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Pabouas mporpamma cocTaBieHa Ha OCHOBE CJICIYIOIIUX HOPMATHBHBIX JTIOKYMEHTOB:
- ®enepanpHblii 3aKk0H «O06 0O0pazoBanuu B Poccutickoit denepamum» ot 29.12.2012 Ne 273-D3 (¢ U3MEHEHUSIMHU U JOTIOJTHEHUSMH );
- DenepanbHOTO rocy1apcTBEHHOI0 00pa30BaTENIFHOIO CTaHAApTa OCHOBHOT'O 00IIero o0pazoBaHusi, yrBepkaeHHOro npukazoMm MOuH P® 17.12. 2010 r. Ne 1897
(B penakiuu npukazoB MOuH PO ot 29.12.2014 1. Ne 1644, ot 31.12.2015 . Ne1577);
- OCHOBHOI1 00pa30BaTEIBHON MPOTPaMMBbI OCHOBHOTO O0IIET0 00pa30BaHUsI MYHUIIUIIATHHOTO OIOPKETHOTO 00I11e00pa30BaTEILHOTO YUPEKACHHS AJIEKCESBCKOM
COMI Nel (mpuka3 Ne 243 ot 31 aBrycra 2019r.);
- Yuebnoro iana MBOY Anekceeckoit COII Nel na 2020-2021 yue6HbIii o1 (yTBep)AcH Pemennem nenarornueckoro copera, mpotokon Nel ot 27.08.2020
r., mpukas 355 or 01.09.2020 r.);
- JlokanbHOTO aKTa 00pazoBareabHOro yupexaeHus «O padodel mporpaMMe yuuTelsn» (YTBEpKIACH Pemennem nenaroruaeckoro copera, mpotokos Nel6 or
25.07.2016 1., mpuka3 Ne 236 ot 26.07.2016 1.).

I[Lnanupyemblie pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NpeAMeTa

APUOPMETHUKA
yMeTb
. BBINOJIHATh YCTHO apu(MeTHdeckue IeHCTBUA: CIIOKEHHE M BBIYMTAHHE ABY3HAUHBIX YUCENl M JECATUYHBIX JApoOei ¢ IByMs 3HaKaMH, YMHOXKEHHE
OJTHO3HAYHBIX YHCEN, apu(hMETHUECKUE OTIepaIlK ¢ OOBIKHOBEHHBIMH APOOSMH C OJTHO3HAYHBIM 3HAMEHATENIEM U YHCIUTEICM;
. NEepexXoAUTh OT OJHOW (OPMBI 3amMUCU 4YUCEN K JIPYroil, MpeACTaBIATh AECATHUHYIO IpoOb B BHJE OOBIKHOBEHHOM M B IPOCTEHMIIMX Cllydasx

O6I)IKHOB6HHYIO B BUJC HGCﬂTHqHOﬁ, MMPOUCHTBI — B BH/C I[pO6I/I u I[p06b — B BHJC MNPOUCHTOB; 3alIUChIBATH 0OOMbIIME M MaJIbIe YHCIIA C UCIOJIH30BAaHUCM
OCIBbIX CTEIIeHEH JCCATKU,

o BBITIOJIHATH apI/I(i)MeTI/I‘-IeCKI/IG HeﬁCTBHﬂ C pallMOHaJIbHBIMU YHUCJIaMH, CPABHHUBATH pPALlMOHAJIBHBIC W IIGIZCTBHTGJH)HI)IG qHuciia, HaXOAUTh B HCECJIIOKHBIX

ClIydasx 3Ha4eHHsI CTETIeHEH C [eJIbIMU MOKAa3aTeNsIMU U KOPHEW; HaXOUTh 3HAUEHUSI YHCIOBBIX BBIPAKEHUH;

o OKPYIJIATH LUEJIBIC YUCJIa U ACCATHUYHBIC I[pO6I/I, HaXoJUThb HpI/I6J'H/I)K€HI/I$I YUCCJI C HEAOCTAaTKOM U C I/I36I)ITKOM, BBITIOJIHATE OLUCHKY YHCJIIOBBIX BLIpa)KeHHfI;

o MOJIb30BAaThCSl OCHOBHBIMU €/IMHUIIAMU JAJTUHBI, MACCHI, BpEMEHH, CKOPOCTH, IIOMIaAH, 00beMa; BbIpaxkaTh 0oJiee KPYIHbIE €IUHUIIBI yepe3 0osiee MENKHE U

Hao0opoT;

o peliaTh TEKCTOBBIC 3a]]a41, BKIIFOUas 3a]]a4d, CBSI3aHHbBIE C OTHOIICHHEM U C MPOTMOPIIMOHATBHOCTHIO BEJIMUKH, APOOSIMHU U TPOIICHTAMU;

HUCITOJIB30BATh HpI/IO6pCT€HHI)IC S3HAaHUA U YMCHUS B HpaKTI/I‘IGCKOI\/’I OCATCIIBHOCTHU U HOBCGHHGBHOI\/’I KU3HU OJIA:

o pEIIeHUs HECIOXKHBIX MPAKTUUECKUX PACUETHBIX 3a/1ay, B TOM YHCIIe C UCIOIB30BaHHWEM MPHU HEOOXOAWMOCTH CIPABOYHBIX MaTEPHUAJIOB, KAIbKYISITOPA,

KOMITBIOTEPA;

o YCTHOM MPUKHUJIKA U OIICHKU Pe3yNbTaTa BEIUMCICHHIL; TPOBEPKH PE3yabTaTa BHIYUCICHUS C UCIIONIb30BAHUEM PA3IMYHbBIX TPUEMOB;

. MHTEpIPETALMH PE3yIbTaTOB PEIICHUs 3a7a4 ¢ y4eTOM OTPaHUYEHUH, CBA3aHHBIX C PEAIbHBIMU CBOMCTBAMM PACCMaTPUBAEMBIX IPOLIECCOB U SIBJICHUI.
AJITEBPA

YMeETh!

" COCTaBJATh OYKBEHHBIE BBIPDAKEHHS W (OPMYIbI [0 YCIOBHAM 3ajay; OCYHIECTBIATh B BBIPAKEHUSAX M (POpPMyJaX YMCIOBBIE MOJCTAHOBKU U BBINOJIHATH
COOTBETCTBYIOIIME BBIUYUCIICHUSI, OCYIIECTBISATH MOJICTAHOBKY OJHOTO BBIPAXXEHUSI B IPYroe; BhIpaXKaTh U3 (OPMYJI OJIHY MIEPEMEHHYIO Yepe3 OCTaIbHBIE;

® BBINOJHATH OCHOBHBIE JEHCTBUS CO CTEIECHSAMU C HATYPAJIBbHBIMU IOKA3aTEISIMU, C MHOTOWICHAMH; BBINOJIHATE Pa3JIOKECHUE MHOTOYWICHOB HAa MHOXUTEIIU;
BBITIOJIHATH TOXK/IECTBEHHBIE MPE0OPa30BaHUsI PAllMOHATIbHBIX BHIPAKEHUN;



" MPUMEHSTH CBOWCTBA apU(PMETHUYECKHX KBAJPATHBIX KOPHEH I BBIYMCICHUS 3HAYCHUM M TPEoOpa3OBaHUs UHCIOBBIX BBIPAXKCHHM, COJEPKAIINX
KBaJIpaTHbIE KOPHHU;

® peulaTh JIMHEWHbBIC, KBAJAPATHBIE YPABHECHHMS W PALMOHAIBHBIE YPAaBHEHMS, CBOISALIMECS K HHUM, CHCTEMBI [IBYX JIMHEHHBIX YPAaBHEHUW W HECJIOKHbBIC
HEJIUHEHHBIC CHCTEMBI;

® peuaTh JUHEWHBIE U KBAJIPATHBIE HEPABEHCTBA C OAHON NEPEMEHHOM U UX CUCTEMBI;

® pemaTh TEKCTOBBIC 33aJ1aud alNre0OpanvyeckKuM METOJO0M, HHTEPIPETHPOBATh MOTYYEHHBIN pe3ysIbTaT, IPOBOIUTL OTOOP pelIeHUH, HCXOAsd U3 (HOPMYITUPOBKH
3aJ1a49H;

* ®300pakaTh YKCiIa TOYKAMHU Ha KOOPJAMHATHOU MPSMOIA;

" OMpenesTh KOOPAUHATHI TOUKH IJIOCKOCTH, CTPOUTH TOYKHU C 33JJaHHBIMU KOOPJAHMHATAMU; N300pakaTh MHOKECTBO PEIICHHU TUHEHHOTO HEPABEHCTBA;

" pacro3HaBaTh apu(PMETHUECKUE U TEOMETPUYECKHE MPOTPECCHH; PelIaTh 3aa4i C MPUMEHEHHEeM (OPMYJIbI OOIIErO YjieHa U CyMMBbl HECKOJIBKHUX TEPBBIX
YJICHOB;

" HAXOJUTh 3HaueHUs (QYHKIHUH, 3aJaHHON (opmynoi, Tabmuiel, rpagukoM mo e€ apryMeHTy; HaxXOJIuUTh 3HAUEHUE apryMEeHTa MO 3HAYCHHIO (DYHKIUH,
3aJJaHHOW rpaUKOM WM TaOJIHIICH;

" OmpenessaTh cBOMCTBA QYHKIUU 1O €€ rpaduKy; MPUMEHSITh rpaduuecKue MpeICTaBiIeHHs IPU PEeICHUH YPAaBHEHU M, CUCTEM, HEPABEHCTB;

" OIMCHIBATH CBOMCTBA M3yUYEHHBIX ()YHKIIUH, CTPOUTH X TpadUKH;

UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B PAKTHUUECKOM 1eATEIbHOCTH U MOBCEAHEBHOMN KU3HU IS

" BBINOJIHCHUS PACUETOB IO POpPMYyJIiaM, COCTABICHHS (POPMYII, BRIPAKAIONIUX 3aBUCIMOCTH MEX/Ty pealbHbIMU BETMUYNHAMU; HAX0XKICHUS HY)KHOU (POPMYIIBI B
CIIPAaBOYHBIX MaTepuasax;

" MOJCIIMPOBAHMS MPAKTUICCKUX CUTYAIIUH U HCCIICIOBAHUY TIOCTPOSHHBIX MOJIENICH C CIIOIh30BAHUEM allliapara ajareOpsl;

" ONUCAHUS 3aBUCUMOCTEN MEXy PU3NYECKUMU BEIMYMHAMH COOTBETCTBYIOUIMMH (OPMYJIaMHU IIPU UCCIICTOBAHUH HECIOXKHBIX MPAKTUYECKUX CUTYAIIUIA;

" HWHTEPHpPETalUu TPadUKOB peaTbHBIX 3aBUCUMOCTEH MEXKTy BEITUIMHAMH.

3JEMEHTHI JIOTUKHA, KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA
YMeThb:
" TIPOBOJUTH HECIIOKHBIC JT0KA3ATEIbCTBA, ITOJIy4aTh MPOCTEUIINE CIECACTBHS U3 U3BECTHBIX WM PAHEE IOJYYECHHBIX YTBEP>KICHHM, OLICHUBATh JIOTHYECKYIO
IIPaBUIILHOCTD PACCYXKACHUH, UCIIOJIb30BaTh IIPUMEPHI IJI UUTFOCTPALMYU U KOHTPIIPUMEPBI [T OTIPOBEPIKEHUS YTBEPKICHUN;
" M3BJEKaTh MHPOPMAIHIO, IPEACTABIECHHYIO B Ta0IMIIAX, HA JUarpammax, rpagukax; COCTaBIsATh TaOIMIIbl, CTPOUThH AUATPAMMBI U TPAPUKH;
" pemaTb KOMOMHATOPHBIE 3a/1a4M TyTEM CUCTEMAaTHYECKOTo rnepedopa BO3MOXKHBIX BAPUAHTOB M € UCIOJIb30BaHUEM ITPABUIIA YMHOKEHUS;
® BBIYHCIATH CPEAHUE 3HAYECHUS PE3YNIBTATOB U3MEPEHUM;
" HaXOAMThb YAaCTOTY COOBITHUS, UCIOJBb3Ys COOCTBEHHbIE HAOMIOACHUS M CTATUCTUYECKUE IaHHbIE;
" HaXOJHUTbh BEPOATHOCTbH CIyYaHBIX COOBITUI B MPOCTEUIINX CIydasiX;
UCMOJIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOM NeSTeTbHOCTH U MIOBCEIHEBHOM )KU3HU JUISL:
® BBICTPaWBaHUs apryMEHTALMU IIPHU J10KA3aTEIbCTBE U B JUAJIOTE;
" pAaclO3HaBaHUs JIOTUYECKU HEKOPPEKTHBIX PACCYXKICHU;
" 3aMKMCH MATEMAaTHYECKUX YTBEPKIACHUH, 10KA3aTENbCTB;
" aHaJIN3a pealbHbIX YHCIOBBIX IAHHBIX, IPEACTABICHHBIX B BUJIE TUarpaMM, rpadukos, TaOIHUIL;
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u pPCHICHUS MPAKTUYCCKUX 3alad B HOBCGI[HCBHOﬁ )41 HpO(bCCCPIOH&JIBHOﬁ ACATCIIBbHOCTH C NCIIOJIb30BAHHUEM HeﬁCTBHﬁ C yucjiamMu, ImpoucHTOB, NJINH, HJIOH.[&I[CFI,
00BEMOB, BpEMEHHU, CKOPOCTH;

" perieHHs YIeOHBIX U MPAKTUYECKUX 3a/1a4, TPEOYIOMINX CUCTEMATUYECKOTO mepedopa BapuaHToOB;

" CpaBHEHUS IIAHCOB HACTYILJICHHUS CIIy4alHBIX COOBITHH;

" OIICHKH BEPOSTHOCTH CIy4aifHOTO COOBITHS B MPAKTHUECKUX CUTYAIHAX;

" COIMOCTABJICHHS MOJICJIN C PEATbHOW CHTYaIlHeH.

" TIOHMMAHHI CTATUCTUYCCKUX YTBep)KHCHHﬁ.

I'EOMETPUSA
yMeThb:
" 10JIb30BAThCSI TEOMETPUUYECKUM SI3BIKOM JJIS ONMCAHUS MPEIMETOB OKPY>KAIOIIETO MUPA;
" pacrno3HaBaTh Fr€OMETPUYECKHE (PUTYpBI, pa3IMuaTh UX B3aUMHOE PACIOIOKEHHUE;
" ApPryMEHTUPOBATh CYXICHUS, UCIIOJIb3YsI ONPECIICHHS, CBOMCTBA, MPU3HAKH,
* u300pakaTh reoMeTpudYecKue GUTyphl, BHIOIHATH YEPTEKHU MO YCIOBHUIO 3a]1a4;
"  OCYMIECTBIITH MpeoOpa3oBaHus GUTYD;
" pacrmo3HaBaTh Ha YepTexkax, MOJENSIX U B OKpYKarollei 00CTAaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TENA, U300pakaTh UX;
" B IIPOCTEUIINX CIIy4asiX CTPOUTh CEUCHHS M Pa3BEPTKU MPOCTPAHCTBEHHBIX TEIT;
" [POBOJUTH OIEPAIMH HaJ BEKTOPAMU, BBIYUCIATH AJIMHY U KOOPIAMHATHI BEKTOPA, YOIl MEX/Y BEKTOPaAMU;
® BBIUUCIATH 3HAYCHUS TEOMETPUUECCKUX BEIMYMH: JIJTUH U YIJIOB, IJIOMaIeld 1 00bEMOB;
= s yrioB ot 0° mo 180° onpenensaTe 3HaUEHUS TPUTOHOMETPUUECKUX (PYHKIIHIA;
" HAaXOJUTh 3HAYCHHS TPUTOHOMETPHUSCKUX (PYHKIIMH 110 3HAYCHUIO OJTHON M3 HHX;
" HAXOJUTh CTOPOHBI, YIJbl U TUIOMAAN TPEYrOJbHUKOB, JIMHBI JIOMaHBIX, OYI OKPY)KHOCTH, IUIOIIAJel OCHOBHBIX TeoMeTpuueckux ¢uryp u d¢uryp,
COCTaBJICHHBIX U3 HUX;
" pemarth TeOMETPUYECKHE 3a/ayd, OMHPAasCh Ha W3YYECHHbIE CBONCTBAa (PUTyp M OTHOIICHMH MEXIy HUMH, MPUMEHSS TOMOJIHHUTENbHBIE MOCTPOCHHUS,
anredpandecKuil u TPUrOHOMETPUUYECKUM anmapar, COOOpPaKeHUs] CAMMETPHH;
" MPOBOJUTH JOKA3aTeNbHbIC PACCYKICHUS IPU PEIICHUH 3a]1a4, UCTIOIb3Ys H3BECTHBIE TEOPEMBI, OOHAPYKUBAsI BO3MOKHOCTH ISl UX HCIIOIb30BAHUS;
" pemaTh OCHOBHBIE 337a4d Ha TOCTPOCHHE C TOMOIIBI0 IMPKYJIS W JIMHEHKM: Yriia, PaBHOTO JaHHOMY, OMCCEKTPUCHI JTaHHOTO YTIJIa, CEepPEeAMHHOTO
MEePIEHIUKYISIPA K OTPE3KY, TPEYTOJIbHUKA MO TPEM CTOPOHAM;
" pemaTh MPOCTEHUINE MITAHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE;
MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKON ASSITENFHOCTU U TIOBCETHEBHOM KU3ZHU JJISL:
" OMHCAHUS PEATbHBIX CHUTYaIlUi Ha S3BIKE TEOMETPHH;
" pacu€ToB, BKIIOYAOIIMX MPOCTEHIIINE TPUTOHOMETPUYECKIE POPMYIIBL;
" peIIeHUs TeOMETPUUECKHUX 3a7a4 C UCIIOIH30BAaHUEM TPUTOHOMETPHH;
" pemieHHs MPAKTUYECKUX 3aJad, CBSI3aHHBIX C BBIYMCICHUSMHU JIMH, IUIOMAACH OCHOBHBIX T'€OMETPUUYECKUX (QHUTYp C MOoMOoIIbo (GopMyn (UCTOIB3Ys MPU
HEO0OXOIMMOCTH CIIPABOYHHUKHU M TEXHUUECKHE CPEJICTBA);
" [OCTPOEHUI reOMETPUIECKIMHI HHCTPYMEHTaMH (JTMHEHNKa, YTOIbHUK, IIUPKYIIb, TPAHCIIOPTHUD).
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Conep:xanue y4e0HOIl MporpamMmbl

MartemaTuka 5 kiacce

Heﬂblo UsydeHus mamemamuKku 6 5 — 6 knaccax saBnIgETCI CHCTEMAaTUUECKOE Pa3BUTHC ITOHATHUA YUCJIA, BBIpa6OTKa YMCHI/Iﬁ BBIIIOJIHATD apI/I(bMeTI/ILIeCKI/IC
Z[ef/'ICTBI/ISI Hal YucjiaMu, NICPECBOAUTD IMPAKTUYCCKUC 3a1a4r HA A3BIK MATCMATUKHU, ITIOATOTOBKA YUalIUXCA K U3YYCHHIO CUCTCMATHYCCKUX KYPCOB aJII‘e6pLI u

reOMCTPHHU.

B X0€ U3YUCHUA KypCa ydallrueCs Pa3sBUBAIOT HABBIKH BBIYHCIICHHH C HaTypaJbHBIMU YHUCJIaAMHU, OBJIAACBAOT HABbIKAMU I[GflCTBPIfI C OOBIKHOBEHHBIMH U
JCCATHYHBIMHU I[pO6HMI/I, IMpOoAOIKAOT 3HAKOMCTBO C T€COMCTPUYCCKUMH ITOHATUAMU.

HuCiia U IIKaJIbI .

Tematudeckoe | TpeOoBaHUS K 3HAHHIM
COZIepIKaHNE
Hatypaibubie HartypanbHble uncia u ux cpaBHeHHe. | eoMeTpudeckue Gurypbl: OTpe3ok, npsimasi, Iyd, MHOTOYTOJIbHUK. MI3MepeHue U mocTpoeHHne

oTpe3koB. KoopanHaTHbIi J1yy.

OcHoOBHas 11e/1b — CHUCTEMaTU3UPOBaTh U 00001ATh CBEICHUS O HATYPAJIbHBIX YUCIIAX, TOJydeHHbIE B HAUaJIbHOM I1IKOJIE; 3aKPEUTh HAaBBIKU
MOCTPOEHUS U U3MEPEHUS OTPE3KOB.

Cucremaru3zanusi CBeIeHUI 0 HaTypaJIbHbIX YUCIIaX 03BOJSIET BOCCTAHOBUTD Y YUYAIIMXCsl HABBIKM YTEHUS U 3allMCU MHOT'O3HAYHBIX YHUCEIL,
CpaBHEHUS HAaTypaJIbHbIX YKCEIl, @ TAKXKE HABBIKM U3MEPEHUSI U IOCTPOEHUS OTPE3KOB. PaccMarpuBaroTcs npocreiiine KoMOMHaTOpHbIE
3a71a4u.

BBoasTCS MOHATHS KOOPAWHATHOTO JIy4a, AMHUYHOTO OTPE3Ka M KOOPAMHATHI ToukH. Haunnaercst hopMupoBaHUe TaKMX BXHBIX YMEHUM,
KaK YMEHUS HAyepTUTh KOOPAMHATHBIA Jyd W OTMETUTh Ha HEM 3aJlaHHble YMCIIa, HA3BaThb YMCIIO, COOTBETCTBYIOIIEE JAHHOMY IUTPUXY Ha
KOOpPAMHATHOM JIy4e€.

CrnoxeHnue u
BBIYATAHNE
HaTypaJIbHBIX
qucen .

Cro)xeHue ¥ BBIUUTAHUE HATYpPAJIbHBIX YHCENT, CBOWCTBA CIIOKEHMS. PellieHre TeKCTOBBIX 3a1a4. YncaoBoe BbIpakeHHUE.
DykBEHHOE BBIDA)KEHHME M €r0 4YHCIOBOE 3HAueHHWeE. PeleHue JIMHEHHBIX YpaBHEHM.

OcHOBHas L1eJIb — 3aKPENUTh U Pa3BUTh HABBIKU CJIOKEHHS U BBIYMTAHUS HATYPalIbHbBIX YUCEI.

Haunnas c 3T0i1 TeMbl TJ1TaBHOE BHUMAHUE YIESETCS 3aKPEIJICHUIO allTOPUTMOB apU(PMETHUECKUX IEUCTBUI HaJl MHOT'O3HAYHBIMU
YHCIIaMH, TaK KaK OHU HE TOJIbKO UMEIOT CaMOCTOSATEIbHOE 3HAaUeHHE, HO U SABJISAIOTCS 06a30i 11 GOpMUPOBAHUS YMEHUH IPOBOANTD
BBIUUCIICHUS C JIECITUYHBIMU ApoOsimu. HaunHaeTcs anreOpanueckas MOArOTOBKA: COCTaBI€HNE OYKBEHHBIX BbIPayKEHHUI 1O YCIOBHIO 33/1a4,
pellIeHre YpaBHEHHI Ha OCHOBE 3aITMCH MOCTH MKy KOMITIOHEHTaMH JAEHCTBUI (CIIOKEHUE 1 BEIYUTAHHUE).

YMHOXKEHUE U
JIeTICHHE
HaTypaJIbHBIX
YHCe .

YMHOXEHUE U JIeTICHHE HaTypalibHBIX YKCe, CBOicTBa yMHOXeHUs. CTernenb uncna. KBaapar u ky0 uncia. PemieHre TeKCTOBBIX 3ajay.

OcHOBHas 11eJ1b — 3aKPEMUTh U Pa3BUTh HABBIKK apU(METUUECKUX JICHCTBUIN C HATYPATbHBIMU YHCIaMHU.

[TIpoBoaUTCSA LIENEHANIPABIEHHOE PA3BUTHE U 3aKPEIJIEHUE HABBIKOB YMHOKEHUS U JIEJICHUSI MHOTO3HAYHBIX YHCel. BBOIATCS MOHATHS
CTerneHu (C HaTypaJlbHBIM MOKa3aTeaeM), KBajpaTau kyoda uucna. [Iponomkaercs pabora nmo popMrUpoOBaHUIO HABBIKOB PEIICHHUS ypaBHEHUN Ha
OCHOBE 3aBUCUMOCTH MEXK]1y KOMIIOHEHTAMHU JCHCTBHI.

PazBuBaroTcss yMeHHsI peliath TEKCTOBbIE 3aJadd, TPeOyIolre TOHWMAHHUS CMBICIAa OTHOIICHUH «OoJblle Ha... (B...)», «MEHBIIE
Ha... (U...)», a TaKKe 337a4l Ha U3BECTHHIC yUYAIIUMCS 3aBHCHMOCTH MEXIY BEJMYMHAMH (CKOPOCTHIO, BPEMEHEM M TIPOIICHHBIM ITyTeM; IICHOM,
KOJIMYECTBOM M CTOMMOCTBIO TOBapa | JIp.). 3a/lauu pemraroTcst apudmerrndeckum crocodom. [Ipu penieHnn 3a1ad Ha 9acTé ¢ TIOMOIIBIO COCTaBJIe-
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HUsl YPaBHEHMI ydaliuecs BIEPBBIC BCTPEYAIOTCA C YPABHEHMSAMM, U JIEBYIO 4aCTh KOTOPBIX HEM3BECTHOEC BXOIWT ABAXKIBL PeIIeHUIo Takux
3a/1a4 NPEIIECTBYIOT IPeoOpa30BaHKsl COOTBETCTBYIOUIMX OYKBEHHBIX BBIPAXKEHHH.

ITnomamu 1 00b
€MBI .

Berancnenus o gpopmynam. [psmoyronsuuk. [Tnomans npsmoyroasHuka. EquHUIB! TUTOIIAICH.
OcHOBHasl 11eJ1b — PaCIIUPUTh MPECTABICHUS YHALTUXCS 00 N3MEPEHUU T€OMETPUUECKUX BEIMYHUH HA IPUMEPE BBIUMCICHUS IUIOMIAIeH U
00bEMOB U CUCTEMATHU3UPOBATh U3BECTHBIC UM CBEJICHHS O €IMHUIIAX U3MEPEHUSI.
[Tpu m3yueHnn TeMbl ydaruecs BcTpedarores ¢ opmynamu. HaBbiku BeraucieHus Mo GopMyaM 0TpadaThIBAIOTCS TIPU
peIlIeHuH TeOMETPUYECKUX 3a7ady. 3HAuYMUTEIbHOE BHUMAaHHE ynensercs (OpMUPOBAHHIO 3HAHUIM OCHOBHBIX €IMHHII U3MEPEHUS U
YMEHHIO MIEPEHTH OT OJIHUX €IUHMII K IPYTUM B COOTBETCTBHUHU C YCIIOBUEM 33/1a4H.

OOBIKHOBEHHBIE OxpyxHOCTB 1 Kpyr. OObIKHOBEHHAs! Jpo0b. OCHOBHBIE 331auk Ha ipoOu. CpaBHEHHE OOBIKHOBEHHBIX Jipo0eii. CI0KEHNUE U BRIUUTAHUC
JpooH . Jpo0eii ¢ 0OJMHAKOBBIMU 3HAMEHATEIISIMU.
OcHOBHasl 11eJ1b — IMO3HAKOMHTB YYaIlIUXCs C MOHATHEM JIPOOU B 00BEME, JOCTATOYHOM JUIsI BBEICHHUS IECATHYHBIX IPOOCH.
W3yuaroTcst cBeieHHst O IPOOHBIX YMCIIaX, HEOOXOAUMBIE ISl BBEICHUS IECATUUHBIX pobeit. Cpean GopMupyeMbIX yMEHHI OCHOBHOE
BHUMaHHE JIOJDKHO OBITh IIPUBJICYCHO K CPABHEHUIO IPOOEH ¢ OJJMHAKOBBIMH 3HAMEHATEIISIMH, K BBIJICJICHHIO 1ICJION YacTH YKcia U
MpeACTaBICHUIO CMCIIAHHOI'O YKCJia B BUAC HCHpaBI/IHBHOﬁ I[pO6I/I. C 11oHMMaHHEM CMBICIIA I[pO6I/I CBsA3aHbl TP OCHOBHBIC 3a/1a4X Ha IlpO6I/I,
OCO3HAHHOT'O PEIICHUS] KOTOPBIX BAXKHO JOOUTHCS OT YUYAIHXCSL.
Hecaruunble Hecsituunast 1podb. CpaBHEHME, OKPYTJIEHHUE, CII0KEHUE U BBIYUTAHKE AECATUYHBIX Apo0eil. PelieHne TeKCToBbIX 3a1ay.
Ipo0Hu. OcHoBHas 11e]1b — BbIPa00TaTh YMEHUS YUTATh, 3AMMCHIBATh, CPABHUBATh, OKPYIJIAThH JECATUUHBIC IPOOU, BHIIOIHSITH CIIOXKEHUE U
CraoxeHue u BBIYUTAHUE JICCSITUIHBIX IPOOCH.
BBIYHTAHHE [pu BBEICHNH ACCATHYHBIX APOOCH BAYKHO JOOUTHCS Y YUAILMXCsl YETKOTO MPECTABIICHUS O JICCSITUYHBIX pa3psiiaX paccMaTpu-

JIECITUYHBIX AP0
Oeli .

Ba€MbIX 4YHCECII, YMGHHfI qyuTarhb, 3allMChbIBATh, CpaBHI/IBaTI) JCCATUYHBIC I[pO6I/I.

[TomuepkuBasi CXOACTBO NEHCTBUM HaA NECATUYHBIMHU APOOSMHU C JEHCTBUSMH HaJ HATypallbHBIMU YUCIAMH, OTMEUYAETCsl, YTO CIOKEHUE
JECATUYHBIX APOOEl MOAUMHSAETCS IEPEMECTUTEILHOMY M COYETATENIbHOMY 3aKOHAM.

OnpeneneHHOE BHUMaHHUE YIEISIETCS PEIICHUI0 TEKCTOBBIX 33]a4 Ha CIIOKEHUE U BbIYMTaHKE, JaHHbIE B KOTOPHIX BBIPAKEHBI AECITUYHBIMU
JPOOSIMH.
[Tpy u3ydyeHnn onepary OKPYTJICHHUS YUCIa BBOJUTCS HOBOE MOHITHE — MPHOTMKEHHOE 3HAYEHUE YKclia, 0TPa0aThIBAIOTCS HABBIKUA OKPYTITICHHUS
JECATHYHBIX APOOEH JI0 33JaHHOTO JIECITUIHOTO pa3psiyia.

YMHOXeEHNE N

YMHOXEHHE U IeJICHUE JECITUIHBIX I[pO6€I>i. Cpez[Hee apI/I(I)MCTI/I‘leCKOC HECKOJIBKHUX YHCel. PellleHne TEKCTOBBIX 3a1a4.

JIeTIEHUE OcHOBHas 11€71b — BBIPA0OTATh YMEHHUSI YMHOXKaTh U JIEJIUTh AECATHUHBIE IPOOH, BHITIOIHSTH 33/1aHUS Ha BCE JCUCTBUS C HATYpabHBIMU

JIECATUYHBIX YUCIIaMH U JIECATUYHBIMU JIPOOSMH.

npobeit I'maBHOE BHHMaHUE yJeseTcs aIrOPUTMUUECKON CTOPOHE paccMaTpUBaeMbIX BOITpocoB. Ha HecnokHBIX puMepax 0TpadaThIBaeTCsl MPaBUIIO
MIOCTAaHOBKH 3aIlsITON B pe3ynbTare AercTBus. [Ipogomkaercs pereHne TeKCTOBBIX 33/1a4 C JAHHBIMU, BBIPaKEHHBIMHU JI€CATUYHBIMU APOOSIMH.
BBoautcs nonstue cpegHero apupMeTH4ecKoro HECKOJIbKUX YHCEL.

WucTpymeHTsI HauanbHble cBeJIeHNs O BRIUMCICHUX Ha KaJbKynaTope. [IporieHTsl. OCHOBHBIE 337a41 Ha MPOLEHTHI. [IpuMepsl TaOIuI] U AMarpaMm.

JUIST BEIYUCJICHUH
Y U3MEPEHUH .

VYron. Bemmunaa (rpagycHas mepa) yriia. UepTexxHsiii TpeyroibHuk. 3smepenue yrinos. [locTpoenue yria 3a1aHHON BETUYHHBL.
OcHoBHas 11e51b — c(hOopMHUPOBATH YMEHHSI pelIaTh MPOCTEHINME 33/1a4M HA TIPOLICHTHI, BBIMOIHATH H3MEPEHHUE U TIOCTPOCHHE YTIIOB.
Baxxno BLIpa6OTaTL Yy ydalquxcs COACPKATCIbHOC TIOHMMAHNEC CMBIC/Ia TCPMHUHA ITPOLCHT. Ha »T10it ocHOBE OHHU JOJIKHBI HAYUYUTHCA pCIIATh
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TPU BUJA 33]a4 Ha MPOLEHTHI: HAXOAUTh HECKOJIIBKO MPOLEHTOB OT KaKOW-TMOO BENIWYMHBI; HAXOIUTh YUCIIO, €CIIM U3BECTHO HECKOJIBKO
€ro MPOLIEHTOB; HAXOAUTb,

CKOJIBKO TIPOLIEHTOB OJTHO YMCIIO COCTABIISIET OT Apyroro. [Ipogomkaercs paboTa 1o pacro3HaBaHUIO M H300paKEHHIO T€OMETPHUECKUX (DUTyp.
BaxHo yaenuts BHUMaHHe (GOPMUPOBAHUIO YMEHHM IIPOBOIUTH U3MEPEHHSI U CTPOUTH YIibl.. [IpencTaBnenust o HarIsAHOM U300paKeHUH
pacripeiesieHHsl OTAEIbHBIX COCTaBHBIX YacTeN KaKONW-HUOY/Ib BEIMUMHBI JAIOT yJalllMCsl KpyTroBbIE AUarpaMmbl. B ynpakHeHuUsX ciexyer
IIMPOKO UCIIOJIb30BaTh CTATUCTUYECKUI MaTepuall, TyOJMKYeMbIi B razerax M xypHajax.

MaTtemMaTuka 6 KJjace

Heﬂblo U3ydeHus mamemamuKku 6 6 Knacce ABISACTCS CHCTEMaTHIECKOE Pa3BUTHUC ITOHATHUA YUCJIA, BBIpa6OTKa YMeHI/Iﬁ BBIIIOJIHATH apI/I(l)MCTI/I‘ICCKI/Ie HeﬁCTBHH
Haza 4yuciiaMu, IEPEBOJUTD MMPAKTUYCCKUC 3a1a4i HA A3BIK MaTEMATUKH, ITOAIOTOBKA y4allUuXCAd K U3YUCHUIO CUCTEMATHUYCCKUX KYPCOB anre6pbl U I'COMETPHH.
B xoxme HU3YUCHUA KypcCa yJallluCCA pa3BUBAOT HABBIKU BBIYHCIICHUH C HaTypaJlbHbIMHU YHCJIaMHU, OBJIAJICBAIOT HABbIKAMU JIEeHCTBHI C OOBIKHOBEHHBIMH U
ACCATUYHBIMHA I[pO6HMI/I, MMOJIOKHUTCIIbHBIMU U OTPULIATCIIbHBIMHU YU CJIaMU, ITPOAO0JIKAIOT 3HAKOMCTBO C TCOMCTPUICCKUMH ITIOHATUAMU.

Temarnueckoe | TpebGoBaHus K 3HAHUSIM

coJIep>KaHue

JenumMocThb Henurenu u kpatHble uncia. O0muit genurens u odmee kpatHoe. [IpusHaku nemumoctr Ha 2, 3, 5, 9, 10. IIpocTbie u cocTaBHBIE YKCIIA.
YHCell. PaznoskeHue HaTypanbHOTO YUCia HA MPOCTHIE MHOKUTENH.

OcHoOBHasl 11eJIb — 3aBEPIIUTH U3YUEHHE HATypAIbHBIX YHCEN, MOATOTOBUTH OCHOBY JIISI OCBOCHHSI ACHCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSMHU.

3aBepLIaeTCsl U3y4EHHUE BOIIPOCOB, CBSI3aHHBIX ¢ HATYPaJIbHBIMU YynciiaMi. OCHOBHOE BHUMAHUE YEISIETCS 3HAKOMCTBY € TIOHATHAMU JEITUTENb
Y KpaTHOE, KOTOpbIe HaXO AT MMPHUMEHEHHE P COKPAIICHIH OOBIKHOBEHHBIX IpO0ei U MpH MPUBEIEHNH UX K 00IIeMy 3HaMEHaTeIo.
YpakHEeHHUS T0JI€3HO BBIMOJHATH C OMOPON Ha TaOIHMIly YMHOKEHUS — MPSIMBIM TO100POM.

OmnpeneneHHOe BHUMAHUE YJENsAETCsl 3HAKOMCTBY € MPU3HAKaMU AETMMOCTH, TOHSATHAM MIPOCTOTO U COCTaBHOrO uucel. [Ipu ux usydeHun
1enecoodpazHo (GopMHUPOBaTh YMEHHsI NMPOBOIUTH IMPOCTEHINE yMO3aKIOYeHHs, 0OOCHOBBIBAasE CBOM JEHCTBHS CChUIKAMM Ha OIpe/ieNIeHHuE,
IIPABHJIO.

VYuamuecs JOMKHBI YMETh Pa3IoKUTh YMCIO Ha MHOXUTeNH. Hampumep, oHM NOKHBI MOHMMAaTh, yto 36 =6-6 =4-9 = 2- 18 u T.I.
He o0s1i3aTenbHO 0OMBATBHCS OT BCEX YUAIIMXCSl YMEHUS Pa3JIOKUTh YUCIIO HA IPOCThIE MHOKUTENH.

Croxenue u
BLIUHTAHNE
npobeti ¢
Pa3HBIMH 3HAME
HATEJISMH .

DcHOBHOE CBOMCTBO Jipodu. Cokpartenue apooeit. [IpuBenenune npodeit k o0ieMy 3HameHarenro. [loHsaTHe 0 HanMeHbIIeM 00IeM
3HAMEHaTeJIe HECKOJIbKUX pooeit. CpaBHeHue npobeii. CroskeHne v BIYUTaHUE IpoOeid. Perienre TeKCTOBBIX 3a/1ay.

OcHoBHas 11e71b — BBIPA0OTATh MPOYHBIE HABBIKU MPEe00pa30BaHus APOOEH, CIOKEHUS M BBIUUTAHUS IPOOEH.

OnHuM 13 Ba)KHEHIINX pe3yIbTaTOB 00yUeHHs SIBIISETCS YCBOCHNE OCHOBHOTO CBOMCTBA IpO0OH, MPUMEHSIEMOT0 JUIsl ITpeodpa-
30BaHUS ApOOEd: COKpalleHus,, TPHUBEACHUS K HOBOMY 3HaMEHATeNro. Y MEHHUE MPUBOIUTH APOOU K OOLIEMY 3HAMEHATEIIO UCIIONIb3YETCs
JUTSL CPaBHEHUS JPOOEH.

[Tpu paccMoTpeHnu AeHCTBUI ¢ OpOOSME UCHONB3YIOTCS MPaBUIIa CIIOKEHUS M BBIYUTAHUS POOEH ¢ OMHAKOBBIMU 3HAMEHATEIISIMH, TTOHSTHE

CMeNIaHHOro yncnia. BaxkHo oOpaTuTh BHUMaHHE Ha CIy4dail BRIYUTaHUs ApoOH U3 1IEJI0T0 YKca.

YMHOXEHHUE 1
JIeJIEHIE

YMHOXEHHE U JieNieHHe OObIKHOBEHHBIX ApoOeit. OCHOBHBIE 3a1auk Ha IpOOH.
OcHoBHas 11e71b — BBIPA0OTATh MPOYHbIE HABBIKU apU(METUYECKUX AEUCTBUN C OOBIKHOBEHHBIMH JPOOSMH U PELLICHNs] OCHOBHBIX 33a4 Ha
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OOBIKHOBEHHBIX
npobeit.

poOH.
3aBepiraercs padbota Hasl GOPMUPOBAHUEM HABBIKOB apU(METHUECKUX JICHCTBUIN ¢ OOBIKHOBEHHBIMH Ipo0siMu. HaBbiku mommK-
HBbI GBITB AOCTAaTOYHO IPOYHBIMU, YTOOBI ydqamuecda HCUCHBIThIBAIN 3any,IIH€HI/II71 B BBIYMCJICHUAX C pallUOHAIbHBIMA Y CJIaMU, LITO6I:I
AIITOPUTMBI ISUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMU MOTJIH CTaTh B IaJbHEHIIEM OMOpoi st GOPMHUPOBAHHS YMEHHUI BBITIOJHSATD JICHCTBUS C
areOpandeckuMu IpoOsMu.
Pacmmmpenue anmapara AeHCTBUI ¢ IpoOsSMH TIO3BOJISIET PEIIaTh TEKCTOBBIE 3a/1a4H, B KOTOPBIX TPEOYeTCss HAWTH APOOB OT YUCIIA HITH YUCIIO
110 JAaHHOMY 3HA4E€HUIO €ro JIpooHu.

OTHOIIIEHUS 1
IIPOTTOPITHH.

[Tponopiusi. OcHOBHOE CBOWCTBO MpoIopiuy. Pemenne 3aia4 ¢ momornpto npornopiwy. [ToHaTus o mpsMoii 1 00paTHOM
IIPONOPLMOHAIBHOCTSX BEIMUYMH. 3a/1auM Ha ponopiuu. Macirad. @opMysibl JUIMHBI OKPYXHOCTH U IUtoaau kpyra. Hlap.
OcHoBHast 11€J1b — c(hOPMHUPOBATH MOHSTHS ITPOHOPLMH, IPSIMON U 0OpaTHOM MPONOPLUHOHATIBHOCTEH BETHMUHH.
Heo6xoanmo, 94To0bI yuamumecs: yCBOMIN OCHOBHOE CBOWCTBO IMPOIMOPIIMH, TaK KaK OHO HAXOIUT MIPUMEHEHHE Ha YPOKaX MaTEeMaTHUKH, XUMUH,
¢u3uku. B yactHOCTH, 10CTAaTOYHOE BHUMAHUE JOJKHO OBITh Y/IEJIEHO PEIIECHUIO C IIOMOILBIO MPOMOPIMY 33/1a4 Ha ITPOLIEHTHI.

[MonsTrst 0 TIPSAMOI 1 0OpPaTHON MPONOPHHUOHATIBHOCTSIX BETMUYHUH MOKHO CPOPMHPOBATH Kak 0000IIEHNEe HECKOJIBKIX KOHKPETHBIX TIPHMEPOB,
IIOYEPKHYB IIPA 3TOM NPAKTHUYECKYIO0 3HAYMMOCTb TUX MOHATHUMN, BO3MOXKHOCTb UX NPUMEHEHUS Ul YIPOIIEHUs PEILEHNS COOTBETCTBYIOIUX
3a7a4.

JlaroTcs  NpencTaBieHHUs O JUIMHE OKPYKHOCTH UM Kpyra. COOTBETCTBYIOLIME
oTHocATCsl. PaccMoTpeHne reoMeTpuyeckux (puryp 3aBepuiaercs 3HaKOMCTBOM C HIAPOM.

dopMynbl K 00s3aTeIbHOMY Marepualy He

ITonoxuTeITLHEI
eu
OTpHUIIaTEIbHBIC
Yypcia .

ITonmokuTenpHble U OTpULATENbHBIE yncia. [IpoTuBoIonoxHelie yrciaa. Moayib 4uciia U €ro TeOMETPUIECKUIA CMBICIL.

CpaBHenue uucen. Lensle uncna. M300paxkenue uncen Ha KoopAnHaTHOM mpsMoid. KoopaunaTa Touku.

OcHoOBHas 11€J1b — PACIIMPUTH NPEICTABICHUS YUALIUXCSl O YUCIIE ITYTEM BBEIEHUS OTPULIATEIILHBIX YHCE.
IlenecooOpa3HOCTb BBEACHUS OTPULIATEIbHBIX YMCEN OKA3bIBAETCS HA COJIEPKATEIbHBIX IPUMEPAX.

VYyaiuecs 10JKHBI HAy4YUTbCs N300paXkaTh MOJI0KUTENIbHBIE M OTPHULIATENIbHBIE YMCIIa Ha KOOPIUHATHON npsiMoi. B nanmbpHeliem ona Oyner
CILY’KATb HaTJIAJHOM OCHOBOW IS IIPABUJI CPABHEHUS YUCEI], CIIOKEHUS
Y BBIYMTAHUS YUCEIL.

CrnenunanpHOe BHUMAHHUE YJENSETCS YCBOSHHIO BBOJMMOIO MOHSATHS MOJIYJS YHMCHa, IPOYHOE 3HAHHE KOTOPOTro HEOOXOAUMO Ui (opMH-

pOBaHMs YMEHHUSI CPaBHUBATh OTPHIIATENIbHBIE YMCIIA, a B JaJbHEHIIEM /sl OBJIAJCHUS U alfOpUTMaMu apu(PMETUYECKUX JEHCTBUI C MOI0XKHU-
TEJIbHBIMU M OTPULIATEIILHBIMH YK CIIAMHU.

Croxenne u

CroKeHne U BEIYUTAHHUE MTOJIOKUTEIBHBIX U OTpULATCIIBHBIX YHUCCIL.

BBIYMTAHHUC OcHoBHas noeiib — BLIpa60TaTL IMPOYHBIC HABBIKU CJIOKCHUA U BBIYUTAHUSA MTOJIOKUTCIBHBIX U OTPUIATCIIbHBIX YUCCIL.

TIOJIOKUTCIIBH I[eﬁCTBI/IH C OTpULATCIBbHBIMU YU CIaMH BBOAATCA HAa OCHOBC HpeI[CTaBJ'IeHI/Iﬁ 00 U3MEHEHUH BEIMYHH: CJIO)KEHHE U BEIYUTAHHE YUCET
bIX U HIUTIOCTPUPYETCA COOTBCTCTBYHOIIMMU NTEPEMCIICHUAMU TOYCK KOOpIIPIH&THOﬁ HpHMOﬁ.

OTPULATCIIbHBI OTpa6aTLIBaIOTC$I AJITOPUTMBI CIIOKCHUA Y BBIYUTAHHUS ITPU BBITTIOJTHCHHUN )IGfICTBI/If/i C IICJIBIMHU 1 )IpO6HI)IMI/I quCJiaMH.

X YUCCII .

VMHOXKEHNE U VYMHOXKEHHE U ACICHUC IMMOJOXUTCIBbHBIX U OTPULATCIIBHBIX YHCEII. ITonsarue o paorOHaJIbHOM YHCIIC. HGCSITI/I'—IHOC HpI/I6J'II/I)KeHI/Ie
ACJIICHUC OOBIKHOBCHHOI I[pO6I/I. HpI/IMeHeHI/IC 3aKOHOB apI/I(bMCTI/I‘-ICCKI/IX ,[ICI>'ICTBHI>'I U paliliOHAJIU3alluU BBIYHCIICHUH.

TTIOJIOKHUTCIIBHBIX OcHoBHas oeib — BLIpa60TaTB IMPOYHEBIC HABBIKU apI/I(l)MeTI/I‘IeCKI/IX )IefICTBHﬁ C IMOJIOKUTCJIIBHBIMU U OTPUIATCIIbHBIMHA Y CJIaMH.
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u HaBbiky yMHOXKEHHS 1 ACTICHUSI TIOJIOKUTETBHBIX U OTPHULIATEIBHBIX YHCEIl OTPabaThIBAIOTCS CHAYasIa TP BBITIOJIHEHUN OT/CNBHBIX EeHCTBHH, a

OTPHULIATENIFHBIX | 3aTE€M B COYETAHUU C HaBbIKAMU CJIOKEHUSIM BBIYUTAHUS P BHIYMCICHUU 3HAYEHUN YMCIOBBIX BBIPAKEHUH.

qucell . VYuamuecs JODKHBI YCBOUTb, YTO Ul OOpamieHus OOBIKHOBEHHOH IpoOH B JAECATHYHYIO JOCTATOYHO Pa3/eNUTh (€CIH 3TO BO3MOXKHO) YHC-
JIUTENb Ha 3HAMEHaTesb. B KakKJOM KOHKPETHOM Cllydae OHU JIOJDKHBI 3HATh, B KaKylo ApoOb oOpaiaercss AaHHas OObIKHOBEHHas ApoOb — B
JECATUIHYIO WM IEPUOIUNICCKYIO. YUaluecs T0JDKHBI 3HATh MPEJICTaBICHUE B BUJE NCCATUIHON IpoOH Takux npodeit, kak 1/2, 1/4, 1/5, 1/20,
1/25, 1/50.

Pemienue [Ipocrteiime mpeodpa3zoBaHus BRIPAKEHUI: PaCKPBITHE CKOOOK, TPUBEICHHE MTOI0OHBIX caraeMbiX. Penienne MTMHEHHbIX ypaBHeHHH. [IpuMepnt

YpaBHEHUH . pELIEHHS TEKCTOBBIX 33Ja4 C OMOILBIO JIMHEWHBIX YPaBHEHUM.

OcHoBHas 11€J1b — IOArOTOBUTH YUYAIUXCS K BBIIOJIHEHHUIO IIPE0OPa30BAHUI BBIPAKEHUH, PEILICHHUIO YpaBHEHUI.
[TpeoOpazoBanus OYKBEHHBIX BBIPAXKEHUIN IIyTEM PACKPBITHS CKOOOK U ITPUBEAEHUS IOJOOHBIX CIaraeéMblX OTpadaThIBAlOTCS B TOW CTEINEHH,
B KOTOPOW OHU HEOOXOAMMBI ISl PEIICHUS HECIIOKHBIX YPaBHEHHUH.
BBenenue apudmernyeckux JAeHCTBUIM HaJ OTpULATENbHBIMM YHCJIAMU [I03BOJISIET O3HAKOMMTBH YYaIlMXCSl C OOLMMH HpHEMaMu
pelIeHNs] TMHEWHBIX YPaBHEHUM C OJTHOM ITEPEMEHHOM.

Koopaunare! Ha
IUIOCKOCTH .

ITocTpoeHune nepneHIuKymsspa K NpsiMOr U apAJUIENIbHBIX MPSAMBIX C OMOILBIO YEPTEKHOIO TPEYTOJIbHUKA U JTMHEHKH.
[IpsimoyronbHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH, abciucca u opauHara Toukd. [Ipumepst rpagukoB, tuarpaMm.

OcHoOBHas 11€/1b — MO3HAKOMHTH YYAIIUXCS C IPSIMOYTOJIBHOM CHUCTEMON KOOPAUHAT HA TUIOCKOCTH.

VYyamuecs 10IKHBI HAyUYUThCS paclio3HaBaTh U M300paxaTh MEPICHIUKYISIPHBIE U MapajuieNibHbIe psiMble. [ TaBHOE BHUMaHKE CIIEAYeT
YAETUTH OTPaOOTKE HABBIKOB UX IMOCTPOCHUS C TIOMOIIBIO TUHEHKH U YEPTEKHOTO TPEYTroJIbHUKA, HE TpeOys BOCIPOU3BEIECHUS TOUHBIX
OMIPEACIICHUH.

OCHOBHBIM PE3yJIHTATOM 3HAKOMCTBA YYAIlIUXCSl C KOOPAMHATHOU TUIOCKOCTBIO JIOJDKHBI SIBUTHCS 3HAHUS TOPSAKA 3aIMCH KOOPAMHAT TOUYEK
IUIOCKOCTU M UX HA3BaHWUW, YMEHHs MMOCTPOUTh KOOPAMHATHBIE OCH, OTMETUTh TOUKY IO 33JaHHBIM €€ KOOpJHMHATaM, OIpPEIeUTh KOOPAWHATHI
TOYKH, OTMEYEHHON Ha KOOPAUHATHOM TUIOCKOCTH.

DOopMHUPOBAHHIO BHIYMCIUTENBHBIX U IPaUIeCKUX YMEHUHN CITOCOOCTBYET MOCTPOSHUE CTONOYATHIX AUarpamm. [1pu BBIMOTHEHUH COOT-
BETCTBYIOIIUX YIPAKHEHUIN HalyT MPUMEHEHHE TTOJyYeHHbIC paHee CBEICHUS O MacIITabe W OKPYIIICHUH YHCETT

Maremartuka 7 Kiacc
Conep:xxaHue o0y4yeHus (ajredopa)

Lenvio uzyuenua anzeoput ¢ 7 - 9 Knaccax siBISETCS pa3BUTHE BBIUUCIIUTENIBHBIX aNreOpandyecKuX yMEHUH, yCBOGHHE anmapaTa ypaBHEHUH U HEPABEHCTB KaK
OCHOBHOTO CPEACTBA MaTeMaTHYECKOI0 MOJIEIMPOBAHUS IPUKJIAHBIX 3a1a4.
Kypc xapakrepuzyeTcs MOBbIILIEHHEM TEOPETUUECKOTO YPOBHSI 00yUEeHMsI, IPUKJIIaAHOIN HANIPaBIEHHOCTHIO.

Tematnueckoe TpebGoBaHusI K 3HAHUSIM

COJIep)KaHue

Beipaxxenus, YucnoBble BbIpaXeHHs C IepeMeHHbIMU. [IpocTeiiine mnpeoOpa3oBaHUsl BbIpaXKEHHH. YpaBHEHHE, KOpPEeHb YypaBHeHHs. JIuHeiHoe
TOXJIECTBA, YPaBHEHHUE C OJJHOU NEPEMEHHOM. Pellenne TeKCTOBBIX 3a/1a4 METOAOM COCTaBIIEHUS ypaBHEHUM. CTaTHCTUYECKUE XapAKTEPUCTHKH.
YPaBHEHHS. OcHOBHasl 11eJIb: CHCTEMAaTU3HpOBaTh U 0000IIUTH CBEJEHHUS O MPeoOpa3oBaHUsAX anredpandecKux BBIPAKCHUN M pElIeHHH ypaBHEHHH C
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OJIHOU IIEPEMEHHOM.

[lepBas Tema kypca 7 Kjacca sIBJISICTCSI CBS3YIOIIMM 3BEHOM MEXKIYy KYpCOM MaTeMaTHKH 5-6 KiIaccoB M KypcoMm anreOpsl. B Hel
3aKPEIUIAIOTCS BBIUMCINTENbHBIE HABBIKH, CUCTEMATH3UPYIOTCS M OOOOMIAIOTCS CBEICHHS O MPEeoOpa3OBaHUAX BBIPAKEHHH M pEIICHUH
YpaBHEHUU.

HaxoxneHne 3HaYeHWH YHMCIOBBIX M OYKBEHHBIX BBIPAKCHHH IaeT BO3MOXHOCTh IOBTOPHTH C YYaIlIMMHUCS TNpaBWiIa JCHCTBUH C
palroHaIbHBIMU YHUCIAMH. Y MEHUS BBIMOIHATh apupMeTHUYECKHE NEHCTBUS C pallMOHAIbHBIMU YHCIAMH SIBJISIFOTCSI OMOPHBIMH ISl BCETO
Kypca anredpsl. Ciie1yeT BbIICHUTh, HACKOJIBKO IPOYHO OBJIAAEIU UMM YYalllMecs, U B ClIydyae HEOOXOJUMOCTH OPraHU30BaTh [IOBTOPEHUE C
LENbI0 JIMKBUIALMU BBISIBICHHBIX MPO0eioB. Pa3BUTHIO HABBIKOB BBIYMCIICHUHN JOKHO YAENSATHCS CEpPbe3HOE BHUMAHUE U B JaJIbHEUIIEM
IIPU U3YYEHUH JPYTUX TEM Kypca anreOpsl.

B cBs3M ¢ pacCMOTPEHHUEM BOIIPOCA O CPABHEHUM 3HAYECHUI BBIPAXKEHUI PACIIMPSIOTCS CBEACHUS O HEPABEHCTBAX: BBOASATCS 3HAKU >U
<, IaeTCs OHATHUE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccMmoTpeHuu mpeoOpazoBaHUil BBIpAXKEHUN (OPMaIbHO-OMEPATUBHBIE YMEHHS OCTAIOTCS Ha TOM JK€ YpPOBHE, Yyualluecs
[IOJIHUMAIOTCS Ha HOBYIO CTYIEHb B OBJAJE€HUU Teopueld. BBomATCS MOHATUS «TOXKIECTBEHHO PABHBIE BBIPAXKEHUS», «TOXKIECTBOY,
«TOXJIECTBEHHOE MPE0Opa30BaHME BHIPAXKEHUI», COJAEpIKAHUE KOTOPBIX OyJET MOCTOSIHHO PACKPBIBATHCS M YIIYONSATHCS MPU U3YUYECHUU
peoOpa3oBaHuil pa3aMyYHbIX anreOpanyeckux BblpaxeHui. [loguepkuBaeTcs, YTO OCHOBY TOXKJIECTBEHHBIX MPEOOPAa30BAHUN COCTABIISIFOT
CBOMCTBA IEUCTBUU HAJ YHUCIIAMU.

Ycunupaercs posib TEOPETHUECKUX CBEACHUN TIPU pacCMOTpeHUH ypaBHEeHUM. C 11e51b0 00ecTeueHrss 0CO3HAHHOTO BOCIIPUSATHS YUAIIUMUCS
AITOPUTMOB PEUICHHs ypaBHEHUI BBOJAUTCSA BCIIOMOTATEIbHOE MOHITHE PABHOCUILHOCTH YPaBHEHUN, (DOPMYIUPYIOTCS U Pa3bICHIIOTCS Ha
KOHKPETHBIX IIPUMEPAX CBOMCTBA PAaBHOCWJIBHOCTH. J[aeTcs NOHATHE JTUHEHHOTO YPABHEHUS U UCCIIEAYETCS BOIIPOC O YUCIIE €ro KOpHEH. B
CHCTEME YIPaKHEHUI 0c000e BHUMAaHHE YICNIACTCS PEUICHUIO ypaBHEHHUH BHIa ax= Dmpu pasnuuHbix 3HaueHusx a u b. TIpogomkaercs
pabota o GopMUPOBAHHIO Y yUaIIUXCs YMEHUS MCIIOJIb30BaTh aImapaT YpaBHEHUH KaK CPEACTBO JUIsl pEIICHHS TEKCTOBBIX 3a/a4. Y POBEHb
CJIOKHOCTH 3a7ia4 3/I€Ch OCTAETCsl TAKMM K€, KaK B 6 Kiiacce.

WN3yuenne TeMbl 3aBEpUIACTCS O3HAKOMIICHMEM YYaIMXCS C MPOCTEHIIMMHU CTATHCTHYECKMMHM XapaKTEPUCTHUKAMU: CPEIHUM
apuMeTHIECKUM, MOJION, MeIMaHO, pa3MaxoM. YdJaiiuecs JOHKHBI YMETh HCIOIb30BaTh 3T XapaKTePUCTHKU JJI aHAIN3a psijia TaHHBIX
B HECJIO)KHBIX CUTYalIUSX.

OyHKIUU.

OyHkus, obnacth omnpenesneHuss ¢GyHKuMd. Beruucnenwe 3HaueHuid  QyHkuuum no  Qopmyne. I'paduxk  pynkumu. Ilpsmas
IPONOPLUOHANILHOCTD U ee rpaduk. JInneitHas pyHKIus U ee rpaduk.

OcHOBHas 11e/Ib: 03HAKOMHTD YJallIUXCsl ¢ BaKHEHIINMHU (QYHKIIMOHATBHBIMU MOHATUSMH U € rpaduKaMu NMPsIMON MPONOPIIHOHATIBHOCTH U
JTUHENHON (QYyHKIUH 00IIero BUa.

JlaHHas Tema sIBJII€TCsl HauaJIbHBIM 3TarloM B CUCTEMAaTHYECKOM (YHKIMOHAIBHON MOJArOTOBKE yyalluxcs. 371eCh BBOAIATCS TaKue MOHATHS,
KaK (yHKIMsI, apryMeHT, o0jacTh onpeaenenus GyHKuuu, rpaguk GyHkuu. OyHKIUS TpaKTyeTcs KaK 3aBUCMMOCTh OJIHOM MepeMeHHON
OT Jpyroil. Yuamuecss Mojy4aioT IEepBO€ MpeACTaBIeHUE O crocobax 3anaHus (yHKUMHA. B nanHOW TemMe HaumHaercs paboTa 1O
(OpPMHUPOBAHUIO Y yUAIIUXCS YMEHHN HaXOAUTh MO GopMysie 3HaueHue QyHKIUU 110 U3BECTHOMY 3HAYEHHUIO apryMEHTa, BBIOIHSTH TY ke
3ajady 1o rpauky U pemars no rpadpuky oOpaTHyo 3a1auy.

OyHKIIMOHANBHBIC TMOHATHS IOJy4alOT CBOIO KOHKPETH3AIMIO TPH HM3YyYCHHWH JHHEHHOW (YHKIMH M €€ Y4acTHOTO BHJA — TIPSMOU
IPONOPIHUOHAIBHOCTH. YMEHUSI CTPOUTh M YUTaTh I'paduKu 3TUX (QYHKIMHA MIHPOKO MCHOIB3YIOTCA KaK B CaMOM Kypce anredphl, Tak U B
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Kypcax TeoMeTpuu W (U3MKU. Yyamecs IODKHBI MOHMMAaTh, Kak BIHMIET 3HAaK Kod(duimeHTa Ha pacroyiokeHHe B KOOPAMHATHOM
iockoct rpaduka Gpyukiun y = KX, rae K # 0, kak 3aBucut ot 3HadeHuii K u bB3zanMHuoe pacnosoxenue rpadukoB AByX QYHKINH BHIA Y=
kx+ b.

®dopmupoBaHre BceX (DYHKIIMOHAIBHBIX MOHATUHA W BBIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TaK)KE M3YYCHHUE KOHKPETHBIX (DYHKITHI
COIPOBOXKIAOTCS PACCMOTPEHUEM MPUMEPOB PeaTbHBIX 3aBUCUMOCTEH MEXKIY BEITUYMHAMHU, YTO CTIOCOOCTBYET YCWICHUIO MPHUKIATHON
HaIPaBJICHHOCTH Kypca ajareOpsl.

Creneun
HaTypaJIbHBIM
[IOKa3aTeJIEM.

CTereHb ¢ HATYpaTbHBIM [IOKA3aTeIeM i ee cBoiicTBa. OHowreH. OYHKIMH ¥ = X°, y = XU HX rpauKy.

OcHoBHasl 11e7Th: BBIPA0OTaTh YMEHUE BBIIOIHSITH JESHCTBUS HAJl CTENICHSAMU C HATypaTbHBIMHU TTOKA3aTEIISIMU.

B nanHoil Teme fgaercs ornpenereHHe CTENEHHU C HATYpalbHBIM IoKa3aTesneM. B kypce MaremMaTuku 6 Kjacca ydaiiydecs y)e BCTPEeUYaltch C
pUMepaMu BO3BEACHUSI YHMCEl B CTENEHb. B CBA3M ¢ BBHIUMCICHHEM 3HAUEHUMN CTENEeHU B 7 KIlacce JAeTcsl MPEeCTaBICHHUE O HAXOXACHUU

3HAYEHUI CTENEHH C MOMOLIBIO KAJIBKYJISTOpa. PaccMarpuBarOTCS CBOWMCTBAa CTENEHM C HATypalbHbIM IOKa3areineMm. Ha mnpumepe

m+n

nokasatenbctBa coiictea™ *a" =a™",a" :a" =a™", roe mM>n, (ab)"=a"b" ywammecs BmepBble 3HAKOMATCA C JIOKA3aTEILCTBAMHU,

IPOBOJUMBIMU Ha ajredpanyeckoM Marepuane. YKa3aHHblE CBOWCTBA CTENEHU C HAaTypaJbHbIM I10KA3aTelIeM HAaXOAAT NMPUMEHEHUE Npu
YMHOXEHUHU OJHOWIEHOB M BO3BEJCHUU OJIHOYJIEHOB B cTeNeHb. [Ipy Hax0XIeHUM 3HAUE€HUI BBIPAXKEHUN, COJAEpPIKAIIMX CTEIEHU, 0c000e
BHUMaHME ClIeyeT 0OpaTUTh Ha MOPSAOK ASHCTBUI.

Paccmotpenune yHkmmii y=x°, y=x3H03BonaeT MPOIOJDKUTH PaboTy 1O (OPMHUPOBAHUIO YMEHHUH CTPOUTH M YUTATh rpadpuku (yHKIHH.
BaxxHo 0o0paTuTh BHHMaHHME yyalluxcs Ha OCOOEHHOCTH rpaduka (yHKIUU y=X2: rpaguK MPOXOIUT Yepe3 Hayajo KOOpAUHAT, OCh
OysBiseTcs €ro 0CbI0 CHMMETPHH, TPa(UK PACIIONOKEH B BEPXHEH MOIYIIIOCKOCTH.

Ymenue ctpoutTh rpadpuku QGyHKUUH y=X"H y=x3ncnon53yeTc;1 JUI O3HAKOMJIEHHUS Y4YalllMXcsl ¢ rpaduyeckuM crocoOOM pelieHus
YpaBHEHUM.

MHOTOYJIEHEI.

Muorounes. CioxeHue, BBlMUTaHUE U YMHOKEHHE MHOTOWIEHOB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTEIH.

OcHoOBHas Lienb: BbIpabOTaTh YMEHHME BBINOJHATH CII0KEHUE, BBIYUTAHUE, YMHOXKEHHE MHOTOWIEHOB U Pa3jIoKEHHE MHOTOWIEHOB Ha
MHOHTEIH.

JlaHHas Tema urpaer (QpyHAaMEHTAJIbHYIO poJjib B ()OPMHUPOBAHUU YMEHHS BBIIOJHATH TOXJIECTBEHHBIE NMPE0OpazoBaHMs anre0pandeckux
BbIpaxkeHHl. @opmupyemble 3/1€ch (POpMaIbHO-ONIEPATUBHBIE YMEHUS SABIISIOTCS OMOPHBIMHU IPU MU3YUYEHUHU JEHCTBUI C palOHaIbHBIMU
JIpo0sSMHU, KOPHIMHU, CTETIEHSIMH C PAllHOHAIBHBIMU TIOKA3aTESIMH.

W3ydeHne TeMbl HAUMHAETCS C BBEICHUS MMOHATHI MHOIOWIEHA, CTAaHIaPTHOTO BUJIa MHOTOUJIEHA, CTENIEHH MHOrowieHa. OCHOBHOE MECTO B
ATOU TEME 3aHUMAIOT AITOPUTMBI JEHCTBUM C MHOTOWICHAMHM — CJIOKEHUE, BBIMUTAHUE U YMHOXKEHUE. YYaliuecs JOJDKHBI IOHUMATh, YTO
CyMMY, Pa3HOCTb, IIPOM3BEICHUE MHOTOWICHOB BCErJa MOXKHO IPEACTABUTh B BHUJE MHOTOWIEHA. JIEHCTBUS CIOKECHMs, BBIYMTAHUSA U
YMHOXEHHUSI MHOTOUJIEHOB BBICTYNAIOT KaK COCTaBHOW KOMIIOHEHT B 3aJaHMUSX Ha MpeoOpa3oBaHus LEbIX BblpaxkeHuil. [loatomy
HeIleJIeco00pa3HO MePeXoIUTh K KOMOMHUPOBAHHBIM 3a/1aHUSM MIPEKE, YEM YCBOCHBI OCHOBHBIE aITOPUTMBI.

Cepbpe3Hoe BHUMaHHE B ITOM TeMe YJENSeTCs pa3joKEHUI0 MHOTOWJIEHOB Ha MHOXHTENIU C MOMOIIbIO BBIHECEHHUS 3a CKOOKM 0O0Iero
MHOXHTEJSI ¥ ¢ TOMOIIBIO rpynnupoBKH. COOTBETCTBYIOIINE TPeoOpa30BaHusl HAXOAAT IIMPOKOE MPUMEHEHUE KaK B Kypce 7 Kiacca, Tak U
B MOCJIEAYIOLIUX KypcaX, 0COOEHHO B IEUCTBUSAX C pallMOHAIBHBIMU JIPOOSMHU.

B nanHo#i TeMe yuamuecs: BCTpeyaroTcs ¢ IpUMEpaMHu UCIOJIb30BaHUS PacCMaTPUBAEMBIX MTPE0OPa30BaHUM MPU PEIIEHUH Pa3HOOOPa3HBIX
3aJa4, B YaCTHOCTU NPU PEIICHUU YpaBHEHHUH. DTO MO3BOJSIET B XOJ€ M3YYEHHUS T€Mbl IPOJOLKUTH paboTy Mo (GOPMHUPOBAHUIO YMEHHS

11




peliaTh YpaBHCHUS, a TAKIKC PCIIATh 3aJa4d MCTOAOM COCTABJICHHUA ypaBHeHHﬁ. B ugucno ynpa)KHeHI/Iﬁ BKJIIOYAIOTCA HCCIIOXKHBIC 3aJaHus
Ha JO0Ka3aTCJIbCTBO TOXKIACCTBA.

DopmyJibl
COKpALIEHHOI'O
YMHOKEHUSI.

®opmynsl (a + b)’= a” + 2ab+ b?, (a + b)® = a® + 3a’b+ 3ab® £ b°, (a- b) (a + b) = a° - b, (a + b) (a°F ab + b%) = a’+b°. [Ipumenenne
(bOpMYJT COKPAIIEHHOTO YMHOKCHHUS B IPEOOPA30BAHUAX BBIPAKCHHUI.

OcHOBHasl IeNib: BBIPa0OTaTh yMEHHE MPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOKEHHS B IPEe0oOpa3OBaHUAX MENBIX BHIPAKECHUH B
MHOTOYJIEHBI ¥ B Pa3JI0KEHHH MHOTOYWIEHOB HAa MHOKHTEITH.

B maHHOW Teme mpojaosuKaeTcs padoTa Mo (OPMHUPOBAHMIO Y yYAIIMXCS YMEHHs BBITOJHATH TOXICCTBEHHBIC MPEOOpPa3OBAHUS IENBIX
BhIpaKeHMil. OCHOBHOE BHUMAHHUE B TeMe yaemsercs popmyiam (a - b) (a + b) = a - b?, (a £ b)? = a® + 2ab+ b, Yuamuecs T0IKHbI 3HATH
9TH (OPMYIIBI B COOTBETCTBYIOIINE CIIOBECHBIE (POPMYIIMPOBKH, YMETh IPUMEHSThH HX KaK «CJI€Ba HAIPaBO», TAK U «CIIpaBa HAJIEBOY.
Hapsiay ¢ yKasaHHBIME paccMaTpuBaroTest Taxke dopmyisl (a + b)*= a® + 3a’b+ 3ab® + b, a®+ b®=(a = b) (a*>F ab + b?). Oxnaxo onu
HaXOJISIT MEHBIIIEE PUMEHEHHUE B KypCe, [I03TOMY HE CIIEAYET U3JIUIIHE YBIEKATHCS BHIIOJTHEHHEM YIPAKHCHUI HA UX MCIOIb30BaHHME.

B 3aK/II0YMTENILHOM YaCTH TEMBI PACCMATPUBAETCS MPUMEHEHHUE Pa3IMYHBIX IIPHEMOB Pa3liOXKEHHss MHOTOYIECHOB HA MHOKHTEIH, a TAKXKe
HCIIOJIb30BaHUE IPE0OPA30BAHUI IIEIBIX BHIPAKCHHIN JUIS PEIIEHHs IIMPOKOTO KPyra 3a/1ad.

CucreMbl
JIMHENHBIX
YpaBHEHUH.

Cucrema ypaBHeHuil. PemnieHne cucTeMbl IBYX JIMHEHHBIX ypaBHEHUH C JBYMs IEPEMEHHBIMH M €r0 IeOMETpUYecKass MHTEPIPETALHUS.
PemreHne TeKCTOBBIX 3a/1a4 METOJOM COCTABJICHHSI CUCTEM YPaBHEHHM.

OcHOBHas 11€J1b: 03HAKOMUTh yYalllUXCsl CO CIIOCOOOM PELIEHUs CUCTEM JIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMH, BEIpaOOTaTh yMEHUE
pemaTh CUCTEMBl YPAaBHEHHUU U IPUMEHSATDH UX IIPU PELICHUU TEKCTOBBIX 3a/1a4.

W3ydeHne cucteM ypaBHEHMH pacnpenesercs Mexay Kypcamu 7 u 9 kiaccos. B 7 kinacce BBOOUTCS OHATUE CUCTEMBI U PACCMATPUBAIOTCS
CHUCTEMBI JINHEWHBIX YPAaBHEHU.

W3n0xeHne HAYMHAETCS C BBEICHUS IOHATHS <«JIMHEMHOE ypaBHEHHE C JBYMs IEPEMEHHBIMW». B cucremy ynpakHEHUH BKIIIOUYAIOTCS
HECJIOKHBIE 3aJJaHUs HA PEIICHNE JINHEWHBIX YPABHEHUN C JIBYMS IEPEMEHHBIMU B LEJIBIX YHACIIAX.

dopmupyercs yMeHHE CTpOHTh rpaduk ypaBHeHusia + by = ¢, tne a # 0 wim b#0, npu pasnuunbix 3HayeHuWsx a, b, c. Beenenue
rpaduuecknx o0pa3oB AaeT BOZMOXKHOCTh HAIJIIHO MCCIEA0BAaTh BOIIPOC O YHUCIIE PEIICHUI CUCTEMBI ABYX JIMHEUHBIX YpaBHEHUH C IBYMs
[IEPEMEHHBIMM.

OCHOBHOE MECTO B JIaHHOH TeMe 3aHMMAaeT W3y4YEHUE AITOPUTMOB PEUICHUS CUCTEM JIBYX JUHEHHBIX ypaBHEHHI C IByMs ME€PEMEHHBIMU
CIocoOOM IMOACTaHOBKU U CIIOCOOOM ClIOkKeHMsI. BBeeHne crucTeM Mo3BoJsieT 3HaYUTENbHO PACHIMPUTH KPYT TEKCTOBBIX 33/1a4, PELIaeMbIX
C MOMOMUIBIO amnmnapara aiareopsl. [IpumMeHeHne cucteM ynpouaer nporecc NepeBo/ia JaHHbIX 3a/1a41 ¢ 0OBIYHOTO A3bIKA Ha S3bIK YPaBHEHUH.

Conep:xanue 00yueHusi (reoMeTpus)

Lenvio uzyuenus zeomempuu ¢ 7 — 9 Knaccax siBIsETCSl CUCTEMATUUECKOE U3YUEHHE CBONCTB F€OMETPUYECKUX (PUTYp Ha INIOCKOCTH, (POPMUPOBAHUE
MIPOCTPAHCTBEHHBIX MPEJICTABICHNUN, Pa3BUTHE JIOTHYECKOTO MBIIIJIEHHUS U MOATOTOBKA armapara, He00X0JUMOT0 JUIsl U3y4eHHUS] CMEKHBIX AUCIUILINH.

Tematnueckoe TpebGoBaHust K 3HAHUSAM
coJiep KaHue
OcHOBHBIE HauanpHble nonstus mianuMerpun. ['eomerpuueckue purypsl. Touka u npsimas. OTpe3ok, IIMHa OTpe3Ka U ee cBoiicTBa. [10ayninocKkocTs.
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CBOICTBA
MPOCTEUIIINX
TE€OMETPUUYECKUX
¢buryp. CMexxHbIC
U BEpPTHKAIbHbBIC

YTJIBL

[Tonmympsimas. Yroi, BeIu4uHa yIila U €e CBOWCTBA. TpeyronbHUK. PaBEeHCTBO OTpPE3KOB, YIVIOB, TPEYrOJIBHUKOB. [lapaienbHbie npsmMsle.
Teopembl 1 fOKa3aTeNbCTBA. AKCHOMBI.

CMexHbIe U BEpTUKAJIbHBIE YIUIbI U UX cBolcTBa. [lepnenaukynspHsle npsMble. buccekTpuca yria u ee cBOHWCTBa.

OcHOBHas 11€J1b: CUCTEMAaTU3UPOBATh 3HAHU yJaluxcs 00 OCHOBHBIX CBOMCTBAaX MPOCTEHIINX F€OMETPUUECKUX (Puryp.

B nmaHHO# Teme BBOJSATCS OCHOBHBIE CBOMCTBA MPOCTEHIINX T€OMETPHUYECKUX (HUTYP (aKCHOMBI TNITAHUMETPHUN) Ha OCHOBE HATJISAHBIX
NpeACTaBICHUN yJaluxcs myTeM 0000IIeHNsT OUEBUIHBIX WM U3BECTHBIX U3 Kypca MaTeMaTUKU 1—6 KJIaCCOB T€OMETPUUYECKUX

¢axToB. IIpu 3TOM OCHOBHOE BHUMAHUE YAEISAETCS MOCTEIEHHOMY ()OPMHUPOBAHUIO HABBIKOB IIPUMEHEHUS CBOMCTB FT€OMETPUIECKUX (PUTYD
B XOJI€ pELICHHUs 3a/1a4.

Baxxnoli 3agadell TeMbI ABJISIETCS] BBEICHUE TEPMUHOJIOTUY, PA3BUTHE Y YYAIUXCS HAMVISJHBIX TEOMETPUYECKUX IIPEACTABICHUI U HAaBBIKOB
n300pakeHusl IIIOCKUX (QUryp, YCTHOH MaTeMaTHYeCKOW pedud, 4TO HEOOXOAMMO JUIsl BCEro MOCIEAYIOIEro U3y4eHHsl Kypca reoMeTpuHu.
[Tpu BBIONHEHNH PAKTUYECKUX 3a/1aHUI oOpalaeTcs BHUMaHue Ha paboTy ¢ pUCYHKAMHU, TIOMCK PEHICHUS U TIOCTETIeHHOE (POPMHUPOBAHUE
HaBBIKOB JI0Ka3aTEIbHBIX PACCYKICHUI.

[Tpy n3yueHnH CMEXHBIX M BEPTHKAIBHBIX YTJIOB OCHOBHOE BHUMAHHUE yIENseTCS OTPAOOTKE HABBIKOB MPHUMEHEHHS UX CBOMCTB B ITpOIECCE
pemenus 3agad. 1Ipu 3TOM aKTUBHO HCIIONB3YIOTCA UMEIOLINECS Y YYAIUXCS BBIYMCIUTEIbHBIE HABBIKHM, 4 TAKXKE HABBIKU COCTaBJICHMS U
peleHus TMHENHBIX YPaBHEHUM.

Ha npumepe Teopemsl 0 CyIIECTBOBAaHUM U €IMHCTBEHHOCTH IEPIEHANKYIAPA K IPSIMOM, IPOBEJEHHOIO YEPE3 €€ TOUKY, paCCMaTPUBAETCS
METOJI JOKa3aTeIbCTBA OT MPOTUBHOTO, KOTOPBIA OYZEeT HEOAHOKPATHO MCIIOJB30BAThCS B Kypce IIAHUMETPHUH.

[Ipuznaku
paBeHCTBa
TPEYroJIbHUKOB.

[Tpu3Haku paBeHCTBa TPEYTrOJIbHUKOB. MeanaHbl, OUCCEKTPUCH! U BBICOTHI TPEyrojbHUKa. PaBHOOEAPEHHBII TPEYTroJbHUK U €0 CBONWCTBA.
OcHoBHasl Lieb: U3yYUTh NPU3HAKU PABEHCTBA TPEYTOJIbHUKOB; C(POPMUPOBATH YMEHUE J0KA3bIBATh PABEHCTBO TPEYTOJBbHUKOB C OIOPOM
Ha NPU3HAKU PaBEHCTBA TPEYrOJIbHHUKOB.

Hcnonp3oBanme IMPU3HAKOB PAaBCHCTBA TPCYIOJbHUKOB — OJUH U3 TIIAaBHEHUTITHX MCTOAOB AOKAa3aTcJIbCTBA TCOPEM M PCLICHHA 3aaad,
[I03TOMY MaTepHaj JaHHOH TEMBI SBJISIETCS OCHOBOIIOJIAralOIUM BO BCEM KypCEe T€OMETPUHN U 3aHUMAET LIEHTPAJIBHOE MECTO B COJEPIKaHUU
Kypca INIaHUMETPHH 7 KJ1acca.

[Tpu3Haku paBeHCTBAa TPEYrOJBHUKOB JIOJKHBI YCBAaMBaThCs B IPOLIECCE PELICHUs 3a/ad, MPU ITOM 3aKpeIUIsIoTcs (OpPMYJIUPOBKU U
q)OpMI/Ip}II-OTCﬂ YMCHUSA UX MPAKTUYCCKOTrO NPpUMCHCHUS. Mmuorue A0Ka3aTCIbHBIC PACCYKACHHUA IMMOCTPOCHBI MO CXEME: BhIACICHUC PAaBHBIX
3JIEMEHTOB TPEYTOJIbBHUKOB — JJOKa3aTeIbCTBO PAaBEHCTBA TPEYrOJIbHUKOB — CIIE/ICTBUS, BhITEKAIONUE U3 paBeHcTBa. Ha ¢opmupoBanue
9THUX YMGHI/Iﬁ HGO6XOI[I/IMO O6paTI/ITI> CaMO€ IMPUCTAJIBHOC BHUMAHMUEC. B I[&HHOﬁ TEMC IMOJIC3HO YACJIWTH BHHUMAHUC PCIICHHIO 3adad I10
TOTOBBIM YEPTEXKaM.

BBenenue mnoHATHN MenuaHbl, OMCCEKTPUCHI M BBICOTHI PaBHOOEAPEHHOTO TPEYrOJbHHKA, CBOMCTB PAaBHOOEIPEHHOIO TPEYrojJbHUKA
paciImpsieT KJIacc 3a7a4 Ha J10Ka3aTeJIbCTBO PAaBEHCTBA TPEYTOJbHUKOB.

CymmMma YTJIOB
TPEYrOJIbHUKA.

[TapannensHble npsMble. OCHOBHOE CBOMCTBO MapaiieNbHbIX NpsMbIX. [IpusHaku nmapamnenbHOCTH npsiMbix. CymMma yIiloB TpeyrojbHUKA.
Bremnuit yron tpeyronpHuka. IIpusHaku paBeHCTBa IMPSAMOYIOJIBHBIX TPEYTOJBHUKOB. PaccTosHME OT TOYKM 10 NpsMoiu. PaccrosHue
MEXy MapajuIeIbHBIMU IPSIMBIMHU.

OcHoBHasl L1€Ib: 1aTh CUCTEMATU3UPOBAHHBIE CBEJEHHS O NIapauIEIbHOCTH NPSAMBIX; PACIIMPUTh 3HAHUS YUALUXCSI O TPEYTOJIbHUKAX.

B navane u3yueHus nmapajuieIbHBIX NPSAMbBIX BBOIUTCS MOCIEIHSS U3 aKCUOM IJIAHUMETPUU — aKCHOMa MapalyIeNbHBIX MPSIMBbIX. 3HaAHHUE
IIPU3HAKOB NApaAJIEIbHOCTH MPSIMBIX, CBOMCTB YIJIOB NPUNIAPAJIIEIBHBIX MPSAMBIX M CEKYIIEH HaXOIUT 3aT€M LIMPOKOE NPUMEHEHUE IIPU
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U3YyYEHHH YETHIPEXYTOJIbHUKOB, MOA00US TPEYrojJbHUKOB, a TaKXke B Kypce cTepeoMeTpuu. IloaToMy B XOje pemieHus 3aaad cieayeT
yIeNATh 3HAYUTEIbHOE BHHUMaHHE (HOPMUPOBAHMIO YMEHHMH JOKa3blBaTh MapaluIeNbHOCTh JAHHBIX MPSAMBIX C HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX IIPU3HAKOB, HAXOUTh YIJIbl IIPU NAPAJLIEIBHBIX IIPSAMBIX U CEKYLICH.

B naHHOH Teme paccMaTpuBaeTCs OHA U3 BAXHEHIINX TEOPEM Kypca — TeOopeMa O CyMME YITIOB TPEYrOJIbHUKA. DTa TEOpEMa MO3BOJIAET
IIOJIYYUTh BaXKHBIE CIEIACTBUS — CBOMCTBO BHEIIHETO YyIla TPEYTOJIbHUKA U IIPU3HAK PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

B KoHIle TeMbl BBOAWTCS IOHATHE DPACCTOSIHUSA OT TOYKM A0 NpAMOM. [Ipym BBeNCHMM NOHATHS PACCTOSAHHUS MEKIY NapauleIbHBIMU
OpSAMBIMUA y y4amuxcs (OPMHUPYETCs MPEACTABICHUE O MapaUICIbHBIX NPAMBIX KaK PaBHOOTCTOSIIMX IPYr OT Jpyra, 4ro Oyner B
JJAJIbHEHMIIEM HCIIOJIb30BaThCs ISl IPOBEACHHsI 000CHOBAHMH B Kypce IUIAHUMETPUH U IPU U3YYEHHUU CTEPEOMETPUH.

['eomeTpuueckue
MIOCTPOCHHUS.

OxkpyxHocTb. KacaTenbHasi K OKpYKHOCTH M ee cBoicTBa. OKpPYKHOCTb, ONMCAaHHAsA OKOJO TPEyroibHUKAa. OKPYKHOCTb, BIIMCAHHAs B
TpeyroybHUK. CBOMCTBA CEPEAMHHOIO MEPIEHANKYIISIpa K 0Tpe3Ky. OCHOBHBIE 33/1a4l HA IOCTPOEHUE C IIOMOUIBIO HUPKYIIS U JIMHEUKH.
OcHOBHas 1eNIb: CHUCTEMAaTU3UPOBAaTh M PACHIMPHUTH 3HAHUS  YYAIIMXCS O CBOMCTBAaX OKPYKHOCTH; C(HOPMHUpPOBATH YMEHHE pelaTh
MIPOCTEUIINE 3a/1a4M HA IOCTPOEHUE C MOMOLIBIO LIUPKYJIS U JIMHEHKU.

B nanHoll TemMe oTpabaThIBalOTCS BONPOCHI PAaBEHCTBA PaJUyCOB OJHOM OKPY)KHOCTH, NEPIEHIUKYJISIPHOCTH KacaTEJbHOM U pajuyca,
IIPOBEICHHOTO B TOUKY KACaHMsI, IOJI0KEHUSI LICHTPOB OMMCAHHOM OKOJIO TPEYTOJIbHUKA U BIMCAHHOM B TPEYTOJIbHUK OKPYKHOCTEH.
3HaYnTeIbHOE BHUMAHKE B JAHHOM TEME yIeNsIeTcsl JOPMHUPOBAHUIO PAKTUIECKUX HABBIKOB MOCTPOCHUH C IIOMOIIBIO IUPKYIIS U JIMHEHKH
IIPU PEIIeHUU TpocTermuX 3a1a4. DopMUPYIOTCS YMEHUS, CBSI3aHHBIE C BBIMOJIHEHUEM OCHOBHBIX TOCTPOCHUN, HEOOXOAUMBIX IS
pelieHns KOMOMHUPOBAaHHBIX 3a4a4. [Ipu 3TOM 3aaua cuMTaeTcs perieHHOM, €ClIM yKa3aHa I10C/Ie0BaTeIbHOCTD BBIIOIHAEMbIX Olepaluii U
JI0Ka3aHo, YTO MoJIyyaeMasi TakuM o0pa3oM (urypa yAaoBIETBOPSET YCIOBHIO 3aauu.

Maremaruka 8 ki1acce
Conep:xaHue 00yueHnus (ajareopa)

Tematnueckoe
COZIEpIKaHUE

TpebGoBaHusI K 3HAHUSAM

PanunonanbHbie
poowu.

PanronaneHas 1po6s. OCHOBHOE CBOMCTBO Apo0u, cokpatieHue apodeil. CioxeHne, BBIMUTaHUE, YMHOKEHHE U JIeTIeHUE IpOOei.
[TpeoOpa3zoBanue pallOHAIbHBIX BbIpaxkeHUil. OyHKIMS U €€ rpaduK.

Llenb — BIpaboTaTh yMEHUE BHIMOIHATH TOXK/IECTBEHHbIE IPE0OPa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUH.

3HaTh OCHOBHOE CBOWCTBO JIpo0OH, palliOHAIbHBIE, 1I€JIbIe, JPOOHbBIE BBIPAXKEHUS; IPABUIILHO YIIOTPEOISATh TEPMUHBI «BBIPAKEHUEY,
«TOJECTBEHHOE Mpeo0pa3oBaHue», IOHUMATh POPMYIMPOBKY 3a/1aHUI: YIIPOCTUTH BBIPAXKEHUE, PA3I0KHUTh HA MHOKUTEIH, IPUBECTH K
o01IeMy 3HaMEHaTeJI0, COKPATUTh IPOo0b. 3HATh U TOHUMATh (HOPMYITHPOBKY 3aJaHUA: YIIPOCTHTH BEIPAXKEHUE, PA3JI0KHUTh HA MHOKHUTEIH,
IPUBECTH K 001IIeMy 3HAMEHATEeI0, COKPATUTh IpoOb, CBOWCTBA OOPATHOM MPOMOPIIMOHAIBHOCTH.

YMeTh OCYIIECTBIIAT B PAIIIOHAIBHBIX BBIPAKEHHUSX YUCIIOBBIE ITOICTAHOBKH U BBIMTOJIHATH COOTBETCTBYIOIINE BHIYHCIICHNUS, BHITTOTHSTH
JICMCTBUS CIIOKEHHSI ¥ BBIYMTAHUS C alredpanyecKuMu IpoOsMHu, COKpamarh ApoOb, BHIIOIHATH Pa3IoKeHHE MHOTOWIEHA HA MHOXKHUTEIN
pUMeHeHHEeM (pOPMYIT COKPAIIEHHOTO YMHOKEHHUSI, BBITIOHATE MPE00pa30BaHIe PAIMOHATIBHBIX BRIPAKEHUH. YMETh OCYIIECTBIISITh B
palMOHATIBHBIX BBIPAXKEHUSX YHCIIOBbIE MTOJICTAHOBKU M BBHITIOJIHATH COOTBETCTBYIOIINE BHIUMCIICHUS, BHIIOIHITD JEUCTBUS YMHOXKEHUS U
JeTICHHsSI ¢ areOpandecKuMu APOOSMHU, BO3BOJUTH IPOOb B CTETICHB, BHITIOIHITH IPeoOpa30BaHNe pAaIlMOHABHBIX BBIPAKECHUH; TIPABUIIEHO
yIoTpeOIATh PYHKIIMOHAIBHYIO TEPMUHOJIOTHIO (3HaYeHHE (YHKIINHU, apTyMEHT, rpaduk GyHKIIUN), CTpOUTh rpaduk oOpaTHOM
PONOPIMOHATIBHOCTH, HAXOUTh 3HaYeHUs QPyHKIMU Y=K/X 1o rpaduky, no Gopmyrre.
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KBanpathsie
KOpHHU.

[TonsiTue 06 npparmonansHOM uncie. OOIme cBeieHus O IeHCTBUTENbHBIX Ynciax. KBagpaTHelii KOpeHb, MPUOIMKEHHOE 3HAUCHUE
KBaJpaTHOTO KOpHs. CBOMCTBA KBaJIpaTHBIX KOPHEH.IPeoOpa3oBaHus BRIPAXKCHHH, COJEPIKAIINX KBaipaTHbIC KOpHU. DYHKINS U €€
rpadux.

L{enb — cucTeMaTU3UPOBATh CBEJICHUS O PAllMOHAIBHBIX YUCIIAaX U JaTh MpeACTaBIeHNE 00 UPPALIMOHAIBHBIX YUCIIAX, PACIIMPUB TEM CaMbIM
MOHATHE YKCIIa; BHIPA0OTaTh YMEHUE BBIOIHATH MIPOCTEHUIINE TPeoOpa30oBaHus BBIPAKEHHNA, COACPIKAIIMX KBAJAPATHBIE KOPHU.

3HaTh ONpe/esIeHNs KBaIpaTHOTO KOPHS, apu()METUUECKOT0 KBAJPaTHOTO KOPHS, KaKHe YKCIia Ha3bIBAIOTCS PAllMOHATILHBIMH,
UppaIlMOHATFHBIMU, KaK 0003HaYaeTCsi MHOKECTBO PallMOHAIBHBIX YHCEIT; CBOMCTBA apU(PMETHIECKOTO KBaIPATHOTO KOPHSL.

YMeTh BBIMOJIHATH TPE0Opa30BaHue YUCIOBBIX BHIPAKEHUH, COJEpkKAIIUX KBaJpaTHbIe KOPHH; pellaTh YpaBHEHUS BUJa X2=a; HaXOUTh
npuOJIMKEHHBIE 3HAYEHUS KBAAPATHOTO KOPHS; HAXOAUTh KBAJAPATHBIN KOPEHb U3 IPOU3BEACHUS, IPOOH, CTETIEHH, CTPOUTD TpaduK
GYHKIIMY U HaXOUTh 3HaUEHUs ATON (QYHKIUU 110 TpaduKy Uiu 1o (Gopmylie; BHIHOCUTh MHOKUTENb U3-T10] 3HaKa KOPHSI, BHOCUTh
MHOXUTCJIb O 3HAK KOPHS; BBITIOJIHATH HpCO6p&30BaHI/Ie BLIpa)KeHI/If/’I, COACPIKAIIMX KBAAPATHBIC KOPHHU.

KBanpathbie
YpaBHEHUS .

KBanpatHoe ypaBHeHue. @opMyiibl KOPHEHN KBaApaTHOro ypaBHeHMs. Teopema Buera. Pemenue panuonanbHelx ypaBHeHM. Penenne
3a/1a4, IPUBOJSIIMX K KBAJPATHBIM U PALIMOHAIBHBIM YPAaBHEHUSIM.

Llenb — BbIpaboTaTh yMEHUS pellaTh KBaApaTHbIC ypaBHEHHUs, IPOCTEHIINE pallMOHAIbHbIE YPaBHEHUS U IPUMEHATh M3K PELICHUIO 3aj1ay.
3HaTh, YTO TaKOE KBAJAPATHOE YpaBHEHHE, HETIOIHOE KBaJpaTHOE YpaBHEHNUE, IPUBEICHHOE KBAIPATHOE YpaBHEHHE; (DOPMYJIBI
JUCKpPUMHUHAHTA U KOPHEH KBaJIpaTHOTO ypaBHEHUsI, TepeMy Buera u o6paTHyto eil.

YMeTh pemarb KBaJpaTHbIC yPaBHEHHUS BBIJCIICHIEM KBaIpaTa JIBy4IeHa, pelIaTh KBaJApaTHbIC ypaBHEHHS 110 (popMyIie, pemaTh HenoJHbIE
KBaJ[paTHbIC YPABHEHUS, pelllaTh KBaJIpaTHbIE ypaBHEHHUs C IOMOLIbIO TEOpEMbI, 00paTHOI Teopeme Bueta, ucnonb3osars Teopemy Buera
JUTSL HaXOKJeHUs K0d(hPUImeHToB 1 CBOOOTHOTO WiieHa KBaIPaTHOTO YPAaBHEHHSI;, peIIaTh TEKCTOBBIEC 33]]a4 C MMOMOIIBIO KBAaIPATHBIX
YpPaBHEHUU.

3HaTh KaKUe YpaBHEHUsI Ha3bIBAIOTCA JPOOHO-PALlMOHAIBHBIMH, KaKue ObIBAIOT CIIOCOOBI pElIeHUs] YPAaBHEHUM, TOHUMATh, YTO YPABHEHHUE —
3TO MaTeMaTUYeCKHH anmnapaT peleHus pa3HoOOpa3HbIX 3a/1a4 MaTeMaTHKH, CMEXHBIX 00JIacTel 3HaHUM, MPAKTUKH.

YMeTh pemath IpoOHO-pallMOHaIbHbIE YPaBHEHMS, pelllaTh ypaBHEHUS TpaduyecKUM criocoO0oM, peliaTh TEKCTOBBIE 33]Ja4l ¢ IOMOIIbIO
JpOoOHO-pallMOHATILHBIX YPABHEHUH.

HepaseHncrsa.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. [IouneHHOE ClI0KEHNE U YMHOXKEHUE YUCIIOBBIX HEPABEHCTB. [IpuMeHEHNE CBOMCTB HEPABEHCTB K
OLICHKE 3HauY€HUs BbIpaxkeHUs. JIuHeilHoe HepaBeHCTBO ¢ 0AHOM nepeMeHHoM. CrcTeMa JIMHEWHBIX HEPAaBEHCTB € OJJHOU MEPEMEHHOM.
[{enb — BeIpaboTaTh YMEHUS peIaTh JIMHEIHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.

3HATh ONPEJEIICHNE YHCIOBOIO HEPABEHCTBA C OJIHOM NIEPEMEHHOM, YTO Ha3bIBAETCs PELIEHUEM HEPABEHCTBA C OAHON IIEPEMEHHOM, YTO
3HAUUT PEUINTh HEPABEHCTBO, CBOMCTBA YMCIIOBBIX HEPABEHCTB, TOHUMATh (DOPMYJIMPOBKY 3a/1a4l «PELIUTh HEPABEHCTBO».

YMeTb 3anuchIBaTh U YUTATh YUCIIOBBIE POMEXKYTKHU, U300pakaTh UX HA YMCIOBOH MPsAMOH, pelaTh JMHEHHbIe HEpaBeHCTBA C O/IHOM
MIEPEMEHHOM, peraTh CUCTEMBI HEPABEHCTB C OJJHON NIEPEMEHHOM.

YMeTb IPUMEHSTh CBOMCTBA HEPABEHCTBA ITPU PELICHUH HEPABEHCTB U X CUCTEM.

CreneHs ¢
IICJIBIM

IIOKa3aTCICM.

CrereHs ¢ OCJIBIM IIOKA3aTCJICM U e€ CBoiiCTBA. CTaHJIapTHBIfI Bu I yuclia. 3amuck HpI/I6J'II/I)KCHHBIX 3HAYCHHIH. I[CﬁCTBHﬂ Hanqg
HpI/I6J'II/I)KeHHI)IMI/I 3HA4YCHHUAMMU.

I_[CJ'IB - C(I)OpMI/IpOBaTL YMCHUC BBITIOJIHATD HeﬁCTBHH Haa CTCIICHSAMMU C LCJIBIMU IMOKA3aTCIIAIMU, BBECTU MOHATUC CTAHAAPTHOTO BU A YUCJIA.
3HaThL OMpEaACIICHUC CTCIICHU C LCJIBIM W TCJIbIM OTPULATCIIBHBIM ITOKA3aTCIICM, CBOICTBA CTEIICHU C LOCJIBIM ITOKA3aTCIIAMHU.
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YMeTh BBITOIHATH HeﬁCTBHH CO CTCIICHAMMU C HATYPAJIbHBIM U LCJILIM IMOKA3aTCIIAMU; 3alIUCBIBATh YHUCJIa B CTAHAAPTHOM BUAC, 3alIUCHIBATH
HpI/I6J'II/I}KeHHI>Ie 3HAYCHHUA YU CCII, BBIIIOJIHATDH
I[CﬁCTBHSI Hanqg HpI/IGHI/I)KeHHBIMI/I 3HAa4YCHUAMMU.

DeMEHTbI COop ¥ rpynmupoBKa CTATUCTUYECKHX JaHHBIX. Harmsnnoe npeacraBieHne CTaTUCTUYeCKOH HHPOPMaIuu
CTaTUCTUKH U
TEopuun
BEPOATHOCTEIA.
Conepxanue o0y4yeHus (reomerpus)
Temaruueckoe TpebGoBaHus K 3HAHUSIM
coJiepKaHue
Yernipex Onpenenenue yetbipexyronbHuka. [lapamnenorpamm u ero coiictsa. [IpusHaku napaiienorpamma. IIpsMoyronsHuk, pom0, KBaapar U UX
YTOJIbHUKH. cBoiictBa. Teopema daneca. Cpenusst juHusS TpeyroiapHuka. Tpaneuus. Cpemnsisi nuHusg Tpanenus. [IpomoprivoHanbHBIE OTPE3KH.
OcHOBHasl LIeJb—/1aTh YYAIIUMCS CUCTEMATU3UPOBAHHBIE CBEICHMSI O YETHIPEXYTOJbHUKAX U X CBOWCTBAX.
Teopema CuHyc, KOCMHYC H TaHTEHC OCTpPOrO yrjla TpsSMOYrojibHOro TpeyroiapHuka. Teopema Iludaropa. HepaBeHcTBO TpeyrojbHHKA.
[Tudaropa. [lepnienaukynsAp u HakiIoHHAss. COOTHOLIEHUE MEXKIY CTOPOHAMH U YIVIAMH B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3HaYCHMs CUHYCa, KOCUHYCa
Y TAaHI€HCA HEKOTOPBIX YIJIOB.
OcHoBHas 1enb — chopMUpOBaTh ammapar pPeleHUs HPSIMOYIOJIBHBIX TPEYrOJIbHUKOB, HEOOXOAMMBIM I BBIYMCIICHHS 3JIEMEHTOB
TeOMETPUYECKUX (PUTYp Ha TIIOCKOCTH U B IIPOCTPAHCTBE.
JlexapTOBBI [TpsimoyronbHas cucTeMa KOOpAMHAT Ha IiockocTu. Koopaunarts! cepeaunsl oTpeska. PaccrosiHue Mexxay TOUKaMu. Y paBHEHMsI IPSAMOMN U
KOOpAUHATHI okpyxHoctu. Koopannarel nepeceuenust npsaMbix. ['paduk munelinon GyHkiun. [lepecedenne npsmMpIx ¢ OKpy>KHOCThI0. CHHYC, KOCHHYC,
IJIOCKOCTH. TaHI'€HC YIJIOB oT 0° o 180°
OcHoBHas 11€71b — 0000IIUTh U CUCTEMAaTU3UPOBAaTh NPEJICTABICHUS y4YalUXCs O JEKapTOBbIX KOOPAMHATAX; pa3BUTh YMEHHUE IMPUMEHSThH
areOpanyecKui annapar Mpy pelieHUH TeOMEeTPUUYECKUX 3a1ay.
JIBr>xkeHue . JBmxenue u ero cBoiictBa. CHMMETpUS OTHOCUTENIBHO TOUKH U TipsiMoit. [loBopoT. Ilapannensusiii niepeHoc u ero cBoiictBa. [lonstue o
paBeHCTBe Guryp.
OcHOBHasl 11€Jb — MO3HAKOMUTbH YHAIUXCSI C IPUMEpaMHi Fr€OMETPUUYECKIX TPeoOpa3oBaHUH.
BekTtops! . Bekrop. AOcomioTHas BenmMuMHA M HarpaBlieHHMe BekTopa. PaBeHcTBo BekTopoB. KoopamuaTsl BekTopa. CiokeHuHe BEKTOPOB M €ro
cBoiicTBa. YMHOeHue BekTopa Ha umcio [KominneapHsle BekTopbl] CkallipHOE NMPOU3BENEHUE BEKTOPOB. YTOJ MEXKIY BEKTOPaMH.
[IIpoekuust Ha ock.Pa3noxeHne BEKTOpa 10 KOOPANHATHBIM OCSIM. |
OcHOBHasl 11eJb — MO3HAKOMUTH YYAIIUXCsl C IPUMEpPaMU T€OMETPUUYECKUX MTPEoOpa30BaHMIA.
Maremaruka 9 kiacc
Conep:xaHue 00yueHus (ajareopa)
Tematnueckoe TpebGoBaHusI K 3HAHUSIM
coJiepKaHue
KBagparnunas Oynkuus. CpoiictBa pynkuuii. KBagpaTslili TpexwieH. Pa3noxkeHne KBaApaTHOTO TpeX4jleHa HAa MHOXUTEAH. OyHKIUS y = ax’
byHKIHS. + bx + c, ee cBoiicTBa u rpaduk. CteneHHas QyHKIUS.
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3HaTh:

MPUEM HaXOXKICHUsI MPUOIMKEHHBIX KOPHEH;

MOHSATHE KBAJIPATHOTO TPEXWICHA;

bopMyIty pa3iokKeHus: KBaJpaTHOTO TpeX4WieHa Ha MHOXKHUTEIH;

NOHITHE QYHKIIUU U Ipyrue PyHKIHMOHATBHBIE TEPMUHOJIOTHH;

MOHATHUS O BO3PACTAHUU U YOBIBAHUU (PYHKIIMH, TPOMEKYTKAX 3HAKOTIOCTOSHCTBA;

OCHOBHBIE (DYHKITUH Kypca anreOpbl 7 — 8 KIIaCCOB M UX CBOMCTBA;

TIOHSITHS YETHOU Y HEUETHOU (DYHKIIUU.

CBOJiCTBa M 0coGeHHOCTH TpaduKoB GyHKLHiT y=ax®, y=ax’+ n, y=a(x-m)?, y=ax’+bx+c;

CBOICTBa cTeneHHON (PYHKIMY IPU YETHOM M HEYETHOM HaTypallbHOM MOKa3aTelle;

rpaduk GyHKIHH y=ax>+bX+C MOKHO MONyYnTh 13 rpaduKa PYHKIHH Y=axX’ ¢ TOMOIIBIO JBYX apaJLICIbHBIX IIEPEHOCOB.
Ymers:

BBIJICJIATH KBAAPAT IBYyWICHA U3 KBAIPATHOTO TPEXUIICHA;

pacKiIafpIBaTh TPEXWICH HA MHOKHUTEIH;

NPaBWIBHO YHOTPEOIATh GYHKINOHAIBHYIO TEPMHHOJIOTHIO, IOHUMATh €€ B TEKCTE, B PEUYH yUUTENs, B (OpMyTupoOBKe 3a1a4;
HAXOJUTh 3HaUeHUs HYHKIUH, 3a1aHHbIX (OpMYIIOH, Tabnuiiel, rpaduKOM U peliaTh; pemaTs OOpaTHYIO 3a1a4y;

HAXOJHTh 0 TpapuKy MPOMEKYTKH BO3paCTaHUs U YObIBaHUS (DYHKIIMHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, HAaUOOJbIIIEe U HAMEHbIIIEe
3HAYEHUS

CTPOUTH TpaduK KBaIpaTHUHOU (PYHKIINH;

BBITIOJIHATH MPOCTEHIINE Tpeodpa3zoBaHus rpauKoB;

yKa3bIBaTh KOOPIMHATHI BEPIINHBI TApadOIIbl, €€ OCh CHMMETPHUH, HAIlPpaBJICHNE BEeTBEH apadoIbr,

HAXOJHTh 10 TpaduKaM KBaIpaTHIHOW (PYHKIIMK IPOMEKYTKH BO3PACTAHUS U YOBIBAHUS (PYHKIIHH, TPOMEKYTKH, B KOTOPBIX ()yHKITHS
COXpaHseT 3HaK.

YpaBHeHus u
HEPABEHCTBA C
OJTHOM
[IEPEMEHHOM.

Lenbie ypaBHeHus1. [[poOHbIe panimoHanbHble ypaBHeHUA. HepaBeHCTBA BTOPOI CTENEHU ¢ OJHOM NTepeMeHHOM. MeTo1 MHTEpBaJoB.
3HaTh:

MOHATHUS YPAaBHEHUN M HEPABEHCTB C OJJHOM MEPEMEHHOU

YMers:

- pelaTh YpaBHEHUsI U HEPABEHCTBA C OJHOW IEPEMEHHOMU

YpaBHeHus u
HEPaBEHCTBA C

JIBYMS

VYpaBHeHue ¢ ByMsl IepeMeHHBIMH U ero rpaduk. Cuctemsl ypaBHEHUI BTOpoi cTeneHu. Pemenne 3a1a4 ¢ MOMOIIBIO0 CUCTEM YPaBHEHMM
BTOPOU crerneHu. HepaBeHCTBa ¢ 1ByMs IEPEMEHHBIMU U UX CUCTEMBI.
3HaTh: NOHATHUS YPABHEHHUI U HEPABEHCTB € ABYMS IEPEMEHHBIMU;

[IEPEMEHHBIMH . YMers:

- pemath ypaBHEHHUS U HEPABEHCTBA, CHCTEMbl YpaBHEHHI U HEPABEHCTB.
Apudmernueckas | Apudmerndeckas u reomerprudeckas nporpeccur. @opmyIbl I-ro 4ieHa ¥ CyMMBI IEPBBIX MUJICHOB Mporpeccu. beckoHeuHo yObIBaroIas
" reoMeTpHIecKasi Iporpeccusl.

17




reoMeTpuueckas | 3HaThb: MOHATHE TOCIEOBATEILHOCTH, N-TO WIEHA MOCIEA0BATEILHOCTH; apru(MEeTHIECKast IPOTPECCHs — MOCIEI0BATEIBHOCTh 0COO0TO BH/IA;
porpeccusi. dbopMyIibl N-TO YIeHA MOCIE0BATEIbHOCTH, apu(PMETUYECKON porpeccu; GOpMyIIbl CYMMBI N TIEPBBIX YWICHOB IJI apuPMETHUECKOM
IIPOrPECCHUH.
YMeTh: HCMONb30BaTh UHACKCHBIE 0003HAYEHHS; peIIaTh YIPAXKHEHHS U 3a/1a4H, B TOM YHUCJIE TPAKTUUYECKOTO COJIEPIKaHuUs C
HETOCPEACTBEHHBIM IPUMEHEHNUEM H3YYaeMBIX (POPMYIL.
3HaTh: reOMETpHUECcKas MPOrpeccus — MOCIe0BATEIbHOCTh 0CO00T0 BH/1a; (POPMYIIBI N-TO YjeHa FT€OMETPUUECKON porpeccu;  (HopMyIibl
N YWICHOB JUISI TEOMETPHYECKON MPOTPECCHH, TSI OECKOHEUHO YOBIBAIOIIEH TeOMETPHUIECKON ITPOrPECCHH.
YMeTh: penarh ynpaxxHeHUs U 3a/1a4i, B TOM YUCIIE MPAKTUUYECKOr0 COJIep KaHus ¢ HEMOCPEICTBEHHBIM MPUMEHEHHEM H3Y4aeMbIX (popmyt.
DJeMeHTbI Komb6unaropuoe npaBuio ymHoOkeHus. llepectaHoBKH, pa3MenieHus, coueTanus. OTHOCUTENIbHAsT 4acTOTa U BEPOSITHOCTh CIIy4aifHOTO
KOMOMHATOPUKU | COOBITHSI.
U TEOPUH 3HaTh:
BEPOATHOCTH. MOHSITHS: IEPECTAHOBKH, Pa3MEIICHUs, COUYETaHHsI; OTHOCUTEIHHON YacTOTHI, CIy4ailHOrO COOBITHS;
pa3IuYHbIE MOAXOAbI K ONPEAEIEHUI0 BEPOITHOCTH CIy4ailHOro COOBITHS;
dbopMyIIbl 1S TOACUETa YKcia MEPECTAaHOBOK, pa3MeIlleHU, COYeTaHUN.
YMers:
peliaTh IpocTeiire KOMOMHATOPHBIE 33/1a4l Ha IPUMEHEHHE N3YYEeHHBIX (hopMyIT;
pelaTh 3a1a4l Ha HaX0XK/IE€HUE BEPOSTHOCTEN CIIy4ailHbIX COOBITHIA.
YMeTh NPUMEHATh U3YYCHHYIO TEOPHIO K PELICHUIO 3a]1a4.
Conepxanue o0y4yeHus (reomerpus)
Temaruueckoe TpeboBaHusI K 3HAHUSAM
CoJiepyKaHue
[Tonobue. [TpeobpazoBanue noaodus. CpoiicTBa npeodpazoBanus noaoodus. [Tonodue puryp. IIpusHak momodUst TPEYroabHUKOB IO JBYM yIJIaMm.
[Tpu3Hak mo1o00us TPEYroIbHUKOB 10 ABYM CTOPOHAM M yIiIy MeXAy HUMHU. [Ipu3Hak mojo0ust TpeyroJbHUKOB 0 TPEM CTOPOHAM.
[TooOue mpsIMOYTOJIbHBIX TPEYTOJIbHUKOB. YTJIbl, BHUCAHHBIE B OKPYKHOCTb. [IponopiroHanbHOCTh OTPE3KOB XOPJI M CEKYIIUX
OKPY’KHOCTH.
Pemenue Teopema kocunycoB. Teopema cuHycoB. COOTHOILIEHHE MEXAY YIJIaMU TPEYTOJIbHUKA U MPOTHUBOJIEKAIIMMH CTOpoHaMHu. Perenue
TPEYrOJIbHUKOB TPEYrOJIbHUKOB.

3HaTh GOPMYITUPOBKY TEOPEMBI KOCHHYCOB;

YMeTp 10Ka3bIBaTh TEOPEMY KOCHMHYCOB; IO TPEM JaHHBIM CTOPOHAM TPEYTOJIbHMKA HAaXOJUTh KOCHHYCHI €0 YIJIOB, IO JaHHBIM JIBYM
CTOPOHAM TPEYTOJIbHUKA U YTy MEXAY HUIMHU HaXOJUTh TPETHIO CTOPOHY.

3HaTh TEOPEMY CHHYCOB U OCHOBHBIE BBITEKAIOLIUE U3 HEE COOTHOILIEHUS;

YMeTh 10Ka3bIBaTh ATY TEOPEMY;

ITonnmats, 3aueM OHa HyXKHa, KaKyl0 poJib UTPAET, HAa PEIICHNE KAKUX 3ajjad HalleJIeHa.

3HaTh GOPMYIHUPOBKY YTBEPKIAEHHUS O TOM, YTO B TPEYTOJIbHUKE MPOTUB OOJIBIIETO yIila HaXOAUTCS O0JbIIas CTOPOHA, U GOPMYITUPOBKY
00paTHOTO YTBEPKICHHUS;

YMeTh aKTHUBHO TMOJIb30BAaThCS Ha3BaHHBIM CBOICTBOM YIJIOB M CTOPOH TPEYrojJbHUKA NpPHU PEHIeHUH 3a/lad Ha JI0Ka3aTeJbCTBO
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r€OMETPUUYECKIX HEPABEHCTB.
YMeTh A1 KaXKJ0i U3 OCHOBHBIX 33/1a4 MPOBOAUTH PEIICHHE B OOIIEM BHUJIE M ISl TPEYTOJbHUKOB C 3aJaHHBIMH YHCJIIOBBIMU 3HAYCHUSIMHU
CTOPOH U YTJIOB.

MHOroyrojabHUKU

JlomaHnas. Beinykiible MHOTOyrojabHUKH. [IpaBuiibHble MHOTOYTrosIbHUKU. DOpMYyIIBI 1711 paJiyCcOB BIIMCAHHBIX M OIIMCAHHBIX OKPYKHOCTEN
IPaBUIbHBIX MHOI'OYrOJbHUKOB. IlocTpoeHHe HEKOTOPBIX MPaBUIIbHBIX MHOTOYT0JIbHUKOB. [101001€ nMpaBMIIBHBIX BBITYKIIBIX
MHOTI'OYTI'OJIbHUKOB. J111MHa oKpyx’HOCTU. Pannannas mepa yria.

3HaTh, YTO AJMHA JIOMAHO! HE MEHbIIE JUIMHBI OTPE3Ka, COSAUHSAIONIETO €€ KOHIBI;

3HaTh, YTO CyMMa YTJIOB BBIIYKJIOTO N- yrojpHuKa paBHa 180°(n — 2), a cyMMa BHEIIHUX YIJIOB BBIYKJIOTO N-yrojpHUKa paBHa 360°;
VYMeTh BbIUEPUYMBATH BBITYKJIbII MHOTOYTOJIBHUK, IIPOBOAMTE €r0 JUArOHajM, BbIICNIATh BHEIIHUE YIJIbl, JOKA3bIBATh TEOPEMY O CYMME
YTJIOB BBIIYKJIOTO N-YTOJIBHUKA, PEIIaTh 3a1a4H.

3HaTh ONPEEIICHNE IPABUILHOTO MHOTOYTOJIbHUKA, MHOTOYT'OJIbHUKA BIIMCAHHOT'O B OKPYKHOCTh, MHOTOYTOJIbHUKA, OITMCAHHOI'O OKOJIO
OKPY>KHOCTH

3HaTh (GOPMYIIBI, CBSA3BIBAIOIINE PAANYC OMMCAHHONW OKPYKHOCTH M PaNyC BIIUCAHHON OKPY>KHOCTH CO CTOPOHOM MPABMIIBHOTO N-
yrojiabHuKa s n=3,4,6;

YMeTh NpUMEHATh JaHHbIE 3HAHUS IPU PELLIECHUH 3a/1a4.

YMeTb CTPOUTH HEKOTOPBIE IIPABUIIbHBIE MHOTOYTOJIbHUKH.

3HaTh, YTO HEPUMETPHI PABUIIBHBIX N-YTOJIBHUKOB OTHOCATCS KaK paJNyChl BIUCAHHBIX (MJIM ONMMCAHHBIX) OKPYKHOCTEN;

YMeTb NpUMEHATh JaHHYIO TEOPHUIO K PELICHUIO HECTOXKHBIX 3aau.

3HAaTh, YTO OTHOILIEHUE JJIMHBI OKPYKHOCTH K €€ TuaMeTpy HE 3aBUCHUT OT BbIOOpa OKPYKHOCTH, (POPMYITY HAXOXKJIEHUS JAJIMHBI
OKPY’KHOCTH;

YMeTb npuMeHITh (GOpMyYIIBI TSl pelIeHus 33134 10 TeME.

3HaTh, 4YTO paJuaHHasl Mepa yrila IEHTPaJIbHOIO yIila OKPYKHOCTH B 1° paBHa , a JUIMHA COOTBETCTBYIOIIEH AYI'M paBHA ; UTO B OTIINYUE
OT YIJI0B MEXAY IPSIMBIMU U MEKY BEKTOPaMH, LIEHTPAJIBHBINA yroi a uzmensiercs He ot 0° 1o 180°, a B mpomexxkyTke 0 <o < 1807,

3HaTh TEOPETUYECKUI MaTepHall M0 U3YYEHHOHN TEME;

YMeTh UCTI0Ib30BaTh 3HAHUS MPU PELICHUH 3a/1a4.

[Tnomanu duryp

[Tonstne mnomanu. [lnomane npsMoyrosnsHuka. [Inomane napammenorpamma. Ilnonans TpeyroiasHuKa.
®opmyna ['epona s miomaau tpeyroiapHuka. [lmomane tpanenun. @opMyiisl AJi paguycoB BIIMCAHHOM M ONIMCAaHHON OKPYXHOCTEMN
TpeyroapHuKa. [1nomanyu nonodueix guryp. [lnomans kpyra.

3HaTh CBOMCTBA IJIOIAN POCTON (PUTYPBI;

3HaTh GOpPMYITy IJIOLIA U MPSIMOYTOJIbHUKA,;

YMeTh UCOoIb30BaTh MPU PELICHUH 33/1a4.

3HaTh GOPMYIIBI IO Mapajuiesorpamma S = ah,

S = absina;

YMmerb ¢cB000IHO, HE KOMAsICh B MAMSTH, IPUMEHSTh UX IIPU PELICHUH 3a/1a4.

3HaTh (HOPMYITBI IJIOMIAIN TPEYroJbHUKA S = ah,

S = absina, popmyny 'epona;
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YMeTs cBOOOIHO, HE KOTASICh B TAMSITH, IPUMEHSTh UX MPU PEIICHUH 3a/1a4.

3HaTh HOpMyIy BBIUMCIICHHUS IJIOMAAN Tpareluuu, KOTopas paBHSAETCs MPOU3BEICHHUIO MOJIYyCYyMMbl OCHOBaHUH Ha €€ BBICOTY;

YMeTh MOIB30BaThCS 3TON (POPMYIIOi P PEIICHUN 33]1a4.

3Hath popMyIy AJsl BBIUUCICHHUS ILTOMIAAHN IPOU3BOJIBLHOTO YETHIPEXYTOIBHUKA , @ TaK K€ U3yYCHHbIE paHee (OPMYIIbL;

YMeETh UCIOJIb30BaTh 3HAHUS NIPU PEIICHUU 3a/1a4.

3HaTh U HTOMHUTH (YOPMYJIBI 711 paJyCOB BIIMCAHHOW U OMMCAHHOW OKPYKHOCTEH Tak, YTOOBI BCSIKUM pa3 MPU HEOOXOAUMOCTH He
MPUXOAWIOCH UX IPUIIOMHHATB;

YMeTh NPUMEHSTh UX B CPABHUTEIILHO HECIOKHBIX CITy4asX, a Tak ke pa30HpaThCsi B TOTOBBIX PEIICHUSX, YCTAHABIUBATH CBA3b MEXKY
MOJIy4aeMbIMU PE3YIIbTATAMMU.

3HAaTh, YTO IUIOMIAIU MOJOOHBIX (PUTYp OTHOCSATCS KaK KBAJAPaThl UX COOTBETCTBYIOIIMX JIMHEWHBIX PA3MEPOB, UTO C YBEIHMUECHUEM MU
YMEHBIIIEHUEM JIMHEHHBIX Pa3MepoB B k pa3 e€ miomaab COOTBETCTBEHHO YBEIMYMBACTCS WM YMECHBIIIACTCS B pas;

YMeTh HaXOAUTh OTHOIICHUE TUIONIaIel T0T0OHBIX (PUTYp 1O U3BECTHBIM JUTMHAM Mapbl COOTBETCTBYIOIIUX 3JIEMEHTOB ATHX (QUTYD.
3HaTh OlpeeNieHNe Kpyra, Nepexo OT IUIOMAeH IUIOCKMX MHOTOYTOJIBHUKOB K IUIOMIAIN Kpyra, (hOpMYJIbl IUIOIAAN KPYyTa, KPYyroBOTO
CEKTOpa U KPYyroBOro CErMeHTa;

YMeTh BBIYUCIATH IUIOIIAM KPYra, KpyroBOro CEKTOpa M KPyroBOro CErMeHTa.

DJIEMEHTHI
CTEpPEOMETPUH.

Axkcuomsl crepeomeTpud. [lapanienbHOCTh IPSIMBIX U IJIIOCKOCTEN B MpocTpaHcTBe. [leprneHanKyaspHOCTh NPSAMBIX U INIOCKOCTEN B
pocTpaHcTBe. MHOTOrpaHHUKU. Terna BpaueHus.

3HaTh TPU CTEPEOMETPUUECKHUE AKCUOMBI;

Bnagers HaryisIHBIMM NIPEICTABICHUSIMH O HOBBIX ITOHATHUSX;

VYMeTh periaTh HECIOXKHBIE 337]a4H Ha I0Ka3aTeJIbCTBO.

3uarh GopmynmupoBku TeopeM 15.1 1 15.2 u msITh cleACTBUN UX HUX;

Brnaners HarmssqHBIMU IIPECTABICHUSAMH O HOBBIX MOHITHSIX;

YMeTh pemath HeCJI0XKHbIE 3aaun Tuna 1 -9 yueGHuka.

3HATh ONPENEIICHNUS: NEPIEHIUKYJIIPHOCTU IPSIMBIX B IPOCTPAHCTBE, IEPIEHAUKYIISIPHOCTH MPSIMON U INIOCKOCTH, NEPIIEHIUKYIIPHOCTH
JIBYX TIJIOCKOCTEN;

Brnaners HarmssqHBIMU IIPECTABICHUSAMH O HOBBIX MOHATHSIX;

YMeTh pemath HecaokHbIe 3a1aun Tuna 10-16 yueOHuKa.

3HaTh TakMe BUbl MHOTOTPAHHUKOB KaK MPU3MBbl U TUPaMU/Ibl, GOPMYITY BBIYUCICHUS 00BEMA MPSIMOYTOJIBHOTO Napajulesenumneaa u Kyoa;
YMeTh peraTth HECTOKHBIE 3a]Ja4H.

3HaTh Takve BUBI TEJ BpallleHHs KaK HUIMHIP, KOHYC, Iap U (OPMYIIbI BBIYUCICHUS 00BEMOB 3TUX TEIT;

YMeTh penath HECJI0KHBIE 3aJJaUH.

Kanennapno-TeMaanecxoe INJIAHUPOBAHHE

ypoKa

Bua yueOHO# 1eATeJIbHOCTH Jdara npoBenenust

HanmeHnoBaHue pa3jeioB U TeM
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8a, 80 8B
1 Jlenb 3Hanuil. [loBTOpEHME. IToBTOpEHME NPONIEHHOr0 MaTepHaa, pelleHue 3a1au 1.09 1.09
2 [loBTOpeHne matepuana U3y4eHHOro B 7 Kiacce IToBTOpEHKE MPOIACHHOTO MaTepraa, peleHrue 3a1a4 5.09 4.09
Yemuvipexyeonvruxu (204)
3 OmnpeneneHre 4eThIpeXyrolbHUKA YcBOCHHE N3YYCHHOTO MaTepraia B IMPOIEeCcce PeIIeHUs 8.09 8.09
3amad.
4 Ornpenenenue yeTblpexyroibHuKa. Pemenue 3amay. VYcBoeHUEe 3yUyeHHOTO MaTepHralia B MPOIECCE PEIICHUS 12.09 11.09
3amad.
5 [Tapannenorpamm. YcTHblii onpoc. Pemenne 3agad 1o TOTOBBIM YepTEKaM. 15.09 15.09
6 . . VYerHbli onpoc. Penienue 3aa4 1o roOTOBBIM YepTEkKaM. 19.09 18.09
CBOIiCTBO iMaroHanei napauieaorpaMmma.
7 CBOICTBO MPOTUBOJIEKAIUX CTOPOH U YIJIOB VYerHbli onpoc. Penienue 3aa4 1o roOTOBBIM YepTEkKaM. 22.09 22.09
rapasuiesorpaMmma. ITpoBepounas C/P.
8 BIIP. Pemenue 3agau no teme «llapamienorpammy». YPOK — NPAaKTUKYM 10 PELICHUIO 3a/1a4. 26.09 25.09
9 [TpsmoyronpHuK. Pemenue 3amauy. YcrHblii onpoc. Pemenne 3a1ad o TOTOBBIM YepTEKaM. 29.09 29.09
10 | Pom6. Pemenue 3anau YcTHbl onpoc. Pemienue 3a/1a4 10 TOTOBBIM YEPTEKaM. 3.10 2.10
[Tposepounas C/P.
11 | AAMUHUCTpaTHBHAS BXOAHAs KOHTPOJIbHASA padoTa. YTl onpoc. Pemenue 3agad o TOTOBBIM YepTEKaM. 6.10 6.10
KBanpar. Pemenue 3anay.
12 Pemenue 3anay no teme «HYeTbIpeXyroabHUKN. YPOoK — IpakTUKyM MO PEIICHUIO 3a/1a4. 10.10 9.10
13 Kountpoabsnas padora Nel no teme YPOK KOHTPOJISA, OIIEHKU 3HAHHUH yJaIIuXcsl. 13.10 13.10
«YeTbIpexyroibHUKW.
14 | AHanu3 KOHTPOJIBbHON paboOTHI. VY cBoeHMEe H3y4eHHOI0 MaTeprasa B MPoIecce pereHus 17.10 13.10
Teopema Paneca. 3aj1ad4.
15 Cpenusis TUHUS TPEYTOJIbHUKA. VYcrHbil onpoc. Pernienne 3a1a4 1o TOTOBBIM YepTEkKaM. 20.10 20.10
16 | Pemenue 3agaud no treme «CpeaHss JIMHUS VY cBOECHME N3YYEHHOIO MaTepraia B IPOLECCe PEIIEHUS 24.10 23.10
TPEYTOJILHUKA. 3amad. [Iposepounas C/P.
17 Tpanenus YcTHbIl onpoc. Pemienne 3a/1a4 1o rOTOBBIM YepTEkKaM. 27.10 27.10
18 | Pemenue 3agau no teme «Tpanenns» YcBoeHMe U3yYEHHOI0 MaTepraa B MPOLEcCe PEIICHUs 31.10 30.10
3ajad.
19 Pemenue 3anau YcBoeHNe U3yYEHHOI0 MaTepraa B IPOLECCE PEILICHUs 10.11 10.11
3anad. [IpoBepounas C/P.
20 Teopema 0 NpoNOPIMOHATIBHBIX OTPE3KAX. Y cBOEHME N3YYEHHOIO MaTepuaia B IPOLECCe PEIIEHUS 14.11 13.11
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3aaad.

21 ITocTpoeHne 4eTBEpTOro NponoproHAIbHOro oTpe3ka. | [IpakTuueckas paborta 17.11 17.11

22 O06o0061eHre U cucTeMaTH3alus 3HaHUu# 10 TeMe YPOK — NpaKTUKyM I10 PELICHUIO 33]1a4. 21.11 20.11
«Teopema Daneca» nu «CpeHss TMHUS TPEYTOJIbHUKA»

23 KoutpoabsHnas padora Ne2 no remam «Teopema VYPOK KOHTpPOJIS, OLICHKN 3HAHMM y4alluXcs. 24.11 24.11
Daseca» u «CpeaHsisi TUHUA TPEYTrOJIbHHUKA
Teopema Ilugpacopa (194)

24 | AHaiu3 KOHTPOJIbHOU padOoTBHI. YcBoeHMe U3y4eHHOI0 MaTepraa B POLEcCe PEeLICHUs 28.11 27.11
Kocunyc yraua. 3ajau.

25 Pemenne 3a1ad Ha HaXOKAEHUE KOCUHYCA YIJIA. Y cBOEHHE U3yUYEHHOI'O MaTeprala B IIPOLECCE PEILICHUS 1.12 1.12

3ajau.

26 Teopema [Mudaropa ®ponTanpHas padbora ¢ kiaaccom. Pabora mo kapToukam 5.12 4.12
27 Pemenue 3anau ®ponTanpHas padora ¢ ki1accoM. PaboTa o kaproukam 8.12 8.12
ITpoBepounas C/P.

28 | Erunerckuil TpeyrojbHUK. YcTHbll onpoc. Pemenue 3a1a4 1o TOTOBBIM YEPTEXKAM. 12.12 11.12
29 AJIMUHUCTpATUBHAs TEKyIasi KOHTPOJIbHas paboTa YPOK KOHTpPOJIS, OLICHKM 3HAHWUM y4allluXCs. 15.12 15.12
30 [lepnenauKynsip ¥ HaKJIOHHAsA [TpakTuueckas pabota 19.12 18.12
31 [lepnenauKkynsip ¥ HaKJIOHHAsA, PELICHUE 3aa4. VY cBOeHUEe N3yYEeHHOT0 MaTepHalla B MPOLIECCE PELIECHUs 22.12 22.12

3ajad.
32 HepaBeHcTBO TpeyronbHUKa YcTHbI onpoc. Penienne 3aa4d 1o roTOBBIM YepTekKaMm. 26.12 25.12
33 CooTHOIIIEHUS MEXKTy CTOPOHAMH U YTJIaMH B ®ponHTanpHas padboTa ¢ KJIaCCOM. 12.01 12.01
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
34 | [IpuMeHeHrEe COOTHOILLIEHUS] MEXK/y CTOPOHAMHU U VYerHbli onpoc. Pemienne 3a1a4 o roTOBBIM YEPTEXKAM. 16.01 15.01
yIJIaMH B IPSIMOYTOJIbHOM TPEYTrOJIbHHKE.
35 | Pemenue 3anau ITpoBepouHsIii TECT 19.01 19.01
36 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA VYcBoeHe U3y4yeHHOr0 MaTepuasa B polecce perieHus 23.01 22.01
3ajad.
37 [IprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIeCTB | DpoHTanbHas paboTa, perieHne NpUMepOoB M0 TEME. 26.01 26.01
38 | 3HaueHus CUHYCa, KOCUHYCAa U TAHI'€HCAa HEKOTOPBIX YcBoeHME U3yYEHHOI0 MaTepraa B MPOLECcCe PEIICHUs 30.01 29.01
YTJIOB. 3ajad.
39 | HaxoxneHue 3Ha4eHUs CUHYCa, KOCUHYCA U TaHT€HCA YcBoeHue U3y4eHHOro MaTepHrasa B MPOLECCe PELICHHS 2.02 2.02
HEKOTOPBIX YTJIOB. 3ajad.
40 | U3meHeHue cuHyca, KOCUHYCA M TaHI'€HCA [TPU YcBoeHNE U3yYEHHOI0 MaTepraa B POLECCE PEIICHUs 6.02 5.02

BO3paCTaHUM yTjia.

3a1ad.
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41 O6o0m1ieHre 1 cucTeMaTH3alMs 3HaHUi 110 TeMe Ypok — IpakTUKyM 10 penieHuto 3a1ad. [IpoBepounsblit 9.02 9.02
Pa3noxxeHne BeKTopa 1o KOOPAUHATHBIM OCSIM. TECT
«Teopema ITudaropa»
42 KonTtpoubnas padora Ne3 no teme «Teopema YPOK KOHTPOJIS, OLEHKH 3HAHUH ydaluxcsl. 13.02 12.02
Iudaropa.
Jlexapmoesvl koopounamwl Ha niockocmu (10 1)
43 AHanu3 KOHTPOJILHOM pabOTHI. VY cBOeHHE N3yYEHHOT0 MaTepHalla B IMPOLECCE PEIICHUS 16.02 16.02
Omnpenenenne AeKapTOBBIX KOOPIUHAT. 3ajad.
44 Koopaunatsl cepennnsl oTpe3Ka. ®ponTanpHas padoTa ¢ KJIaccoM. 20.02 19.02
PaccrosiHre MeXy TOYKaMH.
45 VY cBOeHHE N3yYEeHHOT0 MaTepHalla B MPOLIECCE PEIIEHUs 27.02 26.02
YpaBHEHHE OKPYKHOCTH.
3ajad.
46 VYpaBHeHuUE NPMON. VY cBOeHUEe N3yYEeHHOT0 MaTepHalla B MPOLIECCE PELIECHUs 2.03 2.03
3ajad.
47 Koopannatsl Toukn nepeceyeHus npsiMpIX. [TpakTnueckas pabota 6.03 5.03
48 Pacnonoxxenue npssMoii OTHOCUTEIBHO CUCTEMBI VYPoK — npakTUKyM 10 pelieHuto 3aaad. [IpoBepounslit 9.03 9.03
KOOpJIMHAT. TECT
49 YrnoBoii kK03 (HULIMEHT B YpaBHEHUH MPSMOIA. VY cBOeHUEe N3yYEeHHOT0 MaTepHalla B MPOLIECCE PELIECHUs 13.03 12.03
I'padux nmuHeHON QyHKIHH. 3aja4.
50 . VY cBOeHrEe U3y4yeHHOT0 MaTepHalla B MPOLIECCE PELIECHUs 16.03 16.03
[epeceuenne mpsiMoii ¢ OKPY>KHOCTBIO.
3ajad.
51 Omnpenenenue cuHyca, KOCUHYca U TaHT€Hca JII000ro VYPOK — IPaKTUKYM IO PELIECHUIO 3aa4. 20.03 19.03
yriia oT 0° 1o 180°.
52 Ypok 0600111eHUs] U3YUEHHOr0 MaTepuaa Pemenune 3anay. [IpoBepouHslil TeCcT 3.04 2.04
JABukenne (8 1)
53 | [IpeobpazoBanus ¢puryp. VYcBoeHe U3y4yeHHOr0 MaTeprasa B Mpolecce pereHus 6.04 6.04
CBOICTBA ABUKEHUSL. 3ajad4.
54 CHMMeTpHsi OTHOCUTEIBHO TOUYKH. ITpakTnueckas pabora 10.04 9.04
55 CHMMeTpHsI OTHOCHUTENBHO NPSIMOM. ITpakTuyeckas pabora 13.04 13.04
56 [ToBopoTt YcBoeHHE U3yUYeHHOTO MaTepraia B POIEeCCe PEIICHHS 17.04 16.04
3ajad.
57 AJMUHHUCTpAaTUBHAS UTOrOBasi KOHTPOJIbHAs paboTa YPOK KOHTPOJIS, OLIEHKHU 3HAHUM ydaluxcsl. 20.04 20.04
58 | [lapamnenpHBblii IEPEHOC U €r0 CBOMCTBA. YPOK — IpakTUKYM IO PEIICHHUIO 3a/1a4 24.04 23.04
59 O06o0011eHre 1 cucTeMaTH3alMsl 3HaHUi 110 TeMe ITpoBepouHslii TECT 27.04 27.04
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«JlexapTOBbI KOOPAMHATHI HAa IUNIOCKOCTU. J[BHKEHHUEN.

60 | KonTpoabHasi pabota Ne 4 mo Teme YPOK KOHTPOJIsI, OLIEHKH 3HAHUN yJaIluxcs. 4.05 30.04
«/lexkapTOBBI KOOPIMHATHI HA MJIOCKOCTH.
JABuKeHHne».
Bexmoput (7 1)
61 | AHaiu3 KOHTPOJIBHOU PabOTHI. YcBoeHHE H3yYEeHHOT0 MaTeprasa B MPoIecce PemeHus 8.05 4.05
AOCoIII0THAs BEJIMYMHA U HAIIPABJICHUE BEKTOPA. 3ajau.
62 PaBencTBo BexktopoB. KoopauHaTsl BeKTOpA. YcBoeHHEe U3yuYeHHOI0 MaTepraia B MPOLECcce PeIICHUs 11.05 7.05
3ajau.
63 Cnoxenue BeKTopoB. Cl0XKeHUe Cuil. VY cBOeHHE N3yYEeHHOT0 MaTepHalla B IMPOLIECCE PEIIEHUs 15.05 11.05
3ajad.
64 YMHOXkEHUE BEKTOpa Ha 4uciio. PaznoxxeHue BekTopa VY cBOeHUEe N3yYEeHHOT0 MaTepHalla B MPOLIECCE PEIICHUS 18.05 14.05
110 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM. 3ajad.
65 CkansipHoe nmpou3BeJIeHue BEKTOPOB. Paznoxenue VY cBoeHre N3y4yeHHOT0 MaTepHalla B MPOLIECCE PELECHUs 22.05 18.05
BEKTOPA 110 KOOPAMHATHBIM OCSIM. 3ajad.
66 KontpoJsbHas padora NeS mo reme «BekTopbi». YPOK KOHTpPOJIs, OLICHKM 3HAHUM y4alluXcs. 25.05 21.05
Iloemopenue kypca ceomempuu 8 knacca (3 u)
67 AHanu3 KOHTPOJIbHOI paboThl. Pemenue 3amay Ha VYPOK - IPakTUKyM MO PEUICHUIO 3a/1a4 29.05 25.05
MTOBTOPEHHUE.
68-70 | MToroselii ypok 110 Kypcy T€OMETpUH 8 Kilacca. 28.05
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B pabGoueit nporpamme nponymeposaiio,
NPOLIHYPOBAHO W CKPEIIICHO

nevatsio 2h AUCTOP




