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IlosicHuTEIbHAS 3aIMHCKA

Cmpyxkmypa npoepammbl

1. TlosicHUTeJbHAsi 3alMCKAa, B KOTOPOW KOHKPETH3HMPYIOTCS OOIIME IEIU OCHOBHOTO
o0iero oOpa3oBaHUsl MO MaTeMaTHKe, JAETCs XapaKTepHCTHUKa y4eOHOro Kypca, ero
MECTO B y‘-Ie6HOM IJ1aHE, TPUBOAATCA JTMYHOCTHBIC, MCTAIIPCAMCETHBIC W MPCAMCTHBLIC
pe3yJIbTaThl OCBOCHHSI YYEOHOTO Kypca, TUIAHHUPYEMbIC Pe3yJIbTaThl U3y4CHUSI YUEOHOTO
Kypca.

2. Copepxanue Kypca matematuku 8-9 Kjaccos.

3. IlpumepHoe TeMaTH4YeCKOe IUIAHUPOBAHWE C OMNPEACICHUEM OCHOBHBIX BHJIOB
y4eOHOM 1eATeNbHOCTH YUalIUMUCS.

OO0masi xapakTepuCTHKA MPOTrPAMMBI

[Iporpamma mo mMaTeMaTHKE COCTaBlieHa Ha OCHOBe (DyHIaMEHTAIBLHOTO sIIpa COACPIKaHUS
obmero oOpa3zoBaHus, TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS OOpa30BATEIHHOW MPOTPAMMBbI
OCHOBHOTO 00mIiero o00pa3oBaHus, TPEACTABICHHBIX B (elepaTbHOM TOCYIapCTBEHHOM
CTaHJapTe OCHOBHOTO O00IIero oOpa3oBaHUS C YYETOM TNPEEMCTBEHHOCTH C TPUMEPHBIMHU
nporpaMMaMy Ui Ha4aJlbHOTO oOmero oOpa3oBaHHMs 10 MaTeMatuke. B Hell Tarke
YYUTHIBAIOTCS JOMUHHPYIONINE HIeH U TojokeHus [Iporpammbl pa3Butus u (HopMUpOBaAHHS
YHUBEpPCAIBHBIX  Y4YEOHBIX JEWCTBHH JJI1 OCHOBHOTO o00mero oOpa3oBaHHUs, KOTOPHIC
obecrieunBarOT (HOPMUPOBAHUE POCCHICKON TPAXKTAHCKOW HICHTUYHOCTH, KOMMYHHUKAaTHBHBIX
Ka4eCcTB JIMYHOCTH W CIIOCOOCTBYIOT (DOPMUPOBAHHMIO KIFOYEBOH KOMIICTCHIIUU - VMEHUs.
VUUMbCsL.

[IporpamMma BeimosnHena no YMK Mepznsik A.L'., [Tononckuit B.b., Sxup M.C. «kMarematuka 5
-9 xm» U3parenbckuit ientp BEHTAHA-T'PA® 2014r. u YMK Aranacsn JI.C, byry3osa B.®
u Kapomuesa C.b. «I'ometpus 7-9 kim» uzaarensctBo «lIpocBemenne» 2014r.

OnHOM M3 OCHOBHBIX II€JICH M3ydyeHHMs] MAaTEeMAaTUKU SIBJISIETCS PAa3BUTHE MBILUICHUS, MPEXae
Bcero a0CTpakTHOro MpluieHUs. C TOUKU 3pEHUs BOCIIUTaHUS TBOPUYECKOH JIMUHOCTH 0COOEHHO
BaXHO, YTOOBI B CTPYKTYPY MBIIUJICHUS YYalIUXCS , KPOME alrOPUTMHYECKUX YMEHHH u
HaBBIKOB, KOTOpblE CHOPMYIUPOBaHbl B CTAHAAPTHBIX MHpaBUiIax, (GOpMylax M aaropuTMax
NeWCTBUH, BOILIM 3BPUCTHYECKUE NPUEMBI Kak OOIIEero, Tak M KOHKPETHOTO XapakTepa. OTH
npuéMbl, B YaCTHOCTH, (QOPMUPYIOTCS MpHU MOMCKE pEIIeHUs 3a/Jad BBICIIUX YpPOBHEH
CIIO)KHOCTU. B mpomecce u3ydeHHss MaTeMaTUKH Takxke (QOPMUPYIOTCS M Takue KadyecTBa
MBILUIEHUS, KaK CHJa U TMOKOCTb , KOHCTPYKTHMBHOCTh M KPUTHYHOCTh. [l ajganranuu B
COBPEMEHHOM HH(POPMAIIMOHHOM OOIIecTBE BAXKHBIM (DaKTOpOM sBJIsieTCs (POPMHPOBAHUE
MaTeMaTH4YeCKOTO CTUJISI MBIIIJICHHUS, BKIIIOUatollee B ce0sl MHIYKLHUIO U JIEAYKIHI0, 00001eHe
Y KOHKPETH3allMIo, aHaJIN3 U CHHTE3, KJIaCCU(PUKALMIO ¥ CUCTeMaTH3alnio, abCTparupoBaHue u
aHAJIOTHIO.



O6yquHe MaT€MaTUuKe HaéT BO3MOJXHOCTb HIKOJIbHUKAM HAYYWUTBCA IIJIAHUPOBATH CBOMO
ACATCIIBHOCTb, KPUTHUYCCKN OLCHUBATH eé, MNPUHUMATh CAMOCTOATCIIbHBIC PCIICHUA, OTCTANBATDH
CBOH B3I'JIA4bl 1 y6e)KI[€HI/ISI.

B npouecce u3ydeHHMss MaTeMaTHKU HIKOJIBHMKM Y4aTcs M3JlaraTb CBOM MBICIM SICHO H
HCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKUM YETKOTO M I'PaMOTHOTO BBIIIOJHEHUS MaTEeMaTHYECKUX
3aIMucel, IpU 3TOM HCIOJIb30BAHUE MAaTEMAaTUUYECKOTO S3bIKA MO3BOJISIET PA3BUBATh Y YYAIIUXCS
IPAMOTHYIO YCTHYIO M IUCBMEHHYIO PEYb.

3HAaKOMCTBO C HCTOPHEH pa3BUTHS MATEMaTHKH KaK HAayKd (OPMHUPYET Y YdaIIuXCs
IIPEJCTAaBICHUE O MaTEMAaTUKE KaK 4aCTH OOILIEUEI0BEYECKON KyIbTYPHI.

3HAUMTEIPHOE BHUMAaHUE B HM3JIOKCHHH TEOPETUYCCKOTO MaTepuayia Kypca YIeIsSeTcsl ero
MOTHBAIUH, PACKPBITHIO CYTH OCHOBHBIX MOHSTHH, Waeh, MeToqoB. OOydeHHE MMOCTPOSHO Ha
0a3e TEOpPHHPA3BHBAIOIIECTO OOYYEHHUS, YTO JOCTHTACTCS OCOOCHHOCTSAMH H3JIOXKCHUS
TEOPETUYECKOT0 MaTepuaja W YINPaKHCHUSIMH Ha CpaBHEHWE, aHAJIN3, BBIJICICHHE TJIABHOTO,
YCTaHOBJICHUE CBSA3EM, KJ1accu(UKAIHIO, 00001IeHne "u CHCTEMATU3ALNIO.
Oco00aKIEHTHPYIOTCS  COJCPKATEILHOES PACKPHITHE MAaTeMaTHYCCKHUX ITOHSATHH, TOJKOBaHUE
CYIITHOCTH MaTEeMaTHYeCKUX METOJO0B M OO0JacTH UX TPUMCHCHHsS, JEMOHCTpAIUs
BO3MOHOCTEH TIPUMEHCHUS TEOPETHYCCKUX 3HAHWUW JUIS pelIeHHs 3aJad  PUKIAIHOTO
XapakTepa, HalpuMep PEIICHUs TEKCTOBBIX 3a1a4, TCHEKHBIX U MTPOIEHTHBIX PAacYéTOB , yMEHUE
MOJI30BATHCSI KOJTMYECTBEHHOM MH(MOPMAIINEH, TPEICTaBICHHON B Pa3IMUHbBIX (hopMax, yMECHHE
yuTaTh rpaduku. Oco3HaHue 00IIero, CyIECTBEHHOTO SBIISIETCS OCHOBHOM 0a30# ISl penieHus
yOpaXHeHUH. BakHO TMPUBOIUTHL JCTAbHBIC MOSCHEHUS] K PEIICHUIO THIOBBIX YIIPaKHECHUM.
DTHUM PACKPBIBACTCS CYyTh METO/IA, TIOIX0/1a, IPEIaracTCsl aJITOPUTM WJIU IBPUCTHYECKAs cCXema
perieHus ypaxHeHUH ONpeeIEHHOTO THUTIA.

Kypc aaredpsi 7-9 kinaccoB siBisieTcss 0a30BBIM JUIsi MAaTEeMAaTHYECKOTO OOpa3oBaHUs U
Pa3BUTHS IIKOJIBHUKOB. AnNreOpandyeckue 3HAHWS M YMEHHUS HEOOXOIUMBI I H3Y4YCHUS
reoMeTpun B 7-9 Kimaccax, anreOpsl M HadaJl maremaTudeckoro aHaimusa B 10-11 kimaccax, a
TaKOKe ISl U3YYCHUS] CMEKHBIX TUCITUTIIINH.

[IpakTHyeckas 3HaYMMOCThH LIKOJIBHOTO Kypca anreOpbl 7-9 KiIaccoB COCTOUT B TOM, YTO
MpeIMETOM €€ U3YUEHUS SIBISIFOTCSI KOJTMUECTBEHHBIE OTHOIIICHUS U MPOLIECCHl PeaTbHOrO MHPA,
ONMCAaHHBIC MAaTEeMaTHYECKUMU MOJCIsAMH. B COBpeMEHHOM o0OIIecTBE MaTeMaTHYecKas
MOATOTOBKA HEOOXOJMMa KaXKJIOMY 4YelOBEKY, TaK KaK MaTeMaThKa MPHUCYTCTBYET BO BCEX
cdepax yeroBeuecKon AesITeNbHOCTH.

OpnHoOl M3 OCHOBHBIX IIeNiel M3y4eHHs anreOpbl SBISETCS PA3BUTHE MBIILUICHUS, MPEXK/Ie
Bcero ®DopMupoBaHue a0bCTPaKTHOTO MBIILICHHUS. B mpouecce wusyueHus anreOpsl
dbopMupyeTcss JIOTHYECKOE U alrOPUTMUYECKOE MBIIIIEHHe, a TaKkXke TaKhe KauecTBa
MBIIIJICHHS, KaK Chja U TUOKOCTh, KOHCTPYKTHBHOCTb M KPUTHYHOCTh. [lisi amanranuu B

COBPECMCHHOM I/IH(I)OpMaI_II/IOHHOM O6H.I€CTBC BaXXHBIM (paKTopOM SABIIACTCA (I)OpMHpOBaHI/IC

MaT€MaTUudYCCKOIro CTHUJIA MBIIIJICHH A, BKIIIOYAKOIICC B cels HHAYKIHUIO 1 ACAYKIUIO, O606U.I€HI/IC



Y KOHKPETH3alUIO, aHaJM3 U CHUHTE3, KIACCU(PHUKAILIUIO U CUCTEMATHU3aIMI0, a0CTparupoBaHUe U
aHAJIOTHIO.

OOyuenne anreOpe IaéT BO3MOXKHOCTh UIIKOJBHUKAM HAyYUThCS IUIAHHUPOBATH CBOIO
ACATCIIBHOCTD, KPUTUYCCKHU OLICHHUBATDH Cé, IMPUHUMATb CaMOCTOATCIIbHBIC PCIICHNA, OTCTAUBATDh
CBOM B3I'JIs1bI 1 y6e)KIl€HI/I$I.

B mpouecce H3YyYCHHA aJIFC6pI)I IIKOJIBHUKK Yy4aTCs u3jaraTb CBOHW MbBICIHU SACHO H
HCcUCPIIbIBArOLIC, HpI/IO6peTaIOT HaBBIKH YETKOTO U T'paMOTHOTI'O BBIIIOJHCHHUA MAaTEMAaTUYCCKUX
3aHHC€I\/’I, IIpH 3TOM HUCIOJIB30BAHUC MATCMATUYCCKOI'0 sA3bIKa IMO3BOJIACT PAa3BUBATh Y yUAIUXCA
rPaMOTHYIO YCTHYIO U IIMCbMEHHYIO PEYb.
3HAKOMCTBO C UCTOpUEN pa3BUTHsI areOpbl Kak HAyKH (GOPMHUPYET y ydalluxcsl IpeaCTaBIeHNE

00 anredpe Kak 4yacTH 00111e4eI0OBEYECKON KYJIbTYpHI.

3HAYUTEIIbHOE BHUMAHHE B HM3JI0O)KCHHH TEOPETUYECKOTO MarepHalia Kypca YASISIeTCs ero
MOTHBAI[UH, PACKPBITHIO CYTH OCHOBHBIX MOHATHUH, WIel, MeToaoB.. OOyueHue mocTpoeHo Ha
0a3e TEOpUM pa3BUBAIONICTO OOYYCHHs, YTO JIOCTHTAETCS OCOOCHHOCTSIMH H3JI0KCHHS
TeopeTqucxoro MaTepI/Ia.na 158 ynpa}KHeHI/ISIMI/I Ha CpaBHeHI/Ie, aHaJIN3, BBIACICHUC TJIABHOTO ,
YCTaHOBJICHUE  CBsI3eH,, Kiaccudukamuioo, o0o0menne u  cucremarusanui. Ocobo
aKICHTUPYIOTCS  COJICPXKATCIIbHOE  PACKPBHITUE MATEMaTHYeCKHX IOHATHH, TOJKOBaHUE
CYITHOCTH MAaTEeMaTHYeCKUX METOJOB M 00JacTH WX TNPUMEHEHHUS, JEMOHCTpAIUs
BO3MOXHOCTEH MPUMCHEHHS TCOPETHUCCKUX 3HAHWW I PEIICHHUS pPa3HOOOpa3HBbIX 3aaad
MPHUKJIATHOTO XapaKTepa, HalpuMep pEHICHUS TEKCTOBBIX 3a/iad, JICHEKHBIX M IPOLEHTHBIX
pacuéToB, yMEHHE IIOJIb30BAThCS KOJMYCCTBCHHOM HWH(OpManuen, NpeACTaBICHHOW B
pasznuuHOi (popme, ymeHue unTaTh rpaduku. Oco3HaHHE OOIIEro, CYIIECTBEHHOTO SIBJISETCS
OCHOBHO# 0a30i I pemieHUs ynpaKHeHHH. BaKHO NPUBOAMTH JCTANbHBIC IMOSCHEHHS K
PCIICHUIO TUIIOBBIX YIPAXKHEHHH. DTHM PAaCKPBIBACTCS CYTh METOJA, MOJIXO0J]a, MpeaiaracTcs

AJIT'OPUTM HUJIM OBPUCTHUYCCKAA CXCMa PCHICHUS yr[pa>I<HeHH171 OHpCI[CJ'IéHHOFO THIIA.

HpaKTI/I‘IeCKaH 3HAYMMOCTDb HIKOJIBHOI'O KypCa reOMETpUMA 7-9 KJ1acCOB COCTOMUT B TOM,
4To MnIpcaAMCETOM eé HU3YUYCHUS SBJSIOTCA TPOCTPAHCTBCHHBIC (bOpMH H KOJMYCCTBCHHBIC
OTHOIICHUA PpCaJIbHOTO MHUPaA. B COBPECMCHHOM O6H_IGCTB€ MaTreéMaTHidCCKasa II0JAroTOBKaA
HeO6XO,Z[I/IMa KaKZIOMY YCJIOBCKY, T.K. MATCMATHUKa ITPUCYTCTBYCT BO BCEX C(i)ean YeJIOBEYECKOM
ACATCIBHOCTH.

FeOMeTpI/IH ABJIACTCA OAHUM H3 OIIOPHBIX MIKOJIBHBIX IPEIMETOB. FCOMCTpI/I‘-IeCKI/Ie
S3HAHUA WU YMCHUA HCO6XOI[I/IMBI Ui U3YYCHHUA JAPYIrUX IMMKOJIBHBIX JUCHUIIINH (q)I/ISI/IKa,

reorpadus, Xumusi, “HGopMaTUKa U Jp.)



OpHOM W3 OCHOBHBIX IIENICH M3YYCHHE TEOMETPUU SIBISICTCS PA3BUTHE MBIIUICHHS, TPEKIC
Bcero (QopmupoBaHue aOCTPAKTHOTO MBIIIJICHHS. B mporecce wu3yueHuss TeOMETPHH
(hOpPMHPYIOTCS IOTUYECKOE M AITOPUTMHUIECKOE , & TAK)KE TAKWE KaueCTBa MBIIIJICHUS, KaK CHJIa
U TUOKOCTh, KOHCTPYKTHBHOCTh M KPUTHYHOCTb. Jis  amanTan@e B COBPEMECHHOM
WH()OPMAIIMOHHOM OOIIECTBE BaXKHBIM (PAKTOPOM SBJISCTCS (OPMHUPOBAHUE MATEMATHUECKOTO
CTWJISL MBIIUICHUS, BKJIIOYAIOMIET0O B ce0d MHAYKIUIO U JEAyKIuio, o00001ieHne u
KOHKPETHU3allMI0, aHAJIU3 U CHUHTE3, KIACCU(DUKAIMIO W CHCTEMATH3aIuIo, abCTparupoBaHue u
aHAJIOTHIO.

OOydenne reoMeTpur AaéT BO3MOKHOCTD IIKOJFHUKAM —HAYYHUTHCS TUIAHUPOBATH CBOIO
JeSITeITbHOCTh, KPUTHYECKH OICEHUBAThH €€, MPUHUMATH CAMOCTOSTEIILHBIC PEIICHUs, OTCTaBATh
CBOM B3TJISAIBI U YOCIKICHHUS.

B mportecce m3ydeHuss TeOMETPUU TIKOJGHUKH YYaTCsS HM3J1araTh CBOM MBICIH SICHO U
HCYEPIBIBAIOIIE, TPHOOPETAIOT HABBIKM YETKOTO BBIMTOJIHCHUS MATEMATHYECKUX 3alMCel, Tpu
3TOM HCIOJIH30BaHUE MAaTEMATHYECKOTO S3bIKa MO3BOJISICT PAa3BUBATh Y YYANTUXCS TPAMOTHYIO
YCTHYIO U TUCBMEHHYIO PEUb.

3HaKOMCTBO C HCTOpPHEH pa3BUTHUSI TE€OMETPHUH KaK HayKu (OPMHUPYET Y YUaIIHXCS
MPECTaBICHHE O TEOMETPUH KaK YacTH OOIIEYETIOBEUECKON KYIbTYPHI.

3HaYNTEIbHOC BHUMAaHHE B HM3JIOKEHUH TEOPETHYECKOTO MaTephalia Kypca yAenseTcs
€r0 MOTHBAIINH, PACKPBITHIO CYyTH OCHOBHBIX TIOHSATHM, Hei, MeTo10B. OOy4eHHe MOCTPOSHO Ha
0aze TeopUM pa3BUBAIONICTO OOYYCHHUs, YTO JOCTUTAETCS OCOOCHHOCTSMHU H3JI0KCHUS
TEOPETHYECKOTO MaTepuana M YNpPaKHEHUSIMH Ha CpaBHEHUWE, aHAJM3, BBIJCICHHE TJIABHOTO,
YCTAHOBJICHUE CBs3€H, KIIACCH(PHKALNIO, JOKA3aTeNbCTBO, O0OOIIEHHE W CHUCTEMAaTH3AIHIO.
Oco00 aKIEHTUPYIOTCS COACPIKATEILHOE PACKPHITHE MAaTEMATHYECKHX IMOHSITUH, TOJKOBAHUE
CYIIHOCTH MAaTEMaTHYECKUX METOJOB M OOJIACTH WX NPUMEHEHHS, JIEMOHCTPALUS
BO3MOKHOCTEH TPUMEHEHUS TEOPETHUECKUX 3HAHWUN Ui PpEIICHUS DPa3HOOOpa3HbIX 3alad
MPUKIaIHOTO XapakTepa. Oco3HaHue OO0IIero, CYIIECTBEHHOIO SIBJISETCS OCHOBHOM 0a30il ajs
pelleHUs YIpaXKHEHW. DTUM pacKpbIBaeTCs CyTh METOJa, MpeAjaraercs ajiroput™M HId

OBPUCTHUYCCKAA CXCMa PCIICHUA ynpaxcHeHI/Iﬁ onpez[enéHHoro THIIA.

OO0mas xapakrepucTuka

Kypca MaTeMaTHKH B 8-9 kjaccax



Conepxanue Kypca anzeopest B 8-9 kiaccax MpeAcTaBIeHO B BUIC CICAYIONIUX Pa3/IeioB:
«Aaredpa», «UucjaoBble MHOMKECTBAY, «DYHKIUN», «IJIeMEHTbl TPUKJIATHOI

MaTEeMaTHKH, «A.ﬂreﬁpa B HCTOPUYECKOM pasBUTUH»

Conmepxxanme pasnena «AJaredopa» Qopmupyer 3HaHUS O MaTEMaTHYECKOM  SI3BIKE,
H€O6XOZII/IMI)IC IJid pClICHUA MAaTEMAaTUYCCKUX 3a/1a4d, 3aaa4 U3 CMCKHBIX JUCHUIIJIMH, 4 TAKXKC
NpakTUYeCKUX 3amad. M3yueHwe wmarepuana CrocoOCTBYeT (OPMHPOBAHUIO Y YYAIIHXCS
MaTeMaTHYeCKOro amnmapara penieHHsl 3a/ad ¢ MOMOIIbIO YPaBHCHHM, CHCTEM YpaBHEHUU U

HEepaBEHCTB.

Marepuan JaHHOTO pasjiena MPECTaBICH B acleKTe, CIOCOOCTBYIOMEM (OPMHPOBAHHIO Y
ydamuxcsas yMEHUS IOJIB30BAThHCA aJIrOPUTMAMU. CYHICCTBCHHEUI PpOJIb IIPpHU 3TOM OTBOAUTCA
Pa3BUTHUIO AJITOPUTMHYCCKOTO MBIINUJICHHUA — BaXXHOU COCTaBJ’IfIIOI]_[eI\/'I HHTCIIJICKTYaJIbHOTO

pPa3BUTHS YEIIOBEKA.

Conepxxanne pasgena «HUucJoBble MHOKECTBA» HAIEJICHO HAa MaTEMaTHYECKOE pa3BUTHE
yqamuxcsi, GOpMHUPOBAHUE y HUX YMEHHS TOYHO, CXKATO M SICHO M3Jarath MBICIH B YCTHOU H
MACBMEHHOM peun. Marepuan pasfena pa3BHBaeT IOHATHE O YHCIE, KOTOPOE CBSI3aHO C

HU3YUCHUEM ,HCfICTBHTCJ'II:HBIX YHUCCII.

Henb conmepkanus pazgena « OYHKUUM»- MOJIyY€HUE NIKOJbHUKAMU KOHKPETHBIX 3HAHUI O
(GYHKIMM KaK BaKHEHIIel MaTeMaTHYecKo MOJIeNH sl OMUMCaHMsI U UCCIIeI0OBAHUS TIPOIIECCOB
U sABJIEHUN OKpyxkaromero mupa. CoOTBETCTBYIOLIHNI MaTepuai CocoOCTBYET Pa3BUTHIO
BOOOpaXeHHS U TBOPYECKHX CHOCOOHOCTEH ydalluxcsi, YMEHHUIO HCIO0JIb30BaTh pPa3lInyHbIC

SI3BIKM MaTEMaTUKHU (CIIOBECHBIH, CUMBOJIMYECKH, rpadpuueckuit ).

ConepmaHHe pasaciia « 9J1eMEeHThI npmc.ﬂazmoﬁ MaTEeMATHKW» PACKPbIBACT IIPUKIAJHOC U
INPAaKTUYICCKOC 3HAYCHUC MATCMATHKHM B COBPEMCHHOM MHUPC. MaTCpI/IaJI JaHHOr'o pasjciia
CHOCO6CTByeT (I)OpMI/IpOBaHI/II-O YMEHHUA TIPCACTABIATD U AHAJIMU3UPOBATH  PA3TIUYHYHO

I/IH(bOpMaI_[I/IIO, IMOHMMAaHHUIO BEPOATHOCTHOTI'O XapaKTCpPa pCaIbHbIX 3aBUCUMOCTEH.

Paznen «Auare6pa B HCTOPMYECKOM Ppa3BMTHM» [peJHA3HAYeH Uil (HOPMHUPOBAHMS
NPEJCTaBICHUA O MaTeMaTHKe KaK YacTH YeJIOBEYECKOM KyJbTYpbl, JUIsl OOILEro pa3BUTHS

IIKOJIBHUKOB, CO3aHHUs KyJIbTYPHO-UCTOPUYECKOH Cpesibl 00yueHHs.

Conepxanue Kypca 2eomempuus 8-9 Kiaccax TPEACTAaBICHO B BHJE CIEIYIOUINX
cozepkarenbHbIX pasfenoB: «l'eomerpuyeckue ¢(urypo», «/3MepeHue reoMerpu4ecKux

BeJIMYNH», «KoopauHaTreny, «BekTopbI»



Conepxanne pazznena «I'eomerpuyeckue QUIypbD» CIYXHT 0a301 A JabHEHIIETO
M3YYCHUS Y4YalUMUCS TeoMeTpud. M3ydeHune Marepmania crocoOCTBYeT (OPMHUPOBAHUIO Y
yJamuxcs 3HAHUM O TEOMETPUYECKOU (Hrype Kak BaKHEHIIEeH MaTeMaTH4ecKOW MOJENH s
ONIMCaHUs pPEATBHOr0 Mupa. [7aBHasg nenb JAHHOTO pasfelia -  Pa3BUTh y YYALUXCS
BOOOpaXCHWE M JIOTUYECKOE MBIIUICHHE NYTEM CHUCTEMaTHYECKOTO W3Y4YCHHsI  CBOWCTB
r€OMETPUUECKUX (UIYp U INPUMEHEHUS 3TUX CBOWCTB IPU PELICHUH 337a4 BBIYUCIUTEIILHOTO
U KOHCTPYKTUBHOro xapakrepa. CyllecTBeHHas pOJb IPU 3TOM OTBOJUTCS Pa3BUTHIO
reoMerpuueckoi MHTyunuu. CodeTaHue HaArJISAHOCTU ¢ (POPMAIBHO-JIOTHYECKUM TOJIX0I0M
SIBJISIETCS. HEOTHEMJIEMOM YaCThIO TEOMETPUYECKUX 3HAHUM.

Copnepxanne paznena «H3MepeHue reoMeTpHM4YecKHX BeJMYHH» paclIUpsieT WU
yrayOmsieT TpeJCTaBlICHHE ydJallluxcsi 00 H3MEpEeHMsX IJIUH, YIVIOB W IUomaaed ¢uryp,
croco6cTByeT (OPMHUPOBAHHMIO TPAKTUYECKUX HABBIKOB , HEOOXOJAMMBIX KakK IMpPUPEIICHUU
reOMEeTPUYECKUX 33/1a4, TaK U B IOBCEAHEBHON KU3HU.

Copnepxanne paznenoB «Koopaunare», «BekTopbD» pacmupser U yriyonser
MPE/ICTaBICHUS]  YJalluXxcsi O METOAE€ KOOpJAMHAT, pa3BUBA€T yMEHUE IMPUMEHSATH
anreOpandyeckuil ammapar HOpHU PEIIeHWM TeOMETPUYECKHX 337ad, a TaKkKe 3aJad CMEXKHBIX
JUCLIUIUINH.

Paznen  «I'eomeTpusi B MCTOPHYECKOM PAa3BHTHH», COJEP)KaHHE KOTOPOTo (parMeHTapHO
BHEJIPEHO B U3JIOXKEHHE HOBOTO MaTepHana CBEJEHUs 00 aBTOpax U3ydaeMbIX (JaKTOB U TEOPEM,
UCTOPHU UX OTKPBITUSA, MpEeIHa3HauYeH A (pOpPMHUPOBAHUS MPEACTABICHUI O MeOMETpUH Kak
YaCTH YEJIOBEUECKON KYJIbTYpPHl, Ul OOILIEro pa3BUTUS IIKOJIBHUKOB, JUIS CO3JaHUs KYJIbTYpHO-

HUCTOPUYECKON cpe/ibl 00yUEeHHUS.

.JII/I'—IHOCTHLIE, MeTanpeaIMETHbLIC U IIPEAMETHBIC PE3YJIbTAaThl

O0CBOCHMS COACPKaHUA Kypca

HporpaMMa IIO3BOJISACT I[O6I/IB8.TBCH CIICAYOIIUX PE3YJIbTATOB OCBOCHMUS o6pa30BaTean0171

nporpaMmbl OCHOBHOT'O 061].161"0 06pa3OBaHI/I$IZ

JIUYHOCMIHbLE:
¢ OTBCTCTBCHHOI'O OTHOIICHHUA K YYCHHIO, TOTOBHOCTU U CII0COOHOCTH 06yqa}01u1/1X05{ K
CaMOpa3BUTUIO U CaM006pa30BaHI/IIO Ha OCHOBC MOTHUBAIlUMU K O6y‘IeHI/II-O u

IIO3HAaHHIO,



(bopMuUpOBaHUS KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B OOIIEHHH U COTPYAHUYECTBE
CO CBEpPCTHUKaMH, CTapIIMMH M MJIaJUIMIMH B 0Opa30BaTeNbHON, Y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOH U APYIHX BUAAX JESITEIHHOCTH;

YMEHHUS SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOM M MMMCbMEHHOM peyH,
MOHUMATh CMBICI TIOCTABJIEHHOM 3aJ[ayM, BBHICTPAMBATh apryMEHTALUIO, PUBOIUTH
MIPUMEPHI B KOHTPIPUMEPHI;

MEPBOHAYAIIBHOTO  TPEACTABICHUS O MaTeMaTH4YecKod Hayke Kak cdepe
YeJIOBEUECKON JIeITeIBHOCTH, 00 dTanax e€ pa3BUTHs, 0 €€ 3HAYMMOCTH ISl Pa3BUTHUS
[UBWIM3ALMN, OCO3HAHMS BKJIA/Ja OTCUYECTBEHHBIX YUEHBIX B Pa3BUTHE MHPOBOM
HAyKH, TAaTPHOTH3Ma, yBaKeHHS K OTEUeCTBY

KPUTHYHOCTH MBIIUICHUS, YMEHHUS pACIO3HABaTh JIOTHYECKH HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTIIMYATH TUTIOTE3Y OT (hakTa;

KPEaTUBHOCTH MBINUICHUS, MTHAIIMATHBBI, HAXOYNBOCTH, aKTUBHOCTH TIPU PEIICHUN
apupMETHUECKUX 3a]1aY;

YMEHHUSI KOHTPOJUPOBATh TMpollecC U pe3yabTaT Y4yeOHOM MaTeMaTuyecKou
NeATeNbHOCTH;

(dopMupoBaHHs CIHOCOOHOCTH K SMOLMOHAIBHOMY BOCHPHUATHIO MaTEeMaTUYECKHX

00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH;

mem anpedmemnble:

YMEHHUSI CaMOCTOSITEJIbHO ~OINPENENATh IEJIH CBOEro OOydYeHHs, CTaBUTh U
dopmynmupoBatk i ceOs HOBbIE 3ajaun B yuéOe, pa3BUBaTh MOTHBBI U
WHTEPECHI CBOCH IMO3HABATEIHLHOMN JICATEIILHOCTH;

CIOCOOHOCTH CaMOCTOSITENILHO IUIAHUPOBATh AJIbTCPHATHBHBIC ITYTH JOCTHKCHUS
1enei, 0CoO3HaHHO BhIOMpPATh Hanboiee 3(h(HeKTUBHBIE CIIOCOOBI pelIeHHs yIeOHbIX U

II03HAaBAaTCJIbHBIX 3aJa4,

¢ YMCHHS OCYHICCTBJIATH KOHTPOJIb 11O O6p33].1y N BHOCUTDH HCO6XOI[I/IMBIC KOPPCKTUBHI,

® CII0COOHOCTHU AACKBATHO OHICHHUBATHL NPABUIIBHOCTH HIIN OIIMOOYHOCTh BHITIOJTHEHHUS

yueOHO#l 3amaun, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&

pelIeHus;

¢ YMCHUA YCTaHABJIMBATb IMPUYIUHHO-CJICACTBCHHBIC CBs3U, CTPOUTH JIOTHUYCCKUC

PaCCyKACHUSA, YMO3AKIIFOUCHUS (I/IHILYKTI/IBHBIC, ACAYKTUBHBIC W IIO aHaJlOFI/II/I) u

BBIBO/JBI,



® YMEHHUS CO3/aBaTb, IPUMEHSTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA,
MOJIENIU U CXEMBI JUI pELIEHUs y4eOHbIX U IO3HABATEIbHBIX 3a7ay;

® pa3BUTUSl CINOCOOHOCTM OPraHM30BBIBATH YYEOHOE COTPYAHHYECTBO M COBMECTHYIO
JEATEIBHOCTD C YUUTENIEM U CBEPCTHUKAMU: OTPENENATh IeNH, PAcIpPeNesATh QYHKIHH
U POJIM YYaCTHUKOB, B3aMMO/ICHCTBOBATh U HAXOAMUTh OOIIME CIOCOOBI PabOThI; YMEHUS
paboTarh B rpymme: HaXOAWTh OOIIee pelIeHHe W pa3peniarh KOH(QIMKTHI Ha OCHOBE
COTJIACOBAHUS TMO3WUIMKA M Y4€Ta HMHTEPECOB; CIyIIaTh MapTHEPA; (GOpPMYyTHpPOBATH,
apryMEeHTHPOBaTh U OTCTauBaTh CBOE MHEHHUE;

e (opmupoBaHusi y4eOHOW U OOIIENOIH30BATEIHLCKOM KOMIIETEHTHOCTH B 00JacTH
HCII0JIb30BAHUS MH(OPMALIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTH (MKT-
KOMIIETEHTHOCTEN);

® IIEpPBOHAYAJILHOTO TMPEJCTaBICHUS 00 HUAESIX W O MeToJax MaTeMaTHKH Kak 00
YHUBEPCAJIHHOM SI3bIKE HAYKU U TEXHUKU;

® pPa3BUTHUS CIIOCOOHOCTH BHUAETh MaTeMAaTUYECKyIO 3a/ady B JAPYruX AUCHUIUIMHAX, B
OKpYXKarollen KU3HHU;

® YMEHHUS HaXOJWUTh B PA3IUYHBIX UCTOUHHMKAX MHPOPMALMIO, HEOOXOAUMYIO JUIS PELIeHUs
MaTeMaTHYeCKUX MpoOIieM, U MPEICTaBIATh €€ B MOHATHOU (opme; MPUHUMATD PellleHne
B YCJIOBHSIX HETIOJHOW M M30BITOYHON, TOUHON M BEPOSITHOCTHON MH(POPMAIIHH;

® yMEHHUs MOHMMATh W UCHOJb30BaTh MAaTeMaTHYECKHE CPEACTBA HATJISIAHOCTH (PUCYHKH,
YepTekKH, CXeMbI U JIP.) Ui WUTIOCTPAILIUH, HHTEPIIPETAllMH, apTyMEHTAIUY;

® YMEHHUs BBIABUIaTh TUIOTE3bl MpPH pEIIEHWHd Y4eOHBIX 3a7ady U TOHHUMaHUs
HEO0OXO0IMMOCTH UX MPOBEPKH;

® [IOHMMAaHHUs CYIIHOCTU QITOPUTMHYECKUX NPEANUCAHMM W YMEHHs [JE€HCTBOBAaTh B
COOTBETCTBHUU C IPEIJIOKEHHBIM aITOPUTMOM;

® YMEHHS CaMOCTOSITENIHO CTaBUTH LI€NU, BEIOUPATh U CO3/1aBaTh aITOPUTMBI JJIsl PEIICHUS
y4eOHBIX MaTeMaTHYECKUX IPOOIIeM;

® CMOCOOHOCTH IUIAHUPOBATh U OCYIIECTBISATH JESATEIbHOCTh, HAPABICHHYIO HA PEIICHUE

3ala4 UCCIICAOBATCIILCKOTO XapaKTepa,

npeomemmnboie:

® OCO3HaHHE 3HAYCHHUS MaTEMAaTUKH JJI IOBCEIHEBHOM KHU3HU YCI0OBCKaA,

® [IPCACTABJICHUA O MaTeMaTH4eCKOi HayKe€ KakK C(bepe MaTeMaTHU4eCKOM ACATCIIbHOCTH, 00

JTamax e¢ pa3BuTuUA, O €€ 3HaUYUMOCTH JJIs Pa3sBUTHA NUBUIIN3ALlUU,



e yMeHus paboTaTh C MaTEeMaTHYEeCKUM TEKCTOM (CTPYKTYpPHUPOBAaHUE, W3BIICUCHHE
HeoOxomuMoM MH(pOpMAaNNK), TOYHO M TPAMOTHO BBIPAXKATh CBOU MBICIH B YCTHOU U
MUCbMEHHOW peYM, MPUMEHSSI MATEeMaTHYECKYI0 TEPMHHOJOTUIO M CHMBOJIUKY, HC-
MOJb30BAaTh  PA3JIMYHBIC  SI3BIKK ~ MAaTeMaTWKH  (CJIOBECHBIM, CHUMBOJIMYECKUM,
rpaduueckuii), pasBUTHS CIIOCOOHOCTH OOOCHOBBIBATH  CYXKJICHHUS, IPOBOIWTH

KJ1accu(hUKaIuio;

e BIaJcHUsI 0a30BBHIM TOHSATHUWHBIM amnapaToM: UMETh MPEACTaBICHUE O YHUCie, Tpo0Hu,
MPOIIEHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX OOBEKTaX (TOuka, MpsiMas, JIoMaHas, Yrod,
MHOTOYT'OJIbHUK, MHOTOTPAaHHHK, KPYT, OKPY>KHOCTb, 11ap, cepa u np.), popMupoBaHus
MPEACTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE M Pa3IUYHBIX

Croco0ax X U3y4yeHus;

® JIPaKTHYCCKH 3HAYUMBIC MATCMATHUYCCKUC YMCECHHA W HABBIKKM, HX IMIPUMCHCHHC K

PEIICHHUIO MAaTEMATUYCCKUX U HEMATEMATUYCCKUX 3aJia4d, IIPCANOJIararomuc yMCeHUsA:

® BLIINOJIHATE BBIYHCICHUA C HAaTypaJIbHBIMHU 4YHCJIaMU, OOBIKHOBEHHBIMU U €CSTHUYHBIMU

JIPOOSIMU TIOJIOKHUTEIBHBIMU M OTPUIIATETILHBIMH YHCIIAMH;
® pemraTh TEKCTOBBIC 33/1a4H apH(PMETHIECKUM CIIOCOOOM H C TOMOIIBIO YPAaBHEHUH;
e u300paxxarh GUTYPHI HA INIOCKOCTH;
® JCIT0JIb30BaTh FTEOMETPHUYCCKUH «SI3bIK» JJISl ONMCAHUS TPEIMETOB OKPYKAIOIIETO MHPA,
®  U3MEpSTh JITUHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BEIYUCIATH IUIOMIATH U 00BEMBI PHUTYD

® pacro3HaBaTh U N300pakaTh paBHbIC U CUMMETPUYHbIE (PUTYDBI;

® I[IPOBOJAUTH HECIIOKHBIE IPAKTHUUECKHE BBIYUCICHHUS C NPOLIEHTaMM, HCIHOJIb30BATh
MPUKUJIKY U OLICHKY;

® BBIIOJHATH HEOOXOAMMbIE U3MEPEHMS;

® CIOJIb30BaTh OYKBEHHYIO CHUMBOJIMKY JUIs 3alMCH OOLIMX YTBEpXKICHUH, (opmy,
BBIPaXKCHUH, YpaBHEHUI;

® CTPOUTHh Ha KOOPAWHATHOM IUIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJIMHATaM, ONpEAeNiTh
KOOpAMHATHI TOYEK;

® YHUTaTh M MCIOJB30BaTh MH(OpPMAIMIO, MPEICTABICHHYIO B BUJE TAaOJHUIBI, JHUArPaMMbI
(cronbuaToii WM KpyroBoii), B rpa)uueckoM BU/IE;

¢ pCIIaThb HpOCTCfII.HPIC KOM6I/IH3.T0pHBIC 3aga4uu Hepe6op0M BO3MOJKXHBIX BApHUAHTOB.



Mecto Kypca MaTEMaTUKHU B y‘leﬁHOM IJIaHe

basucHsii yueOHbIN (00pa3oBaTeNbHBIN) IJIaH HA H3y4eHHE MaTeMaTHKH B 8-9 kiaccax
OCHOBHOH HIKOJIbI OTBOAMUT 5 y4yeOHBIX YacOB B HEAEII0 B TEUEHUE KaXKJIOro roja

oOyuenwusi, Bcero 340 gacos

Inanupyemsle pe3yabTaThl H3yUeHHs aaredpol B 8-9 kiaccax

AJITEBPANYECKUE BBIPAXKEHUA

BblnyCKHllK Hayuumcsa:

®  OIEpHUPOBATh MOHATUSAMH «TOXKIECTBOY», «TOKJIECTBEHHbIE MPE0OPa30BaHU», PEIIATh
3a/1auu, cojepkaiiue OyKBeHHbIe JaHHbIE, paboTaTh ¢ hopMyIamu;

® OIEepHUpOBATh MOHATHEM KBAJPATHOTO KOPHS, IPUMEHSTH €TO B BHIYMCICHUSX;

®  BBINOJIHATH IPEOOPa30BaHUS BBIPAKEHHM, COJIEPKAIINX CTETIEHH C LEIbIMU
MOKa3aTesIMU U KBaIpaTHbIE KOPHH;

®  BBINOJIHATH TOXKECTBEHHbIE MMPe0Opa30BaHusl palliOHATIbHBIX BHIPAKEHUN HAa OCHOBE
MpaBUJI JCHCTBUI HAJl MHOTOWICHAMH U allreOpandyecKuMu JpoosiMu;

®  BBIIOJHATH Pa3jIOKCHUEC MHOTOYJICHOB HA MHOKUTCIIH.
BblnyCKHllK noJiyuum 603MONHCHOCHLb:

®  BBINOJIHUTH MHOTOIIIATOBBIE MPEOOPA30BaAHUSI PAIMOHATIBHBIX BBIPAKEHUN, TPUMEHSS
IIUPOKUIN BBIOOD CITOCOOOB U MPUEMOB;
® [PUMEHSTH TOXKAECCTBEHHBIE MPEOOPA30BAHUS ISl PEIICHUS 3a/1a4 U3 PA3TUYHBIX

pa3zesoB Kypca.
YPABHEHUA
Buvinycknuk nayuumecea:

¢ pCUIaTb OCHOBHBIC BUABI pAllMOHAJIBHBIX ypaBHeHI/Iﬁ C OJTHOM HepCMCHHOﬁ, CHUCTEMBI

JIByX YpaBHEHUH C IByMs NEpPEMEHHBIMU;



IIOHUMATh YPABHCHUC KaK BaX(HeﬁMYIO MAaTEMAaTUYCCKYIO MOACIIbAJIA OIMMUCAHUA U
M3YYCHHUS Pa3HOOOPa3HBIX PEaAIbHBIX CUTYAIlUi, peliaTh TEKCTOBBIC 3391
aNreOpanvdeckKiuM METOJIOM;

MPUMEHSTH rpaguuecKue MPeICTaBICHUS TSl UCCIICIOBAHUS YPaBHEHUH, HCCIICI0BAHUS

U PELICHUS CUCTEM YPAaBHEHHM C IBYMS IIEPEMEHHBIMU.

Bbmycmum nojiyuum 603MONHCHOCHLIb:

OBnazeTs cnenualbHBIMU IPUEMaMH PELIeHNs YpaBHEHUN U CUCTEM ypaBHEHUM;
YBEPEHHO MIPUMEHATH annapar ypaBHEHHH IS pelieHns pa3HOOOpa3HbIX 3a/1ad U3
MAaTE€MAaTHKH, CMEXHBIX IIPEIMETOB, IPAKTHKH;

[IpumensTh rpaguueckre npeacTaBiIeHUs Ul UCCIeI0BaHUsl ypaBHEHU, CHCTEM

YpaBHEHUH, coJiepKalIuX OYKBEeHHbIE KOA(PPUIIMEHTHI.
HEPABEHCTBA

Buinycknuk nayyumcsa:

[ToHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHYIO C OTHOIIIEHHEM HEpaBEHCTBA,
CBOMCTBA YHCJIOBBIX HEPABEHCTB;

PemaTte nuHeliHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI; PEIIaTh
KBaJIpaTHbIE HEPABECTBA C ONMOPOM Ha rpaduuecKre MpeaCTaBICHUS;

HpI/IMeHHTb armapaTt HEPAaBCHCTB I PEHICHUS 3a1a4 U3 Pa3IMYHbIX pa3JaCIOB Kypca.

BblnyCKHllK nojiyuum 603MONHCHOCHIb:

OBJ'IaI[eTB Pa3JIMIHBIMHU HpI/IéMaMI/I J0Ka3aTCJIbCTBAa HEPABCHCTB, YBEPCHHO IIPUMCHATH
allIIapaTHECPAaBCHCTB AJIA pCIICHUA pa3HOO6p8.3HBIX MAaTEMAaTHYCCKUX 3a4a4, 3a4a4 U3
CMCIKHBIX IMPEAMCTOB U ITPAKTHUKH,

HpI/IMeHHTB Fpa(bI/I‘ICCKI/Ie NpeaACTaBJICHUA JIA UCCIICAOBAHNA HCPABCHCTB, COACPIKAIINX

OyKkBeHHbIE KOAPDUITUECHTEHI.

Y1CJIOBBIE MHOXECTBA

Bbll’lyCKHuK Hayuumcs:
IlonuMmaTth TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C IOHATHEM MHOKCCTBA,
BBIIIOJIHATH OIICpAllMN HAA MHOXKXCCTBAMU,

Hcnonp30BaTh HaYaIbHBIC MpEACTAaBJICHUA O MHOXKCCTBC JIECTBUTEIIBHBIX YHCE.



Bbmycmmk noayuum 603MONHCHOCHIb:

Pa3BuBath npeacTaBieHrEe O MHOKECTBAX;

Pa3BuBaTh npeAcTaBiICHHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIBHBIX YUCEI 10
JIEACTBUTEIBHBIX; O POJIM BHIYUCICHUHN B IIPAKTUKE;

Pa3Buth 1 yriyOuTh 3HAHUA O AECATUYHON 3aMMCH JIEHCTBUTEIIBHBIX

guce(TIepuoaNIECKIe U HETICPUONIECKUE IPOOH)

O VYHKINN

Boinycknuk naywumes:
[Tonumars 1 MCnoab30BaTh GYHKIIMOHAIbHBIE TIOHATHUSA. A3BIK  (TEPMUHBI,

CUMBOJINYECKUE 0003HAUEHU);

Crpouts rpaduku 31eMeHTapHbIX PYHKUNN, UCCIIEA0BATh CBOMCTBA YNCIOBBIX (DYHKIUI
Ha OCHOBE M3y4YEHUS MOBEIEHUS UX IPaUKOB;

[TorumaTh QyHKIMIO KaK BXKHEUIYI0O MAaTEMaTHYECKYIO0 MOJIEIb Uil OTIMCAHUS
MIPOLIECCOB U ABJICHUN OKPYXAIOIIEro MUpa, IPUMEHATh PYHKIIMOHAIBHBIN A3bIK IS
ONMCAHMSI U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Ty GU3NYECKUMU BEIMYMHAMU;
[ToHuMaTh ¥ UCIIONB30BATH SA3BIK MIOCIEI0BATEIBLHOCTEHN (TEPMUHBI, CUMBOJINYECKUE
0003HaYCHHS)

[IpuMeHsATh GOPMYIIBI, CBSI3aHHBIE C ApU(YMETHUECKOW M FeOMEeTPUYECKOil
IIPOrpeccUsiMy, U anmnapar, cOpMHUPOBAHHBIN PU U3YUEHHH JPYTUX pa3/eioB Kypca, K

PEHIICHHUIO 3a1a4, B TOM YHUCJIE C KOHTCKCTOM U3 peanLHoﬁ KHU3HU.

Bbmycmmk noayuum 603MONHCHOCHLb:

[IpoBOANTE HCCIIEIOBAHUS, CBSI3aHHBIE C U3YYEHUEM CBOMCTB (DYHKLIMH, B TOM YHUCIIE C
HCIOJIb30BAHMEM KOMIIBIOTEPA; HA OCHOBE I'Pa(PMKOB U3YYEHHBIX (DYHKIMI CTPOUTH
Oosee ciokHble TrpaduKH (KyCOUHO-3aJJaHHbIE, C BBIKOJIOTHIMH TOUYKAMU U T.IL. );
Hcnonb3oBath GyHKIMOHATIBHbIE IPEJICTABICHUST U CBOMCTBA (DYHKLIMHU PELICHUS
MaTeMaTHYECKUX 3a7a4 U3 Pa3IMYHbIX Pa3/IeIoB Kypca;

Pemate koMOMHMPOBAaHHBIE 33J]a4 C IPUMEHEHHEM (OPMYIT N-T'O WiIeHa U CYMMBbI
MEPBBIX N WICHOB apU(PMETHUECKON U reOMETPUUIECKO MPOrpPecCHii, MpUMEHSISI TPU

OTOM alnapar ypaBHCHI/II\/'I 1 HCPABCHCTB,



e [loHuMaTh apUPMETHIECKYIO U TEOMETPUUECKYIO MPOTPECCHH KaK (pyHKIIMU
HATYpaJIbHOTO apryMEHTA; CBSI3bIBATh apU(PMETHUECKYIO IIPOTPECCUIO C TMHEHHBIM

POCTOM, TEOMETPUYECKYIO - C IKCIIOHEHIIMAJIBHBIM POCTOM.
3JIEMEHTHI [TPUKJIAJTHOM MATEMATHKHA

Buinycknuk nayuumcs:
e licnonb3oBaTh B X0/1€ pelICHUs 3a7a4 AI€MEHTapHbIC MTPEACTABICHUS, CBSI3aHHBIEC C
NPUOIMKEHHBIMU 3HAYCHUSIMH BEJIMYUH,
e licnonp3oBaTh mpocTeliue CroCOOBI MPEJACTABICHUS U aHAIN3a CTATUCTHYCCKUX
JTAHHBIX;
e HaxoauTh OTHOCUTENBHYIO YaCTOTY M BEPOSITHOCTh CIIY4allHOTO COOBITHS;

e Pemarh KOMOMHATOPHEIE 337]a9 HA HAXOKICHHE YHCIIa 00BEKTOB MIIM KOMOMHAITHH.
Buvinycknuk noyuum 603MOMCHOCHLb:

e [loHsTh, 4TO YHCIIOBBIE TAHHBIC, KOTOPHIE UCTIOJIB3YIOTCS [Tl XapaKTEPUCTUKH 0OBEKTOB
OKPY’KaIOILIEr0 MUPA, SIBJIAIOTCS MPEUMYIIECTBEHHO MPUOINKEHHBIMH, YTO IO 3alHCU
NpUOMMHKEHHBIX 3HAYSHUH, co/lepKaluxcs B UHOOPMAIIMOHHBIX HCTOYHHUKAX, MOXKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS,

e [loHATH, UTO MOTPEIIHOCTH Pe3yJbTaTa BRIYMCICHUHN JOKHA OBITH COM3MEpPUMa C
MOTPEIIHOCTHIO UCXOAHBIX JAHHBIX;

e [IpuoOpectu nepBoHAYAIBHBIN OMBIT OpraHU3aluy cOOpa JAHHBIX MIPH POBEICHUU
ompoca 00IIeCTBEHHOTO MHEHUS, OCYLIECTBIIATh UX aHAIH3, IPEICTABIATH PE3yIbTAThI
ompoca B BHJIe TaOIHIIbI, JUATPAMMBI;

e [IpuoOpectu ONBIT NPOBEACHUS CITYYAHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C TIOMOIIBIO
KOMITBIOTEPHOTO MOJICTTUPOBAHU S, UHTEPIIPETALUU UX PE3YIbTATOB; HAYYUTHCS

HCKOTOPLIM CIICHHUAJIbHBIM HpI/IéMaM pEeLICHUA KOM6I/IHaTOpHLIX 3aJa4.

IInanupyemsle pe3yJibTaThl H3y4eHUs] reoMeTpHu B 8-9 Ki1accax

I'EOMETPUYECKHUE ®UT'YPbI

BbInycKHUK HAy4YuTCS

e [lonp30BaThCs SI3BIKOM reoMETpru Uit OMMCAHUA MPEAMCTOB OKPYKAOMICTO MUPA U UX

B3aMMHOTI'O PACIIOJIOKCHUA



e Pacno3HaBath 1 H300paXkaTh Ha YepPTEkKaxX U PUCYHKAX T€OMETPHUECKUE (PUTYPBI B UX
KOMOUHAIIUH;

e KrnaccuguimpoBarb reoMeTpHUECKUE (PUTYPHI;

e HaxomuTh 3HaUEHUS UIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U X OTHOLICHUS, TPATyCHYIO
Mepy yriaoB ot 0 o 180°, mpuMeHsist onpeaeneHust, CBOMCTBA U PU3HAKU QUTYP U UX
3JIEMEHTOB, OTHOIIIEHUS (UTYp (PaBEHCTBO, MO00ME, CHMMETPHs, TIOBOPOT,
MapajuieIbHbIN TIEPEHOC);

e OnepupoBaTh ¢ HAYAIbHBIMU OHSATUSMH TPUTOHOMETPUH H BBITIOHATH dJIEMEHTaPHBIC
oriepanuy HaJl QYHKIHSIMH YTJIOB;

e J[oKa3bIBaTh TEOPEMBI;

e Pemath 3a1aun Ha 10Ka3aTEILCTBO, ONUPASICh HA U3YUYEHHbIE CBOWCTBA QUTYD U
OTHOIIEHUH MEX/Ty HUIMH U TIPUMEHSISI U3y4eHHBIE METOIbI JIOKAa3aTeIbCTRA;

e Pemrare HecOXKHBIE 32/1a9M HA MIOCTPOCHHE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI
MTOCTPOCHHSI C TIOMOTIBIO IIUPKYJIIS M THHEHKH,

e Pemars nmpocreimme miIaHuMETPUIECKHUE 3a]1a4u.
BbINyCKHUK MOJYYHUT BO3MOKHOCTH

e OBnazeTh METOJIaMH PEIICHUS 3a7a4 Ha BBIYMCIICHUE M JIOKA3aTEIHCTBO: METOJIOM OT
MPOTHUBHOTO, METOJIOM TI0I00MSI, METOIOM TIepeOopa BapHaHTOB U METOJIOM
T€OMETPUYECKUX MECT TOYCK;

e [IproOpecTu OMBIT IPUMEHEHHS AIreOpandyeckoro M TPUTOHOMETPUYECKOTO amnmapara u
UJIeH IBMIKEHUS MTPU PEIICHUH TEOMETPUUYECKUX 3a]1aY;

e OBnaaeTh TPATUITMOHHON CXEMOU pelIeHHs 3a7a9 Ha TOCTPOEHUE C TIOMOIIBIO [IUPKYIIS
Y JTUHEHKH: aHAJIU3, MOCTPOCHHUE, JOKA3aTeIbLCTBO U UCCIICI0BAHUE;

e HayuuTscs pemats 3aa4i Ha IOCTPOCHUE METOJIOM IT'€OMETPUUYECKUX MECT TOUYEK U
METOIOM I10I00HS;

e [IpuoOpectu ONBIT UCCIEAOBAHUS CBOICTB INTAHUMETPUYECKUX (DUTYP C MTOMOIIBIO
KOMITBIOTEPHBIX POTPAMM;

e [IpuobpecTu ONBIT BHINOJIHEHHS TPOEKTOB.
N3MEPEHUE 'TEOMETPUYECKUX BEJIMYMNH

BbInycKHHUK HAyYUTCS



e licnosb30BaTh CBOMCTBA U3MEPEHMS IIMH, YIVIOB U ILIOIIAEH IIPU PELICHUN 3a/1a4 Ha
HAaxO0’KJICHHUE JUIMHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH, IPayCHOU
MeEpHI YIIIa;

e Brluncnare miaomany TpeyrojabHUKOB, MPSIMOYTOJIbHUKOB, Tpaneluid, KpyroB u
CEKTOPOB;

e BblunciaTh JUIMHY OKPYXHOCTH U JIIMHY AYTU OKPYXHOCTH;

e BbUNCIATH ATMHBI JTMHEHHBIX 2JIEMEHTOB (DUTYP M UX YIJIbI, HCIIOJb3YS N3YUYCHHBIE
($hopMyIibl, B TOM 4ncie GOPMYIIbI ATUHBI OKPYKHOCTU U JUTMHBI IYTH OKPYKHOCTH,
dhopmysl miomanen Guryp;

e Pemate 3aaun Ha 10KA3aTENBCTBO C UCIOJIB30BaHUEM (POPMYI IIIMHBI OKPYKHOCTU U
JUIMHBI IyTU OKPYKHOCTH, GOpMyI IIomaneit uryp;

e PemaTte npakTHUECKUE 33]]a41, CBA3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BETUUHH(

WCIOJIb3YS MPU HEOOXOIMMOCTH CIIPABOYHUKHU M TEXHUYECKUE CPEJICTBA).
BBINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCH:

e Brruucnare miomanu Guryp, COCTaBICHHBIX U3 ABYX WU O0Jjiee MPsSMOYTOJIbHUKOB,
napaieIorpaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOpa;

e Briuncnare mionaam MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOIIEHHSI PABHOBEIUKOCTH U
PaBHOCOCTaBJICHHOCTH.

e [IpumensaTs anredbpandeckuii U TPUTOHOMETPUYECKUN anmnapaT v UJIeU JABUKEHUS IpU

PEIICHNH 3aJa4 Ha BBIYHUCIICHUEC nnomaz[eﬁ MHOT'OYT'OJIbHUKOB.

KOOPJINHATDBI
BbInyCKHUK Hay4uTCH

e Brpmuucnars JUIMHY OTPE3Ka 10 KOOpAUHATaM €ro KOHIOB; BBIYUCIIAATE KOOPANHATBI
CCPCANHBI OTPC3Ka,

e lcnonp30BaTh KOOp,Z[PIH&THLIfI MCTOA IJIS1 NU3YUYCHUA CBOMCTB IIpAMBIX U OKPY)KHOCTGI\/‘I.
BBIHyCKHI/IK IMOJIYYMT BO3MOKHOCTD

L4 OBJ'IaI[eTL KOOPAWHATHBIM METOAOM PCHICHUS 3a/1a4 HAa BBIYUCIICHUC U JOKA3aTCIILCTBO,
L4 HpI/IO6peCTI/I OIIBIT UCITOJIb30BAHHA KOMIIBIOTCPHBIX ITPOTaAMM JJId aHAJIM3a YaCTHBIX
CJIY4acB B3aUMHOI'0 PaCIIOJIOKCHUA OKPY)KHOCTCﬁ U IPSAMBIX;

L4 HpI/IO6peCTI/I OIIBIT BBIITIOJIHCHUA ITPOCKTOB.



BEKTOPBI
BbInycKHHUK HAYYUTCS

e OnepupoBaTh C BEKTOpaMU: HaXOJAUTh CyMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX
TCOMETPHUUICCKHU, HAXOAUTH BCKTOD, paBHI)If/i IMPOU3BCACHHIO 3aJaHHOI'0 BEKTOpa HAa
YUCIIO;

L4 HaXOILI/ITI) AJIsL BEKTOPOB, 3alaHHBIX KOOPAWHATAMU: JJIMHY BEKTOPA, KOOPAWHATLL
CYMMEBEI U pa3HOCTH IBYX U Ooitee BCKTOPOB, KOOPAWHATHBI ITIPOU3BCACHUA BCKTOPA HA
YUCII0, IPUMCHSA ITPU HCO6XOI[I/IMOCTI/I HepeMGCTHTeHBHBIﬁ, coYeTaTeILHBINA NI
pacnpenenuTebHbIN 3aKOHBI;

e Brmaucnars CKaJIApHOC MPON3BCACHUEC BEKTOPOB, HAXOJUTH YI'OJI MEXKAY BEKTOpaMH,

YCTaHaBIMBATh MEPIECHINKYIIPHOCTD NPSIMBIX.
BhINYyCKHUK MOJYYUT BO3MOKHOCTH

L OBJ'Ia)IeTB BCKTOPHBIM METOJIOM IJId PECIICHHA 3a1a4 Ha BEIYHUCIICHHUEC U JOKAa3aTCIbCTBO,

e [IpuoOpecTy ONBIT BHINOJIHEHUS TPOEKTOB.

COJEPKAHUE KYPCA AJITEGPHBI 8-9 KJIACCOB
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< AJredOpanyeckue BLIPAKeHUS

BLIpa)KeHI/Ie C IICPCMCHHBIMU. 3HaucHHUE BBIPpA)KCHHA C IICPECMCHHBIMU. I[OHYCTI/IMBIG
3HAaYCHHA IICPCMCHHBIX. ToxnpectBo. ToxXAeCTBEHHbBIC Hp606p330BaHI/I${ aﬂre6paI/I‘16CKI/IX

BLIpa)KeHHﬁ. I[OKB.?»B.TGJ'IBCTBO TOXICCTB.

Crernens ¢ HaTypaJbHbIM IIOKa3aTCJICM U €€ CBOICTBA. O,Z[HOLIJ'IGHLI. O,[[HO‘-IJ'ICH
CTaHAApTHOTO BHUJA. CreneHn oJHOWwIeHa. MHOro4neHsl. MHOro41eH CTaHAapTHOT'O BUAA.
CrereHb MHOTOYJICHA. CJ'IO)KGHI/IG, BBIYUTAHUEC U YMHOKCHHUEC MHOT'OYWICHOB. CDOpMy.TIBI
COKpaH_IéHHOFO YMHOKCHUSA: KBaApaT CyMMBI U KBaJIpaT pa3HOCTHU ABYX BBIpa)KeHHﬁ,
MPOU3BCACHUC CYMMBI H PA3HOCTU ABYX BLIpa)KeHPIfI. PazioxeHre MHOTOYIEHA HA MHOXKUTEH.
BriHeceHre MHOKUTES 32 CKOOKH. Metonr PYHIIUPOBKH. Pa3HocTh KBaaApaToB ABYX

BbIpakeHni. CymMMa 1 pa3HOCTh KyOOB BYX BelpakeHuil. KBanparusiif Tpéxunen. Kopenb



KBazipaTHOTro TpéxwieHa. CBOICTBa KBaJApaTHOro TpEXwieHa. Pa3noxeHue KkBaapaTHOTO

TPEXWICHA HA MHOKUTEIIN

Panmonaneubie Beipaskenust. Llenbie Beipaskenusi. J{poOHbie BepakeHUs. PanimoHanbHast qpo0b.
OcHOBHOE CBOMCTBO panMoHaIbHOM 1podu. CrokeHue, BRBIUYUTAHUE, YMHOKECHHUE U JICTICHUE
panroHanbHBIX qpobeii. Bo3BeneHne panuoHanbHOM ApoOu B cTeneHb. ToXIecTBeHHbIE

peoOpa3oBaHmsl palliOHATBHBIX BEIpaKeHUH. CTEIeHB C IIENIBIM IMOKa3aTelieM U €€ CBOMCTBA.

KBanparusie kopHU. ApudMeTndeckuil KBaJpaTHbIM KOPEHb U €ro CBONCTBA.

ToxnecTBeHHble MpeoOpa30BaHMUs BRIPAKEHUMN, COAEpKAIINX KBAaJpaTHbIE KOPHHU.

% YpaBHeHMs

VYpaBHeHue ¢ oqHOM nepeMeHHo. KopeHb ypaBHeHHs. PaBHOCHIIBHBIE ypaBHEHHS.
CBoiicTBa ypaBHEHHI € OJHOW ITEPEMEHHOMN. YpaBHEHHUE KaK MaTeMaTH4ecKasi MOJIEIb

peanbHOMN CUTyaluu.

JIuneiinoe ypaBHenue. KBaapatHoe ypaBHeHne. @opMyiia KOpHEH KBaJPATHOIO YPaBHEHUS.
Teopema Buera. PartnonansHbie ypaBHeHUs. PelieHre paBHOCHIBHBIX YPaBHEHHM, CBOISAIIUXCS
K JINHEWHBIM WJIM KBaJpaTHBIM YpPAaBHEHUSAM. PemieHue TEKCTOBBIX 3a/1ad C MOMOUIBIO

palMOHANBHBIX YPABHEHUH.

VYpaBHeHHe ¢ IByMs TiepeMeHHBIMU. ['paduk ypaBHEHUS ¢ IBYMS NIepeMeHHBIMU. JInHEeHOe

ypaBHEHHUE C JIBYMS IIEpEMEHHBIMH U €ro rpaduk.

Cucrembl ypaBHEHUH ¢ ABYMS IepeMeHHbIMU. ['padudeckuii MeTO ] pelieHrs CUCTEMbI
YpaBHEHUU C JABYMSI NepeMEHHBbIMU. PelieHue cucteMm ypaBHEHHI METOIOM MOJCTAHOBKH U

cioxxenus. Cucrema ABYX ypaBHeHI/Iﬁ C AByMs IICPEMCHHBIMU KaK MOICJIb peaﬂBHOﬁ CUTYyaluu.
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+ HepaBeHcTBa

Yucnossie HCPAaBCHCTBA U UX cpoiicTBa. CloKeHHe U YMHOKCHHEC YUCIIOBBIX HCPABCHCTB.
OL[GHI/IBaHI/Ie3Ha‘{eHPI${ BBIPAXKCHUSL. HepaBeHCTBO C OHOH HepeMeHHOﬁ. PaBHOCHUIBEHEIE
HCEpPAaBCHCTBA. YucaoBeie MMPOMCIKYTKHU. JInHeiliHble 1 KBaApAaTHBIC HEPABCHCTBA C OJIHOH

nepeMeHHoﬁ. Cucrtembl HCPaAaBCHCTB C OJIHOM nepeMeHHoﬁ.

< YucaoBble MHOKECTBA

MHOKeCTBO U €ro 31eMeHThI. CrocoObI 3aJlaHys MHOXKeCTBa.PaBHbIEe MHOKECTBA. HYCTOC
MHO>eCTBO. [IoaMHOXKECTBO. OHCpaLII/II/I HaJa MHOXCCTBaMU I/IJ'IJ'IIOCTpaLII/IH COOTHOIIICHUI

MCKAY MHOKCCTBaAaMU C TIOMOIIIBIO AUarpaMm Bﬁnepa. MHoecTBa HaTypaJbHBbIX, LCJIbIX,



m
pallMOHAJIBHBIX YHUCCIIL. PaLII/IOHaJIBHOG YHCJIO KaK I[pOGB BHUJa ; , 7€ M- ICJI0€ YHUCJI0, an—

HaTypalbHOE, U KaKk OECKOHEUHas Meproandeckas aecatuunas apo0os. [Ipencrasienue 06
HMPPALMOHAIILHOM 4Hciie. MHOXKECTBO IEHCTBUTENBHBIX uncel. IIpencrasienne
JNEHUCTBUTENLHOTO YUCIIA B BUIE OECKOHEUHON HENEPUOIUYECKON JECITHYHOU ApOoOH

CpaBHeHue neicTBUTENBHBIX Yrcel. CBs3b Mex 1y MHOKecTBamu N. Z. Q/

R

< DYHKUMH

Yucnaosble pyHkumnu

@OyHKIMOHAIbHBIE 3aBUCUMOCTU Mexay BennunHamu. [lonstue pynkunn . DyHKIUSA Kak
MareMaThdeckas MoJielib peasibHOTO mpoiecca. O6IacTs onpenesaeHus: u 00JacTh 3HAUCHUM
¢yskuun. Cnoco6s! 3aaanus pyHkuuu. I'papuk ¢pyukuun. [loctpoenue rpadukoB QyHKIHUI C
oMol1bI0 TpeodpazoBanuil puryp. Hynu ¢pynkuuu. [IpoMexyTky 3HAKOIOCTOSIHCTBA (DYHKITUH.

[IpomexyTku Bo3pacTaHUs U IPOMEKYTKU YObIBaHUS (DYHKIIMH.

Jluneitnast pyHKus, oOpaTHas MPOMOPLUOHAIBHOCTD, KBaipaTHUHas (QyHKIIHS,

dyHKIMA Y = VX , NX cBOICTBA M TpadHKH.
YucJioBbIE MOCIE0BATEIbHOCTH

[Tousarue ynciaoBoi nociaenosareabHOCTH. KOHEUYHBIE U OECKOHEYHEBIE
nocienoBarenbHOCTU. CrocoObl 3ajaHusl TOCIe0BaTeNbHOCTU. ApudMerndeckas U
reoMerpuueckas nporpeccud. CBoiicTBa WieHOB apu(PMETHYECKOM U TeOMETPUUECKOM
nporpeccuii. @opmyiisl 00IIEro YwieHa apu(METHIECKOW U TEOMETPUUYECKON TPOTPECCHT.
DopMyIIBl CyMMBI N —TIEPBBIX WICHOB apu(PMETHIECKOM U TeOMEeTpUUIecKo rmporpeccuii. Cymma
OeCKOHEYHOM TreoMeTpUIECcKOi porpeccuH, y Kotopoit |q| < 1. Ilpencrasienne 6eCKOHEUHOM

MePUOANYECKON IECATUYHOM IpoOH B BUEC OOBIKHOBEHHOM JAPOOH.

& DJIeMEeHTbI NPUKJIAIHON MATEMATHKHU

MaremaTudeckoe MOJCIIMPOBAHUC. HpOI_IeHTHBIe paC‘{éTLI. CDopMyJIa CJIOXXHBIX
IIPOLICHTOB. HpI/I6JII/I)KéHHBIe BBIUHCIICHHS. AOCOJIFOTHAS M OTHOCHTEIIbHAS
NOTrpCIHIHOCTH. OcHOBHEBIE mpaBujia KOM6I/IHaTOpI/IKI/I. YacroTa u BEPOATHOCTDH
cnyqaﬁHoro coopiTHs. Knaccuueckoe ONPCACIICHNUEC BEPOATHOCTHU. HauanpHble CBeACHUA
O CTaTHCTHUKCE. Hpe[[CTaBJ'IeHI/IC JaHHBIX B BUIC Ta6J'II/II_I, KPYIrOBbBIX U CTOJIOYATHIX
Auarpamm, Fpa(bI/IKOB. CTaTHCTUYECKHE XapaKTCPUCTUKU COBOKYITHOCTH JAHHBIX:

CpCAHCC 3HAUCHUC, MOJd, pa3dMax, MCJUaHa BLI60pKI/I.



X AJiredpa B HCTOPHYECKOM PA3BHTHH.

3aporxaeHue anreOppl, KHUTa O BOCCTAHOBIICHHH U MIPOTUBOTIOCTABICHUN
Myxammena anb-Xope3mu. Mcropust popmupoBaHus MaTeMaTHndeckoro si3bika. Kak
3apoauiach ujes koopauHar. OTKpbITHE UppalMOHAIBbHOCTU. U3 uctopuu
BO3HUKHOBEHMs (OPMYII [Tl pellieHus ypaBHeHu# 3-i1 u 4-ii cteneneit. Vcropus
pa3BuTHs moHsATUs QyHKIMH. Kak 3apoauinacek Teopusi BeposTHOCTe. Umcna

®ubonauun. 3amaga JI.ITuzanckoro (PubOHAYYN) O KPOJIUKAX.

JI.® Marauukuii. I1.JI.Ye6simen. H.W.Jlob6aueBckuii. B.S.ByHskoBckuii.
A.H.Kommoropos. ®.Buet. Il.depma. P.Jlexapt. H.Taptanes. [|.Kapmgano. H.AGens.

b.ITackans. Jl.ITuzanckumii. K.I'aycc.

COJAEPXAHUE YYEBHOI'O KYPCA 1O AJITEBPE 8 KJI. JIsA
YUAIIUXCH C 3I1P

Uucnossle BelpakeHUs. BelpaxkeHus ¢ nepeMeHHbIMA. CpaBHEHME 3HAUEHUM BBIPAKCHUH.
CBoiicTBa neHCTBUN HAA YrCIaMU. TOXIECTBA U TOXKIACCTBEHHBIC MPEOOPa30BaHMS BEIPAKCHHIM.
VYpaBHeHue u ero KopHu. JIMHEHHOE YypaBHEHHE C OJHOW NEepeMeHHOW. Pemenuwe 3amad ¢
MOMOIIBI0 YpaBHeHUN. CpenHee apugMeTuuecKoe, pa3Max U MoJa (03HAKOMUmelbHo), MeaHa
KaK CTaTUCTUYECKAasl XapaKTEPUCTHKA (O3HAKOMUMENbHO).

[Tonsitne QyHKIMKM, HE3aBUCUMOW TEPEMEHHOW (apryMeHT), 3aBUCUMOUN TEpPEeMEHHOU
(bynkus). Beraucnenne 3HaueHnit Gpynkuuu mo dopmyne. Onpenenenue rpaduka QyHKIUM.
[IpsiMmasi mpomOpIMOHANBHOCTD y=kx U e¢ rpaduk. Jlunelinas GyHkums y=xx+b u ee epaduxk.
CpoiicTBa (hyHKIIMI paccMaTpuBaTh Ha KOHKPETHBIX I'padUKax (03HAKOMUMENbHO).

OrnpeneneHre CTENEHU C HAaTypalbHBIM IOKAa3aTesleM, OCHOBAaHUE CTEIEHH, IOKa3aTellb
creneHu. CBOWCTBA CTENEHU C HATYPAJIbHBIM MOKa3aTesieM. Y MHOXKEHHUE U JICTICHUE CTEIEHEH ¢
OJIMHAKOBbIM oOcCHOBaHMeM. CTemneHb C HYJIEBBIM IOKa3zareneM. Bo3BeneHue B CTENEHb
MIPOU3BE/ICHUS U CTETICHH.

OpnouneH, KOA(QQUIMEHT U CTENeHb OJHOWICHA M €r0 CTaHJAPTHBIM BHUI. YMHOXKCHHE
O/IHOUJIEHOB. Bo3BelieHHEe OJHOWIEHa B cTeneHb. DyHKIUM y= X° U y= x> u ux
rpaduku(osnakomumenvro). CBocTBa GYHKIUI paccMaTpuBaTh Ha KOHKPETHBIX rpadukax.

MHorousnes, WwieHbl M cTeneHb MHorowieHa. JIpywineH. Tpéxunen. CraHgapTHBIM BHI
MHOTOwIeHa. CII0)KEHHE W BBIYNTAHUE MHOTOWIECHOB. YMHOXEHHE OJAHOWIEHA Ha MHOTOWIEH.
BbiHecenne oO0mero MHOXHTENS 3a CKOOKM. YMHOXKEHHE MHOTOYJIEHa Ha MHOTOYJICH.
PaznoxeHne MHOTO4JIeHa Ha MHOYKUTEININ CIIOCOOOM TPYIITUPOBKH.

Bo3Benenue B kBagpaT W B KyO CyMMBI M Pa3HOCTH JBYX BbIpakeHHH. Pa3noxkeHue Ha

MHOXHTCIU C IOMOIIBIO (I)OpMy.H KBaJgpaTa CyYMMBI U KBaJipaTa pa3HOCTHU. YMHOXKEHHE Pa3HOCTH



JIBYX BBIp@KEHHUH HAa UX CyMMY. Pa3noskeHne pasHOCTH KBaJApaTOB Ha MHOXKHUTENU. Paznoxkenue
Ha MHOYKUTEJIM CYMMBI Y PA3HOCTH KYOOB (03HAKOMUMENLHO).

[IpeoOpazoBaHue 1EIOTO BHIPAKEHHUS B MHOTOWICH. [I[puMEHEHHE pa3in4HbIX CIIOCO00B
JUIS pa3J0KEHUsI Ha MHOYKUTEIIH.

JIuHeliHOE ypaBHEHHE C IBYMs NEepEeMEHHBIMH. | paduK JIMHEHHOTO ypaBHEHUS C JBYMS
MEPEMEHHBIMU (03HaKomumenvro). CUCTEMbl JIMHEMHBIX YpPaBHEHUW C JBYMSI TMEPEMEHHBIMH.
Pemienne cucreM JHMHEHHBIX ypaBHEHHMH: TpadUUecKuii, CIOCO0 TOJCTaHOBKH, CIIOCO0
cioxeHus. Pemenue 3a1a4 ¢ moMOIIBIO0 CUCTEM YPaBHEHUN (03HAKOMUMENbHO).

[ToBTOpEHME.

AKTyaqpHOCTh HW3Yy4eHHs anreOpsl B 7 Kiacce: AnreOpa HameneHa Ha ¢GOpMHpPOBaHUE
MaTeMaTHYeCKOTO ammapara ajs pelieHHs] 3a7a4 M3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB,
OKPYXaIoIel peaTbHOCTH. S3bIK alreOphl MOYEPKUBACT 3HAUCHHE MATEMATHKH KaK sI3bIKA IS
MIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeNel, MPOIeCCOB U SIBICHUN peaidbHOro mupa. OmHol u3
OCHOBHBIX 3a/Jlad HM3y4EHUsS aireOpbl SBISETCA pa3BUTHE ANTOPUTMUYECKOTO MBIIIJICHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHHMsS Kypca WH()OPMATHUKH; OBJAJCHUE HAaBBIKAMU
JNENYKTHUBHBIX paccyxkiaeHui. [IpeoOpazoBanme cUMBOJIMYECKHMX (OpPM BHOCHT  CBOWM
cnenuduuecknii BKJIaL B PA3BUTHE BOOOpPaKEHHUs, CIOCOOHOCTEH K MaTeMaTHUYEeCKOMY
TBOpYECTBY. J[pyroi BakHOU 3amaveil M3y4eHHS aareOphl SBISCTCS MOJYyYEHUE IIKOJIbHUKAMHU
KOHKPETHBIX 3HAHUN O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTHUYeCKOW MOJENH IS OMHCAHUS U
UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB, A (OPMUPOBAHUS Y YUAIUXCS TMPEICTABICHUN O
POJIM MaTEeMaTUKHU B Pa3BUTUU HUBWIM3AUH U KYJIbTYpbl. Llenu nzyuenus anredpsl B 8 kiacce: -
OBJIaJICHUE CHCTEMOM MaTeMaTHYeCKUX 3HAHUM U yMEHUH, HEOOXOAMMBIX Ui NPUMEHEHUS B
MPAKTUYECKON JEATEIbHOCTH, U3YYEHHUS CMEXHbBIX AMCLHUILUINH, MPOJODKeHUS o0Opa3oBaHus; -
MHTEJUIEKTyaJIbHOE pa3BUTHE, (JOPMUPOBAHNE KAYECTB JINYHOCTH, HEOOXOAUMBIX YEJIOBEKY IS
MOJIHOIICHHOW JKM3HM B  COBPEMEHHOM  OOIIECTBE, CBONCTBEHHBIX MaTeMaTH4eCKON
JESITEeNbHOCTH: SICHOCTU U TOYHOCTH MBICTH, KpUTUYHOCTU MBIIICHUS, UHTYUIIUH, JIOTHUYECKOTO
MBIILJICHHS, 5 3JE€MEHTOB AJITOPUTMHUYECKON KyIbTYphl, MPOCTPAHCTBEHHBIX MPECTABIICHUH,
CIIOCOOHOCTH K TMPEOJIOJICHUIO TPYIHOCTEH; - (OpMUpOBAHHE NPEIACTABICHUNH 00 HIesIX U
METOJ]aX MAaTEMAaTUKH KaK YHHBEPCAJIBHOTO SI3bIKa HAYKH U TEXHHKH, CPEJICTBA MOJAEINPOBAHUSA
SIBJIEHUH W TPOLIECCOB; - BOCIUTAHUE KYJIbTYpbl JIMYHOCTH, OTHOLIEHUE K MaTeMaTHKE KaK K
gacTu OOIIeYeTIOBEUeCKON KYIbTYphl, Hrparolield 0coOyl0 posib B OOIIECTBEHHOM Pa3BHUTHUHU.
3amaun o0ydeHus anreOpbl B 8 Kiacce: - pa3BUTHE BBIYMCIUTENBHBIX H  (HOpPMaIbHO-
OTICPATUBHBIX aNreOpandecKuX YMEHUU 0 YPOBHS, MO3BOJISIONIETO YBEPEHHO MCIOIB30BATh UX
MpU pEIIeHWH 3aJa4y MaTeMaTUKU U CMEXKHBIX TMpeAMeTOB ((pHU3uKa, XUMHUS, OCHOBBI

MHPOPMATUKU M BBIYMCIUTEIBHON TEXHUKM W Jp.); - YCBOEHHE ammapara ypaBHEHUH H



HEPABEHCTB KAK OCHOBHOI'O CPEACTBA MAaTEMATHYECKOTO MOJEIMPOBAHUS MPUKIAJAHBIX 3a7a4; -
OCYIIIeCTBIICHUE (YHKIIMOHATBHOW TIMOATOTOBKH Yy4YallUXCS; - OBJAJCHUE KOHKPETHBIMU
3HAHUSIMU HEOOXOTUMBIMHU JUIsl TPUMEHEHUSI B MPAKTUYECKON NEATEIBHOCTH; - BBISIBICHHE U

Pa3BUTHUC MAaTCMATUUYCCKUX CHOCO6HOCTCI>'I, HHTCIUICKTYAJIbHOTO pa3BUTHUA YUCHUKA.

®opmbl OpraHm3anyy ya4eOHoro mpoiecca: GpoHTaNbHas, HHIUBUAYaIbHAS, TPYNIIOBast, apHasi,
Oecena, pacckas, JeKuus, TU(PQPepeHIMPOBAHHBIC 3alaHMs, B3aUMOIIPOBEPKA, MPAKTHUYECKAs

pabota, caMocTosITeNbHast padoTa, TPCHUHT.

@opMbI KOHTPOJIS: TEKYIIMA W UTOTOBBIA KOHTPOJIb, TECT, 3a4ET, MATEMATUYECKUW JUKTAHT,

CaMOKOHTPOJIb, BBAUMOKOHTPOJIb.

JIoCTIKeHHIO  Telel  mporpaMmbl  00ydeHHst OyIeT CIOCOOCTBOBATh  HCIIOJI30BAaHUE

COBPEMEHHBIX HHHOBAIIMOHHBIX TEXHOJIOTHIA:
-Texnonorus ypoBHeBoi quddepenunanuu o0ydeHus
- TexHnomnorus mpoOIeMHO-Pa3BUBAIOIIETO OOYICHHS
- 310poBBe-cOeperaroe TeXHOJIOTUI

- TexHonoruu coTpyAHUYECTBA.

COJAEPKAHUE KYPCA TEOMETPUMU 8-9 KIIACCOB

X H[!OCTGﬁHIPIG r¢eOMETPHUYECCKHUE !l!l/ll“ynbl

Tqua, npsamas. OTpC3OK, JIy4d. Yron. Buapl YI'JIOB. CMeKHBIC BCPTUKAJIBHBIC YI'JIbI.
EI/ICCGKTpI/ICEI yria.

Ilepecekaromuecs 1 napauienbHble npsMble. [lepneHuKyaspHblie TpsMble.
[Ipu3Haku napamienbHOCTH NpsAMBbIX. CBOMCTBA MapaIeIbHBIX HPSIMBIX.
[leprieHAUKyYISAp U HAKJIOHHAS K MIPSIMOIA.

«* MHOroyroJbHUKH.

Tpeyronsauku. Buas! TpeyroiasHukoB. MennaHa, OucceKTpuca, BbICOTa, CPETHSSA
JTUHUA TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBONHCTBA U MPU3HAKU
paBHOOEIPEHHBIX TPEYTroJIbHUKOB. CepeIMHHBIN NMepneHuKysIp oTpe3ka. Cymma yrios
TpeyrojbHuKa. BHemHue yribl TpeyronbHuka. HepaBeHCTBO TpeyrojpHUKA.
CooTHOIIeHHSsI MEXy CTOPOHAMHU U YriaMu TpeyroyibHuKa. Teopema [Tudaropa.



[Tono6usie Tpeyroapauky. [Ipu3naku nogooust TpeyroibHUKOB. TOUKH
nepeceueHust MeJiaH, OUCCEKTPUC, BHICOT, TPEYTOJIbHHUKA, CEPEIMHHBIX
NEPIIEHAUKYIISIPOB CTOPOH TpeyroibHUKa. CBONCTBO OMCCEKTPHUCHI TPEYT OJIBHUKA.
Teopema daneca. MeTpuyeckue COOTHOILIEHUSI B IPSIMOYTOJIbHOM TpeyrosibHUKe. CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC OCTPOTO yIja IPsIMOYTOJBHOTO TPEYIOJIbHUKA U YIJIOB OT
0 1o 180°. ®opmyIibl, CBA3BIBAIONINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO U
TOTO ke yria. Pemienne TpeyroibHUKOB. TeopeMa CHHYCOB M TEOpeEMa KOCUHYCOB.

Yerbipéxyronpuukiu. [lapamnenorpamm. CBolicTBa U PU3HAKU
napajuienorpamma.. [IpsmMoyroyibHUK, poM0O, KBaJipaT, MX CBOMCTBA U MIPU3HAKH.
Tpanenus. CpenHss IMHUS Tpanelyu U €€ CBOWCTBA.

MHoroyroiasHuKU. Beimykible MHOTOYroJbHUKHA. CyMMa yIiioB BBIITYKJIOTO
MHOT'OYTOJIbHHKA. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.

X OKpVY:KHOCTh M KpVI. I'eomMeTpHUYecKHe MOCTPOEHMS

OKpyXHOCTB M KpYI'. DJIEMEHTBI OKPYKHOCTHU U Kpyra. L{eHTpaibHbIe U BIIMCAHHBIE
yribl. KacarenbHas K OKpYKHOCTH M €€ CBOMCTBA. B3auMHO€ pacnosioxkeHne npsiMoi u
OKpyx)HOCTH. ONIMCHHAsA 1 BIIMCAHHAs OKPY>KHOCTH TPEYroJibHUKA. BriicaHHbIE M ONTMCAaHHBIE
YEeTBIPEXYTOJIBHUKH, UX CBOMCTBA U MPHU3HAKU. BMCaHHBIE N ONTMCAaHHBIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHBIN TEPIEHANKYIIAP OTPE3Ka U
ouccekTpuca yria kak ['MT.

['eoMeTpuueckue nocTpoeHus UUPKYJIEeM U JTMHEHKOM. OCHOBHBIE 3a/1a4l Ha
MMOCTPOCHHUE: TIOCTPOCHHE YIila, PABHOTO JTAHHOMY, TIOCTPOCHHUE CEPEIMHHOTO MEePIEHINKYIIIpa
JAHHOTO OTPE3Ka, MOCTPOSHUE TPSIMOM, MTPOXOISIICH Yepe3 TaHHYIO TOUKY 1
MEePIEHIUKYIIIPHON TAaHHOH MPSMOM, TOCTPOEHNUE OMCCEKTPHCHI JaHHOTO yria. [loctpoenue
TpeyroJibHUKa 1o 3aJaHHbIM 35ieMeHTaM. Meron ' MT B 3agadax Ha mocTpoeHuUe.

+» H3mMmepeHne reoMeTpMYecKMX BeJIHYNH

HJ'II/IHa OTpEC3KaA. Paccrosnue MCXKAY ABYMS TOYKAMH. PaccrosHue ot TOUKH J0 HpHMOfI.
Paccrosnue MCKAY IMapaJUICJIIbHBIMHA IPSAMBIMH.

IlepumeTp MHOTOYroJabHHKA.
JluHa OKpY>KHOCTH. J[JIMHA TyTrU OKPYKHOCTH.
I'panycHas mepa yrna. BenuunHa BnMcaHHOTo yria.

IlonsTue mIomanu MHOT'OYT'OJIbHUKA. PaBHOBenMKHE CI)I/IprBI. Haxoxxnenue miomanu
KBaapara, IpAMOYIroJIbHUKA, IMapajuIeiiorpaMmmMma, Tp€yroJbHHKa, TpalCunu.

Ionsitue muomanu kpyra. [Inomane cexkropa. OTHOLIEHHE TUIOMAAEH TOJOOHBIX QUTYP.

X JleKapToBbI KOOPAMHATHI HA ILJIOCKOCTH




dopmyna pacCTOSHUS MEXIy JByMs ToukamMu. KoopanHaThl cepeinHbI OTpe3Ka.
VYpaBuenue purypsl. YpaBHeHHE OKPY)KHOCTHU U MPSIMON. YTIIOBOK KO(PPHUITHEHT
MIPSIMOM.

% BekxTopsbI

[Tonstue Bexktopa. Moayine (anuHa) Bektopa. PaBHbie BekTopsl. KosmnHeapHbie
BekTOphl. Koopannatel BekTopa. CiiokeHHE U BBIUUTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. CkansipHoe npousBeieHne BEKTOpoB. KocuHyc yriia Mexay 1ByMsi BEKTOpaMu.

X I'eoMeTpHyYecKre NPeodpPa30BaHUs

[TonsiTre o npeobpazoBanuu Gurypsl. JIBuxenue ¢purypsl.. Buasl aBrmkeHus Guryps:
napajuleNIbHbIN epeHoc, oceBas cuMMeTpus, oBopoT. PaBHbie ¢purypsl. 'omoteTus. [logobue
¢uryp.

* DJIeMeHThbI JOTMKH

Onpenenenue. AKCUOM U TeopeMbl. JlokazarenbcTBo. Jl0Ka3aTenbCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas nanHoi. HeoOxommMoe 1 1ocTaToOuHOE yCiaoBUe. YTIOTpeOIeH e
JIOTUYECKUX CBSI30KECIU..., MO..., M020a U MOAbKO MO20d.

X I'eoMeTpusi B MCTOPHMYECKOM PA3BUTHH.

N3 wucropum reomerpun, «Hauvama»  EBknmma. Hcrtopus nstoro mnocrynara EBkiupa.
Tpuronomerpus — Hayka 00 H3MEpEeHUH TpeyroJbHUKOB. [locTpoeHne mpPaBUIBLHBIX
MHOTOyroJbHUKOB. Kak 3apommmace uaes koopaunat.H.M.JloGaueBckuit. JI.Dwnep. Panec.
[Tudarop.



IIpumepHoe TeMaTHUYECKOE IVIAHMPOBaHUE. AJiredpa. 8 kiace

3 yaca B Hegearo, Bcero 105 yacon

Buabl gesasTeIbHOCTH JJIsl A€Tel ¢

® OB3
oy < Koan XapakTepucTHKA OCHOBHBIX BH0B
: 2 Conepzanue yuenoro YeCTBO AesITeJIbHOCTH YYeHHKA
S = MaTepHaja . N
T 2 4acoB (Ha ypoBHE y4eOHBbIX JeiicTBUIi)
=
I
I'naga 1 44
PannonajibHbIe BHIpasKeHUs
1 PanmonasbHbIe 1poOu 2 Pacnosnasamy 1ienple pallMoOHANBHBIC BRIDAXKEeHUs, | Pacnosnasamo uenble palioHaTbHbIE
N - IpOOHBIE PalMOHAIBHBIE BBIPAKEHUS, IPUBOJUTD BBIPXKEHHUS, IPOOHbIE pallOHAIbHbIE
2 OcHOBHOE CBOWCTBO pallMOHAIBHOI Apodu 3 .
HPHMEPHI TAKMX BBIPAXKESHUH. BBIPAXKEHHUS, IPUBOJUTH IPHMEPHI
3 CroxeHne U BBIYMTaHUE PALIMOHATBHBIX JpOOeH ¢ 3 Dopmynuposams: TaKUX BBIPAKECHUM.
OIMHAKOBLIMU 3HAMEHATEIIAMH onpedenenus: palOHaIBHOTO BEIPAKEHHUS, Dopmynuposamu:
- JOIYCTUMBIX 3HAYEHHI IepeMEHHOH, onpedenenus: paoHaIbHOTO
4 CrioxeHue ¥ BEMHTAHNE PALHOHAIBHBIX APOOEH ¢ pasHBIMI 6 TOXKIECTBEHHO PAaBHBIX BBIPA)KEHUH, TOXKIECTBA, BBIPXKEHHUS, TOMYCTUMBIX 3HAUCHUH
SHaMCHATCIIMH PAaBHOCWIIBHBIX YPaBHEHHH, palHOHAIEHOIO HEePEMEHHOM, TOXKIECTBEHHO PAaBHBIX
KonTtponbraspa6ora Ne 1 1 YpaBHEHHS, CTETICHH C HYJIEBBIM II0Ka3aTesieM, BBIpKEHHUI, TOXKIECTBA,
- CTEIIeHH C IebIM OTPHIATEIbHBIM [IOKa3aTeseM, PaBHOCWJIBHBIX YpaBHEHHH,
5 YMHOXEHHE H A€NCHHE PalHOHANBHBIX nipobdeit. 4 CTAHIAPTHOTO BM/IA YUCIIA, 0OPaTHOM PaILMOHANEHOTO YPABHEHHS, CTETEHH C
BosBesienne paunonanbHoi podH B cTeneHs TIPOMOPIUOHATLHOCTH; HyIEBBIM MOKa3aTeleM, CTENeHH C
6 TOXKIECTBEHHBIEPEOOPa30BaHUAPALIOHATbHBIX BHIPAXKEHHIL 7 c80licmea: OCHOBHOE CBOMCTBO palliOHaIbHOH LEJTbIM OTPHIATETBHBIM [TOKa3aTeNeM,
IpoOu, CBOKMCTBA CTETICHH C LIEJIBIM ITOKa3aTelieM, CTAHJAPTHOr'O BHJA YHCIa, 0OpaTHON
Kontponsraspabdora Ne 2 1 TIPOIIOPLIHOHAIBHOCTH;
7 PaBHOCHIIbHbIE YPABHEHNL. 3 ypaBHeHHH, GyHKIHH Y = E ; ceoticmaa: OCIEOBHO6C CBOP”ICVTBO
AIIMOHAIBHOM IpOOH, CBOMCTBA
PanpoHANLHEIC ypaBHEHIA npaguia: CIOKEHUs, BBIYUTAHNS, YMHOKEHHS, ET:HGHI/I c uenmlgl) HOK’aSaTCJICM,
8 CreneHs C eNbIM OTPUIIATEIEHBIM MTOKa3aTeIeM 4 TENEHNs TpOOeH, BO3BEIEHNUS IPOOHU B CTETIEHD;
YCIIOBHE PAaBEHCTBA POOH HYIIIO.
9 CBolicTBa CTENEHH C LIEJIBIM ITOKA3aTeIEM 5




Buapl 1eITeJILHOCTH 1A AeTel ¢

x OB3
5y < Koan XapakTepuCcTHKA OCHOBHBIX BH0B
S = Conepxanue yueOHOr o
g = 4eCTBO HAeATeTbHOCTH YYeHHUKA
= & MaTepHaJa . N
8 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
=
I
10 k 4 [Jlokazviéams CBOWCTBA CTEIIEHU C LIENBIM k
Oynkuus Y = — u e€ rpapuk MOKA3aTeNEM. ypaBHeHuH, GyHKIMn Y = —
X Onucvieams rpaduuecKuii METOJ| peLIeHHs n
KoHtponbHaspabora Ne 3 1 ypaBHeHHUii ¢ O/IHOi lepeMeHHO. npaeuna: CIOXKEeHUs, BBIYUTAHUS,

IIpumensams OCHOBHOE CBOMCTBO pallMOHAIbHOU

JIpOOH JIJIsl COKPAIICHUS U MPeoOpa30BaHus APOOCH.

[MpuBoanTh ApodH K HOBOMY (00IIEMY)
3HameHaTento. Haxonuts cymMMy, pa3sHOCTb,
MPOM3BEICHUE U YaCcTHOE IpoOeii. BrImomHAT
TOXIECTBEHHBIC MTPeoOpa30BaHuUs PAllIOHATIBHBIX
BBIPAKEHUI.

Pewamsb ypaBHEHUs C IEPEMEHHON B 3HAMEHATENE
ZpoOwu.

Ilpumensams CBOMCTBA CTEIIEHU C LIEJIBIM
MoKa3artesneM ISl IpeoOpa30BaHUs BEIPAKECHHH.
3anucviéampb 9ncia B CTAHJAPTHOM BHJIE.
Buinoansms nocTpoeHue U 4TeHUe rpaduka

k
dynkm Y = —
n

YMHOXEHWUsI, AeNeHHs ApoOei,
BO3BEJICHHSI JPOOH B CTENEHb; YCIOBUE
paBeHCTBa APOOU HYJIIO.

Onucvieams rpadUuecKuii METON
pelIeHus] YpaBHEHUI C OJHOU
IIEPEMEHHOM.

IIpumensims OCHOBHOE CBOMCTBO
paLoHaTBLHON IPOOH VIS COKPALLICHHS
U npeoOpa3zoBaHust IpoOeH.
[TpuBoauTh NpodH K HOBOMY (00IIEMY)
3HamMeHaTemo. Haxomurs cymmy,
pa3HOCTh, [IPOU3BEAECHHIE U YACTHOE
Jipo0Oeii. BBITONHATH TOXIECTBEHHbBIE
npeoOpa3oBaHus PALOHATBHBIX
BBIPAXKEHUI.

Pewamsb ypaBHEHUs ¢ IEPEMEHHON B
3HaAMeHaTese JAPoou.

Ipumensms CBOMCTBA CTEIIEHU C
LETIBIM TTOKa3aTeNeM JUIs
npeoOpa3oBaHUs BEIPAKCHU.
3anucwieamp 4ucna B CTAaHAAPTHOM
BUJIE.

Buinonnams mocTpoeHne u YTeHNE

k
rpaduka pyHKnnm Yy = —
n




Buapl 1eITeJILHOCTH 1A AeTel ¢

< OB3
5y < Koan XapakTepuCcTHKA OCHOBHBIX BH0B
S a Conepxanue yueOHOr o
Z 5 YeCTBO AesSITeILHOCTH YUeHHKA
= 8 MaTepHuaja 6 . .
g 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
I
I'naga 2
KBaapaTHbie KOpHH. 25
JeiicTBUTEIbHbIE YHCJIA
11 Dyukuus Y = X2 u eé rpadux 3 Onucwvléams: TIOHSITHE MHOXKECTBA, JJIEMEHTA Onuceigams: TIOHATHE MHOXXECTBA,
N N MHOXECTBA, CIIOCOOBI 33JaHHsT MHOXXECTB; SIIEMEHTa MHOYECTBA, CIIOCOOBI
12 KBazaparHbie kopHU. Apu(METHUECKHI KBaAPATHBII KOPEHb 3
MHO>KECTBO HAaTypaJIbHbIX YHCEII, MHOXXECTBO 3aJJaHuA MHOXKECTB, MHOXKECTBO
13 MHOXECTBOH €ro 3JIEMEHTHI 2 LIENBIX YHCEN, MHOXKECTBO PAllMOHANBHBIX YHCeT, HATYPAIBHBIX YKCEN, MHOXECTBO
14 I 0 2 MHO>XKECTBO ﬂeﬁCTBHTeHLHLIX YHCEIT U CBA3U MEXKIY HOCIbIX YUCCJI, MHOXKECTBO
OAMHOKECTBO. VIICPALMMHAl MHOKECTBAMH 9TUMH YHCJIIOBBIMU MHOXKXECTBAMU; CBA3b MEKIY palrOHAJIbHBIX YHUCEI, MHOXECTBO
15 | YuciioBbleMHOXKECTBA 2 0ECKOHEUHBIMH JIECATUYHBIMHU IPOOSIMHU U JEHCTBUTENIBHBIX YNCEIN U CBSI3H MEXIY
- PaLOHAILHBIMY, UPPALMOHAIBHBIMHI YHUCIIAMHU. 9TUMH YHCIOBBIMI MHOXXECTBAMH;
16 | CpoiicTBaapu@MeETHIECKOro KBAPATHOrO KOPHS 4 Pacnosnasamo palioHaIbHbIE U HPPALMOHAIBHBIE | CBA3b MEXK/Y OECKOHEUHBIMU
17 TOKIeCTBEHHbIE IPEOOPa3OBAHHS BbIPAXKEHNI, 5 yucna. [IpuBoauTh NprMeps! pallOHATIBHBIX YHCENT | AECATHYHBIMH APOOSIMU U
coIepKALLIX Y UPPAlMOHAJIBHBIX YHCEll. paLoHaIbHBIMY, HPPALMOHAIBHBIMU
KBaIPATHBIC KOPHH 3anucwvisams ¢ ToMolbI0 GopMyI CBOKCTBA YHCTIAMHU.
JEHCTBHUH C I CTBUTENBHBIMU YHCIAMH. Pacnosnasams panyoHanbHbIE 1
Dopmynuposamu.: UppalnyoHaibHble yncia. [IpuBoauts
18 Oynkmms Y = X1 ed rpauk 3 onpedenenus: KBapaTHOTO KOPHSA U3 YUCTIA, IPUMeEPHl PAlMOHAIBHBIX YHCET U
apu(pMEeTHYECKOr0 KBaAPATHOIO KOPHS U3 YHCIIA, UPPALMOHATBHBIX YHCEIL.
KonrponbHasipadbora Ne 4 1 3anucvisams ¢ noMompio Gopmyn

PaBHBIX MHOXKECTB, IOIMHOKECTBA, IIepecedeHHs
MHOXECTB, 00bEIMHEHHSI MHO)KECTB;
ceoticmea: GyHKIUU Y = X2, apH(PMETUIECKOrO

KBaJ[paTHOTO KOpH, GyHKIMN Y = \/; .

/Jloxa3vieams CBOWCTBA apr(PMETHIECKOTO
KBaJ[paTHOTO KOPHSL.

Cmpoump rpaduxu GpyHkmit y = x°u Y = /X .
[puMeHATh NOHATHE apH(YMETHIECKOTO
KBAIPaTHOTO KOPHS JUISl BBIYMCIICHUS 3HAYCHHI
BBIPAKEHUI.

CBOMCTBA JIENCTBUH C
JIEUCTBUTEIHHBIMU YUCIAMU.
Dopmyaupoeams:

onpeoenenus: KBaJpaTHOTO KOPHS M3
YHcia, apu(pMETHIeCKOro KBaipaTHOTO
KOpHS U3 YNCIIa, PABHBIX MHOJKECTB,
MIOZAMHOXECTBA, MEPECCUCHNS
MHO)KECTB, 00BETUHEHHST MHOKECTB;
03HAKOMUTENBHO cgoLcmaea: HyHKITUH
y = X%, apu(h)METHIECKOTO KBAIPATHOTO




Buapl 1eITeJILHOCTH 1A AeTel ¢

x OB3
5y < Koan XapakTepuCcTHKA OCHOBHBIX BH0B
s = Conep:xanne yyednoro 4eCcTBO NeATeTbHOCTH YIeHHKA
S
T = vatepuaia 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
=
I
Ynpowams Beipaxenus. Pemats YPaBHEHNS. KopHs, byHKIH Y = \/; _
CpaBHUBaTh 3HaYCHUS BBIpaKeHU. BeIMoOnHATE N
peoOpa3oBaHUe BHIPAKEHUI ¢ IPUMEHEHHEM Hoxasvisame ceoiicTsa
BBIHECEHHS] MHOKUTEIS U3-1107] 3HAKa KOPH, apu(pMETHIECKOro KBa/paTHOro KO[Z)HH.
BHECEHHE MHOXHTEIS 1OJ1 3HAK KOPHs. BeIMONHATH Cmpoums rpapurn yHKUMH Y = X1
0CBOOOXK/JICHUE OT UPPALIOHAIIBHOCTH B y= \/; .
3HaMeHaTesIe APoOH, aHAJIU3 COOTHOIICHHH MEXTy TIpUMEHST TIOHSATHE
YHCIIOBBIMUA MHOXKECTBAMH U UX DIIEMEHTaMH apu(METHUECKOro KBaJPATHOTO KOPHS
JUIsl BBIYHCIICHUS 3HAYCHUI
BBIPAXKECHUI.
Vnpowams Beipaxkenus. Pematp
ypaBHeHUs. CpaBHUBATh 3HAYECHUS
BBIPA)KEHUH. BBINONHATE
npeoOpa3oBaHue BBIPAXKEHHUI ¢
MPUMEHEHNUEM BBIHECEHHSI MHOKUTEIS
U3-TIOJ] 3HaKa KOPHs, BHECCHHUE
MHOXKUTEINS IO 3HAaK KOPHS.
BrINOMHATE OCBOOOXKAECHHE OT
UPPALHOHATIBHOCTH B 3HAMEHATEIe
Jpobu, aHAIN3 COOTHOIIEHUH MEXITY
YHCIIOBBIMUA MHOKECTBAMH U UX
3JIEMEHTaMHU
I'naga 3 26
KBaapaTHble ypaBHeHUs
19 KBanpartnsie ypaBHeHHs. Pelenne HETTOMHBIX KBaJAPAaTHBIX 3 Pacnosnasams n PpUBOANTH MPUMEPHI KBaPATHBIX | Pacno3nasams W IPUBOIUTH IPHMEPHI
ypaBHEHHUH YpaBHEHHH Pa3IMIHBIX BUIOB (MIOJHBIX, HEMOIHBIX, | KBaJAPATHBIX YPABHEHUH Pa3IMIHbBIX
20 Dopyrta KopHeil KBa/IPATHONO YpaBHEHHUA 4 IépI/IBeHeHHLIX), KBaJPaTHBIX TPEXUIICHOB. BHJIOB (POHHLIX, HETIOJHBIX,
nucvlgamy B OOIIEM BHJIE PEIICHHE HETIOMHBIX MPUBEIEHHBIX ), KBaIPATHBIX
21 Teopema Buera 3 KBAJIPATHBIX YPaBHEHHUI. TPEXUIICHOB.




Buapl 1eITeJILHOCTH 1A AeTel ¢

x OB3
5y < Koan XapakTepuCcTHKA OCHOBHBIX BH0B
S a Conepxanue yueOHOr o
g = 4ecTBO AesITeJIbHOCTH YYeHHKA
MaTepHaja . N
T = 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
=
I
Konrtpomnbnaspabdora Ne 5 1 Dopmynuposam: Onucvisams B 00IIIEM BHIIC PEIICHUE
N onpeodesienusi. ypaBHEHHs IEPBOH CTETIEHH HETIOJIHBIX KBaJIPaTHBIX YpPaBHEHHH.
22 KBanpatusiiiTpéxunexn 3 P M p M P ] M
KBAJIPaTHOTO YpaBHEHUs; KBaJAPaTHOro TpEXwieHa, | Dopmyauposamy:
23 Pemenne ypaBHeHMH, KOTOPbIE CBOASATCS K KBaJPaTHBIM 5 JUCKPUMHHAHTA KBaIPaTHOIO YPaBHEHUS onpedesienusi: ypaBHEHHs TIEPBOI
ypaBHEHHSIM 1 KBaJ[paTHOTO TPEXUICHa, KOPHSI KBaIPAaTHOTO CTEIeHH, KBaJIPaTHOTO YPaBHEHHUS;
TpéxusieHa; OMKBaPaTHOrO ypaBHEHUS, KBaJpaTHOIO TPEXUJIEHA
24 PanyoHanbHble YpaBHEHUs KAK MaTEMaTUYECKHUE MOJEIH 6 ’ ’ ’
1 ypar ST ceoticmea KBaIpaTHOTO TPEXUJICHA; JIMCKPUMHUHAHTa KBaIPaTHOTO
PCANBHBIX CHTYALIH meopemy Bueta u o6paTHyto eil Teopemy. YpaBHEHHUS
KonTposbHaspabora Ne 6 1 3anucvieamov n noka3eiBaTh HOPMYITY KOpHEH W KBaJIpaTHOTO TPEXUIEHA, KOPHS

KBaJIpaTHOTO ypaBHeHUs. MccrnenoBaTh KOMTUUECTBO
KOpHEH KBaJIpaTHOTO YPaBHEHUS B 3aBUCHUMOCTH OT
3HaKa €ro JUCKPUMUHAHTA.

Jloxa3zvieams meopemul: Bueta (mpsamyro u
00paTHYI0), O pa3I0KEHUH KBAIPATHOI'O TPEXUIEHA
Ha MHOKHTEJH, O CBOMCTBE KBaJPaTHOTO
TpEXUIEHA C OTPUIATENILHBIM JUCKPUMUHAHTOM.
Onucvisams Ha IpUMEPaxX METOJI 3aMEHBI
MIEPEMEHHOM 7151 pEeLIeHNs] YPaBHEHHU.

Haxooumv xOpHU KBaIpaTHBIX YpaBHEHUH
paznnyHbIX BUIOB. [IpumensaTs Teopemy Buera u
o0paTHyto eif TeopeMy. BEIIONHATE pa3nokeHne
KBaJpaTHOIO TpE€x4uieHa Ha MHOXUTENU. HaxoquTs
KOPHHU YPaBHEHUI, KOTOPBIE CBOAATCS K
kBazpaTHBIM. COCTaBIISITh KBAAPATHBIC YPABHEHNUS
Y YpaBHEHHS, CBOJAIINECS K KBaJAPATHBIM,
SABIIFOLIMECS MAaTEMaTHIECKUMHU MOJIEIISIMU
peanbHBIX CUTYaLUH

KBaJpaTHOIO TPEXUJICHA;
OMKBaJPaTHOTO YPaBHEHHUS;
c601icmea KBaJIpaTHOTO TPEXUIICHA;
meopemy Buera u o0paTHyIo eii
TEopeMy.

3anucvisamsv 1 KOKa3bIBaTh GOPMYITY
KOpHEH KBaJpaTHOTO ypaBHEHHUSI.
HccnenoBath KOIMUECTBO KOPHEN
KBaJIpaTHOTO YpaBHEHU B
3aBHCHMOCTH OT 3HaKa €To
JMCKPUMHUHAHTA.

Loxazvieams meopemul: Buera
(TIpsiMyIO M1 OOpaATHYIO), O PA3IOKEHIH
KBaJpaTHOIrO TpEXUJieHa HA
MHO)KUTENH, O CBOMCTBE KBaJJPaTHOTO
TpEXWIEHA C OTPULIATEILHBIM
JIMCKPUMHUHAHTOM.

Onucvisams Ha IPEMEPaxX METOX
3aMEHBI IEPEMEHHON /TSI PEIICHUS
YpaBHEHUH.

Haxooums xopHU KBaIpaTHBIX
YpaBHEHHUH pa3IMIHBIX BHOB.
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= 2 OA€pKAHHE YUCOHOTO YecTBO AesITeJIbHOCTH YYeHHKA
é 8 MaTepHaja 4aCOB (na 6 . .
g YPOBHe y4eOHBIX JelcTBUI)
I
IIpumensats Teopemy Buera u
oOpaTHyIO eif Teopemy. BbIoiaHATh
pas3noXeHue KBaJpaTHOro TPEXWICHA
Ha MHOXHTeNH. Haxomute KopHH
YypaBHEHHH, KOTOpPBIE CBOSATCA K
KBaJpaTHBIM. CocTaBisTh KBaJIpaTHBIC
YpaBHCHUS U YpaBHEHUS, CBOAAIIUECA
K KBaApaTHbIM, ABJIAIOIIHUCCA
MaTCMaTUYCCKUMHU MOACIIAMU
peanbHbIX CUTyalui
IToBTOpEHUE
U cHCTeMaTH3alnus 10
y4eOHOro MmaTepuaia
YnpakHeHus! U1 TIOBTOPEHUsI Kypca § Kiacca 9
Konrponbnasipabora Ne 7 1

Hroro: 105
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I'naga 1 21
HepaseHncrBa
1 YucnoBbIeHEPaBEHCTBA 3 Pacnosnaeéams v PUBOIUTH MPUMEPHI YHCIIOBBIX HEPABEHCTB, Pacnosnaeéams v MPUBOTUTH IPUMEPHI YHCITOBBIX
N HEPABEHCTB C MIEPEMEHHBIMH, JTMHEHHBIX HEPABEHCTB C OJHOM HEPABEHCTB, HEPABEHCTB C NIEPEMEHHBIMH, JIMHEHHBIX
2 OcHOBHBIE CBOMCTBA 2 . . o . N
TIEPEMEHHOIA, JIBOMHBIX HEPABEHCTB. HEPABEHCTB C OJIHOM MEPEMEHHOM, IBOHHBIX
YHCIIOBBIXHEPABEHCTR
Dopmynuposamo.: HEPABEHCTB.
3 ClIOKEHHE M yMHOKEHHE 3 onpedenenus: CPAaBHEHHUS JIBYX YHCEN, PELICHHS HEPABEHCTBA C Dopmyruposams.:
YHCITOBBIX HEPABEHCTB. OITHOM TIEPEMEHHOM, PABHOCHIIbHBIX HEPABEHCTB, PEIICHHS onpedenenus: CPAaBHEHNUS [IBYX YUCEIN, PEIICHHS
OneHUBaHUE 3HAYECHUS CHCTEMbI HEPABEHCTB C OJTHO MepeMeHHOM, 00J1acTh HEPABEHCTBA C OHOM NEPEMEHHOM, paBHOCUIIBHBIX
BBIPAKCHIS OTIpEJIENIEHHs! BHIPAXKEHNS, HEPABEHCTB, PEIEHHS CUCTEMBI HEPABEHCTB C OIHOM
2 0 1 C601iCM6a YMCIIOBBIX HEPABEHCTB, CJIOKEHHS 1 YMHOKEHHUS TIEPEMEHHOI, 00JIACTH ONPEIETEHHS BBIPAKEHHS;
CpaBeHCTBAC YKCIIOBBIX HEPABEHCTB C601iCMEa YMCIIOBBIX HEPABEHCTB, CIIOKEHUS U
OJIHONTIEPEMEHHON s o
Jloxaszbiéams: CBONCTBA YMCIIOBBIX HEPABEHCTB, TEOPEMBI O YMHOKEHHS YMCIIOBBIX HEPABEHCTB
5 PellicHIe HEPABEHCTB C OIHOI 5 CIIOKEHUH U yMHOKEHHMH YHCIIOBBIX HEPABEHCTB. Jlokaszbiéams.: CBOMCTBA YMCIIOBBIX HEPABEHCTB,
nepeMeHHoOi. UHCIOBbIE Pewams TMHERHBIE HEPABEHCTBA. 3aMUCHIBATH PEIICHHUS TEOPEMBI O CIIOKEHHH U YMHOKEHHH YUCIOBBIX
TIPOMEXKYTKH HEPABEHCTB M HX CHCTEM B BUJIIE YHCIIOBBIX TIPOMEKYTKOB, HEPABEHCTB.
y 00bEIMHEHNS, TIEPECEYEHHS] YMCIIOBBIX IIPOMEKYTKOB. Perars Peuiamb TMHEWHBIE HEPABEHCTBA. 3aIUCHIBATH
6 Crctembr JHHCHHBIX 5 CHCTEMY HEPABEHCTB C OJHOMN NepeMeHHOI. OLEHUBATh 3HAYEHHE | PELIEHMs] HEPABEHCTB M MX CHCTEM B BUJIE YUCIOBBIX
HCPaBCHCTB C O1HOU BBIpakeHHus. 1300paxath Ha KOOPAMHATHOH TIPAMOii 3a1aHHbIE IIPOMEKXYTKOB, 00bEIMHEHHS, IepeCcedeH s YUCIOBBIX
[EPEMEHHOM HepaBeHCTBAMH YHCJIOBbIE IIPOMEAKYTKU IPOMEKYTKOB. PelaTh clcTeMy HEPABEHCTB ¢ OIHOM
KonrposnbsHas paGora Ne 1 1 nepeMenHoit. OleHNBATh 3HAYEHHUE BHIPAKEHHSL.

Nzo0pakaTh Ha KOOPAMHATHOH MPSMOI 3aJaHHBIC
HEpPaBEHCTBAMH YHCIIOBBIC IPOMEKYTKH

Tnaea 2

40
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KBagpatnunas ¢pyHxkoms
7 IoBTOpEHHE U pACIIMPEHHUE 3 Onucwigams NOHSATHE QYHKIUK KaK MPABWIA, YCTAHABIUBAIOMIETO | Onucbléams NoHsTHE QYHKIMN KAK IPABUIIA,
CBEJICHUI O QYHKIIHN CBSI3b MEXKILY DJIEMEHTAMH JIByX MHOJKECTB. YCTaHABJIMBAIOLIETO CBSI3b MEKILY SJIEMEHTAMH J[BYX
N Dopmynuposamo: MHOYKECTB.
8 CoticTBa (HyHKIMU 3 PMYIVP
onpeoenenus: HyIs QYHKIMHA; TPOMEKYTKOB 3HAKOIIOCTOSHCTBA Dopmyruposanms.:

9 Kak moctpouts rpaduk 2 (byHKIMY; GYHKIMY, Bo3pacTarolei (yobiBatolei) Ha onpedenenusi: Hylsl QYHKIIMU; TIPOMEKYTKOB

byuaxuun y = Kf(X), ecru MHOXECTBE; KBaJpaTHYHON (PYHKIIMH; KBAJAPATHOTO HEPABEHCTBA;, | 3HAKOMOCTOSHCTBA ()YHKINM; (HYHKIIHH,

M3BECTEH IpaduK QYHKIUN ceoticmea KBapaTuiHoN GpyHKIUY; BO3pacTaromel (yOpIBaroIei) Ha MHOXECTBE;

y =1(x) npaesua NOCTPOeHUs rpauKoB (GYHKINH C TIOMOIIBIO KBaJIpaTUYHON (PYHKIIMK; KBaJPaTHOIO HEPABEHCTBA;
npeobpazosanuit Buma f(x) — f(X)+a; c80ticmea KBaAPaTHIHON (HYHKITUH;

10 Kaxk moctpouts rpaduku 5 . o

v = ) + b f(x) — fix + a); f(X) — kf(x). npasuna NocTpoeHus rpadukoB GyHKIHI C TOMOIIBIO
(byHEL]EHH_?_/ =1(x) Cmpoums Tpaduku GyHKIHE ¢ MOMOIIBIO peodpa3zoBanuii Buma | mpeobpaszoBanuii Buza f(x) — f(X)+a;
ny-= (X a), €CJIn il3fBeCTCH f(X) —>f(x)+ a: f(X) _)f(x + a), f(X) N kf(X)
rpaduk dymxun y = f(x) f(x) - fix + a); f(X) — kf(x). Cmpoums Tpadukn QyHKIHH C TOMOIIBIO
JlnarHoctiaeckas pabora 2 Cmpoums Tpaduk KBagpaTnaHoi QyHKIwH. [1o rpaduky npeobpasoBanuit Buma f(x) — f(x)+ a;
- KBQIPATHIHOM (DYHKIIUH ONMCHIBATE €€ CBOMCTBA. f(x) — fix + a); f(X) — kf(x).

11 | Keanparirnas bymxims, e€ 1 Onucuvisams cXeMaTHYHOE PACTOIOKEHHE Tapabobl Cmpoump rpaduk KagpaTHdHO# yHKmu. Ilo
rpaduK H cBoiicTBa OTHOCHTENHHO OCH a6CIUCC B 3aBUCHMOCTH OT 3HAKA CTAPILETO rpaduKy KBaJpaTHIHON (hYHKIIMU OMHMCHIBATH €&
CamocTostTebHas padoTa 1 KO3 PUIMEHTA 1 TUCKPIMHUHAHTA COOTBETCTBYIOIIETO CBOICTBA.

KBAPaTHOTO TPEXUICHA. Onuceigams CXeMaTHIHOE PACIIOIOKEHHE TapadoIbl

12 Perenne kBanpaTHbIX 6 Pewiams xBanpaTHBIE HEPAaBEHCTBA, HCIONB3YS CXEMY OTHOCHTEJIFHO OCH a0CIIMCC B 3aBUCHMOCTH OT 3HaKa
HCpaBCHCTB pacnonoxeHus mapadoiasl OTHOCHTEIHHO OCH a0CIHCC. crapiuero Ko3QpQuIeHTa u TNCKPIMHUHAHTA

13 CHCTEMBI ypaBHEHHi ¢ BYMS 6 Onucweartzb rpauUecKiil METOM PELICHUS CHCTEMBI IBYX COOTBETCTBYIOLIEIO KBaIPATHOrO TPEXUICHA.
HepeMeHHbIMHU YPABHEHHT C IBYM! [IEPEMEHHBIMH, METOJI TTOZICTAHOBKH H METOJL Pewamo KBagpaTHBIC HEPABEHCTBA, HCIIONB3YSI CXEMY

CIIOXKEHHS TSI PELICHUSI CUCTEMBI IBYX YPABHEHHI C JBYMS PAaCIONOKEHHsSI [TapabOIIBl OTHOCHTEIBHO OCH

14 Pemenue 3ana4 ¢ noMoms0 5 HEPEMEHHBIMY, OJHO U3 KOTOPBIX HE SBJIETCS JTHHENHBIM. adcuucc.

CUCTEM ypaBHCHUM BTOpOU Pewamb TeKCTOBBIE 3a71a4H, B KOTOPBIX CHCTEMa ABYX ypaBHeHHH | Onucwvigams TpadUdecKuii METO PEIICHHS CHCTEMBI
CTENEHU C ABYMsI IEPEMEHHBIMH SIBJISICTCS MATEMATUIECKOM MOJEIBIO IBYX YPABHEHHH C IBYMS ICPEMEHHBIMHU, METOL
CamocrosTensuas paGora Ne 3 1 PEabHOrO TPOLECCa, U HHTEPIPETHPOBATh PE3YIIBTAT PELICHHUSI MOJCTAHOBKH M METO CIIOMKCHHUS TSI PELICHHUST

CHUCTEMBI

CHCTEMBI IBYX YPaBHEHHII C IByMs IIEPEMEHHBIMH,
OJHO M3 KOTOPBIX HE SIBJISETCS JIMHEHHBIM.
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Pewamb TeKCTOBBIE 3a71a4Ul, B KOTOPBIX CHCTEMA JBYX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU SIBIISIETCSI
MaTeMaTH4eCKOil MOJIEIbI0 PeaTbHOTO MpoIiecca,
W MHTEPIIPETHPOBATH PE3YJbTAT PEIICHUS] CUCTEMBI
I'naga 3
DJieMeHTbI NPUKJIATHON 20
MaTeMaTHKH
15 Marematuudeckoe 3 IIpusooums npumepul: Ipusooumsv npumepw.
MOZEIUPOBAHUE MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYyalnii; NPUKIIaJHbIX MaTeMaTHYECKUX MOJENIeH pealbHbIX CUTYaluii;
16 bore P 3 3a7a4; NpUOIKEHHBIX BEIIMYMH; UCHIOIB30BaHU NPHUKIaJHBIX 337a4; MPUOTKEHHBIX BEIUYUH;
HTHBI YETHI N
pont P KOMOMHATOPHBIX MPaBUJI CYMMBI M IIPOM3BEACHUS; CITy4aiHbIX HCIIOJIb30BaHUS] KOMOWHATOPHBIX MPAaBUII CyMMBbI U
17 ITpuGIMKEHHBIE BBIYUCIIEHUSI 2 COOBITHI, BKJIFOYAast JOCTOBEPHBIEC H HEBO3MOXHbIE COOBITHS; MIPOM3BEICHUS; CITyIaliHBIX COOBITHH, BKITIOUAs
18 o 3 OIBITOB C PABHOBEPOATHBIMHU HCXOaMH; IPEACTABICHUS JOCTOBEpPHbIE 1 HEBO3MOXKHBIE COOBITHS; OIBITOB C
CHgBHHe TpaBra CTAQTUCTUYECKUX JAHHBIX B BUJE TaOJIUL, JUarpamMmM, rpaQukos; PaBHOBEPOSITHBIMU HCXOAAMH; TIPEACTABICHUS
KOMOHHATOPHKH HCIIOJIB30BaHHUS BEPOSTHOCTHBIX CBOWCTB OKPYXKAIOIIUX SBJICHHUH. | CTATUCTHYECKHX JAaHHBIX B BHIE TaOJHI, AUArPaMM,
19 YacToTa U BEpOATHOCT 2 Dopmynuposamb: rpaduKoB; UCTIONB30BAHUS BEPOATHOCTHBIX CBOICTB
Ciy4aitHOro coObITHS onpedenenus: abCOTIOTHOM MOTPEITHOCTH, OTHOCUTEIHHOM OKPYXaIOUIUX SIBJICHUM.
HOTPEIIHOCTH, OCTOBEPHOTO COOBITHS, HEBO3MOXKHOI'O COOBITUS; | Dopmyauposamuy.:
20 | Kuaccuyeckoe 3 KIIACCUYECKOE ONpejieieHHe BEPOSTHOCTH; onpedenenus: aGCOMIOTHOM MOrPEITHOCTH,
ONPEACIICHACBEPOATHOCTH npaeuna: KOMOMHATOPHOE MPABUIO CyMMBbI, KOMOUHATOPHOE OTHOCHTENHHOM MOrPEeIIHOCTH, JOCTOBEPHOTO
21 HauaybHble CBeICHUS 3 MIPaBIJIO MIPOU3BENCHUS. COOBITHS, HEBO3MOYKHOT'O COOBITHS; KIIACCHIECKOE
0 CTATUCTHKE Onucvléams STANbl PEICHIS IPHKIAIHON 3aJa4H. onpeeNieHIe BEpOsTHOCTH;
[osicHATE 1 3anUCHIBAaTh (HPOPMYITY CIOXKHBIX MPOLIEHTOB. npaguna: KOMOMHATOPHOE IPABHIIO CYMMBI,
CamocrositenpHast pabora Ne 4 1

[IpoBoaKTH NPOLIEHTHBIE PACYETHI C HCHOIb30BAaHUEM CIIOMKHBIX
MIPOLICHTOB.

Haxooumv TOYHOCT PUOITIDKEHHS IO TaOIHIIEe TPUOTIDKEHHBIX
3HAUCHUI BEJMYMHEL. VCIoap30BaTh pa3inyHble GOPMBI 3aITHCH
NPUOIKEHHOT0 3HaYCHHS BeTMYMHBL. OLCHUBATD
pUOIIKEHHOE 3HAUCHHUE BEITMYMHBL

KOMOHMHATOPHOE MPABUIIO MPOU3BEACHHSL.
Onucvleamsp TAIbl PEIICHNUS IPUKIIATHON 3a1a4H.
[MosicHATH U 3aNKUCHIBATH (OPMYITY CIOKHBIX
npoueHTOoB. [IpoBOANTH MPOLIEHTHBIE PACUETHI C
HCIIONIb30BAHUEM CIIOXKHBIX TPOICHTOB.
Haxooums To9HOCTH IPUOTIDKEHHS 110 TabIHIIe
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I1Iposooums ONBITHI CO CiTy4aiiHbIMK UcxoaaMu. [TosicHATh 1 NpuOTKEHHBIX 3HAUYEHNH BEWYKHBI. VConb30BaTh
3anmchIBaTh POPMYITy HAXOXKIECHUS YaCTOTHI CIy4aiHOrO paznuuHble GOpMBI 3aITUCH TPHOIKEHHOTO 3HAYCHUSI
co0bIThs. ONKCHIBATh CTATHCTHYECKYIO OLIEHKY BEPOSTHOCTH BennunHbl. OleHHBATh MPUOIIKEHHOE 3HAYCHUE
CIly4aiiHOro coObITHsI. HaxomuTe BEposSTHOCTE ClydaiiHOTo BEJINYNHEI.
COOBITHS B OMBITaX C PABHOBCPOATHBIMU UCXOAaMU. Hpoeodumb OIIBITHI CO CﬂyqaﬁHbIMH nucxoagaMu.
Onucvieams 3TaIbl CTaTHCTUYECKOTo ucchenoBanus. Opopmisath | [ToSCHTH 1 3amUchIBaTh GOPMYITY HAXOXKICHUS
uH(opManuio B BUje TaOIuIl U quarpamMM. M3Biekath Y4acTOTHI CiTydaifHOro coobITHa. ONHCHIBATh
uHpopmanuo u3 Tabnui 1 auarpamm. Haxomuts v npuBOANTh CTaTUCTUYECKYIO OLIEHKY BEPOSTHOCTU CIIy4aliHOT O
MPHUMEPHI UCITOJIL30BAHNSA CTATUCTUYECKUX XapPaKTEPUCTUK coObITus. HaxomauTh BEPOSITHOCTD CITy4aiHOTO
COBOKYITHOCTH JJAHHBIX: CpE/IHEE 3HAUCHUE, MOJIA, pa3Max, COOBITHS B OIBITaX C PABHOBEPOSTHBIMU HCXOAMH.
MelnaHa BIOOPKHU Onucvigamy 3TaIbl CTATUCTUYECKOIO CCIIEI0BAHUS.
Odopmitars HHPOPMALIHIO B BHJIE TAONHUIL U
Jquarpamm. M3pnekats nHGOpMAIMIO 13 TabnuI 1
JquarpamMM. Haxonuts v npuBoauTh MpUMeEphI
UCIIOIb30BaHMS CTATUCTHYECKUX XapaKTEPHCTUK
COBOKYITHOCTH JJAHHBIX: CpE/IHEE 3HAUCHUE, MOJIA,
pa3max, MeliaHa BEIOOPKH
I'nasa 4
Yucaosblie 17
N0CJIeI0BATETbHOCTH
22 Uucnossie 2 TIpusooums npumepsi: TIOCIENOBATENBHOCTEH; YUCIOBBIX Tpugooums npumepsl: IOCIETOBATENHHOCTEH;
TIOCJIEI0BATEIEHOCTH MIOCIIEOBATENHHOCTEH, B YaCTHOCTH apU(METHIECKOH U YHCIIOBBIX IOCIEI0BATEIBHOCTEH, B YaCTHOCTH
23 ApHéMeTHIeCKas Tporpeccus 4 TEOMETPUYECKON npozpeccnﬁ; I/ICI}OHLSOBE.IHI/IH apu(MeTHIeCcKor 1 TeOMETPUIECKOM Elporpeccnﬁ;u
TIOCJIEI0BATENIFHOCTEH B pEaIbHOM KHU3HH; 3a/1a4, B KOTOPBIX WCIIONIb30BaHMS TIOCIIEI0BATEIBHOCTEN B peabHON
24 CyMMa N NepBBIX WICHOB 3 paccMaTpHUBaOTCA CYMMBI ¢ OECKOHEYHBIM YHCIIOM CIIaraeMBbIX. JKU3HH; 337144, B KOTOPBIX PACCMaTPUBAIOTCS CYMMBI C
apu(pMETHIECKON IPOTPECCHN Onucvisams: IOHATHE TIOCTIEI0BATENILHOCTH, WICHA 0GECKOHEUHBIM YHCIIOM CJIaraeMBbIX.
TIOCIIEI0BATENILHOCTH, CIIOCOOBI 3a/IaHMs TTOCIIEA0BATEIEHOCTH. Onucvigams: TIOHATHE TIOCIEI0BATELHOCTH, WICHA
25 T'eomerpuraeckas mporpeccus 8 Buiuucnams qieHbl IOCIEI0BATENBHOCTH, 3aJaHHON (JOPMYITON n- | MOCIEA0BATEIFHOCTH, CIIOCOOBI 3a/1aHNs
26 CyMMa N MepBbIX YICHOB 2 TO YJICHA WA PEKYPPEHTHO. MTOCIIE0BATENBHOCTH.

reOMETPUYECKON IPOTPECCHH

Dopmynuposamy:

Buvruucnsamo qieHsl IOCJICA0OBATCIbHOCTH, SaHaHHOﬁ
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27 CymmMma OeckoHeUHOU 2 onpeoenenusi. apuMETHIECKON IPOrPECCUH, TEOMETPUIECKON (hopMyIoli n-To 4ieHa WK PEKyppEeHTHO.
T€OMETPUUECKOH ITPOrpeccHH, MPOTPECCUH; Dopmynuposamu:
y KoTOopoii | q | <1 €601icmea YWICHOB TEOMETPUICCKON 1 apru(MeTHISCKON onpedenenus: apuPMETUICCKON MPOrPECCHH,
KorrponsHaspaGora Ne 5 1 gporpeccnﬁ. reOI\CIeTpI/IquKoﬁ mporpecenu;
aoasams apuMETHIECKYIO 1 TEOMETPHUYECKYIO TPOrPECCHU C60LiCMEa YIIEHOB TeOMETPHUUYECKOI 1
PEKYPPEHTHO. apu(pMeTHUECKOI IPOrpeccuil.
3aoasamb apruMETHIECKYIO U TEOMETPUIECKYIO
3anucvisame v noscuams GOpMyIbl 00IIEro YiIeHa MPOrPECCUH PEKYPPEHTHO.
aprMeTHIECKON ¥ TeOMETPHUECKON MPOTrPecCHid.
3anucvisame u 0okazvieamy: HOPMyYIBI CyMMBI N IIEPBIX WICHOB | 3anucwvigams U noscHams HOpMyYIIbl 00IIEro dieHa
apu(pMETHYECKOI U TeOMETPUUECKOM MpOorpeccuii; opMysbl, apu(pMEeTHUECKOI U TEOMETPUIECKON MPOrPECCHIA.
BBIpa)KaIOIHME CBOMCTBA YWIEHOB apu(pMETHUECKON U 3anuceisamo u dokazvieamy: HOPMyYIBI CyMMBI N
TreOMETPUYECKOM IIPOrPECCU. MEPBBIX WICHOB apU(pMETHUECKON U F€OMETPUUECKOI
Buiuucnsams cymmy OECKOHEYHOM reOMETPUUYECKOM MPOrpecchy, y | mporpeccuit; popMyIibl, BEIpaXKarolue CBOWCTBa
koropoii | q | < 1. [IpencraBisaTe GeCKOHEYHBIE EPHOAUYECKHE YJICHOB apu(METHUECKOI U TeOMETPUIECKOn
JIpoOu B BUIe OOBIKHOBEHHBIX Mporpeccuii.
Buiuucnasams cymmy OECKOHEUHOM TeOMETPHUYECKOM
nporpeccu, y koropoii | q | < 1. [IpeacraBnsatsb
OecKOHeYHbIe IEPUOANIECKHE NPOOH B BUIE
OOBIKHOBEHHBIX
IloBTOpEeHUeE
U CHCTeMATH3ALHSA 5
yueOHOro MmaTepuaja
YrupaxHeHus sl MOBTOPEHHS Kypca 9 4
KJacca
Konrtponsraspabdora Ne 6 1
Uroro: 102 wacos




IIpumepHoe TeMaTHYecKkoe IaHMpoBaHue. I'eomerpus. 8 Kiace

2 Jaca B HEJeJ0, Bcero 68 yacoB

XapaKTepucnma OCHOBHBIX BU/10B

Bunanl nesreannoctu a4 gereii ¢ OB3

=T
g = Conep:xkanue yueoHOro KoanuecTBo
z e JesiITeJILHOCTH y4eHHKA
= MaTepuaga 4acoB N N
= > (Ha ypoBHe Y4eOHBIX el cTBH)
I'nasa 1 29
YeTrIpéxyroabHUKH
1-2 | MHOrOyroasHUKA 2 Tloscuamy, 4TO TaKOE YETBIPEXYTOJIbHHUK.
OnuckIBaTh 3JIEMEHTHI YeThIPEX YT OBHUKA.
3-6 | [NapaytenorpaMM U Tpamnenus 4
Pacnosnasams BHIYKIIbIE U HEBBITYKITBIC
7-10 | IlpssmoyrompHUK. PomM6. KBagpat 4 YETBIPEX YT OJIHUKH.
H306pasicams v HAXOUTH HAa PUCYHKAX
12 Kontponbhas padora Ne 1 1 pe A PHCYH
YEeTHIPEXYTONBHUKH PA3HBIX BUAOB U UX
13-14 | Ilnomans MHOTOYTOEHUKA 2 JJIEMEHTEHI.
Dopmyauposamy:
15-18 | IInomanu napasienorpamMmma, 4 pHYIUP
onpedeenus: IapajuIeIorpaMma, BEICOTHI
TPEYTOJIbHUKA U TPaIeIin
rapajiesorpaMMa; IpsSMoyTOIbHHIKA, poM0a,
19-21 | Teopema ITudaropa 3 KBaJpata; CpeAHel IMHUH TPEYTOJIbHIKA;
Tparmenny, BEICOTHI TPAIIEI[UH, CPETHEH
22 Pemenue 3amau 1 ParICIIH, TPAIICIIHH, CPe
JUHAH TPAIEINH; [IEHTPAIBFHOTO yTiia
23 KonTponsnas padora Ne 2 1

OKpPY’KHOCTH, BIINCAHHOT'O YIJIa OKPY’KHOCTH;
BIIMCaHHOT'O ¥ OIIMCAHHOTO
YETBIPEX YT OJIBHUKA;

ceoticmea: TapaienorpaMma,

MIPSIMOYT OJIbHHUKA, poMOa, KBaiparta, CPEAHUX
JMHUH TPEYTrOJbHUKA U TPANElHH,
BIIMCaHHOI'O YIJIa, BIMCAHHOTO U
OIHCAaHHOTO YETHIPEX YT OJIbHHKA,

npusHaKy: NapaerorpamMma,
IpSAMOYTOJIbHUKA, POMOa, BIMCAHHOTO U
OIHCAHHOI'O YETBIPEX YT OJIBHUKA.




Buap! gessreasnoctu s aerei ¢ OB3
2« XapakTepucTHKA OCHOBHBIX BU/I0B
g = Conep:xkanue yuyeoHOro KoanuecTBo P P
z e JesiITeJILHOCTH y4eHHKA
= MaTepuajia 4acoB N N
= > (Ha ypoBHe Y4eOHBIX el CTBHI)
lokazvieams: TEOPEMBI O CYMME YTJIOB
YETBIPEXYTOJIbHUKA, O TPAJlyCHOU Mepe
BITMCAHHOTO YTJI1a, O CBOWCTBAaX M MPU3HAKaX
napaienorpaMma, mpsiMoyroJibHUKa, poMoa,
BITMCAHHOTO M OITMCAHHOTO
YETBIPEX YT OJIbHUKA.
Ipumenams N3yueHHBIE ONPEIEIICHUS,
CBOMCTBA U TIPU3HAKH K PEUICHUIO 33,144
I'nasa 2 16
IMoxoOme TPeyroabLHUKOB
24-25 | Onpenenenne mogoOHBIX 2 Dopmyauposams:
TPEYTOJIbHUKOB onpedenenue TONOOHBIX TPEYTOJIHHIKOB;
cgoticmea: MeMaH TPEyroIbHUKa
26-30 | INpuzHaku mogoous 5 JIaH Tpeyr ’
OMCCEKTPHCHI TPEYTOJIbHIKA,
TPEYTOJIbHUKOB N
MIepeceKaIOINXCS XOp]I, KacaTelbHOM
31-35 | IIpumenenne momoous K 5 1 CEeKyIIEeH;
JIOKa3aTeIbCTBY TEOPEM U NpU3HAaKy TTIOI00US TPEYTrOTbHUKOB.
pelIeHuIo 3a1aq Lokaszvieams:
meopemvi: Darneca, 0 MPOMOPINOHATEHBIX
36-38 | CooTHoLIEHNE MEXIY 3 P >¢d, O IpoTop
OTpe3Kax, O CBOWCTBAX MEINaH
CTOpPOHAMHU U YTIIaAMH
TPEYTOJIbHUKA, OMCCEKTPUCHI TPEYTONBHHKA;
MIPSMOYTOIBFHOT'0 TPEYTONbHUKA 9
ceoticmea: TIepeceKarIuxcs Xop/I,
39 Kontponehas padora Ne 3 1 KacaTeJIbHOU U CeKyILEeH;
NpuU3HAaKu MoA00Us TPEYTOIEHUKOB.
Tpumensme N3ydeHHBIC ONPEICIICHUS,
CBOICTBAa U NIPU3HAKH K PEIISHUIO 3a1a4
I'naea 3 16
Oxkpy:XHOCTB
40-42 | KacarenbHas K OKpY>KHOCTH 3 Dopmynuposamy:




Homep
YpOKa

Coaep:xxanne yueOHOT0
mMaTepuajia

KoanuecTBo
4acoB

XapakTepucTHKA OCHOBHBIX BU/I0B
JAeATeTbHOCTH YUeHHKA
(Ha ypoBHe Y4eOHBIX el cTBH)

Bunnl nesreannoctu a4 gereii ¢ OB3

43-46

LenTpanbHble U BIHCAaHHBIE
YIJIB

47-49

UYerbIpe 3aMedaTenbHbIe TOUKU
TPEYroJbHUKA

50-53

Brucannas 1 onmcanHast
OKPY>KHOCTb

54

Penrenne 3agau

55

Kontponbsnas padora Ne 4-5

onpeoenenus: CUHyca, KOCUHYCa, TAaHTEHCA,
KOTaHTE€HCA OCTPOTO yIiia MPsIMOYT OJILHOTO
TPEYTOJIbHUKA;

C680licmea. BHIPAXKAIOIINE METPUICCKIE
COOTHOLICHUA B IPAMOYT OJIbHOM
TPEYT'OJIbHUKE U COOTHOLICHUS MCXKIY
CTOpOHAMH ¥ 3HAYCHUAMU
TPUTOHOMETPUYECKUX (PYHKIUN B
MPSIMOYTOJILHOM TPEYT OJIbHUKE.
3anucviéames TPUTOHOMETPUIECCKIE
(hopMyJIbl, BEIPAXKAIOIINE CBSI3b MEXKTY
TPUTOHOMETPUICCKUMHU (DYHKIIHSIMHU OJHOTO
1 TOTO YK€ OCTPOTO YTIJIa.

Pewamov pAMOYTOITEHBIC TPEYT OIBHUKH.
Jlokazvieams.

meopemy 0 METPUIECKUX COOTHOIIICHUSX B
MIPSIMOYTOJIEHOM TPEYTOJIbHUKE, TEOPEMY
IIndaropa;

¢ opmynvl, CBI3BIBAIOIINE CHHYC, KOCHHYC,
TaHTE€HC, KOTAHTCHC OTHOT'O M TOIO JKE
OCTpPOro yriia.

Bb1800ums 0cCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO M 3HAYEHUS CHHYyCa, KOCHHYCa,
TaHreHca U KoTaHreHca ass yrios 30°, 45°,
60°.

Tpumensme N3ydeHHBIC ONPEIEICHUS,
TEOopeMBbI U OPMYIIBI K PEIISHUIO 3a/1a4

I'naea 4
BekTopsl

56

IlonsTHe BCKTOpa

HOECHEI’}’Ib, YTO TAKOC€ IIomaab




XapakTepucTHKA OCHOBHBIX BU/I0B

Bunnl nesreannoctu a4 gereii ¢ OB3

=T
2 H Conep:xkanue yuyeoHOro KoanuectBo eI TeABHOCTH VICHIKA
E e MaTepuaia 4acoB A yueus .
(Ha ypoBHe Y4eOHBIX el cTBH)
57-58 | Cnoxxenne U BIYUTaHHE 2 MHOT'OYT'OJIEHUKA.
BEKTOPOB OnuckiBaTh MHOTOYTOJIBHHUK, €0 JIEMEHTHI;
50-61 | Y MHOXKCHUE BeKTOpa Ha YHCIIO, 3 BBIMTYKJIbIC ¥ HEBBIMTYKIIbIE MHOTOYT OJIbHAKH.
TTpHMEHEHUE BEKTOPOB K N300paxarb 1 HAXOAUTH HA PUCYHKAX
pellIeHHIo 3a1a4 MHOTOYTOJIBHHK 1 €T0 SIIEMEHTEL;
MHOT'OYT'OJILHUK, BIIMCAHHBIA B OKPY)KHOCTH,
62 Pemenue 3agau 1 ¥ MHOTOYT'OJIbHUK, OMTMCAHHBIN OKOJIO
63 Kontponbhas pabora Ne 6 1 OKPYIKHOCTH.
Dopmynuposams:
onpeodenenus: BIUCAHHOTO U OMTMCAHHOTO
MHOTOYT'OJIbHUKA, TDTOII/IN
MHOI'OYI'OJIbHUKA, PaBHOBEITHMKHX
MHOI'OYT'OJIbHUKOB;
OCHOBHbIE C80LCMEa TIIOMAIN
MHOI'OYT'OJIbHHUKA.
Hoxazvieams: TEOPEMBI O CyMMeE YIJIOB
BBIITYKJIOI'O N-YrOJNbHUKA, IJIOIIAIH
IIPSIMOYT OJIbHUKA, IUIOIIAAN TPEYrOJIbHUKA,
IJIOIIAAN TPAIELUH.
Ilpumensame N3ydeHHBIE ONPEACICHUS,
TEOpEeMBbI U GOPMYJIbI K PELICHUIO 3212
IoBTOpEHHE
U cucTeMaTH3anus 5
yueOHOro Marepuasia
VYnpaxHeHus a1 TOBTOPEHHsS Kypca 8 3
KJacca
Kontponbshas pabora Ne 7 2




IIpumepHoe TeMaTH4YeCcKOe IJIAHUPOBaHue. ['eomeTpus. 9 Kiaacc

2 Jaca B HEJeJ0, Bcero 68 yacoB

Bunnl aesreanHocTu 14 gereii ¢ OB3

=
o€
&= XapakTepucTHKAa OCHOBHBIX BHI0B
= Conep:xkanue yueoHOro KoaunuecTBO
= JesiITeJILHOCTH yUeHHKA
= 8 MaTepuajia 4acoB 5 N N
8 (Ha ypoBHe YYeOHBIX el cTBHI)
=i
I'naea 1 2
IToBTOpeHne Kypca 8 kiaca
1 YerbipexyronbHukd. VX BUbI 1
U CBOICTBa
2 OKpyXHOCTh 1
TI'nasa 2 8
BexTopsl
ITonsTue BekTOpa 1 Dopmynuposams:
onpedenenus: CAHyca, KOCHHYyca, TAaHTeHCa
4 OTkinampiBaHue BEKTOpPA OT 1 P yea, X, ’ ’
AHHOM TOHKH kotanredca yria ot 0 go 180;
C801iCMB0 CBSI3U JUIMH TUArOHAJIEH U CTOPOH
5 CIIOKEHUE M BBIYUTAHUE 1 rapasiesorpaMmma.
BEKTOPOB Dopmynuposams M pa3bCHAITH OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO. BRIUNCIATE
6 CyMMa HECKOIIBKHX BEKTOPOB. 1 .
3HaYEHHNE TPUTOHOMETPHUYECKOH (PYHKIIUU yTia 110
Breluntanue BeKTOpoB . o
3HAYEHUIO OJHOH U3 ero 3aJlaHHBIX (PYHKITHH.
7 YMHOKEHHE BEKTOpa Ha YHCII0 1 Dopmynuposams M TOKA3bIBATh TEOPEMBI:
CHUHYCOB, KOCHHYCOB, CIEJICTBHS U3 TEOPEMBI
8 IIpumeHeHue BEKTOPOB K 1 yeoB, YCOB, ¢t P

PCHICHUIO 3aaa1

KOCHHYCOB U CHHYCOB, O IUIOIIA1 OIMCAaHHOIO
MHOT'OYT'OJIbHUKA.

3anucvisams 1 JOKa3bIBATh POPMYJIBI IS
HaXOKAEHUS IJI0IAAN TPEYTOJIbHUKA, PaliyCcoB
BIIMCAHHOM U ONMCAaHHON OKPY>KHOCTEU




Bunanl aesteanHocTu 114 gereii ¢ OB3

=
oy s XapakTepucTHKAa OCHOBHBIX BU/I0B
s = Conep:xkanue yueoHOro KoaunuecTBo eSTeILHOCTH
Z 5 YUeHHKA
= = varephiana Hacos (Ha ypoBHe Y4eOHBIX el cTBH)
=i
TpeyroJIbHUKA.
Ipumensams U3y4yeHHBIE ONPEENEHHS, TEOPEMBI
1 GOpPMYIIBI K PEIICHHIO 3a1a4
9-10 | Cpenusist IUHUS TpaTCIUH 2
I'nasa 3 10
MeToa koopauHaT
11 PaznoxeHnue Bekropa 1o AByM 1 Toscuamy, 4TO TaKOE LIEHTP U LEHTPAJIBHBIA Yo
HEKOJUTMHEAPHBIM BEKTOpaM MIPaBUIILHOTO MHOTOYTOJIBHUKA, CEKTOP ¥ CETMEHT
12 Koopannats! BekTopa 1 Kpyra.
Dopmynuposams:

13 KonTponsnaspabora Ne 2 1 onpeoeneniie TIPABUILHOTO MHOTOYTOJIBHUKA;
cgoticmeéa TPaBUIBHOTO MHOTOYT OJIbHHKA.
oxazvieams CBOMCTBA PAaBUIIbHBIX
MHOTOYT OJIbHUKOB.
3anucvieams M pazbACHATH (HOPMYITBI THHBI
OKPYKHOCTH, TUTOIIAH KPyTa.
3anucvieams 1 OKAa3BIBATH (HOPMYJIIBI JITHHBI
IIYTH, TIOMIAN CEKTOpa, (POPMYIBI s
HaXOXKJICHUS PaJNyCOB BIMCAHHOW U OMMCAHHON
OKPY>KHOCTEH TPaBIIIFHOTO MHOTOYTOJIbHUKA.
Cmpoumsb ¢ TOMOUIBIO UUPKYJISL U JIMHEHKH
MIPaBWIIBHBIE TPEYTOFHUK, YETHIPEX YT OIbHUK,
[IECTUYTOJILHUK.

Tpumensme N3ydeHHBIE OMPENEIECHUS, TEOPEMBI
1 (opMyJIBI K PEIISHHIO 3a/1a4
I'naea 3
JdexapToBbI 11

KOOPAUHATHI HA NJOCKOCTH




Bunanl aesteanHocTu 114 gereii ¢ OB3

]
=
&= XapakTepucTHKA OCHOBHBIX BU/I0B
S = Conep:xkanue yueoHOro KoanuecTBo
Z 5 JesiITeJILHOCTH y4eHHKA
= & MaTepuaia 4acoB 6 . N
= (Ha ypoBHe Y4eOHBIX JeiicTBHUIA)
=i
8 Paccrosinue Mexy nBymst 3 Onucvigams TPIMOYTOJIBHYIO CUCTEMY
TOYKaMM C 3aJaHHbIMH KOOpAuHaAT.
koopauHatamu. KoopauHaThI Dopmynuposams: ONpENEICHUE YPaBHEHUS
CepelHbI OTpe3Ka (burypsl, He0OX0AUMOE B JOCTATOYHOE YCIIOBUS
napajJjicIbHOCTH B IIPpAMBIX.
9 YpaBHeHHEPUTYPHI. 3 p AABYX 1P
3anucvisams 1 JOKa3bIBATH GOPMYJIIBI PACCTOSIHUS
YpaBHEHUE OKPY>KHOCTHU
MEXIY IBYMs TOYKaMH, KOOPAUHAT CEPEAUHBI
10 YpaBHeHre IpsIMOi 2 OTpe3Ka.
N Bv16ooums ypaBHEHHE OKPYKHOCTH, 0011IEe
11 YriioBo#t k03 duimeHT 2 YPaBHC Py » OO
DSIMOG YpPaBHCHUEC NIPAMOU, YPABHECHUEC ITPAMOU C
p YII0BBIM K03 QUIIHEHTOM.
KonTtponsuaspadora Ne 3 1 Jloxazvieams HEOOXOAMMOE U JOCTATOUHOE
YCIIOBHE MapaIIETbHOCTH IBYX MPSIMBIX.
Ipumensams M3ydeHHBIE OPEENEHIS, TEOPEMBI
1 HOpMyJIbl K PEIICHUIO 3a1a4
I'nasa 4BexTopbl 12
12 [lonsarue BexTOpa 2 Onucvieams TIOHATHS BEKTOPHBIX M CKAJISIPHBIX
BenmnuuH. NUTocTprpoBaTh MOHATHE BEKTOPA.
13 KoopnuuatsisekTopa 1 TPHp p
Dopmyauposamy:
14 CrnoxxeHue U BBIYUTaHHUE 2 onpedeenus: MOy BEKTOPA, KOJUTHHEAPHBIX
BEKTOPOB BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPIMHAT BEKTOPA,
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB
15 YMHOKEHNE BEKTOpa Ha YHCIIO0 3 yM POB, P POB,
MIPOTUBOIIOIO’KHBIX BEKTOPOB, YMHOXKEHUS
16 CkansspHOE IPON3BENEHUE 3 BEKTOpA Ha YKCJIO0, CKAJIPHOTO MTPOU3BEACHUS
BEKTOPOB BEKTOPOB;
c80ticmea: paBHBIX BEKTOPOB, KOOPAWHAT PaBHBIX
Kontponsnaspabora Ne 4 1 p POB, KOOPA P

BEKTOPOB, CJIOKEHHUSI BEKTOPOB, KOOPJUHAT
BEKTOPa CYMMBI M BEKTOpa Pa3HOCTHU ABYX
BEKTOPOB, KOJUJTMHEAPHBIX BEKTOPOB, YMHOKEHUS
BEKTOPa Ha YHUCJIO, CKAJISIPHOTO MPOU3BEACHHS




Bunanl aesteanHocTu 114 gereii ¢ OB3

]
=
&= XapakTepucTHKAa OCHOBHBIX BU/I0B
S = Conep:xkanue yueoHOro KoanuecTBo
z E JIesATeJIbHOCTH YUeHHKA
= & MaTepuaia 4acoB 6 . N
8 (Ha ypoBHe Y4eOHBIX el cTBH)
=i
JIBYX BEKTOPOB, IEPIIEHIUKYIIIPHBIX BEKTOPOB.
Hoxazvieams TEOpEMBI: 0 HAXOXKICHHH KOOPJHHAT
BEKTOpa, 0 KOOPJMHATAX CYMMbI H Pa3HOCTH
BEKTOPOB, 00 YCIIOBHH KOJUTMHEAPHOCTH JBYX
BEKTOPOB, O HAXOXKJICHUU CKAJISIPHOTO
MIPOU3BECHUS JBYX BEKTOPOB, 00 YCIOBUU
MEPIIEHIUKYIIAPHOCTH.
Haxooumw KocuHyc yrila MeXIy TBYMS
BEKTOpaMH.
Tpumensims U3y4eHHBIE ONPEICIICHHS, TEOPEMBI
1 GOpMYIIBI K PEIICHHIO 33124
Tnasa 13
5 T'eomeTpuyecKkuenpeodpazoBaHus
17 JBmxenne (repemMerieHme) 4 Ilpusooums ipuMepHI Ipeodpa3zoBaHus GUTYP.

(urypsl. [TapamiensHbIH
nepeHoc

OnuceBaTh IpeoOpa3oBaHust GUTYP:
napajulesbHbIN IEPEHOC, 0CEBasi CHMMETPHS,
LIEHTpaJbHasi CHMMETPHS, I0BOPOT, TOMOTETH,
rorodue.

Dopmyauposamy:

onpeoenenus: IBUKEHUS;, paBHbIX (QUTYp; TOUEK,
CUMMETPHYHBIX OTHOCUTEIBHO MPSIMOIi; TOUEK,
CUMMETPHYHBIX OTHOCUTENBHO TOYKHU; (QUTYPHL,
AMEIOIIel 0Chb CHMMETPUH; (DUTYPBI, UMEIOIIer
LEHTP CUMMETPHH; IOTOOHBIX (QUTYD;

ceolicmea. NBWKEHMS, TapauIeNIbHOrO IIepeHoca,
OCEBOW CHMMETPHH, LIEHTPaJIbHOW CUMMETPHH,
MOBOPOTA, TOMOTETHUH.

Loxazvieams TEOpEMBI: O CBOMCTBAX
napaieabHOro epeHoca, 0CEBOH CUMMETPHH,
LEHTPaJIbHON CHUMMETPUH, IOBOPOTA, TOMOTETHUH,




Bunanl aesteanHocTu 114 gereii ¢ OB3

®
=
&= XapakTepucTHKA OCHOBHBIX BU/I0B
S = Conep:xkanue yueoHOro KoanuecTBo
Z 5 JesiITeJILHOCTH y4eHHKA
= & MaTepuaia 4acoB . .
8 (Ha ypoBHe Y4eOHBIX el cTBHI)
=
00 OTHOIIEHNH ILIOIIAAEH MOJOOHBIX
TPEyroJIbHUKOB.
Tpumensims U3y4eHHbBIE OTPE/ICIICHUS, TEOPEMBI
1 GOpPMYIIBI K PEIICHHIO 33124
18 OceBas 1 IeHTpaIbHAS 4
cumMmerpui. [ToBopot
19 Tomoterus.ITonobue duryp 4
Kontponenaspadora Ne 5 1
IoBTOpEeHNEN 10
cHCTeMaTH3alusy4e0HOoro
MaTepuajia
YnpaxHeHus 17151 TOBTOPEHUs 9
Kypca 9 kmace
Kontponsuaspabora Ne 6 1
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