprkaiiux 3aBUCUMOCTH, CBSI3BIBAIOIINX BETUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTEILHOCTD, BpeMsi, 00BhEM
paboThl. EAMHUIIBI M3MEPEHUS: MAacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b M@Ky €AUHUIIAMHU U3MEPEHUS KaXKI0W BETUUUHBI.

Pemienne 3amay, CBSI3aHHBIX C OTHOILICHHEM, MPOMOPHHUOHAIBLHOCTHIO BEJIMYMH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3324 Ha IPOOH M MPOIICHTEHI.

OueHka W TIpUKUAKA, OKpyriieHue pesynbTata. CocTaBieHue OYKBEHHBIX
BBIPAKECHUH I10 YCIIOBUIO 3a1a4H.

[IpencraBieHrie JaHHBIX C TOMOINBIO Tabauiy W guarpamMm. CroyduaTeie
JAArpaMMbl: YTEHUE U MOCTPOeHUE. UTEHHE KPYTOBBIX AUArpaMM.
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Harasignas reomerpus

Harnsinaele npencraBieHus o Qurypax Ha IUIOCKOCTH: TOYKA, MPsAMasi, OTPE3OK,
Jyd, Yrodl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3auMHoOe pacrnosnioxkeHue ABYX MNPSAMBIX HA IJIOCKOCTH, NMapajUieibHbIE MPSIMBIE,
NEPIEHIUKYIIpHBIE IpsiMble. MI3MepeHune paccTOsTHUI: MEXTy ABYMsI TOUKaMHU, OT TOYKH
710 IPSAIMOM, IJIMHA MapIIpyTa Ha KBAAPATHOM CETKE.

N3mepeHre M MOCTPOEHHWE YIJIOB C TMOMOLIBIO  TpaHCHopTHpa. Bunael
TPEYTOJIbBHUKOB: OCTPOYTOJbHBIN, MPAMOYTOJIbHBIA, TYNOYTOJbHBIN, PAaBHOOEIPEHHBINH,
PAaBHOCTOPOHHUI. UETBIPEXYTOIBHUK, IPUMEPBI YETBHIPEXYTOJIbHUKOB. [IpSAMOYTONIBHUK,
KBaJpaT: UCIOIb30BAaHUE CBOWCTB CTOPOH, VIJIOB, JuaroHaneil. M3oOpaxenue
reOMETPUYECKUX (UIyp Ha HEJIMHOBAHHOW Oymare ¢ HCIOJNb30BAaHUEM LIHUPKYIIA,
JMHENKH, YyTOIbHUKA, TpaHcnopTupa. [loctpoenus Ha kineTdaroil Oymare.

[lepumerp MHOroyronbHuka. [loHaTtue muiomaan (Urypbl, €AUHUIBI U3MEPEHUs
wiowaaun. [pubnmxénnoe n3mepenue miomwagd Gpuryp, B TOM 4Mciie Ha KBaJApaTHON
cetke. [IpubnmxénHoe n3MepeHue NIMHbI OKPY>KHOCTH, TUIOLIAAN Kpyra.

CumMmeTpus: HEeHTpalbHasA, OCEBas U 36pKAJIbHASI CAMMETPHH.

[TocTpoeHne cuMMETPpUYHBIX QUTYP.

Harnsansle npeacraBieHus 0 NpOCTPAHCTBEHHBIX (PUTypax: Mapaiesenune, Kyo,
pu3Ma, NupaMuaa, KOHycC, [MWIMHJP, map u chepa. M300paxkeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOIpaHHUKOB, HMIMHJIpa U KoHyca. Co3aaHue Moenen
MIPOCTPAHCTBEHHBIX (pUryp (13 OyMaru, npOBOJIOKH, IIIACTHIIMHA U APYTHX MaTEPUAJIOB).

[lonarue oO0BEMa, enuHUIBI u3MepeHus o0béMa. OO0BEM MNPAMOYTOILHOTO
napajienenurnena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJacce:

Yucsia u BbIYUCTICHUS

[lonumMaTh ¥ MPaBWIBHO YHNOTPEOISATh TEPMHUHBI, CBSI3AHHBIE C HATYpaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHUBaTh M YIOPSIOYMBATH HATypaJbHbIE YMCIA, CPABHUBATh B MPOCTEUILINX
Cily4asix OObIKHOBEHHbIE ApOOH, AeCATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YHCIIOBOI) MPSAMON C COOTBETCTBYIOLIUM €M
YHUCIIOM W H300pa)kaThb HATypaJbHbIE YHC]a TOYKAMH Ha KOOPAWHATHOM (UHCIIOBOM)
MPSIMOM.

Boimonusate  apudmerrueckue  EUCTBHSL € HATypalbHBIMU  YHUCJIaMH,
C OOBIKHOBEHHBIMU APOOSIMU B TPOCTEUILINX CITydasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YyJIbTaTa BBIYUCICHHIA.

OKpyTasTh HATypaJbHbIE YHCTA.
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PenieHune TeKCTOBBIX 3224

Pemiath TekcTOBBIE 3aaud  apu(PMETUUYECKUM CIOCOOOM H C  ITOMOIIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BApUAHTOB.

Pemiats 3amaum, comepxaniue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMUYUHBI: CKOPOCTb,
BpEMsl, paCCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcronp30BaTh KpaTKHWE 3alUCH, CXEMBI, TaOJHUIbI, 00O3HAYCHHS TPU PEIICHUH
3a11a4.

[Tonp30BaThC OCHOBHBIMU E€IMHHUIIAMU U3MEPEHUS: LIEHBI, MACChl, PACCTOSHUSI,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJTHU €WHUIIBI BEJIMUUHBI YEPE3 APYyTHe.

W3BnekaTh, aHaJIM3UpPOBATh, OICHUBATH WH(POPMAINIO, TMPEICTABICHHYIO
B Ta0OnuIle, HA CTOJOYATON IUarpamMme, WHTEPIPETHPOBATH MPEICTABICHHBIC TaHHBIC,
WCIIOJIb30BaTh JaHHBIE ITPU PEIICHUH 3a/1a4.

Harasignasi reomerpus

[Tonp30BaThCA TEOMETPUUYECKUMHU MOHITUAMU: TOUKA, MPsIMast, OTPE30K, JIyd, YIroJl,
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpuMEpPhl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIOMUX (popMy
M3YUYEHHBIX TEOMETPUUECKUX UTYD.

Hcnonb30BaTh TEPMUHOJIOTUIO, CBA3aHHYKO C yIJlaMHM: BEpPIIMHA CTOPOHA,
C MHOT'OYTOJIbHUKAaMHU: YroJj, BEpLINHA, CTOPOHA, TUATOHANIb, C OKPYKHOCTBIO: PaJuycC,
JTAAMETP, UEHTP.

N300pakath U3yueHHbIE TeOMETpUYeCcKre (PUTyphl HA HEJTMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMONIBIO LIUPKYJIS U JTMHEHKH.

Haxonute miIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEV KU, CTPOUTH OTPE3KH 3aIaHHOM JVIMHBI; CTPOUTH OKPYKHOCTH 33JITaHHOTO painyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIJOB MNPAMOYTOJbHUKA, KBaapara g HX
MOCTPOEHMU S, BBIUUCIICHUS UIOIIAIN U TIEPUMETPA.

Boruucnsate mepuMeTp U IUIOIMIAAb  KBajpara, MPSMOYroJibHUKA, (uryp,
COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM YKCIe GUTYD, U300pKEHHBIX HA KIIETYATON
Oymare.

[Tonp30BaTbCd OCHOBHBIMH METPUYECKMMHU E€IUHUIAMH HU3MEPEHUS JJIMHBI,
MJIOIIAIM; BBIpAXXKaTh OJTHU €AVMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

Pacno3naBath mapamwienenunen, KyO, HCHOIB30BaTh TEPMHUHOJOTHIO: BEPIIIMHA,
pebpo rpaHb, U3MEpPEHUs, HAXOAUTh U3MEPEHNUS Mapaiesenumnesaa, Kyoa.

Beruucnare 00BEM  KyOa, mnapauieNienuiena I0 3aJaHHbIM  H3MEPEHUSM,
MOJI30BATHCS SAUHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnmoXkHBIE 3aJaud  HA  WU3MEPEHUE TE€OMETPUYECKUX BEIWYMH
B MIPAKTUYECKUX CUTYyaIUsIX.
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[IpenmeTHbIC pe3ysibTaThl OCBOCHHUS MMPOrpaMMbl YUeOHOrO Kypca K KOHILY
oOydeHus B 6 KJacce:

YucJia v BbIYUCIEHUA

3HaTh W TOHUMATh TEPMHHBI, CBSI3aHHBIC C Pa3JIUYHBIMU BHUJAMH YHUCEI H
crocobamMu MX 3alucH, MepPeXOoJUuTh (€CIIM 3TO BO3MOXKHO) OT OJHOM (hOpPMBI 3aIllHUCH
YHUCJIa K APYTOMu.

CpaBHHMBATH U YIIOPSJOUYUBATH 1EJIbIC YUCIIA, OOBIKHOBEHHBIE U ICCTUYHBIE IPOOH,
CpaBHUBATh YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BrITIONTHSTH, coueTast yCTHBIC U MUCbMEHHBIC TPUEMBI, apU(PMETHICCKUE ISHCTBUS
C HATypaJIbHBIMM M IIEJIBIMA YHUCJIaMH, OOBIKHOBEHHBIMH U JECATHUYHBIMU JPOOSIMHU,
MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

Bpruuciisite 3Ha4€HHS YHUCIIOBBIX BBIPAXKCHUMW, BBITIOJHATH NMPUKUIKY WU OLECHKY
pe3yJbTaTa BBIUYMCICHHUM, BBINIOJHATh IPEOOpPa30BaHMs  YHCIOBBIX  BBIPAKECHUM
Ha OCHOBE CBOMCTB apu(hMETUUYECKUX JCUCTBUM.

COOTHOCHUTH TOYKY HAa KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM €M YUCIIOM U
n300pakaTh YMCjIa TOYKaMHU Ha KOOPJAMHATHOMN MPSAMOM, HAXOIUTh MOJTIYJIb YHUCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPJIUHAT ¢ KOOPJAUHATAMH 3TOU
TOYKHU.

OKpyTIJIATh 1ebIC YHCTIA U ICCITUYHBIC JPOOU, HAXOAUTh MPHUOIKCHHS YHCET.

YucsoBbie 1 0YyKBEeHHbIE BbIPAKEHUSA

[TonnmaTtes W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3alUCBhIO CTETNICHUW 4YHCIIA,
HaxXOJWTh KBaJApaT W KyO UYMHCIA, BBIYUCISATH 3HAYCHUS YHCIIOBBIX BBIPAKEHUH,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCA MpU3HAKAMHU JIEIUMOCTH, PACKIAJbIBAaTh HATypalibHbIC YHCIIA
Ha MIPOCThIC MHOKUTEIIH.

[Tonb3oBaThca MacITaboOM, COCTABIIATH IPOMOPIIUU U OTHOLLICHUS.

Hcnonb3oBaTh OyKBBI JJjisi 0003HAYEHUS YUCENI MPU 3aMUCU MaTeMaTHYECKHUX
BBIPAKEHUN, COCTAaBJSAITb OYKBEHHBIE BBIPAKECHHUS W (DOPMyIsibl, HAXOJAUTh 3HAYCHUS
OYKBEHHBIX BBIPAXKCHHH, OCYIIICCTBIISAS HEOOXO0IUMbIC TTOJICTAHOBKH M ITPEOOpa30BaHuUs.

HaxonnTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemieHune TeKCTOBBIX 3224

Pemats MHOTOIIArOBBIE TEKCTOBBIE 33]]a41 apU(PMETUIECKUM CTIOCOOOM.

Pemarp 3amauu, cBs3aHHBIE C OTHOILIEHHEM, MPOMOPIHMOHATBHOCTHIO BEJIUYMH,
IPOLEHTaMH, PelliaTh TPU OCHOBHBIE 33/1a4d Ha JPOOH U MPOLIEHTHI.

Pemarp 3amaum, comeprkaiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMIMHBI: CKOPOCTD,
BpeMsi, pacCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTbH, MPOHU3BOAUTEIHHOCTH, BpPEMS,
o0béma paloThl, HCIMONB3Ysd apu(pMeTHYeCKUue JCHCTBHS, OLEHKY, MNPUKUIKY,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHS] COOTBETCTBYIOLINX BEJTUUHH.

CocTaBnaTh OyKBEeHHbIE BBIPAKEHUS IO YCIOBHIO 3a/1a4H.
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N3Bnexats nHOpMAIHIO, IPEACTaBICHHYIO B TAOIMIIaX, HA TMHEHHOU, CTONOYATON
WIM KpYyroBOMl  JuarpaMMax, MHTEpPHPETUPOBATh  MPEICTaBICHHbIC JAaHHBIC,
UCIIOJIb30BaTh IaHHBIC NP PEIICHUU 3a/1a4.

[IpencraBiasTe WHGOPMALMIO C TOMOIIBIO TaOMUI, JUHEWMHONW M CTOJIOYATOU
IrarpaMm.

Harasignas reomerpus

[IpuBoauTh mpuUMEpbHl OOBEKTOB OKPYXKAIOLIETO MHpPA, HUMEIOMHX (opMy
U3YYEHHBIX T€OMETPUUYECKUX TJIOCKHX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PABHBIX
¥ CUMMETPUYHBIX UTYD.

N300paxaTh ¢ MOMOLIBIO IUPKYJIS, INHEHKH, TPAHCIIOPTUPA Ha HETUHOBAHHOMN H
KJIET4aTo Oymare M3y4deHHbIE IJIOCKHE reoMeTpuieckue (Gurypbl U KoHUrypaimm,
CUMMETpPUYHBIE QUTYDBI.

[Tonb30BaThCs T€OMETPUUYECKUMHU MOHATHSAMH: PaBEHCTBO (QUIYp, CUMMETpUS,
UCIIOJIb30BaTh TEPMUHOJOTHUIO, CBA3AHHYIO C CHMMETpPUEWU: OCh CHMMETPHH, LEHTP
CUMMETpPUHU.

HaxoauTe BEMUYMHBI YTIIOB U3MEPEHUEM € TIOMOLIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBL
3aJIaHHOM BEJIMYMHBI, IMOJb30BAThCS MPU PEUICHUM 3a/lad TpaJyCHOW MEpOH YIJoB,
pacro3HaBaTh HAa YEPTEKAX OCTPBINA, IPSIMOM, Pa3BEPHYTHIN U TYIIOU YIJIBI.

BbluucnsaTh  JUIMHY  JIOMAHOM, TEPUMETP MHOTOYTOJIbHUKA, I0JIb30BAThCS
eAVHHUIIAMU WU3MEPEHMS JUIMHBI, BbIpaXKaThb OJHHM €IUHUIBI U3MEPEHUS JJIMHBI 4Yepe3
IpyTHe.

Haxonuth, HCMONb3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOSIHUS: MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, JJINHY ITyTH Ha KBAIPaTHOU CETKE.

BoruucnaTs miomans GUryp, COCTaBI€HHbBIX U3 MPSMOYTOJIbHUKOB, HCIOJIb30BATh
pazbueHne Ha  NPSAMOYTOJbHMKM, Ha  paBHble  (QUIYpbl,  JIOCTpauBaHUE
J0 TIPSIMOYTOJIbHUKA, TOJIb30BaThCS OCHOBHBIMH E€IWHULAMU HW3MEPEHHs ILIOLIAH,
BBIPAKATh OJHU €IMHULIBI U3MEPEHUS IJIOMIAIU Yepe3 Ipyrue.

Pacrno3naBaTh Ha MOZAENSIX U H300pAXKEHUSAX NUPAMHIY, KOHYC, LIMJIAHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KJIeTyaTOl OyMare NpsiMOYTOJIbHBIN NMapaJlieenuIIe].

Bbruncnsate 00bEM NPSIMOYTOJIBHOTO Mapajielenunena, KyOa, MOJIb30BaThCA
OCHOBHBIMU €IMHULIAMU H3MEpPEHUsI 00BEMA;

Pemate HeclOXHBIE 3alauyd  Ha HAXO0XKJACHHE T'C€OMETPUYECKHX BEJIUYMH
B MIPAKTUYECKUX CUTyalUAX.
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OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIACC
HanmenoBanue paznena |(KommgecTtsBo OcHoBHOE OCHOBHBIE BU/JIBI AESITETBHOCTH O0yUaOIIUXCA
(Temnbl) Kypca 4acoB coepKaHue

HarypansHbie uncna. 43 Jlecatnunas Yurarsb, 3alIUCHIBATH, CPABHUBATH HATyPaJIbHBIE YHCIIA;

JIefcTBUA C HaTypaJIbHBIMU CUCTEMA CUHCJICHUS. | NMPeAJararb M 00CyKIATh CIOCO0BI YIIOPSAAOUYNBAHMS YUCEN.

YyCcJIaMu Psn matypanbHbIX H300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCIa
YUCell. TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
Harypasnbnsiii psia. TOYKHU.
Yucno 0. HccaenoBath cBOMCTBA HaTYpaIbHOTO psifa, uncen 0 u 1

Harypanbhabie uncia
Ha KOOPJIMHATHOU
IPSIMOM.
CpaBHeHue,
OKpYTJICHHE

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI IPU CJIOKEHUHU
U YMHOKEHUU,
CBOMCTBA €IUHUIIBI
IpU YMHOKCHUH.

HATypPAJIbHBIX YHCEIL.

IIPY CJIIOKECHUU U YMHOKECHUMU.

Hcnoab30BaTh NPAaBUJIO OKPYIJIEHUS HATYPAIBHBIX YHCEN.
BoinosHATHL apuMeTHYecKre 1eHCTBUSA C HATYPAIbHBIMHU
YUCIIAMU, BBIMUCJISATH 3HAYEHUS YACIIOBBIX BBIPAKEHUI

cO CKOOKamu U 6e3 CKOOOK.

3anucbIBATH NPOU3BEJICHUE B BUJIE CTETICHU, YUTATH
CTETNIEHH, HCM0JIb30BATh TEPMUHOJIOTUIO (OCHOBaHHUE,
MOKa3aTesb), BBIYMCIATH 3HAUYEHHUS] CTCIICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPeAJIAraTb U MPUMEHSATh NPUEMBI IPOBEPKHU
BBIYMCIICHUN.

Hcnoab30BaTh NPH BHIYUCJICHUX IIEPEMECTUTEIBHOE U
COYETaTEJIbHOE CBOMCTBA CJIIOKEHUSA U YMHOXKEHHS,
pacnpeneNnTeNIbHOE CBOMCTBO YMHOXKEHNS; (POPMYJIUPOBATH

17



OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

[lepemecTuTenpHOE
1 COUYETATEIBHOE
CBOMCTBA CJIIOKECHHUS
U YMHOXKEHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOKECHHUS.
Jenurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEeHUE Yucia
Ha MHOKHUTEJIH.
Henenue

¢ octarkoM. [IpocTeie
Y COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

Crenenn ¢
HaTypaJbHBIM
MOKa3aTeyeM.
Hucnosele
BBIpaKEHUS,
MOPSIOK IEUCTBUM.
Penienne TekCTOBBIX
3a7a4 Ha BCE
apupMETHIECKIE

U IPUMEHATH MPaBUJIA TPeoOPa30BaAHUS YUUCIOBBIX
BBIpaQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBaTh 4YMCIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH FHNOTE3bI, (OPMYJIMPOBATH 00001IIEHNS U
BbIBO/IbI 110 pE3yJIbTaTaM MIPOBEAEHHOTO UCCIICTOBAHMS.
DopMyJTHPOBATH ONPeNAeJIeHUS ACIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEJIN U KPATHBIE YUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHBIC YHCIIA; (POPMYJIUPOBATH U
NMPUMEHSATHh MPU3HAKH JICIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJTOPUTM PA3JI0KEHUS YKUCIa HA TPOCTHIE
MHOKHUTEIN; HAXOAUTh OCTATKH OT JAEJICHUS U HEMOJTHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 HAaTypaJbHbIX YUCIIAX, IPUBOAUTH NPUMeEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA U OTPULIAHUSA
BBICKA3bIBAHUI O CBOMCTBAX HATYpaJbHBIX YUCEIL.
KoncTpynpoBars MaTeMaTHYECKHE NPEAJIO0KEHUS

C IOMOILBIO CBA30K «1», «HUIIN», KECHH. .., TO...».

PemaTh TeKCTOBBIE 3a/1a4 apU(PMETHUECKIM CIIOCOO0M,
HCMO0JIb30BaTh 3aBUCUMOCTH MEXIYy BETUYUHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3UPOBATH U OCMbICJIUBATDH TEKCT 3a/1a4H,
nepegopMyJIMpPoOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JIaHHbIE, YCTAHABJIMBATDH 3aBUCHUMOCTH MEKY BEJTMUYMHAMM,
CTPOMTH JIOTHYECKYIO LIETIOUKY PACCYKICHUM.
MoaeaupoBaTh X0/ pEIIEHUS 3a/1a4d C TOMOILBIO PUCYHKA,
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OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JIUYHbBIC PEILICHHUS,
3aMHCH PELIEHUI TEKCTOBBIX 3a/1a4.

KpuTH4ecKku oneHMBaTh NOJIYYEHHBIN pe3yibTar,
OCYLIECTBJIATH CAMOKOHTPOJIb, TPOBEPSISI OTBET HA
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIHOKH.

PemaTp 3a1a4n ¢ noMoIIbI0 epedopa BCeX BOZMOKHBIX
BapUaHTOB.

3HAKOMUTBCS € HCTOPHei pa3BUTHA apU(PMETUKHU

Harnsnnas reometpus.
JIMHUM Ha TUI0OCKOCTH

12

Touka, nipsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue qimHbl
OTpE3Ka,
METPUYECKHUE
CJIMHHUIIBI
U3MEPEHUS JUTUHBI.

OKpyKHOCTb U KPYT.

[IpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEMN.
Yromn. [Ipsamon,
OCTpBIH, TYTIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTh Ha yepTe)kKax, pUCYHKax, ONMCHIBATD,
WCIIOJIB3Ysl TEPMHUHOJIOTHUIO, U H300PakKaTh C IIOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSIMYI0, OTPE30K, Ty,
yTOJ1, JIOMaHY0, OKPYKHOCTb.

Pacno3naBaTh, NPUBOAMTH NPUMEPbI O0BEKTOB PEATLHOTO
MUpPa, UMEIOINX (GOpMY U3YyUEHHBIX (DUTYp, OLIEHUBATH UX
JIMHEWHBIE Pa3MEpBI.

Hcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 IOCTPOEHUS Y U3MEPEHUS: M3MEPHTH JJIMHY OTPE3KA,
BEJINYVHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUTMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBIL;, OTKJIAAbIBATH [IUPKYJIEM PABHBIE
OTPE3KHU, CTPOUTH OKPYKHOCTb 3aJJaHHOTO Paanyca.
N306paxkaTh KOHPUTYpAITUH TEOMETPUUECKHUX PUTYD

Y3 OTPE3KOB, OKPYKHOCTEU, UX YACTEW HA HEIMHOBAHHOU U
KJIeT4aTol Oymare; nmpeajiaraTb, ONMCbIBaTh U 00CY:K1aTh
Croco0bl, AJTOPUTMBI IOCTPOECHUS.

Pacno3HaBaTh M H300paskaTh Ha HEJIMHOBAHHOW U
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[TpakTnyeckas
pabota
«IToctpoenue
YTJIOB»

KJIeTuyaToi Oymare mpsiMoi, OCTPBIH, TYIIOH, pa3BEPHYTHIN
YTJIbl; CPABHUBATH YIJIbL.

Bb1uucasite JJIMHBI OTPE3KOB, JIOMAHBIX.

IToHumMaTh U KCNOJIL30BATH NPH PelLlleHUH 32124
3aBUCHMMOCTH MEXK]ly EAUHUALIAMU METPUYECKOU CUCTEMBI
M€p; 3HAKOMHUTBHCS C HEMETPUUECKUMU CHCTEMAMU MED;
BbIPAXKATH JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPECHUSL.
HUccaenoBath Gurypsl u KOHGUTYpaAIIUU, UCTIOTB3YS

U pOoBBIE pECypPChI

OOBIKHOBEHHBIE APOOH

48

Hpo6s. [IpaBunbsHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO IpO0OH.
CpaBHeHue I1po0ei.
CrnoxxeHue u
BBEIYMTAHHC
O0OBIKHOBEHHBIX
npo0Oeii. CmenianHas
JIpo0b. YMHOKEHHUE
U JCJICHUC
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienne TekCTOBBIX
3aJ1a4, COJepIKaIIuX
npoou. OCHOBHBIE

MogaeanpoBarthb B rpaduyeckoi, npeameTHou hopme,

C IMOMOIIBI0 KOMIIBIOTEPA TIOHATHS U CBOMCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU JAPOOBIO.

Yurath ¥ 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC IPOOH,
NpeaIaraTb, 000CHOBBLIBATH U 00CY:KIATh CIOCOOBI
yIOPSI0YUBAHUS APOOECH.

N300paxkaTh 0OBIKHOBEHHBIE APOOU TOUKAMU

Ha KOOPJAMHATHOU MTPSAMON; MCII0JIB30BATh KOOPAUHATHYIO
IPSIMYIO JIJIs1 CPAaBHEHUS JIPOOeH.

®opMyJINPOBaTH, 3aNIUCHIBATH C MOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO IpoOH JJIsl COKpAIIEHUs IpOOeH 1 MPUBEICHHUS
JpoOU K HOBOMY 3HaAMEHATEJIIO.

IIpencraBiasiTh CMEIaHAYIO APOOb B BUIC HETIPABUIHLHON U
BBIJICTISITH LIETYI0 YacTh YUCIIa U3 HEMPABUIHLHOU APOOH.
BoinoaHATH apudMeTnyecKue AecTBUs

C OOBIKHOBEHHBIMU IPOOSAMU; MPUMEHATH CBOHCTBA
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3a/1ayu Ha JIPoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTeMaTHYECKHUX
BBIPAKCHUU U
MPEIIOKEHUM

apupMETHIECKUX NEHCTBUN JJI PAITIOHATTU3AIAH
BBIYHCIICHUMU.
BbINOJHATH NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYUCIICHUN;

npeIaraTb U NPUMEHATH NPUEMBI POBEPKH BHIYUCIICHUI.

IIpoBoauTH HCCIEA0BAHMS CBOMCTB ApOOEH, ONMUPAsICh

Ha YKCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BbICKA3bIBAHUM.

PemiaTh TEKCTOBBIE 3a/]a4M, COJIEpKAIIKE JPOOHBIEC JaHHBIC, U
3a7]a4M Ha HaXOXKJICHHUE YACTHU LEJIOr0 U LIEJIOro IO €ro YacTH,
BbISIBJIITH MX CXOJCTBA U PA3JIHYMSL.

MoaeaupoBathb X011 pEIICHUS 3a/1a41 C IOMOILBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3duparhb, OLEHUBATH PA3IMYHBIEC PEILICHUS,
3aIIUCH PELICHUH TEKCTOBBIX 3a/1a4.

KpuTnyecku onieHUBaTh NIOJIYy4YEHHbIN PE3YJIbTaT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMUTBCS € HCTOPHeEl pa3BUTHS apU(PMETUKU

Harnsanas reometpus.
MHOroyroinsHUKH

10

MHOroyroJibHUKH.
YeTpIpEXyTOIBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
IIpakTrueckas

OnuchiBaTh, HCNOJIL3YS TEPMHUHOJIOTUIO, U300PaKaATh

C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJTbHUKH.

IIpuBoaUTH NpUMeEPbI 00BEKTOB PEATTHHOTO MUPA, UMEIOIIINUX
(hopMy MHOTOYTOTFHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJITaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyronpHUK.
[Tmomanp u
MEpUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€AUHULIBI
U3MEpEHUs
TJIOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OEHUBATH UX JIMHENHBIE PA3MEPHI.
BuI4McisiTh: IEpUMETP TPEYTOIbHUKA, IPSAMOYTOJIBHUKA,
MHOTOYTOJIbHUKA; IIJIOIAb IPSIMOYIOJIbHUKA, KBaIpaTa.
H300paxkaTh OCTPOYTOJIbHBIE, ITPSIMOYTOJIBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HETMHOBAHHOM U KJIETYAaTOM Oymare KBaapaT U
IIPSAMOYTOJIBHUK C 3alaHHBIMU JUIMHAMHU CTOPOH.
HccaenoBath cBOMCTBA IPAMOYTOJIBHUAKA, KBA/IPATA ITyTEM
AKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOJIETTUPOBAHMS;
CpPaBHMBATH CBOMCTBA KBaAPATA U NMPAMOYTOJIbHUKA.
KoncTpyupoBats MaTeMaTH4eCKHE NPEIJI0KEHHUA

C ITOMOIIBIO CBSI30K «HEKOTOPHIiD», «1t000i». Pacnio3HaBath
VICTUHHBIE U JIOKHBIE BBICKAa3bIBaHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAMTH NPUMeEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUCMMOCTD IIJIOIIAIHA KBApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBaAPATHON CETKU JJISI IOCTPOEHUS
¢Guryp; pazdouBaTh NPIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYrOJIbHUKH; COCTABJATH (PUTYPBI U3 KBAJIPAaTOB U
OPSIMOYTOJIBHUKOB U HAXOAMUTh UX IJIOLIA/b, pa301BaTh
(Gurypsl Ha NPSIMOYTOJIBHUKHU U KBaJIPaThl U HAXOJIUTh UX
IJIOIIA/Ib.

BeipaaTh BEIMYHHY IJIOIAAN B PA3JIMYHBIX €AMHULAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH U
HCIO0JIb30BaTh 3AaBUCHMOCTH MEXy METPUYECKUMHU
€MHNLIAMHU U3MEPEHMS TIIIOIIAIHN.
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3HAKOMUTBLCSH € npuMepamMu NIPpUMEHCHMUS IIJI0IAaan U
IMCPHUMCTPA B IIPAKTHYCCKUX CUTYAlIUAX. Pemarnb 3agavumn

n3 peaﬂbHOﬁ JKU3HHU, NIpeajJaratb oﬁcymaTb Pa3jINIHbIC
CIocooObI peUICHUA 3a1a4

Jlecatuanbie qpodu

38

JlecsTu4Has 3alucCh
npoOeii. CpaBHEHHE
JECATUIHBIX
TpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
OkpyrieHue
JECATUYHBIX
JpOOeid.

PenieHune TeKCTOBBIX
3a/1a4, CoJIepPKaIInuX
npobu. OCHOBHBIE
3aJlayy Ha IpoOu

IIpencraBiasATh JEeCATUUHYIO IPOOB B BUJIE OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
NMpeaiaraTb, 000CHOBBIBATH U 00CY:KIAaTh CIIOCO0ObI
YIOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300paxkath necaTuyHble APOOU TOUYKaMU HAa KOOPJAHMHATHOM
IIPSIMOM.

BbIFIBJSITH CXO0CTBA M PA3JIMYUSA TIPABUIT ApUPMETUUCCKUX
JNEUCTBUM C HATYPaJIbHBIMU YUCIIAMH U JECATUYHBIMU
TpoOsSIMH, OOBSICHATD UX.

BoIinoJHATh apudMeTHIECKUE NSHUCTBUS C ICCATUIHBIMHU
JIpOo0SMY; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTaTa
BBIYHCIICHUH.

IIpumeHATH cBOMCTBA apuPMETHUECKUX NEHCTBUN

JUISL palliOHAIN3alMK BEIYUCIICHUIA.

IIpuMeHATH NPABUJIO OKPYIJIEHUS JIECITHUYHBIX IPOOEH.
IIpoBoaUTH HCCIE0BAHMS CBOWCTB JACCATUYHBIX IPOOEH,
ONUPAasiCh HA YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIIE

C MIOMOIIIbIO KOMITbIOTEPA), BBIIBUTATh THIIOTE3bI U
IPUBOJIUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHHS BHICKA3bIBAHUM.
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PemaTh TeKCTOBBIC 3371a41, COAEpKaIIe APOOHbIE JaHHbBIE, U
Ha HaXO0XJACHHUE YaCTHU LEJIO0r0 U LEJIOT0 M0 €ro YacTH;
BbISIBJIATH UX CXOACTBA U Pa3IHYH.

MogaenupoBaTh X0 PELIEHUS 3a1a41 C IOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [IpuBoANTH, pa30upaTh, OLIEHUBATH
pa3IM4YHbIC PELICHHUS], 3AIIMCH PEIIEHUN TEKCTOBBIX 33/]1a4.
OnepupoBath JpOOHBIMU YHCIIAMU B PEANIbHBIX )KU3HEHHBIX
CUTYyalUsIX.

Kputuyecku oueHUBaTh IOJTYy4YCHHBIN PE3YIbTAT,
OCYILIECTBIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUThH OLTUOKHU.
3HAKOMMTBCS ¢ HCTOpPHei pa3BUTHS apuPMETUKU

Harnannas reomerpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOTOIPAHHHUKOB.
Mopnenn
IIPOCTPAaHCTBEHHBIX
TeN.
[IpsAMOYTOJIBHBIN
napajuieienune,
Ky0. Pa3épTku kyOa
U napaJijiesienunena.
IIpakTrnueckas
pabora «Pa3BépTka
KyOa».

O0béM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOIIEeM
MHpe MPSIMOYTOJIbHBIN Mapaiesaenunen, Kyo,
MHOTOI'PaHHHKH, ONMCHIBATH, HCIOJIb3YS TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHBIE pa3MeEpPHI.

IIpuBoguTH NpUMeEPHI 0OBEKTOB PEATBHOIO0 MUPA, UMEIOIINX
(opMy MHOTOrpaHHUKA, IPSIMOYTOJILHOTO Mapalieenurena,
KyOa.

N300paxkars ky0 Ha KIeTUaToi Oymare.

HccaenoBathb cBoiicTBa Ky0a, IpsIMOYTOJILHOTO
napajuieenune a, MHOrOrPaHHUKOB, UCIIOJIb3Ysl MOJEIH.
Pacno3HaBaTh M n300paxarh pa3BEPTKU KyOa u
napasuienenunena. MoaeJnpoBaTh Ky0 U napaijiesenumnes
u3 Oymaru u npoyux MaTepuanoB, 00bACHATH CIIOCO0
MOJIETIUPOBAHUSI.
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MIpAMOYT'OJIBHOT'O
napaJuICJICIIMIIcaa

Haxoaurtp n3MepeHus, BBIMUCIATH IUI0IIA/b IOBEPXHOCTH;
00BEM Ky0a, NpSIMOYTOJIBHOTO NapAJIJIEIICIIUIIE1A;
HCCJIe0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JITMHBI €T0
pedpa, BBIABUIATH U 000CHOBBIBATH THIIOTE3Y.
HabaronaTh U NpoBOAMTH AaHAJIOTHH MEX]TY TIOHATUIMU
0N U 00BEMA, MEPUMETPA U TUIOLIAAN TIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTPAaHHUKAX, MPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM.
Pemiathb 3a1a4u U3 peajbHON KU3HU

[ToBTOpEeHue u 06001IEHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSTHI
1 METOJIOB Kypca

5 xiacca,
0000111eH1E 3HAHHUI

BobruucasiTb 3Ha4CHUS BBIPAKEHUN, COIEPIKALLINX
HaTypaJbHbIE YUCIIA, OOBIKHOBEHHBIE U JECITUYHbBIE IPOOH,
BBINOJIHATH IPEOOPA30BaAHUSI YUCEIL.

Bri0upathb criocod cpaBHEHUS YUCET, BEIYUCICHUH,
NPUMEHSTh CBOCTBA apU(PMETUUECKUX JIEUCTBUIMA

JUISL pAlMOHAIM3aLMY BEIYHCIICHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX IEUCTBUN U
CaMONPOBEPKY PE3YJIbTaTa BHIYUCICHUMN.

PemiaTe 3aga4m U3 peajsbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUS ISl PEeLICHUS 3a1a4 U3 APYTUxX
y4eOHBIX MPEAMETOB.

Pematsb 3a1aun pa3HbIMHU CIIOCO0AMH, CPABHUBATD -
CIoco0bI peICHUS 3a7a4H, BIOUPATH PALIMOHAJIbHBIH
CIocoo

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

170
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6 KJIACC
HanmMenoBanue paznena |Komumuectso OcHOBHOE OCHOBHBIE BU/JIBI ACSITETBHOCTH O0yUaOIIUXCA
(Tembl) Kypca 4acoB coepKaHue

Harypanbubie uncia 30 Apudmernyeckue BeinosHaThs apugMeTnyeckue 1eicTBUA C MHOTO3HAYHBIMU
NEUCTBUS HAaTypAJIbHBIMHU YUCIIAMH, HAXOAUTH 3HAYEHUS YNCIIOBBIX
C MHOT'O3HAYHBIMU BBIP@XEHUI cO CKOOKaMHU U 06€3 CKOOOK; BBIYHCIATH
HaTypaJabHbIMU 3HAYEHMS BBIPAKECHUM, COJIEPKAIIUX CTECTICHU.
yuciaaMu. Yucnosele | BbINOJIHATH NPUKUAKY M OLEHKY 3HAYEHUN YUCIOBBIX
BBIPAKEHUS, BBIPAXEHUI, IPUMEHATH NPUEMBI IPOBEPKHU PE3YJIbTATA.
MOPSAOK JEHUCTBHM, Hcnonb30BaTh NPU BHIYUCICHUAX [IEPEMECTUTEIIBHOE U
VICIIOJIb30BaHUE COYETATENBHOE CBOMCTBA CIIOKEHUS 1 YMHOKECHMUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCET.
Jlenurenu u KpaTHbIe
YHCJIa; HanOOJIbIITHI
OOIIMi JeIUTeIb U
HanMEHBIIIee 00IIee
KpaTHoE.

JlenuMocCTh CYMMBI U
MIPOU3BEICHMUSI.
Jlenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3aja4

pacrpeenuTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIO)KEHUSI, CBOMCTBA apU(PMETUIECKUX JICHCTBHM.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTHU, TPOBOJAUTH
YHUCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTaTh H 000CHOBBIBATH
THIIOTE3bI.

DopMyJTHPOBATH ONPeieSIeHUs ACIUTENS U KPATHOTO,
HanOOJbIIEro OOLIEro AENUTEN U HAMMEHBILIEro 00ILEero
KpPaTHOTO, MPOCTOr0 U COCTABHOIO YK CEJT; UCIIOJIb30BATh 3TU
MOHSTHS TIPH PEIICHUU 3a]1a4.

IIpuMeHATH AJArOpPUTMBbI BBIUMCIECHUS HAMOOBIIIETO 00IIETO
JEUTENs 1 HaUMEHBIIIEro 00IIeTro KPaTHOTO IBYX YUCET,
AJTOPUTM Pa3JIOKEHHUS YKCIia Ha TPOCThIE MHOKUTEIIH.
HccaenoBathb yciioBus AeIUMOCTH Ha 4 U 6.

HccaenoBarth, 00Cyk1aTh, POPMYJTUPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTU CYMMBI, IPOU3BEICHUS:
JIBYX YETHBIX YHUCEJ, IBYX HEYETHBIX YUCIIC, YETHOTO U
HEYETHOT'O YHCET.

HccaenoBaTh CBOMCTBA JETMMOCTH CYMMBI M IPOU3BEACHUS
YHCEJI.

IIpuBoOAMTH NPUMEPbI YKCEII C 33IaHHBIMA CBONCTBAMH,
pacno3HaBaTh BEPHbIE M HEBEPHbIE YTBEPKICHUSA

0 CBOMCTBAX YHCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IOMOIIBKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYEeCKHE NPEAJI0KEHUS

C IMMOMOIIBIO CBA30K «M», KU, «ECIIH. .., TO...».

Pemathb TEKCTOBBIE 3aa41, BKJIFOYAIOIIUE IOHATHUS
JNETUMOCTH, apUPMETUUECKUM CITOCOOOM, UCITOJIH30BaTh
nepedop BCeX BO3MOKHBIX BAPHUAHTOB.

MoaenupoBaTh X0/ PEIICHUS 3a4a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIUYHBIC PEIICHNUS,
3aIlACH PEIIEHUM TEKCTOBBIX 33/1a4.

KpuTnyecku onieHUBaTh NIOJYUYCHHBIN PE3yIbTaT, HAXOAUTh
OIIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsgnas reomerpusi.
[IpsimbIe HA TIIOCKOCTH

[TepnennuKkyisipabIe
IPSIMBIE.
[TapaytenbHbie
IPSIMBIE.
Paccrosiaue mexny

Pacno3HaBaTh Ha yepTekax, pUCYHKaX CIydyad B3AaMMHOTO
PAaCOJIOKEHUS IBYX MPSIMBIX.

N300pakath ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOW Oymare JBe rnepeceKkaroniuecs
MpsIMBIE, IBE NAPAJJIEIbHBIC PSIMbIE, CTPOUTH MPSIMYIO,
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IBYMS TOUKAMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MapuipyTa

Ha KBaJPATHOU CETKE

NEPHEHAUKYIIAPHYIO TaHHOM.

IIpuBoauTH NPUMeEPBI NAPALIETBHOCTH U
NEPHEHAUKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX IEPICHAUKYIISPHBIE U
napajijiesibHbie cTOpoHbl. M300paxkaTb MHOTOYTOJIbHUKA
C MMapajuIebHbIMU, NEPIIEHIUKYISIPHBIMA CTOPOHAMHU.
HaxoauTs paccTtosiHrE MEXAY JIBYMSI TOUKaMU, OT TOUKHU
110 MIPSIMOM, IJTMHY ITyTH HA KBAJAPATHOU CETKE, B TOM YHCIIE
UCIIOJIb3YsI LIU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKparieHue 1pooeil.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTprUecKas
cucTeMa Mep.
Apudmernyeckue
JEVUCTBUSA

¢ OOBIKHOBEHHBIMH
U JICCATUYHBIMU
JPOOSIMHU.
OTHolIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YIOPSIA0YMBATH JIPOoOH, BLIOMPATH CIIOCOD
CpaBHEHUS APOOEH.

IpencraBasaTs necaTUUHBIE IPOOU B BUJIE OOBIKHOBEHHBIX
npo0ei 1 OOBIKHOBEHHBIE B BUIE ICCITUIHBIX, HCIO0JIb30BATh
IKBUBAJIEHTHbIE NPeACTABJIEHHS TPOOHBIX YUCEN MPU UX
CpaBHEHUHM, IPH BbluKCIIeHUAX. MCIob30BaTh JECITUYHBIC
JIpoOu mpu peoOpa3oBaHUU BETUYUH B METPUUYECKON
CHUCTEME MEP.

BoinosHATH apudpMeTHUecKHe 1eiicTBUA

C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMH.

BoeruncasaTh 3HaYEHUs BBIPAXKEHUH, COAEPKALLNX
OOBIKHOBEHHBIC U JIECATHYHBIC IPOOH, BHIITOTHSTh
npeodpa3oBaHus 1pooOeii, BLIOMPATh COCO0, IPUMEHSTH
cBOMCTBA apu(PMETUUECKUX CUCTBUHN JIs pallMOHATN3AIIUY
BBIYMCJICHUU.

CocTaBJsAATh OTHOILICHUS U TPONIOPIIUU, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, JIEIUTh BEJIMYUHY B TAHHOM
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OTHOIIICHUH.
Macmita0,
MIPOTIOPIIUSL.
[TonATHE TpOLIEHTA.
Brruncnenne
MPOIIEHTA

OT BEJIMYMHBI
BEJIMYMHBI 110 €€
MIPOLICHTY.

Penrenune TeKCTOBBIX
3aj1a4, CoAepKaIInX
JPOOU ¥ MPOIEHTHI.
[IpakTnueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ 1uaMeTpy»

OTHOILICHUHU.
HaxoauTs 3KkCIepUMEHTAJBHBIM MYTEM OTHOIICHUE JITTUHBI
OKPY>KHOCTH K €€ TUaMeTpy.

NutepnpernpoBaTh MaciTad Kak OTHOIIIEHUE BEJIUYUH,
HAXOIUTh MaclITa0 MIaHa, KapThl U BEIYUCIATH PACCTOSHUS,
UCIIOJIb3YsI MacITao.

OOBSACHATD, YTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOIICHT». BhIpaskaTh MPOIEHTHI B IPOOSX U
JIpoOHU B MPOLIEHTaX, OTHOIIECHUE JBYX BEJIUYUH B MPOIECHTAX.
BbIumc/siTh TPOLIEHT OT YUCJIA U YHUCIIO MO €ro MPOLEHTY.
OKpyrasiTh 1poOu U MPOIIEHTHI, HAXOAUTH TPUOINKEHUS
YHUCEIL.

Pematsb 3a1a4u Ha 4YacTH, MPOLIEHTHI, TPOTIOPIIUH,

Ha HaXOXJIeHHe JpoOu (ITPOIIEHTa) OT BETMYUHBI U BEJTUUUHBI
1o e€ apo6u (TIPOLeHTY), ApoOu (ITPOoIIeHTA), KOTOPHIH
COCTaBJISET OJHA BeauuynHA OT npyrou. llpuBoauTs,
pa3ouparThb, OLEHUBATDH PA3JTUYHBIC PEIICHUS, 3aMUCH
pEIIEHN TEeKCTOBBIX 3a/a4.

N3BaexaTs nHGOpMaIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHBIE,

OTIPEICIISITh HAauOOJIbIlIee U HAUMEHbIIICE

U3 MIPEACTABIICHHBIX IAHHBIX

Harnsgnas reomerpus.
Cummerpust

OceBast cuMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3HaBaTh Ha YepTekax U U300PAKEHUSIX, H300pakKaTh
OT PYKH, CTPOUTH C TOMOIIbIO HHCTPYMEHTOB QUTYDPY
(OTpEe30K, JIOMaHYIO, TPEYTOJIbHHUK, IPSIMOYTOJIbHUK,
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[Toctpoenue
CUMMETPHUYHBIX
buryp.
[IpakTueckas
pabota «OceBast
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CAMMETPUYHYO TAHHON OTHOCUTENIBHO
IPSAMOM, TOUKHU.

HaxoauTs npuMepbl CHMMETPHUH B OKPY>KAIOIIIEM MUDE.
MopenupoBathb U3 Oymaru ase (pUrypbl, CAMMETPUYHbBIE
OTHOCHUTEJBHO NPSIMOi; KOHCTPYHPOBATH FT€OMETPHUECKUE
KOH(UTYpALNU, UCTIOIB3Ys CBOWCTBO CHMMETPHUH, B TOM
qHCIIE ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccaenoBath CBOICTBA U3YUEHHBIX (DUTYp, CBA3AHHBIC

C CUMMETpPHEH, UCTIOJIB3YS SKCIEPUMEHT, HaOJI0ICHUE,
MOJIETTMPOBAHUE.

O00CHOBBIBATH, ONIPOBEPIaTh C NOMOIIBIO KOHTPIIPUMEDPOB
YTBEPKJICHUS O CAMMETPHUH PUTYD

Bripaxenus ¢ OykBamu

[Tpumenenue 6ykB
JUIS 3aICH
MaTeMaTU4ECKUX
BBIPAKCHUU U
IPEAJIOKEHNMN.
bykBeHHbIE
BBIPAKEHUS U
YHUCJIOBBIE
NIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXO0KJICHHE
HEU3BECTHOTO

Hcnoan3oBaTh 0YKBBI /17151 0003HAYEHUS YHCEII, TIPU 3aIUCH
MaTEMaTUYECKUX YTBEPKIECHUHN, COCTABIIATh OyKBEHHbBIC
BBIPAKECHUS 10 YCIIOBUIO 3a/1a4H.

HccaenoBaTh HECIIOKHBIE YACIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh OYKBBI JJIs1 UX 3aIKCH.

BbI4HCasITh UUCIIOBOE 3HAUCHHE OYKBEHHOTO BBIPAKCHUS
IpY 33JaHHBIX 3HAYCHUSIX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIATN
MPSMOYTOJIbHHUKA, KBAPATa; JJIMHBI OKPY>KHOCTH, TIJIOIIAAN
Kpyra; BbINOJHATH BHIYUCJIEHHS 110 3TUM (HOpMYyJIaMm.
CocrTaBasTh (pOpMYJIbI, BEIPAKAOIINE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTb; POU3BOUTEIBHOCTD, BpEMSI, 00bEM
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KOMITOHEHTA. paboThI; BEIOTHATH BBIYUCIICHUS IO 3TUM (popMyIiam.
®opMybl HaxoauTh HEM3BECTHBIM KOMIOHEHT apU(pMETHIECKOTO
NEHUCTBUS
Harnsgnas reomerpus. 14 YeTpIpEXyTOJIbHHUK, M300paxkaTh Ha HETUHOBAHHOM U KJIETYaTOM Oymare
@urypsl Ha IJIOCKOCTH IPUMEPHI C UCIIOJIB30BaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpAMOYTOJIBHUK, C IapajuIeIbHBIMU, IEPIICHAUKYISIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpPOH, YTJIOB,
JTMaroOHaJICH.
W3mepenue yrios.
Bunel
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnomane durypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILA TN
IPSAMOYTOJIbHUKA.
[Tpubnuxénnoe

HN3MCPCHUC ITIOMIaan

duryp.
[IpakTnueckas

CTOPOHAMHU, MPSIMBIMH YTJIaMHU U JIp., paBHOOEIPEHHBII
TpeyroybHUK. IIpensarare u 00cykaaTh cocoosbl,
AJITOPUTMBI [TOCTPOEHUSL.

HccnenoBatp, Ucronb3ys SKCIIEPUMEHT, HAOJIIOIEHUE,
MOJIEJIMPOBAHUE, CBOMCTBA IPSIMOYTOJIbHUKA, KBaJpaTa,
pa30OuBaTh Ha TPEYroJIbHUKU. OOOCHOBBIBATH, ONIPOBEPTraTh
C IOMOUIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBAJpaTe, PACI0O3HABATH BEPHBIE U
HEBEPHBIE YTBEPKACHUS.

N3mepsTh ¥ CTPOUTH C IOMOUIBIO TPAHCHIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIBHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPbIE, IPSMBbIE, TYTbIE, Pa3BEPHYTHIE YIIIbI.
Pacno3naBarth, n300paskaTh OCTPOYTOJIBHBIN, TPSMO-
YTOJIbHBIH, TYOYTOJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUH TPEYTOJIbHUKH.

BbIuncjasiTb NEPUMETP MHOTOYTOJIBHUKA, TIJIOMIAb
MHOTOYTOJIbHUKA pa30MEeHUEM Ha TPSIMOYTOJIbHUKH,
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pabora «Ilnomanp
KpyTa»

Ha paBHbIE (PUTYPBI, UCTIOJIB30BaTh METPUUECKHUE €IUHUIIBI
U3MEPEHUS JIJTUHBI U TUIOIA N,

Hcnoab3oBaTh NPUOINKEHHOE U3MEPEHNE JITTUH U
IUIOIIAACH Ha KeT4aTol Oymare, puOIMKEHHOE U3MEPEHHE
JUTMHBI OKPY>KHOCTH, IJIOIIAIA Kpyra

[lomoxurenbHbIE U

OTPUIATCIIbHBIC YN CJIA

40

Llenbie yncna.
Monayne yucna,
reoMeTpuYeCcKas
HHTEpIIpeTalus
MoxyJisa. HucmoBbie
MIPOMEXYTKHU.
[TonoxurenbHbIE U
OTpHUIIATENbHBIC
yucia. CpaBHEHHE
MOJIOKUTENIbHBIX U
OTpHUIIATEIBHBIX
YUCEIL.
Apudmernyeckue
JNEUCTBUS

C TIOJIOKUTEIIbHBIMU
U OTpULATEIbHBIMU
YHCIIAMU.

Peurenue TekcToOBBIX
3aaa4

IIpuBOAUTH NPUMeEPBI UCIIOIB30BAHUSA B PEAIBHOM KU3HU
IIOJIOKUATEIIBHBIX U OTPULIATENBHBIX YUCET.

H300paxkaTth 1€IbIC YKCIIA, IOJIOKUATEIBHBIE U
OTPULIATENIBHBIC YUCIIA TOYKAMH HA YUCIIOBOU MIPSMOMU,
HCIO0JIb30BAaTh YHCIIOBYIO MPAMYIO JUIsI CDABHEHHS YHCEN.
IIpuMeHATH NpaBUJIa CPAaBHEHUS, YIIOPAA0YMBATD 1EJIbIC
YyCia; HAXOAUTh MOIYJIb YUCIIA.

DopMyJTHPOBATH IPABWJIA BEIYUCIIEHUS C ITOJOKUTENBHBIMHU
Y OTPULATEIBHBIMUA YMCIIAMU, HAXOAUTH 3HAYEHUS
YUCJIOBBIX BBIPAKEHUN, COAEPKAIIUX TEUCTBUA

C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YNCIIAMH.
IIpuMeHsITh CBOMCTBA CIIOKEHUS U YMHOXKEHHUS

JUTsl peoOpa3OBaHKs CYMM U TPOU3BEIACHUIN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosbHas
cUCTEMa KOOPIUHAT
Ha MJIOCKOCTH.
Koopaunate! Touku
Ha IJIOCKOCTH,
aOcrucca u
OpJIMHATA.
Cronbuateie u
KPYTOBBIC
JarpamMMel.
[IpakTnueckas
paborta «IlocTtpoenue
ayarpamm.
Pemenne TekCcTOBBIX
3a/1a4, CoAepKaIInX
JTaHHBIE,

OO0BSICHATH M MJIIOCTPUPOBATH MOHATHE TIPSIMOYTOIBHOMN
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOU MIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpANHATaM, HAXOAUTh
KOOPAUHATHI TOYEK.

YuraTth cTo104YaThIe U KPYTOBBIC JUATPAMMBI;
HHTEPNPETHPOBATH JTAHHBIC; CTPOUTH CTOJI0UYATHIC
nuarpammel. Ucnosib3oBaTh nHgopmanuio,
IIPE/ICTABIICHHYIO B TA0NMUIAX, HAa IMarpaMMax Jyisl perieHus
TEKCTOBBIX 337[a4 U 33/1a4 U3 PEAIbHOMN KU3HU

IIPEJICTABJICHHBIE

B TaOIUIAaX U

Ha Auarpammax
Harnsgunas reomerpus. [IpstMOyTONIBHBIM Pacno3HaBaTh Ha yepTexKax, pUCYHKaX, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajuieenumnes, nUpaMuly, IpU3My, HUITUHIP, KOHYC, IIap, H300pakaTh UX

KyO, mpu3ma,
nupamuia, KOHycC,
IIWIMHJP, 1I1ap U
cthepa.
N3obpaxxenue

OT PYKH, MOJIeJINPOBATH U3 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [IpuBOAUTH NpUMePbI OOBEKTOB OKPYIKAIOIIETO MHUPA,
UMeroIUX GOpMbl Ha3BaHHBIX TEI.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHHE, BbICOTA, PaANYC U JUAMETP, pa3BEPTKA.

33



OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

MIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOI'PaHHUKOB,
UIMH]IPA U KOHYCA.
[IpakTnueckas
pabota «Coznanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06bEMA;
€AVHUIIBI U3MEPECHHUS
00béMa. O0BEM
IPSIMOYTOJIEHOTO
napaiyiesienurnena,
Ky0a, popMyiibl
00béMa

N3yuyaTh, NICTIONB3YS IKCIIEPUMEHT, HAOTIOJICHUE, U3MEPCHHE,
MOJICTUPOBaHUE, B TOM YHUCJIE KOMITBIOTEPHOE, U ONUChIBATH
CBOICTBA HA3BAaHHLIX TEJI, BHIABJISATH CXOACTBA U
pa3aMumsi: MEXI1y IUPAMUJION U TIPU3MOI; MEXKITY
IIAJTHHIPOM, KOHYCOM H IIIapOM.

Pacno3naBaTh pa3BEéPTKU NMapajuIesieAIeia, Kyoa, Mpu3MblI,
UpaMuIbl, KOHyCa, IUIUHAPA; KOHCTPYHPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.

Co31aBaTh Mo/1eJIM ITPOCTPAHCTBEHHBIX UTYp (K3 Oymarw,
MPOBOJIOKH, TUTACTUJIMHA U JAP.)

HN3mepsiTh HA MOJeJdsIX: JITTUHBI pEOEp MHOTOIPAaHHUKOB,
TUaMeTp Imapa.

BoiBoauth popmysry o0bEMa IpsIMOYTOJILHOTO
napajuiesieImmne a.

Boruncasars no gpopmysaMm: 00bEM NPIMOYTOIBHOTO
napajieienunena, Kyoa; uCroJib30BaTh €AMHUITBI U3MEPCHHUSI
00bEMa; BBIYUCAATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napaJiyIe/IeUICIOB; peliaTh 3a1a4M ¢ PCATbHBIMU TAHHBIMU

[ToBTOpenue, 0000IICHHE,
CHCTEeMaTH3aIs

20

[ToBTOpEHUE
OCHOBHBIX MOHATHU
Y METOJIOB KYpPCOB D
1 6 KJIacCOB,
000011eHNE U
CHCTEeMAaTH3aIs
3HAaHUU

BbIYHCIATH 3HAaYCHUS BBIPAKEHNUM, COACPIKAIUX
HaTypaJIbHBIC, IIETIbIC, TOJIOKUTEIIbHBIC U OTPUIIATEIIbHbBIC
Yucia, OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, BBITIOIHATh
npeoOpa3oBaHUs YUCEIT U BEIPAKEHUH.

Bor10upaTh cnnocod cpaBHEHUS YHUCEN, BRIYMCICHUM,
NPUMEHSTh CBOICTBA apU(PMETUICCKUX JTCHCTBHMA

JJIs1 pallMOHAIN3allid BEIYMCIICHUM.
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PemaTp 3aga4um 13 peasibHOM )XKU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHMSA JIJIs pELIeHUs 3a]1a4 U3 IPYTuX
IPEIMETOB.

PemaTh 3a1a4u pa3HbIMH CIIOCO0AMHU, CPABHUBATD,
BbLIOMPATH CNOCOOBI PEIICHUS 3a]a4H.

OcyuecTBJIATD CAMOKOHTPOJIb BBITIOIHAEMBIX IEUCTBUN U
CaMOIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170
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DOEJEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

COJEPXKXAHUE OBYUYEHUA

7 KJIACC
YucJia v BbIYUCIEHUA

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEX0]] OT OJTHOM (HOPMBI 3aIUCH IpoOeH K
npyroii. IloHsiTHE palMOHAIBLHOTO 4YHCIA, 3alKCh, CPaBHEHUE, YIOPSI0YMBAHUE
paIMOHAIBHBIX 4YHCeNl. Apu]MeTHYecKue IeHCTBHS C pPaIlMOHAIBHBIMH YHCIaMHU.
Pemenue 3amau u3 peaapbHON MPAKTUKKA HA YaCTH, HA JPOOH.

Crenenb C HaTypajJbHBIM IIOKa3aTeleM: ONpPEACIICHUE, MpeoOpa3OBaHUE
BBIpQXKEHUN Ha OCHOBE ONpEACIICHHS, 3aluch OONbIMX 4Yucen. [IporeHThI, 3amuch
MPOIICHTOB B BHUJE ApPOOHM M JpoOM B BHJC NPOILEHTOB. TpH OCHOBHBIC 3aj1ayd Ha
MPOLICHTBI, PEIICHUE 3aa4 U3 PEAIbHOM MTPAKTUKHU.

[IpumeHeHnEe MPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXHUTEIHN HATypaJbHbBIX
YyHCell.

PeasibHbIC 3aBUCUMOCTH, B TOM YKCJIE TIPsIMAsi U1 0OpaTHast MPOMOPIMOHATILHOCTH.

AaredpanvecKue BbIpasKeHUS

IlepemeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAKEHUS C MEpEeMEHHOU. JlomycTumbie
3Ha4YCHUs TIepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTA MEXIY BEIMYMHAMU B BHJIC
dbopmynbl. Beruuciaenus nmo ¢opmynam. IlpeoOpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXJECTBEHHO PaBHBIC BBIPAKEHMsI, MpaBUjIa MPeoOpa3oBaHus CYMM U MPOU3BEICHUM,
MpaBUJia PaCKPHITUS CKOOOK M IPUBEICHUSI TIOIOOHBIX CllaraeMbIX.

CBoIICTBA CTENEHU C HATYPaJIbHBIM MTOKA3aTEIEM.

OnHowiensl M MHOrowieHsl. CreneHb MHorowieHa. ClioxkeHue, BBIUMTAHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyIibl COKPAIIEHHOTO YMHOKEHHS: KBaApaT CyMMbI U
KBagpaT paszHocTH. @opmyna pa3sHOCTH KBajapaToB. Pa3nokeHue MHOTOYJICHOB
Ha MHOYHUTEJIN.

YpaBHeHHS M HEPABEHCTBA

VYpaBHeHue, KOpPEeHb YypaBHEHHUS, TMpaBWjia MpeoOpa3oBaHUs  ypPaBHEHWSI,
PAaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHUE C OTHOM IEPEMEHHOM, YMCIIO KOPHEN JTMHEMHOTO YPAaBHEHUS,
pelieHre JIMHEWHbIX ypaBHeHU. CocTaBieHUWE YpaBHEHUM I10 YCIOBHIO 3a/1ayu.
Pemienre TEKCTOBBIX 3a/1a4 C HOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C IBYMsI TepeMeHHbIMU u ero rpaduk. Cuctema IBYX
JMHENHBIX YpaBHEHUHN C IBYMsI IEpEeMEHHBIMH. PerieHne cucrteM ypaBHEHUH CrmocoboM
IIOACTAaHOBKHU. [Iprmepsl pemenns TeKCTOBBIX 3a4a4 ¢ TIOMOIIbIO CUCTEM YPaBHEHUM.

DyHKIMHA
Koopaunara Toukn Ha npssmoid. YucnoBeie TPOMEXKYTKH. PaccTosiHME MEXK Ty IBYMS

36



denepanbHas padouas nporpamma | Maremaruka. 5-9 kiaccel (0a30BbIi YPOBEHB)

TOYKaMH KOOPJIUHATHOU HPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAMHATA TOYKU
Ha KoopAauHATHOW mmiockoctu. [Ipumepsl rpadukoB, 3agaHHbiX (opMynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTed. [lonstue Gynkuuu. ['paduk Ppynkmuu. CoiicTBa
byukiui. Jluneitnas dyukius, eé rpaduk. I'padux dynknuu y = |x|. I'padudeckoe
pEUIEHNE JIMHENHBIX YPABHEHUM U CUCTEM JIMHEHMHBIX YPABHCHUU.

8 KJIACC
Yucsia 1 BLIYUCTEHUS

KBanpatHslii kopeHb u3 uncna. [lorstre 06 uppannoHaibHOM dncie. [lecsaTuanble
NPUOTMKEHUST HUpPpAMOHANBHBIX uncesl. CBoOHCTBa apu(METHUECKUX KBaJIPaTHBIX
KOpHEH U MX MPUMEHEHHUE K MPe0OPa30BAHHUIO YHNCIOBBIX BBIPAKCHUN M BBIYUCIICHHSIM.
JlencTBUTENbHBIC YUCIIA.

Crernens € LenbIM TOKa3areseM U €€ cBoiicTBa. CTaHaapTHAs 3alUCh YKCIIA.

AJuiredOpanyecKue BbIpasKeHHUs
KBanpaTHblii TpEXUiIeH, pa3oKeHNe KBAAPAaTHOTO TPEXWIeHA HA MHOKHUTEIH.
Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO airedpandeckoit npoou. CroxeHue,
BbIUMTAHKE, YMHOKEHUE, JeJICHUE anredpandeckux 1pooei. PanimoHanbHblie BRIpaKeHUs
U UX IpeoOpa30BaHuUE.

YpaBHeHMs U HEPaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEHl KBaJpaTHOro ypaBHEHMs. Teopema
Buera. Pemienne ypaBHEeHMM, CBOIAIIMXCA K JIMHEMHBIM U KBaapaTHbIM. [Ipocreiimme
TpOOHO-pallMOHATbHBIE YPABHEHUS.

I'paduueckas mHTEprperanus ypaBHEHUH C JBYMs MEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPABHEHUM C ABYMs NIepeMEHHBIMU. [I[pruMepBI pelieHust CUCTEM HEJTMHEWHBIX
YPAaBHEHHU C IBYMS ITIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 alre0panyeckuM CriocoOoM.

HucnoBble HEpPAaBEHCTBA M MX CBOWCTBA. HepaBEeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKIUN

[Tonsitne pynkmmu. OOIacTh ONPEACTICHUS] U MHOXKECTBO 3HAYCHHWH (DYHKITUU.
CrnocoObl 3a1aHust QyHKUIUH.

I'padux dynkuuu. Urenue cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumeps! rpadukon
(GYHKIN, OTpaXKarouX peaabHbIe IPOIECCHI.

OyHKINN, OMUCHIBAIOIINE TIPSIMYIO U 00paTHYIO TPOMOPIIMOHATEHBIE 3aBUCHMOCTH,
ux rpadukn. Oynkimn y = X2,y = X3, y =Vx, y=|x|. I'paduueckoe perenne ypaBHeHHit
Y CUCTEM YpPaBHEHUM.

9 KJIACC
Yuciaa 1 BLIYHCJICHUA

PanmonanbHbIe quciia, HppalruOHAJIIBHBIC YHCJIa, KOHCYHBLIC H OCCKOHEUHEIC
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JecATUYHbIE TpoOU. MHOXKECTBO NEUCTBUTENIbHBIX YHCEIN, JEHCTBUTEIbHbIE YHUCIa KaK
OECKOHEUHbIE JCCATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JIEWCTBUTEIIbHBIX YUCEN U KOOPIUHATHON TIPSIMOMA.

CpaBHeHue JENCTBUTETBHBIX qlCell, apupMeTuyecKue JEHCTBUS
C ICICTBUTEIIbHBIMU YHCIIAMHU.

Pa3smepsl  OOBEKTOB  OKpYXalolero  MUpa, JJIATEIBHOCTh  IPOIIECCOB
B OKPY>KaIOIlIeM MHpE.

[Tpubnu>k€HHOE 3HAYEHHE BEIWYUHBI, TOYHOCTh MpuOMMmKeHus. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3yJibTaTOB BEIYUCICHUH.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM.

KBampatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHHM TPETbeW W YETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HA MHOKUTEIIHN.

Pemenune npoOHO-pallMOHANbHBIX YypaBHEHHH. PelleHune TEKCTOBBIX 3ajad
areOpanvyeckuM METO/I0M.

VYpaBHeHHE ¢ ByMsl MEpPEMEHHBIMHU U ero rpaduk. Pemenue cucreM nByx
JIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. Perenue cucreM 1ByX ypaBHEHHM, OHO

U3 KOTOpPBIX JIMHEWHOE, a Apyroe — BTOpOil cremeHu. ['paduueckas mHTEpnperanus
CUCTEMBI YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBele HEPABEHCTBA U MX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NIEPEMEHHOW. PemeHne cucrem
JMHENHBIX HEPABEHCTB C OJIHOM nepeMenHoi. KBaapaTHeie HepaBeHcTBa. ['paduueckas
UHTEpIIpETaLNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMMU.

DOyHKIUN
KBaaparuunas pynkims, e€ rpaduk u cBorictpa. [lapabosa, koopAHHATHI BEPIIIUHBI
napaboJbl, 0Cb CAMMETPHUH TapaloIbl.
I'padpukn pyskmmit: y=4#x, y= #£x+b, y = %;, y=x3,y=Vxy=|x
X

U UX CBOMCTBA.

YuciioBbIe OCIEA0BATEIBHOCTH H IPOrPECCUH

[loHsiTME 4YMCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHu€  IOCJIEI0BAaTEIbHOCTH
peKyppeHTHOM (hopMyJoil 1 popMyIIoi N-TO YJieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. @dopmynbl N-To  4ieHa
apu(PpMETHIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxxkeHue 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuii ToukaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M HKCIOHEHIMAIbHBIA pocT. CIloxkHBIE
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie  pe3ynbTaTbl ~ OCBOEHHMS ~ NIpOrpaMmbl  y4eOHOro  Kypca
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K KOHIy 00yueHus B 7/ KJjacce:

Yucjia v BbIYUCIEHUSA

BrITonHATE, coueTasi yCTHBIC M IMCHbMEHHBIE IPUEMBI, apu(METHICCKUE TeHCTBUS
C pallMOHATHHBIMHA YHCIIAMH.

HaxonuTth 3HaueHUs YUCIOBBIX BBIPAKCHUH, TPUMEHSITH PA3HOOOpa3HBIC CTIOCOOBI
Y PUEMBI BBIYUCIICHHS 3HAYCHHUH APOOHBIX BBIPAXKEHUHN, COACPKAITNX OOBIKHOBEHHBIE
U JICCATUYIHBIC TPOOH.

[lepexomuth OT oOmHOW (OpPMBI 3amucH 4Yuced K Jpyroi (mpeoOpa3oBHIBATH
JECATHYHYIO JAp0o0bh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JICCATUYHYIO IPOOH).

CpaBHHBATh M YIIOPSIA0YMBATH PAIMOHAIBHBIC YHCIIA.

OKpyTasTh YUCIa.

BBINONHATS NPUKUAKY U OIEHKY pe3yJibTaTa BBIYMCICHUN, OIICHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUN. BBIMOTHATH JEHCTBHUA CO CTEMCHSAMH C HaTypajlbHBIMH
MOKa3aTeJISIMH.

[IpuMeHATh TPU3HAKK ACIUMOCTH, DPA3JI0KEHHWE HAa MHOXXHUTEIN HaTypalbHBIX
qrCel.

Pemath npakTHKO-OpUCHTHPOBAHHBIC 3a]1a9H, CBA3aHHBIC C OTHOIIICHHEM BEIINYHH,
IPOIOPIIMOHAILHOCTBIO  BEJIMYUH, TPOIEHTAMH, HWHTEPIPETHPOBATh PE3YJIBTATHI
pelicHus 3a71a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOHCTBAMH PaccMaTPHBACMBIX
0O0BEKTOB.

AJuredOpanvecKue BbIpasKeHHU s

Hcnonb3oBaTh anreOpandyeckyldo TEPMHUHOJOTHIO M CHUMBOJHUKY, INPUMEHSTH €€
B IIPOLIECCE OCBOECHUSI YUEOHOTO MaTepuaia.

Haxomuth 3HaueHUs: OYKBEHHBIX BBIp@OXKEHUH NpH 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHUsl I1IEJIOTO BBIPAXKEHHS B MHOTOWIEH MPUBEICHUEM
NOI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINoOMHAT YMHOXXEHHE OJAHOYJIEHA HA MHOTOYWIEH U MHOTOYJIEHA Ha MHOI'OYJIEH,
OpPUMEHSATH (DOPMYJIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh pa3a0KeHNE MHOTOWICHOB HA MHOYKUTEIN C IIOMOILBIO BBIHECEHUS
3a CKOOKM OOLIEro MHOXHTEINS, TPYNIUPOBKUA ClaraeémbixX, MNpPUMEHEHHUs (opMy
COKpPAILIEHHOTO YMHOXKCHHUS.

[IpumensaTy mpeoOpa3oBaHHs MHOTOWIEHOB JUIsl PEIICHHS pa3IMyHbIX 3a7ad
13 MAaTEMAaTHUKHU, CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTHUKHU.

Hcnonbp30oBaTh  CBOMCTBA  CTENEHEM C  HATypaJdbHBIMU  I[OKa3aTeJsIMU
JUIS TIpeo0pa30BaHUs BHIPAKEHUH.

YpaBHeHUs ¥ HEPABEHCTBA
Pematp nuHelHbIE ypaBHEHUS C OJJHOU IIEPEMEHHOM, IPUMEHSIS IIPABUJIA IIEPEX01a
OT MCXOJHOIO YpaBHEHMS K PaBHOCWIBHOMY eMmy. lIpoBepsaTs, ABisSeTCsS 1M YUCIO
KOpHEM YpaBHEHHS.
[TpumensTh rpaduyecKkue METOJbl NMPU PELIECHUM JIMHEWHBIX YpPaBHEHMH M HX
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CUCTEM.

[TogOupaTe IpUMeEpHI Map YKCEN, SBISIOMNUXCS PEIICHHEeM JTUHEHHOTO YpaBHCHUS
C IByMSI TIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JWHEWHOTO ypPaBHEHHS C JBYMS
MIEPEMEHHBIMH, TTOJIB3YSICh Tpa(uKOM, MPUBOAUTEH IPUMEPHI PEIICHUST YPABHCHHUS.

PemaTe cucTemMbI IBYX TUHEHHBIX YpaBHEHHH C BYMS IEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKH.

CocTaByiTh U pemiaTh JUHCHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX YpaBHEHHMA
10 YCIIOBUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauM
TIOJTyYEHHBIA Pe3ybTaT.

DOyHKIUU

N3o0paxkath Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAWHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbI, 3alKUChIBATh YHCJIOBBIE MPOMEKYTKH
Ha ajnreOpanyeckoMm S3bIKE.

OTMeuath B KOOPAMHATHOM TJIOCKOCTH TOUKH MO 3aIaHHBIM KOOPJIMHATAM, CTPOUTD
rpaduku TuHeHHBIX GyHKIMH. CTpouTh rpaduk GyHKIMHA Y = |X|.

OnucelBaTh ¢ TOMOIIBIO (PYHKIMI W3BECTHBIE 3aBUCUMOCTU MEXIY BEIUYMHAMMU:
CKOpPOCTb, BPEMS, PAacCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHre GyHKINHU IO 3HAYECHHIO €€ apryMEHTa.

[lonumarps rpadpuyeckuii crnocod NpPEACTaBICHHUS M aHaIW3a HWHGPOpMaIuH,
U3BJIEKaTh U MHTEPHPETHPOBATH MH(POpMALMIO U3 TPapUKOB pealbHbIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yNbTaTBl OCBOSHUS MPOTpPaMMbl y4eOHOTO Kypca K KOHITY
o0yueHus B 8 KJacce:

YucJa 1 BbIYUCTIECHUA

Hcnonp30BaTh HaYaJdbHBIE MPEACTABICHUS O MHOKECTBE JCUCTBUTEIIBHBIX YUCEII
JUIS. CpPABHCHUS, OKPYIJICHHS M BBIYMCIICHUH, W300pa)kaTh JCHUCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOMN NPSIMOM.

[IpumeHsaTs TOHSATHE  apU(DMETHYSCKOrO  KBaJPaTHOIO KOPHSA, HAaXOJHUTh
KBaJIpaTHbIE KOPHU, UCIOJB3ys] TMPU HEOOXOJAMMOCTU KaJbKYJSATOP, BBITIOJHSTH
npeoOpa3oBaHusl BRIPAKECHUH, COJEpKaIIUX KBaJpaTHbIE KOPHHU, MCIOJIB3Ysl CBOWCTBA
KOpHEM.

Ncnonb3oBath 3anucu OOJBIIMX U MAJIBIX YUCEN C MOMOIIBIO JECATUUHBIX JpoOei
u ctenener yucia 10.

AJsredOpanvecKue BbIpasKeHHUs
[IpuMeHATh MOHATHE CTENEHH C LETBIM MOKa3aTesIeM, BBIMOIHATh TPeoOpa3oBaHus
BBIPKEHH, COAECPIKALIUX CTEIEHU C LEIBIM [TOKA3aTENEM.
BbINONMHATE  TOXKIIECTBEHHBIE TMPEe0Opa30BaHUsl  PALMOHAIBHBIX  BBIPAXKEHUM
Ha OCHOBE MPABWJI ICUCTBUN HAJl MHOTOWJIEHAMH U aNreOpanyecKuMu ApoOsSIMU.
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PacknanpiBaTh KBagpATHBIM TPEXWIEH HA MHOKHUTEIH.
[IpumensTh npeoOpa3oBaHUsl BBIPAKEHUNM [UIsl pELIEHHUS pa3iMyYHbIX 3a1ad
U3 MaT€MATHKH, CMEXXHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare JsMHENHBIE, KBAaJpaTHBIE YPABHEHUS MW pPalMOHAJIbHBIE YpPaBHEHUS,
CBOJAIIAECS K HAUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpoCTENIIME UCCIECIOBAHUS YPAaBHEHUM U CHCTEM YPaBHEHHUM, B TOM
yycie ¢ NpUMEHEHUEM TIpaduueckux MpeAcTaBiIeHU (yCTaHABIMBATh, WMEET JIH
YpaBHEHUE WJIM CUCTEMA YPAaBHEHUI pELICHUS, €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

[lepexonuth OT cIOBECHON (HOPMYTUPOBKH 3a7aud K €€ anredpandeckol Moenu
C MOMOIIBIO COCTABJICHUS YPABHEHUS WM CHCTEMBl YPAaBHEHHM, MHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M I1OJy4YECHHBIW pe3yJIbTar.

[IprMeHATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLECHKH, PENIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'PapUUECKyIO
WJUTFOCTPALIMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[TonumaTe W HCHOJIB30BaTh (PYHKIMOHAJIbHBIC TMOHATHS M SI3bIK (TEPMUHBI,
CHMBOJIMUYECKHE O0003HAYCHUsS), OMNpEeeIiTh 3Ha4YeHHE (QYHKIHH [0 3HAYCHHIO
apryMeHTa, OIpeeisaTh CBOMCTBA (DYHKIUH 110 €€ rpaduKy.

IS?TpOI/ITL rpadyKu dJIeMEHTapHBIX (YHKIIUN BUA:

y=",y= x% y= x3,y = VJx;"y = |x|, OnHCHIBATb CBOMCTBA YHCIOBOI DYHKIMH
X

1o e€ rpaduky.

[IpenMeTHbIe pe3yabTaTBl OCBOCHHS IMPOrPaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

YucJa u BbIYUCTICHUA

CpaBHMBATH U YIIOPAIOYMBATH PAIMOHAIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

Bemonuare apudmernueckue ACHCTBHS C pallMOHAIBHBIMU YHCJIAMH, COYETast
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBITIOJHATH BBIYUCICHHUS C HPPALMOHATIBHBIMU
YHCJIaMH.

Haxonuth 3HaueHus cTeneHeW ¢ UENbIMUA TMOKa3aTeIsIMH M KOPHEW, BBIYUCIATH
3HAYECHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrfiaTh  JI€MCTBUTEIbHBIE  YHWCJA, BBINOJHATH MOPUKUAKY  pe3yibTara
BBIUHCIICHUN, OLICHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTtp nuHelHblE U KBaJApaTHbIC YPABHEHUsS, YPAaBHEHUs, CBOIAIIMECS K HUM,
npocTeriue ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pemars cucremel 1ByX JIMHEMHBIX YPABHEHUU C ABYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE ABIISETCS JIMHEUHBIM.

Pemarth TekcTOBBIE 33aa4M aNreOpanyeckKuM CrocoOOM C MOMOIIBI0 COCTABICHUS

YpaBHEHUS UM CUCTEMBI ABYX YPaBHEHUM C IBYMsI IEPEMEHHBIMHU.
41



denepanbHas padouas nporpamma | Maremaruka. 5-9 kiaccel (0a30BbIi YPOBEHB)

IIpoBoauTh mMpoOCTENUIINE MCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUW, B TOM
yycie C NPUMEHEHHEM TIpauyecKux NpelCcTaBiIeHUN (yCTaHaBIMBaTb, HUMEET JIU
YpaBHEHUE WJIM CUCTEMA YPABHEHUI PELIEHUs, €CIIH UMEET, TO CKOJIBKO, U IPOYEE).

Pewate MHElHbIE HEPABEHCTBA, KBaIpAaTHBIE HEPABEHCTBA, H300paXkaTh PEIICHUE
HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3allMChIBATh PEIICHHUE C TIOMOLIBIO CHMBOJIOB.

Pemars cuctemsl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSAMOM, 3aIIMCHIBATH PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLICHUH PA3JIMYHBIX 3a4a4.

DyHKIMHA
Pacmo3naBate GyHKIMM W3yYeHHBIX BHUAOB. [loKa3piBaTh CXeMaTHYECKU
pacroyioKeHHe Ha KOOPJAWHATHON TUTOCKOCTH TpaguKOB (QYHKIHMA BHIA: Y = £X,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y=+x y=|x| B 3aBucumoctu
pa

OT 3HaUYCHUN KOA(H(DUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth u wuzo0pakaThb CXEMaTHYECKHM TpaduKu KBAJAPATUYHBIX (YHKIUH,
ONHUCHIBATh CBOMCTBA KBAJIpaTUUHBIX (DYHKIIUI 1O UX Tpadukam.

Pacnio3HaBaTh KBajpaTH4HYI0 (YHKIHIO 1O (QopMylie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

Yucsi0BbIe OCIEA0BATEIbHOCTH U POrPecCum

Pacrio3znaBaTh apupMETHUECKYIO0 U T€OMETPUUECKYIO IPOIPECCUU MIPU Pa3HbIX
crocobax 3aaHusl.

BbINOMHATE BBIYMCIIEHUS € UCIIOJIb30BaHUEM (OPMYJI N-TO wieHa apu(pMeTHIECKON
Y TEOMETPUYECKOM MTPOTPECCHI, CYMMBI IIEPBBIX N YIECHOB.

N300paxaTh WieHbl IOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPIMHATHON MJIOCKOCTH.

Pemate 3aga4n, CBSI3aHHBIE C YHCIOBBIMM ITOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE
3aJ]a4ui U3 peasIbHOM )KU3HH (C UCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pasgena  [KonuyecTso OcHOBHOE OCHOBHBIE BUJIBI ACSITETEHOCTA O0YUaIOIIUXCS
(TembI) Kypca 4acoB CoJiepKaHue
Yucna u BRIUUCICHHUS. 25 [TonsiTue CucreMaTU3UPOBATH U 000TAIATH 3HAHUS
PanrionansHbie yncia PaIMOHANILHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECSITUUHBIX APOOSX.
Apudmernueckue CpaBHUBATH M YIIOPSIA0YMBATH AP00H, TPeoOpPa30BhIBas
JeruCcTBUS MPU HEOOXOUMOCTHU JIECATUYHBIC TPOOU B OOBIKHOBEHHEIE,

C palMOHaTBHBIMHU
yucnamu. CpaBHEHHME,
yHOpsiI0OUMBaHUE
pPalMOHAIBHBIX YUCETT.
CrerneHn

C HaTypaJbHBIM
TOKa3aTeyIeM.
Pemenue oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOIICHTHI

W3 pealbHON
MIPAKTHUKHU.

IIpyu3Haku neauMocTy,
Pa3IoKEeHUS

Ha MHOKHTEIIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPAKeHMH,
coJiepKalnx OOBIKHOBEHHBIE U JICCSITUYHBIE TPOOH:
3aMEHSTh NPU HEOOXOIUMOCTH JECITUUHYIO APOOH
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BbIpaxkeHue kK hopme, HanboJiee ya100HOM I BBIYUCITICHUH,
peo0pa3oBbIBAThH APOOHBIC BHIPAKECHUS HA YMHOKEHHUE U
JIeJICHUE IECATUYHBIX Ipo0eH K JEHCTBUAM C IETbIMU
YUCJIAMHU.

I[IpuBOAUTH YHCIOBBIE H OYKBEHHbIE PUMeEPbI CTETICHU
C HaTypaJbHBIM MOKa3aTeIeM, OOBICHSS 3HAUCHUS
OCHOBAHWSI CTETICHH U MOKA3aTeNsl CTETICHH, HaXOIUTh
3HAYEHHUs cTerneHel Buaa a" (a — aro0oe paroHaIbHOE
YHUCJI0, N — HATYpaAJIbHOE YHUCIIO).
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PeanbHrbie IMouuMaThL CMBICH 3aITUCH OOJIBIINX YHUCEN C TOMOIIBIO
3aBUCUMOCTH. [IpsiMast | mecaTUUYHBIX Apobeit u cTeneHei uncna 10, npuMeHsiTh UX
u oOpaTHas B PCAIBHBIX CUTYyalUsX.

nponopuuoHanbHocTH | IIpuMeHsTH MPU3HAKY JETUMOCTH, PA3JIOKECHUS Ha
MHOKHUTEJIN HaTypaJIbHbIX YUCEN.

PemaTh 321244 Ha YaCTH, MPOIIEHTHI, TPOMOPIINH,

Ha HaXOXJIeHHEe JIpoOu (MPOIEHTA) OT BEIUUYUHBI U
BEIMYUHBI TI0 €€ TpoOu (MPOIIEHTY), IpoOu (TIPOIEHTA),
KOTOPBIN COCTABIISICT OJHA BEIMUMHA OT JAPYTOH.
I[IpuBoauTH, pa30upPaTh, OLEHNBATH PA3JIMYHBIC PEIICHNUS,
3aMKCH PEIICHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHITH, ONTUPASCh HA OTIPEICTICHUS,
MPSIMO MPONOPIUOHANBHBIE U 00PATHO MPOTOPIIMOHATBHBIE
3aBUCUMOCTH MEXK]Ty BETMYMHAMH; MPHUBOAUTH MPUMeEPBI
ATUX 3aBUCUMOCTEH U3 peaibHOT0 MUPA, U3 APYTHX yUeOHBIX
MPEMETOB.

Pemiath nmpakTHKO-OPUESHTUPOBAHHBIE 33]1a4M Ha TPOOH,
MIPOIICHTHI, IPSIMYIO U OOPATHYIO MPONOPITUOHATBHOCTH,

IIPOTIOPLINU
AnreOpandeckue 27 bykBeHHbIE OBaanerp anredpanyecKoil TEPMUHOJIOTHEH U CUMBOJIMKOM,
BBIPAKEHUS BBIPAKEHU. NPUMEHATH €€ B MPOIIECCEe OCBOCHUS y4eOHOro MaTepuara.
ITepemenHEIE. HaxoanTh 3HaueHns1 OYKBEHHBIX BBIPAKEHUI MPU 33JTaHHBIX
Honyctumele 3HaYEHUSIX OYKB; BBIIIOJIHATH BBIUMCICHUS MO (hOpMyIIaM.
3HA4YEHUS BbInoJHATH peoOpa3oBaHus 1EJI0T0 BhIPAKEHUS
MIEPEMEHHBIX. B MHOTOWJIEH NMPUBEIACHUEM OJOOHBIX CIIaraeMblX,
DopMyIIbI. PacKphITHEM CKOOOK. BBIMOJIHATH YMHOKEHUE OHOUJIEHA
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[Tpeobpa3zoBanue
OYKBEHHBIX
BBIPAKEHUU,
pPacKphITHE CKOOOK U
NIpUBEICHUE

MO00HBIX CJIAraEMBIX.

CBolicTBa CTEIICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro41eHsbl.
Cnoxenue,
BBIUMTAHHE,
YMHOKECHUE
MHOTOYJICHOB.
dopMyisl
COKPAIEHHOTO
YMHOXCHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KHATEIIA

Ha MHOTOYJIEH M MHOI'OYJIEHA HA MHOTOWICH, IPUMEHSATH
dbopMyIbl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyumecTBIATH Pa3I0KEHNE MHOTOYJIEHOB HA MHOKHUTEIIN
MyTEM BBIHECEHHS 32 CKOOKH OOIEro MHOKUTETI,
IpUMEHEHUs (POPMYJIbI pa3HOCTH KBaJpaToOB, PopMy
COKPAILIEHHOIO YMHOKCHHUS.

IIpumeHnsaTH IPe0Opa30BaHNE MHOTOUICHOB JJISl PELICHHUS
Pa3IMYHBIX 33724 U3 MATEMATUKH, CMEKHBIX [TPEAMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMUTBHCS ¢ HCTOPUEH Pa3BUTUS MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, rpasuia
npeodpa3oBaHUs
YpaBHEHUH,
PABHOCHJIBHOCTb
YPaBHECHUM.
JIunelinoe ypaBHEHUE

Pemiars 1MHEliHOE ypaBHEHUE C OJTHOM NEPEMEHHOM,
NpPUMEHsAs NPaBUJIa NIEPEX0/IAa OT UCXOAHOTO YPABHEHUS

K paBHOCHJIBHOMY emy Oosiee mpoctoro Buna. [IpoBepsiTh,
SIBJISIETCS T KOHKPETHOE YMCIIO KOPHEM YPABHEHHUS.
IHoaOoupars mpuMepsbI ap YKCel, ABISIONUXCA PEHICHUEM
JIMHEMHOI'O YPAaBHEHUS C JBYMsI IIEPEMEHHBIMMU.
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C OZJHOM NEPEMEHHOM,
pelIECHNE JIMHEUHBIX
ypaBHeHHU. Penenune
3a/1a4 € MOMOUIBIO
YPaBHCHUU.

JInnerHoe ypaBHEHUE
C JBYMs
IIEPEMEHHBIMU U €TO
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN

CTpouthb B KOOPAUHATHOM MJIOCKOCTU TpaduK TUHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSCh TPAPUKOM,
NPUBOAMTH IPUMEPbI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEUHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocTaBisTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMM I10 YCIOBHUIO 3a1a4l, HHTEPIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H I10Jy4YECHHBIN
pe3yJbTar

C BYMs
IIEPEMEHHBIMU

Koopnunate! u rpaduku. 24 Koopaunara Touku HN300pakaTh Ha KOOPAUHATHOM MIPSAMON TOYKH,

OyHKIMA Ha IpAMOM. UHCIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIy4YH, OTPE3KH,
MTPOMEXKYTKHU. MHTEPBAJIbL; 3aIUCHIBATh UX HA AIreOpanvdecKoM S3bIKE.

Paccrostnue mexny
JBYMSI TOUKaMH
KOOPANHATHOM
MPSIMO.
IIpssmoyrosibHas
cucTeMa KOOpAUHAT
Ha TUIOCKOCTH.
[Ipumepsl rpadukoB,
3aJIaHHBIX
dbopmynamu.

OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH 11O
3aIaHHBIM KOOpAMHATaM; CTPOUTh FPAPUKHA HECTOKHBIX
3aBUCHUMOCTEH, 3a/1aHHbIX (POpMyJiaMH, B TOM YHCIIE

C MMOMOIIBIO IIU(POBBIX JTAOOPATOPHIA.

IIpumeHsiTh, H3y4aTh MPeUMYIECTBA,
HHTEPNPEeTHPOBATH I'padrueckuii crocod npeacTaBIeHUs
¥ aHaJIM3a pa3HOOOpa3HOM KU3HEHHOU HH(OPMAIIUH.
OcBauBaTth NoHsATHE PYHKIMU, OBIIAJEBAThH
(GYHKIHOHATBHOW TEPMUHOJIOTHEH.

Pacno3HaBats mHeliHy0 QyHKnuo Yy = kx + b,
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Yrenue rpadukoB
peabHBIX
3aBUCHMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
Jluneiinas QyHKIus.

ONMCBLIBATD €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUH

ko3¢ duimeHToB K u b.

Crpoursb rpaduxu muHeHON QyHKIMH, QYHKIUA Y =| X |.
Hcnoab30BaTh HU(PPOBLIE PeCYPCHI 1151 TOCTPOCHUS
rpadukoB GYHKIIUN U U3YUEHHUS UX CBOMCTB.

[IpuBOIUTH IPUMEPHI TUHEUHBIX 3aBUCUMOCTEN B PEATIbHBIX
npoleccax U sIBICHUSAX

[TocTpoenue rpaduka
JUHENHON PyHKITUH.
I'paduk pyHKIIUMA
y=|x|
[ToBTOpEeHue u 06001IEHNE 6 [ToBTOpEHUME Bri0uparh, IPUMEHATH OLIEHUBATH CIIOCO0bI CPABHEHNS
OCHOBHBIX IMOHSATHN qyucesl, BBIYUCICHUH, TpeoOpa3oBaHUid BEIPAKESHUM,
Y METOJIOB Kypca pelIeHUsI YPaBHEHUM.
7 xnacca, 0000111eHNe OcyumecTBJIATh CAMOKOHTPOJIb BBITIOJTHIEMBIX ICUCTBUMN U
3HAHUMN CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCICHUH, MPe0Opa30BaHMIA,
IIOCTPOCHUM.
PemiaTe 3aga4m U3 peajsbHON )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUSA ISl PEIICHUs 3a7a4 U3 APYTrux
IIPEIMETOB.
Pemath TeKkcTOBBIE 321a4H, CPABHUBATh, BLIOUPATH
CIoCco0OBI pEIICHUS 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KUIIACC
HaumenoBanue pa3aena |[KomnyectBo OcHoBHOE OcHOBHBIE BU/JIbI JEATEIBHOCTH 00YYaIOLUXCSI
(TembI) Kypca 4acoB coJiepKaHue
Uuca v BBIYMCIICHUS. 15 KBanpaTHslii KOpeHb dopmyTHPOBATH ONpeAeeHre KBaIpaTHOTO KOPHS

KBaapatHbie kopHU

u3 yucia. [lousarue
00 UppaIrMoOHAILHOM
yucne. JlecsiTuunbie
NPUOJINKEHUS
HUppAMOHATBLHBIX
qHCell.
JleficTBUTETTBLHBIC
yucna. CpaBHeHHE
JIEUCTBUTEIBHBIX
qHCell.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIECKIX
KBaJIpaTHBIX KOPHEW.
[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
coJiepKaIlux
KBaJpaTHbBIC KOPHU

U3 YKCIIa, apu(pMETUYECKOTr0 KBaJAPATHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 Yncia, HCMOJIb3YSl P HEOOXOAUMOCTH KAJIbKYJIATOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU APOOSIMHU.

CpaBHMBATB U YNIOPSIA0YMBATh PALMOHAJIBHBIE U
UPPALMOHAIBHBIE YMCIIA, 3AIIHCAHHBIE C TOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HMccaenoBaTh ypaBHEHHE X? = @, HAXOAUTH TOYHBIE H
npuOmmkéHHBIe KopHH 1Tpu a > 0.

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa30oBaHus BHIPAKESHUH.
BoInoJHATH MPeo0dpa30BaHMsl BEIPAKEHUN, COIEPHKALIUX
KBaJpaTHbIe KOPHU. BeIpaxxaTh nepeMeHHbIE

U3 TEOMETPUYECKUX U PU3NIECKUX (HOPMYIL.

BbI4ucIsATh 3HAYEHMS BBIPAKEHHM, COJICPIKAITUX
KBaJIpaTHbIE KOPHU, UCTIONB3YsI TPU HEOOXOJUMOCTH
KaJIBKYJISITOP.
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Hcnoab3oBaTh B X0€ peLICHU 3a/1a4 JJIEMEHTapHbIE
IPEICTaBICHUS, CBA3aHHbIE C NPUOIMKEHHBIMU 3HAYEHUSIMU
BEJIMYMH.

3HAKOMUTBCS C HCTOPHEl Pa3BUTHS MATEMATHKU

Yucia v BBIYHCIICHUS.
CreneHs ¢ 1eabEIM

CrereHsb C LIEJIBIM
[MOKA3aTEIIEM.

@DopMyJTHPOBATH ONpe/ieJIeHre CTEIICHHU C 1IeJIbIM
MIOKAa3aTeJIEM.

II0Ka3aTeieM CrangapTHas 3anuch IIpeacraBasiTh 3anMCh OONBIINX U MAJIBIX YHCEIT
quca. B CTaHAApPTHOM BuJe. CpaBHUBATH YKCIIA U BEJTUYUHBI,
Pa3mepsl 00bEKTOB 3aMMcaHHble ¢ UCTOIb30BaHueM crenenu 10.
OKpYKarollero Mupa Hcnonb3oBaTh 3alIMCh YUCEll B CTAHJAPTHOM BUJIE
(OT 25IeMEeHTapHBIX JUTSI BBIPAQXKEHUSI pa3MEPOB 00BEKTOB, JJIUTEILHOCTH
YaCTHUIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATh, 3ANMCHIBATH B CHMBOJIMYECKOH (popMme
0OBEKTOB), Y WVTIOCTPUPOBATH IPUMEPAMH CBOMCTBA CTEIIEHU
JUIUTEIIbHOCTD C LIEJBIM MOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIsl IPeOOpa3oBaHuUs
B OKPY’KalOIIEM MHUPE. | BBIPAKEHUH, COJEPHKALIUX CTEIIEHH C LEJIbIM MOKA3aTENEM.
CBoiicTBa CTEIICHU BbInoaHATH AelCTBUS C YMCIIaMU, 3alIMCaHHBIMU
C LIEJIBIM [TOKA3aTEIEM | B CTAaHIAPTHOM BUJE (YMHOXKEHHUE, IeJIEHNE, BO3BE/ICHUE
B CTCIICHb)
Anrebpanyeckue KBagparHsIii Pacno3HaBaTh KBaIpaTHBIN TPEXUJICH, YCTAHABIMBATD
BbIpakeHus. KBanparusii TPEXUIICH. BO3MOKHOCTB €T0 Pa3J10KEHUS Ha MHOKUTEIIN.
TPEXWIEH Paznoxenue PackiaaapiBaTh HA MHOKUTEIHM KBAJAPATHBIN TPEXUWIEH
KBaJPaTHOTO C HEOTPULIATENBHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AnreOpanydeckue
BBIpKCHUSI.
Anrebpandeckast 1po0b

15

Anrebpandeckast
npo6b. JlomycTuMeble
3HAYCHUS
MEPEMEHHBIX,
BXOISIINX

B alireOpanyeckue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkou
npoou. CokpalieHue
JTpOOei.

Cnoxenue,
BBIYUTAHHE,
YMHOXKECHHE U JICTICHHE
anreOpanyecKux
JTpOOei.
[IpeobpazoBanue
BBIPAKCHUU,
coJiepKaIImx
anreOpanyeckue
Tpodu

3anuceiBaTh anredpandeckue BeipakeHus. Haxonurb
00JacThb ONpeneneHys palOHaIbHOTIO BBIPA)KEHUS.
BbINOJHATH YKCIOBBIE MOJACTAHOBKY U BBIYHCIATH
3HaYeHHUe JpoOU, B TOM UHKCJIIE C IIOMOILBIO KaJIbKYJIATOPA.
®opMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHATH €ro AJi1 IpeoOpa3oBaHus ApoOei.
BbInoJHATH JeiicTBUS C aNredopanyecKuMu ApoosiMu.
[IpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs1 PELLICHUS
3aj1a4. BelpaxaTh nepemenHblie u3 GpopMyi (pU3NUECKUX,
r€OMETPUYECKUX, OMKCHIBAIOIINX OBITOBBIE CUTYAIUN )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTHoe Pacno3HaBaTh KBaJpaTHbIE YPABHEHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. HenonHoe | 3anmmcebiBaTh (pOPMYJIYy KOPHEUM KBaJIpaTHOTO YPABHEHUS;
KBaJpaTHOE pelaTh KBaJpaTHbIE YPABHEHUS] — IOJHBIE U HETIOJIHBIE.
ypaBHeHue. opmyna IIpoBoauTs MpocTeiiniue UCCaAeAOBAHUA KBAPATHBIX
KOpHEHN KBaJIpaTHOIO YPaBHEHUM.
ypaBHeHus1. Teopema Pemats ypaBHeHHs, CBOISIIMECS K KBaPAaTHBIM,
Buera. C TIOMOIIIbIO TPE0OPa30BAHUM U 3aMEHON TTEPEMEHHOM.
Pelienne ypaBHeHUH, Habaronath 1 aHAJIM3UPOBATH CBSI3b MEXKY KOPHSIMU U
CBOJISIIIMNXCS Kod(huIeHTaM KBaJI[paTHOTO YPABHEHHSI.
K KBaJIpATHBIM. ®opmysmpoBath TeopeMy Buera, a Takxe oOpaTHylo -
[IpocTeiinue qpoOHO- | TEOpEMY, IPUMEHITH ITH TEOPEMBI IS PEILICHUS
palrOHAJIbHBIE 3az1ay.
YpaBHEHUS. PemaTh TekcTOBBIE 3aaUM AIT€OPaUIECKUM CIIOCOOOM:
Pelienrie TEKCTOBBIX HNEPEXOUTH OT CIOBECHON (POPMYITUPOBKH YCIIOBUS 3a]a4U
3a/1a4 C MOMOUIBIO K aJireOpandecKkoi MOJIeNI MyTEM COCTaBJICHUS yPaBHEHUS;
KBaJIpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpaBHEHUI pe3yapTar.

3HAKOMUTBHCS C UCTOPHUEI pa3BUTHUS AITeOpPbI
YpaBHEHUS U HEPABEHCTBA. 13 JIuneitHoe ypaBHEHHE Pacno3HaBaTh JMHEHbIE YpaBHEHUS C ABYMSI

Cucrempl ypaBHEHUI

C IBYMsI
IIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] ypPaBHEHU
B LIEJIBIX YUCIIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUN

IIEPEMEHHBIMH.
Ctpoutsh rpadvKy TUHEWHBIX YPAaBHEHUI, B TOM YHCIIC
HCIO0JIb3YS LM(ppPOBbIE peCcypChl.

Pazim4yarh napajuieabHbIE U IEPECEKAIOIINECS IIPSIMbIE
110 UX YPABHEHUSIM.

PemiaTb CUCTEMBI IBYX JINHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU ITOJCTAHOBKOMN U CIIOXKEHUEM.
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C AByMS
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
VHTEPIPETALINS
YPaBHEHUS C ABYMsI
MIEPEMEHHBIMU U
CUCTEM JIMHEUHBIX
YPaBHEHUM C IByMS
[IEPEMEHHBIMHU.
Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YPABHEHUU

Pemiath npocreimme CUCTEMBI, B KOTOPBIX OJHO

U3 YPAaBHEHUI HE SIBJIAECTCS JIMHEHHBIM.

IIpuBoauTH rpapuUeCcKy0 HHTEPIPETAUUIO PEIICHUS
YPAaBHEHMS C IBYMs IEPEMEHHBIMU U CUCTEM YPaBHEHUHN
C IBYMSI [IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4UH ANTeOpPandecKuM CIIocoO0OM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

YHucnoselie
HEPABEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
petieHue. CucTemsl
JIMHEWHBIX HEPABEHCTB

D opMyJIHPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSAMOM, J0KA3bIBATH
anreOpandecku.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
PemiaTe MHElHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaThb cucteMbl TMHEHHBIX HEPABEHCTB, N300paKaTh
pelLIEeHNEe CUCTEMbI HEPABEHCTB Ha YU CIIOBOM IIPSAMOWU
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C OZJHOM IEpEMEHHOMN
U UX PEIICHHUE.
N3obpaxkenue
pEeLIEHUs TMHEWHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON

OyHKIWH.
OCHOBHBIE TTOHATHS

[lonsTne pyHKUMU.
OO6nacTh onpenesIeHUs
Y MHO>KECTBO
3HAYEHUN (DYHKLIHH.
CrocoOrbI 3a1aHus
(GyHKUIHA.

['padux dhyHKIIHN.
CaoiicTBa (hyHKLINH,
UX OTOOpakeHHe

Ha rpaduke

Hcnoan3oBath QyHKIMOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

Boruucasite 3Havenusi GyHKIUN, 3aJaHHBIX (OpPMYTIaMU
(mpu HEOOXOIMMOCTHU UCIIOJIB30BATh KaJIbKYJISTOP);
COCTABJIATH TA0JMIbI 3HAYEHUI QYHKIIUY.

CrpouTh 10 TOUKaM rpadpukm QyHKIMA.

OnuckiBaTh cBOMCTBA (DYHKIIMH HA OCHOBE €€
rpauuecKoro npeacTaBICHUs.

Hcnoan3oBarh QyHKIMOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

HccnenoBathb npumepsl rpauKoB, OTPAKAIOLIUX pealbHbIE
npouecchl U sBieHus. Il puBoauTs NpUMepHI IPOLECCOB U
SIBJICHUM C 3aIaHHBIMH CBOVICTBAMM.

Hcnosb30BaTh KOMIBIOTEPHBIE POTPAMMBI

JUTSI TIOCTPOCHUS TPaPUKOB HYHKIIUIA U U3YUYCHHS KX CBOMCTB

OyHKINH.
UucnoBbie PyHKIIUU

YreHue u noCTpoeHue
rpadukoB QyHKIIHIA.
[Tpumeps! rpadukoB

HaxoauTs ¢ nomoubio rpagpuka GyHKIIUA 3HAUCHUE OJTHON
13 paCCMATPUBAEMBIX BEJIMYUH 10 3HAYECHUIO JPYTOM.
B Hecn0XKHBIX cllyyasx BbIPaxkaTh (POPMYJI0H 3aBUCUMOCTD
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byHKUUH, MEK/Ty BEIMYUHAMM.
OTPAKAKOLIUX OnuchIBaTh XapakTep U3MEHEHUS OTHOW BEJINYNHBI
peanbHbIE IPOLECCHI. B 3aBUCUMOCTH OT U3MEHEHHUS APYTOM.
OyHKINH, Pacno3naBath BUbI H3ydaembix QyHkimii. [loka3piBaTh
OIIMCBIBAIOIINE CXeMaTH4Y€eCKH TI0JI0KEHUE HA KOOPAUHATHOM INIOCKOCTH
NPSIMYIO ¥ 00paTHYO rpadukoB dyHkimii Buga: Yy = X3y =X,y =vVx,y = |x|.
HIPOITOPIHOHAIBHBIC Hcnoab3oBath QyHKIUMOHAJBHO-TPapuUeCKHe
3aBUCUMOCTH, UX NpeACTABJICHUS Ul PELIEHUS U UCCIEA0BAaHNs YPABHEHUM U
rpaduku. CUCTEM ypaBHEHMIA.
I'pauk GynKumn IIpumensaTs uudpoBbie pecypcesl 11 HOCTPOCHUS
y =% rpadukoB QpyHKIHIT
OyHKIUA
y =x%y =%,
y=vxy=|x};
rpaduyueckoe pereHue
YPAaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u 06001IeHNE 6 [loBTOpEHNHE Bei0upaTh, IPMMEHATDH, OLICHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX IIOHATUHN U YHCell, BBIUUCIECHUH, TPeoOpa30BaHUil BbIpaXKEHUH, PEILICHUS
METO/IOB KypcOoB / 18 | ypaBHEHHI.
KJ1accoB, 000011IeHIE OcyuecTBJIATH CAMOKOHTPOJIb BBIITOJHSAEMBIX IEUCTBUN U
3HAHUU CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUA,

MTOCTPOCHHUI.
Pematsb 3a1a4u U3 peaibHOM KU3HHU, IPUMEHATH
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MATEMATHYCCKUC 3HAHWA T pCIICHUS 3a1a4 U3 APYTIUX
MpcaAMCTOB.

Pemats TeKCTOBBIE 3ada4u, CpaBHUBATD, Bblﬁl/lpaT])
CIocoobl PCHICHUA 3aaa9U

OBUIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

102
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9 KUIACC
HanmenoBanue pazaena  |KommuectBo OcHoBHOE OcCHOBHBIE BU/JIbI I€ATEILHOCTH 00YYaIOIUXCS
(Temnl) Kypca 4acoB coepKaHue

Uucna 1 BEIYUCIICHUS. 9 Paunonanbnbie yncna, | Pa3BuBaTh MpeacTaBJIeHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIC YKCIIA HWppalnroOHaIbHbIE HaTypaJIbHbIX YMCEJII 10 MHOKECTBA JEUCTBUTEIIBHBIX YHCEIL.
YUCJla, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OECKOHEUYHEBIE JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU IECITUUHOMN
JECATUYHBIE APOOH. IpoOu, NPUMEHSTD JI€CATHYHbIE TPUOTKEHUS
MHOXeCcTBO PalMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCE.
JNEUCTBUTEIBHBIX HN300paxkaTh 1CHCTBUTEIBHBIC YHACIIA TOUYKAMU
YHUCEeN,; KOOPJAMHATHOM IIPSMOM.
JNEUCTBUTEIbHBIC 3anucbIBaTh, CPABHUBATH U YIIOPSIA0YMBATH
yucia Kak JNEUCTBUTENBHBIC YHCIIA.
OECKOHEUHbIE BbInoJIHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC POOH. apudpMeTnyecKue JeHCTBUSA C PAalMOHAIBHBIMU YUCIIAMU;
B3anMHO 0HO3HAYHOE | HAXOAMTH 3HAUCHHS CTEIICHEU C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEKY KOPHEH; BBIYMCJIATH 3HAYCHUS YMCIIOBBIX BHIPAKECHUMU.
MHO€ECTBOM [MosyyuTs npeacraBjieHue 0 3HAYUUMOCTH
JNEUCTBUTEIBHBIX JNEUCTBUTEIBHBIX YUCEN B TPAKTHUECKOM JIESITEIbHOCTH
YHCEJI U MHOXKECTBOM YeJIoBeKa.
TOYEK KOOPAUHATHOU AHAJIU3UPOBATH U J1€J1ATh BBIBO/JbI O TOYHOCTH
PSIMOM. IPUOINKEHUS TEUCTBUTEIIBHOTO YHCIIA PU PEIICHUN
CpaBHeHue 3aj1a4.
JICUCTBUTENBLHBIX uKces, | OKPYIrJIsiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTuIecKue NMPUKHUAKY PE3YyJIbTaTa BHIYMCICHUN, OLIEHKY 3HAUCHU
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JIeHUCTBUSA

C JEUCTBUTEIbHBIMU
YUCTIAMU.
[Tpubamxénnoe
3HAYCHHE BEIIMYUHBI,
TOYHOCTh
MPUOTNKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oreHka

YHCJIOBBIX BBIPAYKEHUII.
3HAKOMUTBHCS C HICTOPHEl Pa3BUTHS MATEMATHKU

pEe3yJIbTAaTOB
BBIUNCIICHUI
YpaBHEHUS U HEPABEHCTBA. 14 JInneitnoe ypaBHeHue. | OcBamBaTh, 3alIOMUHATH U IPUMEHATH rpauyecKue
YpaBHEHUS C OTHOM Pemenue ypaBHeHuit, METO/JbI IIPU PELICHUH YPAaBHEHUM, HEPABEHCTB U UX
MIEPEMEHHOU CBOJISIIIIUXCS CHCTEM.
K JIMHCWHBIM. Pacno3HaBaTh 1eipie U ApOOHbIE YpaBHEHUS.
KBanparnoe PemiaTes JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHeHuUe. Pemenne ypaBHEHMUS, CBOASIIUECS K HUM, ITPOCTEHIINE JpOOHO-
YPaBHEHU, palMOHAJIbHBIE YPABHEHMUS.
CBOJISIIIIUXCS IIpeasiarats BO3MOXKHBIE CLIOCOOBI PEIICHUS TEKCTOBBIX
K KBaJIPaTHBIM. 3a7a4, 00CYyKIaTh UX U PelIaTh TEKCTOBBIC 3a]1a4
bukBanparnsie Pa3HBIMHU CITOCOOAMHM.
ypaBHEHUS. 3HAKOMUTBHCS ¢ HCTOPHUEN PA3BUTUSI MATEMATUKH

[Ipumeps! pemenus
YPaBHEHUU TPEThEU
Y 4YETBEPTOU CTEIICHEN

57




OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

pa3IoKEeHUEM
Ha MHO>KHTEIIH.
Pemenue qpoGHoO-
palMOHAJIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHEeHUE ¢ ABYMs
IIEPEMEHHBIMU U €T0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JINHEMHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'padpuueckas
UHTEpIIpEeTaLs
CUCTEMbI YPaBHECHUI

C IBYMsI IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTUHEHWHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE
SIBJISICTCS JINHEWHBIM.

Hcnoan3oBath GyHKIIMOHATBHO-TPAPUIECKHE
IIPEICTABIICHUS TSI pellleHHs M MCCJIeOBAHUsI YPaBHCHUH
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpanyeckuM CrocoOoM: mepexoanTh OT CIOBECHOU
GbopMYJIUPOBKH YCIOBUS 3a7]a4H K alreOpandecKoi MoIeNu
MyTEM COCTaBJICHUS CUCTEMbI YpPaBHEHUI; pelaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHUI; HHTEPHPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS C HCTOPUEN Pa3BUTUS MATEMATUKHU
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3aJ1a4 aJIreOpandecKum
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 YucoBbie Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencta HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInoJHATH 1TpeoOpa3oBaHus HEPABEHCTB, HCMOJb30BaTh
JInHelHbpIe TSl IpeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTh JIMHEWHBIC U KBAIpATHBIC HEPABCHCTRA.
C OJIHOM MIEPEMEHHOMN Pemats JIMHElHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Y UX PEIICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJIHOM MTOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX HN300paxkaTh pericHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOM, 3ANIUCHIBATH PEIICHUE C IIOMOIIBIO
KBanparneie CHMBOJIOB.
HEPABEHCTBA U UX PemaTts kBapaTHbIC HEPABEHCTBA, UCTIOJIB3YSI
pelIEHHUE. rpaduyecKue npeacTaBICHuUs.
I'paduueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA IPH PEIICHUU
VHTEPIIPETALIHS pa3IMYHBIX 33/1a4, B TOM YUCJIE MTPAKTUKO-
HEPABEHCTB U CHCTEM OPUECHTHUPOBAHHBIX
HEPABEHCTB C JIByMSI
MIePEMEHHBIMU
OyHKIMH 16 KBanparnunas Pacno3HaBaTh BU/IbI U3y4aeMbIX (QYHKIIH;

bynknus, e€ rpadux u
cBoricTBa. [Tapaboa,
KOOPIMHATHI BEPIITUHBI
napaboibl, OCh

HWLIIOCTPUPOBATH CXeMATHYECKH, 00bACHATH
PAacIoNIokKeHNE Ha KOOPIUHATHON MIIOCKOCTH rpa(uKoB
Gynkumii Buga: y = kx,y = kx+ b,y = ",y = %%,

X
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CUMMETpHH TapadoIbl.

I'paduku QyHKIIMIL:
y =KX,
y = kx + Db,
K
y =_,
X
y = %,
y = x,
y =z,
y = |x|

y = X3,y =,V =|x| B 3aBUCHMOCTH OT 3HAUCHHil
K03((PHUIMEHTOB; ONMMCHIBATH X CBOMCTBA.
Pacno3naBaTh KBaipaTUYHYIO0 PYHKIUIO IO hopMyIIe.
IIpuBoaAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (DHU3UKH, TEOMETPHH.

BoisiBasiTh 1 00001maTh 0cOOeHHOCTH Tpaduka
KBaIpaTUYHOU QPYHKIUU Y = ax? + bx+ c.

CrpouTh M N300pakaTh cXeMaTHYECKHU rpapuKu
KBaJpaTUYHBIX QYHKIIUH, 3aJJaHHbIX (popMyIamMu BUjia
y=axi, y=ax’+q,y=a(x+p)’,y=ax’ +bx +c.
AHAJIM3MPOBATH M MPUMEHATH CBOMCTBA M3yUYCHHBIX
GyHKIUN 1J1s1 ©X TIOCTPOEHUS, B TOM YHUCIIE C TTOMOIIIBIO

U(POBBIX PECYPCOB

YuciioBrie
IMOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
MOCJIEIOBATCIBbHOCTH.
3amanue
TIOCJIEIOBATCILHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopMyIioii N-TO wieHa.

Apudmernueckas u
r€OMETPUYECKAS
IIPOTPECCUH.
@opmyJibl N-TO YIeHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATHb UHACKCHbIE 0003HAYCHUS,
CTPOMTH peuyeBble BHICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBI3aHHOHN C MIOHSATUEM
MOCJIEI0BATEIbHOCTH.

AHaauzupoBaTh GpopmMyiy N-ro yieHa
IOCIIEI0BATEIbHOCTH WM PEKYPPEHTHYIO (pOopMyITy

U BBIYHMCJSTH YICHBI TOCIEI0BATEILHOCTEH, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcTranaBauBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MIOCIIEI0BATEIHLHOCTH, €CJIN BHINTMCAHBI TIEPBHIC HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaThb apu(MeTHIECKYIO U TEOMETPHUECKYIO
IPOrPECCUU MPH Pa3HbIX CrIocoOax 3aaHusl.

60




OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

IIPOTPECCUM, CYMMBI
NIEPBBIX N YICHOB.
N306paskeHure 4ieHOB
apu(pMeTU4IEeCKON 1
r€OMETPUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JInHenHbIN 1
3KCIIOHEHILIUAIbHbBIN
pOCT.

CI10%HBbIE IPOLIEHTHI

Pemats 3a7auu ¢ Ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUIECKON U TEOMETPUIECKOUN MPOrpeccuii, CyMMBI
HEPBBIX N YICHOB.

MN3006paxkaTh YieHbI MOCIEAOBATEIILHOCTH TOYKAMU

Ha KOOPJMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJICHUH

U3 peasbHOM JKU3HU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apu(PMETHUYECKOM MTPOTrPECCUH, B TEOMETPUUECKOM
IPOTrPECCUy; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguyecku.

Pemathb 3a1auu, CBI3aHHBIE C YHCIOBBIMU
MOCJIEI0BATENbHOCTIMY, B TOM YUCJIE 33/1a4U U3 peajbHOU
KU3HU C UCTIOH30BaHUEM HU(PPOBBIX TEXHOJIOTUH
(9TIEKTPOHHBIX TAOJUIL, TPAPUIECKOTO KAJTbKYJISITOPA U T.I1.).
PemaTpb 337241 Ha CIIOKHBIEC MMPOIICHTHI, B TOM YHUCIIE
3a/la4¥l U3 peaTbHON MPAKTUKH (C UCTIOTB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBCS C HCTOPHeN Pa3BUTHS MATEMAaTUKU

[ToBTOpenue, 0600MIEHNE,
CcUCTEMATH3alluA 3HAaHUU

18

Yucaa u
BbIUMCJIEHUS (3aITUCh,
CpaBHEHUE, JCHUCTBUS
C JICICTBUTEIbHBIMU
YUCJIaMU, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHMUS,
POTOPIINH;

OnepupoBaTh NOHATHAMH: MHOXKECTBO, TOJIMHOXKECTBO,
orepaly HajJ MHOKECTBaMU; UCIO0JIB30BATh rpapuueckoe
NPECTaBICHNE MHOXKECTB JJIsl OTIMCAHUS PEaTbHBIX
IPOLIECCOB U SIBJICHUH, P PEIICHUHU 33]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3upPOBATH TEPMUHOJIOTHIO H OCHOBHBbIE
AelcTBHS, CBSI3aHHbIE ¢ YMCJIAMM. HaTypajJbHOE YUCIIO,
IPOCTOE M COCTABHOE YKCIA, JEIMMOCTh HATypaIbHbIX
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OKpYyTJICHHE,
IpUOIMKEHUE,
OLICHKA; peIICHHe
TEKCTOBBIX 3a]1a4

YHCell, IPU3HAKU JEIUMOCTH, 1IEJI0€ YUCII0, MOLYJIb YUCIIA,
OOBIKHOBEHHAsI U J€CSITUYHAs ApoOHU, CTAHJAPTHBIN BU]L
qyucia, apupMEeTUIECKU KBaPATHBIA KOPEHb.
BbINOJIHATE AeHCTBUS, CPABHUBATH U YIIOPAI0YHBATH

apupMeTHIeCKUM 4yHuCIia, NPEACTABIATh YACIA HA KOOPAUHATHOM MPSMOH,
CrI0coboM) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY U OLIEHKY
pe3yibTaTa BHIYUCICHHM.
PemaThb TekcTOBBIC 3aa4M ApU(DPMETHUECKUM CIIOCOOOM.
PemiaTh npakTu4yeckue 3a1a4m, CoJEpKaIye MPOIEHTHI,
JI0JI, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IPOU3BOAUTEIBLHOCTD TPYAA.
Pa30upartsb peasibHbIEC )KU3HEHHBIE CUTYAlINH,
(opmMyIHpPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTh PEIICHUE, MPUMEHSIS MaTeMaTHYCCKUH anmapar,
HHTEPNPETHPOBATDH PE3YJIHTAT
Auredpandeckue OnepupoBath NOHATUSIMH: CTEIIEHD C LENBIM
BbIPA’KEeHUA nokaszaresyieM, apupMeTUIeCKuil KBaApaTHbI KOPEHb,
(mpeobpazoBaHue MHOTOWIEH, alredpandeckas Jpo0b, TOXKICCTBO.
anredpanyecKux BbINoJIHATH OCHOBHBIE 1€ CTBUSL: BHITIOTHITH PACUETHI
BBIpAKEHU, o ¢opMmyiiaM, peoOpa3oBHIBATH 1IETIbIE, JPOOHO-
JOMYCTUMBIE paIMoHaIbHBIC BEIPAKCHUS U BRIPAKCHUS C KOPHSIMH,
3HAYEHHUS) peann30BbIBaTh Pa3yioKeHNEe MHOTOUYJIEHa Ha MHOKUTEIH,

B TOM YHCJIE C UCTIOIB30BaHUEM (OPMYIT PA3HOCTHU
KBaJIpaTOB U KBaJpaTa CyMMBbI U Pa3HOCTH; HAXOJAUTh
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JIOITYCTUMBIE 3HAYCHUS IEPEMEHHBIX JIJIs1 IPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MoaeaupoBaTh ¢ TOMOIIbIO (POPMYJT peabHBIE IPOLIECCHI
U SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOKCTBA U3Y4YEHHBIX
dynkumi;
rpaduyeckoe pelieHmue
YPaBHEHUU U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKIIUA, TpaduK GYyHKIUH,
HYJUM QYHKUIWH, TPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH BO3pacTaHusl, yObIBaHUs, HAMOOJIbIIEE U
HauMeEHbIIee 3HaYeHUs! (QYHKLINU.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOKCTBA
byHKIUNA, CTPOUTH UX TPaPUKH.

OnepupoBaTh NOHATHUSIMU: TIPSIMAsi IPOMOPLIMOHATIBHOCT,
oOpaTHasi NpONOPUHUOHANBHOCTD, JIMHEWHAS (DYHKIIHS,
KBaJpaTuyHas PyHKIMs, napadoiia, rurnepooa.
HUcnoab3oBath rpagyKu 115 ONPEACIIEHNs CBOMCTB,
IPOLIECCOB M 3aBUCUMOCTEH, JIJIs1 pEILICHUs 3a/1a4 U3 APYTHX
y4eOHBIX MTPEIMETOB U pPeajbHON KU3HU; MO/IeJINPOBATH

C MOMOIIBIO Tpa(hMKOB peaibHbIE MPOLIECCHI U SBJICHUS.
Beipaxkatb ¢popmyiamu 3aBUCUMOCTH MEXY BETUUYMHAMU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KIIACCAX

COJEPXXAHUE OBYUEHUA
7 KJIACC

Hauanpnbie nonstusa reomerpun. Touka, npsimasi, OTpe30K, JIiyd. YToi. Buasl yrios.
Beprukanbabsle m cMmexHble yribl. buccekrpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOM cummeTpuu. [Ipumepsr
CUMMETPHUU B OKPYKAIOILIEM MHUpE.

OCHOBHBIE ITIOCTPOEHHUS ¢ IOMOLIBIO HUPKYJISL U TUHENKH. TpeyronpHuk. BeicoTa,
MeJuaHa, OMCCEKTpHCa, UX CBOICTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TpeyrojabHUKU. HepaBeHCTBO TpeyrojapHUKA.

CBoiicTBa M MpHU3HAKW PaBHOOEIPEHHOTO TpeyroibHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBOMCTBA M NPU3HAKK NapAJUIECIBHBIX NpsAMBIX. CymMMa YIJOB TPEYrOJIbHUKA.
Brennue yriel TpeyroJabpHHKA.

[IpsamoyrosbHblii  TpeyroJbHUK.  CBOHMCTBO ~ MEAWAHbl  IPSIMOYTOJIBHOTO
TPEYrojbHUKA, NPOBEAEHHOM K TUNOTEeHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsAMOYTOJIbHBINA TPEYTOJBHUK € yIJIOM B 30°.

HepaBencTBa B reomeTrpuu: HEPaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 O0JIbIIIeM yTJiie U O0JbIlel CTOPOHE TpeyroiabHuka. [leprnenaukymsp
Y HaKJIOHHAsI.

I'eomeTpuueckoe mecTo Touek. buccekrpuca yriia u CepeIMHHBIN MEPIICHIUKYIISIP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpYyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOe pacrosioxeHue
OKpPYKHOCTM U mnpsmoil. KacatenpHas M cekymas K OKpYXHOCTU. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BmcaHHas 1 onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YeteipéxyronbHuku. llapamnenorpamM, ero npu3Haku U CBOWCTBA. YacTHbIE
cllyyau apajuieorpaMMoB (MPSIMOYTOJIBHHK, POMO, KBaApaT), UX MPU3HAKH U CBOICTBA.
Tpaneuusi, paBHOOOKas Tparnenus, e€ cBoicTBa U npu3Haku. [IpsmoyroyibHas Tpanenusi.

Meton ynBoenus meauansl. LlenTpansHas cumMmetpus. Teopema Daneca u reopema
O MPOIOPIIMOHATBHBIX OTPE3KAX.

CpenHue TuHUN TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroybHUKA.

[Tonobue TpeyroabHHKOB, Kod(pduuueHnt mnoxodbus. IlpusHaku nomoOus
TpeyroJibHUKOB. [IpuMeHeHne noioous npy peleHny NPakTHUYEeCKUX 3a/1a4.

CgoiicTBa 1momaaei reoMmerpuueckux ¢uryp. Dopmynbl IS UIOLIATU
TpEeyroJibHUKa, MapajuienorpaMma, pomdba u Tpaneuuu. OTHOIIEHUE TUIOLIAAEH
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oA0OHBIX (PUTYP.
Breruncnenne Turomaneid TpeyroJbHUKOB W MHOTOYTOJBHUKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu perieHun
PaKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpsSMOYTroJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. T[pUTOHOMETpUYEcKHe (DYHKUIHU YTIIOB
B 30°, 45° u 60°.

Bnucannbele M UEHTpalIbHbIE YIJIBI, YTOJ MEXIY KacaTeIbHOW W XOpIoil. YTIIbI
MEXTy XOpJIlaMHU M CeKyITUMU. BriucanHbie U onucaHHbIe YeThIPEXYTOIBHUKY. B3anumHuoe
pacmnoJio)KeHHe JBYX OKpykHocTel. Kacanme okpyxknHocred. OOmue KacaTelnbHBIE K
JIBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeOopemMa CHHYCOB. PerreHwue
IIPAKTUYECKUX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpa3zoBanue noaoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpPOU3BENEHUU OTPE3KOB XOpI, TEOPEMBI O IMPOU3BEICHUHU OTPE3KOB
CEKYILIHUX, TeOpeMa O KBaJIpaTe KacaTeIbHOM.

BekTop, mimHa (MOMysib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU
HaJ BeKTopamu. PasznokeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOPAaM.
Koopaunater BekTopa. CKaJISIpHOE  MPOU3BEAEHHUE  BEKTOPOB,  INPUMEHEHUE
JUIS1 HAXOKJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATEI HA IUIOCKOCTH. YPaBHEHUS MPAMOM M OKPYKHOCTHU
B KOOpJMHATAax, IEPECEYCHUE OKPYKHOCTEH U NPsAMBIX. MeETox KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. | pangycHas u paguanHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpykHOcTel. [imomane kpyra, cEKTopa, CErMEHTA.

JIBUKEHHS TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHM (Guryp (3JieMeHTapHbIe
npenacrasienus). [lapannensubiil nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3yNBTaTBl OCBOCHHUS IPOTrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 7/ KJacce:

Pacno3HaBaTh M3yude€HHBIE T€OMETpUUECKHE (PUTYPBI, OMPEACNATh UX B3aUMHOE
pacmoyio)KeHue, H300pakaTh TeOMETpUYECKre (UTYpBI, BBIMOIHATH UYEPTEKH
[0 YCJIOBUIO 3aJaud. V3MepsTh JIMHEWMHBIE W YTIJIOBbIE BEIWYMHBL. Pemars 3agauu
HAa BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.
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Jenatb rpyOyr0 OIIEHKY JUHEHHBIX M YTJIOBBIX BEIMYHUH NPEIMETOB B peajbHOU
KU3HH, pPa3MEpOB MPUPOAHBIX OOBEKTOB. PasznuuaTh pa3smepbl ATHUX OOBEKTOB
0 MOPSAJIKY BEJIMYUHBI.

CTpouTh 4EPTEKHU K TCOMETPUUECKUM 3a]]a4aM.

[Tonmp30BaTHCA MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, UCIIOIB30BATh MTPU3HAKU U
CBOMCTBA paBHOOCAPEHHBIX TPEYTOJIHLHUKOB MPH PEIICHUM 3a]1a4.

[IpoBOaUTE JIOTHYECKUE PACCYXKICHUS C MCIOJb30BAHUEM TI'€OMETPUUYECKUX
TEOpPEM.

[Tomp30oBaThCs  NpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEIWaHbl, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJBHOTO TPEYTrOJIbHUKA,
B PEIICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTh NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 0Opasyer
¢ HUMM cekymas. Onpenensarb MapauieIbHOCTh MPAMBIX € ITOMOIIBIO pPaBEHCTBA
PACCTOSIHUAM OT TOYEK OAHOU MPSIMOU JI0 TOYEK APYTOU MPSAMOHU.

Pemiats 3agaun Ha KieT4yaton Oymare.

[IpoBOANTE BHIYUCIICHUS U HAXOJUTh YUCIOBbIE M OYKBEHHBIC 3HAUYCHUS YTJIOB

B FEOMETPUUYECKHUX 3a7a4aX C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U

MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPpH IIEPECEUCHUHM JIBYX

MapaIeIbHbIX MPAMBIX CEKYIIEH. PemaTe npakTH4ecKue 3a/1a4d Ha HaX0KJICHUE YTJIIOB.

Bnagers TOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONpPEAeIATh

OMCCEKTPHUCY yTiia U CEPEANHHBIN MEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTa
TOYEK.

@opMynUpOBaTh ONPEACICHUS OKPYKHOCTA W Kpyra, XOpAbl WU JAaMETpa
OKPYXHOCTH, TOJIb30BaThCSl MX CBOMCTBAMHU. YMETh NPUMEHATH JTH CBOMCTBA
MPU PEIICHUY 3a]1a4.

BrnaaeTts noHsTHEM OMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
e€¢ mentp. Ilomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJbHHKA
MEPECEKAIOTCS B OHOM TOYKE, U O TOM, YTO CEPEANHHBIE IEPIICHAUKYJIAPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJJHOM TOYKE.

Bnagete mnoHATMEM KacaTeNbHOM K OKPYKHOCTH, ITOJB30BAThCS TEOPEMOMU
0 MEPIEHIUKYJISIPHOCTH KAacaTEIbHOW U painyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

[Tosnb30BaThCsl MPOCTEUIIMMHA TEOMETPUUYECKUMH HEPABEHCTBAMM, NMOHUMATh HX
IIPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHE ITOCTPOCHUSI C IOMOIIBIO IUPKYJS U
JTIAHEWKH.

[IpeameTHBIC pe3yJabTaThl OCBOCHHUS IMPOTPAMMBI y4E€OHOTO Kypca K KOHITY
oOyuenus B 8 kjacce:

Pacno3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, OJIb30BATHCS
UX CBOWCTBaMH MPU PEIICHUH Fr€OMETPUUECKUX 3a/1au.
[IpuMeHsTh CBOMCTBA TOUKU MEpeceyeHus: MeAraH TPEYyroyibHHUKa (LIEHTpa Macc)
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B PELIEHUU 33/1a4.
Bnagers moHsATHEM CpeaHEHN JIMHUU TPEYrOJbHUKA W Tpaleluy, IPUMEHSATh HX
CBONMCTBA MPU PEUICHUHN reomMeTpudeckux 3aaad. I[lons3oBaTecsa Teopemont daneca

U TEOPEMOM O MPONOPUUOHAIBHBIX OTpe3KaX, MPUMEHITh WX IS pEeleHUs
IPAKTUYECKUX 3a/a4.

[IpyuMeHsTh TpPU3HAKK NMONOOUS TPEYroJbHUKOB B PELICHUU T'€OMETPUUECKHUX
3ajad.

[Tonb3oBatbea Teopemoil Iludaropa s pemieHHsT TEOMETPUYECKUX U
OpakTHUecKuX 3adad. CTpOUTh MAaTEeMaTHYECKYIO MOJENIb B NPAKTHUYECKUX 3ajayax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JITUHBI.

BiiageTs NOHATUSAMU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOro yIila MPsIMOYTOJIbHOTO
TpeyroJibHUKA. [1011630BaThCS 3TUMM MOHATUAMM ISl pELICHUS IPAKTUYECKUX 3aad.

Beruucnars (pa3iuuHbIMU - CIIOCOOAMHU) TUIOMIA[Ib TPEYTOJbHUKA U IUIOLIAIU
MHOTOYTOJIbHBIX (pUryp (moJib3ysich, riae HeoOXOOUMO, KaldbKyJasaTopoM). IIpuMeHsATH
IIOJIYYCHHBIC YMEHUS B IPAKTUYECKUX 3aJa4ax.

BrageTs NOHATUAMM BIMCAHHOTO M LUEHTPAJIBHOIO yria, UCIOJIb30BAaTh TEOPEMBI
0 BIIMCAHHBIX yIJIax, yriax MEXy XOpAaMH (CEeKYIIUMH) U YIJIe MKy KacaTeJIbHOU U
XOpJOM MpH PEIICeHUH FeOMETPUUYECKHX 3a/1ay.

Biagere NOHATHEM ONMCAHHOTO YETBHIPEXYIOJIBHHWKA, IIPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJbHUKA [TPU PEIIEHUU 3a]1a4.

[IpuMeHATh MOoTy4YeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIETTN
JUISL 3aJad  pEaJbHOM JKW3HUM W TOPOBOJUTH COOTBETCTBYIOLIME  BBIYHUCICHUS
C TPUMEHEHHEM TOAOOMS U TPUTOHOMETpUM (TOJB3YACh, TIl€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

[IpeameTHBIC pPE3yNbTaTBl OCBOSHHUS IMPOTpPaMMbl y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPHUYECKUE (YHKIIUA OCTPBIX YTIJIOB, HAXOJIUTh C WX MOMOIIBIO
pa3IUYHBIC BJEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEeHIeHUue MPIMOYTOIbHBIX
TPEyTroJbHUKOB»). HaxomuTh (C MOMOIIBIO  KaJIbKYJISATOpAa) JJIWHBI W YIJIBI
JUTSI HeTAaOJTMYHBIX 3HAYEHUH.

[Tonp3oBaThes (opMyllaMu TMPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JIJI1  HAXOXJCHUS COOTHOIICHHM MEXIy TPUTOHOMETPUUYECKUMHU
BEITUYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB JUISI HAXOXKIACHHS DPa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJHbHUKOBY), MPUMEHSTh UX MPU PEIICHUU
T€OMETPUUYECKHX 3a]1a4.

Brnagets moHATHSAMH TMpeoOpa3oBaHMS TOJO0OMS, COOTBETCTBCHHBIX JJIEMCHTOB
nonoOHbIX Guryp. [lomb3oBaThCcsi cBOMCTBAMU MOAOOMS MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIISATH JJTUHBI U HAXOAUTH YTJIbI Y TOA00HBIX Guryp. [IpuMeHsaTs cBoiicTBa MO100Us
B MPAKTUYECKUX 3a/Jadax. YMETh MPUBOAUTH MPUMEPHI MOJOOHBIX (UTYD
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B OKpY>KaroIleM MHUpe.
[Tonb30BaThCs TEOpeMaMU O TPOU3BEICHUH OTPE3KOB XOpI, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCsA BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3NUYECKUN CMBICI,
OPUMEHATh MX B PEIIEHUH TEeOMETPUYECKUX M (¢u3nueckux 3anad. llpumeHaTs
CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB JJI1 HAXO0KIECHUS JIMH U YIJIOB.

[Tonb30BaThcs METOAOM KOOPAMHAT Ha IJIOCKOCTH, NIPUMEHSATH €r0 B PEIICHUU
reOMETPUUYECKUX U MTPAKTUYECKUX 3a/au.

Bnagers NOHATUAMU IPAaBUIBHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPYKHOCTH, JJIMHBI
YT OKPYKHOCTH U PaJUaHHOW MEpBI yIJla, yMETh BBIYMCIIATH IJIOLIAAb Kpyra U €ro
yactel. [IpuMeHsATh noydyeHHbIE YMEHUS B IPAKTUYECKUX 33Ja4ax.

Haxoauts ocu (111 IIEHTPBI) CAMMETPUHU PUTYP, TPUMEHSTh ABIKEHUS TNIOCKOCTH
B IIPOCTEUIIHUX CITydasiX.

[IpuMeHATh MOoTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIETTU
JUIs 3ajJad  peajbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHHUS
C TMPUMEHEHHEM TOJOOMS W TPUTOHOMETPUYECKUX (YHKUMHA (MOJB3ysACh, TJe
HEO0OXO0IMMO, KATBKYJISTOPOM).

68



OdenepanbHas pabouas nporpamma | Maremaruka. 5-9 kimaccel (6a30BbIi YPOBEHB)

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasgena |[KoanuecTBo OcHOBHOE OCHOBHBIE BUJIBI ACSITENTFHOCTA O0YUaIOIIUXCS

(TembI) Kypca 4acoB CoJiepKaHue
[Ipocrerimme 14 IIpocrerimmue DopMyJIMPOBATH OCHOBHBIC TIOHITHS U OIIPEICIICHHUS.
reoMeTpUUYecKrue PUrypsl u Ir€OMETPUYECKHUE Pacno3HaBaTh H3y4eHHbIE T€OMETPUUECKUE (PUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTHI. OmpeessiTb NX B3aUMHOE PaCIlO0KEHUE, BHINIOJHATH
T€OMETPUYECKHUX BEITUYHH MHOroyroJibHUK, YEPTEXK MO YCIOBUIO 3a1a4U.
JIOMaHas. IIpoBoAUTH NPOCTENUIINE TOCTPOEHUS C IIOMOIIBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C MMPOCTEUITUMHU
yepTeKaMHu.
N3Mepenne TMHEHHbIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JIMHEUKU.

N3mepsATh TMHENWHBIE U YTII0BBIE BEITUYMHBI TEOMETPUUYECKUX
U IPAKTUYECKUX OOBEKTOB.

Omnpenensith «Ha I71a3» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOIMTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTp 3a1a4u Ha BBIYUCIICHHUE JIJIMH OTPE3KOB U BEJIUYHUH
YTJIOB.

PemaTep 3a/1aun Ha B3aMMHOE PacOJIOKEHHE
reOMEeTpUYECKUX QUryp.

IIpoBoauTsk K1accupUKaIio yriioB, BBIYUCIAATH
JIMHENHBIE U YTJIOBBIE BEJIMYMHBI, IPOBOAUTH
HEO0OXOIMMBbIE 10Ka3aTEIbHbIE PACCYKICHUS.
3HAKOMHUTBCS C HCTOPHE pa3BUTHUSA T€OMETPUHU

TpeyronbHUKU

22

[ToHsiTHE O paBHBIX
TPEYTOJbHUKAX U

Pacno3naBaTh napsl paBHBIX TPEYTOJIHLHUKOB HA TOTOBBIX
yepTexkax (C yka3zaHHeM IPU3HAKOB).
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MIEpPBUYHBIC
MIpEACTaBICHUS

O paBHBIX (pUTypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
PSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
IIPOBEAEHHON

K TUIIOTEHY3E.
PaBHoOeipeHHbIC 1
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJbHUKA.
Hepasencrtsa

B F€OMETPUHU.
IIpssMOyTOJIBHBIN
TPEYTOJBHHUK C YTIIOM
B 30°

BoIBOAUTH Ci1e1CTBUS (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyIMPOBATH ONPEICICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJLHOTO, MPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIEHAUKYISpa
OTpE3Ka; epuMeTpa TPEYroJIbHHUKA.

@DopMyJTHPOBATH CBONCTBA U IPU3HAKY PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouThb 4epTeKy, pemaTh 3aa4M C IOMOIIBIO
HaXO0XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyMeHATH TPU3HAKY PABEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJILHUKOB B 33/1a4ax.

Hcnoan3oBath 11udpoBbie pecypchl AJI51 HCCAeI0BAHUS
CBOMCTB U3y4aeMbIX (QUTYD.

3HAKOMHMTBHCS C MCTOPHUEI Pa3BUTHS T€OMETPUH
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[TapannenbHbie OpsSIMBIE, 14 [TapannenbHbie @®opMyJIUPOBATH NOHATHE NTAPAJIICITBHBIX MPSAMBIX,

CyMMa yIJIOB TPEYTrOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTh IPAKTUICCKUEC MIPUMEPHI.
Haxpecr nexaiue, N3y4yars cBolicTBa YrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
COOTBETCTBEHHBIE U napajuiesIbHbIX IpsMbIX cekyieil. [IpoBoautb
OJHOCTOPOHHHME YIJIbI, | JAOKA3aTeJbCTBA MAPAJIIETbHOCTH ABYX MPSAMBIX C TOMOIIBIO
oOpa3oBaHHbIE yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHUN ITUX MPAMbBIX
IIpY [1IEPECCYCHUN TPETHEU MPAMOU.
ITapajuIeNIbHBIX BbpI4HCaSITh CyMMY YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
MPSIMBIX CEKYIIEH). HaxoauTp ynciioBbie 1 OYKBEHHBIE 3HAUECHUS YTIJIOB
[Tpu3znax B TEOMETPUUYECKUX 3a7a4aX C UCII0JIb30BAHUEM TEOPEM
[apaJyIeIbHOCTH 0 CYMME€ YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHUKA.
MPSMBIX YEpPe3 3HAKOMHMTBHCS C MCTOPHUEI PA3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSIMOU IO BTOPOM
MIPSMO.
Cymma yrios
TPEYrOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA

OKpyXHOCTb U KPYT. 14 OKpyX HOCTb, XopJila 1 | DopMyJTHPOBATH ONPEAEJICHHUS . OKPYKHOCTH, XOP/IbI,

['eomeTprueckue
MTOCTPOCHUS

JAaMETp UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpyX HOCTb,
BIIMCaHHAA B YIOJI.

JIMaMeTpa U KacaTelIbHOM K OKpYKHOCTH. U3y4aTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBathb, B TOM YKCIE UCNIOJIb3YH HHU(POBbIE
pecypcChI: OKPYKHOCTb, BIMCAHHYIO B yTOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOMU B YI'OJI; PABEHCTBO OTPE3KOB
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ITonsatue o 'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
MIEPIICHAUKYJISP
KaK T€OMETPUUECKUE
MECTa TOYEK.
OKpyX HOCTb,
OIMCAaHHAs OKOJIO
TPEYTrOJIbHHUKA.
OKpy HOCTB,
BIIMICAHHAsA

B TPEYTOJIbHUK.
IIpocrenmue
3a7a4uu

Ha IIOCTPOECHHUE

KacaTeIbHBbIX.
HUcnoab3oBarb metoa ['MT g nokasarenbcTBa TeopemM

0 MepeceyeHuu OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEANHHBIX IIEPIICHANKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompso ['MT.

OBJageBaTh NOHATHAMH BIMCAHHOW U ONMCAHHOU
OKPY’KHOCTEHN TPEYrOJIbHUKA, HAXOAUTh LIEHTPHI ATUX
OKPYKHOCTEM.

PemiaTtb OCHOBHBIE 3a1a4M HA MOCTPOCHHE: YTIJIa, PABHOIO
JAHHOMY; CEpEAMHHOIO MEPIICHANKYIISIPA JAHHOTO OTPE3Ka;
IPSAMOU, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEePIEHIUKYISIPHON TaHHOM IPSMOM; OMCCEKTPUCHI JaHHOT'O
yIJIa; TPEYTOJIbHUKOB

10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTUSA T€OMETPUHU

[ToBTOpeHUE, 0000IICHNE 4 IToBTOpEHUE U PemaTh 3a1a4u Ha MOBTOPEHUE, WIITIOCTPUPYIOIIHUE CBSI3U
3HAHUU 0000IIIEHUE OCHOBHBIX | MEXIY Pa3IuYHbIMU YacCTSIMH Kypca
MOHATUN U METOJ0B
Kypca / Kjiacca
OBILEE KOJIMYECTBO 68
UYACOB IO [TPOT'PAMME
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8 KUIIACC
HanmenoBanue paznena | KonnuecTtso OcHOBHOE OcCHOBHBIE BU/JIbI JEATEILHOCTH 00YYAIOIIUXCS
(Temnl) Kypca 4acoB coZIepKaHue

YeThIpEXyTOIBHUKN 12 [Tapamnenorpamm, ero | M300paxars M1 HAXOAUTH HA YEPTEKAX
IIPU3HAKHA U CBOMCTBA. | YETBIPEXYTOJIBHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyau DopMyJIHPOBATH ONpeJeIeHHUs: [TapajuIieorpaMmma,
[apajuIesIorpaMMoB NpsIMOYTOJIbHHUKA, poMOa, KBaJipaTa, Tparneu, paBHOOOKOH
(IpAMOYTONBHUK, Tpareuuu, NpsIMOYyroJIbHON Tpaleuuu.
poMO, KBajpar), Ux Jloka3pIBaTh M UCIOJIb30BATh IIPH PEeLICHUH 32124
IIPU3HAKU U CBOWMCTBA. | MPU3HAKU M CBOMCTBA: Mapajuieaorpamma,
Tpaneuus. NpsMOYTOJIbHHKA, poMOa, KBaJpaTa, Tpareuuu, paBHOOOKON
PaBHoOOKas 1 Tpareuuu, NpsIMOYyroJIbHON Tpaleuu.
MIPSAMOYTOJIbHAS IIpyMeHATH MeTO YABOCHHS MEAUAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnonb3oBaTh HUPPOBBIE PECYPCHI I UCCIEAOBAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX (puryp.
MEJINaHBbI. 3HAKOMUTBHCS € HCTOPHUEH PA3BUTUS TEOMETPUU
[enTpanbHas
CUMMETPHUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoaAUTH MOCTPOEHMS C TOMOIIBIO UPKYJIS U INHENKHU

0 MPONOPIUOHATIBHBIX TeopeMa C UCIIOJIb30BaHKUE TeopeMbl Daseca U TEOpEMBI

OTpe3Kax, MoJOOHBIE O NMPONOPLMOHAIBHBIX | O MPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTrOJIbHUKHU OTpEe3Kax. MIPONIOPLIMOHAIIBHBIA OTPE30K.
CpenHss TMHUS IIpoBoauTh 10KA3aTEIBCTBO TOTO, YTO MEIUAHBI
TPEYTOJIbHHUKA. TPEYTOJIBbHUKA IIEPECEKAIOTCSA B OJHOU TOUYKE, U HAXOAUThH
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Tpaneuus, e€ cpeasss
JIVHUS.
[IponopunoHanbHbIE
OTPE3KH.

IlenTp macc

B TPEYTOJIbHUKE.
ITomoOubIE
TPEYroJIbHUKU. Tpu
MpU3HaKa moo0us
TPEYrOJIbHUKOB.
IIpumenenue
nmogoous

IIpU pELICHUU
MPAKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM MAacC, HAXOAUTh OTHOIICHUE, B KOTOPOM
ME/IMaHbI JACTISATCS TOUYKOM UX MEePEeCeUCHUS.

HaxoauThp 110,100HBIC TPEYTOJIBLHIUKH HAa TOTOBBIX YepTEkKax
C YKa3aHUEM COOTBETCTBYIOIIUX IMPU3HAKOB MOI00MSI.
PemaTh 3a7a4u Ha 1M0I00HBIE TPEYTOJBHUKH C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHHS YSPTEIKEH M HAX 03K ICHHSI
M0JTOOHBIX TPEYTOJHBHUKOB.

IIpoBoaUTH 10KA3ATEIBCTBA C HCIIOJIH30BAHHEM
MPU3HAKOB MOA00US.

Jloka3pIBaTh TPY NMPU3HAKA TI0JI00US TPEYTOJIBHUKOB.
I[IpuMeHSTH MTOJTyYeHHBIC 3HAHUS TP PEIICHUN
TCOMETPHUYECKUX U MTPAKTHYCCKHX 3a7ad.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI TCOMETPHH

IInmomans. Haxoxnenue
MJIONIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaay nogoOHbIX PUryp

14

CBo¥icTBa IUI0IIAIEN
r€OMETPUYECKHUX
uryp.

dopMyisl

JUISL TUTOI AU
TPEYTrOJIbHUKA,
MapajuiesiorpaMmma,
Tpaneuuu.
Brrunucnenue
IJIOIAAEH CIIOKHBIX

duryp.

OgiageBaTh NePBUYHBIMY NPeACTABIEHUSIMU 00 001IEH
TEOpHH IIOIIAaU (MeEpbI), (POPMYJITUPOBATH CBOMCTBA
IUIOIIAH, BBISICHATH UX HAIJISIIHBIA CMBICIL.

BoiBoauTh (hopMyIibl MII0MIAAN AapauIeIorpaMma,
TPEYrojbHUKA, TPAneK U3 GOPMYJIbI IIIOLIAAN
NPsIMOYTOJIbHUKA (KBaJpara).

BoiBoauTh (hOpMyIIBI MIIOMIATN BBITYKIOTO
YEeTBIPEXYTOJbHUKA YEPE3 JUATOHAIH U YTOJI MEKIY HUMHU.
HaxoauTs mioumaau Gpuryp, n300pa’kEHHBIX Ha KJIETYATOM
OyMmare, HCNOJIL30BaTh pa30oueHue GUTYPHI HA YaCTH U
JIOCTPauBaHHUE.
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[Tnomanu guryp

Ha KJIeT4aTon Oymare.
ITnomanu mogoOHBIX
duryp.

3amaun

C TIPAKTUICCKUM
COJIEp>KaHUEM.
Pemenue 3amau

C MIOMOIIBIO0 METOIA
BCITOMOTaTeJIbHOM
TUIOIIA TN

Pa30upaTh npuMepsbI UCITOIB30BaHUS BCIIOMOTaTENBHOM
IJIONIA/IN JIJIsl PEIICHUSI TEOMETPUUYECKUX 3aay.
HaxoauTh monaan mogo0HbIX GUryp.

BbI4ucJasATh III0MAI1 pa3IMdHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarn 3alavdd Ha 11omaJab € IIPaKTHYCCKUM
COACPKAHUCM

Teopema Iludaropa u
HayaJia TPUTOHOMETPUU

10

Teopema ITudaropa, u

€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKUIHNA OCTPOTO

yria npssMOYTOJIbHOTO

TPEYTroJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHUS

B [IPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joka3biBaTh TeOpeMy [Iudaropa, ucnoabzoBarsb €

B IIPAKTUYECKNUX BBIUYHCICHUSX.

D®opMyIHPOBaATh ONPEIETECHUS TPUTOHOMETPUUECKUX
(GyHKIUI OCTPOTO yriia, MPOBEPATh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOIICHHMSI

B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOIIEHUS MEKY CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBaTh GopMyIibl IPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOILIEHUH MEXITY TPUTOHOMETPUUECKUMU QYHKIHUSIMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsATH NOJIyYeHHbIC 3HAHUS U YMEHHUS TIPU PELLICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMHUTBCS C HCTOPHEi pa3BUTUS TEOMETPUU
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YTIbl B OKPY’KHOCTH.
BrucanHble 1 onucaHHbIE
YETBIPEX YT OJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY)KHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIE YTJIbI,
YTOJI MEXKTY
KacaTeJIbHON 1
XOPHOM.

Yrael Mexay
XOpAaMu U
CEKYIIUMHU.
Bnucannbie u
OIMMCaHHbBIC
YETBIPEXYTOIBHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

1110) QS 11(S)20707
r€OMETPUYECKUX
3ajJad4.

Bzaumnuoe
PacCIoJIOKEHUE JBYX
OKPYXHOCTEH, 00IIIHe
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

®opMyJIMPOBATH OCHOBHBIE OIIPE/IETICHUS, CBA3aHHbBIE

C YIVIaMH B Kpyre (BOMCaHHBIN YTroJl, IEHTPAJIbHBIN YroJl).
HaxoauTts BriucaHHbIE YIJIbI, ONUPAIOLIUECS HAa OJHY YTy,
BBIYHCJISATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMBbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
pPECYpPCOB, BIMCAaHHBIE U ONTMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOKCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOICTBA U IPU3HAKY MPU PEILICHUN
3aj1a4
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[ToBTOpEeHue, 0600IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPCHUE, MJLUTFOCTPHPYIOITUE CBSA3H
3HAHUH OCHOBHBIX IIOHATHA U | MEX/y Pa3IMYHBIMU YacTIMHU Kypca
METO/I0B KypcoB 7 U 8
KJIacCOB, 0000IIeHHE
3HaAHUH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC
HanmenoBanue paznena | KonuuecTBo OcHoOBHOE OcCHOBHBIE BU/JIbI IEATEILHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB coepKaHue
Tpuronomerpusi. Teopemsl 16 Onpenenenue DopMyJIMPOBATH OIPeeTeHUs1 TPUTOHOMETPUUECKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U IPSIMBIX YTJIOB.
Penienue TpeyroibHUKOB ¢byHkui yriaoB ot 0° | BbIBOAMTBE TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
10 180°. ®opmyibl (c paarycoM ONMHUCaHHON OKPYKHOCTH).
IPUBEICHHS. BoiBoauTh opMyIibl 1Jis BBIYMCIEHHUS IJIOMIAKEl
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJI MEKTY
Pemenue HUMH, HOopMyJIia TUIOMIAJAN YETHIPEXYTOIbHUKA YePe3 €ro
TPEyroJIbHUKOB. JTMArOHAJU U YTOJI MEXIY HUMHU).
IIpakTHuecKoe PemiaTh TpeyroiabHUKH.
IpUMEHeHNe Pemath npakTuyeckue 3aauu, CBOISIIHECS
JI0Ka3aHHBIX TEOPEM K Hax0>KJICHUIO Pa3JIMYHbIX 2JIEMEHTOB TPEYTrOJIbHUKA
[IpeoGpazoBanue noao0us. 10 [TonsiTne OcBauBaThb NOHSITHE ITPEOOPA3OBAHUS TTOJOOUS.
Metpuueckue 0 npeoOpa3oBaHUU HccaenoBath OTHOIICHNUE JIMHEHHBIX 2JIEMEHTOB (PUTYD
COOTHOILICHUS noao0us. pu IpeoOpa3oBaHUU MOJ00US.
B OKPY>KHOCTH CoOOTBETCTBEHHBIC Haxoauts npumepsl 000U B OKpYKaroIIeH
AJIEMEHTHI MOJJOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAUTH METPUUYECKHE COOTHOIICHUSI MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM

0 TIPOM3BEICHUH
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHLHUKOB.
Pemath reoMeTpuUeCcKre 33/1a4d U 33J1a4d U3 peaibHON
KU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHBHIUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYILHUX,
TEOpeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B PELICHUU
F€OMETPUUECKUX
3a7a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CJIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
DOU3N4YeCcKul u
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue Bexktopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IPOU3BEJICHUE
BEKTOPOB, €TI0

Hcnonb30BaTh BEKTOPBI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cuaa) CMbICIIbI BEKTOPOB.

3HaTh onpeneseHns CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA HA YUCJI0, MCCJIeI0BATH
F€OMETPUYECKUI U (PU3UUECKHI CMBICIIBI 3THX OlEepaluil.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoub30BaTh CKAIIPHOE IPOU3BEICHNE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.

BopI4uCasiTh CyMMY, Pa3HOCTh U CKAJISIPHOE TPOU3BENCHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATHL CKASIPHOE IPOU3BEICHUE U1l HAXOXKICHUS
JUITMH U yTJIOB
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MIPUMEHECHUE
JUTSL HAXO0KICHUS
JUIMH U YTJIOB.
Pemenue 3agau

C IOMOIIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB
IUTA pEIICHUS 3a1a4
busuku

JlekapTOBBI KOOPIMHATHI
Ha IUIOCKOCTH

JlekapTOBBI
KOOPJAMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHEHUE PAMON.
YpaBHeHne
OKPYXHOCTH.
Koopannatel Touek
nepeceyeHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IPU PEIICHUN
r€OMETPUYECKHUX
3a7a4, MIPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHONW CUCTEMBI
KOOPJIMHAT, IEKapTOBBIX KOOPJAUHAT TOUKHU.

BeiBOAUTH ypaBHEHNE NPSIMON U OKPY>KHOCTH. BbiaeasiTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U paguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA yriIoBOro KoddPuiimeHTa npsmoi
P pEUICHUU 3a]1a4, JIJIs1 OTPEJEICHUS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PELIEHUU T€OMETPUYECKUX U
NPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MAaTEMATUYECKUX
MOJIEJIeN pealbHbIX 3a/1a4 («METO1 KOOPIUHATY).
IMoab30BaThCst 1J151 MOCTPOCHUS U UCCIIEIOBAHUIN
IU(POBBIMH PECYPCAMH.

3HAKOMMTBHCH C MCTOPHUEH PA3BUTHS T€OMETPUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JInmmHa OKpYKHOCTH U
IJION[AJb Kpyra.
Brrunciaenue miomniaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPY>KHOCTHU, TyTH
OKPYKHOCTH.
Panuannas mepa
yTIIa.

[Lnomans xkpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHo1b30BaThLCSI TOHATHEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY AyTH U PaIUaHHYIO MEPY yIJIa.
IIpoBoauTH NEpexoa OT paJuaHHON MEPHI yIJia

K IpaJlyCHOM 1 HA00OPOT.

OmnpenensiTh IIonaab Kpyra.

BoiBoauth ¢gopMyJibl (B rpagyCHOM U paluaHHON MEpE)
IUISL JUIAH YT, IUIONIAZeH CEKTOPOB U CErMEHTOB.
BbruncjsTh mwiomaam Guryp, BKIOYAIOIUX 3J€MEHTHI
OKPYXKHOCTH (KpyTa).

HaxoauTs 11011114 B 33/1a4ax peaibHOM KU3HU

JIBM>KEHUSI TIIIOCKOCTH

[lonsiTe O ABUKECHUU
IJIOCKOCTH.
[TapamienbHbIi
MIEPEHOC, TOBOPOT
[Iprnmenenue

MIPU PEIIECHUH 3a1a4

Pa30upaTs npuMepsbl, WILTFOCTPUPYIOIIUE MOHITHS
JBUKEHUS.

DopMyJIHPOBATH ONPEAECIICHUS TAPAIIIEIBHOTO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETpHUU. BBHIBOAUTH UX CBOMCTBA,
HAXOJAMTh HEMOJBUKHBIE TOUKH.

HaxoauTsh 1IEHTPHI ¥ OCU CUMMETPHIA TPOCTEUIINX PUTyp.
IIpumeHsiTh napajuielIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN reOMEeTPUUECKHX 3a/1ay (pa3oupaTh NpUMEpHI).
Hcnoab30BaTh LISl IOCTPOCHUS U UCCIIEIOBAHUN

U pOoBBIE peCypChl

[ToBTOpEeHME, 0000IICHHE,
CHCTEMATHU3ALUs 3HAHWUI

[ToBTOpeHue
OCHOBHBIX TOHATUN U

OnepupoBaTth NOHATUSIMU: (HUTYpa, TOUKA, IPSIMasi, yToJ,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIH U PABHOCTOPOHHUIM
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METO/0B KypcoB 7—9
KJIacCOB, 0000IIEHHE
Y CUCTEMATU3alUs
3HAHUU.
[Ipocrerimme
FEOMETPUYECKUE
buUrypsl u ux
cBorcTBa. M3mepenne
F€OMETPUYECKHUX
BEJINYMH.
TpeyronbHuKH.
[TapamnensHbie 1
NEPIEHIUKYIISIPHBIC
npsiMbIe.
OKpy»XHOCTb U KPYT.
I'eomerpuueckue
IOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Brniucanueie u
OTIMCaHHbIC
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast u
OKPYXHOCTb.
YeTbIpEXYTrONbHUKMY.
Briucanusie

TPEYTOJIBHUKH, TPIMOYTOJIBHBIN TPEYTOIBHUK, MENAHA,
OucceKTprca U BbICOTa TPEYroJIbHUKA, MapaljIeIorpaMm,
pOMO, IpSIMOYTOJILHUK, KBAJIpaT, Tpaneuus; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U 1o00ue Guryp,
TPEYTroJIbHUKOB; MapajluieIbHOCTh U NEPIECHIUKYISIPHOCTD
MPSIMBIX, YTOJ MEXAY MPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U TIPSIMOM; JUTMHA, PACCTOSIHKE, BEJIMYMHA YIJIa,
IJI0IA/1b, IEPUMETP.

Hcnoab3oBath popMyJibl: iepruMeTpa U MIIOMIATN
MHOTOYTOJIbHUKOB, IJTMHBI OKPYKHOCTH U TIOIIAIN KPyTa,
00bEMa MPSIMOYTOJILHOTO TTapasuielienunea.
OnepupoBaTh NOHATHSIMM: TIPIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, BEKTOP; HCMOJAb30BATH 3TH MTOHATHS JJIs
MpEeACTaBICHUSI TAaHHBIX U PELICHUS 3a]1a4, B TOM YHCJIE

U3 JIPYTUX YICOHBIX MPEIMETOB.

PemaTthb 3agaum Ha MOBTOPEHNE OCHOBHBIX TTOHSTHUH,
WJUTIOCTPALIMIO CBSA3EH MEXKIY pa3IMUHbIMU YaCTSIMU Kypca.
BbiOupaTh MeToa 17151 pelIeHus 3aauu.

PemiaTh 3a1a4m 13 IOBCETHEBHOM YKU3HU
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Y ONMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Havasna
TPUTOHOMETPHH.
Pentenne oOmmx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmxenus. [Togobue.
Cummerpus.
IInomans.
Brruucnenue
romanei. I nomanu
NoI00HBIX QUryp.
JlekapToBbI
KOOPJAUHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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OEJNEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSTHOCTDBb U CTATUCTUKA» B 7-9 KITACCAX

COJEPXAHUE OBYUYEHUA
7 KJIIACC

[IpeacraBienure JaHHBIX B BUAE TaOMUI, AuarpamMm, rpadukoB. 3anoJIHEHUE
Ta0JIHI], YTCHHE W TMOCTPOCHHUE AHArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).

Yrenue rpadukoB peanbHBIX MpoleccoB. V3BinedueHue nHopmanmu U3 auarpamm u
TaOJINII, UCTIOIB30BAaHUE U UHTEPIIPETAIIHS TAHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpenHee apupMeTHYecKoe, MeIuaHa, pa3Max,
HauOOJIbIIee U HAMMEHbILIEE 3HaUYEeHUsI HAa0Opa YMCIIOBBIX TaHHbIX. [Ipumepsl ciydaitHoM
U3MEHYUBOCTH.

CrnyyaitHbli SKCIIEpUMEHT (OTBIT) U cllydailHOe coObITHEe. BeposaTHOCTH U "acToTa.
Posib MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJAE U B OOIIECTBE.
MoHneTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepumHa, pedpo. Crenenb BepmuHbl. Yucno pédbep u cymMmapHasi CTETICHb
BepiuuH. [Ipencrasnenue o cBszHoctu rpada. Llenu u nukisl. Ilytu B rpadax. O6xon

rpada (ditnepoB nyth). [IpencraBnenue 06 opuentupoBanHoMm rpade. Pemienue 3amau
C MOMOUIBIO rPpadoB.

8 KJIACC

[IpeacTaBnenuie JaHHBIX B BUE TA0JIUIL, AMArpaMM, rpa)ukoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXECTBO. Ornepanuy HaJl MHOKECTBAMMU:
o0beMHEHUE, TepeceueHue, AomnonHeHue. CBoWCTBa omepauuid HaJl MHOXKECTBAMM:
IIEPEMECTHUTENBHOE, COYETATEIbHOE, PACIIPEACIUTENBHOE, BKIIIOUEHUS. Vcnonp30Banme
rpauyeckoro MpeACTaBICHUS MHOXECTB JJIsl ONUCAHMsS pEalbHBIX IPOLECCOB U
SBJICHUH, IIPU PEILICHUH 3a/1a4.

N3mepenne paccemBanus JaHHBIX. Jlucmepcus M CTaHIAPTHOE OTKIIOHEHHE
YHICJIOBBIX HA0OPOB. J{narpamMMa paccerBaHus.

DneMeHTapHble COOBITHS clydaiiHoro onbita. Ciyyalinble coObiTUsA. BeposiTHOCTH
coObITUH. ONbITEI ¢ PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSAMU. CiydallHbIM
BbIOOD. CBS3b MEXy MAJIOBEPOATHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITUAMU
B IPUPOJie, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBAa AEPEBBEB: €IMHCTBEHHOCTHh IYTH, CYIIECTBOBAHUE BUCSYEH
BEPILMHBI, CBSI3b MEXAY YHMCIOM BEpLIMH M uuciaoM peodep. IlpaBuno ymMHOXEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnonoxueie coobiTus. Juarpamma Ditnepa. O0beIMHEHNE U TIEpECEUCHUE
coObiTuii. HecoBmecTHbie coObITHS. DopMmyra CIOKEHUS BEPOSITHOCTEH. Y CIOBHAs
BeposiTHOCTh. [IpaBmiio ymHoxxenusi. HezaBucumelie coositus. [lpencraBnenue
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SKCIEpPUMEHTAa B BHUJE JepeBa. PelieHue 3aqady Ha HAXOXKJICHHE BEPOSITHOCTEHN
C IOMOIIIBIO JIEPEBA CIYYANHOr0 SKCIIEPUMEHTA, AUarpamMm Jiliiepa.

9 KJIACC

[IpencraBneHure NaHHBIX B BUJAE TaOJHL, AUarpamm, rpapukoB, UHTEpIIpETALUs
TaHHBIX. YTeHUE U TOCTPOEHUE TaOHII, AUArpaMMm, TpauKOB MO PeaTbHBIM JAaHHBIM.

IlepecranoBku u ¢akropuan. CodeTraHuss U YUCIO codeTaHuM. TpeyrosbHHUK
[Tackaind. Pemenue 3a1ay ¢ HCNOJAB30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckass BepoATHOCTb. CiyuyaliHpli BBIOOpP TOYKM U3  (PUTypHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 IyT'M OKPY’KHOCTH.

Hcnertanne. Yenex um Heypada. Cepus ucnbITaHuM 10 nepBoro ycmexa. Cepus
ucnelTanuil bepHyun. BeposaTHoCcTH cOOBITHII B cepur UCTIBITAHUN bepHysuin.

CnydaiiHas BeIWYMHA W PACHpPEIEICHUE BEpOATHOCTEW. Maremarnyeckoe
oXuaaHue u aucnepcus. [Ipumepsl MaTeMaTH4eCKOro OKHUJIaHMS KaK TEOPETHYECKOTO
CpeaHero 3Ha4eHUs BEIMYMHBL. MareMaTu4ecKoe OXKHUIaHWE U JAUCHEPCHUs CIIyYalHOU
BEJIMYMHBI YHUCIIO YCIIEXOB B CEPUM UCIIBITAHUN bepHyImmy.

[TonsiTe o 3akoHe 60bIINX YyKcel. MI3MepeHne BEpOsITHOCTEHN ¢ MOMOILBIO YaCTOT.
Pounb n 3HaueHne 3aKkoHa OONBIINX YHCEI B IPUPOJIE U 0OILIECTBE.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTaTBl OCBOSHUS IMPOTPaMMbl yY4eOHOTO Kypca K KOHITY
o0yueHus B 7/ KJacce:

Yurate wuHOpMaIMIO, MPEACTaBICHHYIO B Tabiulax, Ha Juarpammax,
NPE/ICTABIIATh JaHHBIE B BUJIE€ TA0JIUI, CTPOUTH JUArpaMMbl (CTOJOMKOBBIE (CTOJIOUATHIE)
U KPYTOBbIE) 10 MACCUBAM 3HAYCHH.

OnuceIBaTh U MHTEPIPETUPOBATH pPEaTIbHbIE YUCIIOBBIE TAHHbIE, MPEICTABICHHBIC
B TA0JIMLIAaX, HA IUarpammax, rpapukax.

Hcnonb30Bath ISl ONUMCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPETHEE
apumeTrnyeckoe, MeraHa, HauOoJIbIlIee U HaMMEHbIIIee 3HaUEHUs, pa3Max.

NmeThb ipeicTaBiieHre O CIy4aitHOM U3MEHUYUBOCTH Ha MpUMepax IeH, PU3nIecKux
BEJIMYMH, AHTPOINOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHIY
oOyuenus B 8 kjacce:

N3Bnekats U nmpeoOpa3oBbIBaTh UHGOPMAIIHIO, TTPEACTABICHHYIO B BUJE TAOJUII,
quarpaMm, TpauKoB, IPEICTABIATh JaHHBIC B BUJIE TAOIUII, TUarpaMm, rpaduKoB.
OnuchIBaTh JaHHBIE C TOMONIBIO CTATUCTUYECKUX MTOKAa3aTeIel: CPEAHUX 3HAUEHUN
U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTAaHIAPTHOE OTKIIOHEHHE).
HaxoauTh 4acTOTHI YHUCIIOBBIX 3HAYEHUN W YacTOThl COOBITHUH, B TOM 4YHUCIE
0 pe3yJpTaTaM U3MEPEHUN U HAOIIOIEHUH.
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HaxomuTh BepOSTHOCTH CIyd4alHbIX COOBITHM B ONBITaX, 3Has BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM UUCIIE B ONBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSAMHU.

Hcnonb3oBaTh rpapuyeckue MOJEIH: JAEPEBO CIYyYalHOrO0 3KCIEPUMEHTA,
JIyarpaMMbl DUJiepa, YuciaoBas mpsmasi.

OnepupoBarh MOHATUSMH: MHOXECTBO, MOJMHOKECTBO, BBIINOJHATH ONEpPALUU
HaJ MHOXXECTBaMU: O0BbEAUHEHUE, TIEPEeCeUCHHE, AOMOTHEHUE, TEPEUNCTISTh SJIEMEHTHI
MHOYECTB, IPUMEHATH CBOVCTBA MHOXECTB.

Hcnonb3oBath rpaduueckoe MpeAcTaBlIeHUE MHOXKECTB U CBSI3EH MEXAYy HUMH
JUIsL ONMCAHMS IIPOLIECCOB M SIBJICHUM, B TOM YHUCIIE IPU PEUICHUU 3a1ad U3 JPYTUX
y4€OHBIX PEAMETOB U KypCOB.

[IpenMeTHbIC peE3ybTaTBl OCBOCHHS IMPOTPaMMBI y4eOHOTOo Kypca K KOHILY
oOydeHus B 9 Kjacce:

N3Bnekats u mpeoOpa3oBbIBaTh WHQPOPMAINIO, TPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHUJE TaOIHI], JuUarpamm, rpadukoB, MPEACTABIATH JaHHBIE B BUJE
Ta0JIHILL, JUarpaMm, rpauKoB.

Pemate 3amaun  OpraHuM30BaHHBIM  TIEpeOOpPOM  BapHaHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonp30BaTh onucaTeabHbIe XapaKTEPUCTUKU JJII MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUSI.

HaxoauTh 4acToThl 3HAYEHUM M YACTOTHI COOBITHUS, B TOM YHCJE TOJIb3YSCh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonuth BepOSITHOCTH CITy4ailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCIIE
B OIBITaX C PAaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX HUCTBITAHUI
JI0 TIEPBOTO yCIIEXa, B CEPUSAX UCHBITAaHUNW bepHyiu.

NmeTh npencTaBiieHUE O CIy4allHOW BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmeTs mpencraBieHue O 3aKOHE OOJBIIMX YHUCET KAk O TMPOSBICHUU

3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN
B PUPOJIE€ U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomudecTtBo OcHOBHOE co/iepKaHUE OCHOBHBIE BHJIBI ACSITEITLHOCTH 00yUYaIOIIUXCSI
(TembI) Kypca 4acoB
[IpencraBienne JaHHBIX 7 [IpencraBienue JaHHBIX OcBauBaTh c1OCOOBI TPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYHCIICHHS TTO TAOJTMIHBIM
JnaHHBIM. VI3BNeUeHne u
WHTEPIpETAns TaOTHIHBIX
nanHbIX. [IpakTuueckas
paboTta «TalauIb.
['paduueckoe
MIpeICTaBICHUE JAaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpaMmm. UrteHue u
MOCTPOCHUE THArPaMM.
[Tpumeps! nemorpaduueckux
JUarpaMm.

[IpakTruueckas padbora
«JlmarpammMbD)

CTaTHCTUYECKUX JAHHBIX U YUCIOBBIX MACCUBOB
C TIOMOIIBIO TA0JIHII U AUATPAMM C UCTIOIB30BAHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduyueckue
JaHHbBIE, POU3BOICTBO MPOMBIIIUICHHON U
CEeJbCKOXO03IMCTBEHHON POYKIMU, OOLIECTBEHHbIE
Y TIPUPOJIHBIC SIBJICHHUS).

N3yuaTh MeTOoaABI pabOTHI C TAOIUYHBIMU U
rpaduuecKUMU MPEICTABICHUSIMH JTaHHBIX

C MOMOIIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
IPaKTUYECKUX padoT

OmnucarepHas CTATUCTHUKA

Yucnossie HaOopbl. CpegHee
apu(pMeTHYeCcKoe.
Menuana ynucaoBoro Habopa.

OcBauBaTh NOHATHSI: YUCIIOBOM HA0Op, Mepa
[EHTPaJbHON TEHAEHIIUU (Mepa IIEHTPa), B TOM YUCJIIe
cpennee apupMeTUIECKOe, MeuaHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[TpakTuyeckas padota
«CpenHue 3HaYEHUS».
Haubonblee 1 HauMeHbIIIEE

3Ha4YCHHA YN CIIOBOI'O Ha60pa.

Pasmax

OnuchIBaTh CTATHCTUYECKUE JAHHBIE C IIOMOIIBIO
CpenHero apupMeTHueckoro U Meauansl. Pemarn
3a1a4H.

HM3y4yarh CBOMCTBA CPEIHUX, B TOM YHUCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
NPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA HAUOOJIbIIIEEC U HAMMEHBIIICE
3HAYCHMS YUCIIOBOT'O MAaCCUBA, pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a OMUCaHUs
JAHHBIX B COOTBETCTBUU C MPUPOAON TaHHBIX U
LEJIIMU UCCIIE0BAHNS

CnyqaﬁHaﬁ HN3MCHYHUBOCTD

CityyaliHasi ©3BMEHYUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuyeckas pabora
«CrnyyaliHasi "BMEHYHUBOCTH)

OcBauBaTh NOHATHSA . YACTOTA 3HAYECHUI B MACCUBE
JAHHBIX, TPYNIIMPOBKA JaHHBIX, THCTOTPaMMA.
CTpouTh 1 aHAJTU3UPOBATH TMCTOTPAMMBI,
NOAOHPATH NOAXOAIIMN AT TPYIIUPOBKH.
OcBauBaThb rpaguueckue NpeCcTaBICHUs pa3HbIX
BHJIOB CIIy4YallHOW U3MEHYHUBOCTH, B TOM YHCIIE

C MOMOIIBIO IIU(PPOBBIX PECYPCOB, B XOAE
IPaKTUYECKON pabOThI

Bsenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3anaun

c nomotpio rpada. CreneHpb
(BaJICHTHOCTb) BEPILHHBI.
Yucno pébep u cymmapHas
cTeneHb BepiuH. Llens u

OcBauBaTh NOHATHS: Tpad, BepuinHa rpada, pedpo
rpada, cTerneHb (BAJIGHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSITHUS: TTYTh B Tpade, SUIEPOB MyTh,
00xon rpada, OpUeHTUPOBAHHBIN Tpad.

PemaTh 321244 Ha IOUCK CYMMBbI CTETIEHEH BEPILIUH
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k. [IyTs B rpade.
[IpencraBienue o CBA3HOCTU
rpada. O6xox rpada
(2MJ1EpOB MyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck obxoxa rpada, Ha MOUCK IMyTeH

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c10COOBI ITPEACTABICHUS 33124 U3 Kypca
anreOpbl, FTEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
PEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBbI,
ANEKTPUYECKUE IeTH, (YHKIIMOHATBLHBIC
COOTBETCTBHS) Ha IpUMEpPax

BeposarHocTs u yactoTa
CIIy4aiflHOTO COOBITHS

CityyaliHbIN OIBIT U
clly4aifHoe coObITHE.
BepoATtHOCTh 1 yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MIPAKTUIECKHU TOCTOBEPHBIX
COOBITHH B IPUPOJIE U

B 0o0O1IecTBe. MOHeTa U
UTpajibHast KOCTh B TECOPUHU
BEPOSITHOCTEM.
[IpakTruueckas padbora
«YacToTa BhIIaJICHUS OPJIay

OcBauBaTh NOHATHUSA: CIIy4YalHBIN OIBIT U
Clly4aiiHOe COOBITHE, MAJIOBEPOATHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HAUMMOCTH MAJIOBEPOSITHBIX COOBITUI

B IIPUPO/I€ U OOIECTBE HA BAXHBIX IPUMEPAX
(aBapuM, HECHACTHBIE CIIyYaH, 3aIUTA [IEPCOHATBHON
uHdopMaIny, nepeaada TaHHbIX).

N3y4yaTh posib KIaCCUYECKHUX BEPOSITHOCTHBIX
Mojiesnelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEH.

Ha0Juronath 1 u3y4aTh 4acTOTy COOBITHI B IPOCTHIX
HKCIIEPUMEHTAax, B TOM YHCJIE C TOMOMIbIO IIU(POBBIX
PECYpPCOB, B XOJI€ MPAKTUYECKON pabOThI

O0o011enue,
cucTeMaTHh3alus 3HAaHUU

[IpencraBneHune NaHHBIX.
OmmcarenpHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
CcOOBITHA

IHoBTOPATH U3YUECHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIIBIO0 U3YYEHHBIX XapaKTePUCTHK.
OO0cy:ka1aTh NpUMepbI CITyYalHBIX COOBITUH,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIM B IPUPOE U KU3HU
YeJIoBeKa

OBUIEE KOJIMYECTBO 34
YACOB I10 [TIPOTPAMME
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8 KJIACC
HaumenoBanue paznena |KosimuecTBo OcHOBHOE co/iepKaHKe OCHOBHBIE BU/IbI IESITEIIBHOCTH O0y4aIOIIUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. IHoBTOPSATH HN3yUYEHHOE U BHICTPAMBATH CUCTEMY

7 xnacca

OnwucarepbHas CTAaTUCTHKA.
Cny4daitHass ”3BMEHUYUBOCT.

Cpennue 4nciioBoro Hadopa.

Crny4aitHbie COOBITHSL.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckue moaenu
TEOPUU BEPOSTHOCTEH:
MOHETa U UTpaJibHasA KOCTh

3HAHUU.

Pemiath 3a1a4M Ha IPEACTABICHUE U ONTHUCAHUE
JAHHBIX C IOMOLIBIO U3YYEHHBIX XaPAKTEPUCTHUK.
PemaTp 3a1a4m Ha IPEICTABICHUE TPYIITUPOBAHHBIX
JAHHBIX U ONKMCAHUE CIIyYalHON U3MEHUYUBOCTH.
Pemiath 3a1a4M Ha ONPEACICHUE YACTOTHI
CIIy4ailHbIX COOBITUH, 00CYX/I€HHE TPUMEPOB
CITy4ailHBIX COOBITUH, MAJIOBEPOSITHBIX U
IPAKTUYECKU JOCTOBEPHBIX CITyYalHbBIX COOBITHH, X
POJIK B IPUPOJIE U KU3HU YEJIOBEKA

OmnucarenpHad CTATUCTHUKA.
PaccenBanne manHbIX

Otknonenus. ucnepens
JUCJIOBOTO Habopa.
CrangapTHOE OTKIIOHEHUE
JHCJIOBOTO HAabopa.
Jnarpammebl pacceuBaHus

OcBauBaTh NOHATHSA: TUCIICPCUS U CTAHAAPTHOE
OTKJIOHEHUE, UCIO0JIb30BAaTh 3TH XapAKTEPUCTUKU
JUISL OITUCAHUsI PACCEUBAHUS JAHHBIX.

BoiiBUraTh runote3bl 00 OTCYTCTBUY WIIA HATTUIUH
CBSI3M 1O IMarpaMMaM PacCEUBAHUSI.

CTpouthb AuarpaMmbl pacCerBaHUSI 10 UMEIOITUMCS
JTAHHBIM, B TOM YHUCJIE C TIOMOIILbIO KOMITBIOTEPA
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MHuoxecTBa

MHO0X€ECTBO, ITIOJIMHOKECTBO.
Onepauun Haj
MHOECTBaMU:
o0beIMHEHHE, TIEpECCUCHUE,
JIOIIOJIHEHHE.

CgolicTBa onepanui

HaJ MHO>KCCTBaMHM:
MIEPEMECTUTENBHOE,
coueTaTeabHOe,
paclpeieIuTENbHOE,
BKJIFOUCHHUSI.

['paduueckoe
MPEJCTABJICHUE

MHOKECTB

OcBauBaTh NOHATHSA. MHOXKECTBO, DJIEMCHT
MHO>KECTBA, ITOJIMHOKECTBO.

BbINOJHATH ONepanMu HaJl MHOXKECTBAMU:
00beIMHEHUE, TIEPECCUCHHE, JIOTTOTHEHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEBHOE,
COYETATEIIbHOE, PACIIPEACIUTENBHOE, BKIIIOUCHUS.
Hcnoab3oBath rpaduyeckoe MpeicTaBIcHUE
MHOKECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX
MPEIMETOB U KYpCOB

BeposTHOCTB CityyaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cry4daitabie COOBITHSI.
brnaronpustcrByromue
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMBITBHI ¢ pABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.
CayyaitHblif BEIOOD.
[IpakTruueckas padbora
«OMnbITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHATHSL: DJIEMEHTAPHOE COOBITHE,
Ciy4aiiHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUSATCTBYIONTUX MJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIE JIEMEHTAPHBIE COOBITHS.
Pemats 3aga4u Ha BEIYUCIICHUE BEPOSITHOCTEN
COOBITUH 1O BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHIMA
CIIy4aliHOT'O OIIBITA.

Pemars 3a1aum Ha BBIYUCIICHUE BEPOSITHOCTEN
COOBITHH B OTBITAX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHUCTIE

C MOMOIIIbIO KOMITBIOTEPA.
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AJIIEMEHTAPHBIMH
COOBITUSIMU

IIpoBoauTH U H3y4YaTh ONBITHI

C PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMUA COOBITUSIMU
(C MCIIOJIB30BAaHUEM MOHET, UTPAJIbHBIX KOCTEM,
OPYTUX MOJIEJIEN) B XO/€ MPAKTHIECKOU pabOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€MHCTBEHHOCTb ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILHHBI, CBSI3b MEKIY
YUCIIOM BEPIIUH U YHCIOM
peoep. [IpaBuiio yMHOKEHUS

OcBauBaTh NOHSATHS. JICPEBO KakK rpad Oe3 nukIia,
BUCSTYas BepIIHA (JIMCT), BETBb JIEPEBa, My Th

B JIEpeBE, TUAMETP JIepeBa.

HN3yuaTth CBOMCTBA JIcpEBa: CYIIECTBOBAHUE BUCSYEH
BEPIIMHBI, JMHCTBEHHOCTh IYTH MEXTY TBYMS
BEPIIMHAMH, CBSA3b MEXK/Ty YHMCIIOM BEPIIHMH U YHACIIOM
péoep.

PemaTh 32724 Ha IOWCK U TIEPEUNCIICHUE ITyTCH

B JIEPEBE, ONPEICIICHNE YNCIIa BEPIIUH Win pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHUEM MpaBUIa YMHOKCHHUS

CrydaitHbie COOBITHS

[IpoTuBOIIONI0XKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHEeHNE U TIepeceUeHue
coosiTuil. HecoBMecTHbIC
coObITusA. Popmysa
CJI0KEHUSI BEPOSATHOCTEM.
[IpaBuiIO yMHOXEHHUS
BEPOSITHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucrumele

OcBauBaTh NOHATHSL: B3AUMHO MPOTHUBOIOJIOKHBIC
COOBITHSI, OTIEpAllMK HAa/T COOBITHUSIMU, OOBCTMHEHNE U
nepeceueHre coObITHH, TuarpamMma Ditniepa (Ditiepa—
Benna), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHSI.
HN3yyars TeopeMbl O BEPOITHOCTH OOBETUHECHHUS

IBYX COOBITHH ((hOPMYJIIBI CIIOKEHUS BEPOSITHOCTEN ).
PemaTh 3a1a4u, B TOM YHCJI€ TEKCTOBBIC 3a1a4H

Ha OMpe/IeNICHUE BEPOATHOCTEN 00BEIUHECHUS U
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coObrtus. [Ipencrabienue
CIIy9aifHOTO SKCIIEPUMEHTA
B BUJIE JIepEBa

nepeceyeHust COOBITUH C TTIOMOIIIBIO YUCIOBOM
npsiMoit, Auarpamm Diiniepa, GOpMyJIIbl CI0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA TIPABUIIO YMHOKEHHUS
BEPOSITHOCTEMH, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIE
COOBITHS JEPEBO CIYYAHHOTO OIbITA.

N3yuars cBoiicTBa (ONIpeACICHUS) HE3aBUCUMBIX
COOBITHH.

PemaTp 3a1a4n Ha onpe/IeTICHUE U UCIIOJIb30BAaHUE
HE3aBUCUMBIX COOBITHI.

Pemath 321241 Ha IOMCK BEPOSITHOCTEMN, B TOM
YHCJIE€ YCIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CIIy4ailHOTO OMbITa

O06o061menue,
cUcTeMaTHU3alusa 3SHAaHUU

[IpencraBieHne JaHHBIX.
OnwucarenbHas CTaTUCTHKA.
I'padwi. BeposTHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IIoBTOPATH N3YUEHHOE U BLICTPAUBATH CUCTEMY
3HAHUU.

Pemath 3agaum Ha IpeACTABICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIBIO U3YYEHHBIX XapaKTePUCTHK.
PemaTp 3aga4u ¢ npuMeHeHUEM IpadoB.

Pemathb 3aaum Ha Hax0KICHUE BEPOSTHOCTU
CIIy4aiiHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OMIBITaX

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Pemats 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
00BbETMHCHUS 1 TIEPECEUCHUS COOBITH, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpadyUuecKux
MPECTABICHUMN U AEPEBA CIIYHAWHOTO OIIBITA.
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PemaTh 3a1a4u Ha niepeyrciieHre KOMOMHAIIUN
(4rcra nmepecTaHoOBOK, YUCIIA COUETAHUM ),

Ha HAXO0XJICHUE BEPOATHOCTEH COOBITHI C
IpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIOJIb30BaHKHEM TpeyroyibHuKa [Tackans

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

34
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9 KJIACC
HaumenoBanue paznena |KosmuectBo OcCHOBHOE co/iepKaHKe OcCHOBHBIE BUJIBI IEATETLHOCTH 00YYaAIONIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBneHne TaHHBIX. I[MoBTOPATH N3YyYEHHOE U BHICTPAMBATH CHCTEMY

8 kiacca

OnucarenbHas CTaTUCTHKA.

Omnepanuu Hai COOBITUSIMU.

HezaBucuMocCcTh COOBITUIA

3HAHUM.

Pemiats 3a1aum Ha IPEACTABICHNE U ONTMUCAHUE
JTAHHBIX.

Pemiathb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
00BbEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEACTABJICHUH U JIEPEBA CIIyYalHOTO OIIbITA.
Pematsb 3a1a4um Ha niepeynciaeHre KOMOMHAITUN
(4Mcia mepecTaHoOBOK, YKCIIa COYETAHUM ),

Ha HaX0XKJICHUE BEPOSITHOCTEH COOBITUI

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCJIC

C UCIIOJIb30BaHUEM TpeyroiabHuKa Ilackamns

DneMeHTbl KOMOMHATOPUKHU

[lepecranoBku. @akropual.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEU

C UCITOJIb30BAaHUEM

OcBanBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIOPSA0USHHAs ITapa, Tpoiika 00BEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoOueTaHue, YUCIIo
COYETaHMM, TPEYTroJbHUK Ilackas.

Pemiate 3a1a4M Ha IEpEUYUCIICHUE YIIOPSATOUYCHHBIX
rap, TpOoekK, [IEPECYUCICHUE NIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (yHKITHIHA PemaTh 3a1a4u Ha IPUMEHEHHE YUCIIa COUCTAHUMA
AIEKTPOHHBIX TAOIUI) B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
Hprotona).

PemaTh, npuMeHsisi KOMOMHATOPUKY, 3a/1a41
Ha BBIYKCIICHUE BEPOSITHOCTEN, B TOM YHMCIIE C TOMOIIIBIO
AJIIEKTPOHHBIX TAOJIMIL B X0JI€ MPAKTUIECKON pabOThI

['eomeTpuyeckas 4 I'eomerpuueckas OcBauBaTh NOHATHE T€OMETPUYECKON BEPOATHOCTH.
BEPOSATHOCTH BEPOATHOCTh. CIydalHbIN Pemars 321241 Ha HAXOKICHUE BEPOATHOCTEN
BBIOOp TOYKH U3 (PUTYPBI B OIIBITAX, MPEACTABUMBIX KaK BBIOOp TOUEK
Ha IJIOCKOCTH, U3 OTPE3Ka, 13 MHOTOYTOJIBHUKA, KPyra, OTPEe3Ka WU JyT1
U3 IyTH OKPYKHOCTH OKPY’KHOCTH, YHACIIOBOTO ITPOMEKYTKA
Hcnpitanus beprymm 6 UcnbiTanue. Ycnex u OcBanBaTh NOHATHUSA. UCIIBITAHKUE, JIEMEHTAPHOE
Heynada. Cepus HCTIBITAHUI cOOBITHE B UCIIBITAHUH (yCHIEX U HEy/Aaua), Cepus
JI0 TIEPBOTO ycrexa. WCIIBITAHNUM, HACTYIICHHE MIEPBOTO ycrexa
HcnsiTanus beprymm. (Heynaum), cepust ucnbiTanuii bepHymu.
BepositHocT coObITHIT PemiaThb 3aga4m Ha HAXOXKIECHUE BEPOSATHOCTEN
B CEpUU UCIIBITAHUI COOBITHI B CEpUU UCTIBITAHUHN JI0 IEPBOTO yCIIeXa,
bepnyimu. [Ipaktuyeckas B TOM YHCJIE C IPUMEHEHUEM (POPMYIIbI CyMMBI
pabota «/cnpiTanus r€OMETPUYECKON MTPOTPECCHH.
bepnymwm» Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU

AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepnyium, Ha HaX0XAECHUE BEPOATHOCTU
ONIPEAEIEHHOIO YHACIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepnymm.

N3yuath B X0/1e NPAaKTU4eCKOil padoThI,
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B TOM YHCJIE€ C TOMOIIbIO ITU(POBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepuynnu

Crny4daitHas BeJIMUUHA

CnyyaiiHasi BeJIMYMHA U
pacnpeneneHue
BEPOSTHOCTEM.
MatemMaTiudeckoe 0KuJaHue
Y IUCTIEPCHUS CITyHaHOMN
BEJIMYUHBL. [Ipumepsl
MaTEMaTHYECKOI'0 OXKHJIaHUS
KaK TEOPETUYECKOTO
CpPEIIHETO 3HAYCHUS
BCJINYHUHBI.

ITonsaTue o 3akoHe OOIBIINX
yucen. U3mepenne
BEPOSITHOCTEN C TOMOUIBIO
yactoT. [ I[pumeHenue 3akoHa
OOJBIINX YHCET

OcBOUTH MOHATHSA: CITyYaliHas BEJIMYMHA, 3HAUYCHHE
CIIy4YallHOW BEJIMYMHBI, PACIIpEIEICHUE
BEPOSTHOCTEM.

N3yuathb 1 00CyKI1aTh IPUMEPHI TUCKPETHBIX U
HETPEPHIBHBIX CIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJICHUS], IPYrue
VM3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMHU
(bpocaHue MOHETHI, UTPATTLHOM KOCTH, CO CITyYaHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHSA. MATEMATUIECKOE OKUIAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIIEPCUU YUCIIOBOTO Habopa.

Pemiats 3a1a4M HAa BBIYMCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIe 33714, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCcIpeIeICHUI, B TOM
YHUCJIE PACTIPENECIICHUS CIIYYaAMHOW BEJIMUYUHBI «YUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyiu.
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M3yuyaTh yacTOTy COOBITHS B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbITAX KaK CIy4yalHYIO BETUUYHHY.
3HAKOMHUTBCS C 3aKOHOM OO0bIUX unce (B hopme
bepHymm): npu 00JIBIIOM YHCIIE ONBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3a1a4u Ha U3MEPEHUE BEPOSTHOCTEM

C MOMOIIBIO YacToT. Q0Cy:KIaTh pOJb 3aKOHA
OOJBIIMX YK CESl B 0O0CHOBAHWU YaCTOTHOTO METOJ1a
MU3MEPEHUS BEPOATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBILIMX YHCEI KaK MPOSIBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B N3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHCEIT B IPUPOJIE U
B )KU3HH Y€JIOBEKa

O60011eHNEe, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IIoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUMU.
BeposTHOCTH CilydaitHOTO Pemiats 3a7aum Ha IpEACTABICHNUE U ONIMCAHUE
COOBITHS. DJIEMEHTBI JTAHHBIX.
koMOuHatopuku. CiayyaitHele | PemaTh 3aga4yu Ha HaXO0XKJICHUE BEPOSTHOCTEH
BEJIMUMHBI U pacrpe/ieeHUs COOBITHIA, B TOM YHCJIE B OIBITaX C
PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUS U TTEPECCUCHUS
COOBITHH, BBIYUCIISTH BEPOSITHOCTH B OTIBITAX
C CEpPUSMHU CIIyYalHbIX UCIIBITAHUIN
OBILEE KOJIMYECTBO 34
UYACOB I10 [TIPOIT'PAMME
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