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IlosicHuTeNLHASA 3aNIMCKA.

[TporpamMma cocraBiieHa, JIjisi O0YYarOIIUXCSl C OTPAHUICHHBIMU BO3MOKHOCTSIMH
3nopoBbs (3I1P), B cooTBeTcTBHM ¢ TpeOoBaHUsAMEU DenepanbHOr0 rocy1apCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa OCHOBHOTO 0011Iero 00pa3oBaHus K pe3yibTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

O01mas xapakTepucTHKA NPOTrPAMMBbI

IIporpaMMa mo MareMaTuUKe COCTaBiIcHA Ha OCHOBe DyHAAMEHTAJIbHOIO SApa COACpPKaHMS
obmero oOpa3oBaHusi, TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OOpa30BaTEIbHOM NPOrpaMMbl
OCHOBHOTO 00miero o0pa3oBaHMsA, MPEICTABICHHBIX B (eAepaibHOM TOCYIapCTBEHHOM
CTaHJIapT€ OCHOBHOIO oOHIero o0pa3oBaHUsl € YYETOM IPEEMCTBEHHOCTH C INPUMEPHBIMU
IporpaMMaMu Uil HadalbHOro o0mero oOpa3oBaHMsl 10 MaremMaTuke. B Hell Taxxke
YUUTBHIBAIOTCS JOMMHUPYIOIIME HMJied U mojoxkeHus [Iporpammbl pa3Butus U (GOpMUPOBAHUS
YHUBEPCAJbHBIX YUEOHBIX JAEHCTBUI [UII OCHOBHOrO 0OIero o0pa3oBaHMs, KOTOpbIE
obecreunBaOT (POPMUPOBAHUE POCCUHCKON Ipa)kIaHCKOW WMIACHTUYHOCTH, KOMMYHHMKATHBHBIX
KayecTB JIMYHOCTH U CIOCOOCTBYIOT (DOPMHMPOBAHUIO KIIOYEBOH KOMIIETEHLUU - YMEHUs
VUUMbCAL.

MaremaTHKa BISI€TCS OJTHUM U3 ONOPHBIX IIKOJIBHBIX MpEeIMEeTOB. MaTremMaTnyeckue 3HaHHs
U YMEHHUs HEoOXOIMMBI JJisi M3ydeHus aareOppl U reoMeTpuu B /-9 Kiaccax, a Takxke s
U3Y4YECHHs] CMEXHBIX JUCHUIUIMH.

OpnHON M3 OCHOBHBIX LENEH M3Y4YEHHs MATEMAaTUKU SIBISETCS Pa3BUTHE MBIIUICHUS, MPEXKIE
BCEro abcTpakTHOro MblluieHUs. C TOYKU 3peHHsl BOCHIUTaHUS TBOPUYECKON JTUYHOCTH 0COOEHHO
BaXHO, YTOOBI B CTPYKTYpY MBILIUIEHUS YYalIUXCA , KpPOME QJITOPUTMHUYECKHUX YMEHUH U
HAaBbIKOB, KOTOpbIE C(POPMYIUPOBAaHbI B CTAHJAPTHHIX NpaBUiaX, (opMmMyiax U alropuTMax
NEeHCTBUM, BOLUIM 3BPUCTHYECKHE MPHUEMBI KaK OOIIEro, Tak MU KOHKPETHOTO XapakTepa. JTu
npuéMbl, B YacCTHOCTH, (OPMHUPYIOTCS TpHU IOUCKE pELIEeHUs 3a7ad BBICIIMX YpPOBHEH
CIIO)KHOCTH. B mpouecce u3yueHHss MaTeMaTHKU Takke (OPMHPYIOTCS M TaKHe KadecTBa
MBILUIEHUS, KaK CHJIAa M THOKOCTh , KOHCTPYKTMBHOCTb M KPUTHYHOCTb. [l ajmanranmuu B
COBPEMEHHOM HH(pOPMAIIMOHHOM OOIIECTBE BaKHBIM (DaKTOpOM sBIsETCS (HOopMUpOBaHHE
MaTEeMaTHYECKOr0 CTHJIS MBIIITICHHs, BKIIIOYatolee B ce0s MHAYKIHIO U ASTYKIINI0, 000011eHe



Y KOHKPETH3aIl1Io0, aHaJIN3 U CUHTE3, KJIaCCU(UKALIMIO U CUCTEMATU3alINI0, a0CTparupoBaHue U
aHaJIOTHUIO.

O6yquHe MaTCMaTHuKe IIaéT BO3MOXHOCTb IIKOJIbHUKAM HAYYUTHCAd IUIAHUPOBATH CBOMO
ACATCIIBHOCTD, KPUTUYECKHN OLICHHUBATH eé, IpUHHUMATh CaMOCTOATCIBHBIC PEHICHUA, OTCTAUBAThH
CBOH B3I/ bl 1 Y6€)KI[CHI/IH.

B mpouecce u3zydeHuss mMareMaTHMKHU IIKOJBHHKM YYaTcsl H3JIaraTb CBOM MBICIH SICHO U
UCYepIbIBaOIle, MPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBITIOJHEHHS] MAaTEMAaTHYECKUX
3amnucei, Mpu 3TOM HCIOJIB30BaHUE MATEMAaTHUYECKOTO S3bIKa IMO3BOJISIET Pa3BUBATh Y YUaIllUXCS
IPaMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HaKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMAaTUKH Kak HayKH (OPMHUPYET Yy YYalIHXCs
IIPEJCTABICHUE O MATEMATHKE KaK 4aCTH OOLIEUEI0BEYECKON KyJIbTYpBI.

3HayMTeNbHOE BHMMAHUE B M3JIOKEHUHM TEOPETHMUYECKOro MaTepuaja Kypca YAENseTcs €ero
MOTHUBAIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATHH, uaed, MeronoB. OOydyeHHe MOCTPOEHO Ha
0aze TEOpUHM pPAa3BHBAIOLIETO OOYYEHHs, 4YTO JOCTUTAaeTCd OCOOCHHOCTSMHU H3JIOKEHUS
TCOPCTUYCCKOTO MaTc€puajla U YIPAKHCHUAMH Ha CpPpaBHCHHUC, aHAJIM3, BBIACICHHUC TIJIABHOIO,
YCTAaHOBIIGHHE  CBs3eil, Kiaccupukammio, o0000meHne u cucremaruszanuio.  Ocobo
AKLECHTUPYIOTCA  COAEP/KATEIBbHOE PACKPBITUE MATEMaTUYECKMX  IIOHATUH, TOJKOBAHHE
CYIIHOCTH  MATECMAaTUYCCKHUX MCTOJAOB U obimactu HX IMPUMCHCHUA, ACMOHCTpalurAa
BO3MOKHOCTEH TNPUMEHEHUs] TEOPEeTUYECKUX 3HAHMM M peLIeHus 3ajad NPUKIIAJHOTO
XapakTepa, HalpuMep peIIeHUs] TEKCTOBBIX 33/1a4, TEHEKHBIX U NMPOLEHTHBIX PacYETOB , YMEHHE
MI0JIb30BaThCsl KOJIMUYECTBEHHOW MH(pOpMaIie, MpeCTaBIeHHON B pa3InyHbIX (popMax, yMeHHe
yuTaTh rpa¢puku. Oco3HaHue oOIIero, CyIEeCTBEHHOTO ABISETCS OCHOBHOM 0a30i JuIs peuieHus
yOpaXHEHUM. BaXHO NpPUBOIUTE JE€TalbHbIE NMOSICHEHUS K PELICHUIO THUIOBBIX YIPAKHEHHM.
OTnM PACKpPBIBACTCA CYTh METO/Jid, MOAX0Aa, MPCAIAracTCsa aJIrOpUuTM WA 3BPUCTUYCCKAA CXEMa
peleHusl yIpaKHEHUH onpeaenéHHOTO TUTIA.

Kypc anaredpsr 7-9 xkmaccoB sBisieTcss 0a30BBIM JIJII  MaTeMaTHYECKOTO
00pa3oBaHMs M Pa3BUTHS MIKOJbHUKOB. ANreOpanyeckre 3HAHUS U YMEHHS HEOOXOIUMBI IS
M3y4YeHHs] TeoMeTpuu B 7-9 Kiaccax, aiareOpbl M Hadal maremarthdyeckoro anammsa B 10-11
KJIaccax, a TAKXKeE JJIS U3YUCHHUSI CMEKHBIX TACIUTIINH.

[TpakTHdeckass 3HaYMMOCTh IIKOJIBHOTO Kypca anredpbl 7-9 KJIacCoB COCTOUT B TOM, YTO
MpeAMETOM €€ M3YyUCHHUsI SBIISIOTCS KOJIMUYECTBEHHBIC OTHOIIIEHUS M TIPOIIECCH PEeaTbHOTO MHPA,
OMHMCAaHHbIE MaTEeMaTHYEeCKMMH MOJAENsIMU. B coBpeMeHHOM OOIIECTBE MaTeMaTHdecKas
MOATOTOBKA HEOOXOJMMa KaKIOMY YEJIOBeKy, TaK KaK MaTeMaTHhKa IMPUCYTCTBYET BO BCEX
cdepax 4emoBeuecKo AesITeTbHOCTH.

OpnHOM M3 OCHOBHBIX IIETICH M3ydeHUs! alreOphl SIBISETCS Pa3BUTHE MBIIUICHUS, MPEKIE
Bcero @opmupoBaHHE aOCTPAaKTHOTO MBIIUICHHS. B mpomecce HW3ydeHUs  anreOpsl
dbopMHupyeTCs JIOTHYECKOE U aJTOPUTMUYECKOE MBIIUICHHE, a TaKkkKe TaKhe KadecTBa
MBINUJICHHSI, KaK CHJa W THOKOCTh, KOHCTPYKTHMBHOCTh M KPUTHYHOCTh. [[nsi amanranuu B
COBPEMEHHOM HMH(QOPMAIIMOHHOM OOIIECTBE Ba)KHBIM (AKTOpPOM SBISETCS (OpMUPOBaHUE
MaTEeMaTHYECKOTO CTUJISI MBIIIUICHUSI, BKIIFOYAIOIee B ce0s MHAYKIHUIO U ACTYKINI0, 00001eHue
M KOHKPETHU3AIMIO, aHAJIN3 U CUHTE3, KJIaCCU(PHUKAIUIO W CUCTEMATH3aIlI0, a0CTparupoBaHue u
AHAJIOTHIO.

OOyuenne anrebpe Ma€T BO3MOXKHOCTh IIKOJIBHHKAM HAyYUTHCS IUIAHUPOBATH CBOIO
NEeSATEeIbHOCTh, KPUTHUECKH OIEHUBATh €€, MPUHUMATh CAaMOCTOSATEIbHbBIE PEIICHUs, OTCTauBaTh
CBOM B3TJISIbI U YOCKICHHUS.



B npomecce wu3ydeHus anreOpbl IIKOJBHUKM YYaTCsl M3JIaraTh CBOM MBICIH SICHO U
MCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITOJHEHHS MAaTEMaTHYECKHX
3alMCeH, IIPU 3TOM UCIIOIb30BaHUE MAaTEMaTHUYECKOIO S3bIKa IO3BOJISIET PA3BUBATh Y YYallUXCs
I'PAMOTHYIO YCTHYIO ¥ IIMCBMEHHYIO peyb.
3HaKOMCTBO C UCTOpHUEH pa3BUTUS anreOpsl Kak Hayku ¢opmupyeT. Y  ydammxcs

npeacTaBiIeHne 00 anredpe Kak 4acTH 0OIIeUeIOBEYeCKOM KYIbTYpHI.

3HAUUTENbHOE BHUMAaHHE B U3JI0KEHUU TEOPETUYECKOrO0 MaTepuajna Kypca YAEHsIeTcsl e€ro
MOTHBAIMH, PACKPBITHIO CYTH OCHOBHBIX MOHSTHUH, Ui, MeTon0B.. OOyyeHHe MOCTPOCHO Ha
0aze TeOpUHM pPAa3BHBAIOIIETO OOYyYEHHs, YTO JOCTUTAeTCd OCOOCHHOCTSMH H3JI0KEHHS
TEOPETUUECKOI0 MaTepuajga M YIPaKHEHUSIMU Ha CPaBHEHUE, aHAJIU3, BBIIEJICHHUE IJIABHOIO ,
YCTAaHOBJICHHE  CBs3eH,, Kiaccupukanuio, o0oOmenue U cucremaruzanuioo. Ocobo
aKLEHTUPYIOTCS  COJEPKATEIIbHOE pACKpbITUE MATEMaTUYECKMX  IOHATUM, TOJIKOBaHUE
CYIIHOCTH MaTeMaTH4YEeCKUX METOJ0B M O0JacTM HX  INPUMEHEHHs, JIEeMOHCTpauus
BO3MOYKHOCTEH NpPHUMEHEHHs TEOPEeTHUECKUX 3HAHMM /A peleHHus pPa3HOOOpa3HbIX 3azad
IIPUKJIAJHOTO XapaKTepa, HalpUMEp PEIIEHUs TEKCTOBBIX 3a/ad, NEHEKHBIX M IPOLEHTHBIX
pacuéToB, YMEHHME IIOJb30BATHCA KOJMYECTBEHHON HH(poOpManuen, TMpencTaBIeHHOH B
pasznmuyHoOil (hopme, ymeHue untaTh rpaduku. Oco3HaHHE OOIIEro, CYIIECTBEHHOTO SIBISETCS
OCHOBHOH 0a30i JaJsl peuieHHs YNpaXHeHWH. BaXHO NPUBOIUTH AETaNbHBIE TOSCHEHHS K
PELICHNIO TUIIOBBIX YNPAaXXHEHUW. DTUM pacKpbIBAaeTCsl CyTh METO/a, MOJX0Ja, Mpejylaraercs
QJIITOPUTM WJIM IBPUCTUYECKAs CXEMa PELICHUs YIIPaXKHEHUN ONpeAeEHHOro TUIIa.

[TpakTHyeckas 3HAUUMOCTh IIKOJBHOTO Kypca reoMeTpHH /-9 KIIacCOB COCTOUT B TOM,
YTO MpPEeAMETOM €€ HU3YYEHHUs SBISIOTCS MPOCTPAaHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIE
OTHOILIEHMS pealbHOro Mupa. B coBpeMeHHOM oOIlIecTBEe MaTremMaTHuyecKkas IOJrOTOBKa
Heo0XoMMa KaXkJIOMy Y€JI0BEKY, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCeX c(hepax 4eaoBedeCKOn
JESTEeIbHOCTH.

I'eomeTpus sBig€TCSs OAHMM M3 OINOPHBIX IIKOJBHBIX NpeaMeToB. ['eoMerpuueckue

3HaHUS W YMEHUS HEOOXOAMMBI ISl W3YyYeHHs JAPYIHX IMIKOJBHBIX aucuuiuinH (Dusmka,
reorpadus, XuMusi, iH(popMaTUKa U ap.)
OpnHON M3 OCHOBHBIX IIeJiell M3Y4eHHE T€OMETPUU SIBISETCS pa3BUTHE MBIIUICHUS, TPEXIe
Bcero (opmMupoBaHMe aOCTpaKTHOIO MbIIUIEHUsA. B mpoluecce u3yuyeHHs Te€OMETpHUU
(bopMHUPYIOTCS JIOTHYECKOE M AITOPUTMHUYECKOE , a TAK)KE TaKMe KauecTBa MBILUICHHUS, KaK cuja
U TUOKOCTh, KOHCTPYKTUBHOCTH M KPUTHUYHOCTb. /[l ajantanuu B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIECTBE Ba)XKHBIM (AaKTOPOM SBJISIETCSI (POPMUPOBAHHE MATEMATHUYECKOTO
CTMJISl MBIIUICHUS, BKJIIOYAIOMIEr0 B ce0f MHIYKIMIO U JAEAyKIHI0, 0000IIeHHe u
KOHKpETH3alMIo, aHAJIW3 M CHUHTE3, KJIACCU(PUKALMI0O U CUCTEMAaTH3allio, a0CTparupoBaHue U
aHaJIOTHUIO.

OOyyenue reoMeTpun Aa€T BO3MOKHOCTh LIKOJIBHMKAM HAY4YHMThCS IUIAHUPOBATH CBOIO
NesITeNbHOCTb, KPUTHUECKU OIICHHWBATh €€, MPUHUMATh CAMOCTOSITEIbHBIE PELIeHUs, OTCTaBaTh
CBOM B3IJISAJbI U YOCKICHHUS.

B mpouecce u3yueHHss T€OMETPUM IIKOJBHUKU y4yaTcs M3J1araTb CBOM MBICIH SICHO U
HcYepIbIBaolle, IPUOOPETAlOT HABBIKM YETKOTO BBIIOJIHEHHS MaTEMaTHMUYeCKUX 3amucei, mpu
3TOM HCHOJB30BAHWE MATEMAaTUYECKOTO SA3bIKa MO3BOJIAET Pa3BUBATh y y4alluXcs IPAMOTHYIO
YCTHYIO U IUCbMEHHYIO peUb.

3HaKOMCTBO C HCTOpMEH pPa3BUTHUS TEOMETPUM KaK Hayku (OpPMHUPYET Y YdaIUXcCs
IIPEJCTAaBICHUE O TEOMETPHH KaK 4YacTH OOIIEYEIOBEUECKON KYIbTYPBHI.

3HAUUTEIPHOE BHUMAaHHME B M3JIOKEHUU TEOPETUYECKOTO0 Marepuaia Kypca YAensercs
€ro MOTHBALIUHU, PACKPBITHIO CYTH OCHOBHBIX ITOHATUH, Ui, MeTonoB. OOyueHre MOCTPOeHO Ha
6a3e TEOpHH Pa3BHBAIOLIETO OOYYEHHUS, YTO JOCTHTaeTCs OCOOCHHOCTSIMHU M3JI0KECHUS



TEOPETUYECKOT0 MaTepuasia U YNpaKHEeHUSAMU Ha CPaBHEHHE, aHAIM3, BBIJCICHHE TJIaBHOTO,
YCTAQHOBJICHHE CBSI3€H, KIACCU(pHUKAINIO, J0KA3aTeNbCTBO, O000OIIEHHE M CHCTEMAaTHU3ALUIO.
Oco060 aKIEHTUPYIOTCA COJAEPKATENbHOE PACKPhITHE MAaTEeMaTHYEeCKUX IOHSATUH, TOJIKOBaHHE
CYHIHOCTH MAaTeMAaTH4YEeCKHX METOJ0B U OO0JIaCTH HMX  TNPUMEHEHUS, JEMOHCTpAIHs
BO3MOYKHOCTEH NPUMEHEHHs TEOPETHYECKUX 3HAHUM A pelleHus pa3sHOOOpa3HbIX 3aaay
IpUKIagHOro Xxapakrepa. Oco3HaHue OOILEro, CyHIECTBEHHOIO SIBISICTCS OCHOBHOM 0a30il A
pelieHus] YNpakHEHUH. OTUM pPacKpbIBaeTCsl CyTh MeETOJa, IIpe/ularaercss ajlroputM WId
9BPUCTUYECKAS CXEMA PEILICHMS YIIPAKHEHUHN ONPENEIEHHOrO THUIIA.

O0mas xapakrepucTuka
Kypca MmaTeMaTHKH B 7-9 KJjiaccax

Conepxanne Kypca anceopsl B 7-9 Kiraccax MpeICTaBICHO B BUJIC CICAYIONINX Pa3/IeioOB:
«Adaredpa», «YucjioBble MHOXKeCTBa», «DYHKUMW», «IJIeMEHTbl MNPHUKJIATHON
MaTEeMATHKH», AJIredpa B HCTOPUYECKOM Pa3BUTHH»

Cogmepxanne pazuena «Agaredopa» ¢dopMupyer 3HaHHS O MaTEMaTHUYECKOM  S3BIKE,
HEO0OXOIUMBIE ISl PELICHUS] MaTeMAaTUYECKUX 3a/ad, 3a7a4 U3 CMEXKHBIX TUCIUIUIMH, & TaKkKe
MpaKTUYEeCKUX 3afad. M3yueHue Marepuana crnocoOCTBYyeT (OPMUPOBAHUIO Y ydalIUXCA
MaTEeMaTHUYECKOro amnmnapara peuieHHsl 3aJad C IMOMOIIbI0 YPaBHEHMM, CUCTEM YpaBHEHHH U
HEPABEHCTB.

MaTepI/IaJ'I JaHHOTO pasacia IMpCACTAaBJICH B ACIICKTC, CHOCO6CTBYIOH_IGM (bOpMI/IpOBaHI/IIO y
ydamuxcsa YMCHUA I10JIb30BATLCA aJITrOpUTMAMU. CyHleCTBeHHafl pOJib IpU 3TOM OTBOJUTCA
Pa3BUTHUIO AJITOPUTMHUYCCKOI'O MBINUICHUA — Ba)KHOH COCT&BJ’I?HOHIGI\/'I HHTCJICKTYAJIbHOT'O
Pa3BUTHA YCIIOBCKA.

Coz[epxcaHHe pa3aciia «Uuc10BBIE MHOKECTBA» HAIICJICHO Ha MaTeMaTHYeCKOE Pa3sBUTHUC
yqamuxces, (I)OpMI/IpOBaHI/IC Y HUX YMCHHSA TOYHO, CXKATO W ACHO H3JIaraTb MBICIN B YCTHOI>'I u
MMMCbMEHHOMN peyu. MaTepI/Ian pasaciia pa3BUBACT IIOHATUC O YHCIC, KOTOPOC CBA3aHO C
HU3YUCHUCM JICHCTBUTEIIHHBIX YHCEIL.

Lenb copepxkanus pasnena « OYHKUMU»- MMOJYYCHUE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O
GYyHKIMH Kak BaXHEHIIEH MaTeMaTHUeCKOW MOJEIHU I OTIMCAHUS U MCCIEIOBAaHUS TIPOIIECCOB
U sABIEHUN OKpyxkaromero wmupa. COOTBETCTBYIOUIMI MaTepuanl CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXEHUsI M TBOPYECKUX CIIOCOOHOCTEH YyYalMXcs, YMEHHUIO HCIOJIb30BaTh Pa3IHyYHBIC
SI3BIKA MATEMaTHKH (CIIOBECHBIN, CHMBOJIMUECKUH, rpaduuecKuil ).

CogepxaHue pasfena « DJIEMEHTHl MPUKIATHOW MaTeMAaTUKH» PAacKphIBAET MPUKIATHOE U
MPaKTHYeCKOe 3HAYeHHWE MAaTeMaTHKH B COBPEMEHHOM MHUpe. Marepuan IaHHOTO pasjena
crocoOcTByeT (OPMHPOBAHUIO YMEHHSI TPEACTABISATh W aHAIM3UPOBATh  PA3IUYHYIO
nH(OPMAIIHIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peallbHbIX 3aBUCUMOCTEH.

Pasnen «Anare6pa B HMCTOPHYECKOM Ppa3BUTHU» NpeIHAa3HAYeH g (QOPMHUPOBAHUS
NPEJCTaBICHUA O MaTeMaTHKe KaK YacTH YeJIOBEYECKOM KyJbTypbl, A OOIIEro pa3BUTHS
IIKOJIbHUKOB, CO3J[aHUs KYJIbTYPHO-UCTOPHUUECKON Cpebl 00yUeHHU .

CopepkaHne Kypca zeomempuu B 7-9 Knaccax npeactaBieHO B Buae cneayrolmx
copep)atenbHbix paspenos: «lfeomeTpuyeckue oéurypbi», «M3mepeHUe reomeTpuUyecKux
BeAnYUH», «KoopanHaTtbl», «BeKTopbl

Copnepxanne pazaena «I'eomeTrpuyeckne (UIypbD» CIYXUT 0a30i A AajdbHEHUIIEro



U3YyYEHHs YyYallUMHCA TeoMeTpuu. M3ydeHue MaTepuana CHocoOCTBYeT (OPMHPOBAHUIO Y
y4aluxcs 3HAaHUN O TeOMETpUUYECKOW (PUrype Kak BaKHEWINIEH MaTeMaTHYeCKOW MOICIH s
OIMUCaHUusA PpCAJILHOIO MHUPA. I'maBnas OejJib OAaHHOTO pas3acjia - PpPasBUTb y  yUYallUXCA
BOOOpaK€HHWE U JIOTHYECKOE MBIIUIEHHE MyTEM CHCTEMaTHYEeCKOro M3y4YeHHs CBOWCTB
TeOMETPHUECKUX (UTYyp M NPUMEHEHHS 3TUX CBOICTB NP PELICHUU 33/1a4 BBIYHCIUTEIHHOTO
U KOHCTPYKTHBHOrO Xapakrepa. CylllecTBeHHass poJib MpU 3TOM OTBOJUTCS Pa3BUTHIO
FGOMGTpH‘-ICCKOfI UHTYULUU. Coueranue HarjisiaiHoCTH C q)OpMaJIBHO-JIOFI/I‘-IeCKI/IM IoaAxXoa0M
SBJIAETCS HEOTHEMIIEMOM 4acThI0 FEOMETPUUECKUX 3HAHUH.

CopepxaHue pasgena «U3mepeHMe reomeTpuUYECKUX BENUYMHY paclumMpaeT U

yrnybnaert npeacraBaeHue yyawmxcs o6 nsmepeHusax OavH, yrnos v naowaaen euryp,



croco0cTByeT (HOPMHUPOBAHHIO MPAKTUYECKHX HABBIKOB , HEOOXOJUMBIX KaK IMPH PEIICHUU
TEOMETPUUYECKUX 3a/1a4, TaK ¥ B IIOBCEAHEBHOW KU3HHU.

Conepxanne pasnenoB «KoopauHate»y, «BekTopb» pacmmpsier W yrIIyonsieT

MPEJCTABICHHUS  yYalluXCs O METOJe KOOpAWHAT, pa3BUBAaET yMCHHE  IMPUMEHSTH
anreOpandecKuii ammapar MpH PEHICHUH TeOMETPHUYSCKUX 3a/ad, a TakKe 3ajad CMEXKHBIX
JTUCIIUTLINH.
Paznen «[eoMeTpusi B MCTOPHUYECKOM Pa3BHTHH», COJCpPKaHUE KOTOPOTro (pparMeHTapHO
BHEIPEHO B HW3JIOKCHHE HOBOTO MaTepHalia ak CBEICHUS 00 aBTOpax HM3y4aeMbIX (PaKTOB H
TEOpEM, HCTOPHHM WX OTKPBITHS, MpeaHa3HaueH i (HOpPMHUPOBAHHS MPEACTABICHUN O
TEOMETPHHM KaK YacTH YEJOBEYECKOW KYJBTYpBI, ISl OOLIEr0 pPa3BUTHS IIKOJIBHHUKOB, JUIS
CO3/IaHUS KYJIbTYPHO-UCTOPUYECKON CpeIbl O0YICHHUS.

JInuHOCTHBIE, MeTanpeIMeTHbIE U IPeAMEeTHbIE Pe3yJIbTAThI
OCBOEHHSI COJepPKAHUSI Kypca

[Tporpamma 1mo3BosIsieT JOOUBATHCS CIEAYIOUINX PE3yJIbTaTOB OCBOSHUS 00pa30BaTEIbHOM
POrpaMMbl OCHOBHOT'O 00OIIEr0 00pa30BaHUS:

JUYHOCMHbLE:

® OTBETCTBEHHOI'O OTHOLIEHMS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYarOLIUXCS K

CaMOpPa3BUTHUI0O U CaMOOOpPa30BaHMIO HAa OCHOBE MOTHUBALMU K OOYYEHUIO U
[IO3HAHUIO;

e (opMUpPOBaHHUS KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUH M COTPYIHUYECTBE
CO CBEpCTHUKaMH, CTapUIMMH W MIAIIIUMH B 00pa3oBaTeiabHOM, YydeOHO-
UCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUIAX JIEATEIbHOCTH;

® yMEHMS SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIHM B YCTHON U MMCBbMEHHON peYH,
MIOHMMATh CMBICJI TOCTaBJICHHOM 3a/ladyM, BBICTPaMBaTh apryMEHTAlLUIO, NPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEDBI;

e [IEPBOHAYAIBHOIO TMPEACTABIEHUS O MaTeMaTHYecKol Hayke Kak cdepe
YeJI0BEYECKON JeATENIbHOCTH, 00 3Tanax e€ pa3BUTHsA, O €€ 3HaAYMMOCTH JJIsl pa3BUTHUS
LMBUJIN3ALMY, OCO3HAHMUS BKJAaJa OTEUECTBEHHBIX YYEHBIX B Pa3BUTHE MHUPOBOU
HayKH, MaTpUOTU3MAa, yBakeHUs K OTe4ecTBy

® KPUTUYHOCTM MBIIUIEHHUS, YMEHMs paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUs, OTJIMYATh TUIIOTE3Y OT (haKTa;

® KpPEaTMBHOCTH MBIIIJICHUS, UHULMATUBBI, HAXOAUYUBOCTH, aKTUBHOCTH IPHU PELIEHUH
aprupMETHUIECKUX 3a]1a4;

e yMEHHMS KOHTPOJMPOBaTh TMpolecc M pe3ylbTaT Y4eOHOH MaTeMaTH4ecKoi
NESITENIBHOCTH;

e (opmupoBaHUS CIIOCOOHOCTH K AMOLIMOHAIIBHOMY BOCIPHUSTHIO MaTeMaTHYECKUX
00BEKTOB, 337124, PEIICHHUM, PACCYKICHU;

mem anpedmemubte:

® YMEHHUS CaMOCTOATENbHO ONpEAENATh IEed CBOero OOy4YeHHs, CTaBUTh U
¢dopmynupoBath ais cebd HOBble 3ajauu B yuébe, pa3BUBaTh MOTHUBBI U
HMHTEPECHI CBOEH MT03HABATEIILHOU EATEIIBHOCTH;

® CIIOCOOHOCTH CaMOCTOSITENbHO IIAHUPOBATh AJTbTEPHATUBHBIC MYTH TOCTHMIKECHUS LIEJIEH,
OCO3HAaHHO BbIOMpaTh Haubonee 3(pdekTuBHBIE CcMOCOOBI pemeHus y4eOHBIX |
MIO3HABATEJIbHBIX 33/1aY;

® YMEHMHs OCYILECTBIISATh KOHTPOJIb I10 00pa3ily 1 BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;



® CIIOCOOHOCTH aJICKBAaTHO OIICHWBATh IPABWIBHOCTh WM OMIMOOYHOCTH BBITIOJTHEHUS
yaeOHON 3agaun, €€ OOBEKTHBHYIO TPYIHOCTh W COOCTBEHHBIE BO3MOXKHOCTH €€
peLIeHHS;

® YMCHHMS YyCTaHABIMBaTh IPHUYUHHO-CICJACTBEHHBIC CBS3M; CTPOHMTH  JIOTUYECKHE
paccyXJIeHUs, YMO3aKIIOUYCHHs (MHIYKTUBHBIC, NEAyKTHBHBIE M IO AaHAJOTHUH) H
BBIBOJIbI;

e yMEHHs CO3/aBaTh, MPUMEHATh M NMPeoOpa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPENICTBA,
MOJIEIIA ¥ CXEMBI [Tl PEIICHHsI YU€OHBIX U TIO3HABATEIbHBIX 33]1a4;

® pPa3BHUTHsI CIIOCOOHOCTH OPraHU30BBIBATh YUEOHOE COTPYAHHYECTBO W COBMECTHYIO
NESITeIbHOCTh C YYUTEIEM U CBEPCTHUKAMU: OINPEICIISATH IIEIH, PACIIPEaeATh (GYHKIIUU
U POJIM YYaCTHUKOB, B3aMMOJICHCTBOBATh U HAXOJUTH OOIINE CIIOCOOBI paboThl; YMEHUs
paboTaTh B TpyIIe: HAXOAWTh OOIIEe pelIeHHEe M pa3pemiarb KOHMIMKTHI Ha OCHOBE
COTJIACOBAHUS TO3UIMA M y4€Ta HMHTEPECOB; CIIyIIaTh MNapTHEPA; (OPMYIUPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUCE,

e (GopmupoBaHHs YYEeOHOH U OOIIENOIBL30BATEIBCKOW KOMIIETCHTHOCTH B  00JacTh
UCTIOJIb30BaHUS UH(POPMAIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTHI (UKT-
KOMIIETEHTHOCTEH );

® TICPBOHAYAIBLHOTO TMPEJACTABICHUS 00 HIEAX M O METOAaX MaTeMaTHKd Kak 00
YHHUBEPCATHHOM SI3bIKEC HAYKU M TEXHUKU;

® pPa3BHUTHSI CIIOCOOHOCTH BHUJAETh MAaTEMATHYECKYIO 33/Jady B JPYTdX IUCHUIUIMHAX, B
OKpY KarolIen KH3HH,

® YMCHHUS HAaXOIHUTh B PA3IMYHBIX UCTOYHUKAX MH(DOPMAIHIO, HEOOXOIUMYIO ISl PEIICHHS
MaTeMaTHYECKUX MPOOJIEM, U IPEICTABIAThH €€ B IOHATHON (hOopMe; IPHHUMATH PEIICHHUE
B YCIIOBUSIX HETIOJHOM U N30BITOYHOMN, TOYHOH M BEPOSTHOCTHOM MH(OpMALINY;

® yMEHHs MMOHMMATh M HCIOJIh30BATh MAaTEMaTHUECKHE CPENICTBA HATJISAHOCTH (PUCYHKH,
YEepTEKH, CXEMBI U Jp.) AJIs WILTFOCTPAIMK, HHTEPIIPETAIINH, apTyMEHTAIINH,

® YMCHHS BBIIBUTAaTh THIIOTE3bl TMPU PEHICHWH YYeOHBIX 3a7ad W IOHUMaHUs
HEO0OXOIUMOCTHU UX MTPOBEPKU;

® TNOHWMAHHS CYIOTHOCTH AQITOPUTMHYCCKHUX TPEANHCAHUNA W YMCHHS JCHCTBOBAaTH B
COOTBETCTBUH C MPETIOKEHHBIM aJTOPUTMOM;

® YMEHHUS CAMOCTOSITENILHO CTaBUThH 1€, BBIOUPATh U CO3/1aBaTh AITOPUTMBI JIJIsl PEeIICHUS
y4eOHBIX MaTEeMaTHUECKUX MPOOIIEM;

® CIIOCOOHOCTH IUIAHHPOBATH M OCYHIECTBIATH JEATEILHOCT, HAPABICHHYIO HA PEIICHUE
3a/1a4 UCCIeI0BATENbCKOTO XapaKTepa;

npeomemmuboie:

1)oco3HaHKE 3HAUYEHUS] MAaTEMATUKHU JJIsl TOBCEAHEBHOM KU3HH YENIOBEKa;
2)IpeNICTaBICHUS O MAaTEMaTHYECKOM HayKe KaK O METO/IC TO3HAHHUS JICHCTBUTEILHOCTH,
MO3BOJISIOIIEM OIMCHIBATh M U3y4aTh pealibHbIE MPOLIECCHl U SIBJICHHS; OCO3ZHAHUS POIIU
MaTeMaTHKH B pa3BUTHH Poccuy u Mupa; BO3MOXHOCTb IPUBECTH MPUMEPHI U3
OTEYECTBEHHON M BCEMUPHOW UCTOPUN MAaTEMaTHYECKUX OTKPBITUI U UX aBTOPOB;
3)ymeHust paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYPUpPOBAHHE, U3BJICUCHHE
HE00X01MMOW HH(POPMALIUH), TOYHO M TPaMOTHO BbIPAXKaTh CBOM MBICII B YCTHOH U
MUCHMEHHOU PEYH, IPUMEHSISI MATEMAaTHIECKYI0 TEPMHHOJIOTHIO M CHMBOIIUKY, UC-
M0JIb30BaTh PA3JIUYHBIC S3bIKM MATEMATHUKH (CIIOBECHBINH, CHMBOJIMYECKHA,
rpauvecKuii), pa3BUTHS CIIOCOOHOCTH 0OOCHOBBIBATH CYXKJICHHUS, IPOBOJINTH
KJ1accu(pUKaLUIO;

4) BnajieHus1 0a30BBIM MOHSATHIHBIM anmnapaToM: UMETh MPEJICTABICHUE O YUCIIe, TPOOH,
MPOIEHTaX, 00 OCHOBHBIX I€OMETPHUYECKHX OOBEKTaX (TOYKa, MpsiMasi, IOMaHas, yrod,
MHOTOYTOJIbHUK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTB, 11ap, cdepa u 1p.), GopMupoBaHus



MPEJICTABICHUNA O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B PealbHOM MHUPE U Pa3THYHBIX
croco0ax uX U3y4eHUs;
5) MPaKTUYECKH 3HAYMMbIC MaTEMaTHYCCKHE YMCHHS W HaBBIKH, HUX NPHUMEHEHUE K
PEIIEHHI0 MAaTeMaTUYSCKUX U HeMaTeMaTHYeCKHUX 3a1ad ( T.€ OBJIAJICHUE CUMBOJILHBIM
SI3BIKOM QJIT€OPBI U TEOMETPHUH ), MPE/ITOJIAraloIIue YMEHUS:

BBITIOJTHATH BBIYUCIICHUS C HATYPATBHBIMHA YUCIaAMH, OOBIKHOBEHHBIMU U JIECATUIHBIMU
JIPOOSIMU TOJIOKUTEILHBIMHA U OTPULIATEIIBHBIMU YHCIIAMH,

OTEepUPOBATh TOHATUSMU:HATYPATbHOE YHCJIO, IIeJI0€ YHUCIIO, OOBIKHOBEHHAs |
JEeCATHYHAs Ap0o0b, CMEIIAHHOE YMCIIO, PAllMOHAILHOE YUCIIO, UPPANUOHAILHOE YUCIIO;

HCITOJIH30BaTh CBOMCTBA YHCEN M 3aKOHOB apu(PMETHYECKUX ONEPYLUHUHA C YUCIAMU TIPH
BBIIOJIHEHUH BBIUMCIICHHM;

HCITOJIB30BaTh MPHU3HAKOB JeauMocTH Ha 2,5,3,9,10 mpu BBINMOIHEHUU BBIYMCICHUN U
pEIICHUH 33]1aY;

BBITIOJTHEHUE OKPYTJECHUS YUCEl B COOTBETCTBUU C MPAaBUIIAMU;

CpaBHCHUS YHCET,

OIICHWBAHHE 3HAYCHUS KBaIPATHOTO KOPHS M3 MOJIOKHTEIHLHOTO IEJIOTO YUCIIA;

pemarb  TEKCTOBBIC  3aJauyd  apU(PMETHYSCKUM  CIOCOOOM M C  ITOMOIIBIO
YPaBHEHUI;CUCTEM YPaBHEHHM, HEPABCHCTB M CHCTEM HEPABEHCTB,

n300paxaTh GUTYpPHI Ha IIIOCKOCTH;

HCIIOJIb30BaTh TEOMETPHUCCKUI <«SI3BIK» JIJISI ONUCAHUS TIPESIMETOB OKPYKAIOIIETO MUPA,
M3MEPSATH JUTMHBI OTPE3KOB, BEJTMYUHEI YTIIOB, BEIYUCIISTH IJIOMAIH U 00BEMBI QUTYD
pacro3HaBaTh U H300pakaTh paBHBIC U CHMMETPUYHBIE (DUTYPHI;

MIPOBOJIUTH HECJIOKHBIC TPAKTUYCCKHUE BBIYMCIICHHSI C MTPOIICHTAMH, UCIIOIb30BaTh
MPUKUAKY U OIIEHKY; BBITIOJIHITH HEOOXOIUMBIE U3MEPEHUS;

HCIIONIb30BaTh OYKBEHHYIO CUMBOIIMKY JUUISl 3aIMCH OOIIMX YTBEPKIACHHM, (HOopMyIL,
BBIPAKECHU, YPaBHEHU;

CTPOUTH Ha KOOPJIUHATHOMN TUIOCKOCTH TOYKH 10 33JJaHHBIM KOOPAMHATAM, ONPENEIsATh
KOOPIMHATHI TOYEK;

YUTATh U UCTIOJIH30BATh HHPOPMAITUIO, TIPEJCTABIICHHYIO B BUJIC TAOJIHUIIBI, THATPAMMBI
(cronbuaroil uiM KpyroBoii), B rpaguueckoM BUJE;

peliaTh MpocTeime KOMOMHATOPHBIE 3a/1a49H ITepeOOpPOM BO3ZMOKHBIX BAPHAHTOB.
OrneHMBaHUE U BBIYUCIIEHUE BEPOSITHOCTH COOBITUS B TPOCTEHIIINUX CITydasx

Hanuuue mnpencraBieHuss O pPOJM MPAKTUYECKH TOCTOBEPHBIX U MaJlOBEPOSTHBIX
COOBITUH, O POJIU 3aKOHA OOJIHIIIMX YUCEN B MACCOBBIX SIBIICHUH;

YMeHue CpaBHHBATh OCHOBHBIC CTAaTHCTHUYECKHE XapaKTCPUCTHKH, TOJydEHHBIC B
Mpolecce PEMICHUs TPUKIIATHON 3a/1a4u, U3yYSHHs PEATbHOTO SIBICHUS

PazBuTHe yMeHUN MPUMEHSATh U3YUEHHBIE TOHATHUS, PE3yAbTaThl, METObI ISl PEIICHUS
3aJ1a4 MPAKTHYECKOTO XapaKTepa W 3ajad M3 CMEXHBIX JUCIUIUIMNH C UCTOJIh30BAHUEM
pU HEOOXOJUMOCTH CIIPABOYHBIX MATEPHANIOB , KOMIIBIOTEPA, MOIH30BATHCS OIICHKOW U
NPUKUAKOW TIPH TPAKTHYECKUX pacueTaxX; pacllO3HaBaHWE BEPHBIX M HEBEPHBIX
BBICKA3bIBAaHUH, BHITIONHEHUE CPABHUBAHUS UMCEN B PealbHBIX CIy4asX, UCIIOIb30BaHUE
YHUCIIOBBIX BBIPQKCHHUN TPH PEIICHUU MPAKTUYSCKUX 3aJ]1a4, BBITIOJHEHHE MPOCTEHIINX
MOCTPOCHUIN U U3MEPEHUN HAa MECTHOCTH, HEOOXOIMMBIX B PEaTbHOM KU3HHU.

3aoauu:.

OBJQIETh CHCTEMOW MAaTeMaTHUYECKHMX 3HAaHUH W YMEHHH, HEOOXOIUMBIX IS
NPUMEHEHUS B IPAKTHUECKON JeSITeIbHOCTH, U3yYCHUN CMEXKHBIX TUCIUIUINH;
CHOCOOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (POPMHPOBATH KauecTBa, HEOOXOANMBbIE
YeJIOBEKY JUIS TIOJIHOLEHHOM JKM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTeMaTHIECKON JAEATEIBbHOCTHU: SICHOCTH U TOYHOCTH MBICITH, HHTYHIIUH, JIOTHYECKOTO



MBILUICHHUS, TMPOCTPAHCTBEHHBIX MPEICTABICHUH, CHOCOOHOCTH K IPEOJOJICHUIO
TPYIHOCTEH;

e (opmupoBaTh mpepcTaBIeHUS 00 WACSIX M METOJaX MAaTEMATHKU KaK YHUBEPCAIBLHOTO
SA3bIKA HAYKU U TCXHUKHU, CPCACTBAX MOJACITIUPOBAHUA SIBJIEHUU U MpoLIeCCCOB;

® BOCIIUTHIBATH KYJIBTYPY JIMYHOCTHU, OTHOLICHHUC K MaTEMaTHUKE KaK qacTu
00I1eYeI0BeueCKOl KyIbTYphI, UTPAIOIIEi 0COOYIO POJIh B OOIIECTBEHHOM Pa3BUTHUH.

MaremaTnueckoe 00pa30BaHHE UIPAeT Ba)XKHYIO pOJb, KaK B IPAKTHYECKOW, TaK U B
JTYXOBHOM >KM3HHU oOmecTBa. [IpakTHueckas cTopoHa MareMaTu4eckoro o0pa3oBaHMs CBsi3aHa C
(bopmMHUpOBaHHEM CIIOCOOOB JIEATEILHOCTH, TyXOBHAS — C MHTEIJICKTYAIIbHBIM Pa3BUTHEM YellO-
BeKa, JOPMHUPOBAHUEM XapaKTepa U 00l KyIbTyphbl.

[IpakTHyeckas MONE3HOCTh MaTeMaTUKH OOYCIIOBIIEHA TEM, UTO €€ IPEIMETOM SIBIISIOTCA
(byHIaMEeHTaJIbHBIE CTPYKTYPhI PEAIbHOTO MUPA: MPOCTPAHCTBEHHbIE (POPMBI M KOJTMUYECTBEHHBIE
OTHOILLIEHHUSI — OT IPOCTEHIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM OIbITE, JI0 JOCTATOYHO
CIIO’KHBIX, HEOOXOMMBIX JJISi Pa3BUTHs HAYYHBIX M TEXHOJOTHMUECKUX M. be3 KOHKpETHBIX
MaTeMaTHYeCKUX 3HAHUM 3aTpyJHEHO MOHMMaHUE MPUHIUIIOB YCTPOWCTBA U HCIOJIb30BaHUS
COBPEMEHHOW TEXHUKH, BOCIPHATHE U HMHTEPIPETalusi pPa3sHOOOPa3HOH  COIMAIBHOM,
HKOHOMHYECKOM, MOJIUTHUECKOW MHPOpManuu, Manod3(h(eKTUBHA MMOBCETHEBHAsS IpaKTHYEeCKast
JeSITeNbHOCTh. KaXIOMy YeIOBEKY B CBOEH >KM3HH NMPUXOIUTCS BBITOIHATH JOCTATOYHO CIOXK-
HbI€ pacyeTbl, HaXOJUTh B CIPAaBOYHHMKAX HY>KHble (OpPMYJbl U MPUMEHATh HUX, BIAJIETh
MPAaKTUYECKUMHU MTPUEMaMH T€OMETPUIECKAX M3MEPEHHI W TOCTPOCHHUHU, YNTaTh WH(OPMAIIHIO,
IIPEJCTAaBICHHYI0 B BUIYy TaOiMll, AMarpamm, rpagMKoB, IOHUMaTh BEPOSTHOCTHBIM XapakTep
CITy4ailHBIX COOBITUH, COCTABIISITH HECIOKHBIC AITOPUTMBI U JIp.

be3 06a30Boil MareMaTHYeCKOH TOJrOTOBKHM HEBO3MOXHO CTaTh OOpa30BaHHBIM CO-
BPEMEHHBIM YeJIOBEKOM. B mIKojie MaremMaTHKa CIYXUT OMOPHBIM IMPEIMETOM ISl U3YyUSHHS
CMEXHBIX JUCHUIUIMH. B mocie mKogbHON XHU3HM peaibHOM HEOOXOAMMOCTBIO B HAIM JHU
SBJIAETCS ~ HENpepblBHOE  oOpa3oBaHue, 4yTo  TpeOyeT  NOJHOLIEHHOM  0a3oBoil
00111e00pa30BaTeNIbHON MOJTOTOBKH, B TOM YHCJIe U MaTeMaTH4ecKoi. Bee Gonblie crienuanbHo-
CTeH, THOe HEOOXOMUM BBICOKHI YpPOBEHb O0Opa3oBaHHWs, CBSI3aHO C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTUKH (PKOHOMHMKA, OusHec, (uUHAHCHI, (U3MKA, XUMHs, TEXHHKa,
nH(popMaTrkKa, OMOJIOTHUs, IICUXOJIOTUA U Ap.). Takum 00pa3oM, paclupsieTcs Kpyr HIKOJIbHUKOB,
JUI KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM IPEAMETOM.

Jlnist KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIISIETCS (DOpMUpOBaHHE MaTeMaThde-
CKOTO CTHWJISL MBIIIJICHNS, NPOSIBISIONIETOCS B OIpPEJIEIEHHBIX YMCTBEHHBIX HaBblkax. B
IpoLecce MaTeMaTUYecKOll MAeSITeIbHOCTH B apceHall MPUEMOB U METOJOB YEJIOBEYECKOTO
MBILUIEHUS] €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKIUS M JeAyKIUs, 00oOumeHue u
KOHKpETH3aIlisl, aHalu3 M CHHTE3, KiIacCH(UKAIMs ¥ CHCTEMAaTH3alus, aOCTparnpoBaHUE H
a"anorust. OOBEKTHl MaTeMaTHMYeCKHMX YMO3aKJIIOYEHHH U TpaBWiIa HUX KOHCTPYHPOBAHHUS
BCKPBIBAIOT MEXAaHU3M JIOTHYECKHUX TIOCTPOCHUH, BBIPAOATHIBAIOT YMEHHS (OPMYIHNPOBATH,
00OCHOBBIBAaTh M JIOKa3bIBaTh CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MBIIUICHHE.
Benymiass pons MpUHAAIEKUAT MaTeMaTHKE B (DOPMUPOBAHUH aJTOPUTMHUYECKOTO MBIIUICHUS U
BOCIIUTAaHUM YMEHMH JIeHCTBOBATh MO 33JJaHHOMY aJITOPUTMY M KOHCTPYHUpPOBaTh HOBbIE. B xoz1e
peleHust 3a/1a4 — OCHOBHOW y4eOHOW JesITeTbHOCTH Ha YPOKaX MAaTEMAaTHKH — pPa3BUBAIOTCS
TBOpYECKasl ¥ MPHUKIATHAS] CTOPOHBI MBIIIUICHUS.

OOyuenne MaTeMaTHKe JaeT BO3MOKHOCTh Pa3BUBATh y YYAIIUXCS TOUYHYIO, SKOHOMHYIO
1 MH()OPMATUBHYIO pedb, yMEHUE OTOMpaTh Hanbojee MOIXOMAALINE A3bIKOBBIE (B YACTHOCTH,
CUMBOJIMYECKHE, TpaduuecKue) cpecTna.

MaremaTrueckoe 0oOpa3oBaHHE BHOCUT CBOW BKJIaJ B ()OPMHPOBAaHUE OOIIEH KYJIbTYpHI
yenoBeka. Heo0XoAMMbIM KOMIIOHEHTOM OOLIEH KyJIbTYPbl B COBPEMEHHOM TOJIKOBAaHWHM SIBJISI-
eTcs o01ee 3HaKOMCTBO C METOAAMU MO3HAHUS JICHCTBUTEIBHOCTH, MIPEACTABICHUE O MIPEIMETE
U METOJI€ MAaTeMaTHKH, €ro OTIMYUS OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHS MAaTEeMATHKH JUTSI PEILICHHS HAyYHBIX U MPUKIATHBIX 3a/1a4.



W3yueHne MaTreMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHHIO YEJIOBEKa, IIO-
HUMaHUIO KpacoThl U U3SIIECTBA MAaTEMATUUECKUX PACCYKIEHUH, BOCIIPUATHIO FEOMETPHUUECKUX
(GopM, YCBOEGHUIO MJIe CHUMMETPHUH.

HcTopus pa3BUTUS MaTEMATUYECKOT0O 3HAHUS AAE€T BOZMOXHOCTD ITOIIOJHUTH 3a1ac UCTO-
PHUKO-HAYYHBIX 3HAHUH IIKOJIBHUKOB, CPOPMUPOBATH Yy HUX IMPEICTABICHHUS O MaTeMaTHKE Kak
4acTu OOIIEYeOBEYECKOM KyJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKMMHU BEXaMH
BO3HHUKHOBEHHUS U PA3BUTUS MaTEMaTHUYECKON HAayKH, C UCTOpPUEN BEJIMKUX OTKPBITHI, UMEHAMU
JI0ied, TBOPUBILUX HAYKY, JOJDKHO BOMTH B MHTEJUIEKTYyaJbHBIN Oarak KaxJoro KyJlbTypHOIO
4eJI0BeKa.

MecTo Kypca MaTEMAaTHKH B Y4eOHOM IJIaHe

bazucHbIit yueOHBIN (00pa3oBaTeIbHBIN) IJIAH HA U3yYE€HUE MaTeMAaTHKHU B 7-9 Kitaccax
OCHOBHOM IIKOJIBI OTBOJUT O YYEOHBIX YaCOB B HEJIEIIO B TEUCHHUE KaXKI0T'0 ro/1a
IInanupyemMble pe3yJibTaThl H3yYeHHs aIredpsl B 7-9 Ki1accax

*»  Aurebpandeckue BEIPAKEHUS

BblnyCKHllK Haywumcs:

® ONEpUPOBATh NOHATUAMHU KTOXKIECTBOY», «TOXKAECTBEHHbBIE IPEOOPA30BaHUAY», PELIATh
3aJa4u, cojiepKaliye OyKBeHHbIE JaHHbIE, pa00TaTh ¢ (POPMyIaMH;
® ONepUpoBaTh MOHITUEM KBAJPAaTHOTO KOPHS, IPUMEHSATh €r0 B BEIUNCIICHUSIX;

®  BBINOJIHATH IPe0Opa30BaHUs BBIPAKEHUH, COJIEPIKALNX CTENEHU C LEIbIMU
IIOKa3aTeJIsIMU U KBAaJIpaTHbIE KOPHU;

®  BBIMOJIHATH TOXK/IECTBEHHBIE MPe0Opa30BaHMs pallOHATBHBIX BHIPAKEHUI HAa OCHOBE
MpaBWJI JICUCTBUIN HAJ MHOTOUJIEHAMH U ajdreOpandecKuMu JIpoOsMHu;

®  BBIIIOJHATH PA3JIOKCHUEC MHOTOYJICHOB HA MHOKHUTCIIN.



Buinycknuxk nayuumes:

e pelarb OCHOBHBIC BU/Ibl PALIMOHAIBHBIX YPABHEHUM C OJHON IEPEMEHHON, CUCTEMBI
JIBYX YPaBHEHMM C IBYMs [IECPEMEHHBIMU;

e [IOHMMAaTh YPaBHECHHE KaK BAKHEUIIIYI0O MATEMAaTUYECKYIO0 MOECIIB IS OIIUCAHUS U
U3y4eHHsI pa3HOOOPa3HBIX pealbHBIX CUTYAIIM, pelaTh TEKCTOBBIC 3aa4l
areOpanyeckuM MeTOI0M;

® [IpPUMEHSTH rpaduUecKue MPeACTaBICHUS sl UCCIEIOBAaHNUS YPAaBHEHUH, UCCIIEIOBAHUS

U PELICHHS CUCTEM YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.
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*» HepaBeHncTBa

Buinycknuk nayyumca:

e [loHuMaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C OTHOIIIEHUEM HEPABEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;

e Pemare nuHelHbIe HEPaBEeHCTBA C OJJHOM NEPEMEHHON M UX CHCTEMBbI; pelllaTh
KBaJJpaTHbIE HEPABEHCTB C OIOPOI Ha rpaduuecKue NpeIcTaBIeHus;

e [IpumeHsaTH anmapaT HEPABEHCTB AJIS pEIIEHU 33a1a4 U3 Pa3InYHbIX Pa3JIesIoB Kypca.

+* YucnoBble MHOXKECTBA

Buinycknux nayuumces:
e [loHMMaTh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C TIOHSITHEM MHOXECTBA,
BBITIOJIHSITH OTI€paIliy HaJl MHOKECTBaMHU;

e lcmonp30BaTh HaYaIbHBIE NIpEACTABJIICHUA O MHOKCECTBC JIECTBUTEIBHBIX YHCEI.

% DyHKIMH
Boinycknux nayuumes:

e [lormmaTe ¥ UCTIOJIB30BaTh ()YHKIIMOHATIBHBIC TIOHATHSI. SI3BIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

e Ctpouth rpaduku dIeMeHTapHbBIX (YHKIUH, UCCIIEIOBATh CBOMCTBA YUCIOBBIX (DYHKIIUH
HA OCHOBE M3yUYeHUS MOBEJICHUS UX TPa(HKOB;

o [loHuMaTh QYHKIMIO KaK BOKHEHIIIYIO MAaTEMAaTUYECKYIO MOJIENb JIJIsl OMTUCAHUS
IIPOLIECCOB U SIBJICHUN OKPY’KAIOIEro MUpa, IPUMEHSTh (DYHKIMOHATBHBIN S3bIK JJI5
OINMCAHUA U UCCIEA0BAaHUS 3aBUCUMOCTEN MKy GU3NUECKUMU BETMUYUHAMU;

e [loHumaTh ¥ UCMIOJIB30BATH S3BIK OCIIEOBATEIHLHOCTEN (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHMS)

e [Ipumensats Gopmyibl, CBA3aHHBIC ¢ ApU(PMETUUECKON U TEOMETPUUECKON
MPOTPECCUSIMU, U anmapat, cHOpMHUPOBAHHBIN MPU H3YUYEHUH IPYTHX Pa3AeIOB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YHMCJIE C KOHTEKCTOM U3 PEaJIbHON KU3HU.

Buinycknux nayuumes:
e lcnonb30BaTh B XOJ€ PEIICHUS 3a]a4 AJIeMEHTapHbIE MPE/ICTABIICHUS, CBSI3aHHBIE C



HpI/I6JII/I)KéHHI:IMI/I 3HAa4YCHUSIMU BCINYUH,

e Hcmomp30BaTh HpOCTeI)’IHIPIe CIIOCOOBI IpeACTaBJICHUA U aHAJIN3a CTaATUCTUYCCKUX
JaHHBIX,

L4 HaXOI[I/ITB OTHOCHUTCIIbHYIO 4aCTOTY U BEPOATHOCTD cnyqaﬁHoro CO6I)ITI/I$I;

e Pematp KOM6I/IHaT0pHI:>Ie 3aa4d Ha HaXOXJACHUEC YHCiia 00BEKTOB HJIH KOM6I/IHaI_II/II7L

[lnaHupyeMble mpeAMeTHBIE pe3y/IbTaThl HU3yYEeHHs FTeOMeTPHUH B 7-9 Kj1accax

¢ Teomerpuueckue GUIrypsl

BbInyCKHMK HAYYHTCH

e [losib30BaThCS SA3BIKOM T€OMETPHUU ISl OMUCAHUS IIPEIMETOB OKPYXKAIOILIET0 MUPaA U UX
B3aUMHOTO PACIOJIOKECHHUS;

e Pacno3naBath u U300paXkaTh Ha YEPTEkKAX U PUCYHKAX FeOMETpUUECKUe PUTYpBI U UX
KOMOHMHAIINH;

e KiaccudpunuponaTh reoMmeTpudeckue GUrypsi;

e HaxoauTe 3HaYeHUs AJIUH JTUHEHHBIX 2JIEMEHTOB (DPUTYP U UX OTHOIICHUS, TPATyCHYIO
Mmepy yrioB ot 0 1o 180°, mpumensis onpeaeneHus, CBONCTBA U MPU3HAKK (PUTYP U UX
3JIEMEHTOB, OTHOIIEHUS GUryp (paBeHCTBO, MOJ00ME, CHUMMETPHS, IOBOPOT,
napasuieNbHBIN epeHoc);

e OmnepupoBaTh C Ha4YaIbHBIMU MOHATUSMU TPUTOHOMETPHUH U BBIOTHSITH JJIEMEHTapHbBIE
orepanuu HaJl QyHKITUSIMH YTIIOB;

e Jloka3bIBaTh TEOPEMBI;



Pemarts 3amaun Ha 10Ka3aTENbCTBO, ONMUPAsACh HA U3YUEHHBIE CBOMCTBA (pUryp u
OTHOILICHUN MEXy HUMU U MPUMEHSSI U3yUYEHHbBIE METO/IbI I0KA3aTEIbCTBA;
Pemmath HecnoxHbBIE 3a/1a4l Ha IOCTPOEHUE, TPUMEHSISI OCHOBHBIE aITOPUTMBI
MOCTPOCHHUS C IOMOIIbIO LIUPKYJISL U JTMHEHKU;

Pemares npocreimme niaHuMeTpu4ecKre 3a1a4u.
% H3mMepeHne reoMeTpUYEeCKUX BEITUYUH

BbinyckHUK HAyYuTCS

Hcnonp30BaTh cBOMCTBA N3MEPEHHS JJIHH, YIJIOB U IUIOIIA/ACH IPH PEIICHUH 33/1a4 Ha
HaXO0’KJICHHE JUTMHBI OTPE3Ka, IJTMHBI OKPY>KHOCTH, JJTUHBI TyT'H OKPY>KHOCTH, TPalyCHOM
MEpHI yTia;

Beraucnare miomaan TpeyroiabHIKOB, TPSMOYTOJIBHUKOB, TPAIICIUN, KPYTOB U
CEKTOPOB;

BbraucnaTe Hy OKpYKHOCTH U JUTMHY YT OKPY>KHOCTH;

BerauciaTe AMMHBI TUHEHHBIX JIEMEHTOB (DUTYP M MX YIJIbl, HCIOIb3YS N3yYCHHBIC
dbopMyIbl, B TOM ymcie (OpMYIIbl JNTMHBI OKPY)KHOCTH M JUTMHBI TyTH OKPY>KHOCTH,
dbopmynsl momaaei guryp;

Pemrare 3agaun Ha TOKa3aTENBCTBO C HCIIOIB30BAaHUEM (POPMYIT JUTUHBI OKPY>KHOCTH H
JUTMHBI IYTH OKPY>KHOCTH, (hopMyn mtomaneit Gpuryp;

Pemrate npakTudeckue 3a1a4n, CBI3aHHBIC C HAX0XKICHHEM T€OMETPHUECKUX BETMUNH(
UCTIOJIb3YS MPU HEOOXOIUMOCTH CIIPABOYHUKU M TEXHUYECKHUE CPE/ICTBA).

BbInycKHUK HAy4YHTCH

BpruucnaTts 1nuHy OTpe3Ka o KOOPAMHATAM €r0 KOHIIOB; BBIYUCIIATh KOOPANHATHI
CepeIMHBI OTPE3KA;
Hcrnonbs30BaTh KOOPAMHATHBIN METOJ ISl U3YYEHHUSI CBOMCTB IIPSIMBIX M OKPYKHOCTEH.

BbinyckHUK HAY4YHTCS

OrnepupoBath ¢ BEKTOPAMHU: HAXOJUTh CYMMY U Pa3HOCTb JIByX BEKTOPOB, 3aJaHHBIX
F€OMETPHUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEICHUIO 3aJaHHOTO BEKTOpa Ha
YUCIIO;

Haxonuts 1t BEKTOpPOB, 3a1aHHBIX KOOPAMHATAMU: IJIMHY BEKTOPA, KOOPAHUHATHI
CYMMBI U Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAUHATHI TPOU3BEICHHUS BEKTOPA HA
YUCIO0, IPUMECHSAA ITPU HGO6X0}II/IMOCTI/I HepeMeCTI/ITeJ'II)Hblf/'I, coyeTaTenbHBIN IR
pacnpenenuTeNbHbI 3aKOHBI;

Brrauciiars ckansipHOE NPOU3BEICHUE BEKTOPOB, HAXOJAUTh YOI MEXKIY BEKTOpaMHu,
YCTaHABIIMBATh IIEPIECHAUKYIAPHOCTD MPSIMBIX.

Temartnueckuii naaH no anrebpe B 7 Knacce



Ne HazBanue TeMsl Kon-Bo
4acoB
1 | JIluneiiHoe ypaBHEHHE C OJIHOM ITIEPEMEHHON 154
2 [lenbie BoIpakeHUS 524
3 OyHKIIUA 124
4 | CucTtembl TMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 204
5 | [loBTopenue u cucremaTu3anus yaeOHOTo MaTepuana 34
Hroro 102 4
TemaTtuueckuit nnaH no anrebpe B 8 knacce
Ne Ha3Banue Tembl Kon-Bo
4acoB
1 | PauuonanbHbIE BhIpaKEHUS 44 4
2 | KBagpaTHblie kopHU. JleHCTBUTEIBHBIE YHCIA. 254
3 | KBagparHbie ypaBHEHHS 264
4 | IloBropeHue M cuctemMaTu3anus yaeOHOro MaTepuasia 74
Hroro 102 4
TemaTtuueckuit naaH no anrebpe B 9 Knacce
No Ha3Banue Tembl Kon-Bo
4acoB
1 | HepaBeHncrBa 209
2 KBanpatuunas QyHkuus 384
3 DJIeMEHTHI IPUKJIaJHON MaTeMaTUKHU 204y
4 | YucnoBsle OCIEI0BATENBHOCTH 174
5 | IloBTOpeHue u cucTeMaTu3alus yueOHOro MaTepurana 74
Hroro 102 4

Conepxxanue Kypca anre0Opsl /-9 xiaccos

s Aur e6pa1/1qecxne BBIpAXKCHUA

Bripaxkenue ¢ mnepeMeHHBIMU. 3HAUYCHHE BBIPAKECHHS C TMEpEeMEHHBIMHU. JlomycThMmbIe
3Ha4YeHHUs TepeMeHHbIX. ToxaecTtBo. ToxkaecTBEHHbIE TMpeoOpa3oBaHUs —aNreOpanyecKux
BbIpaK€HHM. Jl0Ka3aTENbCTBO TOKIECTB.

CreneHb C HaTypaJlbHbIM TOKa3areieM U €€ cBoiicTBa. OpHouneHbl. OIHOYIEH
craggaptHoro Buja. CrTemneHb OJHOWICHA. MHOrowieHbl. MHOTOWIEH CTaHJApTHOTO BHJA.
Crenenr MHOToOusieHa. CJOXKEHHE, BBHIYMTAHHE W YMHOXXEHHE MHOTOWICHOB. DOpMYyIbI
COKpaII€HHOTO YMHOXEHHUS: KBaJgpaT CyYMMBI M KBaJpaT pa3HOCTH JBYX BBIPAKCHHM,
MPOU3BE/ICHUE CYMMbI U Pa3HOCTH JIBYX BbIpaXeHUMU. PaznojkeHre MHOTOYIeHa Ha MHOKHUTEIH.
BriHecenne MHOXHTENnss 3a CKOOkM. Meron TpymmupoBKH. Pa3HOCTH KBaJpaToB JBYX
BeIpakeHUil. CymMma W pa3HOCTh KyOOB NByX BhIpakeHuid. KBaapaTHwiii TpéxwieH. Kopenb
KBagpatHoro TpéxuneHa. CBoiicTBa KBaJpaTHOro TpéxwieHa. Pa3nokeHue KBaapaTHOTO
TpEXuiieHa Ha MHOXKHUTEIN

Pannonansubie Beipaxxenus. Llensie Beipaxkenus. [[poOHblie BeipaxkeHus. ParmonanbHas 1po0b.
OcHOBHOE CBOWMCTBO panuoHaabHON npodu. CrokeHue, BbIUUTAHHE, YMHOXCHHE M JICJICHUE
panMoHanbHBIX ApoOeil. Bo3Benenue paunumoHandbHON JpoOUW B CTeneHb. TOXIECTBEHHbIC
npeoOpa3oBaHus pallMOHAIBHBIX BeIpaKeHUH. CTeneHb C LeNIbIM MoKa3aTeeM U e€ CBOHCTBA.




KBagparaple kopHU. ApudMeTHYECKUN KBaJpaTHBIH KOPEHb MW €ro  CBOMCTBA.
ToxiecTBeHHbIE TPE0Opa30BaHUs BRIPAKEHUM, COJIEPKAIIUX KBaIPATHBIE KOPHHU.

¢ YpaBHEHHUS



VpaBHenue ¢ oaHol mnepemeHHoW. KopeHb ypaBHeHHs. PaBHOCWIIBHBIE YpaBHEHMS.
CgolicTBa ypaBHEHMH C OJHOM TMEpEeMEHHOW. YpaBHEHHME KaK MareMaTH4yecKas MOJIEIb
peaIbHOM CUTYAIIUH.

JIuneiinoe ypaBHenue. KBanpatHoe ypaBHeHue. Dopmysna KOpHEH KBaJAPAaTHOIO YPaBHEHUS.
Teopema Buera. Paninonanbnubie ypaBHEeHUs. PellieHre paBHOCUIIBHBIX YpaBHEHUM, CBOISLINXCSA
K JIMHEWHBIM WM KBaJApAaTHbIM YpaBHEHUsAM. PernieHue TEKCTOBBIX 3aJad C IOMOIIbIO
palMOHAIbHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. ['paduk ypaBHEHUsS ¢ ABYMS nepeMeHHbIMU. JIuHeitHoe
YpaBHEHHE C IByMs IEPEMEHHBIMU U €ro rpaduk.

Cucrembl ypaBHEHUI ¢ IByMs MepeMeHHbIMU. ['paduueckuil MeToa peuieHus: CUCTEMbI
ypaBHEHUU C JBYMSI NEPEMEHHBIMH. PerieHue CucTeM ypaBHEHHM METOJOM IOJCTAaHOBKH U
cnoxenusa. Cucrema JIByX ypaBHEHHH C IByMs IEPEMEHHBIMU KaK MOJIEINb PEaIbHOW CUTYaIlNH.

% HepaBencrBa

UwucnoBbie HepaBEeHCTBA U UX CBOMCTBA. CIIOKEHUE M YMHOKEHHE YUCIIOBBIX HEPABEHCTB.
OueHuBanue 3Ha4eHMs BhIpakeHus. HepaBeHCTBO ¢ oHOM niepemMeHHOoM. PaBHOCHITEHBIE
HepaBeHCTBA. UMCIIOBbIE MPOMEXYTKH. JIMHENHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOM
nepeMeHHoi. CucTeMbl HEPABEHCTB C OJIHOM MEPEMEHHOI.

¢ UncloBble MHOXKECTBA

MHoxecTBO u ero 35eMeHThl. CriocoObl 3a/1anns MHOXeCTBa. PaBHbIe MHOKeCTBa. [lycToe
MHOkecTBO. [TogmHoxkecTBO. Onepanuu Haja MHOXKecTBaMu MimrocTpaiiysi COOTHOIIEHUH
MEXy MHOKECTBAMHU € IMOMOIIbIO JUarpaMmM Oiliiepa. MHOKeCTBa HaTypallbHbBIX, 1IEJIbIX,
paloHaIbHBIX YUCell. PaimoHanbHOE YUCIIo Kak Ipo0b BUaa M2 | rie M- Iefioe Yucio, an —

n
HaTypaJlbHOE, U Kak OecKOHeYHas repruoaudeckas necsatuanas apoos. [Ipeacrasnenue 06
HWppalMOHAIILHOM uKciie. MHOXKECTBO AEHMCTBUTENBHBIX uncel. [Ipencrasienue
JNEUCTBUTENLHOTO YHCIIA B BUIE 0ECKOHEUHON HENMEPHOIUYECKON JECATUIHON 1podu
CpaBHeHnue aeiicTBUTENBbHBIX uncell. CBsa3b Mex 1y MHOXecTBamu N. Z. Q/
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s DyHKIMHU
YuciioBbie QyHKIMHU

OyHKIMOHATbHbIE 3aBUCUMOCTH MEXy BenuunHamu. [lonsatue ¢pyHkunn. OyHKIUSA Kak
MaTeMaTH4ecKass MOJelb peanbHoro mpouecca. O0nacTe ompeneneHuss U o0lacTh 3HAUYEHHUH
¢ysakun. Crioco6s! 3amanusa ynkuuu. ['padux ¢ynknuu. Ilocrpoenue rpaduxoB GyHKIUN €
nomoluisio npeodpazoanuii puryp. Hymu ¢pyaxiuu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA (PYHKIIMH.
[IpoMexyTku Bo3pacTaHHs U IPOMEKYTKH YObIBaHUS (DYHKIIHU.

Jluneiinas ¢QyHkousa, oOpaTHas NPOMOPIHOHATBLHOCTh, KBaJIpaTU4HAs  (QYHKIHA,

dynKIus y = /XX , X cBOHCTBA U TPapUKH.

YucjoBbie mocjieA0BaTeJIbHOCTH



[TousATHE YMCIOBOH ITOCIENOBATEILHOCTH. KOHEUHBIE U OECKOHEUHEBIE
nocneaoBarenbHocTH. CrocoObl 3aJaHus MOCIe10BaTeIbHOCTH. ApudMeTHIecKas U
reoMeTpuueckas nporpeccuu. CBONCTBa WICHOB apu(PMETHUECKON U T€OMETPHUIECKOM
nporpeccuii. Dopmysbl 001ero wieHa apupMeTHIecKoi 1 TeOMETPUIECKOM MPOTPECCHIA.
@opMyIIbl CyMMBI N —[IEPBBIX YWICHOB apu(METHYECKON U reOMeTpruiecKoil nporpeccuii. Cymma
0ECKOHEUYHOI reOMETPHUCCKOM Iporpeccuu, y Kotopoii |qq| < 1. Ilpeacrasienne O€CKOHEUHOR
MEePUOINYECKON AeCATUYHON JpoOH B BHIe OOBIKHOBEHHON APOOU.

« DIIeMEeHTBHI IPUKIAJTHON MATEMATUKHU

Maremarnueckoe MoaenupoBanue. IIpouentusie pacuérsl. @opmyiia CI0KHBIX
nporueHToB. [Ipubnnxénnble BeruucaeHus. AOCOIIOTHAS U OTHOCUTENIbHAS
norpemHocTd. OCHOBHBIE MpaBUila KOMOMHATOPUKU. HYacToTa U BEpOSITHOCTh
ciryuaitHoro coobitus. Kitaccuueckoe onpezeneHue BepossTHocTH. HavanbHble cCBe1eHUS
o craructuke. [IpencraBneHue JaHHBIX B BUJIE TaOJIUL, KPYTOBBIX U CTOJIOUATHIX
nuarpamm, rpaukoB. CTaTUCTUYECKUE XapaKTEPUCTUKN COBOKYITHOCTH JAHHBIX:
CpeliHee 3HaueHue, MoJa, pa3Max, MeAMaHa BBIOOPKH.

+* Aurebpa B MCTOPUYECKOM PA3BUTHH.

3apoxaenue anreOpsl, KHUTa 0 BOCCTAHOBIICHUH U MIPOTUBOIIOCTABIICHUN
Myxammena anb-Xopesmu. Mctopust popmupoBaHus MaTeMaTuyeckoro si3bika. Kak
3apoaniack uiaes koopauHar. OTKpeITHE UppaloHanbHOCTH. 13 nuctopun
BO3HUKHOBEHUS (OPMYJI JJIs pelleHus: ypaBHeHui 3-it u 4-it creneneii. Mcropus
pa3BuTHs noHATUS GyHKUMHU. Kak 3aponunacek Teopus BeposTHocTed. Uucna
O®ubonauuu. 3amaya JI.ITuzanckoro (GuboHayum) 0 KpOIHUKaX.

JI.® Maruaunkwuii. I1.J1.Ye6sme. H.M.JIob6aueBckuii. B.S.ByHskoBckuii.
A.H.Konmoropos. ®@.Buer. [1.depma. P.[lexapt. H. Taptanes. [I.Kapnano. H.AGens.
b.ITackans. JI.IIuzanckumii. K.I'aycc.

TemaTnueckuit NAaH No reomeTpum B 7 Knacce

Ne Ha3Banue TeMbl Kon-Bo
4acoB

1 [Ipocreiime reoMmeTpudeckue GUrypsl 1 UX CBOWCTBA 154

2 | TpeyroibHUKH 189

3 [TapannensHbie psiMbie. CyMMa yriioB TPEYroJibHUKA 16 4

4 | OkpyXHOCTb U KpYT. | 'eomMeTprudecKkue NoCTpoOCHHU. 164

5 | [loBropenue u cucremaTH3alys yueOHOro MaTepuasia 3y
Hroro 68 1

TemaTtuueckuii n1aH no reomeTpumn B 8 Knacce



No Haszsanue Tembl Kon-Bo
4acoB
1 | YerblpexyroabHUKH 224
2 | [logobue TpeyroJb-HUKOB 16 4
3 Pemienue npssMoyroibHbIX TPEYTOJbHUKOB. 144
4 | MuoroyrosbHuku. [1n01mans MHOrOyrojibHUKA. 104
5 | [loBropenue u cucremaru3anus yaeOHOro MaTepuaia. 64
Hroro 68 u
TemaTtuuecKkuii nnaH no reomeTpum B 9 Knacce
Ne HazBanue TeMsl Kon-Bo
4acoB
1 | Pewenue TpeyrojbHUKOB. 164
2 | IlpaBuibHBIC MHOTOYTOJIBHUKH. 84
3 | JlekapToBBI KOOPIMHATHI Ha MIIOCKOCTH. 114
4 | BekrTopsl. 1249
5 | I'eoMeTpuyeckue npeoOpa3oBaHuUs. 134
6 | [loBropeHue u cucreMaTu3anus yaeOHOTO MaTepuara. 84
Hroro 68 u

ConepxkaHue Kypca reomeTpuu /-9 Kiraccos

% TIpocrelimme reoMeTpudecKkrue QUrypsl

Touka, npsmas. OTpe3ok, ayd. Yron. Bunasl yrinos. CMeKHbIE M BEpTUKAIbHBIE YIJIBI.
buccekrpuca yrna.

Ilepecekaromuecs 1 napajuieabHble npsMble. [lepneHIuKynspHble IpsMBbIE.
[Tpu3Haku napamieabHOCTH NpsAMbIX. CBOMCTBA MapayuIeIbHBIX HPSIMBIX.
[TepnieHUKyNIsp U HAKIOHHASI K MPSIMOH.

«* MHOIOYroJbHHUKH.

Tpeyronsauku. Buasl TpeyroipbHIKOB. Menuana, OMCCEKTpHUCa, BHICOTA, CPETHSIS
JVHUA TpeyroyibHUKa. [Ipu3Haku paBeHCTBaA TpeyroJbHUKOB. CBONCTBA U MTPU3HAKU
paBHOOEIPEHHBIX TPEYroJbHUKOB. CepeIMHHBIN MepeHAUKYNIIp oTpe3ka. Cymma yriioB
TpeyroJibHUKa. BHEIIHKE yriibl TpeyronbHuKa. HepaBeHCTBO TpeyroybHUKA.
CooTHoIIeHUs! MY CTOPOHAMU U yriaamu TpeyroibHuka. Teopema [Tugaropa.

[Tono6uslie TpeyronpHuku. [Ipu3Haku nogo0us TpeyroibHUKOB. TOUKH
nepecedeHust MeIuaH, OUCCEKTPHC, BBICOT, TPEYTOJIbHUKA, CEPETUHHBIX
NEePIEHIUKYIIIPOB CTOPOH TpeyroibHUKa. CBOMCTBO OMCCEKTPHUCHI TPEYTOJIbHUKA.
Teopema @aneca. MeTpuueckrue COOTHOLIEHHUS B IPSMOYTOJIbHOM TpeyronbHuke. CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC OCTPOT0 yIia IPsIMOYrOJIBHOIO TPEYTrOJIbHUKA U YIJIOB OT
0 1o 180°. ®opMyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO U
TOTO K€ yria. Penienne TpeyronbHUKOB. TeopeMa CHHYCOB M TeOpeMa KOCHHYCOB.




UYeteipéxyronbHuku. [lapamienorpamm. CBOMCTBA U TPU3HAKHU
napauienaorpamma.. [IpsmoyronsHuk, poM0O, KBaJipaT, UX CBOMCTBA U TPU3HAKH.
Tpaneuus. CpenHsisi TMHUSA TpaINeluu U €€ CBOMCTBA.

MHoroyroiasHUKU. Belnykible MHOrOyroiabHUKUA. CyMMa YIJIOB BBITYKJIOTO
MHOTI'OYrojbHUKa. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.

X OKpYXHOCTb B KPVT.

I'eomeTpryecKre TOCTPOCHUS

OKpyXHOCTb U KPYT. DJIIEMEHThI OKPY>KHOCTHU U Kpyra. LleHTpanbHble U BIUCAaHHBIE
yriibl. KacaTenbHast K OKpY»KHOCTH U €€ CBOMCTBA. B3auMHOE pacionoxeHue npsaMon u
OKpY>KHOCTH. OnricaHHasi U BIIMCAHHAs OKPY>KHOCTH TPEYroJibHUKA. BrincaHHbIe U OMCaHHbIE
YEeThIPEXYTOJIbHUKHU, UX CBOWCTBA U NPU3HAKU. BriCaHHbIE U ONMCaHHbIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepearHHbIN EPHEHANUKYIISP OTPE3KA U
ouccektpuca yria kak ['MT.

['eomeTprueckue NocTpoeHus HUPKYJIEM U JuHeNKoi. OCHOBHbBIE 3a7jaul Ha
IIOCTPOECHHE: TIOCTPOEHUE YTJIa, PABHOI'O JAHHOMY, IIOCTPOEHHUE CEPEIUHHOIO IIEPIEHANKYJIIApA
JTAHHOTO OTPE3Ka, IOCTPOECHUE MPSIMOM, TPOXOSALIEH YEPE3 TAaHHYIO TOUKY U
MEPIIeHIUKYIISIPHON TaHHOW TPSMOM, ITOCTPOCHUE OUCCEKTPHUCH TaHHOTO yria. [loctpoenue
TpEeyroJIbHUKA 110 33JJaHHbIM 351eMeHTaM. Merog I'MT B 3aiadax Ha OCTpOECHHUE.

«» H3MepeHne reoMeTPUYECKUX BEJTUYMH

Z[J'II/IHa OTpE3Ka. Paccrosinue MCKAY ABYMS TOYKaMHU. PaccTosnHue oT TOUKHU 110 HpﬂMOﬁ.
Paccrosaue MCXKAY MnapajljiCJbHbIMHA IIPAMBIMU.

ITeprmMeTp MHOTOYTOJIBHUKA.
JlninHa okpyXHOCTH. [[n1Ha Tyru OKpy>KHOCTH.
I'panychas mMepa yria. Bennunna BnucaHHOro yria.

[TonsiTre muiomaau MHOroyrojibHrKa. PaBHoBenukue ¢purypsl. Haxoxaenue miomanm
KBaJparta, MpsIMOYTOJIbHUKA, ITapaJlIeJorpaMmma, TpeYroJbHHKA, TPAIICIHH.

[Tonsitre mmonaau kpyra. [Inomans cexropa. OTHOIIEHHE IO e TOT00HBIX PUTYD.

X JlekapToBBEI KOOPJAMHATHI Ha IJIOCKOCTHU

dopmysa pacCTOSIHUSI MEXAY ABYMs Toukamu. KoopauHaTsl cepeiuHbl OTpe3Ka.
VYpaBHeHue Gurypsl. YpaBHeHHE OKPY>)KHOCTH M IPSAMOM. YTII0BOH KO UITHEHT
IPSIMOIA.

% BekTopbl

[Tonsitue BexkTopa. Monynb (mmuHa) BekTopa. PaBubie BekTopsl. KomnumHeapHbie
BekTOpbl. KoopnuuaTe! Bektopa. CiioxeHre U BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. CkansipHoe nmpousBeieHne BeKTopoB. KocuHyc yria Mexay IByMsi BEKTOpaMH.



X ['eomeTpuyeckue HDCOGD&I&OB&HHH

[Tonsarue o npeobpazoBanuu purypsl. JBrwkenue Gpurypsl.. Bunast apmwkenust Gurypsr:
napaJuleIbHBINA IEPEHOC, OCeBasi CHMMETpPHS, MOBOpoT. PaBHbIe Gpurypsl. 'omorerus. [Tonobue

¢buryp.

¢ DJIEeMEHTBI JIOTUKU

Onpenenenne. AKCMOM U TeopeMbl. Jloka3arenbcTBo. Jl0Ka3aTeabCcTBO OT IPOTUBHOTO.
Teopema, obpatHas nanHoii. HeoOxoaumoe 1 JocTaTOuHOE ycIoBUE. YIOTpedieHue
JIOTUYECKUX CBS30K eCU..., MO..., M020ad U MOIbKO Mo20d.

X ["'eomeTpHsa B ICTOPHYECKOM PA3BUTHH.

N3 wucropum reomerpun, «Hauvana» EBkmupa. Hceropus nsroro mnocrtynara Esknupa.
Tpuronomerpust — Hayka 00 H3MEpPEHUU TPEYroJbHUKOB. [locTpoeHHE MPaBHIIBHBIX
MHOTOYyroJabHUKOB. Kak 3apoauiack uaes KOOpJaAuHaTr.

H.N.JIo6aueBckuii. JI.Dtinep. @anec. [Tudarop.






MpunoxxeHue



TemaTuueckuii miian. Aiareodpa. /7 kiace

Ko
®
- JIN
S S Coaep:xanue y4eOHOro | yec XapakTepuCTHKA OCHOBHBIX BU/IOB /IEATEILHOCTH YUEHUKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
S ya
COB
I'nasa 1
JIuHeiiHOe ypaBHEHHUE 15
¢ O/THOM NepeMeHHOM
BBenenue B anreOpy Pacno3nasams 4icioBbie BBIPAXKEHUS U BRIPAKEHUS C IEPEMEHHBIMH,
2 | Juneitnoe ypasuenne ¢ J'II/IHCIEIHBIG YPaBHEHHA. [IpuBOINTH TPUMEPHI BBIPAKEHUN C IEPEMEHHBIMU,
OJHO# TIEPEMEHHOI JMHEUHBIX ypaBHEHUN. COCTaBISATh BBIPAXKEHUE C [epeMEHHbIMH 110
YCIIOBHIO 33J1a4M. BIMOIHATE TpeoOpa3zoBaHus BbIPAXKEHHI: IPUBOIUTH
3 | Pemenue 3anay c 3 S | nogoGHBIe craraeMble, pacKpbIBaTh cKOOKH. HaxouTs 3HaueHne
IOMOIIBIO YpPaBHCHHUN BBIPAKEHUS C IEPEMEHHBIMU ITPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.
[loBTOpeHNUE 1 | Knaccudunmposats anredpanyeckue BoipakeHrs. OnUChIBaTh 1EIbIe
1 CUCTEeMaTH3alus BBIPAKCHUA.
yueOHOro MaTepuana Dopmynuposams ONPEICIIEHUE IUHEWHOTO YpaBHEHUS. Pelars TnHenHoe
KonTponbHas padota Ne | 1 ypaBHEHHE B 00IIIEM BU/IC. I/IHTepHE)eTI/IPOBaTB ypaBHEHUE KaK
1 MATEMaTH4ECKYI0 MOJIENb PeallbHOH CUTYALHH. OnuceIBaTh CXeMy
pelieHrs TeKCTOBOM 3a/1auu, IPUMEHSTH €€ JJIsl peIIeHUs 3a/1a4
I'naea 2 52
Ilesble BbIpakeHUs
4 | ToxnecTBEHHO paBHbIE 2 | Dopmynuposamu:




Ko

®
o € Ju
S = Coneprxanue y4e0HOT0 | 4ec XapakTepucTHKA OCHOBHBIX BH/IOB 1eSITEJIbHOCTH YUeHHKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
S ya
COB
BeIpaxkeHus. ToxmecTBa onpeodeieHus: TOXKIECTBEHHO PABHBIX BBIPAKEHUM, TOKIECTBA, CTETICHH C
5 | Cremens c 3 | HaTypaJbHBIM II0KA3aTeNIeM, OXHOWICHA, CTAH[APTHOTO BH/d OJHOYICHE,
HATYPATHHBIM koa(dduirieHTa 0JHOUJIEHA, CTETIEHH OJHOYJIEHa, MHOTOYJICHA, CTETICHH
MoKazareseM MHOTOMIICHa,
- CB80lCM6a . CTETICHH C HaTypaJIbHBIM MOKa3aTesieM, 3HaKa CTCIICHH;
6 | CBoiicTBa CTCIICHHU C 3 npaeuna: T0Ka3aTeIbCTBA TOXKICCTB, YMHOKEHHUS OJHOUICHA Ha
HaTypaJlbHbIM MHOT'OYJIEH, YMHOKEHUSI MHOTOYJICHOB.
TI0Ka3aTCJICM Hoxazvieams CBOMCTBA CTEIIEHH C HATYPAILHBIM [TOKa3aTeeM. 3aiChiBaTh
OIHOYJIEHBI 2 | u goka3pIBaTh (HOPMYJIIBI: MPOU3BENCHUSI CYMMBI U pa3HOCTH JIBYX
MHOLOWICHEL BBIPXCHU, PA3HOCTH KBAJIPaTOB JIBYX BBIPAXKCHHM, KBaIpaTa CyMMBI U
KBaJIpaTa pa3HOCTH JIBYX BBIPAXKEHUH, CYMMbI KyOOB M pa3HOCTU KyOOB
Cnoxenue v BBIMUTaHUE | 3 | qBYX BHIPAKEHUI.
MHOTOYWICHOB Buviuucnsaime 3Ha4eHNE BBIPAXKEHNN € IEpEMEHHBIMU. | [puMeHsTh cBOMCTBA
Kontporsras paboraNe | 1 | CTETICHH 1A npeoOpa3oBaHus BEIpaKCHUH. BBIMOTHATE yMHOKEHNE
2 OJTHOYJICHOB M BO3BEJICHUE OTHOYJICHA B CTETICHB. [I[pUBOIUTE OTHOUJICH K
CTaHJAapTHOMY BHUIY. 3alMCHIBATh MHOTOYJICH B CTAaHJIAPTHOM BHJIC,
10 | Ymuoxenne onHownena | 4 | gpoenengry, cremens MEOTOUTEHA. [IpeobpasoBIBATE MPOM3BEICHHE
Ha MHOTOHIICH OIHOYJICHA ¥ MHOTOYIEHA; CyMMBI, PA3HOCTH, IPOU3BEACHHUS [BYX
11 | YMHOXEeHUE 4 | MHOTOWIEHOB B MHOTOWIEH. BBIMOJHATE Pa3ioKeHNEe MHOTOYJICHA HA
MHOTOYJIEHA Ha MHOKHUTENINA CITIOCOOOM BBIHECEHUS OOIIETO MHOXKHUTEIIS 32 CKOOKH,
MHOTO4JICH CIIOCOOOM TPYIIIUPOBKH, 110 (POpMyTIaM COKPAIIEHHOTO YMHOKEHUS U C




Ko

]
o S JIn
]
S S Conep:xanue y4eOHOro | yec XapakTepuCTHUKA OCHOBHBIX BUI0B /I€ATEJIbHOCTH YYeHUKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
S ya
COB
12 | Pa3noxenue 3 | mpuMeHeHneM HEeCKOJIbKHUX croco0oB. Vcnonb30BaTh yka3aHHbIE
MHOT'OYJIEHOB Ha nmpeoOpa3oBaHus B MPOIIECCE PEIICHUS ypaBHEHUH, T0KA3aTeIbCTBA
MHOXHUTEIH. YTBEPKIACHUN, PEIIEHUS TEKCTOBBIX 3a7a4
Brinecenue ob1iero
MHOKHTEJIS 32 CKOOKHU
13 | Paznoxenue 3
MHOT'OYJIEHOB Ha
MHOXHUTENN. MeTox
TPYIIIUPOBKU
KontponsHas pabota Ne 1
3
14 | IlpousBeneHue 3
Pa3HOCTU U CYMMBI JIBYX
BBIPAKECHUN
15 | Pa3HOCTBH KBaJIpaToB 2
JBYX BBIpa)KECHUU
16 | KBagpart cymmbl 4

Y KBQJIpAT pa3HOCTH
JIBYX BBIPAKCHUMU




Ko

]
- JIH
S = Coneprxanue y4e0HOT0 | 4ec XapakTepuCTHUKA OCHOBHBIX BUI0B /I€ATEJIbHOCTH YYeHUKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
S ya
COB
17 | IlpeoOpa3oBaHue 3
MHOTOYJICHA B KBaJIpaT
CYMMBI UJTU Pa3HOCTH
IBYX BBIPKECHUHN
KonTtponwsnas paboraNe | 1
4
18 | CymMa u pa3HOCTh 2
KyOOB JIByX BBIpaKCHHI
19 | IlpumeHenue 4
Pa3ITUYHBIX CIOCOOOB
pa3IoKEHUS
MHOTOYJICHA Ha
MHOXHUTEITH
IToBTOpEHNUE 2
Y CUCTEMAaTH3AIS
y4eOHOTO MaTepuaia
KontponbHas padotaNe | 1
3)
I'nasa 3 12




Ko

®
- JIN
S S Conepxxkanue yue0HOTo | 4yec XapakTepuCTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH YUCHUKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
S ya
COB
DOYyHKIUU
20 | Cs3u mexnay 2 | IIpueooums mpuMeEpHI 3aBUCUMOCTEN MEXly BenTuunHamMu. Paznuyarh
BenmunHaMu. OyHKIUA Cpenu 3aBUCUMOCTEN (PYHKIIMOHAIBHBIE 3aBUCUMOCTH.
21 | Cioco6s: 3ananus o | Onucvisams noHAmMuA: 3aBUCUMOI 1 HE3aBUCUMOM IICPEMEHHBIX, QYHKINH,
byHKIHH aprymeHTa (yHKUUU; criocoObl 3aganust GyHKuuu. GopMynrupoBaTh
oTpeJiesieHHs: 00JIaCTH ONpeesieHus PYHKITUHU, 00IacTH 3HAYCHH
22 | I'padmx QyHKIm 2 | pyHkumy, rpaduka QyHKIEH, JIMHEHHON (yHKLMH, IPIMON
23 | JIuneinas GpyHkums, € MPONOPLUMOHATIBHOCTH.
rpaduKy cBOiicTBa Buvruucnamo 3HaueHre PYHKITUU TI0 33/ITaHHOMY 3HAYEHUIO apTyMEHTA.
TloBTODEHIC 1 CocraBnsate Tabnuiel 3HaueHud GyHKIUU. CTpOoUTh rpaduk PyHKIUH,
0 CHCTE MATHA 3amanHoM TabnuyHo. [1o rpaduky QyHKIMHU, SBISIOMIEHCS MOJEITBIO
s
peanIbHOro Mpouecca, ONpeaesiTh XapaKTEPUCTUKH 3TOTO MPOoIecca.
y1ebnoro marepuana Crpouts rpaduk JMHEHHON PYHKIIMU U IPSIMOM IPONOPIUOHAIBHOCTH.
KontposbHas pabora Ne 1 | OnwmceBaTh CBOMCTBA ATHX byHKIMi
6
I'nasa 4
CucreMbl JIMHEHHBIX 20
YPaBHEHUH C ABYMSI
nepeMeHHbIMHU
24 | YpaBHEHUs C ABYMS 3




Ko

=
- JIN
S = Conep:xanue y4eOHOro | yec XapakTepuCTHUKA OCHOBHBIX BUI0B /I€ATEJIbHOCTH YYeHUKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
S ya
COB
epeMEHHBIMU Ilpusooums npumepsvi: ypaBHEHUS C IBYMsI IEPEMEHHBIMU; JTMHEIHOTO
25 | Jluneiinoe ypasHeHwe 3 | YDPaBHCHHS C IBYMsl [ICPEMCHHbIMH; CHCTEMBI IBYX JIHHCHHBIX YPaBHCHHIT
JBYMS! TCPEMEHHBIMH T C IBYM# [IEPEMEHHBIMI; PEANIHBIX IPOLIECCOB, UL KOTOPBIX YpaBHEHUE €
ero rpadux JBYMsI TIEPEMEHHBIMU WJIM CUCTEMA YPAaBHEHHM C ABYMS IEPEMEHHBIMU
- ABJIIFOTCS. MATEMAaTUYECKUMH MOJIEISIMHU.
26 | Cucrembl ypaBHEHUH ¢ 3 | OnpenensTs, SBILETCS U Napa 9Hce PELICHIEM JaHHOTO YPABHEHMS ¢
ABYMSA MIEPEMCHHBIMH. JIBYMs [IEPEMEHHBIMU.
I'paduueckuii meron Dopmyuposamp:
PCIICHI CUCTCMBI IBYX onpeoeienus: PENIEHUs] YPABHEHUS C IBYMS IIEPEMEHHBIMHU; YTO 3HAYUT
JIMHCUHBIX YPaBHCHUU C PEIINTh YpaBHEHUE C IBYMsI IEPEMEHHBIMU; TpaduKa ypaBHEHUS C IBYMS
ABYMSI IICPEMCHHBIMHU MIEPEMCHHBIMHU; THHEHHOTO YPaBHCHHMS C IBYMSI IEPEMEHHBIMU; PEIICHUS
27 | Pemenue cucrem 2 | cUCTeMbl YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU;
JIMHEHUHBIX ypaBHeHI/Iﬁ ceoticmea ypaBHeHI/Iﬁ C ABYMsI IICPEMCHHBIMH.
METOJIOM IOJCTAHOBKH Onucvieamys:. CBOUCTBA rpaduka TUHEHHOTO YPaBHEHUS B 3aBUCUMOCTH OT
28 | Pewmenue cucrem 3 3HAYEHUN VKoaq)q)I/IuHeHTOB, rpaduyuecKuii METOJI PEIIeHUs] CUCTEMBI ABYX
. . ypaBHEHUH C IBYMS IEPEMEHHBIMH, METO/T TIOJICTAHOBKH M METO]T
JMHEWHBIX ypaBHEHUH N o
CJIOKCHHMSI JIJIsl PEIICHUS CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH C IByMS
METOJIOM CJIOKEHHUS HepEMCHHBIMH.
29 | Pemrenue 3amay ¢ 4 Cmpoumb Tpaduk JIMHEWHOTO YpaBHEHUS C ABYMsI IEpEMEHHbIMU. Pemarth

MIOMOIIBbIO CUCTEM
JINHEWHBIX YPABHEHUIN

CUCTEMBI JBYX JINHENHBIX YPABHEHUH C ABYMS [IEPEMEHHBIMU.




Ko
]
o S JIn
]
S S Conepxxkanue yue0HOTo | 4yec XapakTepuCTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH YUCHUKA
é s Marepuaja TBO (Ha ypoBHE Y4eOHBIX AeiiCTBHH)
]
=S ya
COB
IToBTOpEHUE 1 | Pewuams TEKCTOBBIE 33]]a4M, B KOTOPBIX CUCTEMA JIBYX JIMHEHHBIX
U CUCTEMAaTHU3alIHs YPaBHEHHI C IBYMS IEPEMEHHBIMHU SIBIISIETCSI MATEMATHYECKON MOJEIBIO
y4eOHOro MaTepuaia peanIbHOrO MPOIECCa, U UHTEPIIPETUPOBATH PE3YJIBTAT PEIICHHS CUCTEMBI
KonTponbsnas pabora No 1
7
IHoBTOpEeHME U
CHCTEeMATH3ALNSA Y1eOHOT0 3
Marepuasa
VYnpaxHeHus AJ1si TOBTOPEHUS
Kypca 7 knacca
HToroast KOHTpOJIbHAs paboTa 1
WUToro: 102




TemaTuueckuii miad. Ajareopa. 8 kiacc

]
= '2‘ Koun
S 2 Coaep:xanune y4eoHOI0 HeCTEO XapakTepucTHKA OCHOBHBIX BH/IOB /I€SITEJIbLHOCTH YUeHUKA
g = MarepuaJia HA YPOBHE Y4eOHBbIX JeiCcTBHI
= = p 4acoB (na yp y A )
=
I
I'nasa 1 44
PannonajibHbIe BbIPAsKEHUsI
1 | PanmonansHbie ApoOu Pacnosnasams 1ieible palliOHANIbHBIEC BEIPAXXEHUS, IPOOHBIC paIllMOHATBHBIC
2 | OcroBHOE cBOICTRO BBIPKCHHUSI, TPUBOJIUTH MPUMEPHI TAKMX BBIPAKCHHM.
palroHaILHOM IpooU DPopmynuposars. .
onpeodenenusi: pallMOHAIBLHOTO BBIPAKEHHUS, TOMYCTUMBIX 3HAUCHUI
3 | Cnoxkenue u BHIMUTAHHE 3 MePEMEHHOM, TOMKIECTBEHHO PABHBIX BBIPAXKEHHIA, TOXKICCTBA,
paLMOHANBHBIX JpObeii ¢ PaBHOCUJIBHBIX YPaBHEHUM, pAITMOHAIBHOTO YPABHEHUS, CTEIIEHU C HYJIEBBIM
OANHAKOBBIMH MoKa3aTeJieM, CTCIICHHU C TICJIBIM OTPHIIATEIBbHBIM MTOKA3aTEIIeM,
3HaMCHATC/AIMH CTaHJAPTHOTO BUA YHCIIa, 00PATHOW MPOTIOPIIMOHATLHOCTH;
4 CHoKeHH’e 1 BBIUMTAHUE 6 C80UCcMeEa: OCHOBHOE CBOMCTBO PallMOHATIBLHOM ﬂ|£>06n, CBOMCTBA CTEIICHU C
paLMOHANBHBIX IpOOeH 1IeJIbIM TTOKa3aTesleM, ypaBHEHUH, QyHKIUH y = ;
C pa3HBIMH n
3HAMEHATE ISIMH npasua: CIOXEHUS, BRIYUTAHUS, YMHOXKCHHUS, JICTICHUS POOEH, BO3BEACHUS
JpoOU B CTEMEHB; YCIOBUE PAaBEHCTBA APOOH HYIIIO.
KonTponbhas padora Ne 1 .
1 P p Jloka3vieamb CBOMCTBA CTEIICHU C 1I€JIBIM ITOKa3aTeJIeM.
Onucwigamsb TpadhUUeCKii METO PEIICHHS YPaBHEHUH C OTHOU
5 YMHOKEHUE U JIEJICHUE 4 IEPEMEHHOM.

paIMOHAIBHBIX APOOCH.
Bo3Benenue

IIpumersimb OCHOBHOE CBOMCTBO PALIMOHATIBHOMN IPOOHU JIJIsl COKPAIICHUS
u ipeoOpazoBanus apooeit. [IpuBoauTs Apodu K HOBoMY (00IIeMY)




=
S 5} Koun
S 2 Copep:xanue yueOHOT0 €eCTEO XapakTepucTHKA OCHOBHBIX BUI0B /IeATEJIbHOCTH YUeHHUKA
é S MarTepuaja 4ACOB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
=
I
parroHaNbHOM ApoOu B 3HaMeHateno. HaxomuTe cyMMy, pa3HOCTb, TPOM3BEICHNE U YaCTHOE
CTENEHb Aapobeii. BEIMOMHATE TOKIECTBEHHBIE TPEOOPa30BaHUS PAlMOHATBHBIX
6 | ToxxnecTBeHHbIE 7 BBIPAACHIH. .
MpeobpasoBanms Pewams ypaBHEeHUs ¢ IEpeMEHHON B 3HaMeHaTeJe APOOH.
PAITHOHATHHBIX Ipumernsims CBOMCTBA CTETICHHU C IIEJIBIM ITOKa3aTEeIeM sl peoOpa30BaHUs
BBIDAKCHHIL BBIPKECHU.
3anucvieampb yncna B CTAHJAPTHOM BHUJIE.
Kon bHas Ta No 1 k
> OHTpONbHas paboTa N Buvinonuames noctpoenue u yteHue rpaduka GyHKIUM y = -
n
7 | PaBHOCUIIbHBIE 3
ypaBHEHHUSI.
ParmmonanbHbIe
ypaBHEHUS
8 | Crenens ¢ 1iesbIM 4
OTPHUIATEIEHBIM
ToKa3aTeyeM
9 | CBoiicTBa cTeNIEHU )
C LIeJIBIM MTOKa3aTesIeM
k ..
10 | Oyskmst y="neé 4

X
rpaduk




=
=g Koun
S = Conepxanne y4e0HOI0 HeCTEO XapakTepucTHKa OCHOBHBIX BU/IOB AeATeILHOCTH yHeHHKA
é % MarTepuaja 4ACOB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I
KontponbHas pabota Ne 1
3
I'naea 2
KBagpatHbie kopHH. 25
JledcTBUTEIbHBIE YU CJIA
11 | Oyskuusay = x> u eé 3 Onucviéams: IOHATHE MHOKECTBA, 2JIEMEHTAa MHOYKECTBA, CIIOCOOBI 3aJaHUs
rpaduk MHOECTB; MHOKECTBO HATyPaJIbHBIX YUCEJ, MHOKECTBO LEJIbIX YHCET,
12 | Ksaapatasie kopru. 3 MHOECTBO PallMOHAJIbHBIX YHCEJ, MHOKECTBO JICMCTBUTEIIbHBIX YUCENT U
N — CBSI3U MEXKJ1y ’TUMHU YHCIIOBBIMUA MHOKECTBAMU; CBSI3b MEXKIY
KBa/PATHBIH KOPEHb OECKOHEUHBIMU JIECSITUIHBIMU APOOSMU U PAlIMOHAIBHBIMH,
UppaIlMOHATBHBIMU YUCIIaAMHU.
13 | MuoxectBo u ero 2 Pacnosnasams palioHaabHBIE M MPPALMOHAIBHEIE Ynciia. [IpUBOIUTE
SJICMCHTBI HPUMEPBI PAIlMOHATIBHBIX YHCE U UPPALMOHATIBHBIX YHCEII.
14 | TToaMHOXECTBO. 2 3anuceieams ¢ TOMOIIBIO (POPMYIT CBOMCTBA ACHCTBUM C JCHCTBUTEIHLHBIMHU
Oneparuu Haj YUCIIaMHU.
MHO>XE€CTBaMH Dopmyauposams.
15 | UncioBhic MHOKECTBA onpeoenerus. KBaIpaTHOTO KOPHS U3 YUCia, apu(pMETHIECKOTO KBaIPaTHOTO
KOPHS U3 YKCJIa, PABHBIX MHOXECTB, IOJIMHOKECTBA, IEPECCUCHUS
16 | CsoiicTBa 4 MHOKECTB, 00BbEINHEHUS MHOKECTB;
apH(pMETHICCKOTO ceoticmea. GyHKINA Y = X®, apu)METHIECKOTO KBAAPATHOrO KOPHS,

KBaJIpaTHOT'O KOPHSI




®
S 5} Koun
s & Conepxanne y4eOHOr0 4eCTBO XapakTepUCTHKA OCHOBHBIX BUJAOB [1eATEJIbHOCTH YYEHUKA
g = MaTepuaJja HA YPOBHeE y4eOHBbIX JIeiCTBUIH
T 2 P 4ACOB (na yposne y )
=
I
17 | ToxnaecTBeHHbIE S GyHKINHT Y= /X .
npeodpasoBaHus Jlokazvieame cBOWCTBA apU(PMETUIECKOTO KBAIPATHOTO KOPHSI.
. o2
BBIPAKCHHUH, Cmpoumb rpaduky QyHKIUH Y = X1 y= /X .
R [IpuMeHATh NOHSTHE ApUPMETHIECKOTO KBAIPATHOTO KOPHS JIJIs
KBa/IpaTHbIC KOpHH BBIYMCIICHUS 3HAYCHUIN BBIPAKCHUMU.
Ynpowams Beipaxkenus. Pemars ypaBHeHuss. CpaBHUBATh 3HAYCHUS
18 | dyukiys y=/Xu eé 3 BbIpakKeHUM. BBIMOMHATH MpeoOpa3oBaHue BhIpAXXEHUN ¢ TPUMEHEHUEM
rpaduk BBIHECEHHUS] MHOXUTEIIS U3-T10]1 3HAKa KOPHsI, BHECEHUE MHOKUTES IO 3HAK
” Sora N 1 KOpHS. BBIMOTHATE 0CBOOOXKACHUE OT UPPALIMOHATBLHOCTH B 3HAMEHATEJIE
o [V
A OHTpOJIEHAA paboTa NS Ipo0u, aHAJIU3 COOTHOIIIEHUN MEXKIY YMCIOBHIMA MHOKECTBAMU U UX
3JIEMEHTaMU
I'naga 3 26
KBaaparubie ypaBHeHHS
19 | KBagparHbie ypaBHEHUS. 3 Pacnoznasams v npuBOAUTH TPUMEPHI KBAIPATHBIX YPABHEHUN PA3JIMYHBIX
Pemenue HenmomHbIx BUJIOB (ITOJTHBIX, HEMTOIHBIX, TPUBEIEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
KBaJIpAaTHBIX YPaBHEHUI Onucwieams B 00I1IEM BUJIE PEIIICHUE HETIOHBIX KBAJPATHBIX YPaBHEHUH.
20 | ®opmyna KopHEH 4 Dop. ﬂgy AUPOEATND. .
. ypaBHEHUS TIEPBOM CTEIIEHU, KB THOT BHCHMUS;
KBAJIPATHOTO YPABHEHHS onpeoenenus: ypaBHe €pPBOM CTENIEHU, KBaIPaTHOTO YPAaBHEHUS;
KBaJIPATHOTO TPEXWICHA, JMCKPUMHUHAHTA KBAJIPATHOTO YPABHEHUS
21 | Teopema Buera 3

KoHntposbHas padota Ne

Y KBaJPaTHOTO TPEXUJICHA, KOPHS KBaIpaTHOTO TpEXUieHa; OUKBaAPATHOTO
YPaBHEHUS,
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S 5} Koun

s & Conepxanne y4eOHOr0 HeCTEO XapakTepuCTHKA OCHOBHBIX BH/IOB /I€ATEJILHOCTH YUEHUKA

S = MarepHaJja HAa YPOBHE YU4E€OHBIX JeHCTBUM
=== P 4acoB (Ha yp y )

=
I
3) ceolicmea KBaAPaTHOTO TPEXWICHA;
22 | Keanparusii tpéxunen meopemy Bueta u oOpaTHy10 el TeopeMy. §
3anucvieame 1 10Ka3bIBaTh (HOPMYITy KOpHEN KBAJAPATHOTO YPaBHEHHUS.

23 | Peutenue ypasHenuH, HccnenoBaTh KOMHMUYECTBO KOPHEH KBaJPATHOTO YPABHEHUS B 3aBUCUIMOCTH

KOTOPBIC CBOAATCA K OT 3HaKa €ro JUCKPUMHUHAHTA.

KBaJpaTHbIM Jloxazvieame meopemol: Bueta (mpsiMmyto u 00paTHYI0), O pa3IOKEHUH

YPaBHCHHAM KBaJpaTHOTO TPEXUJIEHA HA MHOKUTEIM, O CBOMCTBE KBAAPATHOTO TPEXUIEHA

24 PaHI/IOHaHBHBIe 6 C OTPULATCIIbHBIM JUCKPUMHUHAHTOM.

ypaBHEHHS KakK Onucvieams Ha IpUMEPaX METO]] 3aMEHbI IEPEMEHHOW JJISl pELICHUS

MAaTEMATUYECKHUE MOJICIIU YPaBHEHHH.

pEaNbHBIX CUTYaLUi Haxooumw xopHU KBaIpaTHBIX YPaBHEHUH pa3IMIHBIX BUIOB. [I[puMeHSATH
Teopemy Buera u o6patHyto eif TeopeMy. BBITOTHATE pa3iokeHue

KonTtponbnas pabora Ne 1 peMY 7 obpariy peMy P .

5 KBaJpaTHOTO TPEXUJIEHAa Ha MHOKUTENH. HaXoauTh KOpHHU ypaBHEHUH,
KOTOPBIE CBOJSITCS K KBaJipaTHbIM. COCTaBJISATh KBaJIpaTHbIEC YpaBHEHUS U
ypaBHEHMSI, CBOASIIUECS K KBaJAPATHBIM, SIBIISIOIIUECS MaTeMaTHYECKUMU
MOJIEJISIMU PEATTbHBIX CUTYaIUi

IToBTOpEHME
U CHCTEeMATHU3AIUA 7
yueOHOro MmarepuaJjia
VYnpaxxHeHus AJisi TOBTOPEHUS 6

Kypca 8 kiacca
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S 'g‘ Koun
s & Conepxanne y4eOHOr0 4eCTBO XapakTepuCTHKA OCHOBHBIX BH/IOB /I€ATEJILHOCTH YUEHUKA
S = MarTepuaja HA YPOBHE VUEOHBIX JeHCTBUIA
= S p 4acoB (ua yp y a )
=
|

Kontponbshas padota Ne 7 1

NToro: 102




IIpumepHoe TemaTHYeCKOE INIAHNPOBaHKe. AJjredpa. 9 kiace

=
= < Koun

2| Coaep:xxanue y4eOHOro XapakTepuCTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH YUEHUKA
E 3 MaTepHuaJja HECTEO (Ha ypoBHe Y4eOHBIX JAeilicTBHM)
= = P 4acoB yp y a

=

I
I'nasa 1 20
HepaBencrBa

1 | YucnoBbie HEpaBEHCTBA Pacnosnasams v IpUBOINUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C

5 | OcHOBHBIE CBOTCTRA NepeMEHHBIMU, IMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM, TBOMHBIX
YHCIIOBBIX HEPABEHCTB HCPaBCHCTE.

Dopmyauposams.

3 | Cnoxenue 1 yMHOKCHHE 3 onpeoeienus: CpaBHEHUS IBYX YKMCEJI, PEIIEHUS HEPaBEHCTBA C OJHOMN
THCIOBBIX HCPABCHCTSB. IIEPEMEHHON, PABHOCUJIbHBIX HEPABEHCTB, PEILIEHUS CUCTEMBI HEPABEHCTB C
OnennBanye 3HAYCHUS OJIHO¥ MEePEMEHHOM, 00JIACTH OTPEICIICHUSI BHIPAKCHHUS;

BRIDAKCHNS €80lcmaa YMCIIOBBIX HEPABCHCTB, CJIOKCHHUS U YMHOYKEHHSI YUCITOBBIX

4 HepasenctBa ¢ ogHO#M 1 HCPaBCHCTB

TepeMeHHOi /Jloka3zbieams: CBOMCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
YMHOKEHHH YHCIIOBBIX HEPABEHCTB.
5 | PelieHre HEpaBEHCTB C 3) .
OTHOH TIEPEMEHHOI Pewams nuneiiHble HEpaBEHCTBA. 3aNUCHIBAThH PEIICHUS HEPABEHCTB U UX
P ' CUCTEM B BHJIE YHCIIOBBIX MPOMEKYTKOB, 00BEAMHEHUS, TIEPECCUCHHUS
Uucnosble IPOMEKYTKH .
YHUCJIOBBIX MPOMEXKYTKOB. Pemnrath cuctemy HEpaBEHCTB C OJTHOM

6 | CucTeMbl TMHENHBIX S nepemeHHO#. OlieHUBATh 3HAYeHUE BhIpakeHus. M300pakaTh Ha
HEPaBCHCTB C OJTHOM KOOPJAWHATHOM NPSIMOU 3aIaHHBIE HEPABEHCTBAMHU YMCJIOBBIE IIPOMEKYTKHU
IIEPEMEHHOU
KonTtpoarnas pabota Ne 1




=
2 g Koun
S 2 Copnepxxanue y4e0HOIo €eCTBO XapakTepuCcTHKA OCHOBHBIX BU/I0B AeATE/ILHOCTH Y eHHKa
é % MarTepuaja 4ACOB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I
1
I'nasa 2 38
KBagparuunast pyHKuus
7 | [loBTOpenue u 3 Onucwvieams IOHITHE (PYHKIINH KaK IPABIJIA, YCTAHABINBAIOIIETO CBS3b
pacumpeHre CBeICHUM O MEX/Ty SJIEMEHTaMU JABYX MHOXECTB.
GyHKITIH Dopmynuposamo:
CroiicTBa (yHKITHH onpeoenenus: Hyls QyHKIINH; TPOMEXYTKOB 3HAKOTIOCTOSTHCTBA (PYHKIINH;
(byHKuMH, Bo3pacraroiei (yObIBarolel) Ha MHOXKECTBE; KBaIpaTUYHON
Kak noctpouTts rpadux (GyHKUIMN; KBaJPATHOTO HEPABEHCTBA,
bynxumm y = kf(x), econ c60licmea KBaapaTHIHON (QYHKIUH;
M3BECTCH rpatuk npasuia oCTPOCHUs TpaduKoB PYHKIIHIA C TOMOIIBIO IpeoOpa3oBaHU
bynKumn Buza f(x) — f(X)+a;
y =f(x) f(x) — f(x + a); f(x) — kf(x).
10 | Kak mocrpouts rpaduxu 4 Cmpoums rpaduku QyHKIUH ¢ MOMOIIbIo peodpa3oBanuii Buaa f(X) — f(X)
dynkuumii y = f(x) + b +a;
ny = f(x + a), ecim f(x) — f(x + a); f(x) — kf(x).
M3BeCTeH rpaduk Cmpoumb Tpaduk kBagparuanoit Gpyukiuu. [lo rpaduky kBagpaTnaHON
byukiun y = f(X) (GyHKUIHUU ONUCHIBAThH €€ CBOWCTBA.
Onucwvieams CXeMaTUIHOE PACTIONOKEHUE MapaboIIbl OTHOCUTEIHLHO OCH
11 | KBagpatuunas ¢pyHKuus, 6

e€ rpaduk 1 CBOMCTBa

abcIuce B 3aBUCUMOCTH OT 3HaKa cTapiiero koddduimenrta u
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S 5} Koun

s & Conepxkanue yue0HOT0 €eCTEO XapakTepuCcTUKA OCHOBHBIX BU/IOB /IEATEJILHOCTH YUEeHUKA

S = MarepHaja HAa YPOBHE YYE€OHBIX AeHCTBUH

=== P yacoB (na yp y )
=
I
KonTpoabsHas padota Ne 1 JACKPUMHUHAHTA COOTBETCTBYIOLIETO KBAAPATHOIO TPEXUJICHA.
2 Pewamu xBagpaTHbIC HEPABEHCTBA, UCIIOJIb3YS CXEMY PACTIOJIOKEHUS

12 | Permerme kpanpatbix 6 napaboJibl OTHOCUTENBHO OCH abCIIHCC.

HEPABCHCTB Onucwvieams rpadudecKuil METO PEIICHUSI CUCTEMBI JIBYX YPAaBHEHHM C
JIBYMsI IEPEMEHHBIMU, METOJI TOACTAHOBKHU U METO/I CIIOKEHHUS JIJISl PEIICHUS

13 | Cucrembl ypaBHEHHi C 6 CHCTEMBI JIBYX YPaBHEHHI C ABYMS TIEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE
ABYM: IICPEMCHHBIMU ABJISIETCSA JIMHEUHBIM.

14 | Pemienue 3amau 5 Pewamo TexcToBbBIE 33141, B KOTOPBIX CUCTEMA JIBYX YPaBHEHUM C IBYMs
C TIOMOIIBIO CHCTEM MEPEMEHHBIMU SIBJISIETCS MATEMAaTUUYECKON MOJIETIbIO PeajJbHOro mpoliecca,
ypaBHEHHil BTOPOH Y UHTEPIIPETUPOBATH PE3YyJIbTAT PEIICHUS] CUCTEMBI
CTETCHU
KontponsHas pabota Ne 1
3

I'naea 3
DJIeMEeHThI NPUKJIATHOMT 20
MaTeMaTHUKH
15 | Marematuueckoe 3 Ilpusooums npumepol:

MOJIeJIMPOBaHUE

16 | IlpouenTHbIC pacUEThI

17

[TpubamxEnubIe

MAaTEMATUYECKUX MOJEJEN PEAIbHBIX CUTYallii; TPUKIIAJIHBIX 3a/1a4;
MPUOIMKEHHBIX BEJTMYHUH; UCTIOJIb30BAaHUSI KOMOMHATOPHBIX MPABUIT CyMMBI
Y TIPOM3BECHUS; CITyYalHBIX COOBITUH, BKITIOUAS TOCTOBEPHBIEC U




<
S 'g Koau
S s Conep:xkaHue y4eOHOro HeCTBO XapakTepuCTHKA OCHOBHBIX BH/IOB JIeSITEJIbHOCTH YYEHHKA
S < MaTepuaja HA YPOBHE YUeOHBIX el CcTBHIl
=== P JacoB (Ha yp y 8 )
=
I
BBIYUCIICHUS HEBO3MOJKHBIE COOBITHSI; OIBITOB C PABHOBEPOSTHBLIMU MCXOIaMHU;
18 | OcHOBHBIC MpaBHIa 3 IpEICTABIICHHs CTATUCTUYECKUX JaHHBIX B BUJIE TaOIIHII, IHArPaMM,
KOMGMHATOPHKH rpa(uKOB; UCIIOJIL30BAHUS BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIMX SBJICHHIA.
Dopmynuposamo:
19 | HacroTa n BEpOATHOCTD 2 onpedenenus: a0COTFOTHON MOTPEITHOCTH, OTHOCHTEIBHOM MOTPEIIHOCTH,
CIly4aiHOro COOBITUS JIOCTOBEPHOI'O COOBITHS, HEBO3MOKHOTO COOBITHS; KJIACCHUECKOEC
20 | Knmaccuueckoe 3 OIIPCACICHUC BEPOSTHOCTH,
OTIpe/IeIICHNIE npasuia.; KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE IPABHUIIO
BEPOATHOCTHU HPOU3BEACHUA.
Onucwléams dTambl pelICHUS IPUKIIAIHON 3a1a4U.
21 | HayannHble cBEIEHUS 3 P P A .
o CTATHCTHKE [TosICHATH U 3aKCHIBATE (POPMYITY CIIOKHBIX ITPOLEHTOB. [IpOBOIUTE
IPOIIEHTHBIE PACYETHI C UCIIOJIb30BAHHEM CIIOKHBIX MPOILIEHTOB.
KontpoinbHas pabora Ne 1 Haxo0ums TOYHOCTH IPUOIMKEHHS 10 TAOIMIE MPUOIMKEHHBIX 3HAYEHUI
4 BEIMYHHBL. VICII0I630BaTh pasinyHbie POPMBI 3aMCH IPUOIHKEHHOTO

3Ha4YeHUs BeIUUMHbBI. OIeHUBATh TPUOIMKEHHOE 3HAUCHHUE BEITUYUHBI.
1lpo600ums ONBITHI CO CAyYaHBIMU UCXOaMU. [10SICHATE U 3aMUCHIBATH
dhopMyIly HaX0XKJICHUS YACTOTHI CIy4aitHOTO COOBITHS. ONUCHIBATH
CTaTUCTHUYECKYIO OIIEHKY BEPOSTHOCTH CIIy4daitHOro coObitusi. Haxoauthb
BEPOSITHOCTH CITyYaiHOTO COOBITHUS B OTMIBITaX C PABHOBEPOSTHBIMHU
HCXO/IaMHU.

Onucvleamp 3TAIbBl CTATUCTHYECKOTO HccienoBanus. OhopmitsTh
uH(popMaIuIo B BUJE TadiuIl U Auarpamm. M3enekars nHpopmanuio us3




<
S 'g Koun
S 2 Conep:xanue y4eoHOro €eCTBO XapakTepucTHKA OCHOBHBIX BH/IOB J1€ATEJILHOCTH YUeHHKA
S = MaTepHaJja HA YPOBHE YUEOHBIX AeHCTBHH
=== p JacoB (na yp y A )
=
I
Ta0JIMI U TrarpaMM. HaxoauTh U IPUBOUTH MPUMEPHI UCITOIH30BaAHUS
CTAaTUCTHYECKUX XapaKTEPUCTHK COBOKYITHOCTH JIAHHBIX: CPEHEE 3HAUCHHUE,
MOJa, pa3Max, MeIMaHa BHIOOPKHU
T'naea 4
YuciioBule 17
MOCJIeI0BATEeIbLHOCTH
22 | Yucnoselie 2 Ilpueooums npumepol: NOCIAEAOBATEILHOCTEHN; YUCTIOBBIX
ITOCJICIOBATEILHOCTH MOCJICTIOBATEILHOCTEH, B YACTHOCTH apU(METHIECKON U TEOMETPUICCKOM
23 | Apudmernueckas 4 MPOTPECCHI; UCTIONB30BaHMS TIOCIICIOBATEIIBHOCTEH B peaTbHON KU3HH,
4, B KOTOPBIX MaTPUBAIOT
nporpeccus 3a/1a4, B KOTOPBIX PaCCMaTPHUBAIOTCS CYMMBI C OECKOHEUHBIM YHCIIOM
ClIaraeMbIX.
24 | Cymma N [IepBbIX YICHOB 3 Onucwviéams: IOHATHE OCIIEI0BATEILHOCTH, YWIEHA ITOCIEN0BATEILHOCTH,
apuMETHUCCKOH CII0COOBI 3a1aHUS TTOCIIEN0BATEILHOCTH.
Tiporpeccrn Boiuucnsame 4ieHb OCIEN0BATENBLHOCTH, 3a1aHHON (GOpMYII0i N-To YiIeHa
25 | 'eomerpuyeckas 3 WJIA PEKYPPEHTHO.
nporpeccus Dopmynuposams.
onpeodenenus. apuPMETHIECKON ITPOrPECCUN, TEOMETPUUYECKOM IPOTPECCHH;
26 | Cymma N nepBbIX YJICHOB 2 pe pud pOTp ’ Py poTp ’
eOMETOIECCKO C6801CMEa YICHOB TEOMETPUIECCKON 1 apu(hMETHIECKON MPOTPECCHH.
p 3aoasamv apupMETHIECKYIO U TEOMETPUIECKYIO POTPECCUU PEKYPPEHTHO.
IIPOTPECCHH
27 | CymMa OeckOHEUHOM 2
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S 5} Koun
s & Conepxkanue yue0HOT0 €eCTEO XapakTepuCcTUKA OCHOBHBIX BU/IOB /IEATEJILHOCTH YUEeHUKA
g = MaTepuaJja HA YPOBHeE y4eOHBbIX JIelCTBUIH
T 2 P 4ACOB (na yposne y )
=
I
r€OMETPUYECKON 3anucvieame M nosicusams HGOPMYIIbI 00IIETO WieHa apuPMeTHIecKoi u
POTPECCUH, Y KOTOPOH | Ir€OMETPUYECKOM ITPOTPECCHA.
g|<1 3anucvieams 1 dokazviéams: HOPMYIIBI CYMMBI N MEPBHIX YJICHOB
KoHTposbHast paGota No 1 apI/Ig)MeTI/I‘IGCKOI/I 1 T€OMETPHHECKOI IIPOrpeccui; q)OIBMYJIBI, BBIp2KAloLIHe
5 CBOMCTBA WICHOB aprU(PMETUYECKON U T€OMETPUUECKOM MPOTPECCUT.
Boiuucisims cyMMy O€CKOHEUHOM T€OMETPHUYECKON POTPECCHH, Y KOTOPOH |
q | < 1. IIpencraBnsarh OECKOHEUHBIE IEPUOANUECKUE APOOU B BUJIC
OOBIKHOBEHHBIX
IHoBTOpEeHME
U cUCTeMaTH3anus 7
yueOHOro MaTepuaJjia
VYnpaxHeHus 1711 HOBTOPECHUS 6
Kypca 9 kiacca
Kontponbshas pabota Ne 6 1
Utoro: 102 yacos




HpI/IMepHOC TEMATHYECKOC INIAaHUPOBAaHME. FeOMeTpI/IH. 7 kjacce

( BCcero 68 yacos)

=
? §~ Coaep:xanue yyeonoro | KoamuectBo XapaKkTepuCTUKA OCHOBHBIX BU/I0B /I€ATEJIbHOCTH YYeHUKA
5 % MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHIN)
=
I'naea 1
IIpocreiimmue 15
reoMerpuyeckue Gurypsl
U UX CBOHCTBA
Touku u psimbie IIpusooums ipuMeEpb TEOMETPUIECKUX UTYD.
OTPE30K H €ro JIHHa Onucwvieams TOUYKY, IPSIMYIO, OTPE30K, JIy4, YroJl.
Dopmyruposams:
Jlyu. Yron. Mismepenne onpedenenus: PaBHbIX OTPE3KOB, CEPEIUHBI OTPE3KA, PACCTOSHUSA MEXKIY
yTJIoB IBYMsI TOYKaMH, TOTIOJTHATEIBHBIX JTydei, pa3BEPHYTOTO yIia, paBHBIX
4 | CMexXuble U 3 yIJI0B, OUCCEKTPUCHI yTiIa, CMEKHBIX U BEPTUKAIBHBIX YIJIOB,
BEPTHKAJIBHbIE YTIIbI MIEPECEKAIONTUXCSI IPSIMBIX, IEPIICHAUKYISIPHBIX MIPSMBIX, TIEPIICHINKYJISPa,
HAKJIOHHOM, PAaCCTOSIHHSI OT TOUYKH JIO TPSIMOM;
5 | IlepnenaukysspHbie 1 . _ .
S ceoticmaa: PaclooKEeHHs TOUYEK Ha MPSIMOW, U3MEPEHHsI OTPE3KOB H YTJIOB,
CMEXHBIX U BEPTUKAIBHBIX YTJIOB, MEPIICHIUKYIISPHBIX MPSMBIX; OCHOBHOE
6 | AKCHOMEI 1 CBOMCTBO IIPSAMOM.
ToBTopenue 1 1 Knaccuguyuposamo yribi.
CHCTEMATH3AIHS Jokazvieams: TEOPEMBI O IEPECEKAIOIINXCS MPSMBIX, O CBOMCTBaX CMEKHBIX
yue6HOro MaTepuana Y BEPTUKAJIBHBIX YTJIOB, O SAUHCTBEHHOCTH MPSIMOM, TIEPIICHANKYJIIPHON
JaHHOM (CiTyuai, Korja ToYKa JISKUT Ha JaHHOUW MpsIMOi1).
KontponsHas padota Ne 1

1

Haxooums 1uHy 0Tpe3Ka, IpaJyCHYI0 MEpY yria, UCIIOJIb3Ysl CBOMCTBA UX
U3MEPEHNN.




=
g" §~ Conep:xanue yueonoro | KoanuecTBo XapaKkTepHCTHKA OCHOBHBIX BH/IOB JAeSITEJILHOCTH yYeHHKA
é % MarepuaJa 4acoB (Ha ypoBHE y4eOHBIX JeiiCTBHI)
=
H306pasicamp ¢ TOMOIIBIO Y€PTEKHBIX HHCTPYMEHTOB T€OMETPUUECKHUE
(UryphI: OTPE30K, JIyY, YTOJl, CMEKHbIC M BEPTUKAIBHBIC YIJIBI,
HEePIEHIUKYIIPHbIE IPSAMBIC, OTPE3KH M JIyUH.
Tosicusimp, 9TO TaKOE AKCHOMA, OTIPEIeICHHUE.
Pewamp 3a1aun Ha BEIYUCICHUE U JOKA3aTEIILCTBO, IPOBOIS HEOOXOAMMBIE
JI0Ka3aTeIIbHBIC PACCYKICHHS
I'nasa 2 18
TpeyroabHuku

7 | PaBHBIC TPEYTOIBHUKH. 2 Onucwieams CMBICII TIOHATHUS «paBHbIC GUTYpbI». [I[pUBOINTE IPUMEPHI
BricoTa, Mmenuana, paBHBIX puryp.
ouccekTpuca H300pasicams 1 HAXOUTH HA PUCYHKAX PABHOCTOPOHHKE, PABHOOEPEHHEIE,
TPEYroJbHUKA IPSAMOYTOJIBHBIE, OCTPOYTOJIBHBIC, TYIOYTOJBHBIE TPEYTOJIBHUKN M UX

8 | IlepBblii 1 BTOpO# 5 SJICMCHTBI.

[PU3HAKH PABEHCTRA Knaccugpuyuposams TpeyroJbHUKH IO CTOPOHAM H YTIIaM.
TPEYrOJILHUKOB Dopmyruposanms:
- onpeoeienust: OCTPOYroabHOTO, TYIOYTOABHOTO, IPSAMOYTOJIBHOTO,

9 | PaBHOOEpeHHbIH 4 paBHOOEAPEHHOTO, PABHOCTOPOHHET0, PA3HOCTOPOHHETO TPEYTOJIBHUKOB,;
TPCYTOJILHHUK 1 CTO OHMCCEKTPHCHI, BEICOTHI, MEMAaHbI TPEYTOJIbHUKA; PABHBIX TPEYTOJbHUKOB;
CBOHCTBA CepEAMHHOTO MEPIIEHANKYIIIpa OTpe3Ka; MepruMeTpa TPEyroJIbHUKA;

10 | IpusHaku 2 ceoticmeéa: PaBHOOEIPEHHOTO TPEYTOABHHKA, CEPEIUHHOTO TEPIIEHANKYIIAPA
paBHO6e,21p€HHOFO OTpE3Ka, OCHOBHOI'O CBOMCTBA paBC€HCTBA TPECYTOJIbHUKOB,
TPEeyroIbHUKA npu3HAaKu: PaBEHCTBA TPEYTOJILHUKOB, PABHOOEPEHHOTO TPEYTOJIbHHUKA.

11 | Tpernit mpusmax 5 Hoxazvieams TEOPEMBI: 0 €TUHCTBEHHOCTH IPSMO, TIEPIICHANKYIAPHOM
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paBeHCTBa JAHHOM (CiTy4aid, Korja TO4Ka JEKUT BHE TAaHHOW MPAMON); TpU MpU3HAKA
TPEYTOJIHLHUKOB PaBEHCTBA TPEYTOJIbHUKOB; MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA;

12 | Teopemsr 1 TEOPEMBI O CBOMCTBAX CEPEIMHHOTO MEPIICHIUKYISIpa, PpAaBHOOEIPEHHOTO U

PAaBHOCTOPOHHETO TPEYTOJILHUKOB.
IosTopenue u 1 Pa3zvsachsams, 9TO TakOE TEOpPEMA, ONMUCHIBATH CTPYKTYPY TEOPEMBI.
CHCTCMaTH3alHsA OOBACHATDH, KaKyI0 TEOpEMY Ha3bIBAIOT 0OpATHOW JAaHHOH, B UM
y4ebHoro MaTepuana 3aKJIF0YAETCsl METO/ 1I0Ka3aTeIbCTBA OT MPOTUBHOTO. [IpuBOAUTE ITpUMEPHI
KOHTpOJ'IBHaSI paﬁoTa No 1 HUCHOJBb30BAaHUS 3TOT'0 ME€TOAA.
2 Pemats 3aaun Ha BEIUMCIICHHUE U JOKA3aTEILCTBO
I'nasa 3
IMapanienbHbie NpsiMbIe. 16

CymMa yriioB TpeyrojibHUKa

13 | [lapamnenbHbIe MpsIMbIE Pacnosznasams Ha yepTexax napaieabHble MPsIMBbIE.

14 | IlpusHaku 2 N300pakaTh ¢ MOMOIIBIO JIMHEWKHU U YTOJIbHUKA TTapaJlIe/IbHBIC TIPSIMBIE. §
MApALTETbHOCTH TPAMBIX Onucwvieams yriibl, 00pa30BaHHBIC TIPU EPECECUCHNUHN ABYX MPSIMBIX CEKYLICH.

- Dopmyruposams:

15 | CpoticTBa mapasebHbIX 3 onpedeneHusi: NapaIeNIbHBIX MTPSIMBIX, PACCTOSIHUS MEK/TY MapajieIbHBIMHU
[PAMBIX NPSIMBIMH, BHEIITHETO yTila TPEYroJIbHUKA, TUTIOTEHY3bI U KaTeTa;

16 | Cymma yrios 4 ceoticmaa: apalljIeNIbHBIX MPSMBIX; YTJIOB, 00pa30BaHHBIX MPH MEPECCUCHUN
TpeyroNbHIKA napaJyIeIbHBIX MPSIMBIX CEKYIICH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIITHETO

17 | Tpsvoyronbreii 5 yTia TPeyroJbHUKA; COOTHOIIEHUI MEXIy CTOPOHAMHU U yTIaMH

TPEYTOJIbHUK

TPEYTOJIBHUKA; IIPSMOYTOJIBHOIO TPEYTOJIBHUKA; OCHOBHOE CBOMCTBO
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18 | CBoiicTBa 2 [apaJuICIIbHBIX IPAMBIX;
MPSIMOYTOJIBHOTO NPU3HAKU: MAPAILICIIBHOCTH NPSMBIX, PABEHCTBA IPSMOYTOJIbHBIX
TPEYrOJIbHUKA TPEYTOJIBLHUKOB.
KoutporsHas pabora No 1 loxaszvleams: TEOPEMBI O CBOMCTBAX MAPATIIEITBHBIX MIPSMBIX, O CYMME YIJIOB
3 TPEYTOJIbHUKA, O BHEITHEM YTJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHUH CTOPOH M YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPU3HAKU MMAPAIIIETbHBIX MPSIMBIX,
PaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamv 3a1aun Ha BRIYUCIICHUE U JOKA3aTEIBCTBO
I'nasa 4
OKpYy:KHOCTH M KPYT. 16
I'eomeTrpuyeckune nMocTpoeHust
19 | 'eomerpuueckoe MecTo 2 llosichamyp, 4TO TaKOE 3a/1a4a Ha MOCTPOEHUE; TEOMETPUIECKOE MECTO TOUEK
To4eK. OKpYKHOCTb U (I'MT). IIpuBoauts npumepsl [MT.
KpyT H3006pasicams Ha pUCYHKAX OKPY>KHOCTB U €€ 2JIEMEHTHI; KacaTelIbHYIO K
20 | Hexoropsre croiictea 3 OKPY>KHOCTH; OKPY>KHOCTb, BIUCAHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTb,
OKPYKHOCTH. OIMHCAHHYIO OKOIIO HETO. OnuchIBaTh B3aUMHOE PACIIOIOKEHUE OKPY>KHOCTH
Kacarenbnas 1 TIpAMOM.
OKPYKHOCTH Dopmynuposams: §
onpeoesienus; OKpYKHOCTH, KpyTa, UX dJIEMEHTOB; KacaTeIbHOHN K
21 | OnucaHHas ¥ BOUCaHHAsI 3

OKPY’KHOCTH
TPEYTrOJIbHUKA

OKPYXHOCTH, OKPYKHOCTHU, OIMMCAHHOM OKOJIO TPCYTOJIbHUKA, U OKPYKHOCTH,
BIIMCAHHOH B TPCYT'OJIbHUK,
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22 | 3a;ayu HAa TOCTPOEHUE ceolicmea. CEPeIMHHOTO TepreHIuKysapa kak ' MT; OuccekTpuchl yria Kak
23 | Meron reomerpuueckux I'MT; kacaTenpHOM K OKPYKHOCTH; AUAMETPA U XOPJbL; TOYKH NEPECCUCHUS
MECT TOUEK B 3a/a9aX Ha gepe;:[HHHHx MEPIICHANKYJIAPOB CTOPOH TPEYTOJIbHUKA; TOYKH MEPECECUEHUS
MOCTPOCHHE HCCEKTPHUC YTJIOB TpevaOJ'IBHI/IKa,
NpU3HAaKy KacaTeJIbHOM.
[ToBTOpEHUE U 1

cUCTEMaTU3aIs
y4eOHOro Marepuania

Jloxazvleams: TEOPEMBI O CEPEAUHHOM MEPIICHIUKYIISIPE U OUCCEKTPHUCE yIIia
kak ' MT;
0 CBOMCTBAax KacaTeJIbHOM; 00 OKPYKHOCTH, BIUCAHHOU B TPEYT OJILHUK,

KontponsHas pabota Ne 1 OIMCAHHOM OKOJIO TPEYTOJIbHUKA; MTPU3HAKHU KaCATEIbHOM.

4 Pewams 0CHOBHBIE 3a1a4M HA ITOCTPOCHUE: ITIOCTPOCHUE YTJIIa, PABHOTO
JAHHOMY; ITIOCTPOEHHUE CEPEAMHHOTO IIEPIIEHANKYJIAPA JaHHOTO OTPE3Ka;
IIOCTPOEHUE MPSMOU, MPOXOIAILIEH Yepe3 JaHHYI0 TOUKY U
NEPHEHAUKYIIPHON TaHHOW TIPSIMO; MOCTPOCHHE OMCCEKTPUCHI JAHHOTO
yTJIa; TOCTPOEHUE TPEYTOJIbHUKA IO ABYM CTOPOHAM U YTIIY MEKI1Y HUMH; 110
CTOPOHE Y JBYM MPUJIEKAIIUM K HEN yTJIaMm.
Pewrars 3amaun Ha noctpoenue merogoM ['MT.
Cmpoums TPEYroabHUK 1O TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUKUCIIEHUE, JOKA3ATEIbCTBO U TOCTPOEHUE

O06001menne
U cCUCTeMAaTH3alUsA 3
3HAHUM yYALIUXCH
YrpaxxHeHus 4151 IOBTOPEHUS 2

Kypca 7 knacca
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KonTponbhas pabora Ne 5 1




IIpumepHoe TemaTHYecKoe IIaHnpoBaHue. 'eomerpus. 8 kiaace

( Bcero 6 yacos)

=
=T
S £ Coaepxanue yue6Horo | Koamdectso XapakTepuCTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH YUEHUKA
é g MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX JeiiCTBHIN)

]

=

I'naga 1 99
YeTbIpéxyroJbHUKH

1 | YeTbIpE€XyTONBbHUK U €r0 2 llosicHsamy, 9TO TaKOE YETHIPEXYTONbHUK. OMUCHIBATH JIEMEHTHI
BJIEMEHTBI YEThIPEXYTOJIbHUKA.

2 | ITapannenorpamm. 2 Pacno3znasams BeIyKIIbIE U HEBBIITYKJIBIE 4ETHIPEXYTONBHUKH.
CroiicTBa H306pasxcames 1 HAXOUTH HA PUCYHKAX YETHIPEXYTOJIBHUKY PA3HBIX BUJIOB U
napajuienorpamma UX SJICMCHTDI.

Dopmyruposams:

3 | Hpusnaku 2 onpeoenenus: apaaieiorpaMma, BEICOThI IapalljieorpaMMa;
1apajuiciorpaMma IPSAMOYTOJBHHKA, pOMOa, KBaJipara; CpeIHEH TMHUH TPEYroIbHUKA;
IIpsAMOYTOJILHUK 2 Tparneuny, BICOThI TPANelUru, CPEIHEN TMHUH TPanelun; IEHTPaIbHOTO
Por6 5 yTJla OKPYKHOCTH, BIIMCAHHOTO yTila OKPYKHOCTH; BIMCAHHOTO U

OMMCAHHOTO YETHIPEXYTOJIbHUKA;
Ksanpar 1 ceolicmea. lapajierorpaMmma, mpsMoOyroJibHUKa, poMOa, KBaapara, CpeTHUX
KonTtposbHas pabota Ne 1 JIMHUHA TPEYTOJIbHUKA U TPANeL|H, BIMCAHHOTO YIIIa, BIMCAHHOTO U
1 OTIMCAHHOTO YETHIPEXYTOJIbHUKA,
C 1 npu3HaKu: apaienorpaMMma, mpsMoyroibHUKa, poMoOa, BIIMCAHHOTO U

! PCAHA JTNHHA OTMMCAHHOTO YETHIPEXYTOJIbHUKA.

TpeyronbHIKA Jlokazvieams: TEOPEMBI O CyMME YIJIOB UETBIPEXYTOJIBHUKA, O TPATyCHON

8 | Tpaneuus 4 Mepe BIIMCAHHOTO yTJIa, O CBOMCTBAX U MPU3HAKAX NapajuiesiorpaMmma,
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9 | LlentpanbHbie 2 IpsIMOYTOJIbHUKA, poMOa, BIMCAHHOTO M OMMCAHHOTO YeThIPEXYTOJIbHUKA.
Y BOIUCAHHBIC YTJIbI llpumensames N3y4eHHBIE ONPEACIICHUS, CBOMCTBA U MIPU3HAKU K PELICHUIO
10 | BoucaHHbIE U ONKCAHHbBIE 2 3afiad
YETHIPEXYTOJILHUKHU
KonTponbHnas padbora Ne 1
2
I'naea 2 16
Iloxo0ue TpeyroIbHUKOB
11 | Teopema daneca. 6 Dopmyruposamy:
Teopema o onpedeneHue NoJI00HBIX TPEYTOJIbHUKOB;
IPOMOPIIMOHATIEHBIX c8olicmea: MeIUaH TPEYroJbHUKa, OMCCEKTPUCHI TPEYTOIbHUKA,
OTpe3Kax IIEPECEKAOIINXCS XOP, KACATEIIbHOU U CEKYILEH;
12 | ITogoOHBIE TPEYTOJIBHUKH NPU3HAKU TIOA00US TPEYTOJIbHUKOB.
- Jlokaszvieamn:
13 | Ilepspiii mpu3HAK S meopemwl: Dasneca, 0 MPOMOPIHOHAIBHBIX OTPE3KaX, O CBOWCTBAX MeIUaH
non00us TPeyroabHUKOB TPEYroJIbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA;
14 | Bropoii u Tpetui 3 ceoucmea: IEPECEKAIOIIUXCS XOP/, KacaTeIbHOM U CEeKYIIIEH;
MpU3HAKHU 0100 npu3HaKuy oA00Us TPEYTOJIbHUKOB.
TPEyroJbHUKOB llpumensame N3ydeHHbIE ONPE/ICTICHUSI, CBOMCTBA U MPU3HAKH K PEIICHUIO
3ama4y
KontponsHas pabota Ne 1
3
I'naea 3 14
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Pemienue npaMoyrosibHbIX
TPEyroJbLHUKOB
15 | Merpuueckue 1 Dopmynuposams:
COOTHOILEHUS onpeoenenus; CUHyca, KOCUHyca, TAHI€HCa, KOTAaHT'€HCa OCTPOTo yIiia
B MIPSAMOYTOJILHOM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TPEYTOJIbHUKE c80UCmBa: BhIPAXAOUUE METPUUECKUE COOTHOIIEHUS B IPSMOYTOJIBHOM
16 | Teopema [Tudbaropa 5 TPEYTOJILHAKE U COOTHOLICHHS MEXK Ly CTOPOHAMH U 3HAUCHUAMA
TPUTOHOMETPUUYECKUX (DYHKIINI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
KouTponbHas padora Ne 3anucvléams TPUTOHOMETPUYECKUE (POPMYJIBI, BRIPAKAIOIINE CBA3b MEKIY
4 TPUTOHOMETPUUECKUMHU (PYHKIIUSIMH OHOTO U TOTO K€ OCTPOrO yTJia.
17 TpI/IFOHOMeTpI/ILIeCKI/Ie 3 Pewamw IMPAMOYT'OJIBHBIC TPCYT'OJIBHUKU.
(YHKITUU OCTPOTO yTJia Hokasvisamy:
IPAMOYTOIHHOTO meopemy 0 METPUUECKUX COOTHOIICHUSX B IPSMOYTOJIBHOM TPEYTOJIbHUKE,
TPEYroJbHUKA Teopemy Ilucdaropa,;
OpMYibl, CBSI3BIBAOIIUE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO U
18 | Pemenue 3 popmye, ye e ’
TOTO K€ OCTPOro yrJja.
MPSIMOYTOJIBHBIX
Bv1600ums 0CHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO U 3HAUCHUSI CHHYCA,
TPEYTrOJILHUKOB o 480 £()°
KOCHHYCa, TAHT€HCa U KOTaHreHca 1iist yraoB 30°, 45°, 60°.
KonTtpossHas pabora Ne 1 IIpumensimos N3y4eHHbBIE ONPEIEIICHUS], TEOPEMBI U (DOPMYJIBI K PEILICHUIO
5 3amay
I'naea 4
MHOroyrojibHuKH. 10

ILnomaas MHOT'0YI'OJIbHUKA
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19 | MHOTOYTOJIbHUKH 1 Toschsams, 9TO TaKoe TUIONIAIb MHOTOYTOJIbHHKA.
20 | Monstye wiomamm 1 OnuceIBaTh MHOTOYTOJIBHHK, €TI0 AJIEMEHTHI; BEITYKIIBIC U HEBBITYKIIbIC
MHOTOYTOJILHUKA. MHOTOYT'OJIEHUKH.
Tomans N300paxkaTh 1 HAXOUTHh HA PUCYHKAX MHOTOYTOJIBHHUK M €T0 AJICMCHTHI,
MPSMOYTOTBHIKA MHOTOYTOJIbHUK, BITMCAHHBIN B OKPY>KHOCTh, 1 MHOTOYTOJIbHUK, ONTMCAHHBIN
OKOJIO OKPYHOCTH.
21 | [lnomans 2 Dopmyauposams:
lapajiejiorpaMma onpedeienus; BIMCAHHOTO U OITMCAHHOTO MHOTOYTOJIbHUKA, TIOMIAIH
22 | Ilnomane TpeyroapHIKa MHOTOYTOJIbHUKA, PABHOBEIIMKUX MHOTOYT'OJIbHUKOB;
OCHOBHblE C80UCMBA TUTOIIAIA MHOTOYTOJIbHHKA.
23 | [nomans Tpanenuu a yr
Jloxazvieamsb: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO N-YTOJbHUKA, TIIOMIATH
KonrposnbHas padora Ne IPAMOYTONEHKKA, TUIOIIAAN TPEYTOJbHUKA, IO TPAICLIUH.
6 IIpumernsmov N3ydeHHBIE ONPECICHHUS], TCOPEMBI U (DOPMYJIBI K PEIIICHUIO
3amaq
IHoBTOpEHME
U cUCTeMaTH3alus 6
yueOHOro MmarepuaJjia
YnpakHeHHs 17151 TOBTOPCHHSI 5
Kypca 8 kiacca
Koutponbshas padota Ne 7 1
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I'naga 1 16
Penienue TpeyroJibHUKOB
1 | CuHyc, KOCHHYC, TAHT'€HC 2 Dopmynuposamsw:
U KOTaHTeHc yria ot 0 onpeoeneHus: CUHyca, KOCHHYyca, TaHTeHca, koTanrenca yria ot 0 1o 180 ;
no 180 c60UCmMB0 CBSA3U JUIMH IUArOHaJIel U CTOPOH MapajijieiorpaMma.
2 | Teopema xocunycos 3 Dopmynuposamsv U pa3zbsCHATH OCHOBHOE TPUrOHOMETPUECKOE TOKAECTBO.
BoraucisaTh 3HaueHuEe TPUTOHOMETPUYECKON (DYHKIIMH YTJIa TI0 3HAYEHUTO
3 | Teopema cunycon 3 OJIHO# M3 €ro 3aaHHBIX (DYHKIIHHA.
4 | Pemenue TpeyroapHUKOB 3 Dopmynuposams v I0Ka3bIBaTh TEOPEMbI: CHHYCOB, KOCUHYCOB, CJICJICTBHSI
U3 TEOPEMbl KOCUHYCOB ¥ CHHYCOB, O IIOIIAIA OMTMCAHHOTO
5 | ®opmynbl s 4 P 4 YO8,
MHOTOYTOJIbHUKA.
HaXOXKACHUS TIIOMIAIH
SR 3anucvieams 1 AOKA3BIBATh (POPMYITBI AT HAXOXKACHUS TUIOIAIN
pey TPEYTOJIbHUKA, PAAUYCOB BIIMCAHHOU Y OMMCAHHOW OKPYKHOCTEU
KonTposbHas padota Ne 1 TPEYTOJILHUKA.
1 Ipumernsimop U3ydeHHBIC ONIPEACIICHHS, TEOPEMBI U (DOPMYJIBI K PEIICHUTO
3amaq
I'naea 2
IIpaBuibHbIE 8
MHOT'0YT0JIbHUKH
6 | [IpaBuibHbBIE 4 Tloscuams, 9TO TAaKOE MEHTP U IIEHTPAIBHBIN YTOJI MPABWIILHOTO
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MHOTOYTOJIbHUKH U UX MHOTOYTOJIbHUKA, CEKTOP ¥ CETMEHT KpyTa.
CBOWCTBA Dopmyruposams:
7 | Jinnma oxpyxaocTa. 3 onpfaeﬂenue MPaBUJILHOTO MHOTOYTOJIbHHKA,
Tomas kpyra c6oticmea PABUIILHOTO MHOTOYTOJIbHHKA.
okaszvieams CBOMCTBA MPABUIIBHBIX MHOTOYTOJIbHUKOB.
KouTponbHas padora No 1 3anucvieams v pazbIICHATH (YOPMYIIBI UTHHBI OKPY>KHOCTH, TLIOMIAAN KPyTa.
2 3anucvlieamsb 1 10Ka3bIBATh (HOPMYIIBI AITUHBI AYTH, IJIOMAAA CEKTOPA,
(bOopMYIIBI IS HAXO0XKICHHS PaIdyCOB BIMCAHHOW W OITUCAHHOM
OKpPY>KHOCTEH MpaBUIHLHOTO MHOTOYTOJIbHUKA.
Cmpoums ¢ IOMOIIBIO IUPKYIISI U TWHEHKY MPaBUIIbHBIC TPEYTOJIbHUK,
YETBIPEXYTOJIbHUK, IECTUYTOIbHUK.
Ipumenamo N3y4eHHbIE ONPEAEIECHUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO
3aaq
I'nasa 3
JlekapToBBI 11
KOOPIAMHATHI HA MJIOCKOCTH
8 | Pacctosinue mexmay 3 Onucwvieams IPSIMOYTOIBHYIO CUCTEMY KOOPIUHAT.
JBYMSI TOUKaMH C Dopmynuposams: oNpeaeNeHne ypaBHeH!s (GUTYPBI, HEOOXOIUMOE 1
3aJIaHHBIMU JIOCTAaTOYHOE YCJIOBHSI MApalIeIbHOCTH ABYX MPSMBIX.
KOOpJIMHATaAMHU. 3anucwvieamsb ¥ JOKA3BIBATh (YOPMYIIBI PACCTOSHUS MEXKTY IBYMS TOUKAMH,
KoopauHaTel cepeuHb KOOpIMHAT CEPEIMHBI OTPE3Ka.
OTpe3Ka Bv1600ums ypaBHEHHE OKPYKHOCTH, OOLIEE ypaBHEHUE NPSIMOM, ypaBHEHUE
9 | Vpasuenue durypsi. 3 MPSIMOM € YTJIOBBIM KO3 (DUITUEHTOM.
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=
VYpaBHEHUE OKPYKHOCTH lokazvieams HEOOXOUMOE U IOCTATOYHOE YCIIOBHUE NAPAJIIEIbHOCTH ABYX
10 | YpaBHeHue npssMon TIPAMBIX.
Ipumensmov N3y4eHHBIC ONPEIEICHHUS, TEOPEMBI U (DOPMYJIIBI K PEIICHUIO
11 | YriuoBoii koaddunmeHt 3a7a4
IPSAMOU
KontponbHas pabota Ne 1
3
I'naea 4
12
BexTopnbi
12 | IlonsTue BekTopa 2 Onucvigamsb IOHATHSI BEKTOPHBIX U CKAJISIPHBIX BeJIMYMH. UrocTpupoBaTh
13 | Koopaunatsl BeKTOpa TIOHATHC BEKTODA.
Dopmynuposams:
14 | CnoxeHue 1 BbMUTAHHE 2 onpeoenensi: MOIyJIsl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
BCKTOPOB KOOPJUHAT BEKTOPA, CyMMBbI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOXEHHE BeKTOpa Ha 3 MIPOTUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPa HA YUCJIO0, CKAJISIPHOTO
YUCIIO MIPOU3BEACHUS BEKTOPOB,;
C60UCMBa: PABHBIX BEKTOPOB, KOOPANHAT PABHBIX BEKTOPOB, CIOKECHUS
16 | CkasipHoe 3 P POB, KOOP P POB,
BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI  BEKTOPa pa3HOCTH JIByX BEKTOPOB,
IIPOU3BEJICHUE BEKTOPOB
KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHUSI BEKTOPA Ha YKCJIO, CKAISIPHOTO
Konrposnsnas padora Ne 1 IPOU3BENEHHS IBYX BEKTOPOB, IIEPICHINKYIAPHBIX BEKTOPOB.
4

/loxa3zvliéamsb TEOPEMBI: 0 HAX0XKIAECHUU KOOPAMHAT BEKTOPA, O KOOPAUHATAX
CYMMBI M Pa3HOCTH BEKTOPOB, 00 YCIIOBUU KOJTMHEAPHOCTHU ABYX BEKTOPOB,
0 HAXOXJ/ICHUHU CKaJSIPHOTO IPOU3BEICHUS IBYX BEKTOPOB, 00 YCIIOBUU




=
g §~ Coaep:xanune yueoHoro | KosmuecTBo XapakTepucTUKA OCHOBHBIX BU/IOB JIEATEJIbHOCTH YUeHUKA
é % MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
=
NEePHEHAUKYISIPHOCTH.
Haxooumw KOoCcHHYC yIiia MEeXAy 1ByMs BEKTOPaMHU.
Ipumensimo N3y4eHHBIE ONPEIEICHHUS, TEOPEMBI U (DOPMYJIBI K PELLICHHUIO
3a1a4
I'nasa 5
I'eomeTpuueckue 13
npeodpazoBaHus
17 | JABuxenue 4 IIpusooums ipumMepsl peodpazoBanus GUTyp.

(nepemMenieHue) PUIypBHl. OnuceiBaTh npeodpa3oBaHus QUIyp: MapauieIbHbIN epeHoc, oceBas

[TapanyenbHbIi mepeHoc CUMMETpHUS, LIECHTPaJIbHAS CHMMETPHS, TIOBOPOT, TOMOTETHSI, TOJ00HE.
Dopmynuposams:
onpeodenenus; NBWKEHUS; paBHBIX (QUTYpP; TOUEK, CHMMETPUYHBIX
OTHOCHUTENBHO MPSIMO; TOUEK, CHMMETPUYHBIX OTHOCUTEIIBHO TOUYKH;
burypsl, UMEIOIIEH 0Ch CHMMETPHUH; GUTYPBI, UMEIOIIEH IIEHTP CUMMETPHUH
MoI00HBIX (UTYD;
c801Cmea. NBUKEHWS, IAPaJUIEIbHOIO IEPEHOCA, OCEBOM CHMMETPHH,
LHEHTPaJIbHOM CUMMETPUH, TOBOPOTA, TOMOTETHH.
Jlokazvieams TEOPEMBIL: O CBOMCTBAX MMAPATIIEIBHOTO IEPEHOCA, OCEBOM
CUMMETpPHH, IICHTPATILHON CUMMETPUH, TIOBOPOTA, TOMOTETHH, 00
OTHOUIEHUH TUIONIa/IeH MOAOOHBIX TPEYTOJIbHUKOB.
IIpumensimos N3ydeHHbIE ONPEIECICHUS], TEOPEMBI U (DOPMYJIBI K PEILICHUIO
3a1ay

18 | OceBas u eHTpaIbHas 4




-
o
g 2| Copnep:xanue yuyeoHoro | Koamuecrso XapaKkTepuCTHKA OCHOBHBIX BU/IO0B /IeTEJIbHOCTH YYCHUKA
é g MarepuaJja 4acoB (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
=
=
cummeTpuu. [loBopot
19 | 'omorerus. [logobOue 4
uryp
KonTponbsnas pabora No 1
5
IloBTOpEHHe 8
H CHCTEeMaTH3alus
yueOHOro MarepuaJjia
YnpaxHeHus s 7
MOBTOpEHUs Kypca 9
KJ1acc
KontponsHas pabota Ne 1

6




Y4eOHO0-MeTOqHYecKOe M HHPOPMAIIHOHHOE OCHAIIIEHHE 00Pa30BaTEIHLHOTO
npouecca

BubauomeyHesil
¢oHO

Hopmamuenuie 00Kymenmul

1. ®enepanbHbIi rocyaapCcTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOTO
o01ero oopazoBaHusI.
2. [IpuMepHBIE TPOTpaMMBbI OCHOBHOT'O 001IIeT0 00pa30BaHMUSI.
Maremaruka.(Ctanaaptel Broporo nokosienus.) — M.: IIpocsemienue, 2019.
3. Maremaruka: nporpammsl:5-9 kimaccel/ A.I'.Mep3msik, B.b.ITomorckwit,
M.C Sxup, E.B.bytko (Anroput™m ycniexa)M.:Benrana-I"pad, 2013.

Yueono-wemoouueckuii komnnexkm

1. Anreb6pa: 7 kiacc: yueOHHK IS ydaluxcs 001ieo0pa3oBaTeIbHbIX
yupexaeHuit/ A.I'.Mep3nsik, B.b.Ilononckuii, M.C.fAkup. — M : Benrtana-
['pad, 2012.

2. Anrebpa: 7 knacc: TMIaKTHUYECKUE MaTepualibl: COOPHUK 3a/1a4 U
KOHTpOJIbHBIX paboT/ A.I'.Mep3nsk, B.b.Ilononckuit, M.C Sxup. — M :
Benrtana-I'pad, 2013

3. Anrebpa: 7 xnacc: metoanueckoe nocooue/E.B.byniko, A.I'.Mep3sik,

B.Bb.Ilononckuii, M.C.Sxup. — M : Benrtana-I"pad, 2013.



4. Anrebpa: 8 kiacc: yueOHUK I yJanuxcsi 001eo0pa3oBaTeIbHbIX
yupexaenuit/ A.I'.Mepaisik, B.b.Ilononckuit, M.C.Skup. — M : BenTana-
I'pad, 2013

5. AunreOpa: 8 kiacc: TUIaKTHYECKHEe MaTepuaibl: COOPHUK 3a/1a4y U
KOHTpOJIbHBIX padot/ A.I'.Mep3nsak, B.b.Ilononckuii, M.C.AAxup. — M :
BenTana-I'pad, 2013.

6. Aunrebpa: 8 knacc: metoauueckoe nocooue/E.B.bytiko, A.I'.Mep3isik,
B.b.Ilononckuii, M.C.Sxup. — M : Benrana-I"pad, 2013.

7. Anrebpa: 9 kiacc: y4eOHUK TSl yJaluxcst 001eo0pa3oBaTeIbHBIX
yupexaenuit/ A.I'.Mepsnsk, B.b.Ilononckuit, M.C.Skup. — M : Benrana-
I'pad, 2014.

8. Aunrebpa: 9 kiacc: AMIaKTHUYECKUE MaTepHallbl: COOPHUK 3a/1a4 U
KOHTpOJIbHBIX padoT/ A.I'.Mep3nsk, B.b.Ilonounckuii, M.C.Axup. — M :
Benrana-I"pad, 2014.

9. Anrebpa: 9 kiacc: meroguueckoe nocooue/E.B.bytko, A.I'.Mep3nsk,
B.b.ITonouckuii, M.C.Sxup. — M : Benrtana-I'pad, 2014.

10.'eomeTpusi: 7 Kacc: y4eOHUK JUIsl yHaluxcs 001eo0pa3oBaTeIbHbIX
mkos/ A.I'.Mep3ansk, B.b.Ilononckuit, M.C.fAxup.- M:Benrana-I"pad,2012.

11.T'eomeTpusi: 7 Kjacc: MMIAKTAYECKUE MaTepUasbl: COOPHUK 3a7a4 U
KOHTpOJIbHBIX padoT1/ A.I'.Mep3insk, B.b.ITonouckuit, M.C.Skup.-
M:Benrana-I"pad,2013.

12.T'eometpusi: 7 knacc: paboune Tetpaau Nel,2/ A.I".Mep3isik,
B.b.ITononckuii, M.C.Sxup.- M:Bentana-I'pad,2013.

13.T'eometpusi: 7 xknacc: merogudeckoe nmocooue/E.B.byko, A.I'.Mep3nsik,
B.b.ITononckuii, M.C . Sxup.- M:Benrtana-I'pag,2013.

14.T'eometpusi: 8 kiacc: ydeOHUK JJIs yHanuxcsi 001eo0pa3oBaTeIbHbIX
mkos/ A.I'.Mepainsik, B.b.ITononckuii, M.C. Slkup.- M:Benrtana-I'pad,2013.

15.T'eometpusi: 8 kmacc: MUIAKTUYECKUE MaTepUaITbl: COOPHUK 3a7a4 U
KOHTpOJIbHBIX pabot/ A.I'.Mep3nsk, B.b.ITononckuit, M.C.Skup.-
M:Benrtana-I"pad,2013.

16.I'eometpusi: 8 knacc: pabouune Tetpaau Nel,2/ A.I".Mep3isik,
B.b.ITononckuii, M.C.Sxup.- M:Benrana-I'pad,2013.

17.T'eometpusi: 8 kitacc: metoauueckoe nmocooue/E.B.byiko, A.I'.Mep3isik,
B.b.ITononckuii, M.C.Sxup.- M:Bentana-I'pad,2013.

18.T'eomeTtpusi: 9 kiacc: yueOHHK 7S yJalnuxcsi o01eo0pa3oBaTeIbHbIX
mkon/ A.I'.Mepainsk, B.b.Ilonorckuit, M.C. fIkup.- M:Benrtana-I"pad,2014.

19.'eomeTpus: 9 kiacc: MMIAKTUYECKUE MaTepUasbl: COOPHUK 3a1a4 U
KOHTpOJIBHBIX padoT/ A.I'.Mep3mnsk, B.b.ITononckuit, M.C.Axup.-
M:Benrana-I"pad,2014.



20.T'eometpus: 9 kiacc: padboune terpaau Nel,2/ A.I'.Mep3isik,
B.b.ITononckuii, M.C. Sxup.- M:Bentana-I"pa¢,2014.

21.T'eometpus: 9 kimacc: metonuueckoe mocoone/E.B.bymko, A.I'.Mep3sik,
B.b.ITononckuii, M.C.SAxup.- M:Benrtana-I'pad,2014.

Cnpagounvie nocobus, HAYUHO-NONYIAAPHAA U UCHOPUYECKASA
Jaumepamypa

1. baspun U,U,, ®pubyc E.A. Crapunnsie 3agaun. — M: [Ipocsemienue,
1994.

2. TI'aBpunosa T./l. 3annmarensHas mateMaTuka : 5-11 kimacchel. —
Bonrorpan: Yuurens, 2008.

3. JleBurac I'.I'. Hectanngaptaeie 3agaun o marematuke. — M.: UIJIEKCA,
2007

4. ®apkoB A.B. MaremaTuyeckue oauMIuaabl B mkose: 5-11 knaccel. —
M.: Aipuc-IIpecc, 2005.

5.http://www.kvant.info/ )Kypuan «KBant

6./ luuyeun JI.@. 3a crpanuiiamu yueOHuka anreopsl. — M. : [IpocBenienue,

2010
7.I'yces B.A. CoopHuUK 3a1a4 1o reomeTpun:S-9 kiaccol.-M:Onunkc 21
BeK:Mup u obpazoBanue,2005

8.11otia J{»c.Kak pemats 3agauy? — M.:[Ipocsemenne, 1975.
9. Ulapvieun U. ., Epeansicuesa JI.H. Harnannas reometpust. —
M.:MUPOC, 1995.

IleyaTHbIe MOCOOUS
1.Tabanuybl no anrebpe ana 7-9 knaccos.

2.Tabaunubl no reomeTpun gna 7-9 Knaccos
3.MopTpeTbl BblAAMOLWMNXCA AATE/IEN MAaTEMATUKN.

Hnghopmayuonnsie cpeocmea

1. «KapmaH ana yumtens matemaTnkmn» http://karmanform.ucoz.ru.

2. A nay Ha ypoK maTemMaTUKM (meTogmyeckume pa3paboTku):
www.festival.1sepember.ru

3. ®UMNOP  http://www.fcior.edu.ru n EK LOP http://school-

collection.edu.ru.



http://www.kvant.info/
http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

4.cyn (coBpemeHHbI YYUTENbCKUMN
noptan)

http://easyen.ru/? openstat=0KTQsNC50LstOYHRgdGLOLvQutCwOzs7

5.3aByu. NHdo MeTogunyecKan

bubnmnoTeka http://www.zavuch.info/methodlib/5/

6. YPOKKN — KOHCNEeKTbl www.pedsovet.ru

Texnuueckue cpedcmea 00yuenus
1. KommbroTep.
2. MynbTUMEananpoeKkTop.
3. DkpaH.

Yueono-npakmuuecxkoe u yueono-navopamopmnoe obopyoosanue
Jlocka MarHuTHasi C KOOpJAUHATHOM CETKOM.
Ha6op mudp, 6ykxB, 3HAKOB 115l CPEAHEN TKOJIBI.
HaGopsr «Yactu nenoro Ha kpyre». «lIpocteie 1po0m.
HaGopbl reomeTpruyeckux Ted.
KoMmruiekT uepTEXHBIX HHCTPYMEHTOB ( KJIIACCHBIX): JIMHEWKA,
TpaHcnopTup, yroabHuk(30% 600), yeorvnux (459, 459),

YUPKYTb.

a0


http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGL0LvQutCwOzs7
http://www.zavuch.info/methodlib/5/
http://www.pedsovet.ru/
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