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Pabouas mporpamma cocTaBiieHa Ha OCHOBE CJIEIYIOIIUX HOPMATUBHBIX JOKYMEHTOB:
- ®enepanbHbii 3aKk0H «O0 ob6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No 273-D3 (¢ U3MEHEHUSIMH U JIOTIOJTHEHUSMH ),
- @enepanbHOTO rocyIapCTBEHHOTO 00pa30BaTENIFHOIO CTAHApTa OCHOBHOTO 00IIero 00pa3oBaHusl, yrBepkaeHHOro npukazoM MOuH P® 17.12. 2010 r. Ne 1897
(B penakmuu npukazoB MOuH P® ot 29.12.2014 1. Ne 1644, ot 31.12.2015 r. Ne1577);
- OCHOBHOI1 00pa30BaTEILHON MPOTrpaMMBbl OCHOBHOTO 00IIIero 00pa30BaHUsI MYHUIIUIIATHLHOTO OIOKETHOTO 00I111e00pa30BaTEILHOTO YUPEKACHHS AJIEKCEEBCKON
COMI Nel (mpuka3 Ne 243 ot 31 aBrycra 2019r.);
- Yuebnoro mnana MbOVY Anekceeckoit COLL Nel nHa 2020-2021 yueGublit rox (yrBepkaeH Pemennem nenarorndeckoro copeta, npotokos Nel ot 27.08.2020 r.,
npuka3 355 ot 01.09.2020 r.);
- JlokanpHOTO aKTa 0OpazoBarenbHOro yupexaeHus «O padodeii mporpaMMe yuuTes» (YTBEpKIeH PereHneM neaarornaeckoro coBera, mpotokoa Nel6 ot
25.07.2016 1., mpuka3 Ne 236 ot 26.07.2016 1.).

[Tmanupyemblie pe3yabTaTbl OCBOCHUS Y4€OHOTO IpeaMeTa

APUOMETUKA
yMEThb
J BBINOJIHATh YCTHO apu(METHUECKUE JIEHCTBMS: CIOXEHHE M BbIYUTAHUE JBY3HAUHBIX YMCEN U JECATUYHBIX JpoOed ¢ JByMsl 3HaKaMH, YMHO)KEHHE
OJTHO3HAYHBIX YHCEN, apu(hMETHUECKUE ONIepaIlii ¢ OOBIKHOBEHHBIMH APOOSMH C OJTHO3HAYHBIM 3HAMEHATENIEM U YHCIHTEIIEM;
J HEePeXOAUTh OT OJHOM (POPMBI 3alMCH YHCEN K APYTOM, MPEACTaBIATh JECATUYHYIO ApOOb B BUJIE OOBIKHOBEHHOM U B MPOCTEHIINX CIIydasiX 0ObIKHOBEHHYIO

B BHUJC IIGCﬂTHHHOﬁ, MMPOLUCHTBI — B BUAC ZIpO6I/I n IIpO6I) — B BUAC IPOLCHTOB; 3allMChIBATh OOIbIIKE M Majble YKCIA C MCIIOIb30BAaHHEM OCJIBIX CTCIICHEH
JCCATKU,

o BBITIOJIHATH apI/I(i)MCTI/I'-IGCKI/IG HeﬁCTBHﬂ C pallMOHAJIbHBIMH 4YHCJIaMH, CPABHHUBATL PAlIMOHAJIBHBIC U ﬂeﬁCTBHTeﬂbHBIe qHuciia, HaXOAuTh B HECJIIOXKHDBbIX

CIIyJasiX 3HaYeHHS CTETeHEeH C 1IeTbIMU MOKa3aTeIsIMA U KOPHEH; HaXOUTh 3HAUE€HHUS YHCIOBBIX BBIPAKEHU;

° OKPYTJIATH LEJIbIC YMCJIa U JCCATUYHBIC Z[pO6I/I, HaXoIUuTh HpI/I6J'[I/I)KeHI/I$I YUCEJI C HEAOCTATKOM U C I/136BITKOM, BBIITOJIHATDL OLICHKY YHCJIOBBIX BLIpa)KeHHﬁ;

. MOJIb30BaTHCS OCHOBHBIMU €MHUIIAMH JJTUHBI, MACChI, BP€MEHHU, CKOPOCTH, TUIOIIAIM, 00beMa; BRIpaKaTh OoJiee KPYIHbBIE eAMHUIIBI Yepe3 Oosee MeJIKue U

Hao000poT;

. peliaTh TeKCTOBBIE 3a1auu, BKIF0UYas 3a7auu, CBI3aHHbIE C OTHOIIEHUEM U C MPOMOPIMOHANBHOCTHIO BEIMUUH, IPOOSIMHU U MPOIIEHTAMU;

HUCIIOJIB30BAaTh HpI/IO6p€TCHHBI€ 3HAaHUA 1 YMCHUA B HpaKTI/I‘-ICCKOI\/'I NCATCIIBHOCTHU U HOBCGI[HCBHOI\/'I JKU3HU OJIA:

. pelleHus] HECIOKHBIX MPAKTUYECKUX PACUETHBIX 3a/lady, B TOM YHUCIIE C WCIOJIb30BaHHWEM MPU HEOOXOJWMOCTH CIPABOYHBIX MaTEpUajOB, KalIbKyJIsATOpA,

KOMIIBIOTEPA;

. YCTHOM MPUKHUJIKH U OIIEHKHU Pe3yNbTaTa BEIUMCICHHI; TPOBEPKH PE3yabTaTa BHIYMCICHUS C UCIIOIb30BAHUEM PA3IMYHbBIX TPUEMOB;

o HHTEPIPETALNHN PE3YIbTATOB PCHICHUA 3a/Ja4 C YUCTOM OFpaHquHHﬁ, CBA3aHHBIX C pC€aJIbHBIMU CBOMCTBaAMU paccMaTpruBACMBIX ITPOLECCCOB U SIBJICHUH.
AJITEBPA

YMETB.

" COCTaBJIATH OYKBEHHBIC BBIPAXEHUS U (HOPMYJBI MO YCIOBHSM 3a/lad; OCYLIECTBISATh B BBIPAKEHUSIX U (OpMyJIax YMCIOBBIE IMOJCTAHOBKU U BBINOJHATH
COOTBETCTBYIOIIME BbIUMCIIEHHS], OCYIIECTBIIATh MTOJICTAHOBKY OJHOTO BBIPAXKEHUS B IPYTO€; BbIpaKaTh U3 (HOPMYII OJIHY IIEPEMEHHYIO YePe3 OCTAIbHBIE;

" BBINOJHATH OCHOBHBIE JCHCTBUA CO CTENECHSAMH C HAaTypaJbHBIMHU IOKA3aTEIsIMHU, C MHOTOYJIEHAMH; BBIIIOJIHATH PA3JIOKECHUE MHOTOYJIEHOB HAa MHOXHUTEIIH;
BBITNOJIHATH TOXK/IECTBEHHBIE TPE0OPa30BaHUs PallMOHATBHBIX BHIPAKEHUM;
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" MPUMEHSTH CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX KOPHEH AJIs BHIYMCICHUS 3HAUCHUH U TPeoOpa30BaHusl YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX KBaIPATHBIE
KOPHU;

" pemarh JUHEWHBIE, KBAJIPAaTHbIC YPAaBHEHUS W PALMOHAIBHBIE YPAaBHEHMS, CBOJAIIMECS K HHUM, CHUCTEMbI JIBYX JIMHEMHBIX YPAaBHEHUW W HECIIOKHBIE
HEJIMHEHHBIC CUCTEMBI,

" pemaTh JMHEWHBIE U KBA/IPATHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI;

" pemaTh TEKCTOBBIC 33Jla4u aareOpandecKUM METOJOM, MHTEPIPETUPOBATh MOJIYYCHHBINH PE3yNbTaT, IPOBOJUTh OTOOp pelieHui, Ucxoast U3 (HOpPMYITUPOBKH
3a1a4u;

" P300pakaTh YKCIIAa TOYKAMU Ha KOOPJAMHATHON MPSMOIA;

" OmpeNeNsTh KOOPINHATHI TOUKH TIOCKOCTH, CTPOUTH TOUYKH C 33JJaHHBIMHU KOOPIWHATAMU; H300pakaTh MHOXKECTBO PEIICHUN JTMHEWHOTO HEPABEH CTBA;

" pacro3HaBaTh apU(PMETUYECKUE W TEOMETPUUYECKHUE MPOTPECCUU; PEIIaTh 3a/Jauyd C MpUMEHEHHEM (OpMYIibl OOIIEro 4ieHa M CYMMbI HECKOJBKHUX TEPBBIX
YJICHOB,;

" HaxOJIUTh 3Ha4YeHWs] (QYHKIMH, 3aJaHHOU (opmyIiol, Tabnuiei, rpadukoM Mo e€ apryMeHTy; HaXOAWTh 3HAYEHHE apryMeHTa MO 3HAYCHHIO (DYHKIIHH,
3a/IaHHOM rpauKOM WITH TaOJIULICH;

" OmpeneNsTh CBOMCTBA GYHKIMH 1O €€ rpaduKy; MPUMEHSITh rpaduuecKue MpeICTaBICHHs IPU PEIIeHUH YPaBHEHUH, CHCTEM, HEPABEHCTB;

" ONUCHIBATH CBOMCTBA M3yYEHHBIX (DYHKIIHH, CTPOUTH UX TpadUKH;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOH IeATEIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

" BBIMIOJIHEHUS PACUETOB MO (OPMYJIaM, COCTABJICHUS (OPMYJI, BEIPAKAIONINX 3aBUCUMOCTH MEKIY PEaTbHBIMU BETUYHMHAMU;, HAXOXKJICHUS HY)KHOU (hOpMYJIIBI B
CIIPABOYHBIX MaTepualax;

"  MOJICTTUPOBAHUS MTPAKTUYECKUX CUTYALMH U UCCIIEIOBAaHUU TOCTPOSHHBIX MOJICIICH C UCIIOJIb30BAaHUEM alllapaTta ainreopsl;

" ONUCaHMs 3aBUCUMOCTEN MEXY PU3NYECKUMH BEIMYMHAMH COOTBETCTBYIONIMME (POPMYJIaMH MPHU UCCIEAOBAHUN HECIOKHBIX MPAKTUYECKUX CUTYaIU i,

" PHTEpHIpEeTaluu rpauKoB peaTbHBIX 3aBUCUMOCTEN MEXy BETUUMHAMM.

SJIEMEHTGHI JIOTKW, KOMBUHATOPUKU, TEOPUH BEPOSITHOCTEN U CTATUCTUKU
YMETB:
" [IPOBOJUTH HECJIOKHBIE JTOKA3ATEJIbCTBA, MOJIYy4YaTh IIPOCTEUIINE CIEACTBUS U3 U3BECTHBIX WJIM paHEE MOJYYEHHBIX YTBEPXKACHHUH, OLEHHWBATH JIOTUYECKYIO
[IPaBUIIBHOCTB PACCYXKACHUH, UCIIOIb30BaTh IPUMEPHI IS UUIFOCTPALMKA U KOHTPIIPUMEPBI JUIS ONIPOBEPKEHUS YTBEPKIACHUN;
" u3BJIEKaTh MH(QOPMAIMIO, IPEICTABICHHYIO B TA0JINIIaX, HAa AUarpaMMax, rpagukax; COCTaBJIATh TaOJULbI, CTPOUTH AUAarpaMMBbl U IpaduKH;
" pewaTb KOMOMHATOPHBIE 33]]a4d IIyTEM CUCTEMAaTHYECKOTo rnepedopa BOZMOXKHBIX BAPUAHTOB U € UCIIOJIb30BAaHUEM IIPAaBUJIa YMHOKEHUS;
" BBIUHCIATH CPEAHUE 3HAYEHUS PE3YIIBTATOB U3MEPEHUM;
" HaXOJAWUTh YACTOTY COOBITHS, UCIOJB3Ysl COOCTBEHHbIE HAOIIOACHUS U CTATUCTUUECKUE JIAaHHBIE;
" HaxOJUTh BEPOSATHOCTDH CIyYalHBIX COOBITUI B MPOCTEUIINX CIydasiX;
UCIIO0JIb30BaTh MPHUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON JAEATENbHOCTH U MMOBCETHEBHOM KU3HU JIJIS:
" BBICTPAaWBAHMS apTyMEHTALMU IIPH JTI0KA3ATENbCTBE U B JUAJIOTE;
" paclio3HaBaHUs JOTUYECKH HEKOPPEKTHBIX PaCCyKICHUM;
" 3a[MCH MATEMATHYECKUX YTBEPKACHUH, 10KA3aTEIbCTB;



" aHajM3a peaJbHBIX YMCIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AUATPaMM, TpadUKOB, TaOIUI;

" pelIeHUs MPAKTHYECKUX 3a/1ay B MOBCEIHEBHON U MPO(ECCHOHATBLHON AESITeIbHOCTH C MCIOJIB30BaHUEM JICHCTBUIN C YHMCIIaMH, ITPOLIEHTOB, JJINH, TUIOIIAJIEH,
00BEMOB, BpEMEHU, CKOPOCTH;

" penieHUs y4eOHBIX M MPAKTUYECKUX 3a/1a4, TPEOYIOIIMX CUCTEMAaTHYECKOro rnepedopa BapuaHToOB;

" CpaBHEHUS IIAHCOB HACTYIUICHUS CIIYYaliHbIX COOBITHIA,

" OIEHKU BEPOATHOCTH CIY4alHOTO COOBITHS B MPAKTUUECKUX CUTYaAIUSX;

" COIOCTABJICHUS MOJEIIU C pealbHON CUTYyalueH.

" [OHUMAaHHS CTATUCTUYECKUX YTBEPKIACHUM.

I'EOMETPUA
YMETh!
" [10JIb30BaThCSI FEOMETPUUECKHUM S3BIKOM I OIIMCAHUS [IPEIMETOB OKPY>KAIOILIEr0 MUPA;
" pacrio3HaBaTh FeOMETpHUECKUE (PUTYpBI, pa3IuyaTh UX B3aUMHOE PACIOJIOKCHHE;
" ApPryMEHTHPOBATh CYXJIECHHUS, UCIOJb3Ys ONpPENEICHHs, CBOWCTBA, IPU3HAKHY;
" p300pakaTh reOMeTpUYecKue (PUTYpHl, BBITOIHATH YEPTEXKHU 10 YCIOBUIO 33/a4;
" OCYLIECTBIIATH IPe0Opa3oBaHus GUTYD;
" pacrio3HaBaTh Ha YEPTEXKaxX, MOJIENIAX U B OKpY»Karollel 00CTaHOBKE OCHOBHbIE IPOCTPAHCTBEHHbBIE Teja, U300paXkaTh UX;
" B IPOCTEULINX CIIY4asX CTPOUTH CEUEHUS U pa3BEPTKU IPOCTPAHCTBEHHBIX TEII;
" [POBOJUTH ONIEPALMH HAJ BEKTOPAMH, BBIYHUCIATE JJIMHY U KOOPAUHATHI BEKTOPA, YTOJ MEKIY BEKTOPaMH;
" BBIYUCIATH 3HAYCHUS] TEOMETPUUECKUX BEIMUMH: JJIUH U YTJIOB, IJIOAAeH U 00BEMOB;
* uisg yriioB oT 0° 1o 180° onpenensaTs 3Ha4YeHUS TPUTOHOMETPUUYECKUX (PYHKIIHIA;
" HaxOJUTh 3HAYECHUSI TPUTOHOMETPUUECKUX (PYHKIIMH 110 3HAUEHUIO OJTHOM U3 HUX;
" HaXOAWUTh CTOPOHBI, YIJIbl U IUIOMIAJM TPEYroJbHUKOB, JJIMHBI JOMaHbBIX, AYT OKPYXHOCTH, IUIOLIAJe OCHOBHBIX TI'€OMETPHUYECKUX (Uryp U Quryp,
COCTaBJIEHHBIX U3 HUX;
" pewmiaTb IeOMETPUYECKHE 33aJayM, ONMpasiCh Ha HM3y4YCHHbIE CBOICTBA (UIYp M OTHOLICHUH MEXIYy HUMH, NPHUMEHSSA JONOJIHUTENbHBIE MOCTPOCHMS,
anredpandeckuil 1 TPUrOHOMETPUUECKUI anmnapar, cooOpakeHHs CHMMETPUH;
" [IPOBOJUTH JIOKa3aTeIbHbIE PACCYKICHHS IIPU PELICHUHU 33/1a4, UCIOJIb3Yys U3BECTHBIE TEOPEMbI, OOHAPYKHUBAst BOBMOKHOCTH JUUIsl UX UCIIOJIB30BAHUS;
" pemiaTh OCHOBHBIE 3a/ladyll Ha IIOCTPOEHUE C IOMOIIBI0 LHMPKYJIS M JIMHEWKH: YIjla, PaBHOTO JaHHOMY, OMCCEKTPHUCHI JAHHOTO Yrja, CEpeIMHHOrO
NEPIEHIUKYJIIAPa K OTPE3KY, TPEYTOJIbHUKA 10 TPEM CTOPOHAM;
" pemiarh NpocTeilne MIaHUMETPHUUECKHE 3a]Jaul B TPOCTPAHCTBE;
UCIIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON JAEATENbHOCTH U MMOBCETHEBHOM JKU3HU JIJIS:
" ONUCAHMS pealbHBIX CUTYallUl Ha SI3bIKE T€OMETPUU;
" pacy€ToB, BKIIOYAIOIINUX NPOCTEHIINE TPUTOHOMETpHUYECKUE (POPMYIIBI;
" pelIeHHs FeOMEeTPUUECKUX 3aau C UCIOIb30BaHUEM TPUTOHOMETPHH;



" pelIeHHs MPAKTHUYECKUX 3a]ad, CBA3aHHBIX C BBIYMCICHUSMH JJIUH, IJIOMIAJe OCHOBHBIX I'€OMETPHUYECKHX (UTYp ¢ MOMOIIbIO (GopMyn (KCIONb3ys NpHU
HE00XOIMMOCTH CIIPABOYHUKH U TEXHUUECKUE CPEJICTBA);
" [IOCTPOEHHUI Nr€OMETPUUYECKUMH UHCTPYMEHTAMU (JIMHEWNKA, YTONbHUK, LIUPKYJIb, TPAHCIOPTUD).

Copneprxanue yueOHO porpaMmbl

Martematuka 5 xiacc

Lenbro n3yueHuss MaTeMaTUKH B 5 — 6 Ki1accax SBJISIETCS CHCTEMAaTUYEeCKOE PAa3BUTHE MOHATHUS YMCIIA, BBIPAOOTKA YMEHUH BBIIOIHATH apu(METHUECKUE NEHCTBUS
HaJl YUCJIAMU, IEPEBOAUTH IPAKTUYECKUE 3aa4l Ha SI3bIK MATEMAaTHUKH, IOATOTOBKA YUALIUXCS K U3YYEHUIO CUCTEMAaTHUECKUX KypCOB alreOpbl U FEOMETPHH.

B xoze n3ydenus Kypca y4yamuecs: pa3BUBalOT HABBIKM BBIYUCICHHH C HATYpaJbHBIMU YMCIIaMU, OBJIAJICBAIOT HAaBBIKAMU JACWCTBUI ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMH, TPOJOIKAIOT 3HAKOMCTBO C TE€OMETPUYECKIUMHU MOHATUSIMH.

qHcCiia 1 HIKaJIbI .

TemaTunueckoe TpeOoBaHus K 3HAHUSIM
COZIepIKaHue
HatypaibHbie HarypanbHbie uncia u ux cpaBHeHHe. [ eomerprueckue GUrypsl: OTpe30K, mpsimasi, JIyd, MHOTOYTOJIbHUK. V3MepeHue 1 mocTpoeHne

otpe3koB. Koopauuarhslii J1yy.

OcHoBHasl 11e1b — CUCTEMATHU3UPOBaTh U 00001IATh CBEJICHUS O HATYPaJIbHBIX YUCIIaX, MOJydeHHbIE B HAUAILHOM 11IKOJIE; 3aKPENUTh HaBBIKU
IIOCTPOEHUS ¥ N3MEPEHUS OTPE3KOB.

Cucremarnzanus CBEICHUN O HATYPAJIbHBIX YKMCIIAX MO3BOJISIET BOCCTAHOBUTD y YYAIllUXCsl HABBIKM YTE€HHUS U 3alIHCH MHOTO3HAYHBIX YHCEIL,
CpaBHEHUsI HAaTypaJIbHBIX YKCEl, @ TAK)KE HABBIKM U3MEPEHUSI U IOCTPOEHUsI OTPE3KOB. PaccMarpuBaroTcs npocteiiniie KoMOMHaTOpHbIe
3aJa4u.

BBondaTcst NOHATHS KOOPAMHATHOIO JIyda, €IMHUYHOTO OTpe3Ka U KOOpAMHATHI TOUKU. HaunHaercs: popMupoBaHHe TAKUX BaKHBIX YMEHUH,
KaKk YMEHHUS HAuepTUTh KOOPIWHATHBIM JIyd M OTMETUTh HAa HEM 3aJaHHBbIC 4MCIA, HAa3BaThb YHCIIO, COOTBETCTBYIOILIEE JAHHOMY IUTPUXY Ha
KOOPAMHATHOM JIy4e.

Cnoxenue u
BBIUNTAHNE
HaTypaJTbHBIX
yucen .

CrnoxxeHue 1 BBIUMTAHUE HATYPAJIbHBIX YHUCEII, CBOMCTBA CIIOKEHUS. PellieHne TeKCTOBbIX 3a/1a4. Ynca0Boe BeIpakKEHHUE.
bykBeHHOE BBIpa)KEHHME M €r0 4YHCIOBOE 3HaueHue. PelneHue TMHEWHBIX ypaBHEHU.

OcHOBHas 11€JIb — 3aKPENUTh U Pa3BUTh HABBIKU CJIOKEHHS U BBIYMTAHUS HATYPAIbHBIX YUCEIL.

Hauunas c 370l TemMbl IJ1aBHOE BHUMaHUE yJEISIETCs 3aKPENICHUIO alTOPUTMOB apU(PMETHUECKUX TEUCTBUIM HaJl MHOTO3HAYHBIMU
YHCIaMu, TaK KaK OHU HE TOJIbKO MMEIOT CaMOCTOSATEIbHOE 3HaUeHHE, HO U SABJISIOTCS 06a30i A1 (GOpMUPOBAHUS YMEHUH IPOBOAUTD
BBIUMCIIEHUSI C IeCTUYHBIMU Jpo0simu. HaunHaeTcs anrebpanydeckasi MOArOTOBKA: COCTaBIEHNE OYKBEHHBIX BBIPAKEHUH MO YCIIOBHIO 3371a4,
peleHre YpaBHEHUH Ha OCHOBE 3aIIMCH MOCTH MEKIY KOMIOHEHTaMH JIEMCTBUH (CII0’KEHUE Y BBIYUTAHKE).

VYMHOXKEHIE 1
JIeTICHUE
HaTypaJIbHBIX
YHpcen .

YMHOXEHHE U JIeTIeHHEe HaTypalTbHBIX YKCe, CBOMCTBa yMHOXKeHHs. CTernens uncia. KBagpar u ky0 uncina. Pemenre TeKCTOBBIX 3a/1a4.

OcHOBHas 11e7Th — 3aKPENUTh U Pa3BUTh HABBIKK apU(METUUECKUX JACHCTBUI C HATYpaTbHBIMHA YHCITAMHU.

[IpoBOaMTCS LIETIEHAIPABICHHOE PA3BUTUE U 3aKPEIUVICHUE HABBIKOB YMHOKEHHUS M JICJICHUS] MHOTO3HAYHBIX Yncell. BBOASTCS MOHATHS
cTeneHu (C HATypalbHBIM MTOKa3aTeneM), KBaaparan Kyba uncna. [Iponomkaercs pabora o (opMIpOBaHUIO HABBIKOB PEIICHUs YPaBHEHUN Ha
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OCHOBE 3aBUCHUMOCTH MEKly KOMIIOHEHTaMH JCHCTBHIA.

PasBuBaroTCcs yMeHHs pemiaTh TEKCTOBBIE 3a/a4M, TPEOYIOIIUME IMOHMMAHUS CMBICIA OTHOIICHWH «OojbIne Ha... (B...)», «MEHBIIE
Ha... (U...)», a TaKKe 337]a4l Ha U3BECTHBIC YUYAIIMMCS 3aBUCUMOCTH MEXAY BEJIMYMHAMH (CKOPOCTBIO, BPEMEHEM M MPONIECHHBIM ITyTeM; LIEHOMH,
KOJIMYECTBOM M CTOMMOCTBIO TOBapa M Jp.). 3a/laur pemaroTcs apudmMeTrnaeckumM criocodom. [Ipu perienun 3a1a4 Ha 9acTy ¢ MIOMOIIIBIO COCTaBJIe-
HUSI ypaBHEHUM ydallMecs BIEPBBbIE BCTPEYAIOTCS C YPABHEHUSIMH, U JIEBYIO YAaCTh KOTOPHIX HEM3BECTHOE BXOIUT JBAXKIbL. PEelIeHHIO Takux
3aj1a4 MPEANIECTBYIOT MPE0OPa30BaHMUs COOTBETCTBYIONTMX OYKBEHHBIX BBIPAKCHHIA.

ITnowagu u 006
€MBI .

Beruncnienns o gpopmynam. [psmoyronsauk. [Inomans npsmoyronsHika. Equauie! miomaaei.
OcHOBHas 11€J1b — PaCIIMPUTH MIPEACTABICHUS yJauXcsi 00 N3MEPEHUH T'€OMETPUUYECKUX BEIMYMH Ha IPUMEPE BBIUMCIICHUS IUIOAAeH u
00BEMOB U CUCTEMaTH3UPOBATh U3BECTHBIC MM CBEACHUS O €IMHUIIAX U3MEPEHHS.
I[Tpu n3ydeHnu TeMsl ydaryecst Berpedaroresi ¢ popmynamu. HaBbiku BeruucieHus 1o ¢popmysiaM 0TpabaThIBatOTCs MPH
pElIEHUH TEeOMETPUYECKUX 3ajady. 3HAUYUTEIbHOE BHUMAaHHUE yJAEIsIeTCs (OPMUPOBAHUIO 3HAHUI OCHOBHBIX €IMHUL] H3MEPEHUS U
YMEHUIO IIEPEUTH OT OIHUX €IMHUIL K APYTMM B COOTBETCTBUU C YCIOBUEM 3aJauu.

OOBIKHOBEHHbBIE OxpyxHOCTB ¥ Kpyr. OObIKHOBeHHAs poOb. OCHOBHBIE 33129l Ha Apoou. CpaBHEHHE OOBIKHOBEHHBIX JIpo0eil. CIo)keHHe U BBIYUTaHUE
IpooH . Apo0elt ¢ OJMHAKOBBIMU 3HaMEHATEIISIMU.
OcHOBHas 11€J1b — IMO3HAKOMHTD YYAIIUXCS C IOHATHEM IPOOU B 00beMe, JJOCTaTOYHOM JUTS BBEIICHHUS IECATHYHBIX IPOOCH.
N3yuatoTcst cBeZieHHs 0 JPOOHBIX YMCIIaX, HEOOXOAUMBIE /ISl BBEICHUS IeCATHUHBIX Jipoleil. Cpean popMupyeMbIX yMEHHUH OCHOBHOE
BHUMaHHE JOJDKHO OBITh MPHUBJICYCHO K CPABHEHHUIO IPOOEH ¢ OJJMTHAKOBBIMH 3HAMEHATEISIMHU, K BBIICIICHHIO [IEJION YacTH Yuciia U
IPEACTaBICHHUIO CMELIAHHOTO YUCiIa B BU/IE€ HENPaBWIbHOM Apoou. C MoHMMaHHUEeM CMBbICIIa APOOU CBsI3aHbl TP OCHOBHBIE 33714k Ha 1pooH,
OCO3HAHHOT'O PEHIEHMsI KOTOPBIX BaXHO TOOUTHCS OT YHaIIUXCSl.
HecsatndHble Hecaruunas 1poos. CpaBHEHUE, OKPYTJICHUE, CII0KEHHE U BBIYUTaHUE JECATUYHBIX Ipo0eil. PerieHre TeKCTOBBIX 3a/1a4.
IpoOH. OcHoBHa#s 11€J1b — BbIpa0OTaTh YMEHHUS YUTaTh, 3alMChIBATh, CPABHUBATh, OKPYIJIATh IECSITUYHBIE IPOOH, BBITOJIHSATH CIIOKEHUE U
Crnoxxenue u BBIYMTAHUE JIECATUYHBIX IpOoOeii.
BbIUMTaHNE [Tpu BBeZIEHUH AECATUYHBIX JpOOel BaKHO TOOUTHCS y YUaIIMXCsl UETKOTO MPECTABIEHHS O AECATUYHBIX pa3psiiax paccMaTpu-

JECSITUYHBIX JIPO
Oeii .

BAaCMBIX YHMCEN, YMEHHWH 4YHTaTh, 3allMCHIBAaTh, CPABHUBATH JACCSATHYHBIC TPOOH.

HOI[‘IepKI/IBafl CXO0ACTBO ]:[el\/'ICTBI/II\/'I Had ACCATHUYHBIMU I[pO65[MI/I C HeﬁCTBHﬂMH HaJl HaTypaJIbHbIMH YHCJIaMU, OTMEUYACTCA, YTO CJIOKCHHC
JECATHYHBIX IPOOEH MOAYHHSETCS IEPEMECTUTEIEHOMY U COUYETATEITEHOMY 3aKOHAM.

Onpe)leneHHoe BHHUMAHUEC YACIACTCA PCHICHHUIO TCKCTOBBIX 3a1a4 Ha CJIIOKCHUEC W BbIYUTAHUC, JAHHBIC B KOTOPBIX BBIPAKCHBI ACCATUYHBIMU
JpoOsMu.
HpI/I HU3Y4YCHHNHU OICpaliii OKPYTIJICHUA YK CJIa BBOAUTCA HOBOC IOHATHE — HpI/I6J'II/I)KeHHOG 3HAa4YCHHUC YHMClia, OTpa6aTI)IBaIOTC$I HaBBIKW OKPYIJICHUSA
JECSATHYHBIX IpoOEH 10 33/IaHHOTO IECATHYHOTO pa3psijia.

YMHOXEHNE 1

VYMHOXKEHHE U IeNICHUE JSCATUIHBIX ,Z[pO6CI7L Cpe;[Hee apI/I(I)MeTI/I‘-ICCKOC HECKOJIbKHX YHCel. PellleHre TEKCTOBBIX 3a7a4.

JieJIeHue OcHoBHas 11€71b — BBIPA0OTaTh YMEHUSI YMHOXKATh U JIEIUTh JECATUYHBIE IPOOH, BHIOTHSATH 331aHUS HAa BCE JIEUCTBUS C HATYypaJbHBIMU
JEeCATUYHBIX YHUCIIaMH U JIECATHYHBIMU IPOOSIMHU.
apobeit ['maBHOE BHHMaHME yJeNsSeTCs alrTOPUTMHUECKON CTOPOHE pacCMaTPUBAEMbIX BOIIPOCOB. Ha HECII0KHBIX MpHMepax oTpabaThIBaeTCs MPaBUIIO
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IIOCTaHOBKM 3aIISITON B pe3yibTaTc ﬂeﬁCTBHH. HpOI[OJDKaCTCSI PCHICHHUC TCKCTOBLIX 3a/la4 C JdHHBIMHU, BBIPA’KCHHBIMU JCCATUYHBIMU IIp06SIMI/I.
BBO,Z[I/ITCH IIOHATUEC CPEAHETO apI/I(l)MCTI/I‘IeCKOl"O HECKOJIBKUX YHCCII.

NucTpyMeHTsI
JUTSI BEIYMCIIEHUI
Y U3MEPEHUH .

HauvanbHble CBeIeHUS O BRIYMCIICHUSIX Ha KanbKymsTope. [IporenTsl. OCHOBHBIC 33/1a4M Ha TPOLICHTHL. [IpruMepsl TaOIUIl U AUarpaMm.
VYron. Benmnunna (rpagycHas mepa) yriia. YepTexxHsiid TpeyroyibHuK. Mi3amepenue yrios. [loctpoeHue yria 3alaHHON BEJTUYHHBIL.

OcHoBHas 11e)1b — c(hOpMHUPOBATH YMEHHS pelIaTh MPOCTEHIIME 331291 Ha TIPOLICHTHL, BBITOIHSATH H3MEPEHHUE U MIOCTPOCHHE YTJIOB.

BaxxHo BeIpaOoTaTh y ydamuxcs cojepKareibHOe IOHUMaHUE CMbICIIa TepMUHA MpoIeHT. Ha 3Toii 0CHOBEe OHU JOKHBI HAYYUTHCS pelaTh
TPH BHJIA 33]1a9 HA TPOIICHTHI: HAXOJUTh HECKOJIBKO TMPOIEHTOB OT KAaKOW-JIMOO BEJIWYMHBL, HAXOJIUTh YUCIIO, €CIU U3BECTHO HECKOJIBKO
€ro MpPOLEHTOB; HAXOUTb,

CKOJIBKO TPOLIEHTOB OJTHO YKCIIO COCTABIISIET OT Apyroro. [Ipogomkaercst paboTta 1o pacro3HaBaHUIO U M300paKEHHIO TEOMETPUUYECKUX (QUTYP.
Baxxno yaenuth BHUMaHHE POPMUPOBAHUIO YMEHUI IPOBOIUTH U3MEPEHHS U CTPOUTH YIUIbL.. [IpencTaBieHus o HarIsiIHOM U300pakKeHu!
pacnpeiesieHus OTACTbHBIX COCTABHBIX YacTeH KaKOW-HUOYIb BEIMYMHBI IAIOT YYAITUMCs KPYTrOBbIE qUarpaMMbl. B yrpaskHeHUsIX ciemyer
IIMPOKO UCTIONBH30BaTh CTATUCTUYECKUI MaTepuall, MyOIHKyeMblil B ra3eTax U KypHajax.

enpro n3yueHus

MaremaTuka 6 Kiacc
MaTEeMaTHKH B 6 KJIacce SABIACTCSA CUCTEMATHIECKOE Pa3BUTHUC IMOHATHA YHCJIA, BLIpa6OTKa YMGHI/If/'I BBIIIOJIHATH apI/I(bMeTI/I‘-IeCKI/Ie Z[ef/'ICTBI/IFI Hanq

YucCiIaMy, IEPEBOAUTDb MMPAKTUUCCKUC 3a/1a4r Ha SA3bIK MATCMATUKH, IIOATOTOBKA YUAIIUXCA K U3YYCHHUIO CUCTEMATUYCCKUX KYPCOB anre6pLI H IrCOMCTPHUU.

B xone n3ydenus

KypcCa ydamuecs pasBUBaOT HABBIKU BEIUHCIICHUHN C HaTypaJlbHBIMU YHCJIaMH, OBJIaJI€BAIOT HABbIKAMU I[eﬁCTBPIfI ¢ OOBIKHOBEHHBIMH H

JCCATHYHBIMUA ,Z[p06${MI/I, IOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU YU CJIaAMU, ITPOJOJIKAIOT 3HAKOMCTBO C TCOMETPUYCCKHUMU ITOHATUSAMMU.

Tematuueckoe | TpebGoBaHMS K 3HAHUSAM

coJiepKaHne

HenumocTb Jenurenu u kpatHble uncna. OOmuit genurens u odiiee kpatHoe. [IpusHaku nemumoctr Ha 2, 3, 5, 9, 10. IlpocTeie u cocTaBHBIE YHCIIA.
YHcen. Pa3znoxxeHue HaTypaabpHOTO YKCIa HA MPOCTHIE MHOKHUTEIH.

OcHOBHas 11eJ1b — 3aBEPIIUTh U3yYEHHE HaTypaJIbHbIX YHUCEI, TOJrOTOBUTH OCHOBY JUIsl OCBOEHUS AEUCTBHI C OOBIKHOBEHHBIMU APOOSIMU.

3aBeplIaeTcs N3y4eHHEe BOIPOCOB, CBSI3aHHBIX C HATYPAIbHBIMU YnciaMu. OCHOBHOE BHUMAHUE YAEISIETCS 3HAKOMCTBY C IOHATHSIMU JIEJIUTENb
U KpaTHOE, KOTOPbIE HaXOIIT IPUMEHEHHE IIPU COKPAIEHUH OOBIKHOBEHHBIX JIpo0Oel U NMpU NPUBEAECHUU UX K 00IIeMYy 3HaMEHATEIIO.
VYrpakHeHUs 0JIe3HO BBIMOIHATH C OMOPOH HA TAOIUILY YMHOXEHUS — MPSIMBIM OAOOPOM.

OnpeneneHHOe BHUMAHUE YJENSETCSl 3HAKOMCTBY € MPU3HAKaMM JETUMOCTH, OHATHSM IIPOCTOTO U COCTaBHOTO uuceln. [lpu ux usydeHun
nenecoodpasHo (opMHUPOBaTH YMEHHs MPOBOJUTH MPOCTEHIINE yMO3aK/IIOUeHHs, OOOCHOBBIBAas CBOM JICHCTBHS CCBUIKAMM Ha ONpEJENieHHe,
MPaBUIIO.

VYuyamuecs JOKHBI YMETh PaszioXuTh YMCIO Ha MHOXUTenH. Hampumep, OHM MOMDKHBI MOHUMATh, yTo 36 =6-6 =4-9 = 2- 18 u T.I.
He o0s13aTenbHO 10OMBAThCS OT BCEX YUAIMXCSl YMEHUS! PA3JIOKHUTh YUCIIO Ha POCThIE MHOYKUTEIH.

Crnoxenue u

DcHOBHOE cBOMCTBO 1podu. Cokparienue apodeit. [IpuBenenue npobdeii k o0eMy 3HameHatento. [[oHsaTHe 0 HauMEeHbIIeM 00IIeM

BBIYUTAHUC

3HaAMEHAaTeJIe HECKOIbKHUX Npobeit. CpaBHeHUe npobeii. CroykeHue U BEIYMTaHue IpoOei. Pemmenne TeKCTOBbIX 3a/1a4.
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Ipo0eii ¢
pa3HBIMHU 3HaMe
HATEISIMU .

OcHoBHas 11e71b — BBIPa0OTaTh MPOYHBIC HABBIKK MPE0Opa30BaHus qpo0eii, CII0KEHHS U BBIYUTaHUS IPOOEH.
OHUM U3 BaKHEHIINX Pe3yJIbTaTOB 00yUYEHHS SBIISCTCSl yCBOCHHE OCHOBHOTO CBOMCTBA IpOOH, TPHMEHSEMOTO /s IpeoOpa-
30BaHMsA JpoOEi: COKpalleHHs, IPUBEACHHUS K HOBOMY 3HAaMEHATEI0. Y MEHHE IPUBOIUTH JPOOU K 00IIEMy 3HAMEHATEII0 UCIIOIb3YeTCs
JUISL CPABHEHHUS JPOOEHi.
[Ipu paccMoTpeHHH ACHCTBHIA C IPpOOSMHU HCHOIB3YIOTCS MPaBHiIa CIOKEHUS U BBIYUTAHUS APOOEH ¢ OJMHAKOBHIMU 3HAMEHATEISIMH, TIOHSTHE
CMEIIaHHOTO Yrcia. BakHo 0OpaTuTh BHUMaHKE HA CITy4ail BBIYUTAHUS APOOHU U3 [ETOr0 YHCIA.

YMHOXEHNE U
JIeJIeHre
OOBIKHOBEHHBIX
Jpobei.

YMHOXKEHHUE U IeTICHUE OOBIKHOBEHHBIX Jpo0eii. OCHOBHBIE 3a/1auu Ha IpOoOH.

OcHOBHasI 11€J1b — BBIPA0OTATh MPOYHBIC HABBIKK apU(PMETHUSCKUX NEHCTBHI ¢ OOBIKHOBEHHBIMH APOOSMH U PEIIICHUS OCHOBHBIX 3a/1a4 Ha
TPOOH.

3aBepiiiaercs paborta Haj GOPMHUPOBAHUEM HABBIKOB apU(PMETHUCCKUX JCHCTBUIN ¢ OOBIKHOBECHHBIMHU Ipo0siMu. HaBbIkH 10IK-
HBI OBITH A0CTAaTOYHO IIPOYHBIMH, I-ITO6I)I ydJalmuecd HCUCIIbIThIBAIU 33.Tp}Q[HeHHI>i B BBIYMCJIICHUAX C pallUOHAJIbHBIMU YU CJIaMU, 4TOOBI
QJITOPUTMBI ICHCTBHI ¢ OOBIKHOBEHHBIMH JPOOSMH MOTJIM CTaTh B JAIbHEHIIIEM OMOPO# 1715t GOPMUPOBAHHS YMEHH BBIMOIHATH JACHCTBUSA C
anredpanyecKuMH APOOSIMU.

Pacriimpenue anmapara AeHCTBHI ¢ IpOoOSMHU MO3BOJISIET PEIIaTh TEKCTOBBIC 3a/1a4H, B KOTOPBIX TPEOyeTCss HAUTH APOOH OT YHCIIA MK YHCIIO

110 JJAHHOMY 3HaY€HHIO €r0 APOOH.

OTtHo1IeHUs U
MIPONIOPIIHH.

[Tpomnopiusi. OcHOBHOE CBOMCTBO mpornopuuu. Pemienue 3aia4 ¢ momolnpto nmponopiuu. [loHsTus o npsMoit 1 o0patHoit
IIPONOPLUOHAIBHOCTAX BEJIMUMH. 3aauu Ha nponopiuu. Maciirad. @opMyIibl JUIMHBL OKPYKHOCTH U miowiaau kpyra. Hlap.
OcHoBHas 11e7Tb — CHOPMUPOBATH OHATHS MIPOTIOPIIUH, IPSIMON U OOPATHOM MPONOPLUOHATBHOCTEH BETMUUH.
Heo6xoanmMo, 4T00bI yyammuyecs: yCBOUIN OCHOBHOE CBOWCTBO MPOIOPIIMH, TaK KaK OHO HaXOJHT MPUMEHEHHE Ha YPOKAX MATEMATHKH, XHMHH,
¢u3uku. B yactHOCTH, 10CTATOYHOE BHUMAHUE JI0JDKHO OBITH Y/IENICHO PEILICHUIO C IIOMOLIBIO MPOMOPIIMH 33/1a4 Ha MTPOLIEHTHI.

[TonsaTHS 0 IpsAIMON M 0OpPaTHOM MPOMOPLUOHATBHOCTSAX BEIMYUH MOYKHO C(POPMHUPOBATH Kak 000OIIEHNE HECKOIBKMX KOHKPETHBIX MTPUMEPOB,
NOJYEPKHYB IIPU ATOM MPAKTHUYECKYIO 3HAYMMOCTb ATHUX MOHSATHM, BO3MOXKHOCTb MX INPUMEHEHMs Ul YIPOILEHHs PELIEHUSI COOTBETCTBYOIIMX
3ajay.

JlatoTca  mpencrtaBieHMs O JUIMHE OKpYKHOCTM M Kpyra. CoOTBETCTByOLIME
oTHocATCs. PaccMoTpeHne reoMeTpuyecknx GUryp 3apepuiaercs 3HaKOMCTBOM C IIAPOM.

dopMynbl K 00s3aTeIbHOMY MaTepHaly He

ITonoxuTEIBLHBI
en
OTpPHULIATEIILHBIE
qucna .

[TonoxwurensHble U OTpULATENBHBIE yncia. [[poTuBonooxHbie ynciaa. Moayib YuciIa U €ro reOMEeTPUYECKUI CMBICIL.

Cpasnenue uncern. Llensie uncna. M300paxenue yncen Ha KOOpAUHATHOU Tipsimoit. KoopimHaTa Touky.

OcHOBHas 11eJ1b — PaCIIMPUTh MPEICTABICHUS YUALIMXCS O YUCIIE ITyTEM BBEACHUS OTPULIATEIbHBIX YUCEIL.
[emecoobpa3zHOCTh BBEICHHS OTPUIIATEIILHBIX YMCEIT IIOKA3hIBACTCS Ha COJIEPIKATEIbHBIX MPUMEpax.

VYyamuecs: J0KHBI HAYyUYUThCSI M300pakaTh MOJOKHUTENBHBIE U OTPUIIATEIbHBIC YMCIIa Ha KOOPIUHATHOU MpsiMoi. B nanpHeiiiem ona 6ynet
CIIY>)KUTH Hal"J'IﬂJIHOI\/II OCHOBOH A IpaBUJI CPABHCHH A YUCEIT, CIIOKCHUA
Y BBIUMTAHUS YHUCETL.

CrenanbHOE BHMMaHHUE YEISIETCS YCBOCHUIO BBOJAMMOIO TMOHATHUS MOIYJSl YMCIIA, MPOYHOE 3HAHHWE KOTOPOro Heooxoaumo ais Gopmu-

pPOBaHMS YMEHHUSI CPaBHUBATH OTPHIIATENILHBIC YMCIIA, a B JATbHEHIIIEM /ISl OBJIAJICHUS U aITOPUTMAMU apu(PMETHYECKUX JEHUCTBUHU C MOJIO0XKHU-
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TCJIBHBIMU U OTPHUIATCIIbHBIMU YU CIIAMU.

Crnoxenue u

Cro’keHre ¥ BEIYUTAHHE MTOJIOKUTEIBLHBIX 1 OTpULATCIIBHBIX YHUCEIL.

BbIUMTAHHE OcHoOBHas 11eIb — BBIPA0OTATh MPOYHBIC HABBIKH CJIOKEHHS Y BHIUUTAHHSA TOJIOKUTEIBHBIX M OTPUIIATENIBHBIX YHCEL.

MIOJIOKUTENBH JleiicTBUS ¢ OTpULIATEIbHBIMHI YHCIIaMH BBOJSTCS Ha OCHOBE MPEACTAaBICHUI 00 N3MEHEHUH BEJIMYMH: CIOKEHHUE U BBIYUTAHUE YK CEll

BIX U WTIOCTPUPYETCS COOTBETCTBYIOLIUMH MEPEMELIEHUSIMHI TOUEK KOOPAMHATHOW IPSIMOU.

OTPULIATEIIbHBI OtpabaTbIBatOTCS AITOPUTMBI CIIOKEHHS M BBIYUTAHUS MIPY BHIIOJTHEHUH ICHCTBUH C IETBIMU U IPOOHBIMU YHCITIAMHU.

X YMCell .

YMHOXEHuE U YMHOKEHHE U JIeJIEHHE MOJ0KUTENbHBIX U OTpULIaTeIbHbIX uncen. [loHsaTue o panroHaasHOM uncie. JlecsTuaHoe npubiInKeHue

JiesieHue OOBIKHOBEHHOM 1po0u. [TpruMeHeHne 3aK0HOB apU(PMETHIECKUX ISHCTBUN JUTS pallMOHAIN3AIMN BHIYUCIICHUI.

MIOJIOKUTEIBHBIX OcHoBHasl 11eJ1b — BbIPaOOTAaTh MPOYHBIC HABBIKK apU(PMETHUECKUX JEHCTBUH C MOJOKUTEIbHBIMUA U OTPUIATEIIbHBIMU YHCIIAMH.

U HaBblku yMHOXEHHUS U 1€I€HHS TIOJIOKUTENBHBIX U OTPULIATENBHBIX YHCEI OTpabaThIBAIOTCS CHAYasla IPH BHINOJIHEHUH OT/IEJIbHBIX JEHCTBUIM, a

OTPULIATENIbHBIX | 3aT€M B COYETAHUM C HABBIKAMHM CJIOKEHUSM BBIYMTAHUS MPU BHIUYMCICHUU 3HAYEHUN YHUCIIOBBIX BBIPAXKECHUN.

qucen . VYuyamuecs: JOMKHBI YCBOUTh, YTO ISl OOpalleHus] 0OBIKHOBEHHOM IpOOH B JECATUYHYIO JOCTATOYHO PA3JCiUTh (€CIM 3TO BO3MOYKHO) YHC-
JIUTENb Ha 3HAMEHATeNb. B Kak0M KOHKPETHOM cllydae OHH JIOJDKHBI 3HATh, B KaKylo ApoOb oOpamiaercss AaHHas OObIKHOBEHHas Ipo0b — B
JNECATUIHYIO I TIEPUOTNICCKYIO. YUalinuecs JOJDKHBI 3HATh TPEICTABIICHUE B BUJIE ACCATHYHOM IpOOU TakuX apodei, kak 1/2, 1/4, 1/5, 1/20,
1/25, 1/50.

Pemenue I[Ipocreiimme npeoOpa3oBaHus BBIPKEHHUI: PACKPBITHE CKOOOK, PUBEICHHE MTOT00HBIX cllaraeMbIX. Perenue mHeHbIX ypaBHeHUH. [Ipumepsl

YpaBHEHUH . pELIeHUs] TEKCTOBBIX 33a4 ¢ OMOILBIO JIMHEUHBIX YPABHEHUH.

OcHOBHas 11eJ1b — NOATOTOBUTD YYaIIMXCsl K BBINOJIHEHUIO TPe00pa30BaHU BIPaKEHU, PEIICHUIO YPaBHEHUH.
IIpeobpazoBaHust OyKBEHHBIX BBIPAXXEHUH MyTEM PACKPBITUS CKOOOK U NMPHUBEACHUS MOJJOOHBIX ClIaraeéMbIX OTpaOaThIBAIOTCS B TOM CTENEHH,
B KOTOPOM OHU HEOOXOAMMBI JUIsl pEIICHUS] HECTIOKHBIX YpaBHEHHUH.
BBenenne apudmernyeckux JeHCTBHI HaJ OTpPULATENBbHBIMM 4YMCIIAMU II03BOJISIET O3HAKOMMUTH YYaIMXCSl C OOLMMH IpHEeMaMHu
pELIEeHNUs TMHEWHBIX YPaBHEHUM C OJTHOM TEPEMEHHOM.

Koopaunars! Ha
IUIOCKOCTH .

HOCTpOGHI/Ie nepneHJ:[HKmepa K HpHMOfI 158 napannenLHHx HpHMI)IX C MIOMOIIIBIO qepT CXKHOI'O TpeyFOJ'II)HI/IKa 158 J'II/IHCIZKPI.
[TpsimoyronpHas cuUcTeMa KOOpAWHAT Ha IUIOCKOCTH, alciucca u opauHara Touku. [Ipumepst rpadgukoB, muarpamm.

OCHOBHaH I CJIb — ITO3HAKOMMUTH yqaumxcs[ C pr[MOyl"OJ'IBHOfI CHCTGMOﬁ KOOpI[I/IHaT Ha INIOCKOCTH.

VYyamuecs 10KHBI HAyYUThCS PACo3HaBaTh U U300paxaTh MEPICHIUKYISIPHBIE U apasiebHble psaMble. [ TaBHOE BHUMaHUE CIETyeT
y,HeJ'[I/ITI) OTpa6OTKe HAaBBIKOB UX HOCTpOGHI/ISI C IIOMOIIIBIO HHHeﬁKH nu ‘IGpTG)KHOFO TpGerJ'IBHI/IKa, HEC Tpe6ys[ BOCHpOHSBCI{GHI/Iﬂ TOYHBIX
ONpPEIEICHUM.

OCHOBHLIM pCSYJ'II)TaTOM 3HAKOMCTBA yqanmxcn C KOOpJIHHaTHOﬁ TUIOCKOCTBKO OOJIDKHBI SIBUTHCS 3HAHUA HOpSI)IKa 3aIlInucu KOOp)II/IHaT TOUYCK
IJIOCKOCTH M MX HA3BAHWUW, YMEHHs IOCTPOUTH KOOPAMHATHBIE OCH, OTMETUTH TOUKY IO 33JaHHBIM €€ KOOPAMHATaM, ONPEACIUTh KOOPIAMHATHI
TOYKH, OTMEYEHHON Ha KOOPIMHATHOM MIOCKOCTH.

DOpMHUPOBAHUIO BHIYUCIUTENBHBIX U TPaUIeCcKUX YMEHUH CIIOCOOCTBYET MOCTPOCHUE CTONOYATHIX AUarpamm. [1pu BBIMOTHEHUH COOT-
BETCTBYIOIIUX YIPAKHEHUH HAWAYT MPUMEHEHHE TIOJTyYCHHBIC paHee CBEJICHUS O MacIITabe U OKPYIIICHUN YHCET
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MaremaTuka 7 Kjacc
Coneprxanue o0yueHus (anredpa)

[enbto u3yueHus anreOpsl B 7 - 9 Kitaccax sIBISIETCS Pa3BUTUE BBIYUCIUTENbHBIX aNre0OpandecKux yMEHUH, yCBOCHHE annapara ypaBHEHUN 1 HEPABEHCTB Kak
OCHOBHOT'O CPEJICTBA MATEMATUUYECKOTO0 MOJICIUPOBAHUS PUKIAJIHBIX 3a/1a4.
Kypc xapakrepusyercs MoBbIILIEHUEM TEOPETUYECKOTO YPOBHS 00YUEeHHUSI, TPUKIIAIHOM HAIIPaBICHHOCTHIO.

Temaruueckoe TpebGoBaHus K 3HAHUSIM

coJIepyKaHue

Bripaxkenus, UmucnoBble BBIpOXKEHHS C TepeMeHHBIMH. IIpocreiimue mnpeoOpa3oBaHMs BBIPAKCHUNM. YpaBHEHHE, KOpEHb YypaBHeHUs. JIuHelHoe
TOXIECTBA, yYpaBHEHUE C OJJHOU IepeMEHHOM. PellieHne TeKCTOBbIX 3a/1a4 METOJOM COCTaBIeHUS ypaBHEHHU M. CTaTUCTUYECKHE XapaKTEPUCTHKU.
YpaBHEHHUS. OcHoOBHas 11ellb: CUCTEMaTU3UpPOBaTh U 000OLIUTH CBEACHHS O MpeoOpa3oBaHUSX AIreOpanvyecKuX BBIPAKEHUN U PEHICHUM YPaBHEHHH C

OJIHOM IIEPEMEHHO.

IlepBas Tema Kypca 7 Kjacca SIBISETCS CBSI3YIOIIMM 3BEHOM MEXIy KypcoM MaTeMaTUKH 5-6 KjaccoB U KypcoM anreOpol. B Heit
3aKPEIUISIIOTCS BBIUUCIUTEIbHBIE HABBIKU, CHCTEMATH3UPYIOTCS U 00OOINAIOTCS CBEICHHS O MPEoOpa3OBAHMSIX BBIPAKEHUM M PEIICHHUH
YpaBHEHUH.

Haxoxxnenne 3HaueHUN YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH JAe€T BO3MOXKHOCTH IOBTOPHUTH C YYaIIMMHCS TpaBUiia JEUCTBHM C
palMoOHAIBHBIMKM YHCIAMHU. Y MEHUS BBITIOJHATh apu(PMETHUCCKUE ACHCTBUS ¢ PallMOHAIIBHBIMHA YUCJIAMH SBJISIOTCS ONMOPHBIMH JIJIST BCETO
Kypca anreopsl. CiieryeT BBIICHUTh, HACKOJIBKO TIPOYHO OBJIAACIH UMH yJaIlluecs, ¥ B cllydae HEOOXOJMMOCTH OPTaHH30BaTh TIOBTOPEHUE C
L[eTbI0 JIMKBUIALIUY BBISIBICHHBIX MPOOENoB. Pa3BUTHIO HABBIKOB BBIYUCICHUN JOJDKHO YAENATHCSA CEPbe3HOE BHUMAHUE M B JAIbHEUIIEM
MIPU U3YYCHHUH JPYTUX TEM Kypca ajlreOphl.

B CBSI3U C PACCMOTPEHUEM BOIIPOCA O CPABHEHUH 3HAYEHUM BBIPAKEHHUM PACILIUPSAIOTCSA CBEICHUS O HEPABEHCTBAX: BBOIATCS 3HAKU >U
<, aeTcs MOHATUE O ABOMHBIX HEPABEHCTBAX.

IIpu paccmoTpeHun mpeoOpa3oBaHU BBIPAKEHHH (HOPMATBbHO-ONEPATUBHBIE YMEHHSI OCTAIOTCSI Ha TOM K€ YpOBHE, Ydalluecs
MOJJHUMAIOTCSI Ha HOBYIO CTYINEHb B OBJIAJICHUU TeOpHeil. BBOIATCS MOHATHS «TOXIECTBEHHO PABHBIE BBIPAXKEHHS», «TOXKIECTBOY,
«TOXJIECTBEHHOE MPeoOpa30BaHUE BBIPAKEHUIN», COAEPKAHUE KOTOPHIX OyJIET MOCTOSHHO PACKPBIBATHCS M YIIyOJISATHCS MPU HU3YUYECHUU
npeoOpa3oBaHMil Pa3IMYHbBIX aareOpandeckux BbIpakeHuil. [lomuepkuBaeTcsi, YTO OCHOBY TOXKJIECTBEHHBIX MPEOOpPa30BaHUN COCTABISIOT
CBOICTBA JeHUCTBUY HaJl YHUCJIaMU.

YcunuBaercs posib TEOPETHUECKUX CBEACHHUIN MIPH pacCMOTpeHHH ypaBHEeHUM. C 1eNbio 00ecreueHnsi 0OCO3HAHHOTO BOCIIPHUATHS yUaTUMUCS
QITOPUTMOB PEIICHHs YPaBHEHHI BBOJUTCS BCIIOMOTATENbHOE TIOHITHE PABHOCUIILHOCTH YPaBHEHUH, (DOPMYIUPYIOTCS U PA3bICHSAIOTCS HA
KOHKPETHBIX NMPUMEpPaX CBOMCTBA PABHOCWIBHOCTH. J[aeTcsl MOHITUE JIMHEMHOTO YPAaBHEHUS U MCCIEAYETCS BOMPOC O YHCIIE €ro KopHeu. B
CHCTEME YIPaXHEHHI 0c000e BHUMaHHE YACSICTCS PEIICHUIO ypaBHEHW BHIa ax= Drpu pasnuunbix 3HaueHusix a u b. I[Ipomomkaercs
pabota 1o GOpMUPOBAHUIO Y yUAITUXCS YMEHHS UCIIOJIB30BATh arnapaT YPaBHEHHM KaK CPEJICTBO IS PEIIeHUsT TEKCTOBBIX 3a/1a4. Y POBEHb
CJIOJKHOCTH 3aJ1a4 3]IeCh OCTaeTCs TaKHUM ke, Kak B 6 Kjiacce.
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I/IsyquHe TCMbI 3aBCPIIACTCA O3HAKOMJIICHUCM  ydallluXcCsa C HpOCTCfILHHMPI CTaTUCTUYCCKUMHU  XAPAKTCPUCTUKAMU: CPCIHUM
apI/I(bMeTI/I‘ICCKI/IM, MOHOﬁ, MeﬂHaHOfI, pasMaxoM. yan_HI/IeCH JOJIKHBI YMETh HMCIIOJIB30BATh 3THU XapPAKTCPUCTUKHU JIA aHAJIM3a psada JaHHBIX
B HCCJIOKHBIX CUTYallHUAX.

DyYHKIUH.

Oyukusa, obnacte omnpeneneHus (QyHkinuu. Berunmcnenuwe 3HaveHud  GyHkumu 1o popmyne. ['pabuk  pynkmuu. [Ipsmas
MPONOPIMOHATBHOCTH U ee rpaduk. JInneitnas GyHKIMS U ee rpaduk.

OcHOBHas 11eJIb: 03HAKOMHTH YUYAIIUXCS ¢ BOKHEHIINMY (PYHKIMOHATBHBIMH TOHATUSAME M ¢ TpaduKaMu IpsSMO MPOIOPIHOHATBHOCTH H
JTUHEWHOW (PYHKIMU OOIIEro BUA.

JlanHas Tema SBISAETCS HaYaJbHBIM 3TAlloM B CHCTEMAaTHYECKON (YHKIIMOHATBHOW MOJTOTOBKE YYaIIUXCs. 3/1e€Ch BBOAATCS TaKue TOHSITHS,
Kak (pyHKIMS, apryMeHT, o0nacts onpeneneHus GyHkuuu, rpapux GyHkun. OYHKIUS TPaKTyeTCs KaK 3aBUCUMOCTH OJHOM MepeMeHHOH
OT Apyroil. Ydyammecs:i MONydYarOT IEPBOE NpEACTaBIeHHWE O crocolax 3agaHus (yHKuuH. B naHHO Teme HaumHaercs paboTra 1O
(OpPMHUPOBAHUIO Y YUAIIMXCS YMEHUI HaXOIUTh 1O GopmMylie 3HaYeHHE (PYHKIIMH 10 U3BECTHOMY 3HAYCHUIO apTyMEHTA, BBIIIOJHATH TY Ke
3amaqy 1o rpauKy U peuars 1o rpaduky oOpaTHyo 3aaady.

OyHKIIMOHAIBHBIE TOHATHS IOJNy4al0T CBOIO KOHKPETH3AIMIO NPH H3yYCHWH JHHEHHOW (YHKIMM M €€ YacTHOro BHJA — IIPSMOMU
IPONOPLMOHAILHOCTH. YMEHUS CTPOUTh M YUTaTh rpauKu 3TUX (PYHKIMH MIMPOKO MCIOJIB3YIOTCS KaK B CaMOM Kypce ainre0pbl, Tak U B
Kypcax TeoMeTpuH W (U3WKU. Yyamuecs NOJDKHBI MOHMMAaTh, KaK BIHSET 3HAK Kod(pQHIMEHTa Ha pacloNoXeHHE B KOOPAHMHATHON
wiockocTu rpaduka pynkumu y = KX, rae k# 0, kak 3aBucHT oT 3HaueHuit K 1 bhB3anmMHoe pacrosoxeHue rpagukoB AByX GpyHKUHUi BUia y=
kx+ b.

®opmupoBanne Bcex (PyHKIMOHAIBHBIX MOHSATUH M BBIPAOOTKA COOTBETCTBYIOLIMX HABBIKOB, a TAKXKE M3Y4YE€HHE KOHKPETHBIX ()YHKIUH
COIIPOBOKAAIOTCS PACCMOTPEHUEM MPHUMEPOB PEANbHBIX 3aBUCHMOCTEH MEXIy BEITMYMHAMH, YTO CIIOCOOCTBYET YCHIJICHHIO TPHUKIATHOU
HaNpaBJIEHHOCTH Kypca anreOpsbl.

Creresn
HATYpaJbHBIM
[MOKa3aTelIeM.

CTeneHs ¢ HATYpanbHBIM [IOKA3aTeIeM i ee cBoiicTBa. OHouneH. DYHKIMH ¥ = X°, y = X' HX TpaduKy.

OcHOBHasl 11eJ1b: BBIPa0OTaTh YMEHHUE BBIOIHATH ACUCTBUS HAJl CTENIEHSMH C HATYpaJIbHBIMU MIOKA3aTEeISIMH.

B nanHoll Teme naetcs onpezneneHNe CTENEHH C HaTypallbHbIM MOoKa3areneM. B Kypce maTemaTuku 6 Kjacca ydaliuecs y»Xe BCTpedaInch ¢
IIpUMEpPaMU BO3BEICHMS YUCEIl B CTENEHb. B CBS3M C BHIYMCIEHUEM 3HAUYEHUM CTENEHU B 7 KJIACCE JAETCS MPEICTaBICHUE O HAXOKICHUH

3HAYEHUW CTENEHUW C TMOMOUIBI0 KaJbKyJsiTopa. PaccMarpuBaroTcsi CBOWCTBA CTENEHM C HATypalbHbIM ToOKa3areneMm. Ha npumepe

m

nokaszatensctea cpoiictBa” *a" =a™",a":a" =a™ ", rge m>n, (ab)"=a"b" ywammecs BrepBBle 3HAKOMATCA C JOKA3aTEILCTBAMHU,

MIPOBOAMMBIMU Ha airedpanvyeckoM MmaTepuane. YKa3aHHbIE CBOMCTBA CTENEHH C HATYypaJbHBIM IOKa3aTeJeM HaXOASIT NPUMEHEHUE Npu
YMHOKEHUH OJIHOUICHOB U BO3BEJICHUU OJHOYJICHOB B CTeMeHb. [Ipu HaxoX/1eHNH 3HaYeHUN BBIPAKEHHM, COJlEpIKallluX CTENeHHu, ocoboe
BHHUMaHUE ClIeIyeT o0paTUTh Ha MOPSAOK NEHCTBUI.

PaccMoTpenne (GyHKIHHA y=x, y:X3HO3B0JI}IeT HPOJIOJKUTH PabOTy MO (OPMHUPOBAHUIO YMEHHUM CTPOUTH M YMTaTh rpaduku (yHKLIUH.
BaxxHo o0paTuTh BHUMaHHE YydYalluxcsi Ha OCOOEHHOCTHU rpaduka (QyHKIHH y=x2: rpaduk MpPOXOAUT Yepe3 Hayajlo KOOPAHUHAT, OCh
OysBisieTcs ero 0Cbl0 CUMMETPUH, TPpadUK PacIioNokKEeH B BEPXHEH MOYIIIOCKOCTH.

Ymenue crpouth rpaduku QyHKIUH y=XU y=x3ncnom,3yeTC51 JUIS O3HAKOMJIGHMSI y4allMXcs C rpaHuueckuM CrocoOOM peuieHHs
YPaBHEHHUH.

11




MHuorousieHsl.

MHuorounes. Cro)xeHne, BBIMUTaHUE U YMHOXKEHHE MHOTO4JIEHOB. Pa3iiokeHre MHOTOUJI€HOB HA MHOYKUTEIIH.

OcHoBHas Lienb: BbIpabOTaTh YMEHHME BBIOJHATH CI0KEHUE, BBIYUTAHHWE, YMHO)KEHHE MHOTOWIEHOB M Pa3JI0KEHHE MHOTOUYWIEHOB Ha
MHOKUTEIH.

JlaHHas Tema Urpaer (QpyHJaMEeHTAIbHYIO pOjb B (POPMUPOBAHUHM YMEHUS BBINOJIHATH TOKIECTBEHHBIE ITPe0Opa30oBaHus alredpanyecKux
BbIpakeHuil. opMupyemslie 31ech HOPMATBLHO-ONIEPATUBHBIE YMEHHUS SBISIOTCS ONMOPHBIMU MPH M3YyYCHUU NEHCTBUN C PallMOHATIBHBIMH
Ipo0sMHU, KOPHSIMHU, CTENICHSIMU C PAl[MOHAJIbHBIMU MOKA3aTEISIMH.

N3ydeHue TeMbl HAUMHAETCS C BBEACHUS MTOHATHII MHOIOWIEHA, CTAaHIapTHOI'O BUJIa MHOTOUWIEHA, CTENEHU MHOrowieHa. OCHOBHOE MECTO B
9TOW TEME 3aHMMAIOT AJITOPUTMBI IEHCTBUI ¢ MHOTOYJICHAMHM — CJIO’KEHUE, BBIYMTAHUE U YMHOXKCHHE. YUalluecs JOJDKHBI IOHUMATh, 4TO
CYMMY, Pa3HOCTb, IPOU3BEACHUE MHOI'OWIEHOB BCErJa MOYKHO IPEICTaBUTh B BUAE MHOrouwileHa. [IeHCTBUS CIOXEHHS, BbIUUTAHUS U
YMHOXXEHUS MHOTOYJICHOB BBICTYNAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJaHUsX Ha NpeoOpa3oBaHMs LEibIX BblpaxkeHuid. Ilostomy
HEIeNeco00pa3HO MEePeX0IUTh K KOMOMHUPOBAHHBIM 33/IaHUSM IMPEKIE, UM YCBOCHBI OCHOBHBIC QIITOPHTMBL.

Cepbe3Hoe BHMMaHHUE B 3TOM TeMe YAENSeTCs pas3ioKEeHUI0 MHOIOWIEHOB HAa MHOXKMUTENM C MOMOIIbIO BBIHECEHMS 32 CKOOKHM OOIIEero
MHOKUTENS ¥ C IIOMOILBIO TpynnupoBKU. COOTBETCTBYIOIIKE MTPEOOPa30BaHUsI HAXOAT LIMPOKOE IPUMEHEHHE KaK B Kypce 7 Kilacca, Tak U
B IIOCJIEIYIOLIUX KypcaX, OCOOCHHO B JIEHCTBUAX C PALIMOHATIBHBIMU JAPOOSMH.

B nanHol TeMe yyaluecss BCTpe4aroTcsl ¢ IpUMEPAMU UCIOIb30BaHUSl pacCMaTpUBAaEMbIX MPeoOpa30BaHUl MPU PELIEHUN Pa3HOOOPA3HBIX
3aJa4, B YaCTHOCTH IPU PELICHUM YpaBHEHHH. DTO MO3BOJISIET B XOJI€ M3YyYEHUs TE€MBbI NPOJODKUTH PaboTy 10 (OPMHPOBAHUIO YMEHUS
pelarh ypaBHEHHs, a TaK)Ke pelaTh 3a/la4d METOJIOM COCTaBJIEHUS! YpaBHEHUN. B umnciio ynpaxHeHUI BKIIIOUAIOTCS HECTIOKHBIE 3aJjaHUs
HAa JI0Ka3aTeJIbCTBO TOXKIECTBA.

Dopmyisl
COKPAIIEHHOIO
YMHOKEHHS.

®opmyis (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°. IIpumenenne
(bOpMyIT COKPAIIEHHOTO YMHOXEHHSI B IPEOOPA30BAHUAX BBIPAKCHHUH.

OcHOBHasl 1eNTb: BHIPAOOTATh yYMEHHE IMPUMEHSTH (HOPMYJBI COKPAIIEHHOTO YMHOKEHHS B TMPEOOPA30BAHUAX IENBIX BBIPAKCHHUH B
MHOTOUWIEHBI M B Pa3I0KEHUH MHOTOUICHOB HA MHOKUTEITH.

B nannoit Teme mpomomxkaercs pabora mo (GOPMHPOBAHUIO Y YYAIIUXCS YMEHHs BBITIOJNHSITH TOKJIECTBEHHBIC MPEOOpa3OoBaHUs IIEIIBIX
BhIpakeHHil. OCHOBHOE BHHMAHHE B TeMe yaelsiercs popmyaam (a - b) (a + b) = a? - b?, (a + b)? = a® + 2ab+ b®. Yuammecs 10/KHEI 3HATH
3TH (POPMYJIBI  COOTBETCTBYIOIINE CIIOBECHBIE POPMYITUPOBKH, YMETh IIPUMEHSThH UX KaK «CJIEBA HAIPABOY, TAK M «CIPaBa HAJIECBOY.
Hapsizly ¢ yKasaHHBIMH paccMaTpHBaroTcs Takke popmyisi (a + b)’= a® + 3a’b+ 3ab® £ b®, a®+ b® = (a £ b) (a°F ab + b?). Oxnako oun
HAaXOJISAT MEHbIIIEe MPUMEHEHHE B Kypce, TOITOMY HE CJIEyeT U3JIHIIHE YBIEKAThCS BBIMOJHEHHEM YIIPAKHCHU I HA UX UCITOIb30BaHUE.

B 3aximounTebHON YacTH TEMbI PACCMATPHUBACTCS MPHUMEHCHUE PAa3IMYHBIX MPUEMOB Pa3JIOKCHUSI MHOTOWICHOB HAa MHOXHTEIH, a TAaKXKe
UCITOJIb30BaHUE TIPEOOPAa30BAHMIA IIENBIX BBIPAKEHHI TS PEIICHUsI IIMPOKOTO Kpyra 3a/1ad.

CucreMnl
JIMHENHBIX
YpaBHEHUM.

Cucrema ypaBHeHMHl. PemeHue crucreMbl JBYX JIMHEMHBIX YPAaBHEHUH C JBYMs NEPEMEHHBIMH M €r0 NeOMETpHYecKash WHTEpIpeTarus.
PemreHne TeKCTOBBIX 3aJ1a4 METOJOM COCTaBJIEHHs CUCTEM YPaBHEHUM.

OcHOBHasl L1eJIb: O3HAKOMUTD YYaIIUXCS CO CIIOCOOOM pEIIeHUs CUCTEM JIMHEHHBIX YpaBHEHHH ¢ ABYMS IEpEMEHHBIMH, BbIpabOTaTh yMEHHE
penarb CUCTEMbl YPABHEHUN U IPUMEHSATD UX IPU PEILICHUHU TEKCTOBBIX 33/1a4.

12




N3ydeHnue cuctem ypaBHEHUM pacnpenensercs Mexay Kypcamu 7 u 9 kiaccos. B 7 kiacce BBOOUTCS IOHATUE CUCTEMBI U PACCMAaTPUBAIOTCS
CUCTEMBI JINHEHHBIX yPaBHEHUM.

N3noxeHnne HauMHAETCA C BBEICHUS IOHATHUS <WIMHEWHOE YPABHEHHE C JABYMs IIEPEMEHHBIMU». B cHCTeMY yIpPa)KHEHMI BKIIFOYAOTCS
HECJIOKHBIE 3aJJaHMsI HAa PEILICHUE JINHEHHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMU B LEJIBIX YHCIIAX.

dopmupyercs ymenue crpouth rpaduk ypaBuenusia + by = ¢, rne a # 0 wim b#0, npu pa3nuyHbIX 3HaueHHsX a, D, c. BBenenue
rpaduueckux o0pazoB AaeT BO3MOXKHOCTb HAIVIAHO UCCIIEA0BATh BOIIPOC O YUCIIE PEUICHUH CUCTEMBI IBYX JIMHEHHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMHU.

OCHOBHOE MECTO B JJaHHOM TEME 3aHMMAcT U3yYEHHUE AJITOPUTMOB PELICHMS CUCTEM JBYX JMHEHHBIX YPaBHEHHM C IBYMs NEPEMEHHBIMHU
CIOCOOOM IMOJICTAHOBKU U CIIOCOOOM CIIOKeHHsI. BBeleHre cucTeM MO3BOJISIET 3HAYUTEIBHO PACHIMPUTD KPYT TEKCTOBBIX 33]a4, PelIaeMbIxX
C IOMOIIBIO annapata ainreopsl. IlpuMeHeHne cucTeM ynpouaeT npolece NepeBo/ia JaHHbIX 3a/1a4l ¢ 0OBIYHOIO A3bIKA Ha S3bIK YPABHEHUH.

Conepxanue o0ydeHus (reoMeTpus)

Lenbro n3yuenust reoMeTpuu B 7 — 9 Kiaccax siBISICTCS CUCTEMATHUECKOE U3YUSHHE CBOWCTB T€OMETPHUECKUX (DUTYp Ha IUIOCKOCTH, (POpMUpOBaHUE
IPOCTPAHCTBEHHBIX MPEICTABICHUN, pa3BUTHE JIOTMUECKOT0 MBILIUIEHHUS U OJrOTOBKA anmnapaTa, HE0OX0UMOro JJIsl U3Yy4EeHHUs] CMEKHBIX TUCLIUIIIUH.

Temartuueckoe TpeboBaHus K 3HAHUSAM

coJepKaHue

OcHoBHbIE HauanbHble nonstus niaanuMeTpun. I'eomerpuueckue ¢purypsl. Touka u npsmas. OTpe3ok, JuInHa oTpe3ka U ee cBoicTa. [lomymiockocTs.
CBOMCTBA [TonynpsiMas. Yroa, Beau4yuHa yriia U ee cBocTBa. TpeyronbHuk. PaBeHCTBO OTpE3KOB, YIVIOB, TPEYroJbHUKOB. [lapamienpHbie npsMsle.
IPOCTENIINX Teopemsl U 10Ka3aTenbCTBA. AKCHOMBI.

reoMerpuueckux | CMexXHbIE U BEpTUKAJIbHBIE YIIIbl M X CBOMcTBa. [lepnenukynspHbie nmpsiMble. buccekTpuca yria u ee cBOilCTBa.

¢uryp. CmexHble
U BEPTUKAIbHBIC

YTJIBI.

OcHOBHasl 11€J1b: CUCTEMAaTU3UPOBATh 3HAHUS yJaluXcs 00 OCHOBHBIX CBOMCTBAX MPOCTEHIINX F€OMETPHUECKUX (DUryp.

B naHHOI Teme BBOJSTCS OCHOBHBIE CBOMCTBA MPOCTEHIINX T€OMETPUUYECKUX QUTYp (aKCMOMBI INTAHUMETPUHN) HAa OCHOBE HaIJITHBIX
MPEJCTAaBICHUN yJyaluxcs NyTeM 0000IeHHs OUEBUAHBIX TN U3BECTHBIX M3 Kypca MaTeMaTUKU |—6 KJIaCCOB reOMETPHUECKUX

¢akToB. [Ipy ’TOM OCHOBHOE BHUMAaHHE YJIEISETCS TOCTENEHHOMY (DOPMHUPOBAHUIO HABBIKOB IPUMEHEHHSI CBOMCTB T€OMETPUUYECKUX PUTYP
B XOJI€ pelICHU 3a/1ay.

BaxHoli 3a1a4eli TeMBI SIBJIIETCS BBEJICHUE TEPMUHOJIOTMH, PA3BUTHE Y YYAIIUXCS HATIAAHBIX TEOMETPUYECKUX ITPEACTABICHUN U HAaBBIKOB
M300pakeHus TIOCKUX (UTyp, YCTHOH MaTeMaTHUeCKOW peuu, 4To HeOOXOAMMO JJIsl BCETO IMOCIEAYIOIIEro U3yuyeHHusl Kypca reOMeTpuHu.
[Ipu BBITIOJIHEHUH MPAKTUYECKUX 3a/1aHUl oOpalaeTcsi BHUMaHUe Ha paboTy C pUCYHKaMH, MOMCK PELIeHUs U TocTeneHHoe (P OpMUPOBaHHE
HAaBBIKOB JI0KA3aTEIbHBIX PACCYXKICHUMN.

[Ipu U3yyeHNN CMEKHBIX U BEPTUKAIBHBIX YIJI0B OCHOBHOE BHUMAaHUE YENAeTcsl OTpaOOTKE HaBBIKOB IPUMEHEHHUSI UX CBOMCTB B IIpOIECCe
pemeHus 3anad. [Ipy 5TOM aKTUBHO MCIOJIB3YIOTCS UMEIOIIUECS Y YYallUXCs BBIYUCIUTEIbHBIE HaBBbIKM, 4 TAK)KE HABBIKM COCTABICHUS U
pelIeHus TMHENHBIX YPaBHEHUM.

Ha npumMepe Teopemsl 0 CyIIECTBOBAHUN U €IMHCTBEHHOCTH NEPIEHAMKYJIIIpA K IPSIMOM, IIPOBEIEHHOIO Yepe3 €€ TOYKY, paCCMaTpPUBAETCS
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METOJ 0Ka3aTeJIbCTBAa OT IPOTUBHOT0, KOTOPBI OyJeT HEOJHOKPATHO MCIIOJIb30BAaThCs B Kypce IMJIaHUMETPHH.

[Ipu3zHaku
paBeHCTBa
TPEYTroJIbHUKOB.

[Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB. MeanaHbl, OUCCEKTPUCHI U BBICOTHI TPEYrojbHUKa. PaBHOOEAPEHHBIN TPEYroJbHUK U €r0 CBOMCTBA.
OcHOBHasl LeNb: U3YYUTh MIPU3HAKH PABEHCTBA TPEYrOJHHUKOB; c(hOPMUPOBATh YMEHHUE JJOKA3bIBATh PABEHCTBO TPEYTOJIHLHUKOB C OMOPOU
Ha NPU3HAKU PaBEHCTBA TPEYrOJIbHUKOB.

Hcnonp3oBanue IIPU3HAKOB PaBCHCTBA TPCYTOJbHUKOB — OJUH M3 TJIaBHEUIIINX MCTOHOB [JOKa3aTCJIbCTBA TCOPEM U PCIICHUA 3a1ad,
[I03TOMY MaTepuaJl JaHHOM TeMbI SBJISIETCS OCHOBOIIOJIAralOIUM BO BCEM KypCe F€OMETPUH U 3aHUMAET LEHTPAJIbHOE MECTO B COAEP KaHUU
Kypca IUIAaHUMETPUH 7 Kjlacca.

[Ipu3Haku paBeHCTBA TPEYroJIbHHUKOB JIOJKHBI YCBAWBAThCS B IPOLIECCE PELICHMS 3a4ad, IPU 3TOM 3aKpeIUIstoTcs (OPMYIUPOBKH U
(bOpMI/IPYIOTCSI YMCHHA UX MMPAKTHUYCCKOrO MPpUMCHCHUA. Mmuorue JOKAa3aTCIbHBIC PACCYKACHUSA IMOCTPOCHBI IO CXEMC! BBIACICHUC PABHBIX
3JIEMEHTOB TPEYTOJIbBHUKOB — JI0Ka3aTeJIbCTBO PAaBEHCTBA TPEYrOJIbHUKOB — CIIE/ICTBUS, BhITEKalOIuMe U3 paBeHcTBa. Ha ¢popmupoBanue
3THUX YMGHI/Iﬁ HCO6XOILI/IMO 06paTI/ITI) CaMO€ IMPUCTAJIbHOC BHUMAHUC. B HaHHOﬁ TEMC IIOJIC3HO YACIWTH BHUMAHHC PCUICHHUIO 3aJayd I10
TOTOBBIM YEpPTEKaM.

BBenenne moHSATHI MEOUaHBI, OWCCEKTPUCHI M BBICOTHI PABHOOCIAPEHHOTO TPEYTOJIbHUKA, CBOWCTB PAaBHOOEIPEHHOTO TPEYroJbHHUKA
pacipsieT KJIace 3a/la4 Ha JI0Ka3aTeJIbCTBO PABEHCTBA TPEYTrOJbHUKOB.

Cymma yIJIOB
TPEYyroJIbHUKA.

[TapannenpHble npsiMble. OCHOBHOE CBOMCTBO MapajlienbHbIX MpsMbIX. [Ipu3sHaku nmapamienbHOCTH npsMbix. CyMMa YIJIOB TPEYroJbHUKA.
Buemnuil yron tpeyronbHuka. IIpusHaku paBeHCTBa NMPSMOYTOJBbHBIX TPEYroOJIBHUKOB. PaccrositHue OoT Touku 10 npsimMou. PaccrosiHue
MEXKy MTapajuIeIbHBIMU IPSIMBIMHU.

OcHoOBHas LieJb: 1aTh CUCTEMATU3UPOBAHHBIEC CBEICHMS O NIapauIEIbHOCTU NPSMBIX; PACIIUPUTD 3HAHUS YYAIUXCsl O TPEYTrOJIbHUKAX.

B Havane u3yueHus napajuleabHBIX HPSAMbBIX BBOJUTCS MOCIEIHAS U3 aKCUOM INIAHUMETPUU — aKCHOMa MapaJljIesIbHBIX NPSIMbIX. 3HaAHHUE
MIPU3HAKOB MapaJUIEIbHOCTU IPSIMBIX, CBOMCTB YIJIOB IPUIIAPAJLIEIBHBIX MPSAMBIX M CEKYILEW HAaXOOUT 3aT€M LIUPOKOE NPUMEHEHUE IIPU
M3YYEHUH YEeTBIPEXYTOJIbHUKOB, MOAOOMS TPEYroJIbHUKOB, a TaKke B Kypce crepeoMerpuu. [loaToMy B Xone pelieHus 3agad cieyer
yIENIATh 3HAUUTENbHOE BHUMaHHE (OPMUPOBAHMIO YMEHHH JOKa3bIBaTh MapayIeIbHOCTh JAHHBIX MPSAMBIX C HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX MTPU3HAKOB, HAXOUTH YIJIbI IIPU NAPAJJIEIbHBIX IPSAMBIX U CEKYLICH.

B nanHOI TeMe paccMaTpHBaeTCs OJHA U3 BaXXHEHIIMX TEOPEM Kypca — TEOpeMa O CyMME YIJIOB TPEYrOJbHUKA. DTa TEOpEMaA MO3BOJISIET
ITOJIYYUTh BaXKHBIE CIEICTBUS — CBOMCTBO BHEIIHETO yIla TPEYTOJIbHUKA U IIPU3HAK PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

B koHIlE TeMBI BBOAMUTCSA IOHATHE PACCTOSHUSA OT TOYKH 10 NpsAMOU. IIpu BBeIEHHMM IOHATUA PACCTOSHUS MEXKIY MapalieIbHBIMU
NpsIMBIMU Yy ydamuxcst (GopMmupyeTcs MpencTaBiIeHUE O MapalielbHBIX NMPSAMBIX KaK PaBHOOTCTOSILIUX JPYr OT JApyra, uyTto Oyner B
JabHEeHIIeM HCIOJIb30BATHCS /TSl MPOBEJICHNUs 000CHOBAHUHN B Kypce IUIAHUMETPUH U IIPU U3YYEHUU CTEPEOMETPHH.

I'eomeTpuueckue
IIOCTPOEHHUS.

OxkpyxHocTb. KacaTenbHas K OKpY:KHOCTH M €€ cBoWcTBa. OKpPYKHOCTh, OIMCAaHHAs OKOJO TPEYroybHUKAa. OKpYKHOCTb, BIMCAHHAs B
TpeyrojabHuK. CBOMCTBA CEPEAMHHOIO NEPIEHANKYJIIApa K 0Tpe3Ky. OCHOBHBIE 3a/1a4H HAa IOCTPOEHUE C IIOMOILBIO LIUPKYJIS U JTMHEHUKH.
OcHOBHasl 1IeNIb: CHUCTEMAaTU3MpPOBaTh U PACIIMPUTh 3HAHUS  Yy4YalllUXCsl O CBOMCTBAX OKPYXKHOCTH; CHOPMHUPOBATH YMEHHE DEIIaTh
IIPOCTEUIINE 3a1a4U HA IOCTPOEHUE C IIOMOLIBIO LIUPKYJIS U JIMHEUKU.

B naHHOll Teme oTpabaThIBalOTCA BOMPOCHI PaBEHCTBA PAJWyCOB OJHOW OKPYKHOCTH, HMEPINEHIAUKYISIPHOCTH KacaTelbHON W paauyca,
IIPOBEACHHOIO B TOUKY KACAHMS, I0JI0KEHHS LICHTPOB ONIMCAHHON OKOJIO TPEYTOJIbHUKA U BIMCAHHON B TPEYTOJILHUK OKPYKHOCTEM.
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3HaynTeNbHOE BHUMAHHE B JAHHOM TeMe ynenseTcss pOPMHUPOBAHUIO MPAKTUUYECKUX HABBIKOB MOCTPOCHUHN C MTOMOIIIBIO HUPKYJIS U JIMHEHKU
IIPH pelIeHUU IpocTemux 3aaa4. DopMUPYIOTCS YMEHUS, CBSI3aHHBIE C BBIMOJIHEHUEM OCHOBHBIX IOCTPOEHUMN, HEOOXOAUMBIX IS
peleHust KOMOMHUPOBAHHBIX 3aj1a4. [Ipy 5TOM 3a7aya CUMTAETCs PELICHHOMW, €CIIM YKa3aHa MOCIIeA0BaTeIbHOCTh BBIMOIHACMbIX ONepaluii 1
JI0Ka3aHo, YTO NoJIyyaemasi TakuM o0pa3oM (urypa yaoBIETBOPSET YCIOBHIO 3a]auu.

MaremaTtuka 8 kacc
Conepsxanue o0yuenus (anreopa)

Tematnueckoe
coZiep>KaHue

TpeOGoBaHus K 3HAHUSIM

PanmonanrsHbie
Ipoow.

Panmonanshas 1po6s. OCHOBHOE CBOMCTBO pobu, cokparieHue apodei. CiioxkeHue, BBIMUTaHNE, YMHOKCHHE H JISJICHUE APOOCH.
[IpeoOpa3oBanue parOHAIBHBIX BeIpaxeHn. OyHKIMs U e€ rpaduk.

Lesb — BbIpabOTaTh yMEHUE BBIIOIHSTH TOXK/IECTBEHHbIE IPE0OPa30BaHuUs PALIMOHAIBHBIX BBIPAKCHHUH.

3HaTh OCHOBHOE CBOMCTBO /po0H, palliOHAIIbHBIE, LIEJIbIE, JPOOHBIE BBIPAXKEHMS; IPABUIILHO YIOTPEOIATh TEPMUHBI «BBIPAXKEHUEY,
«TOIECTBEHHOE MpeoOdpa3oBaHe», TOHUMATh (POPMYIUPOBKY 3a/laHUI: YIIPOCTUTH BBIPAXKEHUE, PA3JI0KUTh HA MHOKUTEIH, IPUBECTH K
o01IeMy 3HaAMEHATENI0, COKPATUTh Jp0o0b. 3HATh U TOHUMATh (YOPMYITHPOBKY 3aJaHUN: YIIPOCTHTH BHIPAKEHUE, PA3I0KUTh HA MHOKHUTEIIH,
IIPUBECTH K 00IEMY 3HAMEHATEI0, COKPATUTh 1po0b, CBOMCTBA 0OpAaTHOM MPONOPLUOHATBHOCTH.

YMeTh 0CyLIECTBIATh B PAIMOHAIBHBIX BBIPAXKEHUAX YHUCIOBbIE MOJCTAHOBKH U BBIIIOJIHATH COOTBETCTBYIOLINE BHIYMCIECHUS, BBIOIHSTh
JCWCTBUS CIIOKEHHS U BBIYUTAHUS C alreOpandecKuMu JpoOsMu, COKpaaTh ApoOk, BHIIOIHATH PA3I0KEHHE MHOTOWIECHA HA MHOKUTEIN
IpUMEHEHHEM (OPMYIT COKPAILIEHHOTO YMHOXKEHUS, BBIIOIHATE IPeo0pa30BaHUe PallMOHATIBHBIX BEIPAKEHUI. YMETh OCYILECTBIIATh B
palMOHAaIbHBIX BBIPAXKEHUSAX YMCIIOBBIE MOJACTAHOBKU U BBIIIOJHATH COOTBETCTBYIOLINE BHIYMCICHUS, BBITOIHSTH JEHCTBUS YMHOKEHUS U
JeNICHHs ¢ anredpandeckuMu Apo0siMH, BO3BOIUTH IPOOb B CTENIEHB, BBHITIOIHATH Pe0oOpa30BaHUe PALlMOHATIBHBIX BBIPAXKEHUI; TPaBHILHO
ynoTpeOasaTh GYHKIIMOHATbHYIO TEPMUHOJIOTHIO (3HaUeHNEe QYHKIMH, apTyMEHT, rpa@uk GyHKIUHU), CTPOUTH Tpaduk oOpaTHOM
HPOMOPIUOHATIBHOCTH, HAXOIUTh 3HaueHus QyHkiwn Y=K/X o rpaduky, no gpopmyie.

KBanparssie
KOPHH.

[Tonsatue 06 nppanuoHansHOM yncie. OOmye cBeieHUs 0 ASUCTBUTENbHBIX Yhcaax. KBaspaTHblil KopeHb, IPUOIMKEHHOE 3HAUYCHHE
KBaJ[paTHOTO KOpHs. CBOWCTBA KBAIPATHBIX KOPHEH.MMPeoOpa30oBaHus BRIPAKEHHA, COACPIKAIINX KBaJApaTHbIe KOpHUA. DyHKIHS 1 e€
rpadux.

Lenb — cucTeMaTH3UPOBATh CBEICHUS O PAIMOHAIBHBIX YMCIIAX U AaTh MPEICTaBICHUE 00 HPppAIMOHATFHBIX YUCIIaX, PACIIMPHUB TEM CaMbIM
MOHATHUE YHUCIIA; BBIPA0OTAaTh YMEHUE BBIMOIHATH IPOCTEHIINE TPeoOpa3oBaHusl BBIPAXKEHHM, COAEpIKALINX KBaApaTHbIE KOPHH.

3HAaTh OIpeeNIeHUs KBaIPATHOTO KOPHS, apu(METHYECKOTO KBaJPAaTHOTO KOPHS, KaKHe YKCIIa Ha3bIBAIOTCS PAlMOHAIBHBIMH,
UppalroHaIbHBIMU, KaK 0003HAa4YaeTCsI MHOYKECTBO PAIlMOHATIBHBIX YHCEIT; CBOWCTBA apU(PMETUIYECKOT0 KBAJAPATHOTO KOPHSL.

YMeTb BHINONHATE MPE0Opa30BaHUE YHCIOBBIX BBIPAKEHHIA, COACPIKAIINX KBAApaTHBIE KOPHH; PEIIaTh yPaBHEHUS BUIA X2=a; HAaXO/IUTh
NpUOIMKEHHbIE 3HAYEHUS KBAaJAPATHOT'O KOPHS; HAXOAUTh KBaJPaTHBIN KOPEHb U3 IPOU3BEACHUS, IPOOH, CTETIEHH, CTPOUTDH IpaduK
(GYHKIMY ¥ HAXOAWUTH 3HAYEHUS dTOW QYHKIIMHU 10 TpaduKy WK 110 GOpMYIIe; BBIHOCHUTh MHOXHTENb U3-T10/1 3HaKa KOPHS, BHOCHTD
MHOYHTEJIb 1101 3HAK KOPHS; BBIIOJHATH IPe0Opa30BaHue BBIPAKEHUN, COACPIKAIIMX KBAAPaTHbIE KOPHHU.

KBagpartHble

KBanpatHoe ypaBHenune. @opmyiibl KOpHEH KBaJIpaTHOro ypaBHeHUs. Teopema Buera. Penmenre pannoHanbHbIX ypaBHeHUH. Penienue
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YPaBHEHHS .

3a/1a4, NPUBOASAIIMUX K KBAAPATHBIM U PALIMOHAILHBIM YPABHEHUSIM.

Lenb — BIpaboTaTh YMEHUS peliaTh KBaJpaTHbIE YpaBHEHHUS, IPOCTEHIINE palliOHATIbHbIC YPABHEHUS U IPUMEHSITH U3K PELICHUIO 3a/1au.
3HaTh, 9YTO TAKOE KBAAPATHOE ypaBHEHUE, HETIOIHOE KBAAPaTHOE YPaBHEHUE, IPUBEICHHOE KBAIPATHOE YpaBHEHUE; (POPMYIIBI
JTUCKPUMHUHAHTA U KOPHEH KBaJIpaTHOTO ypaBHEeHHUs, TepeMy Buera u o6paTHyo eil.

YMeTh perath KBaApaTHBIC YPaBHEHUS BhIICICHHEM KBaIpaTa IBYWICHA, peIiaTh KBaApaTHbIC ypaBHEHUS 0 (hopMyIie, periaTh HETIOTHbIE
KBaJIpaTHbIC YpaBHEHUS, pelIaTh KBaIpaTHbIE YpaBHEHUS C IIOMOILBIO TeOpeMbl, 00paTHOI Teopeme Buerta, ucnons3oBars Teopemy Buera
JUTSL HAaXOXKACHUS KOA((DUIIMEHTOB U CBOOOHOTO WICHA KBAaIPATHOTO YPaBHEHUS; PEIIaTh TEKCTOBEIC 33/1a4M C MOMOIILIO KBaIPATHBIX
YpaBHEHU.

3HaTh KaKue YpaBHEHHs Ha3bIBAIOTCS IPOOHO-PAIIMOHATBHBIMU, KaKe OBIBAIOT CIIOCOOBI PEIICHHS YPAaBHCHHI, TOHUMATh, YTO YPAaBHEHHE —
3TO MaTEeMaTHYECKU anmapar peieHus pa3HooOpa3HbIX 3aa4 MaTeMaTHKH, CMEKHBIX 00JacTel 3HaHUH, MPAKTUKH.

YMeTb pemath IpoOHO-paIliOHANIBHBIE YPABHEHUS, pElIaTh YPaBHEHUS TpaduuecKuM criocoOoM, periaTh TEKCTOBBIE 33]Ja4H C IIOMOIIBIO
JIpOOHO-pallMOHAIBHBIX YPaBHEHUH.

Hepasencrsa. UYucoBble HEPABEHCTBA U UX CBOMCTBA. IlousieHHOE CII0KEHNE M YMHOKEHNE YUCIIOBBIX HEPABEHCTB. l[puMeHeHEe CBOMCTB HEPABEHCTB K
OLICHKE 3Ha4Y€HUs BbIpakeHMs. JIMHEHOE HEPaBEHCTBO € OHOM NepeMeHHON. CHucTeMa JINHEHHBIX HEPABEHCTB C OJJHOW NIEPEMEHHOM.
Lenb — BeIpaboOTaTh yMEHUS pelIaTh JIMHEHHbIC HEPAaBEHCTBA C OJJHON IEPEMEHHOM U UX CHCTEMBI.
3HATh ONPEEIIEHNE YUCIOBOIO HEPABEHCTBA C OJJHOM IIEPEMEHHOM, YTO HA3bIBAETCs PELICHUEM HEPABEHCTBA C OJIHOM IIEPEMEHHOMN, YTO
3HAYUT PELINTh HEPABEHCTBO, CBOMCTBA YMCIOBBIX HEPABEHCTB, IOHUMATh (POPMYJIMPOBKY 3a/1a4H «PELIUTh HEPABEHCTBO».
VYMeTb 3anuchiBaTh U YUTATh YUCIOBBIE POMEXKYTKHU, U300pakaTh UX HAa YMCIOBOM NMPsIMOH, pelaTh JMHEHHbIE HEPAaBEHCTBA C OHOM
IIEPEMEHHOM, pelaTh CUCTEMbI HEPABEHCTB C OJTHOM IIEPEMEHHOM.
YMeTb IPUMEHATh CBOWCTBA HEPABEHCTBA IIPU PELLICHUN HEPABEHCTB U UX CUCTEM.

Crenens ¢ Crenens ¢ 1eabpIM MMOKazareneM U e€ cBoiictBa. CTaHAapTHBIM BUJ YKcia. 3anuch NPUOIMKEHHBIX 3HaUeHui. JlelicTBus Hax

L(EJIbIM NpUOINKEHHBIMU 3HAYEHUSMHU.

IIOKa3aTeJIEM. enb — chopMupoBaTh yMEHUE BHIIOIHATH AEUCTBUS HAJ CTENEHSIMU C LIETBIMU MTOKA3aTEIsIMHU, BBECTU MOHATUE CTAHJAPTHOTO BUIA YHCIIA.
3HaTh ONPEJEIICHNE CTENEHHU C LIEJIBIM U LIEIBbIM OTPULATEIbHBIM [T0KA3aTEIEM; CBOMCTBA CTEIIEHHU C IIEJIBIM IT0KA3aTEIsIMU.
YMeTb BBIIOIHATH ACUCTBUS CO CTEIIEHIMU C HATYPaJIbHBIM M LIEJIBIM MOKA3aTEIsIMU; 3alIMChIBAaTh YKCIIA B CTAHIAPTHOM BHUJE, 3aIIM CHIBATH
NpUOIMKEHHbIE 3HAYEHUS YHCel, BBITOIHATD
NeNCTBUS HaJl TPUOIMKEHHBIMU 3HAYEHUSIMU.

DNEeMEHTHI CO6op 1 rpynnupoBKa CTaTUCTUYECKUX JaHHBIX. HarmsHoe npeacTaBieHne cTaTUCTHYECKON HH(popMaIiu

CTaTUCTUKH U

TEOPUHU

BEPOSITHOCTEH.

Conepxanue o0y4deHus (reoMeTpusi)
TemaTnyeckoe TpeboBanus K 3HAHUSAM
COJIepyKaHue
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YersIpex Omnpenenenue yetbipexyronbuuka. [lapannenorpamMm u ero coiictsa. I[pusHaku nmapamienorpamma. [IpsMoyronsHuK, poM0, KBagpar u ux
YTOJIBHUKH. cBoiictBa. Teopema ®aneca. Cpennsas nuHMs TpeyroiabHuka. Tpanenus. Cpennss juHus Tpaneuus. lIponopnuoHanbHbIE OTPE3KH.
OcHOBHasl 11eJb—/1aTh yYaIIUMCs CUCTEMATU3UPOBAHHBIE CBEJICHUS O YETHIPEXYTOJbHUKAX U UX CBOMCTBAX.
Teopema CuHyc, KOCHMHYC M TaHIEHC OCTpPOro yrja IpsMOYyrojpHoro TtpeyroibHuka. Teopema Iludaropa. HepaBeHCTBO TpeyrosibHHKA.
[Mudgaropa. [lepnennukynsp u HakiioHHas. COOTHOLLIEHUE MEX]ly CTOPOHAMH U yIiiaMH B IIPSIMOYTOJIbBHOM TPEYTrOJIbHUKE. 3HAUEHUS! CUHYCA, KOCUHYCa
Y TAaHT'€HCA HEKOTOPBIX YTJIOB.
OcHoBHas 1enb — c(HOPMHUPOBATH ammapar pPEUIeHHUs HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, HEOOXOAWMBIA /ISl BBIYUCICHHUS 3IIEMEHTOB
reOMETPHUECKUX (PUTYp Ha MJIOCKOCTH U B IPOCTPAHCTBE.
JlexapToBbI [IpssMoyronbHas cucreMa KOOpAMHAT Ha INIOCKOCTH. KoopauHaTel cepeiuHbl OTpe3Ka. PaccTosiHue MeXly TOUKaMu. Y paBHEHM IIPSIMOM U
KOOpAMHAThl Ha | okpyxHocTH. Koopaunarel nepeceuenus npsamsix. I'paduk nuneitHon pynkuuu. [lepeceyenne npsMbIx ¢ OKpyx HOCTbI0. CHHYC, KOCHHYC,
IJIOCKOCTH. TaHI'€HC YIJIOB oT 0° 110 180°
OcHoBHas 11e1b — 0000IIUTE U CUCTEMATU3UPOBATh IPEJICTABICHUS YYalIUXCsl O JeKapTOBBIX KOOPAUHATAX; Pa3BUTh YMEHHUE IIPUMEHSThH
anireOpanvecKuil anmnapar npu penieHud reOMeTpUUYECKUX 3a4a4.
JBrxeHue . JIBxenue u ero cpoiictBa. CHMMETpHUs OTHOCUTENIBHO TOUKH U mpsimoid. [loBoport. [lapamnensHblit nepeHoc u ero coiicta. [lonstue o
paBeHcTBe QUryp.
OcHOBHasl 11€Jb — IO3HAKOMUTb YHALIUXCs C IPUMEpaMH Fr€OMETPUUECKUX TPE0OPa30BAHU.
BexTops! . Bekrop. AOconioTHas BelMYMHA U HampaBieHue BekTopa. PaBeHcTBo BekTopoB. Koopaunatel Bekropa. ClokeHHE BEKTOPOB U €ro
cBOicTBa. YMHOXeHue BekTopa Ha yucio [KommmHeaphslie BekTopbl] CKalsipHOE€ NPOU3BEIEHUE BEKTOPOB. YTOJ MEXIY BEKTOpaMH.
[[Ipoekuus Ha ock.Pa3noxenne BEKTOpa 110 KOOPAUHATHBIM OCSIM. |
OcHOBHasl 11eJb — IO3HAKOMUTb YHalUXCs ¢ IpUMEpaMH reOMETPUUECKUX IpeoOpa3oBaHuM.
Marematuka 9 knacc
Coneprxanue o0yueHus (anredpa)
TemaTnyeckoe TpeboBaHus K 3HAHUSAM
COJIepKaHue
KBanparnunas ®ynxuus. Cpoiictsa (GyHkumii. KBanpaTHblii TpexuieH. PasnoxkeHue KBagpaTHOTO TpeXuJieHa Ha MHOKHUTeNH. ODYHKIHUA y = ax’
byHKIIHS. + bx + ¢, ee cBoiicTBa u rpaduk. CreneHHasi GyHKIIHS.

3HaTh:

MIpUEM HaXOXJIEHHUS TPUOJIMKEHHBIX KOPHEH;

MOHSATHE KBAAPATHOTO TPEXUIICHA;

hopmyy pa3noKeHus1 KBaJAPaTHOTO TpeXujieHa Ha MHOKUTEIIH;

noHATHE PYHKIUU U APyTUe PYHKIIHMOHATHHBIE TEPMUHOIIOTUH;

MOHATHSI O BO3PACTAaHUU M YOBIBAHUU (YHKIIHH, TPOMEKYTKAX 3HAKOMIOCTOSHCTBA;
OCHOBHBIE (DYHKIIUU Kypca anredpbl 7 — 8 KI1acCOB U MX CBOMCTBA,

TIOHSATHSI YeTHOW M HEUeTHOW (PyHKIIUU.
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CBOICTBA U 0coGeHHOCTH TpaduKoB GyHKIHI y=ax’, y=ax*+ n, y=a(x-m)?, y=ax’+bx+c;

CBOWCTBA CTEMEHHOM (DPYHKITMH MTPH YETHOM M HEYETHOM HATYPaJIbHOM IOKa3aTele;

rpaduk QyHKIHH Y=ax*+bX+C MOXKHO MOMyInTh W3 rpaduka GyHKIHH Y=ax’ ¢ OMOIIBIO IBYX TAPAJLICTbHBIX IEPEHOCOB.

YMmers:

BBIJICJIATH KBAJpaT IBYWICHA M3 KBAJAPATHOTO TPEXUJICHA;

pacKiIabpIBaTh TPEXWICH HA MHOKUTEIIH;

MPAaBUIIBHO YHOTPEOIATh (YyHKIMOHATIBHYIO TEPMUHOJIOTHIO, IOHUMATD €€ B TEKCTE, B PeUH yuuTels, B pOpMyInpoBKe 3aad;
HAXOJWTh 3HaUCHUs (PYHKIHIA, 3aaHHBIX OpMYII0ii, Tabauiel, rpagkoM u pemars; pemarb 00paTHyIO 3a1a4y;

HAXOJUTh 10 TpauKy MPOMEKYTKH BO3pACTaHUS M YObIBaHUS (D)YHKIIMU, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HAMOOJIbIIIEe U HAUMEHbIIIee
3HAYCHUS

CTPOUTH IpadUK KBAAPATUIHOW HYHKIIH;

BBITOJIHATH TMPOCTEHINE Mpeodpa3zoBaHus TpaKoB;

YKa3bIBaTh KOOPAWHATHI BEPIINHBI TApadOIIbl, €€ OCh CHMMETPHH, HallPaBJICHUE BETBEH MapadoIib;

HAXOJUTh 110 TpadukaM KBapaTUIHONW (HYHKIIMH IPOMEKYTKH BO3PACTAHUS U YOBIBAaHHS (DYHKITH, IPOMEKYTKH, B KOTOPHIX (QYHKITUS
COXpaHSET 3HaK.

YpaBHeHUs U
HEpaBEHCTBA C
OJHOU
IIEPEMEHHOM.

Lensie ypaBHeHus. J{poOHble paruoHaibHble ypaBHEeHUs. HepaBeHCTBa BTOPOI CTENEHH C OJIHOU NMepeMeHHO. MeToa UHTEpBaIoB.
3HaTh:

MOHATUSA YPABHEHUN M HEPABEHCTB C OJJHON NEPEMEHHOM

YMeTs:

- pelaTh YpaBHEHUs W HEPABEHCTBA C OJIHOW NMEPEMEHHOU

YpaBHeHuUs u
HEpaBEHCTBA C

JIBYMS

VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. CucTemMbl ypaBHEHHI BTOpoi cTeneHu. Pemenne 3a1ad ¢ mOMOIIbI0 CUCTEM YpaBHEHUN
BTOpOM creneny. HepaBeHCTBa ¢ 1ByMsI IEPEMEHHBIMU U UX CUCTEMBI.
3HaTh: MOHATHUS YPAaBHEHUM U HEPABEHCTB  C JABYMsI IEPEMEHHBIMU;

NIEPEMEHHBIMH . YMmers:
- peuiath ypaBHEHHsS U HEPABEHCTBA, CHCTEMbl YPaBHEHMH U HEPABEHCTB.
Apudmernueckas | Apudmernyeckas u reomerpudeckas nporpeccur. @opmyiiel I-ro wieHa ¥ CyMMBbI IEPBBIX TUJIEHOB porpeccui. beckoHeuHo yobIBaroIas
" reoMeTpuyuecKasi mporpeccusi.
reoMeTpuueckasi | 3HaTh: MOHATHE MOCIEI0BATEIBHOCTH, N-TO YWIEHA MOCIIEA0BATEIbHOCTH; apupMeTHIecKas Iporpeccus — Mocjae10BaTeIbHOCTh 0COO0T0 BHIA;
porpeccusi. (GbopMyIibl N-TO YJIeHa MMOCIEA0BATEIbHOCTH, apu(PMeTUIECcKOoil mporpeccunt; GopMysbl CyMMBI N IEPBBIX YWIEHOB I apuPMETHUECKOM

HPOTPECCHH.
YMeTh: HCHOJIB30BaTh HNHICKCHBIC O603HaquI/IH; pemiaTh YOpaXXHCHHUA U 3aaa4Mi, B TOM YHCJIC ITPAKTUYCCKOTro COACPIKAHUSA C
HETIOCPEICTBEHHBIM ITPUMEHEHNEM H3y4aeMbIX (POPMYIL.

3HaTh: reOMeTpUYECKas POTrPECcCHsi — MOCIIE0BATEIBHOCTh 0C000T0 B Ia; (POPMYJIBI N-TO YWICHA FEOMETPHUYECKON IIPOTPECCHH;
N WICHOB JUIsl TEOMETPHUECKON MPOTPECCHUH, sl 0ECKOHEYHO YOBIBAIOIIEH reOMEeTPUYECKOM NPOTrPECCHH.

bopMyIbl
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VYMeTh: peliaTh YOpaxXHCHUA U 3a/1a4i, B TOM YUCJIC NPAKTHUYCCKOI'O COACPKaHNA C HCIIOCPCACTBCHHBIM NPUMCHCHHUEM N3YyYaCMBIX (bOpMy.H.

OIeMEHTHI
KOMOWHATOPUKH
U TEOpUHU
BEPOSITHOCTH.

KomOunaropHoe npaBuiio ymHokeHHs. [lepecTaHOBKH, pasMmelneHus, coueTanus. OTHOCHTENIbHAS YacTOTa U BEPOSITHOCTh CIIYYalHOTO
COOBITHSL.

3HaTh:

MOHSATHSI: IEPECTAHOBKH, Pa3MEIICHUS, COUETaHN; OTHOCHUTEIBLHOU YacTOThI, CIy4alfHOTO COOBITHS;

Pa3IMYHBIC ITOXO/IbI K ONPECIICHUIO BEPOSITHOCTH CITy4aliHOT'O COOBITHS,

(hOopMyIIBI IS TOJICUeTa YHCTIa MIEPECTAHOBOK, Pa3MEIeHUH, COYCTaHUH.

VMmeTs:

peniaTh mpocTeiire KOMOMHATOPHEIE 33/1a4u Ha MPUMEHEHHIE U3YYCHHBIX (hopMyIT;

pemaTh 3aJja4i Ha HaX0XKJICHHE BEPOSTHOCTEHN CITydailHbIX COOBITHH.

YMeTh NPUMEHSTh H3YUYCHHYIO TEOPHIO K PEIICHUIO 3a/1a4.

Conepxanue o0ydeHus (reoMeTpus)

Tematnueckoe
coZiEp)KaHue

TpebGoBaHust K 3HAHUSIM

[ToxoOue.

[TpeobpazoBanue nonodus. CoiicTBa mpeodbpazoBanus noaodus. [lonodue dpuryp. I[MpusHak mompodus TpEyroabHUKOB MO JBYM YIIaMm.
[Tpu3Hak m0100Us TPEYTOIHHUKOB 110 ABYM CTOPOHAM U YTy MEXy HUMH. [Ipu3HaK 10100MsT TPEYTrOJIBHUKOB IO TPEM CTOPOHAM.
[Tonobue mpsMOYTONBbHBIX TPEYTOJILHUKOB. YTJIbl, BHUCAHHBIE B OKPYKHOCTb. [IpOnopiiroHabHOCTh OTPE3KOB XOP/ M CEKYIINX
OKPYKHOCTH.

Pemenue
TPEYTrOJbHUKOB

Teopema kocunycoB. Teopema cuHycoB. COOTHOLIEHNE MEXAY YIJIaMH TPEYrojJbHUKA U IPOTHBOJIEkKAIMMH cTopoHamu. Perienue
TPEYTrOIBHUKOB.

3HaTh GOPMYIUPOBKY TEOPEMBI KOCHHYCOB;

YMern AOKa3bIBaThb TCOPEMY KOCHHYCOB; IIO TpeM JaHHBIM CTOpOHaM TPEYroJIbHUKA HAXOJUTb KOCHHYCHI €TI0 YIJIOB, IO JAaHHBIM ABYM
CTOPOHAM TPEYTOJbHUKA U YIITY MEXAY HUIMU HaXOJUTh TPETHIO CTOPOHY.

3HaTh TEOPEMY CHHYCOB U OCHOBHBIE BBITEKAIOLIUE U3 HEE COOTHOIICHNUS;

YMeTb 0Ka3bIBaTh 3Ty TEOPEMY;

[ToHnmatp, 3a4eM OHa HYXHa, KaKyi0 pOJIb HTPAET, Ha pEHICHNE KaKuX 3aJa4d HalleJIeHa.

3HaTh GOPMYIUPOBKY YTBEPHKAECHUS O TOM, YTO B TPEYTOJIbHUKE IPOTUB OOJIBILIETO YIila HaXOAUTCs O0JbIIast CTOPOHA, U (OPMYIHPOBKY
00paTHOIO yTBEPKICHHUS;

YMeTh akTHBHO II0JIb30BaThCsl Ha3BAaHHBIM CBOMCTBOM YIJIOB U CTOPOH TPEYrojbHHKA MpPHU pEIIeHUH 3aJady Ha JI0Ka3aTelbCTBO
TCOMETPHUICCKUX HEPABCHCTB.

YMeTb I KaXKJ10i U3 OCHOBHBIX 3a/1a4 MPOBOAMTH PELICHHE B 00IEM BUJE U JJIS TPEYroJbHUKOB C 3a/laHHBIMU YHCIOBBIMU 3HAYEHUSIMU
CTOPOH | YTJIOB.

MHOroyrojabHuKu

Jlomanas. BLIHYK.HBIC MHOT'OYT'OJIbHUKH. HpaBI/IJ'ILHLIC MHOT'OYT'OJIbHUKH. q)OpMy.l'ILI IJId pailnyCOB BIIMCAHHBIX U OIMUCAHHBIX OKPY)KHOCTCﬁ
IMMPaBUJIbHBIX MHOTI'OYI'OJIBHUKOB. HOCTpOGHI/Ie HCKOTOPLIX MPAaBUJIbHBIX MHOI'OYT'OJIBHUKOB. HOJIO6I/IG IMPaBHUJIbHBIX BBIITYKJIBIX
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MHOI'OyTOJIbHUKOB. [[n1Ha okpyxHOcTH. PannanHas Mepa yria.

3HaTh, YTO JJIMHA JIOMAHON HE MEHBIIE JJIMHBI OTPE3Ka, COCIUHSAIOIIETO €€ KOHIIBI;

3HaTh, 4YTO CyMMa YTJIOB BBHIIYKJIOTO N- yrojpHuKa paBHa 180°(n — 2), a cyMMa BHEIIHUX YIJIOB BBIYKJIOTO N-yrojbHUKa paBHa 360°;
VYMeTh BBIYEPUYUBATH BBITYKJIbI MHOTOYTOJIbHUK, IPOBOJUTD €TI0 IUArOHAJIM, BBIACIATh BHEIIHHUE YIJIbL, JOKAa3bIBATH TEOPEMY O CyMME
YIJI0B BBITYKJIOIO N-YTOJIbHUKA, PEIIATh 33 a4H.

3HATh ONPEJEIICHNE IIPABUILHOTO MHOTOYTOJIbHUKA, MHOTOYTOJIbHUKA BIIMCAHHOI'O B OKPYKHOCTb, MHOTOYTI'OJIbHUKA, OIIUCAHHOTO OKOJIO
OKPYXHOCTHU

3HaTh (OPMYJIbI, CBA3BIBAIOIINE PAANYC OIMCAHHONW OKPYKHOCTH U PAJUYC BIMCAHHONW OKPYKHOCTH CO CTOPOHOM NMPaBHJIBHOIO N-
yrojabHuKa s n=3,4,6;

VYMeTh NPUMEHSATH NaHHBIC 3HAHMSI DU PELICHUH 3a]1a4.

YMeTh CTPOUTH HEKOTOPBIE MTPaBUIIbHBIE MHOT'OYT OJIbHUKH.

3HaTh, YTO NEPUMETPHI PABUIIbHBIX N-YIOJIbHUKOB OTHOCATCS KaK paJMyChl BIMCAHHBIX (MJIM ONHUCAHHBIX) OKPYKHOCTEH;

YMeTh NpUMEHATh JAHHYIO TEOPHUIO K PEILICHUIO HECIIOKHBIX 3a/1a4.

3HaTh, YTO OTHOLIEHUE JJIMHBI OKPYKHOCTH K €€ TMaMeTpy He 3aBUCUT OT BbIOOpA OKPY>KHOCTHU, POPMYITy HaXOXKIECHUS JUTUHBI
OKPYXHOCTH;

YMeTb npuMeHATh (GOpMyIIbl AJIs pelIeHus 3a/1a4 110 TeME.

3HaTh, YTO paJuaHHasi Mepa yrja [IEHTPaJIbHOIO yriia OKPY>KHOCTU B 1° paBHa , a JUIMHA COOTBETCTBYIOIIEH AYI'M paBHA ; UTO B OTJINYHE
OT YIJIOB MEXKIYy NMPSAMBIMU U MEKY BEKTOPAMHU, LIEHTPAJIbHBIN yroa a uamensiercs He ot 0° o 180°, a B npomMexyTke 0 =a = 1807,

3HaTh TEOPETUUECKUI MaTepual Mo U3y4eHHOH TeMe;

YMeTh UCTIO0JIb30BaTh 3HAHUS PU PELICHUM 3a/1a4.

[Tnomanu duryp

[Monstne twromanu. [Inomane npsmoyronpHuka. [Inomanes mapamienorpamma. [Inomans TpeyroibHuKa.

®opmyna ['epona ans miomaau Tpeyronbauka. [Inomanp Tpanenyu. @opmyssl A1 paAlyCcOB BIIMCAHHON M OMUCAHHOW OKPYKHOCTEH
TpeyroubHuKa. [Tnomanu nonoousix duryp. [Tnomans kpyra.

3HaTh CBOMCTBA IIOIIAN MPOCTON (PUTYPHI;

3Hath popMyIy IUIOMIAIU IPSIMOYTOJIbHUKA,

YMeTh UCTIOB30BaTh MPHU PELICHUH 3a/1a4.

3HaTh HOpMYITHI IJIOMIAIY TTapayienorpamma S = ah,

S = absina;

YMmeTh ¢cB0OOTHO, HE KOTAsICh B TAMSITH, IPUMEHSTh UX TIPU PEIICHUU 3a/1a4.

3HaTh HOpMYIIBI TUIONIAIU TPEyroibHuKa S = ah,

S = absina, popmyny I'epona;

YMeTs cBOOOIHO, HE KOTIAsICh B TAMSITH, IPUMEHSTh UX MPU PEIICHUH 3a/1a4.

3HaTh GOPMYITY BRIYHCIICHHUS TUIOMIAANA TPATEe, KOTOpask paBHAETCS POU3BEACHUIO TIOJTYCYMMBI OCHOBAaHHH Ha €€ BBICOTY,
YMeTh NoIb30BaThCS 3TOM (OPMYIIOi NP PEIICHUH 3a]1a4.
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3HaTh GOpPMYITy JUIS BEIYMCIICHUS TUIOMIAAN TPOU3BOIBHOTO YETHIPEXYTOIbHUKA , & TaK )K€ U3yYCHHbIE paHee (GOpMYIIb;

VYMeTh UCIIONb30BaTh 3HAHMS IIPU PELICHUH 3a1a4.

3HaTh ¥ MOMHUTH (POPMYJIBI JUIs PAJIYCOB BIIMCAHHOMN U ONMCAHHOMN OKPYKHOCTEH TaK, YTOOBI BCIKHI pa3 Mpu HE0OOXOAUMOCTH He
IIPUXOJNJIOCH UX IPUIIOMUHATB;

YMeTh NpUMEHATh UX B CPABHUTEIBLHO HECIOXKHBIX CIIydasix, a TaK )Ke pa30uparbcs B TOTOBBIX PEUIEHUSIX, YCTAaHABIMBATD CBS3b MEXKIY
II0JIy4a€MBIMH PE3yJIbTaTaMHU.

3HaTh, YTO IUIONIAIX TOJOOHBIX (PUTYP OTHOCATCS KaK KBaJpaThl UX COOTBETCTBYIOLINX JIMHEHHBIX Pa3MepOB, UTO C YBEIHUCHHEM WIIN
YMEHBIIEHUEM JIMHEUHBIX pa3MepoB B k pa3 e€ miomiaib COOTBETCTBEHHO YBEJIMYMBAETCS UM YMEHbBILIACTCA B pa3;

YMeTh HaXO0AUTh OTHOUICHHUE TUIOIA/IeH MOA0OHBIX (GUTYp 10 U3BECTHBIM JJIMHAM MAPhl COOTBETCTBYIOIINX 3JIEMEHTOB ATUX (PUTYD.
3HaTh OIpeaesieHHe Kpyra, Nepexo OT IUIOIMIAAeH IIOCKUX MHOTOYTOJIbHUKOB K IUIOIIAAN Kpyra, (hOpMyJIbl IUIOMAAN Kpyra, KpyroBOro
CEKTOpa U KPyroBoro CErMeHTa;

YMeTh BBIUUCIIATH MIJIOLAAN Kpyra, KpyroBOro CEKTOpa U KPyroBOIO CETMEHTA.

DJIEMEHTHI
CTEPEOMETPHH.

AkcuoMsl crepeomeTpud. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN B MpOCTpaHCTBE. [lepneHauKynsipHOCTb NPSIMBIX U IJIOCKOCTEHN B
npocTpaHcTBe. MHOTOrpaHHUKH. Tenna BpalieHus.

3HaTh TPU CTEPEOMETPUUECKUE AKCUOMBI;

Brnaners HarmsqHBIMU MPEICTABICHUSIMH O HOBBIX MOHITHSIX;

YMeTh periath HECTIOKHBIE 3a/1a4M Ha J0Ka3aTeNIbCTBO.

3uatb popmynupoBku TeopeM 15.1 u 15.2 u naTh caencTBUN UX HUX;

Bnagers HaryigIHBIMM [IPEICTABICHUSIMU O HOBBIX ITOHATHSX;

YMeTb pemath HeCloKHbIE 3a1auk Tuna 1 -9 yueOHuka.

3HaTh ONPEENICHUS: EPIEHIUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE, MEPIEHAUKYIISIPHOCTH MPSMON U INIOCKOCTH, MEPIEHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEW;

Bnagets HarysIHBIMM NPEICTABICHUSMH O HOBBIX IOHATHUSX;

YMmeTb pemath HecliokHble 3a1aun Tuna 10-16 yyeOHuKa.

3HaTh TaKU€ BUbl MHOTOTPAaHHUKOB KaK MPU3MBbl U TUPAMU/IbL, (POPMYITy BEIYUCIIEHUS 00BEMA MPSIMOYTOJIBLHOTO MapalljiesienuIe a 1 Kyoa,
YMeTh peniaTh HECIOKHBIE 3aJa4H.

3HaTh TaKUe BUJIbI TN BPAIICHUS KaK [WJINHAP, KOHYC, ap U (HOPMYJIbl BEIUUCICHUSI 00bEMOB ITUX TEIT;

YMeTh peniaTh HECTIOKHBIE 3aJa4H.

KaﬂeH)IapHO-TeMaTI/ILIeCKOG IIJIaHUPOBAHUC
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Ne ypoka [Tema ypoxka Bun yuebHol nesarenpHOCTH [Hara
1. [ToBTrOopenue. Anrebpanyeckue [ToBTOpEeHne MaTepuaa, U3y4eHHOTo B 7 Kilacce 2.09
BBIPA)KEHUS.
2 [ToBTropenue. @opmyiiel cokpamiennoro |I[loBropenue maTepuala, U3y4eHHOTO B 7 Kilacce 3.09
YMHOXKEHUS
ParmonanbsHbie BeipakeHus ( 24 yaca)
3 PanyoHanbHble BEIpa)KeHUsI. dopMynupoBKa MOHATHS «PALMOHAIBHOE BBIPAXKEHUEY, YMETh pa3inyarh Lelble U 7.09
JIpOOHBIE BEIPAKEHUS, HAXOAUTH 3HAUYEHUE POOH.
4 PanmonanbsHelie apoOu. YMeTh HaX0UTh NP KAKUX 3HAUCHUSX IEPEMEHHOM UMEET CMBICI PALlMOHATIBHOE 9.09
BBIpa)KEHUE, JOMYCTUMBIC 3HAUCHHSI IEPEMEHHON B BBIPAYKEHUH, 00JIACTh ONIPEICICHUS
byHKIIUN
5} OcHOBHOE CBOMCTBO JIpo0OHU. dopMyIMpoOBaTH OCHOBHOE CBOMCTBO PAIMOHAIBHON JIPOOH U IPUMEHSTH €ro IS 10.09
npeoOpa3zoBaHust 1podeit
6 Cokpaienue apooei. 3HaTh aJrOPUTM COKpAILEHUS APOOH, YMETh MPUMEHSTH €r0 IPU BHIIOJTHEHUH 3a/1aHuUs 14.09
7 Cokpaienue apo0ei, yrpoiieHue YMeTb NpUBOIUTH APOOH K ONPEIETICHHOMY 3HAMEHATENI0, CHOPMYITUPOBATH AITOPUTM 16.09
BBIp)KEHUII. ATOT'O JIEHCTBHSI, yMETh IPUMEHSTB €ro0.
8 Crnosxenue n1po0elt ¢ OJMHAKOBBIMU BEImonHATE crioskeHue Apo0eit ¢ 0TMHAKOBBIMH 3HaAMEHATEISIMH, yMeTh popmynupoBats  |17.09
3HaMEHATEeISIMU. QITOPUTM JACUCTBUI U NPUMEHSTH €ro
9 Beruntanue apo6eit ¢ 0IMHaKOBBIMH BeinonHATe crnoxkeHue ApoOeil ¢ 0IMHAKOBBIMHM 3HaMEHATENSIMU, ONIPENIEIUTh alIlTOPUTM 21.09
3HAMEHATEIISIMU. JICUCTBHM, YMETb IPUMEHSTH €r0
10 Crnoxenue 1pobeii ¢ pa3HbIMU BeinonuaATe crnoxkeHue apo0eit ¢ pa3HbIMHU 3HAMEHATEISIMU, ONIPENIEIUTh alITOPUTM 23.09
3HAMEHATEIISIMU. JICUCTBHM, YMETb IPUMEHSTH €r0
11 BeruuTanue apo6eil ¢ pa3HbIMH BeinonuaATe crnoxxeHue apo0eit ¢ pa3HbIMHU 3HAMEHATEISIMH, OTIPENIEIUTh alITOPUTM 24.09
3HAMEHATEIISIMU. JICUCTBHM, YMETb IPUMEHSATH €r0
12 CrnoxeHue 1 BbIYUTaHUE APOOEH. BBINONHATE clio’keHHe U BBIYMTaHUE JpoOeit ¢ pa3HBIMU 3HAMEHATeNsIMH, Xopolo 3Hate  |28.09
QITOPUTM JCWCTBUH, BBIOIHATH pa3INdHbIe MPEoOpa30BaHMsI PAIIMOHATBHBIX BRIPAKCHUH
13 CroxeHue ¥ BbIUMTaHKE Apo0eit mpu BeInonHaATe paznuuHble TpeoOpa3oBaHus pallMOHATBHBIX BHIPAXKEHUH, T0OKa3bIBaTh 30.09
peoOpa30BaHNH BbIpAXKEHHM TOKJIECTBA, MPUMEHSS UPOKUI HA0Op CIOCOOOB U MPUEMOB
14 KonTponbnas padorta Nel mo teme Pa3BuTre HaBBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS 1.10

"CokpailleHHe, CJI0’K€HUE U BHIYUTaHUE

22




npobeit”

15 AHanu3 K.p. YMHO)eHue 1po0eit. BhInonHATE yMHOXEHHE APOOEH, ONPEeIeUTh AITOPUTM JIEHCTBHS, yMETh IPUMEHATH ero  |5.10
16 Bo3Benenue npodu B CTENICHB. BrInoTHATE BO3BEICHHE IPOOH B CTEIICHD, ONIPEICIUTh aITOPUTM JICUCTBHUS, YMETh 7.10
IPUMEHSTH €ro.
17 YMHOXeHUE ApoOeH pu yIpoIeHU! BrInonHATE yMHOXKEHUE pOoOeH, pa3IMdHbIe TPeoOpa3oBaHus palliOHAIBHBIX BhIpakeHuit (8.10
BBIPKCHUI
18 AJIMUHUCTpATUBHAS BXOIHAS Pa3BuTHe HaBBIKOB CaMOAaHAIN3a U CAMOKOHTPOJIS 12.10
KOHTpOJIbHast paboTa
19 Jlenenne npoOei. BrImonHATE Aenenne apo0ei, onpeaenuTh AITOPUTM JEHCTBHSI, YMETh IPUMEHSTH €T0. 14.10
20 Jlenenne npoOeii mpu nmpeodpa3zoBaHuu | BeIMOIHATE AeineHue npolei, pa3IuvHbIie TpeoOpa30BaHusl pallMOHATBHBIX BHIPAKCHUM. 15.10
BBIPKCHUI
21 [IpeobOpazoBanue paroHaIbHBIX BhInonHATE clio)keHre, BRBIYUTaHHe, YMHOKEHHE U JeJIEHUE PallMOHAIBHBIX APOOei, 19.10
BBIPA)KEHU. MHOTOIIArOBbIe NIPeoOpa30BaHus pallMOHAIBHBIX BRIPAKCHUN, IPUMEHSS IIUPOKUNA HAaOOp
Croco00B U MPUEMOB
22 [TpeoOpa3oBanue BHIPAKECHHIA. BbINONHATE Cll0KEHNE, BBIUNTAHUE, YMHOXKEHHUE U JICJIEHUE PallMOHAJIbHBIX APO0OEH, 21.10
MHOTOIIIArOBbIE MPEOOPA30BAHUS PAIMOHATBLHBIX BRIPAXKECHUN, TIPUMEHSAS ITUPOKUN HAbOP
c1oco00B U NPUEMOB
23 [IpeobOpaszoBanue panoOHaTIBHBIX BhIONMHATE cllo)KeHHe, BRBIYUTAHUE, YMHOKEHHUE U JISIEHNE PallMOHAIBHBIX APOOei, 22.10
BBIPQKEHUH pa3IMYHBIMH CITOCOOaMHU. MHOTOIIArOBBIe TIPeoOpa30BaHus PAIMOHAIBHBIX BRIPAKCHHNA, IPUMEHSISI ITUPOKHA HAObOp
CHoco0OB U PUEMOB
24 OyHKIA Y = K ee rpauk. dopmynupoBaHue onpeieneHus GyHKINN 00paTHOM MPONOPLUUOHANBHOCTH Y=K/X, e [26.10
X K He paBHO 0, U yMETh CTPOUTH €€ TpauK, 3alIOMHUTH OIPE/IETICHUE TUIEepOOIIbI,
MOHUMATh U UCTIOJH30BaTh PYHKIIMOHATBHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIHYECKHE
0003HaYeHMs ),
25 OyHKIA Y = E U ee rpaduK U cBoiicTBa. 3HaTh cBOMCTBA (QYHKIMHA y=K/X, TJ€ K He paBHO 0, U yMETb CTPOUTH €€ rpaduk, 28.10
26 KontponsHast pabota Ne2 o reme Pa3BuTHe HaBBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS 29.10
«[IpousBenenne n yacTHoe Ipooeiiy
KBanparnsle kopHu (19 yacos)
27 Amnanus K.p. PanmonanbHele ynca. [TpuBOIUTE MpUMEPHI PALIMOHAIBLHBIX YHCET, CPABHUBATH U YIOPSAIOYUBAThH paliioHanbHbIe [9.11
qrcia
28 WppanmoHansHbIe YnCIa. [TpuBOANUTE IPUMEPHI PAIMOHATHHBIX U HPPAITHOHAIBHBIX YHCEll, CPABHUBATH YHCIIA 11.11
29 KBangpaTtHbie KOpHH. BrnaneTts moHsATHEM KBaApaTHOTO, HAXOAWTH 3HAYEHUS apU(PMETHIESCKUX KBaJIPATHBIX 12.11
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KOpHEH

30 Apudmernueckuil KBaapaTHbII KopeHb. |HaxoauTs 3HaueHus: apuMeTHIeCKNX KBaJPATHBIX KOPHEH, OIb3YsCh TaOIUIei 16.11
KBaJPaTHBIX KOPHEH, OIPEAEIIATh CMBICI BBIPAXKEHHUS, CTOSILETO 110 KOPHEM KBaIpaTHBIM,
HAXOJIUTh 3HAUCHHE TEPEMEHHOMN
31 Vpasuenue x° = a. ChopmynupoBaTh alropuT™ pelieHus ypaBHEHHS, yMETh TIpadudecku onpenenars uncino |18.11
KOpHEH ypaBHEHMs, peliaTh ypaBHEHUs JAHHOIO TUIA
32 Pelenue ypaBHeHUiA X% = a. Pemarh ypaBHEHUS, OTIPEACIIATH CMBICT BBIPAXKCHUI, HAXOAUTH MPUOIIKeHHOe 3HaueHne [19.11
KBaJJPaTHOI'O KOPHS
33 Oyukms Y = VX uee rpaduk. Crtpourts rpaduk QyHKImH Y = Jx , bopmynupoBaTh cBoiicTBa (DYHKIIMU, TOHUMATH U 23.11
UCTIOJIB30BaTh (PYHKIMOHAIBHEIEC TOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJIHYECKHUE
0003HaYCHHMS),
34 Oyuknmst Y = JX ee rpaduk u cBoiictBa. |CTpouTh rpaduK GyHKIUHN Y = Jx , 3HaTh CBOMCTBA (YHKITUH, 25.11
UCCJIEI0BaTh CBOMCTBA ()YHKIIMU HA OCHOBE M3YY€HUs MOBEACHUS UX Ipa(UKOB;
35 KBanpaTtHblii KOpeHb U3 Tpou3BeAeHus U |[loka3pIBaTh TEOPEMBI O KOPHE U3 MIPOU3BEICHUS U IPOOH, IPUMEHSTH UX B 26.11
apoOu. npeoOpa3oBaHUU BBIPAXKEHUN
36 KBaaparnplii KOpeHb U3 npou3BeneHus U |[[puMeHsITh TEOpEMBI 0 KOPHE U3 IPOU3BECHUS U ApoOH B peoOpa3zoBanuu Beipakennii  |30.11
IpoOu Ipu peodpa3oBaHUH BBIPAKEHUH
37 KBapaTHbIit KOpEHb U3 CTETICHU. Jloka3bIBaTh TEOPEMBI O KBaJpaTHOM KOpPHE U3 CTENEHH, IPUMEHATh X B IpeodpazoBaHuu |2.12
BBIPKCHUI
38 KonTponbnas padorta Ne3 no teme Pa3BuTHe HaBBIKOB caMOaHaIM3a U CAaMOKOHTPOJIS 3.12
«Apudmernueckuil KBaJpaTHbII KOPEHb
1 €r0 CBOMCTBA»
39 Amnanu3 k.p. BeiHeceHre MHOXUTENS W3- |BBIHOCUTH MHOKUTENb 3a 3HAK KOPHSI U BHOCUTh MHOKUTENb 110/ 3HAK KOPHS 7.12
T0JT 3HaKa KOPHSI.

40 BHeceHne MHOXKHTEINS O] 3HAK KOPHS. | BBIHOCUTH MHOKUTENb 3a 3HAK KOPHSI U BHOCUTh MHOKUTENb 1101 3HAK KOPHS 9.12
41 ITpeoOpa3oBaHue BBIPAKEHHI, ChopmynupoBaTh alnropuT™ npeoOpa3oBaHus BRIPAKEHUN, COAECPIKAIIMX KBAApaTHbIE 10.12
coZiep KaliX KBaJApaTHbIE KOPHH. KOpPHH, HCTIOJIB3Ys TEOPEMBI O KOPHE W3 MTPOU3BEICHUS U IPOOH, YMETh IPHUMEHSTH €TO.

42 AJIMUHHCTpATHUBHAS TEKyIas 14.12
KOHTpOJIbHas paboTa
43 IIpeoOpa3oBaHue BBIPAKEHUIA, CdopmynupoBaTh anropuT™M 0CBOOOXKIECHHUS OT UPPALIMOHAIBHOCTH B 3HAMEHATENAX 16.12
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coJiepKallnX KBaJApaTHbIE KOPHHU.

IpoOu, yMETh MIPUMEHSTH €TO.

44 ITpeoOpa3oBaHue BHIPAKECHHIA. YMeTh 0cBOOOXKAATHCS OT UPPALMOHAIILHOCTH B 3HAMEHATEIIE 17.12
45 KonrtponsHas pabora Ne4 o reme Pa3BuTHE HaBBIKOB cCaMOaHaIM3a U CAaMOKOHTPOJIS 21.12
«IIpumeHeHne cBOMCTB
apu(METHYECKOTO KBaJPAaTHOT'O KOPHS
KBanparusie ypaBHenus (21 yac)
46 Amnanmus k.p. OnpezaeneHue KBapaTHOro |3HATh ONpeJIesIeHUE KBaIpaTHOTO ypaBHEHHUS, PEIIaTh KBaJpaTHbIE YPABHEHUS 23.12
ypaBHEHHUSL.
47 HenonHble kBapaTHbIe ypaBHEHUS. CdopmynupoBaTh onpeaesaeHrue U aIrOPUTM PELLICHHs HENOJIHbIX KBapaTHBIX ypaBHeHUs, |24.12
pemaTh HENOJIHBIE KBAIPaTHBIC YPaBHEHUS
48 Pemrenue kBasipaTHBIX ypaBHEHUH Pemrate kBaspaTHBIC ypaBHEHHS, TOHUMATh YPAaBHEHHS KaK BayKHeWTyto MmaremMaTrueckyo |11.01
BBIJICJIEHUEM KBaJ[paTa JIBy4eHa. MO/JIJIb J1 OUCAHUS U U3YUYEHUS pa3HOOOPA3HBIX pealbHBIX CUTYAIM, pelaTh 3a1auu C
NPUMEHEHHEM KBaJ[PaTHBIX ypaBHEHUH
49 Pemienue kBajipaTHBIX ypaBHEHUH 110 ChopmynupoBaTh alropuT™ pelIeHHUs KBaJIpaTHOIO ypaBHEHHUs, Hccie1oBaTh kBajgpaTHoe |13.01
dopmymne D. ypaBHEHHE MO AUCKPUMHHAHTY M KOG HUIIEHTaM, 3aIOMHUATH (OPMYITY KOPHEH
KBaJJPaTHOI'O YPaBHEHUS
50 Pemenne kBagpaTHBIX YpaBHEHHI 110 CdopmynupoBaTh alropuT™M pemieHus HEMOIHOTO KBaIPAaTHOTO YPaBHEHHSI, 3alIOMHUTh 14.01
dbopmyne Dj. dbopMyny KOpHEH KBaJpaTHOTO YpaBHEHHS
o1 Pemrenue 3amau ¢ moMomIpio KBaJpaTHEIX |PemraTte TeKCTOBBIE 331a4H, UCTIONB3Ys B Ka4eCTBE airedpandeckoit Mojenu kBagpatasie  |18.01
ypaBHEHMH. yYpaBHEHHUS
52 Pemenue 3amau. Pemmath TekcTOBbIE 3a/1a4M, UCIIONIB3Ys B KauecTBe anreOpanueckoit moaenu kBaapataeie  (20.01
ypaBHEHHS
53 Teopema Buera. ChopmynupoBaTh alNropuT™ pelieHns KBaJpaTHBIX YPAaBHEHUN C IOMOIIBIO TEOPEMBbI 21.01
Buera
54 Teopema Buera npu pemennn HaxonuThk mog0opoM KOpHU KBaIpaTHOTO YpaBHEHUs, UCIONb3Ys TeopeMy Buera 25.01
YpaBHEHU.
55 Perienue kBaipaTHBIX YpaBHEHUI. Pemiate kBasipaTHbIe ypaBHEHHS, peIIaTh TEKCTOBBIE 3a/1a41, UCIIOJIb3YS B KaUeCTBE 27.01
anreOpanyecKor MOJICITH KBaIpaTHBIC YPaBHEHHS
56 KonrtponsHast pabota Ne5 o reme Pa3BuTHE HaBBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS 28.01
«Penenne KBaipaTHbIX YPaBHEHUI)
S7 Amnanus K.p. IpoOHbIe pariuoHaIbHbIE CdopmynnpoBaTh alrOPUTM pEIIEHUs IPOOHBIX PAIlMOHATIBHBIX YPaBHEHU, CBOAS 1.02

ypaBHEHHUSL.

PCIICHUC TAKUX ypaBHCHI/Iﬁ K PCIICHUIO JIMHEWHBIX U KBaJAPATHBIX ypaBHeHI/Iﬁ C
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MOCJIEAYIOLUM UCKIFOUEHNEM IIOCTOPOHHUX KOpHEN

58 Pemenue 1poOHBIX pariMoOHAIBHBIX Pemates npoOHBIE paniMOHaTbHBIC YPABHEHUS, CBO/IS PELICHUE TAKMX YPAaBHEHUH K 3.02
YPaBHEHMH. PELICHUIO TMHEWHBIX U KBAaJJPAaTHBIX YPABHEHUH C IOCIEAYIOIIUM UCKITIOUEHHEM
ITIOCTOPOHHUX KOPHEU
59 Pemenue npoOHBIX ypaBHEHHUH. Pemates 1poOHBIE panioOHabHBIE YPAaBHEHUS, CBO/IS PELICHUE TAKMX YPAaBHEHUH K 4.02
PELICHUIO TMHEWHBIX U KBaJPAaTHBIX YPABHEHUH C MOCIEAYIOIIUM UCKITIOUEHHEM
ITIOCTOPOHHUX KOPHEU
60 Pemenue ypaBHeHUH. Pemate qpoGHBIC pallioOHAIBHBIC YPABHEHUS, CBOS PEIICHUE TAKUX YPaBHEHUN K 8.02
PELICHHUIO TMHEWHBIX U KBAJPATHBIX YPABHEHHH C MOCIEAYIOMINM UCKITIOUCHHEM
IIOCTOPOHHUX KOpHEH
61 Pemenue 3a1a4 ¢ momMouipio ANropuTM pelieHusl TEKCTOBBIX 3a/1a4 Ha JBUKEHME. Pemarh TeKCTOBbIE 3a/1a4H, 10.02
palMoOHAIbHBIX YPAaBHEHHH. UCIOJIb3Ysl B KAUECTBE ajredpandeckoil Mosienu ApoOHbIe ypaBHEHUs
62 Pemrenue 3a1a4 ¢ mOMOIIBIO ypaBHEHUH. |AJNTOPUTM PEIICHHUs TEKCTOBBIX 33/1a4 Ha paboTy. PemaTs TekcToBbIe 3a1auu, uenoib3ys B |11.02
Ka4yecTBe aJire0pandeckoi MOAean IpoOHbIe ypaBHEHUS
63 Pemenue 3anau. AJropuTM peleHHs TeKCTOBBIX 33/1a4 Ha CIUIaBbl U pacTBOpbI. Pemate TekcroBble 3a1aun, |15.02
HCTIOJB3Ys B KAUeCTBE alreOpandeckoi Moienu ApoOHbIe ypaBHEHUS
64 I'padmyeckuii ciocob pemeHus 3Hath rpaduueckuii cnocod pemeHus ypaBHEeHUH. 17.02
YpPaBHEHU.
65 Pemenue 1poOHBIX parmoHaIbHBIX Pemars 1poOHbBIE paliMOHAIbHBIE YPAaBHEHUS, CBOIS PEIICHUE TaKUX YPaBHEHUHN K 18.02
YpaBHEHHIA. PELICHUIO TMHEWHBIX M KBAJPATHBIX YPABHEHHH C ITOCIEAYIOMINM UCKITIOUECHHEM
IOCTOPOHHUX KOpHEH
66 KonTponbnas padorta Neb o teme Pa3BuTHE HaBBIKOB cCaMOaHaIM3a U CAMOKOHTPOJIS 22.02
«PenieHne panioHaJIbHBIX YpaBHEHUI»
Hepasenctna (20 yacoB)
67 Amnanu3 K.p. YuciioBble HEpaBeHCTBA. dopMynupoBaTh ONpeeIeHNE YUCIOBBIX HEPABEHCTB, YMETh HHTEPIPETUPOBAThH 24.02
HEPaBEHCTBO C MMOMOIIIBIO KOOPAMHATHOM MPSMOHN, TOHUMATh ¥ IPUMEHSATh TEPMHHOJIOTHIO
U CUMBOJIUKY, CBS3aHHBIE C OTHOIIEHUEM HEPABEHCTBA,
68 Pemennie ynCIIOBBIX HEPABEHCTB YMeTh 10Ka3bIBaTh HEPABEHCTBA 25.02
69 CBoiicTBa YHCIIOBBIX HEPABEHCTB. ®opmMynupoBaTh U JOKA3bIBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB, PEIICHIE HEPABEHCTB 1.03
70 Penrenne 9nciioBBIX HEPABEHCTB. Penrenne HepaBeHCTB, UCIIOIB30BATH ANIIApaT HEPABEHCTB ISl OLIEHKH TOTPEITHOCTH H 3.03
TOYHOCTH NMPHOTMKEHUS
71 CroXeHre YUCIIOBBIX HEPABEHCTB. ®opMynupoBaTh AITOPUTM CIOKEHUSI YUCIOBBIX HEPABEHCTB, YMETh IPUMEHSTH €TO. 4.03
72 YMHOKEHHE YUCIIOBBIX HEPABEHCTB. ®opMynupoBaTh AITOPUTM YMHOXKEHHUS YUCIIOBBIX HEPABEHCTB, YMETh IIPUMEHSTH €Tr0. 10.03

26




73 [TorpenrHocTh U TOYHOCTH pUOIMKEeHUH |VIcHoap30BaTh anmapar HepaBEHCTB ISl OLIEHKHU MOTPEIIHOCTH U ToUyHOCTH npuOmmkenns |11.03
74 YucnoBble IPOMEKYTKH. Haxonuth nepeceuenne 1 00beIMHEHIE MHOXKECTB B YaCTHOCTH YMCIIOBBIX 15.03
IIPOMEKYTKOB [IOHUMATh U PUMEHSATh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C
OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;
75 Pemenue ynucioBbIX IPOMEKYTKOB. ChopmynupoBaTh onpeaesaeHns YUCIOBbIX IPOMEKYTKOB, 3HATh UX 0003HAYECHUE U 17.03
Ha3BaHUE, YMETh U300paXkaTh YUCIOBOW MPOMEKYTOK Ha KOOPAUHATHOHN NPSIMOMN
76 Konrponsnas pabora Ne7mo Teme « Pa3BuTHe HaBBIKOB caMOaHAIIN3a U CAMOKOHTPOJIS 18.03
CBOIiCTBa YHUCIIOBBIX HEPABEHCTBY
7 AHanu3 K.p. Pemenue HepaBeHCTB ¢ ChopmynupoBaTh alropuT™M pelieHus HEPAaBEHCTB € OJJHOM MEPEeMEHHOM, YMETh 31.03
OJIHOM MEPEMEHHOM. MIPUMEHSTH €ro. Pemarh JTMHeiHbIE HEPaBEHCTBA
78 Pemenne HepaBEeHCTB HCIIOIB3YS Pemate 1uHENHbIE HEPABEHCTBA, UCIOJIb3Ysl CBOMCTBA YNCIOBBIX HEPABEHCTB 1.04
CBOMCTBA.
79 Pemienue HepaBeHCTB Ha KOOpAMHATHOM |Pemiark nuHeliHbIe HEPABEHCTBA, UCIOIb3Ys CBOMCTBA YUCIIOBBIX HEPABEHCTB, U300paxars |5.04
IIPSIMOM. pelieHre Ha KOOPAMHATHOW NPSMON
80 Pemienue HepaBeHCTB. Pemiate uHelHbIe HEPaBEHCTBA, UCIIONIb3Ysl CBOMCTBA YUCIOBBIX HEPABEHCTB, H300paxats |7.04
pelieHre Ha KOOPAUHATHOM NPSMON
81 Pemenue cuctem HepaBeHCTB ¢ oHOH  |CPOpMysIMpOBaTh aJIrOPUTM pEILIEHHs CUCTEM JIMHEHHBIX HepaBeHCTB. Pemare cucremsr  |8.04
[IEPEMEHHOM. JMHEWHBIX HEPABEHCTB, B TOM YHCJIE TAKUX, KOTOPHIE 3aIIMCAaHbl B BU/IE ABOMHBIX
HEPaBEHCTB
82 Pemrenue cuctem HEpaBEHCTB. Pemrates cucTemMbl IMHEHHBIX HEPABEHCTB, B TOM YHCIIE TAKUX, KOTOpHIE 3amucansl B Buge  |12.04
JIBOMHBIX HEPABEHCTB, M300pakaTh PEIICHUE C TOMOIIBIO KOOPAUHATHOMN NPsIMOM
83 AMUHUCTpAaTUBHAS UTOrOBas Pa3BuTHEe HaBBIKOB CaMOaHaIN3a U CAMOKOHTPOJIS 14.04
KOHTpOJIbHasI paboTa
84 Pemienue cuctem ¢ HOMOIIBIO Pemiate cuctembl IMHEHHBIX HEPABEHCTB, B TOM YHUCIIE TAKUX, KOTOpBIE 3anucansbl B Buae  |15.04
KOOPJIMHATHON IPSIMOIA. JIBOIHBIX HEPABEHCTB, N300paXKaTh pEIIEHHE C TOMOIIbIO0 KOOPAMHATHOM NpsIMOii
85 Pemenue cuctem HepaBeHCTB ¢ ofHOH  |Pemark cucremsbl IMHEHHBIX HEPABEHCTB, B TOM UUCIIE TAKUX, KOTOpBIE 3anucanbl B Buae |19.04
IIEPEMEHHOM. JIBOMHBIX HEPABEHCTB
86 KonTponbnas padorta Ne§ mo teme Pa3BuTHe HaBBIKOB caMOaHaIM3a U CAaMOKOHTPOJIS 21.04

«Pelenne HepaBEHCTB C OQHON
IIEPEMEHHON»

Cremnens ¢ 1enbM nokasaresnem (7
JacoB)
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87 AHanu3 k.p. OnpeneneHue CTENeH! ¢ 3HaTh ONPEJEIICHNE CTENEHNU C LIEJIbIM [10Ka3aTeIeM, HaXOIUTh 3HAUEHNE BbIPAKECHUM 22.04
1LI€JIBIM OTPHUIIATEIbHBIM [TOKA3aTEIEM.

88 CreneHs C LeJIbIM OTPULIATENIBHBIM 3HaTh ONPEJEIICHNE CTENEHHU C 1IEJIBIM [10Ka3aTeleM, HAXOIUTh 3HAYEHHUE BBIPAXKEHU, 26.04
[IOKa3aTeJIeM. IPEICTaBICHNUE BBIPAKEHUS B BUJIE IpOOH

89 CBolicTBa CTENEHHU C LIEJIBIM 3HaTh CBOMCTBA CTEIIEHU C LIEJIBIM [10Ka3aTEIEM 28.04
IIOKa3aTeJIeM.

90 [IpumeneHne cBOMCTB CTENEHH ¢ 1eNbIM |[IpuMeHsITh CBOMCTBA CTENEHU C LIEJIbIM [10KA3aTEJIEM IIPU BBIIIOJIHEHUN BBIUMCICHUN U 29.04
[IOKa3aTeJIeM. peoOpa3oBaHUU BbIPAKEHUN

91 CrannapTHbIN BUJ YHCTa. Mcnonb30BaTh 3aKCh YUCEN B CTAHJAPTHOM BUJIE AJIS BBIPDAKEHUSI U COIIOCTABICHUS 3.05

pa3MepoB 0OBEKTOB, JITUTEILHOCTH MPOLIECCOB B OKPYKAFOIIEM MHPE.

92 Brimonnenue neiictBuii Hag uncinamMu B |Vcnoiap30BaTh 3aMCh YKHCEN B CTAHJAPTHOM BUJE IS BBIPKEHUS U COTTOCTABIICHUS 5.05
CTaHJapTHOM BHJIE. pa3smMepoB 0OBEKTOB, AITUTEILHOCTH MTPOLECCOB B OKPYKAIOLIEM MUPE.

93 Kontponsnas padora Ne 9 o Teme Pa3BuTHe HaBBIKOB caMOaHAIIN3a U CAMOKOHTPOJIS 6.05
«CteneHb U ee CBOMCTBay
DneMeHTHI CTaTUCTUKHU (4 4acoB)

94 Ananu3 k.p. COop u rpynnupoBKa [TpuBoauTh MprMepbI BbIOOpKU. V3BIeKaTh HHPOPMAIIHIO U3 TAOJIUIl YACTOT U 10.05
CTaTUCTHYECKUX JAHHBIX OpraHM30BBIBATh MH(OPMAIMIO B BUJIE TAOJIUI] YACTOT, CTPOUTh HHTEPBAJILHBIN PsIJ

95 COop u rpynnupoBKa JaHHBIX W3Bnekars nHMOpMaLIKIO U3 TaOINIl YACTOT U OPraHNU30BBIBaTh HH(OPMALIKIO B BUJIE 12.05

TaOJIUI] YaCTOT, CTPOUTh MHTEPBAJIbHBIN psijl

96 HarnsigHoe npencrasieHue Vcnonb30BaTh HArJISAHOE MPEACTaBIEHUE CTATUCTUYECKOM HH(pOpMaIK B BUIE 13.05
CTaTUCTHYECKON MH(POpPMAITUT CTOJNOYATHIX M KPYTOBBIX AHArPaMM, MOJUTOHOB, TUCTOTPaMM

97 Harnsannoe npencraBienue Ypok 3akpenyieHus u3ydeHHoro. Mcrnosib30BaTh HArJIAIHOE MPEICTABICHUE 17.05
CTaTUCTHYECKON MH(OPMAIIUH B BUJIE CTaTUCTHUYECKOW MH(POPMALIMHU B BHJIE CTOJIOUATHIX U KPYTOBBIX IMarpamMm, OJIUTOHOB,
JFarpaMm. THECTOTPaMM

98 [TorTOpenue Temol «IIpeobpazoBanme 19.05
palMOHAIBHBIX BBIPAKESHUI. IToBTOpeHNe MaTepuaa, U3y4eHHOro B 8 Kilacce

99 [ToBTOpenue Temsl «IIpeobpazoBanme [ToBTOpEeHME MaTepHala, H3ydeHHOro B 8 Kiacce 20.05

BBID a)KCHI/II\/'I, COJZCPIKAINX KBAAPATHBIC
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KOPHUY.

100 [ToBropenue Tembl «HepaBeHncTa» [ToBTOpEeHue marepuana, M3y4eHHOTO B 8 Kilacce 24.05

101 [ToBTOpenue Temnl «Permenne [ToBTOpEeHME MaTepraa, H3y4eHHOTO B 8 Kilacce 26.05
KBaJPATHBIX YPABHCHUID.

102 [ToBTOpenue Temnl «Permenne [ToBTOpEeHME MaTepraa, H3y4eHHOTO B 8 Kilacce 27.05
KBaJPATHBIX YPAaBHCHUID.

103 Ypok 00001eHns MmaTeprana 31.05

M3Y4YEHHOI'O B 8 KJjlacce
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