Pabouyasa nporpamma no matemartuke

YpoBeHb OCHOBHOro o6uero o6pasosaHus
NMoAacHUTenbHana 3anUcKa

Cratyc AOKYMeHTa

Pabouasn nporpamma no npeamerty «MaTemaTuKa» gna YpPOBHA OCHOBHOIO o6u.|,ero 06pa3OBaHMﬂ COCTaB/1ieEHA B COOTBETCTBUU CO CaeayolulMMU
HOPMATUBHO-MNPAaBOBbIMU OOKYMEHTAMMW:

e ®depepanbHbiM 3aKOHOM OT 29.12.2012r. Ne 273 — ®3 «0O6 obpasoBaHuu B Poccuitckon Gegepaummn»

e denepanbHbiM KOomMnoHeHTOM [ocyaapcTBeHHoro ob6bpas3oBaTeNbHOro CTaHAapTa obuwero o06pa3oBaHUs, YTBEPMKAEHHbIM  MPUKA3OM
MwuHobpasoBaHusa Poccun ot 05.03.2004 r. Ne1089 «06 yTtBepxaeHun denepanbHOro KOMMOHEHTa rOCyAapCTBEHHbIX 06pa3oBaTesbHbIX
CTaHAAPTOB Haya/ibHOro obulero, oCHOBHOro obuiero u cpeaHero (NonHoro) obuiero obpasosaHua» ( B pea. MNpukasos MunHobpHaykmn Poccun ot
03.06.2008 Ne 164, ot 19.10.2009 Ne 427)

e npukazom MwuHob6pasoBaHua Poccumn ot 09.03.2004 r. Ne 1312 «O6 yTBep:KaeHUM denepanbHOro 6asmMcHoro y4ebHoOro naaHa U MNPUMEpPHbIX
y4ebHbIX NnaHoB Ana obuweobpasoBaTeibHbIX yupexaeHuin Poccuiickon degepaymm, peanmsyowmx nporpammbl obuiero obpasoBaHusa»( ¢ Usm. u
OOMNONHEHMAMM, BHECEHHbIMW MNpPUKazamu MuHobpHayknm Poccum ot 20.03.2008r. Ne241, ot 30.08.2010 r.Ne889, ot 03.06.11r.Ne1994 , ot
01.02.2012r.Ne 74);

® MpPMMEpPHbIMU MPOrpaMmMamMmn OCHOBHOro obuiero obpasoBaHMa No matemaTtuke (nMcbmo MuHob6pHaykm Poccum ot 07.07.2005 r. Ne 03-1263 «O
NPUMEPHbIX NporpaMmmax no y4yebHoim npeametam deaepanbHOro 6asnmcHoro yyebHoro nnaHa»);

e ®depepanbHbiMm nepevyHem y4yebHuKos (Mprnkas MuHucTepcTsa ob6pasoBaHnsa 1 Haykn Poccuitickon ®Pepepaumm ot 31.03.2014 Ne 253 r. Mocksa «06
yTBEpPKAEHUN deaepanbHbIX nepeyHen y4yebHWMKOB, PEKOMEHAYEMbIX K WCMNO/Mb30BAaHMIO MNPU  peanns3aumm MMEeLWMUX rocyAapCTBEHHYIO
aKkKkpeauTaumto obpasoBaTeibHbIX NPOrpPamMm Ha4vaIbHOro 06LLero, oOCHOBHOro obuiero, cpegHero obwero o6pa3oBaHUA» € U3M.).

e [locTaHOBJIEHMEM T[/IaBHOTO CaHWTapHoOro Bpayva Poccuiickolnt ®Pepepaumm ot 29.12.2010 Ne 189 «06 yrBepxaeHun CanllnH 2.4.2. 2821 — 10
«CaHUTapHO —aNnaemmonormyeckme TpeboBaHMA K yCI0BUMAM M OpraHM3aumnm obydeHns B 06pa3oBaTesibHbIX YYPEKAEHUAXY.

e OcHoBHoW obpa3zoBaTtenbHol nporpammoint OO0 (PK FOC) YOV wKonbl «ABpopanr.



2.CTpYKTYpa JOKYMEHTA: NOsACHUTEbHAS 3alMCKa, OCHOBHOE COJIEPYKAHHE MPEAMETA, TEMATHUECKHH TUTaH ¢ YKa3aHUEM YacoB U
OCHOBHBIX BUJIOB JCATEIBHOCTH 00y4aroImuXxcs, TpeOOBaHMUS K YPOBHIO MOATOTOBKH oOydatomuxcs, cnucok TCO u yueOHO — MeTOANYEeCKO
JUTEPATYPHL;

3.00mas xapakrepucTuka yue0HOro npeamera

Matematuueckoe oOpa3oBaHHME Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs CKJIAABIBACTCS U3 CIEAYIOHIMX COJEp>KaTeIbHBIX KOMIOHEHTOB
(TouHble Ha3BaHUS OJIOKOB): apudMeTHKa; anredpa; reoMeTpus; JIEMEHTbl KOMOWHATOPUKU, TEOPHUH BEPOSITHOCTEH, CTaTUCTUKU U JIOTUKH. B cBoeii
COBOKYITHOCTH OHHU OTpakarOT Oorarblii ombIT OoOyueHHs MaTeMaTHKe B Hallled CTpaHe, YYHTHIBAIOT COBPEMEHHBIC TEHJACHLUU OTEUECTBEHHOW H
3apyOeKHOW MIKOJBI M TIO3BOJISIIOT PEaM30BaTh MOCTABJICHHBIC MEpPE] IIKOJBHBIM 00pa3oBaHMEM LENH Ha MHPOPMALMOHHO €MKOM M TPAKTHYECKU
3HAYMMOM MaTepuaie. TU cofepkKaTelbHble KOMIOHEHTHI, Pa3BUBAsCh HAa MPOTSHKEHUN BCEX JIET 00y4YeHUs, €CTECTBEHHBIM 00pa30M MeEpeIieTaoTcs U
B3aUMO/ICHCTBYIOT B YU€OHBIX Kypcax.

ApudmeTrka mpu3BaHa CriocoOCTBOBATh MPHOOPETEHUIO MPAKTUICCKUX HABBIKOB, HCOOXOAMMBIX UISl TIOBCETHEBHOW knM3HH. OHA CITYXHT 0a30it
IUISL BCETO JAIbHEUIIEro H3y4yeHUsl MaTeMaTHKH, CIIOCOOCTBYET JIOTHUECKOMY Pa3BUTHIO U (DOPMUPOBAHUIO YMEHUS MOJIH30BATHCS AlTOPUTMAMH.

Anre6pa Hanenena Ha (OpMHpOBaHHE MAaTEMaTHYECKOrO afmapara JUuis pelIeHUs 3a/ad U3 MaTeMaTHKH, CMEXKHBIX MPEIMETOB, OKPYXKaIoIIeH
peanbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAYCHHE MATEeMAaTUKU KaK s3bIKa JJIA MMOCTPOSHUS MaTeMaTHYeCKHX MOJeNed, MPOIECCOB U SBICHUN
peanbHOro Mupa. OJHONM M3 OCHOBHBIX 3a/1a4 U3YyUEHHsI areOphl SABISETCS Pa3BUTHE aJTOPUTMHUYECKOTO MBIIIEHHS, HEOOX0IMMOI0, B YaCTHOCTH, JUIS
OCBOCHMS Kypca HMH()OPMATHUKU; OBJAJEHUE HaBbIKAaMM JEIyKTHBHBIX paccyxieHuid. IIpeoOpa3oBaHue cUMBOIMYECKUX (OpPM BHOCHUT CBOM
crnenupuUeckrii BKJIaJ B pa3BUTHE BOOOpaKEHUs, CIIOCOOHOCTEHM K MaTeMaTH4ecKOMYy TBOpuYecTBY. Jpyroil BakHOHM 3amauedl M3ydeHHs anreOpbl
ABJIIETCS TOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUN O (PYHKIMSIX Kak BaKHEHIIEeH MaTeMaTH4ecKOW MOJEIH Ul ONMCAHUS U HCCIEIOBaHUS
Pa3HOOOPA3HBIX MPOIIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, IKCIIOHEHIIMATBHBIX, TMEPUOIUYECKUX U Jp.), I (GOPMHUPOBAHUS Yy OOyUYaIOIIUXCS
IPEJICTAaBICHUN O POJIM MATEMATUKH B PA3BUTUN IUBUIM3ALUH U KYJIbTYpBHI.

['eomeTpuss — OJMH U3 BAXKHEMIIMX KOMIIOHEHTOB MaTeMaTH4YeCKOro 0Opa3oBaHMs, HEOOXOoJuMas Js MPUOOPETeHUS KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE M MPAKTUYECKH 3HAUMMBIX YMEHHH, (OPMHUPOBAHUS SI3bIKA ONMUCAHHUs O0BEKTOB OKPYXKAIOIIEro MHUpa, JJIsi Pa3BUTHUS MPOCTPAHCTBEHHOTO
BOOOpaXEHUS M WHTYUIIMHM, MaTeMaTHYECKOW KYJIbTYpPBI, JUIS ACTETHUYECKOTrO BOCHMTAaHUS oOydaromuxcs. M3ydeHue reoMeTpuu BHOCUT BKJAJI B
pa3BUTHE JIOTMYECKOTO MBIIIICHHS, B (JOPMHUPOBAHUE MOHATHS JJOKA3aTEIbCTBA.

ONEeMEeHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKA M TEOPUU BEPOSTHOCTEH CTAHOBSTCS 00S3aTENbHBIM KOMIIOHEHTOM IIKOJIBHOIO O0Opa3oBaHMs,
YCUJIMBAIOIIUM €r0 MPUKIAJHOE M IMPaKTUYECKOe 3HaueHHe. DTOT MaTepHal HEeoOXOAUM, Mpexzae Bcero, Mg (opMUpoBaHUS (YHKIHMOHAIHLHOU
IPaMOTHOCTH — YMEHUN BOCIPUHUMATh U aHAIU3UPOBATh MH(POPMAIHIO, IPEACTABIECHHYIO B Pa3IMYHbIX (hOopMax, MOHUMATh BEPOATHOCTHBIN XapakTep
MHOTUX pEalIbHbIX 3aBUCUMOCTEW, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE pacueThl. 3ydueHne oCHOB KOMOWHATOPUKHU MO3BOJIUT OOYHarOIIEMYCS
OCYILECTBIISATh PACCMOTPEHHE CIIy4aeB, epedop U MojACYeT YUCIa BAPUAHTOB, B TOM YHUCIIE B MPOCTEHIINX MPUKIIAJAHBIX 33/1a4ax.



[Tpy u3ydeHUn CTaTUCTUKU M TEOPHU BEPOSITHOCTEH 00OTAaIIal0TCs MPEACTABICHUS O COBPEMEHHON KapTHHE MHpa U METOJIaX €ro MCCIeI0BaHMs,
dopmupyeTcsi TOHUMaHUE POJU CTATHCTUKU KaK UCTOYHUKA COLMAIBHO 3HAYMMOM MH(OpPMAIMH U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBILIICHHS.
Takum 0bpa3om, B xo4e OCBOEHUA COAEPKAHMA KypCa yHaLLMeca Moay4atoT BO3MOXKHOCTb:

Pa3BUTL MMPEACTABIICHHUA O YUCIIC U POJIN BBIUHCIICHUIH B YEJIOBEUECKOM IPAKTHUKE; C(i)OpMI/IpOBaTB MPAKTUYCCKUEC HABBIKU BBIIIOJIHCHUA YCTHBIX,
IIICbMEHHBIX, THCTPYMEHTAJIbHbIX BBIYMCIICHUN, Pa3BUTh BBIYUCIUTEIBHYIO KYJIBTYPY;

OBJIJIETh CHMBOJIMYECKUM SI3BIKOM ajreOphl, BBIPaOOTaTh (HOpMalIbHO-ONEpPATUBHbBIE alreOpandeckue YMEHHsS UM HAayYUThCS HPUMEHSTHh UX K
PCIICHHUIO MATCMATUYCCKUX U HCMATCMATHYCCKUX 3a1a4,

U3YYUTh CBOMCTBA U IrpapUKH AJIeMEHTApHBIX (PYHKIIMM, HAYYUTHCS UCIIOJIB30BaTh (YHKIIMOHAIBHO-TpauuecKkre mpeacTaBIeHus Al OMUCAHUS U
aHaJIM3a pealbHbIX 3aBUCUMOCTEN;

pa3BUTh MPOCTPAHCTBEHHBIC MPEJICTABICHUS U N300pa3uTeIbHbIe YMEHUS, OCBOUTH OCHOBHBIC (PAKThl U METOABI MNIAHUMETPUU, TTO3HAKOMUTHCS C
MIPOCTEUIIMMH MPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBaMU;

MMOJIYYHUTDh MPEACTABJIICHHUA O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPE U O PA3JIMYHBIX crocobax ux HU3y4CHUA, 00 0COOEHHOCTIX
BbIBOJIOB U IMMPOTHO30B, HOCAIIIHNX BGpO?ITHOCTHI:IfI XapaKkTep,

Pa3BUTH JIOTHYCCKOC MBIINUICHUC W pC€UYb — YMCHHUC JIOTMYCCKH 000CHOBBIBATH CYXKACHUA, MMPOBOAWUTL HCCJIOKHBIC CHCTEMATU3alllv, IMIPUBOJUTH
OpUMEpbl U KOHTP MPHUMEpPHI, HMCIOJIB30BaTh PA3JIMYHbIC S3bIKM MaTeMaTHKH (CIIOBECHBIH, CHMBOJIMYECKHAH, TpadUuecKuil) A WILTIOCTPAIHH,
WHTEpIpPETALMH, APIYMEHTALIMH U JI0Ka3aTeNIbCTBA;
chopMUpOBaTh TpeACTaBIeHUS 00 HW3yd4aeMbIX MOHATHSAX W METOJaX KaK BaKHEHIIMX CpeICTBaX MaTeMaTHYeCKOro MOJAETUPOBAHUS peallbHBIX
IIPOLIECCOB U SIBJICHUM.

4.ean

N3yueHne MaTeMaTHKU Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs HAIPABJIEHO HA JTOCTHKEHHE CIIEAYIOIINX LIeIei:

* OBJIAJICHUE CUCTEMON MaTeMaTW4YEeCKUX 3HAHUN U YMEHMH, HEOOXOJUMBIX JAJsl MPUMEHEHHs B NMPAKTHUECKOW NEATENIbHOCTH, U3YUEHHsI CMEKHBIX
JUCIUIUINH, POJIOJKEHUSI 00pa30BaHMUs;

* UHTEJUIEKTYaJIbHOE pa3BUTHE, (POPMHUPOBAHHE KAYECTB JTMYHOCTH, HEOOXOAMMBIX YENIOBEKY JJI MOJHOLIEHHOM U3HU B COBPEMEHHOM OOIIECTBE:
SACHOCTb W TOYHOCTb MBICIH, KPUTUYHOCTH MBIIUICHUS, HMHTYHUIHUS, JIOTUYECKOE MBIIUIEHHE, D3JIEMEHThl aAJITOPUTMUYECKONW KYJIbTYpPBI,
MPOCTPAHCTBEHHBIX MPEJICTaBICHUN, CHOCOOHOCTh K IPEOI0ICHUIO TPYTHOCTEH;

* (hopMupoBanue npeacTaBaeHU 00 UAEAX U METOJax MaTeMaTHKHU KaK YHUBEPCAIBHOTO S3bIKa HAYKH U TEXHUKH, CPEJICTBA MOJICTTUPOBAHUS SIBJICHHUN
U IIPOLIECCOB;

* BOCIIMUTAHUE KYJIbTYPbI JMYHOCTH, OTHOIIEHUS! K MaTeMaTHKE KaK K 4aCcTH OOIeYeTI0BEYECKON KyNbTyphl, TOHUMaHHE 3HAUMMOCTH MaTeMaTHKH JJIs
Hay4YHO-TEXHUUYECKOTO Iporpecca.



5.MecTo npeaMera B y4e0HOM IJIAaHE HIKOJIbI

Ne i/ | Kimace KonnuectBo yacoB | KomudecTBo Bcero gacos 3a
B HEIEIIO y4eOHBIX HEIEIb y4eOHBIN TOT
1 5 5 35 175
2 6 5 35 175
3 7 5 35 175
4 8 5 36 180
5 9 5 34 170

6.PesyibTaTnl 00yyeHus
PeBynBTaTLI 06y‘IeHI/I$I o IpeAMCETY IIPEACTABJICHBI B PA3€JIC «Tpe6OBaHI/I$I K pe3yjibTaTaM O6y‘IeHI/IH»

TpeboBaHus K pe3yinbTaTaM 00ydeHUs

3HATEL/TIOHUMATH

* CYIIECTBO MOHATHUS MATEMATHYECKOTO JI0KA3aTeIhCTBA; IPUMEPHI JOKA3aTCIILCTB;
* CYIIECTBO MOHATHUS ATOPUTMA; IIPUMEPHI AITOPUTMOB;

¢ KaK HCHMOJBb3YIOTCA MaTEMAaTUYCCKUE (1)0pMy.TI]':>I, YpaBHCHU U HEPABCHCTBA,; IPUMEPBI UX MPUMCHCHUA IJId PCIICHUA MATCMAaTUUCCKUX U
MMPAKTUYCCKUX 3aaaY;

* KaK MaTeMaTH4eCKHU OIpeJieIeHHbIe (PYHKIIMU MOTYT ONMCHIBATH PeabHbIe 3aBUCUMOCTH; IPUBOIUTH IPUMEPHI TAKOT'O OIUCAHUS;
* Kak NOTPeOHOCTH MPaKTUKU MPUBEIM MAaTEMATUYECKYIO HAYKY K HEOOXOJMMOCTH PACHINPEHHUS MOHITHSI YUCIIA;
* BEPOSATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEHN OKPY’KAOIIETr0 MUPA; PUMEPBI CTATUCTHYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

¢ KakKuM 06pa30M TCOMETPHA BO3HHUKIIA U3 MPAKTHYCCKUX 3a4a4 3EMIICMEPHS,; ITPUMEPBI TCOMCTPUICCKUX 00BLEKTOB U YTBep)K)IeHHﬁ O HHUX, BaXXHBIX IJIs1
IMMPAKTHUKH, ®* CMBICIT NACAIN3allH, HOBBOJ’ISIIOHleﬁ pelaTth 3aga4un peam,Hoﬁ )]efICTBHTeHBHOCTI/I MAaTe€MAaTUYCCKUMHU METOJaMU, ITPUMCEPHBI OHII/I6OK,
BO3HHUKAIOMIUX ITpU UACATN3alluU,



Apudmeruka
YMETh

¢ BBLIIIOJIHATH YCTHO apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHHZ CJIOKCHHEC U BBIYUTAHUEC ABY3HAYHBIX YHUCCI U ACCATHYHBIX ,Z[p06eﬁ C IBYM: 3HAKaMH, YMHOKCHHC
OAHO3HAYHBIX YHUCCII, apI/I(bMeTI/I‘ICCKI/Ie orepanuu ¢ OOBIKHOBEHHBIMH ,Z[pO6HMI/I C OJHO3HA4YHbIM 3HAMCHATCJIEM U YHUCIIUTCIIEM,

* MEPEeXOAUThH OT OJHOM (POPMBI 3aMHMCH YHCEI K APYTOil, MPEeACTaBIATh IECATUYHYIO JpoOb B BHIe OOBIKHOBEHHOU U B MPOCTEHUIIINX CIydasx
OOBIKHOBEHHYIO B BU/JIE I€CATUYHON, IPOLEHTHI — B BUE IPOOH U IpoOb — B BHJIE€ MPOLIEHTOB; 3alMCHIBATh OOJIBIIKE U MaJlble YKCIIa C
UCIIOJIb30BAaHUEM IIEJIbIX CTETICHEN JEeCSITKY;

¢ BBIIIOJHATH apI/ICI)MCTI/I‘leCKI/IC JICHCTBUS C pairOHaJIbHBIMU YUCJIaMHU, CPAaBHHUBAThb pAllMOHAJIBHBIC U I[CﬁCTBPITGJIBHLIC qucia, HaXOJUThb B HCCJIIOXKXHBIX
CJIydasXx 3HAYCHUA CTEIIEHEH ¢ OCJIBIMH ITOKA3aTCILIMHU U KOpHeﬁ; HaxXOoJUTb 3HAYCHHA YHCIIOBBIX BLIpa)KeHHﬁ;

* OKPYIJIATH LIEJIbIC YMCTIA U IECITHYHbBIC APOOH, HAXOAUTH MPUOTMHKEHHUS YUCEIT C HEAOCTATKOM U C U30BITKOM, BBITIOJIHSITH OLIEHKY YHCIOBBIX
BBIPXKEHUI;

* TOJIb30BaThCS OCHOBHBIMH €IMHHIIAMH JITHHBI, MAaCChI, BDEMEHHU, CKOPOCTH, TUIOIIAAH, 00bEeMa; BhIpaXKaTh 0oJiee KPYITHbIC €ANHUIIBI uepe3 Ooree
MEJIKUE U Ha000pOoT;

¢ pfuaTtb TCKCTOBBIC 3a/la4H, BKJIIOYasa 3aaa4u, CBA3aHHBIC C OTHOILICHHUEM U C ITPOIMMOPIMOHAJIBHOCTBIO BEJIMYHWH, I[p06$IMI/I " MMPOLCHTaAMM,;
HCIO0JIb30BATh HpI/I06p€TeHHI>I€ 3HAaHUA 1 YMCHUA B HpaKTHHGCKOﬁ JACATCIIBHOCTH 1 HOBCGI[HGBHOI\/’I KHU3HH JJI:

¢ PCHICHUA HECIOXHBIX NPAKTUICCKUX PACUCTHLIX 3a/1a4, B TOM YUCJIC C UCIIOJIb30BAHUECM IIPU HCO6XOI[I/IMOCTI/I CIIpaBOYHbIX MATCpPpHUAJIOB,
KaJIBKYJISITOpAd, KOMIIBIOTEPA,

® YCTHOI>'I IMPUKUIAKHA U OLICHKHU PE3yJIbTaTa BBI‘IPICJI@HHP'I; IMPOBEPKHU pE3yJibTaTa BBIYHUCIICHUS C UCIIOJIb30BAHUEM PA3JIMIHBIX IIPUEMOB;
¢ HMHTCPIPETALINU PE3YJIbTATOB PCIICHUS 3a/1a4 C YUYCTOM OI' paHH‘-IeHPIfI, CBA3aHHBIX C pCAJIbHBIMU CBOMCTBaAMH paccMaTpruBaACMBIX ITPOLECCCOB U ﬂBJ’ICHHfI;
Auaredpa

yMETh

* COCTaBJIATH OYKBEHHBIE BBIpAXKEHHS U (POPMYIIBI 10 YCIOBHAM 3a/1a4; OCYIIECTBIIATH B BBIPAKEHHUIX M (POpMyJaX YUCIOBbIE TOJICTAHOBKU U BBIIOIHATh
COOTBETCTBYIOILIME BbIUMCIICHHSI, OCYIIECTBIIATD MTOICTAHOBKY OHOTO BBIPAYKEHUS B APYTO€; BbIpaKaTh U3 (HOPMYII OJIHY IEPEMEHHYIO Yepe3 OCTaJIbHBIE;



¢ BBIIIOJHATH OCHOBHBIC HCﬁCTBHH CO CTCIICHAMMU C LICJIBIMU IT1OKA3aTC/IAMH, C MHOTI'OYJICHAMH U C anre6panquKHMH ILpOGSIMI/I; BBIIIOJIHATL Pa3JIOKCHUC
MHOI'OYJICHOB Ha MHOXKHUTCIIW, BBIIIOJHATH TOXIACCTBCHHBIC HpeO6pa3OBaHI/ISI paluOHAJIbHBIX BBIp&)KCHHﬁ;

* IIPUMEHSATH CBOMCTBA apu(METHUUECKUX KBAPATHBIX KOPHEN /IS BBIYMCIICHUS 3HAUE€HUH U IpeoOpa30BaHUM YMCIOBBIX BBIPAKEHUH, coaepKaluX
KBaJlpaTHbIE KOPHU;

¢ pcfuarb HHHeﬁHBIe, KBaApaTHBIC YPaBHCHHU U pallMOHAJIBHBIC YPAaBHCHUS, CBOAAIINECA K HUM, CUCTEMBI IBYX JIMHEHHBIX ypaBHeHI/Iﬁ " HECJIOXKHBIC
HEJIMHEHHBIC CHCTCMBI,

¢ pcfuarb JIMHEWHBIE U KBaJApaTHbIC HEPABCHCTBA C OHHOﬁ nepeMeHHoﬁ N UX CUCTCMBI,

* pelaTh TeKCTOBBIE 337]a4l AIreOpandeckuM METOAO0M, HHTEPIIPETUPOBATD MOIYUYEHHBIH PE3yIbTaT, IPOBOJUTH OTOOP pEIIeHH, UCXOS U3
bopMyITUPOBKH 3a7a4u;

* u300pakaTh YMCIlia TOYKAMU Ha KOOPIAMHATHON TPSMOI;
* ONPENEIATh KOOPAUHATHI TOYKHU IUNIOCKOCTH, CTPOUTH TOUKH C 3a/laHHBIMHM KOOPJIMHATaMH; U300pakaTh MHOXKECTBO PELLICHUH JINHEHHOTO HEPABEHCTBA;

* pacro3HaBaTh apUPMETHICCKHE U TEOMETPUUICCKUE TIPOTPECCHH; PEIaTh 3a/Ia4H ¢ TPUMEHEHUEM (DOPMYJIIBI OOIIEro YWiICHAa U CyMMBI HECKOJIBKHX
MEPBBIX YWICHOB;

* HaxOJUTh 3HAUCHUS QYHKIUY, 33JaHHOIN QopMyroii, Tabmuleil, rpagukoM Mo ee apryMeHTy; HaXOJAUTh 3HAUEHUE apryMEHTa 110 3HAYeHUI0 (QYHKIUH,
3a/IaHHOM rpauKOM WJTH TaOIUIICH;

* OIpeneNATh CBOWCTBA (PYHKIIUH 10 €€ TpaduKy; IPUMEHATh rpaduueckue NpeACTaBICHUs IPU PEIIeHUN YpaBHEHHH, CUCTEM, HEPABEHCTB;
* OINHUCHIBATH CBOMCTBA U3YYEHHBIX (PYHKIUI, CTPOUTH UX I'papUKy;
HCIO0JIB30BATH IPHOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKON AESITEIbHOCTU U MTOBCETHEBHON MKU3HU JJIS:

* BBINIOJHEHUS pacyeToB Mo (popmyrnam, cocTaBieHus (GOpMyIl, BEIpaXKarOIMIMX 3aBUCUMOCTH MEXIY peajbHbIMU BEIMUNHAMU; HAX0XK/IEHUS HY>KHOM
(dbopMyIIbl B CIIPAaBOYHBIX MaTepuaiax;

®* MOACITUPOBAHUA MPAKTUUCCKUX chyaum?I 1 UCCIIEA0BAHNEC MMOCTPOCHHBIX Moneneﬁ C UCITIOJIb30BAHUCM arlriapara anre6pBI;

* ONHUCAHMS 3aBUCUMOCTEH MeX 1y (PU3MUECKUMH BETMYMHAMU COOTBETCTBYIOLIIMMHU (DOPMYJIaMH MTPU UCCIIEAOBAHUH HECIIOKHBIX MTPAKTUYECKUX
CUTYyaIui;



* UMHTEpHpeTalyu ITpaguKOB PealTbHbIX 3aBUCIMOCTEN MEXY BEIIMYMHAMU;

I'eomeTrpus

YMETh

¢ IMOJIB30BATBHCA A3BIKOM I'COMCTPUHN JIA OITMCAaHUA NPEAMCTOB OKPYXKAKOIICTO MUPA,

* pacro3HaBaTh T€OMETPHUYECKUE (PUTYPBI, pa3nuyaTh UX B3aUMHOE PACIOJIOKECHHE;

* 1300paxkaTh TEOMETPUUYCCKHE (DUTYPHI; BBITIOJHATH YEPTEXKH 10 YCIOBUIO 33J1a4; OCYIIECTBILITH IIpeoOpa3oBanus Gpuryp;
¢ pacCiio3”HaBaTb Ha YCPTCKAX, MOJACIIAIX U B OKPY)KEIIOH_Ieﬁ 00CTaHOBKE OCHOBHEBIE IIpOCTPAaHCTBCHHLIC TCJIA, I/I306pa)K8.TB Hux,
*B HpOCTCﬁHIHX ClIydadX CTPOUTHb CCUCHUS U PA3BEPTKU NPOCTPAHCTBCHHBIX TCJI;

* IIPOBOJMTH OIEPALUMU HAJl BEKTOPAMHU, BBIYUCIIATH JUIMHY U KOOPAMUHATBI BEKTOPA, YIOJI MEXY BEKTOPAMHU;

* BBIYMCIATH 3HAYEHMSI TEOMETPUUECKUX BEIMUUH (JUIMH, YIJIOB, IUIOIIaiel, 00beMOB), B TOM uucie: 1 yrioB oT 0 1o 180° onpenensts 3HaueHUs
TPUTOHOMETPHUYECKUX (PYHKIUH 110 33JaHHBIM 3HAUYEHUSM YIJI0B; HAXOAUTh 3HAUSHHSI TPUTOHOMETPUYECKHIX (PYHKIMH 110 3HAYCHHUIO OJHOHM U3 HUX,
HaXOJIUTh CTOPOHBI, YIIIbI U TUIOIIAAH TPEYTOIBHUKOB, JJTMHBI JIOMAHBIX, IyT OKPYXHOCTH, TUTOIIAAeH OCHOBHBIX T€OMETPHUECKUX (HUTYp U QUryp,
COCTaBJICHHBIX U3 HUX;

* pelaTh TeOMETPUYECKHUE 3aauu, ONMPAasCh HA N3YYEHHbIE CBOMCTBA (GUTYP U OTHOLIEHUM MEXAy HUMH, IPUMEHSIS TIOTIOJIHUTENbHbIE TOCTPOECHUS,
anredpandeckuil ¥ TPUrOHOMETPUUECKU anmnapar, UJ1eu CUMMETPUN;

* MPOBOJUTH JI0OKA3aTEIbHBIE PACCYKICHUS MPU PELICHUH 33/1a4, UCTIONb3YsI U3BECTHBIE TEOPEMBI, OOHAPYKHUBAsi BO3MOXHOCTHU JJIl X UCIIOJIb30BaHUS;
* pelaTh NpPOCTEMIINE IUIAHUMETPUUECKHE 33Ja4l B IPOCTPAHCTBE;

HCNOJIb30BATH IPUOOPETECHHBIE 3HAHUS M YMEHUS B MPAKTHUECKOM JIESITeTbHOCTH U MIOBCEIHEBHON YKU3HU JJIS:

* OINHKCAHM peabHBIX CUTYAIMH Ha SI3bIKE TEOMETPHH;

* pacueToB, BKIIOYAIOIINX MPOCTENUIINE TPUTOHOMETPHYECKHE (DOPMYIIBL;

¢ peIICHUA rCOMCTPHICCKUX 3aaa4d C UCITIOJIB30BaAHUEM TPUTOHOMETPHH,



¢ PCHICHUA MPAKTUYCCKUX 3a/la4, CBA3AHHBIX C HAXOXKJICHUCM I'€COMCTPHUICCKUX BCIINYNH (I/ICHOJII:3y$I npu H€06XO,Z[I/IMOCTI/I CIIPAaBOYHHUKU U TCXHHUYCCKUC
CpelcTBa);

* [OCTPOCHHI FreOMETPHUUECKUMU HHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK, LIUPKYJb, TPAHCIOPTHUD);
JJIeMEHTBI JIO'HKH, KOMﬁI/IHaTOpI/IKI/I, CTATUCTUKH H TCOPUHN BEPOATHOCTHN
YMETb

* IIPOBOAMTH HECIIOKHBIEC OKA3ATENIbCTBA, 10Jy4aTh IPOCTEUILINE CIEACTBUS U3 U3BECTHBIX WM PAaHEE MOJIyYECHHBIX YTBEPKICHUM, OLICHUBATh
JIOTUYECKYIO NTPABUIIBHOCTD PACCYKIAEHUM, UCIIOJIB30BATh IPUMEPHI ISl WILIIOCTPALMN U KOHTP IPUMEPHI U1 OIPOBEPKEHUS YTBEPKICHNN;

* U3BJIEKaTh HH(POPMAIIHIO, TIPEACTABICHHYIO B TAOJIHIIAX, HA IUarpaMMax, rpaduKax; COCTaBIATh TaOIHIIbI, CTPOUTh AUArPAMMBI B TpaduKH;

* pematb KOMOWHATOPHBIE 334 ITyTEM CHCTEMAaTHYECKOTo rmepedopa BOSMOXKHBIX BApUAHTOB, a TAK)KE C HCIIOJIB30BAaHUEM IPaBUIIa YMHOKEHHS,
* BBIYHCIATH CPEIHHUE 3HAUYEHUS PE3yIbTaTOB U3MEPEHUIA;

* HAXOJUTh YaCTOTY COOBITHSI, UCIOJIb3Ysl COOCTBEHHBIE HAOIIOIEHUS U TOTOBbIE CTATUCTUYECKUE JIAaHHBIE;

* HaxXOJUTh BEPOSITHOCTH CIIy4allHbIX COOBITUI B POCTEHIINX CIIydasix;

HCIO0JIB30BATH IPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKON AESITETbHOCTU U MTOBCETHEBHON MKU3HU JJIS:

* BBICTpPAaWBaHUS apryMEHTAIlUMH IIPU JI0Ka3aTenbCcTBE (B (hopMe MOHOJIOTA U IUAJI0ra);

* pacro3HaBaHUsA JOTUYECKU HEKOPPEKTHBIX PACCyKICHUN;

* 3aIMCU MAaTEMaTUYECKUX YTBEPKICHUMN, JOKA3aTEIbCTB;

* aHaIM3a pealbHbIX YUCIOBBIX JaHHBIX, IPEJICTABICHHBIX B BUJIE AUAarpaMM, TpaduKoB, TaOIHII;

* perieHus MPaKTUYECKHX 3a/1a4 B TOBCEIHEBHON U TPO(ECCHOHATBEHOM A TEIIbHOCTH C UCITOJIB30BAaHUEM JICHCTBUN C YMCIIAMH, POIIEHTOB, JJIUH,
rIomasaei, o0beMOB, BPEMEHHU, CKOPOCTH;

¢ pCHICHUA y‘-Ie6HLIX U NMPAKTUYCCKUX 3a1a4, Tpe6yIOIJ_[I/IX CHUCTEMATHYCCKOI'O Hepe6opa BAapHUAHTOB,;



* CpaBHEHUs IIAHCOB HACTYIUICHUS CIyYailHBIX COOBITUH, OLIEHKH BEPOSTHOCTH CIIy4aifHOT'O COOBITHS B MPAKTUUYECKUX CHTYalLUsAX, COTTOCTABIICHUS
MOJIENH C PEAIbHON CUTYaLUEH;

¢ IIOHMMaHUA CTATUCTHYCCKUX yTBCp)KI[eHI/If/'I.

OCHOBHOE COJIEP)KAHME (875 u)
Apudmeruka
(250 4v)

Hatypanbnsie uncna. Jlecarnynas cuctema curciaeHus. PuMckas nymepauus. Apudmerndeckue ASWCTBUS HaJ HATypadbHBIMU ynciaaMu. CTeneHsb ¢
HaTypaJbHBIM I10KA3aTEJIEM.

Henumocth HaTypanbHbIX umcen. [Ipusnaku gemumoctu Ha 2, 3, 5, 9, 10. IIpocteie u coctaBHble uncia. Pa3noxeHue HATypallbHOTO 4YWcia Ha
npocThie MHOKUTENH. Hanbonpimuii oO1uii nenurenas ¥ HaMMeHblee oo1ee KpatHoe. [lenenue ¢ octaTkoMm.

Hpobu. OObikHOBeHHas apoOb. OcHOBHOE cBOWCTBO apobu. CpaBHeHHe npobeil. Apudmernyeckue OEHCTBUS ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
HaxoxeHne yacTu oT LeJIoro ¥ LENoro 1o €ro 4acTH.

Hecsatuunas 1po0s. CpaBHEHUE IECATUYHBIX ApoOel. ApudMeTndeckue ASHCTBU ¢ NEeCATUYHBIMEU apo0smu. [Ipencrasienue aecaruyHoii apodu B
BUJIE OOBIKHOBEHHOM JIpOOY ¥ OOBIKHOBEHHOM B BH/JIE JICCATUIHOM.

Panmonaneubie uncna. llenple 4mciia: MOJOXKUTENbHBIE, OTpPUIATENbHBIE W HYJIb. Moayns (abcomtoTHas BenuuuHa) uucia. CpaBHEHHE
palMOHATIBHBIX YKcel. ApupMeTHuecKkrue AeCTBYS ¢ pallMOHANbHBIMU ynciaaMu. CTeNeHb ¢ eNIbIM IT0Ka3aTeseM.

UucnoBble BbIpaKEHUS, MNOPAJOK JEMCTBMM B HUX, MHCIONb30BaHHE CKOOOK. 3aKOHbl apu(PMEeTHUecKHX JeHCTBHIl: mNepeMecTHUTENbHBIH,
COYETaTEIIbHBIN, PACIPEACIUTEIbHBIN.

JeiictButenpHble uncia. KBagparHelii kopens u3 uncia. Kopens TpeTseii crenenu. [lonsaTue o kopHe n-oi crenenu u3 uncnal. Ha

XOX/IeHUE MPUOIMKEHHOTO 3HAUSHHSI KOPHS C IIOMOIIIBIO KaJIbKYJIATOpa. 3aMUCh KOPHEH ¢ TOMOIIBIO CTENIEHH ¢ APOOHBIM MOKa3aTeNIEM.

[TonsiTHe 06 MppanMoHaIbHOM uncie. MppalnnoHanbHOCTh yKcia. JlecaTHuHble TpUOIMKEeHUsT UPPALMOHATBHBIX YHCEIL.

JlelicTBUTENbHBIE YNCIIAa KaK OECKOHEUHBIE iecATHUHBIE 1poOu. CpaBHEHUE IEHCTBUTENbHBIX YHCEIN, apu(MeTUYECKHe JeHCTBUS Hal HUMH.

Otanbl pa3BUTHA MIPEJICTABICHUN O YUCIIe.

TekcToBble 3a7aun. Perienne TeKCTOBBIX 3a7ad apu(PMETUIECKUM CIIOCOOOM.

U3mepenusi, npuOnM>keHus, OLEHKH. EMUHUIBI HM3MepeHus [UIMHBI, IUIOIIaad, o0bema, MacChl, BPEMEHH, CKOpPOCTH. Pa3meprl 00BEKTOB
OKpY’KaroIlero Hac MUpa (0T AIEMEHTapHbBIX YacTHIL 10 BcenenHoil), AMUTeNbHOCTh MPOILIECCOB B OKPYKAIOIIEM HAC MHpE.

[IpencraBiaeHne 3aBUCIMOCTH MEX/ly BETMUYMHAMHU B BU€ HOPMYII.

ITpouenTsl. HaxoxneHne nponeHTa OT BETMYUHbI, BEIUYUHBI 110 €€ TPOLIEHTY.

OTHo1IeHue, BEIpaKeHUE OTHOIIEHUs B pouieHTax. [Iponoprus. [IponopruonansHast 1 00paTHO IPOMOPLHUOHATIbHAS 3aBUCUMOCTH.

Oxpyrnenue uncen. [Ipukuika u olieHKa pe3ysIbTaToOB BBIYMCICHNUN. BblieeHre MHOKUTENS — CTENIEHU IECATHU B 3aIllUCH YUCIIA.



Anreopa
(270 )

Anrebpanueckue BbIpakeHUs. BykBeHHBbIe BhIpaskeHHs! (BBIpaOXKEHHS ¢ TIEpEMEHHBIMU). YKCII0BOE 3HAaUeHHE OYKBEHHOTO BbIpakeHus. JlomycTumbie
3HAYEHUsl IEPEMEHHBbIX, BXOJAIIMX B anreOpanueckue BblpakeHHs. [lojcTaHOBKAa BBIpAKEHMM BMECTO INEPEMEHHBIX. PaBEHCTBO OYKBEHHBIX
BbIpa)keHU. TOX1eCTBO, J0KA3aTeIbCTBO TOXKAECTB. [IpeoOpazoBaHMs BbIpaXKEHUH.

CpolicTBa CTemeHelW ¢ LeabM IokazareneM. Muorounensl. Co)keHue, BBIYMTAHHE, YMHOJKEHHE MHOTOWICHOB. DOpMysbl COKpPALEHHOIO
YMHOXXEHUS: KBaJIpaT CyMMbI U KBaJpaT pa3HOCTH, KyO cymMMbl U KyO pasHocTH. DopMysa pa3HOCTH KBaapaToB, (popMyia CyMMbl KyOOB U pa3HOCTH
KyOoB. Pa3noxeHnne MHOrowieHa Ha MHOKUTeNH. KBajpaTHblil TpexwieH. Beienenue noaHoro KBajapara B KBaApaTHOM TpexwieHe. Teopema Buera.
Paznoxxenue kBaipaTHOrO TpexXujieHa Ha JUHEHHbIE MHOXKHUTENU. MHOrowIeHs! ¢ 0/1HOM nepemeHHoi. CteneHb MHOrowieHa. Kopenb MHOrouseHa.

Anrebpanyeckas 1pods. Cokparienue apodeid. JlelicTBus ¢ aredpandecKiuMu Jpo0siMu.

ParnmonanbHbIe BEIpaXEHUS U UX ITpeoOpa3oBanus. CBOWCTBA KBAIPATHBIX KOPHEH U MX IPUMEHEHUE B BHIYHCICHUSX.

VYpaBHEHMsI U HEpaBEHCTBA. Y paBHEHUE ¢ 0/1HOM nepemeHHOM. Kopenb ypaBHeHus. JIuneiinoe ypasuenue. KBagpatHoe ypaBHeHue: Gpopmyiia KOpHeil
KBaJIpaTHOIO ypaBHEHMsI, PenieHne pannoHalbHbIX ypaBHEHMU. [IpuMepsl penieHusi ypaBHEHUN BBICHIIMX CTEIIEHEH; METOABI 3aMEHBbI IIEPEMEHHOM,
Pa3I0KEHUS HA MHOXKHUTEIIH.

VYpaBHeHHE ¢ IBYMsI NEPEMEHHBIMU; PEIICHUE YPaBHEHHs C JIBYMs IepeMeHHbIMH. CHUCTeMa ypaBHEHMM; peuleHue cuctemsl. Cucrema ABYyX
JUHENWHBIX YpaBHEHUH C JByMs IIEPEMEHHBIMH; PELICHHE M10ICTAHOBKOM U aaredpanyeckuM CI0KEHHEM. Y paBHEHHE C HECKOJIbKUMH IEePEMEHHBIMU.
[IpuMeps! penieHuss HeNMMHENHBIX cucTeM. [Ipumepsl peleHns: ypaBHEHHN B LIEIbIX YHACIIAX.

HepaBenctBo ¢ onHoli nepeMeHHOW. Pemenune HepaBeHCTBa. JIMHEHHBIE HEpaBEHCTBA C OJHOW INEPEMEHHOM M MX cucTeMbl. KBanapaTHble
HepaBeHcTBa. [IpuMepsl pemenns JpoOHO-TMHEHHBIX HEPABEHCTB.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. J{0Ka3aTenbCTBO YMCIOBBIX U alre0panyecKux HEpaBEHCTB.

[Tepexox oT crnoBecHOW (HOPMYTUPOBKM COOTHOIIEHUIH MEXAy BEIMYMHAMHU K anreOpanyeckol. PemieHue TeKCTOBBIX 3ajad anreOpanyecKum
CIIOCOOOM.

Yucnosele nocinenoparenbHocTd. [loHsATHE mocienoBaTenbHOCTH. Apudmerndyeckas W reoMmerpuueckas nporpeccud. @opmyinsl o0miero wieHa
apu(MEeTHUECKON U TeOMETPUYECKOM MPOrPecCcHii, CyMMBbI EPBbIX HECKOIBKUX YJICHOB apu(METHUECKONH U T€OMETPUUECKOI MPOrpeccHil.

CI10XHBIE TPOLICHTHI.

Yucnossle ¢ynkuuu. [lonstue ¢Qynkuuu. OOnacts omnpeneneHus ¢yHkuuu. CrocoObl 3amanus (pynkuuu. ['paduk ¢dyHkuum, BO3pacraHue u
yObIBaHUE (QYHKIIMH, HauOOJIbIlIee U HAaMMEHbIIee 3HaUeHUs (PYHKUNHU, HYIH QYHKIUH, TPOMEXYTKH 3HAKONOCTOSIHCTBA. YTeHue rpadukoB QyHKIM M.

OYHKIINH, OMUCHIBAIOIINE NMPSAMYIO U 00paTHYIO MPOMOPLHMOHANBHYIO 3aBUCUMOCTH, UX Tpaduku. Jluneitnas ¢pyHkus, ee rpaduk, reoMeTpuIecKuil
cMblcn Ko duuuenTos. 'unep6omna. KBagpatuunas ¢pynkuus, ee rpapuk, napadosa. Koopaunarel BepiinHbl napadosibl, ocb cumMmeTpun. CTeneHHbIe



(GyHKLIMU ¢ HAaTypaJbHBIM TOKa3zareneM, ux rpaduku. I'padukn QyHKIUI: KOpeHb KBaJpaTHBIA, KOpeHb KyOumdeckuid, Moxynb. VMcmonb3oBaHue
rpaduKoB QYHKIUH U pelICHUS YPAaBHEHUN U CUCTEM.

[Tpumepsl TpaduuecKux 3aBUCHMOCTEH, OTPAKAIOIINX PeaibHBIC MPOIIECCHl: KoJieOaHue, MMOKa3aTeIbHbIA POCT; YHCIOBbIE (DYHKIINH, OMIMCHIBAIOIINE
3TU IPOLECCHL.

[NapamienbHbIii TepeHoc rpauKoB BJOJIb OCEH KOOPIMHAT U CHMMETPHS OTHOCUTEIBHO OCEHl.

Koopaunatsl. M300paxkenue yncen TOYKaMu KOOPIUHATHOM MpsiMoid. ['eomeTprdeckuii cMbIci Moayis yucia. YucIoBbIe IPOMEKYTKU: HHTEPBAJ,
0Tpe30K, Ty4. PopMyrna pacCTOSHUS MEXKy TOYKAMU KOOPANHATHOW MPSIMOIA.

JlekapToBBl KOOPIMHATHl HA IUIOCKOCTH; KOOpAMHATHI TO4kH. Koopmunatsl cepeanHbl oTpeska. Dopmyna paccTOSHUS MEXAY ABYMS TOUYKaMHU
IUTOCKOCTH. YpaBHEHUE NPSMOH, YIIIOBOH KO3(P(UIIMEHT MpsIMOiA, yCIOBHE MapaJUIeIbHOCTH MPSIMBIX. YpaBHEHUE OKPY>KHOCTH C LIEHTPOM B Hadaje
KOOpJMHAT U B JII000H 331aHHOM TOYKE.

['paduueckas MHTEpIIpETAINS YPaBHEHHH C IBYMS IEPEMEHHBIMU M X CUCTEM, HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM

I'eomerpusn
(220 v)

HavanpHble MOHATHS U TEOPEMBI TEOMETPHH.

BO03HUKHOBEHHE T'€OMETPUHN U3 TPAKTUKU.

['eomerpuueckue GUrypsl u Tesna. PaBeHCTBO B TeOMETPHH.

Touka, npsiMast ¥ IIIOCKOCT.

[TonsiTHE O FEOMETPUYECKOM MECTE TOYEK.

Paccrostaue. Otpesok, nyd. Jlomanas.

VYron. [Ipsmoit yron. OcTpble u Tynble yriibl. BepTukaibHble 1 cMeXHbIE YIIIbl. buccekTpuca yria u ee cBoiCTBa.

[TapayenpHble W Iepecekaroniecs: npsMble. [IepneHauKyInsIpHOCTh NpsAMBIX. T€OpeMbl O MapajuIeIbHOCTH U IMEPHEHIUKYISIPHOCTH MPSMBIX.
CBOICTBO CEpEIMHHOTO MEPIEHANKYISIpA K 0Tpe3Ky. [lepneHanKymsp u HaKJIOHHAs K MIPSIMOH.

MHOrOyroibHUKH.

OKpy’>KHOCTb U KpYT.

Harnsiaele npesictaBieHust 0 MpOCTPAHCTBEHHBIX Tesax: KyOe, mapaiienenunesie, npusMe, nupaMmuze, mape, chepe, Konyce, muinnape. [Tpumepsr
ceyeHuil. [Ipumepsl pa3BepToK.

Tpeyronbuuk. [IpsmMoyronbHbIe, OCTPOYTOJbHBIE, U TYNOYTOJbHbIE TPEYTOIbHUKHU. BhicoTa, MenuaHa, OuccekTpuca, CpeHssl IUHUS TPEYroJbHUKA.
PaBHOOE1peHHBIE M pABHOCTOPOHHHKE TPEYTOJIbHUKH; CBOWCTBA U MPU3HAKH PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpusnaku paBeHCTBa TpeyroibHHKOB. HepaBeHcTBO TpeyronbHuka. Cymma yriioB TpeyrojbHUKAa. BHeIIHUE yIibl TpeyrojibHHKA. 3aBUCUMOCTD
MEXy BEJIMYUHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema daneca. [Togobue TpeyroabHUKOB; KOAQPuIKeHT nogodus. [IpuzHaku mogodus TpeyroabHUKOB.



Teopema IIudaropa. IlpusHaku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC OCTPOTO YIila MPSMOYTOJIbHOTO
TpeyroiabHuka 1 yrioB ot 0° go 180°; mpuBeneHue k ocTpoMy yriay. PemieHue npsMoyroibHbIX TPEYroiabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE
TOXAeCTBO. DOpMyIIbI, CBA3BIBAIOIIME CHHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC OJHOIO M TOro K€ yria. TeopeMa KOCMHYCOB M TE€OpEMa CHHYCOB;
IPUMEpPBI X IIPUMEHEHUS JIJIs1 BBIYUCIIEHUS 2JIEMEHTOB TPEYroJIbHUKA.

3amMeyaresbHble TOUKU TPEYTOJIbHUKA: TOUKHU IEPECEUeHUs CePEANHHBIX NEPIEHIUKYIAPOB, OMcceKTpuc, MenuaH. OKpyKHOCTb Dilepa.

YetsipexyronpHuk. [lapamienorpamm, ero cBOMCTBa W Npu3Haku. IIpAMOyrosbHUK, KBaJpaT, poMO, X CBOICTBa U mpu3Haku. Tpanenus, cpeaHss
JVHUA Tpanelyuy; paBHOOEAPEHHAs TPpaIleLysl.

MHuoroyronsHuku. Beinykiible MHOroyroiabHukd. CymMMma yIJIOB BBIIYKJIOTO MHOIOYrOJbHUKA. BIMCaHHBIE M ONMCAaHHBIE MHOTIOYTOJIBHHMKH.
ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb U Kpyr. Llentp, paguyc, auamerp. Jyra, xopna. Cekrop, cermMeHT. LleHTpanbHbIi, BOMCAHHBINA Yroj; BEJIWYMHA BIMCAHHOIO yIia.
B3anMHOe pacronokeHue npsMOM M OKPY)KHOCTH, JABYX OKpyXHOcTed. KacarenpHas W ceKymas K OKPYXHOCTH, PaBEHCTBO KacaTElbHBIX,
IIPOBE/ICHHBIX U3 OAHOW TOYKU. MeTpHuecKre COOTHOIIEHHS B OKPYKHOCTH: CBOMCTBA CEKYIIMX, KACATEIIBHBIX, XOP/I.

OKpy’>KHOCTb, BIIMCAHHAs B TPEYroJbHUK, U OKPYKHOCTb, ONMCAHHAs OKOJO TpPEYrojbHHKA. BHMCAHHbIE U ONMCAHHBIE YETHIPEXYTOJbHUKHU.
BnyicanHbIE M ONIMCAHHBIE OKPYKHOCTH ITPaBUIIBHOIO MHOTOYTI'OJIbHUKA.

H3Mmepenune reoMeTpuuecKuX BeanunH. JnuHa otpeska. /[nrHa 10MaHo#, IEpUMETp MHOTOYTOJIbHUKA.

PaccTosgnue ot Touku 10 npsAmoi. PaccrosiHue Mexnay mapajuienbHbIMU NpAMbIMHU. JUIMHA OKPY)KHOCTH, YMCJIO T; JJIMHA Oyrd. BenmuuHa yria.
I'pangycHas mepa yria, COOTBETCTBUE MEKY BEIMYMHOMN YIJIa U IJIMHOW YU OKPYKHOCTH.

[TonsiTre o momaay miockux ¢uryp. PaBHOCOCTaBIeHHBIE U PaBHOBEIUKUE (PUTYPBHI.

[Tnomane npsamoyronapHuka. Ilnomane napannenorpamMmma, TpeyroibHUKA U Tpaneuuu (OCHOBHbIE (opMyiibl). Dopmysibl, BeIpakarolue II0MAab
TpPEYrojbHUKa: 4Yepe3 JBE CTOPOHBI M Yroj MEXAY HHUMH, 4Yepe3 NEepUMETp U paJuyC BIHCAHHOM OKpyXHOCTH, ¢opmyna ['epona. Ilnomane
YEeThIPEXYTOJIbHUKA.

[Tnomanp kpyra u mIomaas CEKTopa.

CBsi3b MeX/1y MJIOUIAIIMU TOA0OHBIX GUTYP.

O6wem tena. opmyiiel 00beMa MPSIMOYTOIBHOIO MapajieNenunesa, Kyoa, mapa, HWIMHIPA U KOHYCA.

BekTopsl.

Bekrop. [nuna (Monynb) Bektopa. Koopnuuatel BekTopa. PaBeHcTBO BekTOpoB. Omeparuu HaJl BEKTOpaMH: YMHOKEHHE Ha YHCIIO, CIIOXKEHUE,
pa3oKeHue, CKAJILIPHOE ITPOU3BENCHUE. YTOI MEXKIY BEKTOPaMHU.

['eomeTpuyeckue npeoOpazoBaHUsl.

[Tpumepsr aBuxenuit puryp. Cummerpust ¢uryp. OceBas cCUMMETpUs U MapaienbHbli nepeHoc. [loBopot u nentpanbHas cummerpus. [lonsarue o
romotetnn. [Tonobue duryp.

[TocTpoeHus ¢ TOMOIIBIO HUPKYIISI U TMHEUKH.



OcHoBHBIE 3aJ]aul Ha IOCTPOEHHUE: AEJIEHUE OTpE3Ka I0MOojaM, IOCTPOEHUE TPEYroJbHUKA IO TPEM CTOPOHAM, IOCTPOEHHUE MEPHEHAMKYISApa K
IPSMOii, TOCTPOCHUE OUCCEKTPUCHI, IETICHNE OTPE3Ka Ha N PaBHBIX YaCTEH.
[TpaBuiIbHBIE MHOTOI'PAHHUKHU.

JJIeMEeHThI JIOTUKH, KOMOUHATOPHUKH,

CTATUCTHKHA U TCOPUH BepOﬂTHOCTeﬁ

(45 v)

JHoxka3zatenbctBo. OmnpeseneHus, A0Ka3aTelbCTBA, aKCUOMBI M TeopeMmbl; cieacTBusi. HeoOxomumble u poctaTouyHble ycioBusi. KoHTp mpumep.
Joka3zatenbeTBo OoT mpoTuBHOTO. [Ipsimas u oOpaTHas TEOpEeMBI.

[TorsiTre 06 akCHOMATHKE M AKCHOMATHIECKOM MTOCTPOCHUH TeoMeTprH. [IThIii mocTynaT IBKIIH/IA ¥ €T0 HCTOPHSL.

MHuosecTBa U KOMOMHATOPUKA. MHOKECTBO. DIIEMEHT MHOKECTBA, TOIMHOKecTBO. O0BheIMHEHNE U TIepeceueHrne MHOXKECTB. JJnuarpammer Ditnepa.

[Tpumeps! perreHrss KOMOMHATOPHBIX 3a/1a4: IIepedop BapUaHTOB, IPABUIIO YMHOKEHUS.

Craructuueckue nanuble. llpencraBiienne AaHHBIX B Buje TaOmun, auarpamm, rpaduxoB. CpenHue pe3ynabTaToB u3MepeHui. [lonstue o
CTaTHCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

[TonsiTvie ¥ MpUMEPHI CITYYAMHBIX COOBITHIA.

BepostHocts. YacToTa cOOBITHS, BEPOATHOCTh. PaBHOBO3MOKHBIE COOBITHS M TOJCYET HMX BEpOSTHOCTH. lIpencraBieHue o reoMeTpuuecKoi
BEPOSATHOCTH.

S kaace
Conep:xanue QMCIHUILIMHBI.

[enp u3ydeHHs Kypca MaTeMaTUKH B S5 KJacce — HAYYUTCS MPOU3BOJAUTH JEHCTBUS C HATypaJbHBIMU UYHCIaMH, OOBIKHOBEHHBIMU IPOOSMHU,
COJIEpXAIIMMHU OJIMHAKOBBIA 3HAMEHATENb, JECATUYHBIMU JAPOOSIMU, YMETh UX CPaBHUBATH, OMPENCIATh MOPSJIOK IEHCTBUM, pelIaTh ypaBHEHUS WU
TEKCTOBBIE 33/71a4d, PabOTaTh C OYKBEHHBIMHU BBIPOKEHHUSIMHU W MPOCTEHIIMMH (OpMyTaMH, BBIUYUCISITH MPOIEHTHI, TPOBOAUTH OIEHKY pPe3yIbTaTOB
BBIUMCJICHUM, CTPOUTH KPYTOBbIE AMAarpaMMBbl, pa00TaTh ¢ HHCTPYMEHTAMU ISl BEIYUCICHUN U U3MEPEHUN (MUKPOKAIBKYISTOP, TPAHCIIOPTUD, LIUPKYII,
JUHENKA).

3amaun Kypca: BbIpaOOTaTh BBIYMCIUTEIbHBbIE HABBIKM, HAYYUTh peIIaTh 33Ja4d ¢ OOBIKHOBEHHBIMH JPOOSIMH, COJACPKAIIUMH OJMHAKOBBIN
3HaMEHaTeNb, JACCATUYHBIMUA JPOOSMHU, CMEIIAHHBIMU YHCIIaMH, HAXOJIUTh IMPOLIEHTHI, pelIaTh ypaBHEHHs, paboTaTh ¢ MpOoCTeHIIMMU (QopMmyIamu.

Coaepxxanue nporpamMmbl
1. HarypaabHble 4yucaa U WKAJIbI (15 9).



HarypanbHble uncna u ux cpaBHeHue. I'eoMmeTpuyeckue (QUIypbl: OTpPe30K, MpsiMasi, JIyd, TPeyrolbHUK. V3MepeHne u MOCTpOEHHE OTPE3KOB.
KoopaunaTHslii 1yy.

OCHOBHAaS II € JI b CHCTEMAaTU3UPOBATh M OOOOLIUTH CBEICHUS O HATYPAIbHBIX YHCIAX, 3aKPEMUTh HABBIKH MOCTPOCHHS U M3MEPEHUS
OTPE3KOB.

2. CioxeHHe M BBIMUTAHME HATYPAJIbHBIX YHCE (204).

CrnoxeHue 1 BBIYUTAHUE HATYPAIBHBIX YUCEII, CBOMCTBA CI0XKEHUs. Penienne TeKkCToBbIX 3ana4d. YncinoBoe BoIpakeHNEe. byKBEHHOE BBIpaKEHUE U
€ro YUCJIOBOE 3HaueHHUeE. PellleHne TMHEeNHbIX YpaBHEHUN.
OCHOBHAaS4 1€ Jb: 3aKPEIUTh U Pa3BUTh HABBIKU CIIOXKCHHS U BBIYMTAHUS HATYPAJIBHBIX YHCEIL.

3. YMHO:KeHHe U JieJIeHHe HATYPAJIbHBIX Y Cesl. JJIeMeHThI KOMOHMHATOPUKH (27 1).

YMHOXEHHUE H ACJIICHUC HaTypaJlbHbIX 4YHCCII, CBOMCTBA YMHOXCHHUA. KBaIIpaT u Ky6 yucaa. PermeHne TEeKCTOBBIX 3aaa4 .Coueranus u
pacupeaciCHuA.
OcHOBHa#4 I € JI b." 3aKPCIIUTL U PAa3BUTh HABBIKH apI/I(l)MeTI/ILICCKI/IX ﬂeﬁCTBHﬁ C HATYpaJIbHbIMU YUCJIaMH.

4. Inomaau u o0beMbl (13 4).

Beraucnenus o ¢popmynam. [lnomane npsmoyronbsauka. Enuauie! miomaneir. O0beM mpsMoyroibHOTO Mapasuiesienune/ia.
OcCcHOBHaASA I €J b. PACHIUPUTH NPEACTABICHUS YUaIUXCsl 00 U3MEPEHUH T'€OMETPUUYECKUX BEJIMYMH Ha NPUMEPE BBIUUCIEHUS ILUIoLaneil u
00BEMOB M CUCTEMATHU3UPOBATh U3BECTHBIE UM CBEACHUS O €AMHUIAX U3MEPEHHS.

5. OObIKHOBEHHBIE Apodu (26 u).

OxkpyxHocTh U Kpyr. OObIKHOBEeHHass ApoOb. OcHOBHBIE 3amaun Ha ApoOu. CpaBHeHHE OOBIKHOBEHHBIX JpoOeil. CiokeHWe W BBHIYHTAHHUE
OOBIKHOBEHHBIX JIpO0Eii ¢ OIMHAKOBBIMU 3HAMEHATEIISIMHU.
OCcHOBHAaS II€Jb: MO3HAKOMUTH YYAIUXCS C TOHIATHEM JpOoOH B 00beMe, TOCTATOYHOM JJIs BBEJICHUS AECATUYHBIX IPOOEH.

6. decaTuunbie apoou. Ci10:keHHe H BbIYHTAHUE JeCATHUYHBIX Apooeii(13 ).

Hecstuunas 1po0s. CpaBHEHUE, OKPYTJIEHUE, CII0)KEHHUE U BRIYUTAHUE JIECATUYHBIX JpoOeil. Perenne TekcToBbIX 3a1au.
OcHOBHas II e Jb: BEIPadOTaTh YMEHHSI UNTATh, 3aIIUCHIBATh, CPABHUBATH, OKPYTIISATh AECITUUHBIC TPOOH, BHITIOIHATE CI0KEHHUE U BEIUUTAHUE
JeCATUYHBIX ApoOeii.

7. YMHOXeHHe U JIeJIeHHe JeCATUYHbIX Apodeii (26 4).
YMHOXEHUE U JACICHUC ACCATUYHBIX ;[p06el71. Cpe;[Hee apI/I(bMeTI/I‘-ICCKOe HECKOIBKHMX uHcel. PellieHne TeKCTOBBIX 3ajaa4.

OcHOBHAaHA oI € Jb: BBIpa6OTaTB YMCHHA YMHOXATb U OCIUTH ACCATUYHBIC ,Z[pO6I/I, BBITIOIHATE 3aJlaHUsl Ha BCe JEeHCTBUS HaTypaJbHbBIMU
qucjiIaM1 U ACCATUYHBIMU }Ip06$IMI/I.



8. MHcTpyMeHTBI 115 BbluMcaeHnii U u3mepenui (17 v).

HauanpHbie CBCIACHUA O BBIYHUCIICHHAX HaA KaJIBKYJIATOPE. HpOHGHTBI. OCHOBHBIE 3aaa4u Ha IIPOLCHTHI. HpI/IMepBI Ta6J'II/II_[ U auarpamm. YFOJ'I,

TPEyrojbHUK. MI3MepeHue, IoCTpOECHUE YIIOB.
OcHoOBHas 1€ b: chopMUPOBATH YMEHHUS PeLIaTh IPOCTEUIIINE 3aa4l Ha POLIEHTHI, BBITOIHATh U3MEPEHUS U TOCTPOCHUS YTJIOB.

9. DJIeMeHThI JIO'HKH, KOMﬁHHaTOpI/IKI/I, CTATUCTUKHU U TCOPUH BepOHTHOCTeﬁ
( M3y4yeHue TeMbl pacrHpeiesieHO PaBHOMEPHO B TEUYEHHE BCEro y4eOHOro roja u coxaepxkutcs B ydeOHuKax 2006 m 2007 romoB B 3aJauHOM
MarepHale, B OCHOBHOM, UMerolleM o0o3HaueHue P)
MHOXecTBO. DIEMEHT MHOXKECTBA, MOJAMHOKECTBO. OObEeTMHEHNE U NTEPECEUCHUE MHOKECTB.
[Tpumeps! pereHrsi KOMOMHATOPHBIX 3ajjay: epedop BapUaHTOB, IPABUIIO YMHOXKEHUS.
[IpencraBnenne JaHHBIX B BHJIE TAOJIUII, TUArpaMM, rpadukos.
IToBTOpenue. Pemenue 3agay 18 4.

KaﬂeﬂnapHO-TeMaaneCKoe IJIAHUPOBAHHUE y‘ICGHOFO MaTepualia

Bcero
Ne C 5 YPOKOB
. oJiep)kaHue yueOHOro marepuana o Cpoxu _—
Bunnl negrenpHoctu
TeMe (Henenu) | KOHTPOJIS
1 Hatypanbnble uncna u mxansr (15
4acoB)
11 IToBTOopenue. [ericTBus ¢ 5 UreHue u 3a1uch HaTypAJIbHBIX 1 Bxonnoit
HaTypaJbHBIMH YHCIAMH qHcel KOHTPOJIb
1.2 Hatypanbnble uncna. O6o3HaueHue 2 3anuceIBaHUE HATYypaTbHBIX YUCeN. | 2
HaTypaJIbHbBIX YHCEI
1.3 Ortpesok. TpeyronapHuk. [1m0cKOCTD. 3 [Toctpoenue oTpe3KoB, H3MEPEHHUE Cp
[Ipsimas Jlyu. JUTUHBI 0Tpe3koB O003HaYeHHe
MPSIMBIX, JTy4el, IOCTPOEHUE JOII.
Iyden




14

[ITxanbr 1 KOOPAUHATHI

ITocTpoeHre KOOPAUMHATHOIO JIy4a,
3aMMch KOOPJAUHAT TOYEK Ha JIyde

15 Memnb1ie uian OoJbIe. CpaBHeHME HAaTYpaJIbHBIX YHCEIL,

KOOpJIUHAT
CpaBHEHME YHCEN.
1.6 KoHnTtposbHas padota 3anuch U CpaBHEHHE HATYpPabHBIX K.P.Nel
Nel.HarypanbHble uncia v mKaibl YyuCell, KOOPAUHAT TOYEK,
IIOCTPOEHHE OTPE3KOB, UX
n3MepeHue
2 CnoxxeHue 1 BbIYUTaHUE
HaTypaJibHbIX ymcel (20 ypok)
2.1 CrnoxxeHue HaTypaiabHBIX YUCEN U €r0 Hcnonbs3oBaHue CBOWCTB
CBOICTBa HaTypaJIbHBIX YHCEI MPU CI0KEHUH

2.2 Brruntanue Hcnonp3oBanue CBOMCTB JIMKTaHT
HaTypaJbHBIX YHCET MPU
BBIYUTAHUU

2.3 | KonrponbHas padora Ne2. CiioxxeHue Hcnonb30BaHme CBOWCTB K.P.Ne2

Y BBIYMTAHUE HATYPAIbHBIX YHCEIL. HaTypaJIbHBIX YHCEJI MIPU CII0KEHUH

Y BBIYUTAHUU

24 UucnoBbie U OYKBEHHBIE BBIPAYKEHUS, UutaTh OYKBEHHBIC BBIPAXKEHUS,
3aMUChIBaTh

2.5 | BykBeHHas 3aITUCh CBOMCTB CIIOKEHUS Hcnonb3oBanre OyKBEHHOM 3amUCH Jlukrant

1 BBIYUTAaHUA

CBOWCTB CII0KEHHS 1 BEIYUTAHUSI




2.6

YpaBHeHue

MPOBEPKA, SIBJSETCS JIU TaHHOE
YHUCJIO KOPHEM YpaBHEHUS WIH HET;
pelieHue ypaBHEHH, 3Has IpaBuiia
HaXO0KJIEHHUSI KOMIIOHEHTOB
JIEHCTBHUI CIIOKEHHUS M BRIYUTAHUS

2.7 | KontponpHas padota Ne3. Yucnossie [TocTpoenue oTpe3KoB U 9 K.P.Ne3
1 OyKBEHHbIE BBIPAKECHHUS. U3MEpEHUe UX JUTMHBI C IOMOLIbIO
YpaBHeHnus. JIMHEWKH, H300paKeHUE TPSIMOH,
Jy4a,0Tpe3Ka,n300pakaTb TOUKU
Ha YHUCIIOBOM JIyue C 3aJJaHHBIMU
KOOp/JMHATaMU; CPAaBHUBAHHE HAT.
qucell.
3 | YMHOXEHHUE U JeNICHHE HAaTypaIbHbIX
yucen (27 ypoKoB)
3.1 YMHOKEHUE HATYPaJIbHBIX YUCET U YMHOEHHE OJIHOTO YHciIa Ha 10
€ro CBOICTBa Ipyroe,IpUMeHsIsl CBOICTBA
YMHOXXEHUS. Y MEHHE YMHOXKATh
MHOTO3HAYHBIE YUCIIA, TPIMEHEHHE
CBOWCTB YMHOXEHHUS IIPU
HaXO0XKJICHUH 3HAYEHUS BBIPAKCHUS
U YIpPOILEHUH OYKBEHHBIX
BBIPAKCHUIA.
3.2 [enenue. IIPUMEHEHHUE CBOMCTBA JEJIECHUS. 11 Kpsal
YMeHue 1eIUTh MHOTO3HAUYHbIe YeTBEPTh

Pabora 3a 1 yerBepTh

CucTeMbl UCUHCIICHUS.

YHUCIIa YTOJIKOM; HaxO0XJICHHUE
HEN3BECTHBIX KOMIIOHEHTOB
JEWCTBUM IETICHUSI 1 YMHOKEHUS.




3.3

Henenue. /lenenue ¢ octaTkoM

BBINIOJIHEHUE JICIIEHUS C OCTATKOM;
HAXO0XJEHUE JIETMMOr0 10
HEMOJIHOMY YaCTHOMY

12

3.4

KontponsHas pabora Ne4.
YMHOXKEHHE U ACJICHUEC HATYypPaJIbHBIX
qHCelL.

JIJICHUE U YMHOKCHUE
HATypaJIbHBIX YUCEII B TIPeIenax
KJIacca THICS Y, PEIICHNE TEKCTOBBIX
3a/1a4 B KOTOPBIX JaHHAs
BEJIMYMHA B HECKOJIBKO pa3 Oosbliie
( MEHBIIIC) HCKOMOM; MPUMCHCHHE
CBOICTBA JIEJICHUS U YMHOXCHHUSI,
cBs3aHHbIC ¢ 0 U 1; BRINONHATH
JICJICHUSI C OCTATKOM

K.P.Ne4

3.5

VYipouieHue BeIpaKeHUN

JICJICHUE U YMHOKCHUC
HATypaJIbHBIX YUCEII B TIPeIeIax
KJIacca THICS Y, PEIIaTh TEKCTOBBIC
3aJ1a4¥ B KOTOPBIX JaHHAS
BEJTMYMHA B HECKOJIBKO pa3 Oosbliie
( MEHbIIIE) HCKOMOI1; MPUMEHEHHE
CBOCTBA JIENICHUS U YMHOXCHHUSI,
cBs3aHHbIC ¢ 0 ¥ 1; BRINOIHEHHE
JIeJICHUS C OCTaTKOM

13

JvuKTaHT

3.6

[TopsAok BEINONIHEHUS IEUCTBUN

OIIpElIeIICHUE TIOpPsIIKa NCUCTBUH B
BBIPAXKCHUAX; HAXKIACHHUC
3HAYCHHEC BBIPAKCHUA.

3.7

KBanpar u ky6

14

3.8

KontponbHas pabora NeS5.
YMHOXKEHHUE U JIelIeHNe HAaTYpaIbHbIX
qHCel.

OIIpeleIIeHUE NIOPsIIKa NIEUCTBUH B
BBIPAKCHUAX; HAXOJUTh 3HAYCHUE
BBIpAXCHUSA

K.P.No5




[Tnomanu u o6vemsl (13 ypokoB)

4.1

DopmyIibl

Haxoxxenue 3Ha4eHHsT BETMYHHBI,
UCTOJB3Ys JaHHYIO (hOpMyITy;
cocTaByieHHe (HOPMYIIBI IO
YCJIOBUIO 33/1a4H; BBIPOKCHUE M3
(hopMyIIbI OHON TIEPEeMEHHOMN
4yepe3 OCTalbHbIC.

4.2

[Tmomaas. @opmyna rronaan
MPSIMOYTOJIbHUKA

3anuceiBanue GopMyI1 IIIOIMAAN
OpSIMOYTOJIbHUKA U
KBa/ipata.Beruncnenue riomaam
OpsSIMOYTOJIbHUKA U KBaJIpara.
BBIYHCIICHUE TUIOLIAIH
NpSIMOYTOJIbHUKA, KBaJ[paTa U
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.

15

Cp

4.3

EnuHuiber n3MepeHus miomaen

JuKTaHT

4.4

IIpssMOYyTONIBHBIN MapalIeIeIUuIe ]

H300pakeHne MPSMOYTOJIbLHOTO
napajuieJIienuIe/1a; HaxoKIeHue
TIJIOIIAIN €r0 MMOBEPXHOCTH

16

4.5

O6bembl. O0BEM MPSAMOYTOJIBLHOTO
napaJuleenumneaa




4.6

KonTponbaas padorta Ne6. ITnomanu
A 00BEMBEL.

HAXO0XKJCHUE 3HAYCHUS BEJIUYUHEI
1o (hopMysie; BBIpaKECHUE U3
(hopMyIIbI OHON TIEPEMEHHOM
4yepe3 OCTANbHBIC, HAXOKICHHE
o0BbeMa MPAMOYTOJILHOTO
napajuiesieuIe/1a; BhIIOTHCHHE
JNEUCTBUIH C IECITUYHBIMU
JIpOo0sSMH, HaXOXKJIeHHEe 00beMa
¢buryp, npeacTaBIgIONUX
KOMOHWHAIIHIO MPSMOYTOIBHBIX
napajuIeNIeTUIe/I0B.

K.P.Ne6

OObIKHOBEHHBIE 1POOH (26 YPOKOB)

5.1

OKpy>KHOCTb U KpyT

N300paxeHne OKpyKHOCTU U
Kpyra C IIOMOILBIO UPKYIIL

17

5.2

Jom. OOBIKHOBEHHBIE IPOOH

YTCHUC U 3aIl11UCh O6I)IKHOB€HHI)IX
npo0eit; HaXOXK/IeHNEe 3HAYCHUS
JIpoOu OT YKCiIa M YUCTIO 110
3HAUEHUIO ero Apodu

18

Kpzal
MOJTYyTOJTHE

5.3

CpaBHenue apobeit

cpaBHEHHUE apodei ¢
OIMHAKOBBIMHU 3HAMCHATCIISIMU,
M300paKeHUE X Ha YUCIOBOM

Iyye.

5.4

HpaBI/IJ'H:HLIC 1 HCTIPABUJILHBIC ,Z[pO6I/I

. paCliO3HaBaHUC MTPABUJIBHBIX U
HCTIPpaBUJIbHBIX IIpO6CI71; OTMCTKa
HX Ha YUCJIIOBOM JIY4YC.

19




9.5 Konrponsnas pabora Ne7. cpaBHeHHE Apo0eil; HaxOXKIeHUEe K.P.Ne7
OO0bikHOBEHHBIC poOu. [IpaBmiIbHBIE JIpoOu OT yncia; HaXOXKIACHUE
U HETIPaBHJIbHBIC IPOOH. 3HAUEHUE BBIPAKEHUS,
n300pakeHue OKPY>KHOCTH C
3aJJaHHBIM LIEHTPOM U PaZANYCOM.
5.6 CrnosxeHue 1 BBIYMTaHUE APOOEH ¢ CJIO’KEHHUE U BBIYUTAHUE IPOOH C
OJIMHAKOBBIMM 3HaMEHATEeISIMU OJIMHAKOBBIMM 3HaMEHATEISIMH.
5.7 Jlenenue u 1podu IIpE/ICTaBIEHNE YaCTHOIO B BUJIE 20 JUKTAHT
IpoOu 1 HA00OPOT; 3aNUCh
HaTypaJbHOI'O YUCIIA B BUJIE IPOOH
C 3a/laHHBIM 3HaAMEHaTEeJIEM.
5.8 CwMerianHble yncna IIpencraBneHue cMelIaHHOTO Cop
qucia B BUJE CyMMBI LIEJIOH U
JIpOOHO YacTel; MpeacTaBICHUE
CMEILIaHHOTO YHCJIa B BUJIE
HENpPaBWIBHOM Ipo0H; BbIJIEIECHNE
LIE€JION YaCTH U3 HENPAaBWIBHON
poowu.
5.9 CrnosxeHue ¥ BBIYMTAHUE CMEIIaHHbIX Hcnionp3oBanue npaBmil cnoxenus | 21
yucel Y BBIYUTAHUSI CMEIIAHHBIX YHCEIl
IIPU BBITOJIHEHHE YITPaKHEHUN
5.10 KonTponbhas pabota Pemrenne npuMepoB Ha CIIOKEHUE U K.P.Ne8

Neo&.Cwmemannabie yncia. CioxeHue u
BBEIUMTAHUE CMEIIAHHBIX YHUCE.

BBIYUTaHHE OOBIKHOBEHHBIX IpO0Oeii
Y CMELIAaHHBIX YUCeN; NPUMEHEHUE
CJIO’KE€HUE U BBIYMTaHUE
CMEUIaHHBIX YUCEJ MPU PELICHUN
TEKCTOBBIX 3a]1a4, HAX0XKJICHHUE
3HAYCHHS BBIPAKEHUS.




Hecaruunbie apodu. CroxxeHue u
BBIUNMTAHUE IECATUYHBIX Ipobeit (13

YPOKOB)

6.1

JecsiTuuHast 3amuch APOOHBIX YHCET,

3ammch apooOeid, SHaMEeHATEb
KOTOPLIX €AUHHIIA C HCCKOJIbKMMU
HYJISIMHU, B BUAC OCCATUYHBIX,
3aUChIBATh IECATUYHBIX APOOEH B
BHUJI€ OOBIKHOBEHHBIX.

6.2

CpaBHEHHE IECATUYHBIX JpoOei

ypaBHHUBAaHHE KOJIMYECTBA 3HAKOB B
JIPOOHOM YacTH Yucia. CPaBHCHHE
JECSITUUHBIX ApO0Oeii, UCTIOIb3Ys
MIPaBWJIO CPABHEHUS HATYPaIbHBIX
YHUCelL.

22

JUKTAHT

6.3

CrnosxeHue ¥ BBIYUTaHUE JECITUYHBIX
npobeit

[IpuMeHeHue MpaBUIl CIIOXKEHUS U
BBIYUTAHUS JECATUYHBIX APOOCH;
MIPEACTABICHUE TECATHUHBIX
Ipo0eit B BUJIE CYMMBI pa3psiTHBIX
cllaraeMbIX; CpaBHEHHUE
JECSITUUHBIX ApoOei Mo pa3psiiaM.

23

Cp

6.4

[TpuOnm>xeHHbIE 3HAUEHUS YHCETT.
Oxpyrienue yucen

Hcnonb3oBanue mpaBuiia
oKkpyrieHus uncen. OKpyrieHue
JECSITHUYHBIX ApOoOU; HaXOXKICHUE
MPUOTMHKEHUS YUCEIT C
HEJ0CTATKOM M U30BITKOM.




6.5 | Konrponbnas padora Ne9. Croxxenue [IpumeHeHue mpaBuil CIOXKEHUS U K.P.Ne9
Y BBIYUTAHUE JIECATUIHBIX TPOOCH. BBIYUTAHUS JCCITUUHBIX IPOOEH;
OxpyrieHnue yuces.
OxpyrieHne JecITHIHBIX ApoOu;
HAXO0XJICHUE TPUOIMKEHUS THCETT
C HEJI0CTATKOM M M30BITKOM.
7 YMHOKEHUE U JICJICHUE ACCATUIHBIX
npobeit (26 ypokoB)
7.1 YMHOKEHHE AeCATUYHBIX Ipo0ei Ha [IpumeneHne TpaBmiia yMHOXKCHHS | 24 JUKTaHT
HATypaJIbHBIC YUCIIa JECSITHYHBIX Apo0Oeii Ha
HATypaJIbHOE YHCJI0, YMHOKCHHE
JECSITUUHBIX Apo0Oel Ha
HaTypajbHble uncia: Ha 10,
100,1000 1 1.1
7.2 Jlenenue necaTUUHBIX JIpoOeii Ha JIETICHUE ICCATHYHON JpOoOH Ha 25 JIIUKTAHT
HaTypaJbHbIE YUCIa HatypanbHoe uncio; HalO, 100,
1000;06parienue 0ObIKHOBEHHOM
Ipo0Ou B IECATUYHYIO.
7.3 Konrtponsnas padora NelO. YMHOEHUE U JIEIEHNE K.P.Ne10

YMHOXEHUE U JIeJICHUE JeCITUUHBIX
IpoOeit Ha HATypaJbHBIC YKCIa.

JIeCATUYHBIX Apo0eil Ha
HaTypaJIbHbIE YNCIa; UCIIONb3YS
MpaBWJIa YMHOXKEHUS U JICJICHUS
JECSITUYHOM 1poOu Ha
HaTypaJbHOE YUCJI0, HAXOAUTh
3HAUEHUE BBIPAXKEHUS; PEIICHUE
TEKCTOBBIX 3aj]a4 U ypaBHEHUI,
MIPUMEHSITH NIPaBUII JEJIECHUS




7.4

YMHOKEHUE TeCATUIHBIX Tpo0eit

ymHoxenue yucia Ha 0,1;0,01,
0,001 u 1. n; Pemecuue
YIPA)KHEHHUM HA IPUMEHEHHE
MpaBWJIa YMHOKCHHSI IECATUIHBIX
TpoOei.

26

7.5

JleneHue AecATHYHBIX IpoOeii

Hcnosp3oBanue npaBuiia J€JIEHUS
Ha JIECATUYHYIO IPOOb B pEIICHUH
yIOpaKHEHUM.

JICJICHUE YHCTIa Ha JCCSITHIHYIO
npo6s; Ha 0,1;,0,01,0,001 u T.1.

27,28

7.6

Cpennee apudmernueckoe

Hcnonb3oBanue mpasuiia
HAXO0XACHUS CPEIHETrO
apu(PMeTUYECKOr0 HECKOJIBKUX
4HCcell; onpeAeNieHue cpeaHei
CKOPOCTH JIBUYKEHUSI.

Cp

7.8

Konrponsnas padora Nel 1.
YMHOKEHUE U JIeJICHUE JECITUUHBIX
po0ei.

Hax0>KJICHUE MPOU3BEJICHUS U
YaCTHOTO JIECATUYHBIX IPOOEii;
HaxO0’KJICHUE 3HAUYCHHE
BBIPXKEHMS, COJIEPIKAIIETO
YMHOXCHHE U JIeTICHUE Ha
JECATUYHYIO IPOOh; HAXOXKIECHNE
cpeaHero apudMeTu4ecKoro
BEJIMYUH B MIPOLIECCE PELICHUS
TEKCTOBOM 3a/1auu; pEIIeHNE
TEKCTOBBIE 33/1a4 Ha JABUKEHUE B
MIPOTHBOTOJIOKHBIX HAIIPABJICHHIX

29

K.P.Nel1

NHCTpyMEHTHI U1 BBIYUCICHUHN U
u3mepenuii (17 ypokos)




8.1

MUKpPOKaJIBKYJIATOP

BBITIOJTHEHUE apU(METHICCKUX
NEUCTBUS C HOMOIILIO
MHKPOKAIBKYJISITOpA

8.2

[IponeHTsI

3aMuch JECATHYHBIX ApoOel B BUIE
MPOIIEHTOB U HA00OPOT;
HAXO0JK/ICHHE HECKOJIbKO MPOILIEHTOB
OT BEJIMYMHBI; BEJINYUHY TI0 €€
HPOLICHTY.

30

8.3

KonTponbnas padota Nel2.
IIporieHTHI.

HaxoxaeHre HeCKOIbKUX
MPOIICHTOB OT YKCIIA;
MPEACTABICHUE ICCITHIHON JPOOH
B BHJIC ITPOIICHTOB U HA00OPOT;
HaXO0XKACHUE YMCIa II0 €ro
MPOIICHTaM; BBIPAKEHHUE YaCTH
BEJIMYUHBI B POIIEHTAX

K.P.Nel2

8.4

VYro. IIpsmoii u pa3BEpHYTHIM YroJl.

UYepTeKHBIN TPEYTrOJIbHUK,

N3obpaxenue n o003HaueHNE
VIJI0B; CpaBHEHHE YTJIOB,
n300pakeHNe U pacrio3HaBaHUE
MPSIMBIX YTJIOB C TIOMOIIIBIO
YEepTEKHOTO TPEYTOIbHHKA.

31

[IpakTruec
Kas paboTa

8.5

N3mepenue yrinos. Tparncoptup

Pacrio3HaBaHuE OCTPBIX U TYIBIX
YIJI0B € IOMOUIBIO YEPTEIKHOTO
TPEYroJbHUKA; N300paKeHNE YIIIOB
3aJIaHHOM BEJIMYMHBI C IOMOLIBIO
TPAHCIIOPTHPA; U3MEPEHUE YTIIOB C
MTOMOIIBIO TPAHCIIOPTHUPA.




8.6

Kpyrossie quarpammsl

ITocTpoeHue KpyroBbIxX AUarpaMm,
n300pakeHNe pacIpeaesieHuUs
OTJIEJIbHBIX COCTABHBIX YacTEU
KaKoii 1100 BEIINYNHBI.

32

Jomarnsst
MpaKkTHIecC
Kast pabota

8.7

KonTponpHas padora Nel3. VribL

N3mepenue yrios ¢ IoMOIIbIO
TPAHCIIOPTHPA; IIOCTPOEHUE YIIIOB
3aJJaHHOW BEJIMYMHBI, PEIICHUE
TEKCTOBBIX 3a7]a4 Ha BBIYUCIICHUE
yIJIOB. Beruncienue rpaaycHoOu
MEpBI YIVIOB B HECTaHAAPTHOU
CUTYAalUH.

K.P.Nel3

JJ1eMEeHTBI JJOTHKH |
KOMOHMHATOPUKH

HToroBoe moBTOpeHHE Kypca
MaTeMaTHKHU 5 kiacca, n.44

10

IIpuBoAUTHL NPUMeEPBI MHOKECTB
,HaXO0MTh NepecevyeHmne u
o0beJUHeHHEe MHOKeCTB.
Pemats 3axa4u ¢ nepedopom
BAPHAHTOB, IPUMEHATH IPABUJIO
YMHOKECHHS, CTPOUTH
AHATPpaMMBbI JiJiepa.

BoinonusaTe apudmernyeckue
JEUCTBUS C U3yYEHHBIMU YUCIIAMY,
pelIeHne TEKCTOBBIX 3aad4,
IIOCTPOEHHUE YIII0B 33JaHHON MEPBI.

33,34,35

K.P.Ne14

KonTponbnas pabota Nel4 (utorosas)

Tpe0oBaHusA K YPOBHIO OATOTOBKH YUEHUKOB

VY4eHWKH OKHBI 3HATH/TIOHUMATh:
- TIOHSITHS HATYypPaJIbHOTO YHCIIA, IECITUIHONU TPOOH, OOBIKHOBEHHOU IpO0H;
- TpaBWJIA BBINOJHEHUS JEHCTBUH C 3aJJaHHBIMU YUCJIAMU;




- CBOiicTBa apu(METUYECKUX JACUCTBHI;
- MOHATHUS OYKBEHHBIX BBIPAKEHUH M ypaBHEHUH, IPOLIEHTOB;
- OIpEIENICHHs OTPE3Ka U JIyda, IPSMOYTOJIbHOIO IapaJlICIICIUIIENA U OKPYKHOCTH.

Yuenunku JA0JIDKHBI YMCTb!:

BBINOJIHATH apU(METUYECKHE ACUCTBUS C HATYPAIbHBIMU YUCIAMH U AECATUYHBIMU APOOSMHU;

HCI0JIb30BATh CBOWCTBA apu(PMETHUECKUX JICHCTBUN MPHU pEIIEHUH IPHUMEPOB;

pelarh ypaBHEHUs, yIpolaTh OyKBEHHbIE BHIPAKEHUS;

pemiaTh 3aa4i Ha IpoOU U C TIOMOIIbIO YPaBHEHHUIA;

HaxXOJUTh MMPOUCHT OT YHCJIa U YUCJIO 110 €TI0 IIPOLCHTY.

KpnTepml H HOPMBI OLICHKH 3HaHI/ll7[, yMeHHﬁ U HABBIKOB oﬁyqamumxcxl o MaTeMaTHuKE.
1. OneHka NTUCbMEHHBIX KOHTPOJBHBIX pa0OT 00y4arOIIUXCs 0 MaTeMAaTHKe.

OTBeT OLIEHUBAETCSI OTMETKOM «5%, €CIIN:

- paboTa BBHITIOJIHEHA MOJTHOCTHIO;

- B JIOTHYECKHX PACCYKJIEHUSAX U 0OOCHOBAHUH PEIICHUs HET MPoOeIoB U OIMHNOOK;

- B PEIICHUU HET MAaTEeMaTHYECKUX OIMUOOK (BO3MOXKHA OJJHA HETOYHOCTb, ONMUCKA, KOTOpasi HE SBJISICTCS CJCICTBUEM HE3HAHUS MM HETIOHUMaHHM I
yueOHOro MaTepuana).

OtmMmeTKa «4» CTaBUTCS B CICAYIOIUX ClIydasX:

- paboTa BBINIOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHUS 11arOB PEIIEHUsI HEJOCTATOYHBI (€CIM YMeHHE 00OCHOBBIBATh PACCYKIACHHS HE ABIISIOCH
CrelMaTbHBIM 0OBEKTOM IPOBEPKH);

- IOTIYIIEHbI OJ{Ha OIIMOKAa UJIH €CTh J[Ba — TPU HEJOUYETA B BHIKIIAAKAX, PUCYHKAX, yepTexax Wi rpadukax (€ciu 3TH BUIbI pabOT He SBIISIIUCH
CHeIHaIbHBIM 00BEKTOM IIPOBEPKN).

OtMmeTKa «3» CTaBUTCS, SCIIH:



- JIONmyIIeHo OoJiee 0THOM OMMOKH WK Oojiee ABYX — TPeX HEeI0OYETOB B BBIKJIAIKAX, UEPTEKax UM rpadukax, Ho oOyJaromuiics obnasaer
00s13aTeIbHBIMUA YMEHHUSIMH T10 TTPOBEPSIEMOIA TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:
- IOMYIIEHBI CYIECTBEHHBIC OMIMOKH, MOKA3aBIIIKUEe, YTO 00yJaromuics He 001a1aeT 00s3aTeIbHBIMA YMEHUSIMH 110 JAHHOM TeME B TIOJTHON Mepe.
OtMmeTKa «1» cTaBUTCS, €CIU:

- paboTa 1oKa3ana MOoJIHOE OTCYTCTBUE y 00y4aroerocs: 00s3aTesIbHbIX 3HAaHUN ¥ yMEHUH 110 IPOBEPSAEMOM TeMe MM 3HAYUTEIbHAS YacTh pabOThI
BBINOJIHEHA HE CAMOCTOSITEIIBHO.

YuuTenb MOKET MOBBICUTh OTMETKY 3a OPUTHHAIBHBIN OTBET HA BOIIPOC WM OPUTHHAIBHOE PEIICHUE 3a]]a4H, KOTOPBIE CBUIETEILCTBYIOT O BHICOKOM
MaTeMaTHYECKOM Pa3BUTHH 00y4aroIIerocs; 3a pemeHue 0ojee CI0KHOM 3a1auu WM OTBET Ha 00JIee CIIOKHBINA BOTIPOC, MPEITIOKEHHbBIE 00yJaromeMycs
JIOTIOJTHUTEJILHO TOCTIE BHIMIOJHEHUS UM KaKUX-JIH0O0 APYTUX 3a/IaHUM.

2.011eHKa YCTHBIX OTBETOB O0YUYaIOIIMXCS 110 MAaTEMATUKE
OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIU yUEHUK:
- TIOJIHO PacKphUI COAEpKaHUE MaTepralia B 00beMe, MPeAyCMOTPEHHOM MTPOrPaMMOil 1 Y4eOHUKOM;

- U3JIOXKUJI MaTCpUaJl TPAMOTHBIM A3BIKOM, TOYHO HCIIOJIB3YA MATEMATUYCCKYIO TCPMUHOJIOTHIO U CUMBOJIMKY, B onpeneneHHoﬁ JIOTUYECKOH
MNOCICAOBATCIBbHOCTH,

- IPaBUWJIBHO BBIMOJIHWII PUCYHKH, YEPTEkKH, TPaQUKHU, COMTYTCTBYIOLINE OTBETY;
- I0Ka3aJ YMEHHE WIUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPaMH, IPUMEHSTh €€ B HOBOM CUTyallMy TP BBINOJHEHUN IPAKTUYECKOTO 3a/1aHU;

- IPOJIEMOHCTPHUPOBA 3HAHHE TEOPUHU paHEe U3YUEHHBIX COMYTCTBYIOIIUX T€M, C(OPMHUPOBAHHOCTh M YCTOWYMBOCTH UCIOJIb3YEMBIX IIPU OTBETE
YMEHUI U HAaBBIKOB;

- OTBC€YaAJI CaMOCTOATCIIBHO, 0e3 HaBOAMIIUX BOIIPOCOB YUUTCIIA,

- BO3MOXHBI OJTHA — JIB€ HETOYHOCTH IIPH OCBELIEHHE BTOPOCTENEHHBIX BOIIPOCOB WJIN B BBIKJIAIKAX, KOTOPHIE YYEHHK JIETKO MCIIPaBUII I1OCIIE 3aMEYaHUs
YUUTENS.



OTBeT OLIEHUBAETCA OTMETKOM «4», €CITU YAOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO MPH 3TOM UMEET OJHMH U3 HeIOCTATKOB:
- B U3JI0KEHUU JIOMYILEHbl HEOOJIbILINE IPOOEbl, HE MCKAa3UBILIEE MAaTEMAaTUYECKOE COIEPIKaHUE OTBETA;
- IOIYLEHBI OJUH — IBa HEJ0YETa IIPU OCBELICHUU OCHOBHOI'O COJEPKAHMS OTBETA, UCIIPABIICHHBIE I0CIIE 3aMEUYaHUs YYUTEIS;

- JOIIYIICHbI omnoOKa uim 0ojee ABYX HEAOUYCTOB IPH OCBCHICHUU BTOPOCTCIICHHBIX BOIIPOCOB HMJIM B BBIKJIAAKAX, JICTKO UCHPABJICHHBIC ITOCIIC
3aMCUYaHUA YUUTCIIA.

OtMmetka «3» CTaBUTCS B CIEAYIOLIUX CIIydasix:

- HETIOJTHO PaCcKpPBITO COAep KaHue MaTepuaia (coaep:kaHue U3JI0KeHO (pparMeHTapHO, He BCET/Ia MOCIIE0BATENLHO), HO IIOKa3aHOo 00IIee MOHUMaHue
BOIIPOCA U MPOJEMOHCTPUPOBAHBl YMEHMS, JOCTATOUHBIE JUIsl YCBOCHHUS [IPOrpaMMHOT0 Marepuaia (onpezaenensl « pedoBaHUAMU K MaTEMaTHUECKOM
MOJrOTOBKE 00YYArOIIUXCs» B HACTOSIICH POTrpaMMe 110 MaTeMaTHKe);

- UMCJIMCB 3aTPYAHCHUA W JOIMYIICHBI OILIIMOKHU B OnpeCaACICHNU MaTeMaTH4ICCKOM TCPMUHOJIOTUH, YCPTECIKAX, BBIKJIAAKAaX, HCIIPABJIICHHBIC ITOCJIC
HECKOJIBKHMX HABOAAIIHUX BOIIPOCOB YUHUTCIIA,

- YUEHUK HE CIIPABUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYyallU IIPU BBIIOJHEHUH NPAKTUYECKOTO 3a/1aHusl, HO BBIIIOJIHMII 3aJaHUs 0053aTeIbHOIO
YPOBHSI CIIOKHOCTH I10 JAHHOW TEME;

- TIPM IOCTAaTOYHOM 3HAHUH TE€OPETUYECKOTO MaTepHalia BISBICHA HEIOCTAaTOYHAs! CPOPMHUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.
OtMmeTKa «2) CTaBUTCS B CIIEAYIONIUX CIyYasx:

- HE PaCKpPBITO OCHOBHOE COJIEpyKaHHe yueOHOTo MaTepraa;

- 00Hapy»XKEHO HE3HAHUE YUCHUKOM OOJIbINeH WM Hanboiee BAXKHOW YacTH Y4eOHOro MaTepuarna;

- TOTIYIIEHbI OITHMOKH B ONPE/IETICHUH MTOHSITHM, IPU UCIIOJIb30BAHUN MaTEeMAaTUYECKON TEPMUHOJIOTUH, B PUCYHKAX, YepTeKax WK rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCIPABIICHBI IIOCJIE HECKOJIBKNX HABOISAIIUX BOMPOCOB YUUTENS.

OtMmeTKa «1» cTaBUTCS, €CINU:

- YYCHHUK OGH&p}DKI/IJ'I IMOJIHOC HC3HAHUC U HCIIOHUMAHUC U3Yyd1aCMOT0 yqe6Hor0 MaTepurajia U HEC CMOT' OTBETUTb HU HAa OJIUH U3 TOCTABJICHHBIX
BOIIPOCOB IO U3YUCHHOMY MaTCpHUaITy.



Ob6mas kaaccupukanusa ommoOoK.
[Tpu onieHKe 3HAHMIA, YMEHHIA U HABBIKOB OOYYAIOIIMXCS CIENYET YYUTHIBATh Bce OMMOKH (TpyOble U HErpyOble) U HEJJOUYETHI.
3.1. I'pyObIMU CUMTAIOTCS OITUOKHU:

- HC3HAHUC OMPCACIICHHUA OCHOBHBIX HOH?ITI/If/'I, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHUH TCOpHUH, HC3HAHUC (bOpMy.]I, O6H.[€HpI/IH$ITBIX CHMBOJIOB
0003HaYeHU I BCJIIMYHUH, CIUHUL UX U3MEPCHMU,

- He3HAHWE HAMMCHOBAHUN EMHUI] U3MEPECHHUS;

- HEyMCHHE BBIICTIUTH B OTBETE TJIaBHOC;

- HEyMEHHE MIPUMEHSITh 3HAHMUSI, aJITOPUTMBI JIJISl pElIeHHs 3a/1a4;
- HEyMEHHE JIeJIaTh BBIBOJIbI U 0000IIECHNUS;

- HEyMCHHE YUTATh U CTPOUTH IPaPUKH;

- HEYyMCHHE T10JIb30BAThCS IEPBOUCTOUHUKAMH, YYCOHHKOM U CIIPABOYHUKAMH;
- TOTePsI KOPHSI T COXpaHEHUE ITOCTOPOHHETO KOPHS;

- oTOpaceIiBaHue 06€3 OOBSICHEHUI OTHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIHUOKH;

- BBIYMCIIMTEIbHEIC OIIMOKH, €CJIM OHU HE SIBJISIOTCS OIUCKOIL;

- JIOTHYECKHUE OIITNOKH.

3.2. K HerpyObIM ommokam cieayeT OTHECTH:

- HCTOYHOCTDb (I)OpMy.]'II/IpOBOK, OHpCZ[CJ'ICHHﬁ, HOHSITI/Iﬁ, TCOpI/II\/'I, BBI3BaHHAs HEIIOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIIPECACIACMOTO IMOHATHA UIIN
3aMEHOI OJIHOTO - ABYX U3 3THUX NPHU3HAKOB BTOPOCTCIICHHBIMU,

- HETOYHOCTb Ipaduka;



- HepaI_II/IOHaJII:Hblf/’I MCTO/] PCIICHUA 3aJa4X NI HCJOCTATOYHO HpOILYMaHHblf/’I IIJIaH OTBETa (HapymeHHe JJOI'KH, IOAMCHA OTACIBbHBIX OCHOBHBIX
BOITPOCOB BTOPOCTEIICHHBIMH );

- HepalMOHAIbHBIC METOBI PA0OOTHI CO CIIPABOYHON U JIPYrOM JTUTEPATYPOI;
- HEYyMCHHE PeIlaTh 3a]a41, BHITOIHATH 3a/I1aHus B O0IIEM BHJIC

3.3. Hegoueramu ABIIsIrOTCA:

- HepalMOHAIbHBIC TIPUEMbI BBIYHCICHUH U MPEOOPa30BAHMIA,

- HeOpEe)KHOE BBIMOJIHEHHE 3aITUCEH, YePTEKEH, CXeM, rpauKoB.



6 KJaacc

OcHOBHOE coiepkaHue Y4eOHOI 0 NpeIMeTAa

Pabouas nmporpaMMa B OCHOBHOM COOTBETCTBYET IMPUMEPHOH MpOorpaMMe CpeHero oomiero 00pa3oBaHus 0 MaTeMaTHKe.

OcHoBHOe copepxanue npeamera «MaremaTrnkay B 6 Kiacce:

JleJUMOCTD YHCell.

JenuMocTh HaTypanbHbIX uucen. [lenurenu u kpatHble yucna. [Ipusnaku nenmmoctu Ha 2, 3, 5, 9, 10. IIpocThie M cocTaBHbIE YHCIA.
Paznoxkenne HaTypallbHOTO YKCia Ha MPOCThie MHOKUTEMH. Hanbomnpiumii o0l 1eIuTens U HauMeHblee oo1iee KpatHoe. JeneHue ¢ 0cTaTKoM.

Apoon.

OcnoBHoe cBoiicTBO npodu. Cokpamienue apobeii. [lpuBenenne npobeit k oduemy 3HameHaTento. [IoHsATHE 0 HAMMEHbBIIIEM O0IIEeM 3HaMEHaTee
HecKoJbKuX ApoOeil. CpaBHeHue 1pobeil. Apupmernyeckue 1elcTBUs ¢ JpoOsMu.

PaumoHajibHbIC YncIA.

[lenpie yncna: MOJOXKUTENTBHBIE, OTPUIIATEIbHBIE U HYIb. Moaynb (aOCOMIOTHAs BETWYMHA) YHCIA U €r0 reoMeTpudeckuid cMmbici. CpaBHEHUE
palMOHATBHBIX uuces. ApudpmeTnyeckue IEHCTBUS ¢ palMOHAIbHBIMU 4uciaaMu. M300pa’keHHe MOJIOKUTENBHBIX M OTPULATENbHBIX YHCET Ha
npsMoil. Koopaunara TOUKH.

YucnoBele BBIpaKEHHs, MOPSAOK JEHCTBUA B HHX, HCIOJIb30BaHUE CKOOOK. 3akOHbl apU(METHUECKUX MACUCTBUI: MEpeMEeCTUTENbHBIMH,
COYETaTEIbHBIN, PACIpPEACIUTEIbHBIN.

JTanbl pa3sBUTHS NPEACTABJICHUI 0 YHUCTIE.

TexcroBble 3amaun. PemieHne TEKCTOBBIX 3a1ad apuMeTHUYecKUM crocoOoM. [Ipumepsl pemieHusi TEKCTOBBIX 3ajjau C MOMOIIBIO JIMHEWHBIX
YpaBHEHUM.

W3mepenus, npuOMMKeHHs, OLEHKW. ENUHUIBI W3MEpeHus JUIMHBI, IUIOLaad, oObeMa, Macchl, BpPEMEHH, CKOpOCTU. Pa3meprl 0OBEKTOB
OKpY’KaloIIero Hac Mupa (0T 2J€MEHTapHBIX YacTHIl 10 BeeneHHoi), JMTeTbHOCTh IPOLECCOB B OKPYXKAIOIEM HAC MHpE.

HpeI[CTaB.]'IeHI/Ie 3aBUCHMOCTH MECKIY BECJIMYMHAMU B BUIAC (l)OpMy.JI.

HpOHeHTI)I. HaXO)I(JleHI/Ie MMPOLCHTA OT BEJIMYNUHBI, BEJIMYUHEI 110 €€ ITPOLICHTY.

OTtHo1ueHue, BbIpakeHUE OTHOIIEHUs B porieHTax. [Iponopnus. [IponopriuonansHas u 00paTHO IPONOPLIUOHATIBHAS 3aBUCUMOCTH.



Oxpyrienue uncesi. [Ipukuaka v oeHKa pe3yabTaTOB BbIYMCJIEHHIA.

YpaBHeHUs U HEPABEHCTBA.
VYpaBHenue ¢ ogHoi nepeMenHoi. Kopenb ypaBHeHus. PelieHne JIMHEHHBIX YPAaBHEHUM.
HepaBeHnctBo ¢ 01HOM ITepeMeHHOi. Pelienre HepaBeHCTBa.

KOOp)Il/IHaTLI Ha IIJIOCKOCTMU.
[IpsimoyroipHas cucTeMa KOOPAMHAT Ha TIOCKOCTH, abciucca M OpAnHaTa TOYKd. [IpuMepsl TpaduKoB, TUarpaMm.

HavaabHble MOHATHA reoOMETpHm.

Bo3HukHOBEHHE T€OMETPUN U3 TIPAKTUKU.

I'eomerpuueckue Gpurypsl u Tena. PaBeHCTBO B TEOMETPHH.

[lepnenukynspHble MpsiMble, NapaiesnbHble npsMble. [locTpoeHne nepneHuKyispa K OpsMoil ¢ MOMOLIbI0 YroJIbHUKA U JuHEeHKH. [locTpoenne
napaujiC/IbHbIX NPAMBIX.

MHOroyrojapsHHUKH.

OxpyxHocTb U Kpyr. Llentp, paauyc, nuamerp. yra, xopaa, iuameTp

Harnsasele nmpencTaBiaeHust O IPOCTPAHCTBEHHBIX Tesax: KyOe, MpsSMOYrojbHOM Mapajulelenunese, nupaMmusie, mape, chepe, KoHyce, LUIHHIpE.
ITpumeps! pa3zBepTok. (MaTepuan coaepKuTCs B 3ala4HOM MaTepuale, KOTOPBIH, XKeJIaTelbHO, PACCMOTPETh)

I/I3MepeHne Ir¢eOMCTPUYCCKUX BCJINYHH.

Paccrosinue ot Touku 10 npsimoit. Bennunna yrna. ['pagycHas mepa yria. J[inMHa okpy»KHOCTH, YUCIIO T..

[Tnomane npsimoyroneHuka. Ilnomans kpyra.

Harnsanoe npencrasnenue 00 oobeme. @opmyiibl 00beMa IpSIMOYTOJIBHOTO Napajuiesenunena, Kyoa.

JIEMEHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH

( U3yueHue TeMbl paclpeiielieHO PaBHOMEPHO B TE€UEHHE BCEro yueOHoro rojaa u coaepxurcs B yueOHukax 2006 m 2007 ronoB B 3a1auyHOM
MmarepHaie, B OCHOBHOM, UMeloleM o0o3HaueHue P)

MHO0eCTBO. DJI€MEHT MHOXKECTBA, MOAMHOXKeCTBO. OObeANHEHNE U TIepecedeHIEe MHOKECTB.

[Tpumeps! perieHNss KOMOMHATOPHBIX 3a]1a4: IepeOOp BapHUaHTOB, IPABUIO YMHOXKEHHUS.

[IpencraBnenne naHHBIX B BUE TaOIUII, AUArpaMM, TpaduKoB.

1. TemaTnyeckoe NJIaHUpPOBaAHME

Ne K-Bo OCHOBHBIE BH/JIbI CPOKH | KOHTPOJIb
Tewma, pasznein kypca
JIeATEIbHOCTH

4aco




n/n B y4almxcs

JAEJIUMOCTDb YUCEJI (20 4) + moBTOpeHue (5 yacos)

L{enb: 3aBepIINTh U3yUCHUE HATYPATBHBIX YHCEJI, TOJATOTOBUTH OCHOBY JUISI OCBOCHHS JICHCTBUI
C OOBIKHOBEHHBIMHU JIPOOSMHU

1 | IloBTOpenue Matepuana 5 Kiacca 5 | ®opmynupoBaTh U luen | K.op.
MPUMEHSITH [TpaBUIIa
JIEUCTBUH C
JECATUYHBIMU
JPOOSIMU B YMCIIOBBIX
BBIPAKCHUSX,
YpaBHEHUSX, 3aa4ax.
CkJ1agbpIBaTh U
BBIYUTATH APOOH C
OJINHAKOBBIMU
3HaAMEHATEJISIMH,
peliaTth 3aJa4u Ha
npobu. Pemath
MpoCTeHIINe 3a/1a4u Ha
(bopMyIIBI TTOIIAIEH
MPSIMOYTOJIbHUKA U
KBajpara, 00bEM
MPSIMOYTOJIBHOTO
napajuiesenunena.
N3mepsTs U CTpOuTh
YIJIBI IO 33IaHHOMN
rpaxyCHOU Mepe.
Pemate nmpocreiimue
3a/1ayu C yriiamH.

2 | JlemuTenu u KpaTHbBIE 3 | ®opmynupoBaTh 2 Hen
OTIpeNIeICHUS

JENUTeNsl,  KPaTHOTO,
HO/J, HOK,




MPUMEHATh ~ AITOPUTM
HaXO0XJACHUS HO/I,
HOK.

IIpuznaku genumoctu Ha 10, S u 3 | DopmynupoBaTh

2. HOPU3HAKU  JIETUMOCTH
Ha 10, 5, 2. [IpumeHnsTsb
IPU3HAK

3 Hen

[Tpusnaku genumoctu Ha3uHa9. | 2 | dopmynupoBarb
HOPU3HAKU  JIETUMOCTH
Ha 3 u 9. [lpumensrs
IPU3HAKH

4 men

[TpocThie u cocTaBHBIE YUCIA. 2 | ®opmynupoBaTh
ompezeNieHue MPOCTHIX
U COCTaBHBIX YHCEI.
Pasnuyatre mpocteie u
COCTaBHBIE YUCIIA

5 Hen

Pa3znosxenue Ha npoctoie 3 | ®opmynupoBaTh u
MHOKUTEIH MPUMEHATh  AITOPUTM
pazoKeHus Ha
MIPOCTHIE MHOKHUTEIN

6 Hex

HaubGonpmmii o01uii 1eauTens. 3 | ®opmynupoBath U
B3anmuo nipocTeie unca. HPUMEHATL  AJITOPUTM
HaXO0XKICHHUS HOJI.
dopMyIIMpOBaATH
oTpesieNieHue,
pa3au4Jarh B3aMMHO
MPOCTHIC YKCIIa

7 Hen,

Haunmenslee ob1iee kpaTHoOe 4 | ®opmynupoBaTh U IpH

Kontponbnas padora Nel »HO/I MEHSTD ATOPHUTM
HOK uuceny Haxoxaeansa HOK.

8 Hen

K.P.Nel

CJIOKEHUE U BBIMUTAHUE JIPOBEN C PASHBIMHU

SHAMEHATEJISIMUA ( 224)

I_ICJ'ILZ BBIpa6OTaTB MMPOYHBIC HABBIKU Hp606pa3OBaHI/I$I ﬂp06eﬁ, CJIOKCHHA WU BhIYMTAHUA

Tpo0ei.




9 | OcHOBHOE CBOWCTBO APOOH. 2 ®opmynupoBar | 8 HEx
b u MIPUMCHSITH
OCHOBHOE CBOICTBO
Ipobu
10 | Cokpamienue qpooeii. 3 ®dopmynupoBar | 9 Hen
b u MPUMCHSITH
MPaBWJIO COKpALICHHS
npobeit
11 | IlpuBenenwue apodeii Kk 00ImEeMy 3 ®opmynuposar | 10 Hex
3HaMEHATEIO. b u IPUMCHATD
QITOPUTM TIPUBEICHUS
opobeir  k  obmemy
3HAMEHATEI0
12 | CpaBHeHue, cioxKeHHe, 7 ®opmynuposar | 11 Hex | K.pNe2.
BbIUKMTaHUE IPo0ei C pa3HbBIMHU b u NPpUMCHATD
3HaMeHareaMu. KontponbHas aIroputM - CpaBHCHMA,
pabota Ne2 «CpaBHeHue, CHOMCHHA, BEITHTAHMIA
. npobeit ¢ pa3HBIMH
CJIO’KEHUE ,BEIYUTAHUE IPOOECi» AHAMCHATCIISIMIL
13 | CnoxeHue v BEIYNTAHHE 7 ®opmynuposar | 12 vHen | K.p.Ne3
cMemaHHbIX yucen. KonrponbHas b n IPUMEHATD

pabora Ne3 «CnoxeHue u
BBIUMTAHUE CMEIIAaHHBIX YHCEID)

AJITOPUTM  CJIOKCHHUA U
BbIYUTaHUA
CMCIIaHHBIX YUCCII

YMHOKEHME ¥ JEJJEHUE OBBIKHOBEHHBIX IPOBEM (324 )

[enb: BeIpabOTaTh NPOYHBIE HABBIKK apU(PMETUUECKUX JIEHCTBUI C OOBIKHOBEHHBIMH IpOOSIMU

Y pPEIIeHHs] OCHOBHBIX 3a7a4 Ha JpOo0H.

14 | YMHOXeHue ApoOei. 4 ®opmynuposar | 13
b u MPUMEHSTH | Hell
QITOPUTM  YMHOKEHHS
npoOei

15 | Haxoxnenue 1poOu OT yucia. 5 | DopmynupoBaTh u|l4
NPUMEHSTh  allTOPUTM | HeJ




HaxOXJIEHUs APOOH OT
yucia. Pemarn
TEKCTOBBIE 3a7auyd Ha
IIPUMEHEHHE
aJropuTMa.

16

[Ipumenenue
pacIpeneuTeNIbHOro CBOMCTBA
yMHOeHus. KonTposbHas pabora
Ned «YmHOKEHUE 1POOELi»

IIpuMeHATh U3BECTHOE
CBONCTBO B
BBIPAKECHUSX,
coJepxalmx apodu ¢
pa3HbIMU
3HAMEHATEJSIMU IS
YIPOILEHUS
OYKBEHHBIX
BBIpaXEHUI, OoJiee
paloHaIbHOIO
BBIUMCJICHUS 3HAUEHUN
BhIpaXeHU. PemaTh
TEKCTOBBIE 3a/1a4H,
TpeOyrorue
IIPUMEHEHHUS
pacnpenenuTeNbHOro
CBOMCTBA

15
HET

KP Ne4

17

B3aumHo oOpaTHBIE yKcha.

®opMyIHpoBaTh
ONpENEICHUE B3aUMHO
00paTHBIX YHCEIL.
Pasnuuats B3aMMHO
oOpaTrHbIe quca,
HCIIOJIb30BaTh
OIpeneIeHue B
BBIUMCIICHUSIX.

15
HEJ

18

Jenenune. KourponpHas pabota
No5 «Jlenenne npobeii»

dopmynupoBaTh u
NPUMEHSTh  alITOPUTM
neneHust  apobei B
BBIPKEHUSX,

ypaBHEHHMSIX, 3a/1a4ax.

16
HeJ

KPXNe5




19

Haxoxaenne gyucna mo ero apoou.

dopMyIUpOBATH u
OPUMEHSTh  aJITOPUTM
HAXOXJCHUS YHUCIIA 10
ero apobu. Pemarp
TEKCTOBBIC 3aJ]aud Ha
HAXO0XJICHUE YhCIa TO0
€ro Apoou.

17
HET

20

JpobHble BeIpaKeHHUS.
Kontposnbnas pabora Neb
«/lenenue nu yMHOXKEHUE
OOBIKHOBEHHBIX J1po0eii»

®opMyIHpOBaAThH
olpeeneHue
JIPOOHOTO BBIPAKECHUS.
[TpuMeHsATH pa3nuyHbIe
MPUEMBI IniE:
HaXOXKJCHUsl 3HAYEHUil
JPOOHBIX BBIPAKCHH.

18
HET

KPNe6

OTHOLIEHUS M TPOIIOPIIAU (194)

Lenb: chopmupoBaTh MOHATHUS TPONOPIIUH, IPSIMON U 0OPATHON MPOMOPILHOHATHHOCTH
BEITUYMH.

21

OrHoOmIeHus.

3

PopmyIMpOBATH
onpeaeneHue
oTHoueHus. Pa3nuuars
BUIBI OTHOIIIEHUH.
Pemare  3amaum  Ha
OTHONIEHUS.

19
HEJ

22

IIponopuuun

®opMyIHpoBaTh
OIpeZeIICHUE
IIPONOPLUHU, OCHOBHOTO
CBOMCTBAa IPOIOPIUH.
IIpuMeHATH npu
pELICHUN YpaBHEHUN U
3a/1a4.

19
HEJ

23

[Tpsimast u oOpaTHas
MPOTMOPIMOHATIEHBIE
3aBucuMocTu. KoHTponbpHas
pabota Ne7 «OTHOIICHUS 1

dopMyIHpOBaTH

OIpENeNeHUusT IPSIMOI
" oOpaTtHoit
IIPONOPLUOHAIBHOCTH.
Pasnuuare mnonsATHA C

20
HeJ

KPNe7




MPOTIOPIIUN»

apryMeHTalme,
IPUMEHATH npu
pelieHnu 3ajau.

24

Macimra0.

®opMyIIHpOBaThH
OIpezeiIeHue
macmTala, MPUMEHSThH
IIPY PEIICHUN 3a]ay.

20
HET

25

JlnHa OKpY>KHOCTH, MJIOIIAAb
Kpyra.

BeiBoguTth (hopmyIibt
JUTUHBI OKPY>KHOCTH,
TUIOIIAH Kpyra.
[IpumensiTh ipu
pelIeHnH 3ajad.

21
HET

26

[Tap KonrponsHas padora Ne§
«[Ilap 1 OKpyKHOCTB»

Nmets npencraieHue
0 LIape: IPUBOJUTH
MIpUMEPHI U3
OKPY’KarOIIHX
npeameToB. MimeTsb
IIPEICTABIICHHUE O
CEYEeHMH I11apa
IIJIOCKOCTBIO, PEIIaTh
MIPOCTEUILINE 3a7aUH,
CBSI3aHHBIE C
ACTPOHOMHUEH.

21
HEJl

KPXNeg

HOJIOKUTEJIBHBIE U OTPUIATEJBHBIE UYUCJIA (13u)

]_IGJ'IBI paciiupuThb MPEACTABIICHUA YHAlIUXCA O YUCIIC ITYTEM BBCACHUSA OTPHULIATCIIBHBIX
YHUCCII.

27

KoopanHaTsl Ha IpsMOii.

3

DopMyIHpOBaATH
OIIpENETICHUE TOHATHS
KOOPJIMHATHOU
IpsIMOM, KOOPJIUHATHI
TOYKM Ha  MPSIMOM.
Crpouts
KOOPJIMHATHYO
IpsIMYI0,  OIPEAEIATH
KOOPJIMHATY TOYKH Ha

22
HEl




MPSMOM, OTMEYaTh
TOYKY [0 3aJaHHOM
KOOpJIMHATE.

28

HpOTI/IBOHOJ'IO}KHBIe qucia.

®opMyIIHpOBaThH
OIIpEJIeTICHNE TIOHSTHUS
POTHBOMIOJIOKHBIX
qucel. BeimonusaTe
3aJjaHus 1O OTpaboTKe
HOHSITHSL.

23
HET

29

Moayinb uncia.

®opMyIIHpOBaThH
ONpECIICHUE TOHATHS
MOAYJIS YHCIIa.
Haxomute  3HaueHUs
BBIPAKECHUI c
MOJYJISIMH, pemars
YpaBHEHUS W 3aJa4u C
MOJLYJISIMH.

23
HEL

30

CpaBHeHI/Ie YHUCCII.

®opMyIIHpOBaThH
IIpaBuJIa CPaBHEHHUS
palMOHAIBHBIX YHCEIL.
IIpumenars  mpaBuia
IIPU CPABHEHUU YHCEIl

24
HEL

31

H3MmeHeHne BeITNInH
.Kontponsnas pa6ora Ne9
«ITonoxurenbHbBIC U
OTpUIATENIbHBIE YUCIIa»

®opMyIHpoBaTh

OnpeAeieHue MOHATUS
W3MEHEHUSI  BEJIMYMH.
BemomaaTe  3amaHmud,
CBsI3aHHBIE c
W3MEHEHUEM BEJIUYMH.

24
HEJ

KP Ne9

CJIO’KEHME U BBIYYTAHUE ITOJIOKUTEJIBHBIX N
OTPULHATEJBHBIX YUCEJI ( 114)

HGJ'IBI BBIpa6OTaTI) IMPOYHBIC HABBIKU CJIIOKCHHUA U BEIYUTAHUS ITOJTOKUTCIIBHBIX U
OTPULATCIILHBIX YHUCCII.

32

CrnosxeHue 4ncen ¢ HOMOUIbIO
KOOPJAMHATHOU IIPSIMOM.

2

DopMyIHpOBATh U
IIPUMEHSATDH aJITOPUTM
CJIOKECHHMSI C TOMOLIBIO
KOOPJAMHATHOU IIPSIMOI

25
HEJl




33 | CnoxeHne oTpULIaTeNbHBIX yucel. | 2 | GopMynupoBath u 25
NPUMEHSTH AITOPUTM | HEJ
CIIOKCHHUS
OTPHIIATEIIbHBIX YUCEII.
34 | CnoxeHue YuCell C pa3HbIMU 3 | ®opmynupoBaTh U 26
3HAKAMH. NPUMEHSTH aITOPUTM | HEJ
CIIO)KCHHUS YUCET C
pa3sHBIMU 3HAKAMH.
35 | Beunranue .KonTtponbHsie 4 | ®opmynupoBaTh U 26 KP Nel0
paboraNel0 «Cnoxenue u IIPUMCHATE AJITOPUTM | HEJ
BBIYUTAHUE TIOJIOKUTEIBHBIX U BbIMUTaHH
OTPULATEIIBHBIX YHCEID» PAlHOHAILHBIX HUCEL.
YU CEJ YMHOXEHUME U JEJIEHUE ITOJIOXKXHUTEJIBHBIX N
OTPULHATEJIBHBIX (124)
Llens: BeIpabOTaTh NPOYHBIC HABBIKK aPH(PMETHYECKUX JICUCTBUI C MOJI0KUTEIBHBIMU U
OTPHIIATEIIEHBIMU YHCIIAMHU.
36 | YMHOXEHHE. 3 | ®opmynupoBath U 27
NPUMEHSTH aITOPUTM | HEJ[
YMHOXKEHUS
panMOHATBHBIX YHCE.
37 | denenue. 3 | ®opmynaupoBaTh U
OPUMEHSATH alroput™m | 27
JeTIeHUS Hell
palMOHATIBHBIX YHCEN.
38 | PanmoHanbHbIe yKcha. 2 | ®opmynrpoBaTh 28
olpeieNeHus HeJl
MHOXECTBa
palMoOHATIBHBIX YHCEN.
39 | CaoiicTBa aeiicTBuii ¢ 4 | ®opmynupoBaTh U 26 KPNel1
NPUMEHSTH CBOICTBAa B | HEJ

paloHaIbHBIMU YHCIAMHU.
Konrponbnas padora Nel 1
«YMHOXEHHE U JIeJICHNE

YHUCJIOBBIX
BBIpKEHUSX, TIPH
YIPOIIEHUN




palMOHAIBHBIX YHCEI» OYKBEHHBIX
BBIPAKECHUM, IIPU
pEUICHUH YpPaBHEHU,
3a/1ay.

PEIIEHUE YPABHEHUM (134)

Llenb: TOATOTOBUTH YYAIIMXCS K BBIIIOTHEHUIO IPE0OPa30BaHUI BRIPAKCHUHN, PEIICHUIO

YpaBHEHU.

40 | PackpsiTie CKOOOK. 4 | ®opmynupoBaTh U
MPUMEHSITH [TPaBUIIA
PacKpbITUSI CKOOOK B
npeoOpa3oBaHMIX
BBIPKEHUM.

27
HEJl

41 | KoadodunueHr. 2 | ®opmynupoBaTh
ompezeieHUue MOHATUS
K03 dunreHTa.
Onpenensarsb

KO3 QHUIHEHT B
MIPOU3BEICHUSX.

27
HEL

42 | TlonoOHbIe craraeMsle. 4 | ®opmynupoBath
KonTponbnas pabota Ne 12 ONpeACICHUEC NOHATUA
MOJOOHBIX ClIaraeMbIX,
IrOpUTMa
HaXOXKJICHUS
NOJOOHBIX CIaraeMslXx,
NPUMEHSTH aITOPUTM
IPU YIPOIIEHUU
BBIPAKECHUM, PEIICHUN
YpaBHEHUM.

((HOI[O6HI>IC cj1aracMabIC»

28
HeJ

KPNel2

43 | Pemenue ypaBHEHUH. 5 | ®opmynaupoBaTh U
KonTtponpHas padora Nel3 NPUMEHATH HOBOC
CBOMCTBO TIpH
pellIeHNur ypaBHEHUI:
MEPEHOC CIIaraeMbIX U3
OJIHOM YacTu

YPaBHEHUS B IPYTYIO.

«Pemienne ypaBHeHU»

29
HeJ

KP Nel3




[IpumensTh Bce
M3BECTHBIE CBOMCTBA
IIPU PELICHUU
YpaBHEHUM.

KOOPJIWHATHI HA TNIOCKOCTH(134)

[{esib: TO3HAKOMUTH yHAIIUXCA C MPSIMOYTOJILHOM CHUCTEMOM KOOPJAMHAT Ha IJIOCKOCTH.

44 | TlapannenbHbIC IPSMBIE. 4 | ®opmynupoBaTh 30
olpeeieHne Hell
napajiebHBIX
NPSIMBIX,
MIEPIICHIUKYIISIPHBIX
npsiMbix. CTpOUTH
napaJiesbHbIe
npsIMbIE,
MIEPIICHIUKYIIIPHBIC
IPSIMBIC C TIOMOIIBIO
YrOJIbHUKA.

45 | KoopauHaTHasi III0CKOCTb. 3 | ®opmynupoBaTh 31
TIOHATHE Hell
KOOPJAMHATHOU
TUIOCKOCTH, KOOPJIMHAT
TOYKU U CTPOUTD
KOOPJAWHATHYIO
IJIOCKOCTb.
Onpenenstsb
KOOpPJMHATHI TOYKHU B
KOOPJAMHATHOMN
IUIOCKOCTH, OTMEYATh
TOYKY IO 3aJJaHHBIM

KOOPJIMHATAM.

46 | Cronbuarsle AUarpaMMmBbl. 2 | ®opmynaupoBaTh U 32
NPUMEHSATH aJITOPUTM | HEJ
MOCTPOCHHSI

CTOJI0YATHIX AuarpamMm.




47

I'paduxu. KonrponsHas padora
Nel4 «KoopauHatel Ha
TUIOCKOCTH

DopMynupoBaTh U
IPUMEHSTDH aJIrOPUTM
MOCTPOCHUS IPaUKOB.
Yrenue rpaduKoB.

32
HEJl.

KPNe14

JyieMeHTHI JOTUKH U KomOuHaTtopuku. [losropenne(134.)

48

.JJIeMeHThI JIOTUKH U
KOMOMHATOPUKH

8

CocraBasarhb
NpuMepbl MHOKECTB,
MOAMHOXKECTB
,HAXO/IUTh 3JIEMEHTbI
MHOkecTB Pemartnb
npocreimmue
KOMOMHATOPHbIE
3aJa4m ¢ nmepedopom
BAPUAHTOB U
NpuMeHeHueM
npasuja
YMHOKEHHS. .

33
HEJl

c.p.

49

CrokeHne U BEIYUTaHUE YHCEI C
Pa3HbIMHA 3HAKaAMU.

Brruncnenune 3HaueHuM
BBIPAKEHUM, pEIlICHUE
YpaBHEHUH,
YIPOLLIECHUE
OYKBEHHBIX
BBIPAXKEHUM, pELICHUE
3a7a4, CoAep KaIux
CIIOJKEHHE U
BBIYUTAHHE YHCET
pa3HbIX 3HAKOB.

34
HEJl

50

VYMHOXKEHHE U JICTICHUE YHCEI C
Ppa3HbIMU 3HAKAMMU.

Brruucnenue 3sHaueHui
BBIPAKEHUM, pELLICHUE
YpaBHEHUH,
YIPOILIECHUE
OYKBEHHBIX
BBIPAKECHUM, pELLICHUE
3a1a4, CoAep Kaux
YMHOKE€HHE U JCICHUE
YHCEeJT Pa3HbIX 3HAKOB.

34
HeJ




51 | Pemenue ypaBHEHUN. 1 | Pemenue ypaBHeHMM 34
BCEMH W3BECTHBIMU Hell
cnocobamu. Perenune
3aj1a4 C MOMOIIIBIO
YpaBHEHUU.

52 | KoopauHathsl Ha TIOCKOCTH. 1 | Iloctpoenue Touku mo | 35
3aJJaHHBIM Hel
KOOpJIMHATAM.
Onpenenenne
KOOpJMHAT TOYKH B
KOOPJIMHATHOM
TJIOCKOCTH.
[TpakTuueckas pabora:
MIOCTPOCHHUE
pa3iauYHbIX (GUTYp 10
3aJJaHHBIM
KOOpJIMHATaM.

53 | UroroBas koHTpOJbHAs paboTa 1 | 3amanus mo BceM 35
OCHOBHBIM M3y4YCHHBIM | HEJ|
pazzienam

Bcero: | 175

I11. TpeGoBaHusi K ypOBHIO NOATOTOBKH Y4€HHKOB

3HATh / MOHUMATh
¢ CYHICCTBO IMOHATHA aJITOPUTMA; IPUBOAUTL ITPUMCPLI AJITOPUTMOB;
® KaK MCIIOJIB3YIOTCA MaTEMAaTUYCCKUEC CbOpMy.]'II)I, YpPaBHCHUSA, MIPUMEPDBI UX NPUMCHCHU IJIA PEIICHUA MAaTEMATUUCCKUX U MMPAKTHYCCKUX 3aj/1a4,

¢ KakK HOTpe6HOCTI/I MMPaKTUKH IPHUBEIIN MAaTEMATUUCCKYIO HAYKY K H€06X0)II/IMOCTI/I PaCIIMpCHUA IMOHATHA YHUCJIA,



* BEPOSATHOCTHBIN XapaKkTep MHOTUX 3aKOHOMEPHOCTEH OKPYkaIOILIEro MUpa;
yMETh
* BBIMIOJIHATH apU(PMETUUYECKUE OTlepaliu ¢ OOBIKHOBEHHBIMU APOOSIMH;
* IEPEXOAUTH OT OAHON (POPMBI 3aMKMCH YHCEI K APYroil, MPEACTaBIATh MPOLEHTHI — B BUE IPOOH U IpoOb — B BUJE MPOLICHTOB,;
* BBIMIOJIHATH apU(PMEeTUYECKUE AEUCTBUS C PALIMOHAIBHBIMU YHCIAMU;
* peuaTh TEKCTOBBIE 3aJ]a4M, BKJIIOYAs 33/1a4M, CBA3aHHBIE C OTHOILIEHHUEM
Y TIPOMIOPITMOHATILHOCTBIO BEJTUYHH, APOOSMH U TIPOIICHTAMH,
HCMOJb30BATh MPUOOPETCHHBIC 3HAHUS M YMEHHUS B MPAKTUYECKOMN NE€ITEIbHOCTH U TTOBCEAHEBHOM KU3HU JJIA:
* pelIeHUs HECJIOKHBIX MPAKTHYECKUX 3a71a4
* YCTHOM MPUKHUKU U OIICHKU PE3YJIbTATOB BHIYMCIICHUH;
* HHTEPIIPETAIIMU PE3YJITATOB PEIICHUS 33/1a4 C YIYETOM OTPaHHYCHUMH,

CBA3aHHLIX C pCaJIbHBIMU CBOMCTBaMH paccMaTpruBaACMBIX ITPOLCCCOB U SIBIICHHI.



7 kJ1ace

OcHOBHOe coiep:kaHNe YUeOHOTr0 nmpeaMeTa

BoipakeHnusi, To:kaecTBa, ypapHeHus (19 yacon)

UYuciioBbie BhIpaXEeHHUS ¢ TIepeMeHHBIMH. [Ipocrelimue mpeoOpa3oBaHusi BeIpaXEHUN. YpaBHEHHE, KOPEHb ypaBHeHHs. JInHelHOE ypaBHEHHUE C
OJIHOI mepeMeHHOM. Pelienne TeKCTOBbBIX 3a/1a4 METOJOM COCTaBIICHUSI ypaBHEHUH.

[enb: cucTeMaTU3UPOBaTh U 00OOIIUTH CBEIEHUS O IPEOOPA30BAHUSIX AITCOPANUYECKUX BBIPAKEHHUI U PEIIEHUU YPaBHEHHUH ¢ OTHOM MepeMEHHOM .

[TepBast TemMa Kypca 7 Kjacca SBISETCS CBSA3YIOLIUM 3BEHOM MEXAY KypCOM MaTeMaTHKU 5—6 KIIACCOB U KypcoM anreOpsl. B Heil 3akperstorces
BBIYHCIIUTENbHBIC HABBIKU, CHCTEMATU3UPYIOTCS U 0000IIAIOTCS CBEICHHS O TPe0oOpPa30BAHMIX BHIPAKCHUHN U PEIICHUN YPaBHEHUH.

Haxoxnenue 3HaueHMH 4YHCIOBBIX M OYKBEHHBIX BBIP@XEHHUH JaéT BO3MOYKHOCTh MOBTOPUTH C OOYyYalOIUMHCS IpaBwia JeHCcTBUH C
palMoOHATFHBIMU YHCIAMU. YMEHHUS BBINOIHATH apu(MeTHdecKne ACWCTBUS C PAllMOHAIBHBIMH YUCIAMH SIBISIOTCS OTIOPHBIMH JUISL BCETO Kypca
anreOpbl. CiieyeT BBIICHUTH, HACKOJBKO MPOYHO OBJIAJENM UMH Yydalluecs, U B cllydyae HEOOXOJUMOCTH OpraHW30BaTh MOBTOPEHUE C LIEJIbIO
JMKBUJIALIUU BBISABJIEHHBIX MP00OenoB. Pa3BUTHIO HABBIKOB BBHIYHUCICHUM JTOMKHO YIENSITHCS CEPhE3HOE BHUMAHME U B JajbHEHIIEM IpU U3Y4YEHUU
JPYTUX TEM Kypca ajireOpsbl.

B cBs3u ¢ paccMOTpeHHEM BOIIPOCA O CPAaBHEHUM 3HAYEHUM BBIPAKEHUN PACIIUPSIOTCS CBEACHHUS O HEPABEHCTBAX: BBOJATCS 3HAKH > U <, NAETCS
MOHATHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccMoTpenun npeoOpa3oBaHU BeIpRXXEHUN (OpMalIbHO-ONIEPATUBHBIE YMEHHS OCTAIOTCS Ha TOM JK€ YPOBHE, ydalluecs MOJHUMAIOTCS Ha
HOBYIO CTYIE€Hb B OBJIaJICHUU T€OpHel. BBOIATCS MOHATHS «TOXK/IECTBEHHO PaBHBIE BBIPAXKEHUS», «TOXKJIECTBOY», TOXKJIECTBEHHOE NPeodpa3oBaHue
BBIPAXEHHI», COJlepKaHNe KOTOPHIX Oy/IeT MOCTOSHHO PacKpbIBAThCS U YIIyOISATHCS IPU U3YYEHUU MTPE0O0pa30BaHNN pa3IMYHbIX anreOpanyeckux
BeIpaskeHUi. [TouepkuBaeTcs, 4To OCHOBY TOX/I€CTBEHHBIX TPe0Opa30BaHUI COCTABISIOT CBOICTBA AW CTBUI HAJl UUCIIaMHU.

VYcunuBaercs poib TEOPETUUECKUX CBEIEHUN MpHU paccMOTpeHHH ypaBHeHUI. C 1enbio o0ecredeHnss 0CO3HAaHHOTO BOCHPUITHS 00y4JaroIIMMUCS
QITOPUTMOB PEIIEHUS YPaBHEHUN BBOJUTCS BCIIOMOTATENbHOE MOHITHE PAaBHOCHILHOCTH ypaBHEHUH, (QOPMYTUPYIOTCS W DPA3bICHIIOTCS Ha
KOHKPETHBIX MPUMEPAX CBOMCTBA PaBHOCUIILHOCTHU. J[aeTcsl MOHSITHE TMHEHMHOrO ypaBHEHUS U UCCIIEyeTCsl BOIPOC O YKcie ero KopHei. B cucreme
yIpakHEHUH 0co0oe BHUMaHUE YAEseTcs PEUICHWI0 YpaBHEHMH BUIa ax=b mpu pa3nuuHbIX 3HaueHWsX a u b. Ilpomomxkaercs paborta mo
(bopMHUPOBAHUIO Y 00YYAIOIIMXCS YMEHUS UCIOJIb30BaTh anmapaT ypaBHEHUH KaK CPEACTBO JJISl PELICHHs] TEKCTOBBIX 3a7ad. YPOBEHb CIOKHOCTH
3a/1a4 3/1eCh OCTAETCsl TAKUM XK€, Kak B 6 Kiacce.



CraTucruyeckne XapakTepucTHKHM. (5 yaca)

O3HaKoMIICHHE o6yqa}omﬂxc;1 C HpOCTCfIHIPIMH CTaTUCTUYCCKUMHU XapaKTCPUCTUKaAMU: CPEIHUM apI/I(bMeTI/I‘IeCKI/IM, MOHOﬁ, MC,HHaHOﬁ, pasMaxoMm.
YueHuku AOJDKHBI YMCTD ITOJIb30BATh 3TH XAPAKTCPUCTUKHU [JIA aHalIn3a psada JaHHbIX B HCCIIOKHBIX CUTyalludgX.

®yuknuu (14 yacos)

OyHkusa, obnacte onpenencHus (yHknuu. Beiuncnenuwe 3HadeHuit  GyHKumu 1o dopmyne. ['pabuk  dyHknuu. Ilpsamas
IPONOPLHUOHATIBHOCTH U ee rpaduk. JIuneinas ¢pyHkuus u e€ rpadux.

Llens: 03HAKOMUTH OOYYAIOUIMXCS C BaXHEUIMIMMH (DYHKIMOHAIBHBIMH MOHSATHAMH M C rpadUKaMy TPSMOH NPONOPLUUOHAIBHOCTUH H
JTMHEHHOU (YyHKIUHU OOIIETO BHA.

JlaHHas Tema sBIseTCs HadyalbHBIM 3TAllOM B CUCTEMaTHYeCKON (DYHKIIMOHAILHON MOJArOTOBKE 00yYaroImuXxcsl. 31€Ch BBOJSATCS TaKUE MOHATHUS, KaK
GyHKIUS, apryMeHT, 001acTh onpeaeneHus GyHKuud, rpapuk GyHkun. OyHKIUS TPaKTyeTcs Kak 3aBUCHMOCTH OJHOW MEPEMEHHOH OT JIPYTOii.
VYuyamuecs noiydaroT NepBOe IMpeAcTaBleHUEe o crocobax 3agaHus ¢yHkuuu. B ngaHHOM Teme HaumHaercs pa®ora 1o (OPMHPOBAHUIO Y
00y4aromuxcst yMEHHIH HaXOJUTh 10 (hopMyse 3HaueHue QYHKIMU 110 U3BECTHOMY 3HAYCHHIO apTyMEHTa, BBIMOIHATH TY )K€ 3a/1a4y 1o rpaduky u
pewath 1o rpaduky obpaTHyro 3anady. OYHKIHMOHAJIbHBIC MOHATHUS IOJYy4YarOT CBOI KOHKPETH3ALMIO NPH U3Yy4EHHM JIMHEHHON (QyHKIMM U ee
YaCTHOTO BHJIa — MPSMON MPOMOPIIHOHAIIEHOCTH. Y MEHUS CTPOUTH M YATATh TPAPUKH ATUX (QYHKIHMH IIMPOKO HCIIOIB3YIOTCS KaK B CAMOM Kypce
anreOpbl, TaKk M B Kypcax IeoMeTpudn M (U3MKHM. Yyamuecs IOJDKHBI IOHMMAaTh, KaK BJIMSACT 3HAK KOA(pQHUIMEHTa Ha PpacHoJOXKEHHE B
KOOpPJMHATHOM MJIOCKOCTU Tpaduka GYyHKIUU Yy=KX, T1e K 0, Kak 3aBHCHUT OT 3HaYeHHH K U b B3aMHOE pacroiio’keHne TpaduKoB ABYX (PYHKIIUN
BUJA Y=KX+b.

®opmupoBaHue BceX (YHKIMOHANBHBIX MOHATUH M BBIPAOOTKAa COOTBETCTBYIOIIMX HABBIKOB, a TAaKXK€ H3Yy4YE€HHE KOHKPETHBIX (YHKIUI
COTIPOBOXKAAIOTCS PACCMOTPEHHUEM TMPUMEPOB pPEANTbHBIX 3aBUCHMOCTEH MEXKIy BEIWYMHAMH, YTO CIHOCOOCTBYET YCHUIIEHUIO TPHUKIAJTHON
HaIPaBJIECHHOCTH Kypca ajareOphl.

CreneHb ¢ HATypaJbHBIM NOKa3aTesaeM (15 yacoB)
CreneHs ¢ HAaTypaJIbHBIM ITIOKAa3aTCJIEM U €C CBOMCTBA. O,[[HO‘-IJ'ICH. cI)yHKI_II/II/I y:XZ, y:X3 Hu ux Fpa(bI/IKI/I.
HGJ'IBI BBIpa6OTaTI) YMCHUCEC BBITIOJIHATD )IGfICTBI/IfI Haza CTCIICHAMM C HAaTYpaJIbHBIMU ITOKA3aTCJIAIMU.

B nannoil Teme gaetcst onpezaelieHUe CTENEHU C HATypalbHBIM MOKa3zareneM. B kypce MareMatuku 6 Kjacca ydaliuecs y>Ke BCTPEHalIHUCh €
MpUMepaMH BO3BEICHHS YHCEI B CTENEHb. B CBS3M ¢ BHIYHMCIICHHEM 3HAUYEHUN CTETICHH B 7 KJIacce JAeTCs MPEACTaBICHUE O HAXOXKICHUU 3HAUCHUH
CTENEHHU C MOMOIIBIO KalbKyNATOpa; PaccmarpuBatoTcs CBOMCTBA CTENIEHH C HATypalbHBIM Noka3zareneM: Ha nmpumepe noka3aTenbcTBa CBOMCTB am
* an = am+n; am : an = am-h, TIe m > n; (am)n = amen; (ab)m = ambm yuanuecs: BIEpBbIC 3HAKOMATCS C JI0Ka3aTEIbCTBAMH, MPOBOAUMBIMH Ha



anreOpanvdeckoM MaTepuayie. YKa3aHHbBIE CBOMCTBA CTEICHH C HATypaJIbHBIM MOKa3aTeleM HaXOIAT MPUMEHEHHE MPU YMHOKCHUU OJTHOWICHOB U
BO3BEJICHUU OJHOUWICHOB B CTENEHb. [Ipy HAXOXKIACHUM 3HAUYEHUIN BBIPAXKCHUU COJIEPIKAIINX CTEMCHH, 0CO00€ BHUMAaHHUE CIEAYyeT OOpaTUTh Ha
MOPSTIOK ICUCTBUM.

. 2 3 . N

PaccmoTpenne ¢yHkmmidi y=x°, y=Xx~ HO3BOJISIET MPOJODKUTH paboTy 1Mo (OPMHUPOBAHUIO YMEHHH CTPOUTH M YUTATh TpapuKH (HyHKIIHA.
Baxxno oOparuTh BHUMaHHE OOydYaroOmMXcs Ha OcoOeHHOCTH Tpaduka GyHKIMM y=X: rpadyK HOPOXOJUT uYepe3 Havyalo KoopauHat, ock Oy
SIBIISICTCS €r0 OChI0 CHMMETPHUH, TpaUK pacrosioskeH B BEPXHEH MOITYIUIOCKOCTH.

. 2 3
YmMmenue crpouth rpapukud GyHKIUM y=X" U y=X~ HUCHOJb3YyeTcs Uil O3HAKOMJICHHS OOy4arouuxcs ¢ rpa@uueckuM CIocoOOM perieHUs
YpaBHEHUU.

HavanbHble reoMeTpudeckue cBeaeHus (7 4acoB)

[Ipocreiimme reomerpuyeckre GUTypsl: TpsMasi, TOYKa, OTPE30K, Jiyd, yroi. [loHsTue paBeHcTBa reomerpudeckux ¢uryp. CpaBHEHHE OTPE3KOB U
yraos. M3MmepeHue OTpe3KOB, UIMHA OTpe3ka. M3mepeHue yrios, rpanycHas Mepa yria. CMeXHbIE M BEPTUKAIBHBIE YIVIBI, UX CBOWCTBA.
[IepneHquKynspHBIE IPSMBIE.

]_[eJ'IBI CUCTCMATU3UPOBATHb 3HAHHA o6yqafoumxc;1 (6] HpOCTGﬁH.IHX TCOMCTPUUICCKUX (bHpraX Hn UX CBOﬁCTBaX; BBCCTH IIOHATHUC PaBCHCTBA (I)I/Il“yp

B HaHHOﬁ TEMEC BBOJATCA OCHOBHBIC T'COMCTPHUYCCKHUEC IIOHATHUA U CBOMCTBaA HpOCTGfIHIHX reoOMECTPHUICCKUX (1)I/Il"yp Ha OCHOBEC HarjiIsiaHbIX
HpeHCTaBHeHI/Iﬁ 06yLIaIOH_[I/IXC$I yTeM O606H.I€HI/IH OYCBUAHBIX WJIM HU3BCCTHBIX U3 KypCa MATCMATHUKH I— 6 xmaccos TCOMETPHUICCKUX (I)aKTOB.
IlonsiTHE aKCHOMBI Ha HAYaILHOM JTalle O6y‘IeHI/I$I HEC BBOJUTCA, U CaMHU aKCHMOMBI HE q)OpMYJII/Ip}IIOTCﬂ B IBHOM BHJC. H€06XOI[I/IMI>IC HNCXOOHBIC
IMOJIOKCHHA, Ha OCHOBC KOTOPBIX U3YYAIOTCA CBOMCTBA TCOMETPHUYCCKUX (I)I/Il"yp, IIPpUBOJATCA B OIMcaTeIbHOU (bopMe. HpI/IHHI/IHI/IaJ'ILHLIM MOMCHTOM
I[aHHOI\/'I TEMBI ABJACTCA BBCIACHUC IMOHATHA PaBCHCTBA I'COMCTPHYCCKUX (1)I/Il"yp Ha OCHOBC HarJIAJHOT'O ITOHATHA HAJIOXCHHA. OHpGHGJ’IeHHOG
BHUMAHHC JOJIKHO YACIIATHCA MMPAKTUYICCKUM ITPUITOKCHUAM I'€OMETPHUICCKUX MMOHATHUH.

Mmuorouwiensi (20 yac)
MmuorouieH. CHO)KeHI/Ie, BBIYUTAHUC U YMHOKXCHHUEC MHOT'OYJICHOB. Pa3noxeHne MHOro4wjIeHOB Ha MHOKUTEIIH.
HCJ’ILZ BLIpa6OTaTB YMCHUCE BBITIOJHATL CJIOKCHUC, BBIYUTAHUC, YMHOXKCHUC MHOT'OYJICHOB U PA3JIOKCHNUEC MHOTOYJICHOB HAa MHOKUTCIIN.

Hannast Tema urpaetr (QyHIaMEHTAIbHYIO poJib B (DOPMHUPOBAHUM YMEHHMsSI BBIIOJHATH TOXIECTBEHHBIE MPEoOpa3oBaHUs alreOpanvdecKux
BeIpaskeHUil. DopMupyemsble 37ech (HopManbHO-ONEpaTUBHBIE YMEHUS SBISIOTCS ONOPHBIMHU IPU U3YYEHUH JACHCTBHUM C pallMOHAIBHBIMU JpOOSIMHU,
KOPHSIMH, CTENICHSIMH C pallMOHATbHBIMU MTOKA3aTENISIMU.



N3yueHne TeMbl HAYMHAETCS ¢ BBEACHUS MOHATHH MHOTOWIEHA, CTAHAAPTHOIO BHMJIa MHOTOUIEHA, CTeNIeHH MHorowieHa. OCHOBHOE MECTO B ATOM
TEME 3aHUMAIOT AJTOPUTMBI AEHCTBUIM ¢ MHOTOWIEHAMH — CJIOXKEHHUE, BHIYMTAHUE U YMHOXKEHUE. Yualluecs JOJDKHbl OHMMAaTh, YTO CYMMY,
Pa3HOCTb, MPOMU3BEIEHUE MHOIOYJIEHOB BCErZa MOXXKHO IPEACTaBUTh B BMJIE MHOrowieHa. JIeHCTBHs CIIOKEHMs, BBIYMTAHUS U YMHOXKEHUS
MHOTOYJICHOB BBICTYIAIOT KaK COCTABHON KOMITOHEHT B 33JJaHUSAX Ha MPpeoOpa3oBaHus LENbIX BhIpakeHuil. [loaTromy HenenecooOpa3Ho mepexouThb
K KOMOMHUPOBAHHBIM 3aJaHUSIM IIPEXK/IE, UEM YCBOEHBI OCHOBHbIE aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B ATOH TeMe YENAETCs Pa3IoKEHHIO MHOTOUJICHOB HA MHOKUTEIIH C TIOMOIIBIO BEIHECEHHS 32 CKOOKM OOIIET0 MHOXKUTEIS U
C MOMOILBIO TpynnupoBKH. COOTBETCTBYIOIME MTPe0Opa30BaHUs HAXOIAT IIMPOKOE NMPUMEHEHHE Kak B Kypce 7 Kiacca, Tak U B MOCJIEAYIOLIUX
Kypcax, 0COOEHHO B ICHCTBHSIX C PAllMOHAILHBIMH IPOOSIMHU.

B nanHoli Teme yqamuecsa BCTpCUAOTCA € IIPpUMEPaMU UCIIOJIb30BaHUA paCCMATPHUBACMbIX Hp606paSOBaHI/II71 IIpHu pCIICHUHU pa3HOO6paSHbIX 3aJa4, B
YaCTHOCTH IIPpH pCIICHUK ypaBHeHHﬁ. 9TO NO3BOJISICT B XO0[4€ U3YUCHUSA TCMbI ITPOAOJIKUTH pa60Ty 10 (1)OpMI/IpOBaHI/IIO YMCHUS pClIaTh YPAaBHCHUS,
a TaKiKC pflaTb 3aJadu MCETOJAOM COCTAaBJICHUA ypaBHeHHfI. B uwmcio ynpa)KHeHI/Iﬁ BKIIIOYArOTCA HCECIOXXHBIC 3aJaHWsd Ha A0Ka3aTCJIbCTBO
TOXICCTBA.

Tpeyroanbuuxku (14 yacos)

Tpeyronsuuk. Ilpu3Haku paBeHCTBa TpeyroyibHUKOB. IlepneHaukynssp Kk mnpsMod. Meauanbl, OMCCEKTPHCHI M BBICOTHl TPEYrOJIbHUKA.
PaBHOOEApEHHBII TPEYTOJILHUK M €T0 CBOWCTBA. 3a/1a4i Ha MMOCTPOSHHE C TIOMOIIBIO IIUPKYJIS U TMHEHKH.

Llenb: BBECTH MOHSTHE TEOPEMBI; BEIpa0OTaTh YMEHHUE JI0OKa3bIBaTh PABEHCTBO TPEYTOJBHUKOB C MOMOIIBIO H3y4YE€H "HBIX MPU3HAKOB; BBECTH HOBBIH
KJIacc 3a/1a4 — Ha IIOCTPOEHHE C IOMOIIBIO IUPKYIIS ¥ JINHEHKH.

HpI/I3HaKI/I PaBCHCTBA TPECYT'OJIbHUKOB SBJIAIOTCA OCHOBHBIM pa60‘lI/IM arrapaTom BCETO KypcCa rCOMETPHUH. I[OKBBS.TCJIBCTBO OoJIbIIIEH YacTH TCOpEM
KypCa M TaKXE PCIICHUEC MHOIMX 3aaad IPOBOAUTCA IO CJ'IGZIYI-OHICﬁ CXEME: IIOMCK PAaBHBIX TPCYTOJbHUKOB — 000CHOBaHHE HX PaBCHCTBA C
MMOMOIIBIO KAKOTO-TO IIPU3HAKA — CJICACTBUSA, BBITCKAIOIIHUEC U3 PABCHCTBA TPCYTI'OJIbLHUKOB.

HpI/IMeHeHI/Ie IMPHU3HAKOB PAaBCHCTBA TPCYIOJbHUKOB INpHU PCHICHUN 3aaad Aa€T BO3MOKHOCTb IOCTCIICHHO HaKallJIMBaThb OIBIT ITPOBCACHUA
JOKa3aTCIIbHBIX paCCY)KHCHHﬁ. Ha nHauanpHOM 3Tame HU3YUCHUA U IIPUMCHCHUA IIPU3HAKOB PAaBCHCTBA TPCYT'OJIbBHUKOB uenecoo6pa3H0 HCIIOJb30BAaTh
3ala4i C TOTOBBIMH YCPTECIKAMMU.

DopMyJibl COKPANIEHHOT0 YMHOkKeHus (20 yaca)

@opmyis (a-b)a+b)=a’—b’, (a+b)?=a’t2ab+b% (a+b)®=a®+3a?b+3ab’+b’. [lpumencrne GOPMyYIT COKPALIEHHOTO YMHOKCHHUS B
peoOpa30BaHMSIX BHIPAKCHHUI.

L[CJ'IBZ BBIpaGOTaTL YMCHUC TPUMCHATH d)OpMyJ'ILI COKpAaICHHOI'0 YMHOXCHHA B HpCO6paBOBaHI/ISIX OCIIBIX BLIpa)KeHI/Iﬁ B MHOI'OYJICHBI M B



Pa3I0KECHUKU MHOT'OYJICHOB HAa MHOKUTCIIN.

B nannOli Teme mpomoipkaercs pabota mo (GopMHpPOBAHHUIO Y OOYYAIOMIMXCS YMEHUS BBIIOJHATH TOXICCTBEHHBIE MPEOOpPa3OBaHUS IIEIIBIX
BbIpakeHnii. OCHOBHOE BHHUMaHHE B TeMe yzenseTcs: hopmyrnam (a - b)(a + b) = a’-b? (ax b)2 = a%t 2a b + b°. Yuaiuecs OIKHBI 3HaTh 9TH
(GopMyIIbI ¥ COOTBETCTBYIOIIME CIIOBECHBIC (OPMYITUPOBKH, YMETh MPUMEHSTh UX KAaK «ClIeBa HAMpaBO», TaK M «clpaBa HaleBo». Hapsay c
YKa3aHHBIMH PacCMaTPUBAIOTCA TaKkke GopMyIibl (a £ b)3 =a’+3a’b+3ab®+ b’ (axb) (a2 +ab+ b2) = a’ + b%. OJ[HAKO OHU HAXOIT MEHBILEE
MPUMEHEHUE B Kypce, TOATOMY HE CIEAYeT U3JIUIITHE YBICKATHCS BHIMIOTHEHUEM YIPAKHEHHUN HA UX UCIIOJIB30BaHUE.

B 3akiarounTenbHOM YacTHM TEMbl PacCMaTpPUBAETCS INPHUMEHEHHE Pa3IMYHbIX MPUEMOB DPA3JI0KEHHUS MHOIOUYICHOB HAa MHOXHTENIH, a TaKXKe
MCII0JIb30BaHKE MPe0oOPa30BAHMIM 1IEIIBIX BBIPAXKEHUH JIs1 PEIICHHS IIIMPOKOTO Kpyra 3a/1ad.

IHapaniensHble npsaMblie (9 4acoB)
HpI/IBHaKI/I MapayiCJIbHOCTH IIPAMBIX. Axcrnoma mapayiCJIbHbIX IIPAMBIX. CsoiicTBa mapaJuiCJIbHbIX IMPAMBbIX.

HGJII)I BBCCTH OAHO U3 BAXKHCHUIIINX MOHITUM - TOHITHE mapaJlyiCJIbHBIX IMPAMBIX; JaTh IICPBOC MPCACTABICHUC 00 aKcHoOMax M aKCUOMAaTUYCCKOM
METOC B TCOMETPHH,; BBECTU AKCUOMY IAPAJUICIIbHBIX IIPAMBIX.

[Ipu3Haku u CcBOICTBa MapajyieNbHBIX INPSMBIX, CBA3aHHBIE C YIJlaMH, OOpa30BaHHBIMHU MpPU NEPECEUEHHM JIBYX MPSAMBIX CEKylled (HakpecT
JeKalluMHU, OAHOCTOPOHHMMH, COOTBETCTBEHHBIMM), IIMPOKO MCIOJB3YIOTCA B JaJIbHEHIIEM NpU H3YYECHUM YEThIPEeXyrOJIbHUKOB, MOJ00HBIX
TPEYTOJIBHUKOB, IIPH PELICHUH 33]1a4, & TAKXKE B KypCe CTEPEOMETPHH.

Cucrembl JIMHeHHbIX ypaBHeHui (1749acoB)

Cucrema ypaBHeHPIfI. Pemienne cuctemsl ABYX JIMHENHBIX ypaBHeHPIfI C ABYMs INEPECMCHHBIMU U €TI0 I'€OMCTPHUYCCKAA HUHTCPIIPCTALIUA. Pemenue
TCKCTOBBIX 3aJa4 METOJ0M COCTaBJICHHUA CUCTEM ypaBHeHHﬁ.

[lenb: 03HaKOMUTH OOYYArOIIUXCS CO CHOCOOOM DELICHUs CUCTEM JHMHEWHBIX YpaBHEHMH C JIByMs NEpEMEHHBIMH, BBIpa0OTaTh YMEHHE pelllaTh
CHUCTEMBI YPAaBHEHHUU U IPUMEHATH MX IIPU PEIICHUN TEKCTOBBIX 3a7a4.

N3ydyenne cuctemM ypaBHEHUH pacnpenensercs Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBOAWTCS NMOHSTHE CUCTEMBI M PacCMaTpUBAIOTCS
CHUCTEMBI JINHEWHBIX YPAaBHEHMUII.

H3noxeHne HauMHAETCSA C BBCACHUS IMOHATHA «IMHEHHOE YpaBHCHHUEC C ABYMS NICPECMCHHBIMMI. B CUCTCMY pra)KHeHI/Iﬁ BKJIIOYAKOTCA HECIIOXKHBIC
3alaHUA Ha PpCUHICHUC JIMHEIHBIX ypaBHeHI/Iﬁ C ABYMs IIEPECMCHHBIMU B LECJIBIX YHCIIAX.

dopmupyeTcsi yMEHUEe CTpOouTh rpaduk ypaBHeHus ax + by=c, rae a#0 umm b#0, mpu pa3nuyHbIX 3HaueHUsX a, b, c. BBenenue rpapuyeckux
00pa30B Aa€T BO3MOKHOCTH HArJISiTHO HCCIIEOBaTh BOMPOC O YHCIE PELICHUI CUCTEMbI JBYX JIMHEWHBIX ypaBHEHUH C JABYMS IME€PEMEHHBIMHU.



OcHOBHOE MECTO B JJaHHOW T€Me 3aHUMAaEeT U3Y4YEeHHE aJlTOPUTMOB PEIICHUSI CUCTEM JIBYX JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMH CIIOCOOOM
MOJICTAHOBKM W CIOCOOOM CJIOKEHUs. BBelneHHe cucTeM IMO3BOJSET 3HAYUTEIBHO PACIIUPUTH KPYT TEKCTOBBIX 3a7ad, PEIIaeMBIX C MOMOIIBIO
anmnapara anreOpsl. [IpuMenenne cuctem ynpoiaer npouecc nepeBoia JaHHbIX 3a/1a4i ¢ 0OBIYHOTO S3bIKa HA SI3bIK ypaBHEHUH.

CooTHOLIEHUSI MeKAY CTOPOHAMM U YIJIaMH TpeyroJbHuKa (16 yacoB)

Cymma yrimoB TpeyroipHuKa. COOTHOLICHHE MEXIy CTOPOHAMHM M YIJIaMH TpeyroibHuKa. HepaBeHCTBO TpeyrosbHuka. [IpsimoyronbHbie
TPEYroJbHUKH, UX CBOICTBA W NPU3HAKU pPaBEHCTBA. PaccrosHMe OT TOYKM 10 HpsAMOM. PaccrosiHMe Mexay napauieNbHbBIMU HPSIMBIMH.
[TocTpoeHne TpeyroabHHUKA 110 TPEM JIEMEHTaM.

]_[eJ'IBI PaCcCMOTPETb HOBBIC MHTCPCCHBIC U BA’KHBIC CBOMCTBA TPECYTOJIbHUKOB.

B nanHoil Teme noka3bIBaeTCs OJHA M3 BAXHEHIIMX TEOPEM T'E€OMETPUM — TEOpeMa O CyMME YIJIOB TpeyroibHuka. OHa TO3BOJSET IaTh
KJIACCU(UKALUIO TPEYroJIbHUKOB MO yriiaM (OCTPOYTOJBHBIN, MPSAMOYTOJbHBIM, TYMOYTOJbHBIN), a TaKKe€ YCTAaHOBHTH HEKOTOpHIE CBOWCTBA U
MPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIBHUKOB.

ITonsATHE pacCTOAHUA MEXAY NapajliIeIbHbIMU IIPIMBIMHA BBOAUTCS HA OCHOBE JJOKa3aHHOW MPEIBAPUTEIBLHO TEOPEMBI O TOM, YTO BCE TOYKH KA1 01
U3 JIBYX MapajuleJbHbIX MPSAMBIX paBHOYJAJIEHbI OT APYroil mpsiMoi. DTO MOHATHE UIPAET BaXKHYIO POJIb, U YACTHOCTH HCIIONb3YETCs B 3aJa4ax Ha
IIOCTPOEHUE.

[Ipu pemenun 3ama4 Ha MOCTPOCHUE B 7 KJIACCE CIIENYET OrPAaHUYUTHCS TOJIBKO BBITTOJIHEHHEM U OMHMCAHHEM IMOCTPOCHHsI UCKOoMou ¢urypsl. B
OTJAEJBHBIX CIIy4asX MOXHO IPOBECTU YCTHO aHAJIMU3 U JI0KA3aTENbCTBO, a JJIEMEHTHI UCCIEAO0BAHMS JOJDKHBI IIPUCYTCTBOBATH JIUIIb TOTAA, KOrAa
3TO OFOBOPEHO YCIOBUEM 3a/1a4U.

IHoBTOpenne (19 yacos)

1l TemaTuyeckoe MuIaHUPOBaAHUE

Ne K-Bo OcHOBHBIE BUBI CPOKH | KOHTPOJIb
JESTEIIBHOCTH
yUaIuxcs

Tema, paznen kypca

/o qaco




Bbipa:kenusi, To:kaecTBa, ypapHenusi(19 yacos)

IToBrOopenue Uucnossie
BBIPAKECHUS

2

dopmyJIUpOBaTh
MOHSITUE YUCIOBOTO
BBIPXCHHUS, 3HAUCHUS
YK CIIOBOTO
BBIPAKECHHUS.
Brruncnenue
3HAUYEHMSI YUCITIOBOTO
BBIPAXCHHUS,
MIPUMEHSST BCE
M3BECTHBIE CBOMCTBA.

1 Hen

BeIpaxenus ¢ nepeMeHHbIMU

PopMyIIMpOBATH
MOHATUE BBIPAKEHUSA
C IEPEMEHHBIMHU, €TO
3HAYEHUs, HAXOUTh
3HAUYE€HHE BBIPAKECHUS
C IIEPEMEHHBIMU
MOICTAHOBKON BMECTO
MEPEMEHHBIX UX
3HAYEHUH.

1 Hen

CpaBHeHuE 3HaYEHUH BBIPAKEHUI

CpaBHUBATH 3HAUYCHUS
BBIPAKECHU,
UCTIONB3Ys BCE
U3BECTHBIE NTpaBUIIa
CpaBHEHUS
paloHAIBHBIX YHCEN.
CpaBHuBaTh
BBIPa)KEHUS C
NIEPEMEHHBIMH.

1 men

CBoiicTBa IeWCTBUH HaJl YACIIaMU

®opMyIHpOBaTH
HW3BECTHBIE CBOMCTBA
JEeUCTBUH HAL
YUCIIaMH U IPUMEHSTh
JUISL YIIPOLLEHUS
BBIUHCIICHHH.

2 Hex.




ToxnecTBa

dopMyIUpPOBATH
IIOHATHUC TOXACCTBA,
TOXKJIECTBEHHBIX
npeoOpa3oBaHUi,
JIOKa3bIBaTh
TOKJIECTBO.

2 Hex

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKCHUM
K.P.Nel»Bbipaxkenus.
ToxnectBay

DopMyIUpPOBATH
TOX/IECTBEHHBIE
npeoOpa3oBaHus
BBIPAKECHU,
MPUMEHSATh UX JJIA
YOPOLIEHUS
BBIPXKEHHU,
JI0Ka3aTenbCcTBa
TOXJIECTB.

2 Hex

K.P Nel

YpaBHEHHE U €ro KOpHU

®opMyIHpOBaThH
IIOHATHE YpaBHEHMS,
KOpHEH ypaBHEHMUH,
CBOJCTB,
MPUMEHSIEMBIX TTPU
pELIEHNN ypaBHEHUM.
JlokaswIBaTh, 4TO
JTAHHOE YHCIIO
ABIIIETCS. KOPHEM
YPaBHEHHUs, YMETh
000CHOBATH Ciy4Yaii,
KOI'Jla ypaBHEHUE HE
MMeEEeT KOpHEH W
uMeeT UX OECKOHEUHO
MHOTO.

3 Hen

JIuHeitHoe ypaBHEHUE ¢ OJHON
MepEMEHHOMN

®opMyIHpOBaTH
MOHATHE JIMHEWMHOTO
YpaBHEHUS C OJHOU
MepEMEHHOM, BUJIOB
KOpHeu. Pematp
YpaBHEHUS,

3 Hen




CBOJISIIHECS K
JIMHEHHOMY,
HCIIOJIB3Ysl BCE
HU3BECTHBIC CBOMCTBA.

Pemenue 3a1au ¢ mOMOIIBIO

ypaBHeHuii K.P.Ne2»YpaBHenus ¢

OJHOM NIEPEMEHHOI

Penrate 3agauu ¢
IIOMOIIBIO YPAaBHEHHM.

4 yen

K.P Ne2

CrarucTnvyeckne XapakTepucTUKHU (S4acoB)

10

Cpennee apudmeTnieckoe,
pa3max, Mmoja

2

PopMyIIMpOBATH
MOHSITUSL CPEIHETO
apuQMeTUIECKOTO,
pazmaxa, MOJbI,
AITOPUTMBI
HAXOX/ICHUS.
Haxonuts cpengnee
apupMeTuIecKoe,
pa3max, Moy
YUCJIOBBIX JaHHBIX,
B3SITHIX U3
OKpY>Karolei Hac
JIEHCTBUTEIILHOCTH.

5 Hen

11

MennaHa Kak CTaTUCTHYECKAas

XapaKTCPHUCTHUKA

dopMyIIHpOBaThH
MOHATHE MEIHUaHBI.
Haxonuth MeIuaHy
Pa3JIMYHBIX YUCIOBBIX
JTaHHBIX.

5 Hen

MIPOEKT

DyHK

muu (1

44yacoB)

14

DyHKIUA

®opMyIHpOBaTH
NoHATHE (YHKIUH,
3HAYEeHUH PYHKIUH,
apryMeHra.
[TpuBOANTE IPUMEPHI
Pa3IMYHBIX CITIOCOOOB

6 Hex




3aaHus PyHKITUH.

15

Beruucnenue 3HaueHus QyHKIIUA
o popmyiie

BberaucnsaTs 3HaYCHUS
byHKIMH 110 hopMmyIIe.
BberaucnsaTs 3HaYCHUS
aprymeHTa 1o
3aJJaHHOMY 3HaUCHUIO

(GyHKINH.

6 Hex

16

I'paduk dysakmm

®opMyIIHpOBaThH
noHATUE rpaduka
¢ynkuuu. CTpouth
rpaduk QyHKINH,
YUTATh I'paUKH.

6 Hex

17

IIpsiMast MpONOPLUHUOHAIBHOCTD U
ee rpauk

PopMyIIMpOBATH
MIOHATUE TIPSIMOU
MPONOPLUUOHAIBHOCTH,
CTPOUTH TpaduK
IpsSIMOU
IIPONOPIUMOHAIBHOCTH.

7 Heo

18

Jlunetinas yHKIMs U ee rpaduk
KonTponbnas padota Ne3
«JIunelinas QyHKIUA»

PopmyIIMpOBATH
MIOHATHE JIMHEMHOU
(byHKLNHU, CTPOUTD
rpaduk, yuTaTh
rpadukK, HaXOJUThb
B3alMHOE T0JI0’KEHUE
rpapuKoB
AHATUTHYECKHU U
rpauyuecKu.

7 Heo

Kp Ne3

Crenensb ¢ HaTYypaJbHbIM NOKa3aTesaeM (15 yacoB)

19

OnpeneneHre CTENEHH C
HaTypaJIbHBIM .IIOKa3aTEIEM

2

®opMyIHpOBaTH
MOHSTUE CTEIEHU C
HaTypaJIbHbIM
MTOKA3aTEeNEM.
Haxonuts 3HaueHnE
CTEIIEHH C
HaTypaJIbHbIM
ITOKA3aTEeNIEM.

8 Hen




20

VYMHOXKEHNE U JIEJIEHUE CTENEHEN

DopmMynupoBaTh U
BBIBOJHTD (hOPMYJIBI
YMHOXKEHHUS U JICJICHUS
creneHel. [Ipumensats
IIPU BBIYHUCIICHUSX,
YIOPOUICHUAX.

21

Bo3sBeneHue B cTerieHb
HpOI/ISBeI[eHI/ISI " CTCIICHU

dopmyaMpoBaTh U
BBIBOJHTD (HOPMYJIbI
BO3BEJICHUS B CTCIICHb
IIPOU3BEJICHUS U
creneHy. [IpumensTs
IIPU BBIYHCIICHUSAX U
YIPOILEHUAX
BBIPAKCHU.

9 Hen

22

OnHOWIEH U €ro CTaHJapTHBHIN
BUJI

PopmyIIMpOBATH
IIOHATHE OJHOYICHA
1 €ro CTaHJapTHOTO
Buja. [IpuBoauts
OJIHOWJIEH K
CTaHJAPTHOMY BUJY.

10
HEJl

23

YMHOXKEeHNE OTHOYIICHOB

YMHOXATh
OJTHOYJIEHBEI.

10
HeJ

24

Bo3BeaeHue oqHOUYI€HA B CTEIEHD

BozBoautse
OHOYJIEHBI B CTEIEHD.

10
HEJ

25

DyHKIMU y:XZ,y:X3 U UX
rpa¢uku KoHTponbHas paboTa
Ne4 «Crenensb ¢ HaTypalbHBIM
MIOKa3aTeIeM»

Crpouts rpapuku
byHKIMMA y:XZ,y:X3 ,
YUTaTh Tpauxu

11
HEJ

Kp Ne4

HauvaabHbIe reoMeT

nyeckue cBeeHus(7)

26

[Ipssmas u orpe3ok. JIyd u yroa

2

dopMyIHpOBaTH
MIOHATUSA MIPSAMOH,
OTpe3sKa, JIy4a, yria.
Ctpoutb, 0003HAYATS,

11
HeJl




BBITOJIHATh
IIPaKTUYECKHE
3aJlaHus, CBSI3aHHBIC
CO B3aMMHBIM
pacroI0kKEeHUEM
IIEPEYUCIICHHOT O
BBIILIE.
®opMyIIMpOBaTH
IIEPBBIC AKCUOMBI.
IIpumeHsTh B
IIPOCTEHIINX 3a7a4ax.

27

CpaBHeHI/Ie OTPEC3KOB U YIJIOB

®opMyIIHpOBAThH
IIOHSITHE PABHBIX
¢buryp, anroputm
CPAaBHEHMSI OTPE3KOB U
yrioB. Pemate
IIPOCTEHINE 3aJa4H
Ha CpaBHEHUE
OTPE3KOB U YIJIOB.

12
HEL

28

I/I3MepeHI/IC OTPE3KOB

®opMyIHMpPOBATH, YTO
3HAYUT U3MEPUTH
OTPE30K, €TMHUIIBI
U3MEPEHHUS OTPE3KOB.
Pemate nmpocreiimue
3a/1a4d Ha U3MEPEHUE
OTPE3KOB.

12
HEl

29

Hsmepenue yrios

dopmMyaMpoBaTh, UTO
3HAYUT U3MEPUTH
yroJl, €AMHUILIBI
M3MEpEHUS YIJIOB,
IIPAKTUYECKHE
3aJlaHus Ha U3MEpPEHNe
YIJIOB, IOCTPOECHHE
YIJIOB, 331241

12
HEJ




30 | CMexHbBIC U BEPTUKATBHBIC YTJIbL. 6 dopMyIHpoBaTh 12 KP Ne5
[TeprieHAMKYASIPHBIE IPSMBIE MOHATUC CMEKHBIX U HCI
KonTposbHas padota Ne5 BEPTUKATILHBIX YIJIOB,
«Ha4vanbHblE TEOMETPUYECKHE q)OpMyHHpOBaTBvH

JTIOKa3bIBaTh CBOMCTBA
CBEIICHUS» CMEKHEIX 1
BEPTUKAIbHBIX YTJIOB.
IIpuMeHnATh uX Ipu
peIlIeHnH 3a/a.
®opMyIIMpOBaTH
MIOHSITHE
MIEPIICHIUKYIISIPHBIX
npsmbIX. Jloka3biBaTh
TEOpEMY O JIBYX
MPSIMBIX,
MIEPIICHIUKYIISIPHBIX
TpeThel, MPUMEHSTh
IIPH PEIICHUU 3a]1ad.
Mmuorouenbi(20)

31 | MHOrOWIeH 1 ero CTaHAapTHBIH 2 dopmynMpoBaTh 13

BU MOHSTHE MHOTOWICHA | HEJ
U €r0 CTaHJapPTHOTO
Buja. [IpuBoauts
MHOTOYJIEH K
CTaH/IAPTHOMY BUJTY.

32 | CnoxeHue U BEIYUTAHUE 2 CknaasiBath 1 13
MHOTOYIECHOB BbIIATATh HC

MHOTOYJICHBI.

33 | YMHOXeHUEe OJHOWIEHA Ha 2 YMHOXaTh onHOwneH | 13
MHOTOYJIEH Ha MHOI'OYJICH. HCT

34 | BeiHeceHre 00IIero MHOXKHUTEIS 5 BrerHocuth 001uit 14 KP Ne6
3a CKOOKH KOHTpOJ'II)HaH MHOXKUTEIb 32 CKOOKH. | HEJl
pabotaNe6 «CrnoxeHue u
BBIUMTAHUE MHOTOUYICHOB)




35

VYMHOdKEHNE MHOTOYJIEHA Ha
MHOTOYICH

dopMyIUpPOBATH
AJITOPUTM YMHOKCHUA
MHOTOYJICHa Ha
MHOI'O4JICH, BBIBOOUTH
QITOPUTM , IPUMEHSTh
allrOpPUTM IIpU
YMHOXEHUHU
MHOTrOYJIEHA Ha
MOTOYJICH.

15
HEJl

36

PaznoxeHne MHOTOUICHA Ha
MHOXHTEIH CIOCOO0M

rpynnupoBku KoHTponbHas
pabota No7 «MHOTrO4YICHBI»

PacknaapiBath
MHOTOWIEH CIOCOOOM
TPYIIIUPOBKU

16
HEL

KPNe7

TpeyroJ

bHUKH(14)

37

[IepBblii IpU3HAK PABEHCTBA
TPEYTOJIbHUKOB

3

dopmynaupoBaTh U
JIOKa3bIBaTh IEPBBINA
IIPU3HAK PaBEHCTBA
TPEYTrOJIbHUKOB.
IIpumensaTs npu
pEIIECHUN 3a1a4.

17
HEJl

38

Menauanbl, OUCCEKTPUCHI, BBICOTHI
TPEYroJIbHUKA

®opMyIHpoBaTh
onpeaeeHus MOHITUI
MEUaHBI,
OMCCEKTPHUCHI, BHICOTHI
TPEYTOJIbHUKA.
BrimonusaTh
MPaKTUYECKHE
3ajaHus 10
IIOCTPOEHHUIO ITUX
AIIEMEHTOB, pellaTh
3a/1auu.
DopMyIHpOBaATh U
JIOKa3bIBaTh CBOMCTBA
PaBHOOEIPEHHOTO

TPEYrOJIbHUKA.

18
Hex




[Ipumensats npu
pelIeHNH 3a1au.

39

Bropoii u TpeTuil pu3HaKU
PaBEHCTBA TPEYTOJIbHUKOB

6 dopMynupoBaTh U
JI0OKa3bIBaTh BTOPOI
MIPU3HAK PABEHCTBA
TPEYrOJIbHUKOB.
[Ipumensats npu
pelIeHny 3a1au.

19
HEJl

40

3aauy Ha NOCTPOEHUE
KonrponbHas pabora
No8»TpeyronbHUKN

5 | Crpouts OTpe3oK,
paBHBII TaHHOMY,
YTOJ1, paBHBIN
JAaHHOMY, CEpPEIUHY
0Tpe3Ka, OUCCEKTPHCY
yria, HepHeHIuKYJIIsp
K NIPSAMOM C IOMOILBIO
LUPKYJIA U IUHEHKH.
Jloka3wIBaTh
IIOCTPOEHHS.
IIpumensaTs npu
pELIeHUH APYTHX
3aJa4 Ha IOCTPOEHHE

20
HEL

K.P.Ne8

DopmyJibl COKpa

IEHHOTr0 YMHOKeHus1(20)

41

KBaznpaTt cymMMBbI 1 kBazgpat
Pa3HOCTH JBYX BBIPAXKCHUU

3 | BeiBoauTh opMyIibl
KBaJpaTa CyMMBI H
KBaJ[paTa pa3HOCTH.
[IpumeHsTh B
BBIPRKEHUSX.

20
HEJ

42

Pa3noxeHre Ha MHOXKUTEIH C
ITOMOIIBIO KBaJIpaTa CyMMBI U
KBaJpaTa pa3HOCTH

2 PackimagsiBaTes Ha
MHOYKUTEH C
MTOMOIIIBIO KBaJIpaTa
CYMMBI, KBajpara
pPa3HOCTH.

21
HEJl




43 | YMHOXEHHUE Pa3HOCTH JIBYX 2 BreBomuTs 1 21

BBIPAXKEHUI HA UX CYMMY IPUMEHATH GopMysTy | Hel
YMHOXXEHUS pa3HOCTU
JBYX BBIPQXCHUI Ha
UX CYMMY.

44 | Pa3znokeHHE pa3HOCTH KBAJAPaTOB 1 PacknanpiBath 22
Ha MHOXXHUTEIU Pa3HOCTb KBaApPaATOB HEO

Ha MHO>KUTEIIN

45 | PaznoxeHue Ha MHOKHUTEIH 3 PacknaapiBaTh Ha 22 K.P.Ne9
CYMMBI ¥ pa3HOCTH KyOOB MHOXHTCJIM CYMMYy U | HCJ,
KonrponbHas pa6ora Ne9 pasHocTh KyboB
«KBazmpar cyMMBI U pa3HOCTH

46 | IIpeobpazoBaHue 11€710T0 4 [IpeoOpazoBbIBaTH 23
BBIPAKEHUS B MHOT'OYJIEH HEJIOC BBIPAXXCHUC B Hen

MHOTOYJICH, TPAMEHSIS
BCE U3y4YECHHBbIE
(GOopMyIIBL.

47 | IlpuMmeHeHne pa3IuYHbIX 5 | IIpumensrs 24 K.P.Ne10
CHOCcO0OB I Pa3JIOKEHUS Ha Pa3IMYHbIC CIIOCOOBI HEl
MHoxkuTen KoHtponbHas pabora TIpH pasloKCHNN Ha
Nel0 « I[IpeobpazoBaHue HeIbIX MHOHTEH

_ MHOT'OYJICHOB.
BBIpa)KEHUI»
IHapasienbHbie npsaMbie(9)

48 | [Ipu3HaKy napauiedbHOCTH ABYX 3 dopmyarpoBaTh U 24
TIPSIMBIX JIOKa3bIBaTh MIPU3HAKU | HEA

napajuieIbHOCTH JIBYX
npsMbIx. [IpumMeHaTs
NIPY PEIICHUH 3a/1a4.

49 | Akcuoma napajuieNbHbIX MPSIMBIX 6 dopmynrpoBaTh 25 K.P.Nel1
KonTponbaast pabota Nel 1 aKCuOMy HEX
«IlapaesnbHbIe TPAMBIEY TTapajieaIbHBIX

HPSMBIX, IPUMEHSTh
NIPY PEIICHUH 3a/1a4.




JIuHeliHbIe YpaBHEHMS € ABYMS MePeMEeHHBIMHU M UX cuctembi(17)

50

JIuHeitHoe ypaBHEHUE C IByMsI
MepPEMEHHBIMU

2

®opMyJIHpOBaAThH
OIpECICHUE MOHATUS
JIMHEWHOIO YpPaBHEHUS
C IByMs
[IEPEMEHHBIMH.
Onpenensrs, ABIAETCS
JIY JJaHHAas 11apa 4ynces
pEILIEHNEM JaHHOTO
ypaBHeHus. Haxonuth
pa3IMYHbIE PEIICHUS.

26
HET

51

['paduk nuHEHHOTO ypaBHEHUS C
JBYMsI TIEpEMEHHBIMU

®opMyIHpOBaAThH
omnpezeNieHue MOHATUS
rpadyka TUHEHHOTO
YpaBHEHHUS C ABYMS
NEPEMEHHBIMH.
Ctpouts rpaduk.

26
HEL

52

CucremMa JIMHEHHBIX yPaBHEHUH C
JBYMsI IEpEMEHHBIMU

®opMyJIHpOBAThH
onpeieJICHUE OHATUS
CHUCTEMBI JINHEHHBIX
YpaBHEHUH C ABYMsI
MepPEMEHHBIMH,
pELICHUS CUCTEMBI
YpPaBHEHUH C JIBYMSI
IIEPEMEHHBIMH.
Pemars rpaduuecku.

26
HEL

53

Cnooco0 IoACTaHOBKHU

Pemate cucremy
croco6om
10JICTAHOBKH.

27
HEJ

54

Croco0 ciioxeHust

Pemats cucremy
CI0CcOOOM CIIOKEHHUS.

27
HEell

55

Penrenue 3amad ¢ mOMOIIBIO
cucteMm ypaBHeHH KoHTponbHas
pabota Nel2 «Cucremsl

Pemarts 3agaun ¢
IIOMOIIBIO CUCTEM
YpaBHEHUM.

28
Hel

K.P.Nel2




JIMHEUHBIX YPaBHECHUN»

CooTHOLIEHHUSI MeKAY CTOPOHAMM U YIJIaMM TpeyroJbHuka(16)
56 | Cymma yriioB TpeyrojibHUKA 2 dopMyIUpoOBaTh U 28
JIOKa3bIBaTh TEOPEMY O | HEA
CyMME YTJIOB
TPEyroJbHUKA.
[Ipumensats npu
peLIeHUH 3aja4.

57 COOTHOIIIEHHS MEXK]Ty CTOPOHAMHU 4 dopMyIUpoOBaTh U 29 K.P.Ne13
U yIJlaMH TPEYroJbHUKa JIOKa3bIBaTh TEOPEMY O | HEZ
Kontponbnas padora COOTHOILICHIAX MEXKAY
Nel3»Cymma yrnos CTOPOHAMM H YITaMH

TPEYroJIbHUKA.
TPEYrOJILHUKA) a T —
pelIeHUH 3a]1ay.
58 | IlpamoyronbHbIe TPEYTOIbHUKU 10 | ®opmynupoBath u 30 K.P.Ne14
ITocTpoeHue TpeyrojibHUKA 110 JOKa3blBaTh CBOKWCTBA | HEJX
TpéM s1ementam KoHTposbHas IpAMOYIOILHOTO
pabota Nel4 «IIpsMoyrosyibHbIe TPeYTOIbHHKA,
NPU3HAKHA PABEHCTBA
TPEYTOIBLHUKI PAMOYTOMBHBIX
TPEYTOJILHUKOB.
IIpumensaTs npu
peleHnH 3ajad.
59 | DemMeHTBI JIOTHKHU 3 | Ilonumarsn 31 C.p.
JlokazaTeabcTBa. Heo0XoaUMbIe H HE
Konrpnpumepsl. AOCTATO"HBIE

yciaoBus .Paziuuyars
NPAMYIO U 00pPaTHYI0
TeopeMy,10Ka3bIBATh
OT NPOTHBHOIO

Hrorosoe nosropeHue(16 4., B T.4. UTOroBas K.p.) 32-35

B pe3yabTare nzyuyeHusi Kypca ajredpbl 7 Kjiacca 00y4arommecs 10/KHbI:

1l TpeOboBaHuA K YPOBHIO MOATOTOBKHU YYE€HHKAM




1
3HATH/TIOHUMATH

"  CYLIECTBO MOHATHUS MaTEMaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI I0Ka3aTEIbCTB;

"  CYILECTBO INOHATHUS aJllOPUTMA; IPUMEPHI AITOPUTMOB;

" KaK HCIOJB3YIOTCS MaTeMaThdyeckue (OpMyIbl, YPaBHEHUS W HEPAaBEHCTBA; NPUMEPHl MX MPUMEHEHHS ISl PEHICHUS MAaTeMaTU4YEeCKUX U
IIPaKTUYECKUX 3a/1a4;

" KaK MaTeMaTHYECKH ONpeeNieHHbIE (DYHKIIMH MOTYT ONUCHIBATh PEAIbHBIC 3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OMHCAHUS;

"  KakK NOTpeOHOCTH MPAKTUKH MIPUBEIM MaTEMATHYECKYIO HAYKy K HEOOXOJUMOCTH PACHIMPEHUS TOHATHUS YUCIIA;

" BEpOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOILEro MUPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN 1 BBIBOJIOB;

" KakuM o0pa3oM reoMeTpus BO3HUKJIA U3 MPAKTHYECKHX 3a/ad 3eMileMepus; IMpUMepbl T€OMETPUUECKUX OOBEKTOB M YTBEPXKICHUH O HUX,
Ba)KHBIX JJIS TIPAKTHKH;

" CMbICH MJealu3alluy, IO3BOJIOIIEH pellaTh 3aJaud peaJbHOM JeWCTBUTENBbHOCTH MAaTEeMAaTHYECKUMHU METOJaMM, IpUMEpPhl OLINOOK,
BO3HUKAIOIIKX MPHU UI€aTU3aLUY;

Apudmetruka
YMETH

"  BBINOJHATH YCTHO apU(PMETUUECCKHE JCHCTBUS: CI0KEHUE U BEIUNTAHHUE ABY3HAYHBIX YHCEN U ACCATUYHBIX APOOEH ¢ ABYMS 3HAKaMH, YMHOKECHUE
OJIHO3HAYHBIX YHCEN, apu(PMETHUECKUE ONepaliii ¢ OObIKHOBEHHBIMU APOOSMU C OJTHO3HAYHBIM 3HAMEHATENIEM U YUCIIUTEIIEM;

" [EepexoJUTh OT OJHOW (POPMBI 3alHMCH YHUCEN K APYroi, MpeaCTaBiIsATh NECATHYHYIO ApoOb B BUJIE OOBIKHOBEHHOM M B MPOCTEUIIUX CIIydasx
OOBIKHOBEHHYIO B BUJE JECATUYHOM, MPOLEHTl — B BHJE ApoOM U ApoOb — B BHUJE NPOLIEHTOB; 3alKChIBATh OOJBIIME W Mallble 4YHcia ¢
MCIIOJIb30BAaHUEM IIEJIbIX CTETIEHEN JECSTKY;

" BBINOJHATH apu(MeTHUECKHe ACUCTBUS C pallMOHAJBHBIMU YHCIAMM, CPaBHMBATh pallMOHAJIbHBIE U JIEHCTBUTENbHBIE YHWCIA; HAXOJUTh B
HECJIOKHBIX CITy4asX 3HaAuU€HUs CTENEHEN C IeJIbIMU [T0Ka3aTeIsIMU U KOPHEH; HAXOIUTh 3HAaYEHMsI YUCIIOBBIX BbIPAKEHMUI;

" OKpYIJIATH LieJble YUCNa U JeCATUYHBIE APOOU, HAXOAUTh NPUOJIMKEHHUS YUCEN C HEAOCTATKOM U C U30BITKOM, BBINOJHATH OLIEHKY YHCIIOBBIX
BBIPAKECHMI;

"  [I0JIb30BATHCSl OCHOBHBIMM €IMHHMIIAMH JJIMHBI, MACChl, BDEMEHHU, CKOPOCTH, IIOIIa 1, 00beMa; BbIpakaTh Oojiee KpYyIHbIe eMHULBI uepe3 Oolee
MeJIKUE U Ha000pOT;

"  permIaTh TEKCTOBBIE 33/1a4M, BKIIIOYAs 3a/1a4i, CBSI3aHHbBIE C OTHOLIEHUEM U C IPONOPLUOHATIBHOCTBIO BEIMUUH, JPOOSIMHU U IPOLICHTAMU;
HCNOJb30BATH PUOOPETECHHBIE 3HAHUS M YMEHUS B MPAKTHUECKOM JIESITETbHOCTH U MIOBCEIHEBHON YKU3HU JJIS:

" pPCHICHHUA HECIIOXKHBIX MNPAKTUYCCKHUX PACYCTHBIX 3adad, B TOM YHCJIC C HCHOJIB30BAHUCM IIPpHU HCO6XOJII/IMOCTI/I CIIPAaBOYHBIX MAaTCPUAJIOB,
KaJIbKYJIAITOpAd, KOMIIBIOTEPA,
- YCTHOI\/’I IMPUKHUAKA U OLCHKHU PE3yJibTaTa BBI‘II/ICJ'IGHPI?I; IMPOBEPKHU PE3YJIbTAaTa BEIYHUCICHHUSA C UCITIOJIB30BAHUEM PA3JIMYHBIX IPUEMOB;




"  JHTEpIpETALHUHN PE3yJbTATOB PELICHMS 3aJay C YYETOM OTPaHMYCHHH, CBA3AHHBIX C PEATIbHBIMU CBOMCTBAMHU PAacCMAaTPUBAEMBIX MPOILIECCOB U
SIBIICHUI;

Anreopa
YMETh

"  COCTaBIATH OYKBEHHBIC BBIPAKEHUS U (OPMYJIBI IO YCIOBHIM 33J]ad; OCYIIECTBISATh B BHIPAKCHUAX U (POPMYJIaX YHCIOBBIE MOJCTAHOBKU H
BBINOJIHATh COOTBETCTBYIOIME BBIUMCIIEHUS, OCYLIECTBIATh HOJCTAHOBKY OJHOIO BBIPAXKEHMs B JpPYyroe; BbIpakaTb U3 (QOpPMYN OAHY
IEPEMEHHYIO Y€PE3 OCTAIbHBIE;

"  BBINOJHATH OCHOBHBIE IEHCTBHSI CO CTENEHSAMU C HATYPaJIbHBIMH I0KA3aTENISIMU, C MHOIOWIEHAMM; BBIIOJIHATh Pa3I0KEHUE MHOTOWIEHOB Ha
MHOYHTEJIH; BBITIOJIHATH TOXKIECTBEHHBIE TPe00Opa30BaHuUs PAIlHOHATBHBIX BBIPAKCHH;

" pemiaTh JUHEWHbIE YpaBHEHUsS pelllaTh JUHEWHBbIE pellaTh TEKCTOBbIE 3aJjaud aaredpanyeckuM METOJOM, MHTEPIPETUPOBATh MOJYYEHHBIH
pe3yabTatT, MPOBOAUTH OTOOP PEIICHHH, UCXO0Is1 U3 (POPMYIMPOBKH 331a4H;

* p300paxkaTh YKUCIa TOUKAMHU Ha KOOPJIMHATHOM MPSIMOii;

" ONpeAensATh KOOPAUHATHI TOUYKHU MIOCKOCTH, CTPOUTH TOUKH C 3a/JaHHBIMU KOOpJAUHATAMU;

" HaxXOIUTh 3HaYeHUs (QYHKLMH, 337aHHON (hOpMYsIOH, TabiuLel, rpadKoM MO €€ apryMeHTy; HaXOJUTh 3Ha4eHHE apryMeHTa IO 3HAYEHUIO
GyHKIMY, 3a1aHHON TpadUKOM HITH TaOIIUIIeH;

" [IPUMEHSTbH 'pauecKue MpeiCTaBIeHUs PU PEIICHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;

"  ONHCHIBAaTh CBOWCTBA U3y4YCHHBIX QyHKIMI (Y=KX, rne K# 0, y=kx+D, y:xz, y=x3), CTPOUTDH UX TPaPUKU.

UCIO0JIb30BATh TPUOOPETEHHBIC 3HAHUS M YMEHHUSI B IPAKTUYECKOM JIEATETbHOCTH U MIOBCETHEBHON KU3HU JIJIS:

" BBINOJHEHUS pacdyeToB 1Mo (opmynaM, cocTaBieHUs (POPMYJI, BBIPAKAIOMIMX 3aBUCUMOCTH MEXKIY peajbHbIMH BEIUYMHAMH; HAXOXKIICHUS
HY>KHOUM (OpMYJIBI B CIPABOYHBIX MaTepHaIax;

"  MOJCIMPOBAHUS MPAKTUUECKUX CUTYAIIUN U UCCIIETIOBAHUH MOCTPOCHHBIX MOJIETIEH C UCIIOJb30BaHUEM ammapara ajnreopsl;

"  OMHCAHUA 3aBUCHUMOCTEH MKy (PU3NUECKIMH BEIMYMHAMH COOTBETCTBYIOIIUMH (GOPMYyTaMU MIPU UCCIIETOBAHUN HECIOKHBIX MPAKTHUYECKUX
CUTYalHil;

"  YHTEpIpeTaluu rpadruKoB pealbHbIX 3aBUCUMOCTEH MEXIY BETHUNHAMHU.

DJIeMEHTbI JIOTUKH, KOMOMHATOPHKH,
CTATHUCTHUKH U TEOPUHU BEPOATHOCTEH

YMETH

" [IPOBOAMTH HECJIOXKHBIE JOKA3aTENIbCTBA, I10JIy4aTh IPOCTEUILINE CIIEICTBUS U3 U3BECTHBIX MJIM paHee IOIYyYEHHBIX YTBEPKICHUN, OLIEHUBATh
JIOTUYECKYIO MPABUIIBHOCTD PACCYKIECHUMN, UCITOJIB30BAaTh MIPUMEPHI ISl WIITIOCTPAMU U KOHTPIPHUMEPHI ISl OIPOBEPIKEHUS YTBEPKICHNN;



HCII0JIb30BAaTh HpI/IO6p€TeHHBIe 3HAaHUA U YMCHUA B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH U HOBCGI[HCBHOﬁ KU3HU OJIA:

BBICTPAaWBaHUS apIyMEHTAIMH [IPH JIOKa3aTeNbCTBE (B (hopMe MOHOJIOTA U JUAJIOra);

pacro3HaBaHMsI JIOTUYECKH HEKOPPEKTHBIX PACCYXKACHUMN;

3aMcu MaTEMaTUYECKUX YTBEP)KJIEHUH, 10Ka3aTEIbCTB;

aHaJIM3a peaJIbHbIX YUCIIOBBIX JaHHbIX, IPE/ICTABIECHHBIX B BUJIE JUarpaMM, rpadukoB, Ta0IuL;

pelIeHHs MPAKTHYECKUX 3a7a4 B MOBCEIHEBHOW U MPOQECCHOHATBHON AEATEIBHOCTU C MCIIOIB30BAaHUEM JCUCTBUI C YMCIaMHU, TPOLIEHTOB,
JUINH, IJI011ae#, 00beMOB, BpEMEHHU, CKOPOCTH;

NOHMMAHUS CTATUCTUYECKUX YTBEPKICHUII.

B pe3ysibTaTe n3yueHusi Kypca reoMeTpuu 7 KJjacca o0y4yarommecs 10KHbI:

3HATH/TIOHUMATH

CYyILIECTBO ITOHATUS MAaTEMATHYECKOTO J1I0KA3aTEIbCTBA; IPUMEPHI JOKA3aTEIIbCTB;
CYILLECTBO MOHATHUSA aJIrOPUTMA; IIPUMEPBI aITOPUTMOB;
KaK HCIONB3YIOTCS MaTeMaTudeckue (OopMysbl, yPaBHEHUS W HEPABEHCTBA; MPHUMEPHl UX MPUMEHEHHS JUISl PEIICHUS MAaTeMaTUYeCKHX M
IIPaKTUYECKUX 3a/1a4;
KaK MaTeMaTU4eCKH OIpeIelIeHHbIE (PYHKIIMN MOT'YT OIIMCBIBATh pealibHbIE 3aBUCUMOCTHU; IPUBOIUTH IPUMEPHI TAKOTO OIUCAHMUS;
KaK MOTPeOHOCTH MPAKTHKH MPUBEIU MaTEMaTUYECKYI0 HAyKy K HEOOXOUMOCTH PACUIMPEHUSI TOHATUS YUCIIA;
BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA; IPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB;
KakUM 00pa3oM reoMeTpHsi BO3HUKJIA U3 MPAKTHUECKUX 3a7ay 3eMJeMepHs; MpUMepbl FeOMETPUUYECKUX OOBEKTOB M YTBEPXKICHHH O HHX,
BAJKHBIX JUIS IPAKTUKH;
CMBICJI WJeaJu3allM, MO3BOJSIOIIEH peliaTh 3ajayd peaJbHOM JIeHCTBUTENIBHOCTH MaTeMaTHYEeCKHUMH METO/aMH, NpPUMEphl OIIMOOK,
BO3HMKAIOIINX IIPU UICATU3ALNY;
yMEThb

MIOJIB30BATHCSA A3BIKOM T'€OMETPHUH JJI OIIUCAHUs IIPEAMETOB OKPYXKAIOLIEro MUpPA;

pacrno3HaBaTh FT€OMETPUUECKHE (PUTYpBI, pa3IryaTh X B3aUMHOE PACIIOJIOKEHUE;

n300pakaTh reoOMeTpuUecKre (GUryphl; BBIMOIHATH YEPTEXKH M0 YCIOBUIO 33]1a4; OCYILECTBIISATh MpeoOdpazoBaHus Guryp;

BBIUMCIIATh 3HAUEHUS] F€OMETPUUECKUX BEIMYMH (JUIMH, YIJIOB, IUIOUafeld, 00beMOB), HAXOAUTh CTOPOHBI, YIJIbI TPEYroJbHUKOB, JJIMHBI
JIOMaHbIX, YT OKPY>KHOCTH, IJIOIIA/Iell OCHOBHBIX T€OMETPUUYECKUX QUTYp U (PUTyp, COCTABICHHBIX U3 HUX;

pelaTh reoMeTpUYecKre 3aJaud, ONMHMpasch HAa M3yYEHHBbIE CBOWCTBA (UIYp M OTHOLIEHUH MEXIy HHUMHU, NPUMEHSS TOTOJHUTENbHbIE
MOCTPOCHMS, alre0Opandeckuii anmapar, uieu CHMMETPHUH;

MPOBOAMTH JOKa3aTeNbHbIE PACCYKIEHHUS INPHU PEIICHWH 3ajad, HCIOJIb3ysS H3BECTHBIE TEOPEMBI, OOHApYKHUBask BO3MOXHOCTH JUISl UX
UCIIOJIb30BAHU,

HCIIOJIB30BaATh HpI/IO6peT€HHBIC 3HAaHHUA U YMCHUA B Hp&KTH‘ICCKOfI ACATCIIBHOCTU U HOBC@)IHeBHOﬁ KHU3HU OJIA:



"  ONUCAHUS PEATbHBIX CHTYyallui Ha S3bIKE TEOMETPHUH;
"  PAcyYeTOB, BKIIIOYAIOIIUX MPOCTEHIIIIE (POPMYITHI;
"  pemHIeHUs NMPAaKTUYECKHUX 3a/iady, CBS3aHHBIX C HAXOXJICHUEM T€OMETPUYECCKHX BEJIWYHMH (UCIIONB3Ysl NMPU HEOOXOJWMOCTH CIIPABOYHHKH H
TEXHUYECKUE CPE/ICTBA);
"  [IOCTPOCHHUH IreOMETPUYCCKHUMU UHCTPYMEHTAaMU (JIMHEWKA, YTOJbHUK, IIUPKYIIb, TPAHCIIOPTHP).
B xoze npenonaBanust anredpsl B 7 Kiiacce, padoThl Hall (POPMHUPOBAHUEM Y O0YUAIOIIUXCS TIEPEUYNCIICHHBIX B IPOrpaMMe 3HaHUI U yMEHUH cieyeT

o6pamaTb BHUMAHUE HA TO, 9TOOBI OHU OBJIaZICBAJIN YMCHUSAMU 06meyqe6Horo XapakTepa, p33H006pa3HBIMI/I crnocodaMu JCATCIIBHOCTH, HpI/IO6peTaJ'II/I
OIIBIT:

IIJIAaHUPOBAHUA U OCYIICCTBIICHUA aﬂropHTMI/I‘IeCKOﬁ ACATCIIBHOCTH, BBIIIOJIHEHUSA 3aJaHHBIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

pemeHusi pa3HooOpa3HBIX KJIACCOB 3aj[ad M3 PasiIMuYHBIX pa3esioB Kypca, B TOM YHCIE 33/a4, TPeOYIOIMX MOWCKAa MYTH M CIOCOO0B
pelieHus;

UCCIIEIOBATEIILCKON JIEATEIbHOCTH, PAa3BUTUS UJCH, MPOBEACHUS SKCIIEPUMEHTOB, 0000IIECHNs, TOCTAHOBKH M (OPMYIMPOBAHUS HOBBIX
3az1ay;

ACHOI'0, TOYHOI'O, I'PaAMOTHOI'O M3JIOKCHHUS CBOUX MBICIICH B YCTHOI>'I ¥ MACHMEHHOM pc€4u, UCII0JIb30BAHUA PA3JIMYHBIX A3bIKOB MAaTCMATHUKH
(cT10BECHOT0, CUMBOJIMYECKOT0, TpapUuecKoro), CBOOOAHOrO Mepexo/ia ¢ OJHOIO SA3bIKA HA IPYroM Ul WIIIOCTPALUU, UHTEPIPETallui, apryMEHTalluu U
JI0Ka3aTeIbCTBA;

MMPOBEACHU A NOKA3ATCIbHBIX paCCY)K}IGHI/H\/JI, ApPTYMCHTAIMH, BBIABVIKCHUS TUIIOTE3 U UX O6OCHOBaHI/I$I;

MOUCKa, CHCTEMaTHU3allii, aHajau3a M KiIacCU(pUKAIMKU HH(GOPMAIMH, UCIOIb30BAHUSA PA3HOOOPA3HBIX MH(GOPMAIMOHHBIX HMCTOYHHKOB,
BKJIfOUasi y4eOHYIO U CIPAaBOYHYIO JIUTEPATYPy, COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHH.



8 kiacc

OcHOBHOe coiep:kaHNe YUeOHOr0 npeaMera

PaGouas nporpamma B OCHOBHOM COOTBETCTBYCT anMepHoﬁ [mporpamMme CpCaHero 061].161"0 06pa3OBaHI/IH I10 MaTEMATHUKCE.

OcHoOBHOE COACPIKAaHUC ITPEAMETA «MaremaTukay B 8 Kiacce:

PanuonasnbHblie apoou (234)

PaunonanbHas 1po6s. OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apodei. TokaecTBEHHbIE MPeoO0pa3OBaHUs PALUMOHAIBHBIX BbIPAXKECHUM.
OyHKIMS Yy = K/X U ee TpaduK.

[TonsATHS OPOOHOTO BBIpa)KEHMsI, palMoHaIbHOW 1pobu. OcHOBHOE cBOMcTBO ApoOu. IIpaBuino 06 u3mMeHeHuu 3Haka nepen apoObio. IIpaBuia
CJIOKCHUS, BBIYUTAHU S I[pO6€I>i C OIMHAKOBBIMU M C pa3HbIMU 3HAMCHATCIIAMMU. HpaBI/ma YMHOXCHUA, ACTICHUS I[pO6€I>i, BO3BCACHUA )IpO6I/I B CTCIICHb.
ITonsarue TOXIACCTBA, TOXIACCTBCHHO pPaBHBIX BI)Ipa)KeHI/II\/'I, TOXICCTBECHHBIX Hp606p330BaHI/Iﬁ BBIPpAXKCHUA. PaHI/IOHaJ'II)HBIC BBIPAXKXCHUA HU HX
npeobpazoBanus. CBoCTBa U rpauK GyHKIIUU

y= mnpuk>0; opuk <0.

YetsipexyroabHukH (14 u). [lapannenorpamm, ero cBoiictsa u npusHaku. [IpsmMoyroasHUK, KBaapaT, poM0O, UX CBOMCTBA U MpU3HAKU. Tpanenus,
CpeIHsis JIMHMS Tpanelnn; paBHOOepeHHas Tpanenus

KBagpatnbie kopuu (18 4)



[TonsitTne 00 wppamMoHANBbHBIX unciaax. OOIIMe CcBeACHHs O ICHCTBUTENBHBIX uyuciax. KBaapaTHelii kopeHb. [loHSITHE O HaXO0XIESHUU
npUOIMKEHHOTO 3HAYCHHSI KBaJpaTHOTO KopHs. CBolicTBa KBaapaTHBIX KopHel. I[IpeoOpazoBaHus BBIpaOKEHUH, COJCpIKAIIMX KBAJpPATHBIE KOPHHU.
OyHKIMS ee CBOWCTBA U rpaduK.

[ToHsTHE palMOHATBLHOTO, HPPAIIHOHAILHOTO, ICHCTBUTEIBHO YKCIIA, ONpEIeieHue apru(pMEeTHIECKOT0 KOPHSI, TEOPEMbI O KBaJPAaTHOM KOpPHE U3
MPOU3BEICHUS, U3 APOOU, TOKAECTBO = [X|.

Inomaasb (13 4). [Tnomans npsmoyronsHuka. [omaas napamienorpamMma, TpeyroJbHEKa U Tpanenuu (0CHOBHBIE (POPMYJIbI

Teopema Iludaropa. IIpuzHaku paBeHCTBa MPSMOYTOJNBbHBIX TPEYrojibHUKOB. CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC OCTpOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKa u yriaoB oT 0° no 180°; mpuBeaeHune Kk OCTpoMy yrity. Pemienue npsMoyroiabHbIX TPEYroJIbHUKOB.

KBaapatHbie ypaBHeHus (22 4)

KBagpaTtHoe ypaBHeHue. Popmylsia KOpPHEW KBaJIpaTHOrO ypaBHEHMs. PelieHHe palMOHAIBHBIX ypaBHEHUW. Pemienue 3amay, npuBOASIIUX K
KBaJPaTHBIM YPAaBHEHUSM U IPOCTEUILINM PAllMOHAIBHBIM YPABHEHUSIM.

IHono6HbIe TpeyroabHukn (19 4). [pusHaku noxo6us TpeyrojabLHUKOB.

CooTHOIIEHNS MEXIY CTOPOHAaMHU U yIJIaMH NPSMOYTOJbHOrO TpeyrosbHUKa (5 4). OCHOBHOE TPUTOHOMETPUYECKOE TOXJECTBO. DopMybl,
CBS3BIBAIOIINE CUHYC, KOCUHYC, TAHIT€HC, KOTAHI'€HC OJJHOTO M TOTrO K€ yriia. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB; IPUMEPBI UX NMPUMEHEHUS IJIS
BBIUMCJIEHUSI 3JIEMEHTOB TPEYTOJIbHUKA.

HepaBencrBa (29 4)

UucnoBble HEPABEHCTBA U MX CBOMCTBA. [louneHHOE clokeHne U YMHOXEHHE YMCIIOBBIX HEpaBEeHCTB. [IorpentHocTs M TOUHOCTDh MPUOINKEHHUS.
JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX CUCTEMBI.

OxpyxkHoctb (12 4). Ilen aguyc, aIuamerp. a, xopaa. LleHTpalibHBIN, BIUCAHHBIN Yroj; BeJIMYWHA BIIUCAHHOTO yriia. B3auMHoe

b b 2 2 yr
pacnoJiokKeHne MPSAMON U OKPY>KHOCTH, IBYX OKpyKHOCTeH. KacaTenbHas 1 ceKylasi K OKPY>KHOCTH; paBEHCTBO KacaTEIbHbBIX, MPOBEICHHBIX U3 OAHOMN
TOYKH. MeTpruiecKre COOTHOILICHUS B OKPYKHOCTH: CBOMCTBA CEKYIIUX, KACATEIbHBIX, XOPI.

OI(py}KHOCTB, BIIMCaHHAsA B TPCYI'OJIbHUK, U OKPYKHOCTbH, OIMMCAHHAs OKOJIO TPCYTOJIbHUKA. BrucanHple U ONMHCaHHBIE YCTBIPCXYTOJIbHUKMU.
Bnmcannbie u onrcaHHEIS OKPY>KHOCTH MMPABUJIBHOI'O MHOI'OYT'OJIbHHUKA.



CreneHb ¢ meJbIM MOKa3aTeaeM. JJIeMeHTbI CTAaTUHCTUKH (20 9).

CrenieHb ¢ 1eJIBIM IIOKa3aTeJIeM U €€ CBOMCTBA. CTaHI[apTHBIﬁ BHUJ 4YHCJIA. HpI/I6J'II/I)KeHHBII71 BBIYHCIICHUA C60p U I'PpYHOIIUPOBKa CTaATUCTHYCCKUX
JaHHBIX. Harnﬂz[Hoe mpeaAcCTaBJICHUE O CTaTHCTHYCCKOM I/IH(l)OpMaI_II/II/I

[ToBTopenwue (10 u)

1. TemaTnueckoe miIaHMpoOBaHUE

Ko — OCHOBHBIE BU/JIBI
BO
No Tema, pasaen Kypea JeATEIIbHOCTH Cpoku | Kontpoib
- 3
n/m 4acoB yHalmxcs
IToBTOpenune marepuana 7 kinacca 5 IIpousBoauTh 1 Hexn
JIEUCTBUA C
MHOTOUJIEHaMH,

npuUMeHsist POpMYIIbI
COKPaIEHHOTO
YMHOXEHHUS.
Haxonute 3HaueHus K.p.
GyHKIMM, 3HAYSHUS
aprymeHra 1o
dbopMmyIe, CTpOUTH
rpauk JTHMHEHHOM

byHKLINY, peraTh
CUCTEMY JIMHEVHBIX

YpaBHEHUH C JIBYMSI




NEPpCMCHHBIMU

PanuonajbHbie 1podu (23 yacos).

PaHI/IOHaJ'IBHBIe BbIPAKCHUA.

2

dopMyIUpOBATH
omnpeieneHue
MOHSATHUSA
palMOHAIBHOTO
BBIPAKCHMUS,
BBIICNIATH UX U3
JIPYTUX BBIPAKEHUH,
Haxomuts
JIOITyCTUMBbIE
3HAYEHUS
MePEMEHHBIX B
panMoHAIBHBIX
BBIPOKCHUSX.

2 Hex

OcHOBHOE CBOWMCTBO J1po0H.
Cokpaienue apooei.

®opMyJIHpOBaATh U
MPUMEHSTh OCHOBHOE
CBOMCTBO ApooH,
IIPUMEHATH [IPU
COKpAILLEHUU
paloHaIbHBIX
BBIPAKECHU,
MIPUBEIECHUN
paroHaIbHBIX
BBIPAKEHUM K
3aJJaHHOMY
3HAMEHATEIIO.

2 HexI

CrnosxeHue 1 BBIYUTaHUE ApoOeit

DopMyIHpOBATh U
MPUMEHSThH aJTOPUTM

3 Hen




C OJMHAKOBBIMH 3HAMCHATCIIAMU.

CIIOXKCHHUS U
BBIYUTAHUS APOOEii C
OJIMHAKOBBIMU
3HAMEHATEJISIMH B
panrOHAIBHBIX
BBIPOKEHUSIX

Crno)xeHue ¥ BRIYUTaHUE ApoOei
C pa3HBIMH 3HAMEHATEIISIMH
.KonTtponrnas padora Nel
«CloxxeHre ¥ BEIYUTaHUE
IpoOei»

dopMyIUpoOBaTh U
MIPUMEHSATH AJITOPUTM
CJIOKEHHUS U
BbIUMTAHUS Apobel ¢
pa3HBIMU
3HaAMEHATEJISIMU B
palMoHAIBHBIX
BBIPOKCHUSIX.

3 Hen

K.p.Nel

YMHoxenue apooeit. Bozpenenue
IpoOu B CTEIEHb.

®opMyJIHpOBaATh U
MPUMEHSTH aITOPUTM
YMHOXXEHUS 1po0eit,
BO3BeJICHUS 1poOu B
CTETIEHb B
palOHAIBHBIX
BBIPQKEHUIX

4 gen

Jlenenue npoGeit.

dopMynupoBaTh U
MPUMEHSATH aJITOPUTM
JefeHus Apooeit B
paIrMoHATBHBIX
BBIPOKECHHSIX

4 yen

[IpeobOpazoBanme panoHaIbHBIX
BBIPa)KCHU.

[TpeoOpazoBhIBaTH
parroHaIbHBIE
BBIPAXKCHHS,

5 Hen




IIPUMEHSS BCE
W3y4YEHHBIC IIPAaBUIIA

OyHKIus Y = k u ee rpaduxk.
X

KontponbHas padota No2
«YMHOXXEHUE U JIeJICHHE
panMoHaTBHBIX JpoOeii»

®opMyIIHpOBaThH
CBOWCTBA (PYHKLIUHU

y = E . Ctpouth
X

rpaduK, YNTaTh
rpaduk

6 Hex

K.p.Ne2

Yeroipexyrojabuuku (14 yacos).

MHOroyroiasHuKU

29

PopMyIMpOBATH
OmpeneIeHue
MHOT'OYTOJIbHUKA,
BHUJIOB
MHOTOYTOJIbHUKOB.
BreiBonute hopmyy
CYMMBI YTJIOB
MHOT'OYT'OJIbHUKA,
MPUMEHSTh HopMyITy
B 3a/1a4ax

6 Hex

10

[TapamtenorpaMM U ero CBOMCTBA.

lua

PopmynupoBaTh U
JIOKa3bIBaTh
OCHOBHBIE CBOICTBA
napasuiesorpaMmma,
IIPUMEHSTE IPU
pELIEHNH 3a/1a4

7 Hen,

11

[Ipu3Haky napajenorpamma.

DopMynupoBaTh U
JIOKa3bIBaTh
OCHOBHBIE NPU3HAKU

7 Hen




napajuiesorpaMmma,
IIPUMEHSITD [IPU
pellIeHnH 3a1a4

12

Tpanenus.

®opMyIIHpOBaThH
oIpezeIeHue
Tpaneuuu, BU10B
Tpaneuuy, permaThb
3aJa4M Ha
HaXO0XICHHE
HEU3BECTHBIX
AJIEMEHTOB TPAIlCLUH

7 Hen

13

[IpsAMOyTroNBbHUK.

lu

PopmyIMpOBATH
ompeeneHne
MPSIMOYTOJIbHUKA KaK
BUI
napajuiesorpamma,
JIOKa3bIBaThL 0c000€e
CBOICTBO
MPSIMOYTOJIbHUKA,
MPUMEHSTD MIPU
pelIeHUH 3a/1a4

8 Hen

14

Pom6 u kBampar.

®opMyIHpoBaTh
omnpeneneHus pomoa,
KBajipaTa, ocoOble
CBOMCTBA ,
JTOKa3bIBaTh,
NPUMEHSTH TIPH
pelIeHnN 3a1a4

8 Hen




15

OceBas U LeHTpaJIbHAA
cummertpus. KonTponbHas padora
Ne3»YeTplpexyroabHUKN

®opMyIMpOBaThH
ONPEAEIIEHUE OCEBOU
U LIEHTPAJIbHOU
CUMMETpPHH,
MIPUBOAUTH PUMEPHI
¢buryp, o61agaronIMX
CUMMETpPUEH,
CTPOUTH TOUKH,
burypsl,
CUMMETPUYHBIC
JIAHHBIM, PeIlaTh
3a1a4u

8 Hen

K.P.Ne3

KBagpatnbie kopuu (184acos).

16.

JlelicTBUTENbHBIC YKCIA,
PanmonanbsHble uncna.

1

®opMyIIHpOBaThH
OIpezeIeHue
panMOHAIBHBIX
4ucell, IPUBOJUTH
IIPUMEDPBI,
JI0OKa3bIBaTh, 4YTO
JTAaHHOE YKCII0
panyoHaIbHOE

9 Hexn

17

WppannoHaibHbIe YnCIa.

®opMyIHpoBaTh
OmpeneIeHue
MPPALMOHAIIBHBIX
4yuCcel, IPUBOJUTh
MIPUMEDPBI,
IIPOU3BOUTH
JIEHCTBHS C
UPPALMOHAILHBIMU

10 Hen




YUCJIAMU, OKPYTJIISs
ux

18.

KBagparusie KOpHHU.
Apudmernieckuil KBaJpaTHBIN
KOpPEHB.

®opMyIIHpOBaThH
OIlpeieNIeHue
apu(METHIECKOTO
KBaJIpaTHOI'O KOPHS,
BBIUUCIIATH
KBaJIpaTHbIN KOPEHb
U3 YHUCIIa.

11 gen

19.

YpaBHeHue x° = a

I'padpuaecku
M0JTy4aTh KOPHU
YpaBHECHHS,
(dbopMynupoBaTth Bce
BO3MOYKHBIE CITy4aH,
pemarb ypaBHEHHS
TaKOTO BHJA U
CBOJISIINECS K HUM.

10 Hen

20.

Haxoxnaenue npuOImKeHHbIX
3HAYEHUH KBAJPaTHOIO KOPHS.

dopMyIMpOBaTH
AITOPUTM
HaXO0XICHUs
NpUOIINKEHHBIX
3HAYECHUU
KBaJIpaTHOT'O KOPHSL.
[IpumeHsTh.

10 Hen

21.

OyHKIUS Y = JX mee rpaduxk.

®opMyIHpOBaThH
CBOICTBa PYHKIIMH ,
CTPOUTH U YUTATh

rpaduk

10 men




22. | KBagpaTHbIN KOpEHb U3 2 dopmyarpoBaTh U 11 Hen

MIPOU3BEACHUS U IPOOH. IPUMEHSTH aJITOPUTM
HaXOXKJICHUS
KBaJJpaTHOT'O KOPHS
U3 MPOU3BEACHUS U
JIpoowu.

23. | KBaaparHbIii KOpEHB U3 CTEIICHU. 2 dopMynupoBaTh U 11 Hen
KontponbHas pabotaNed MPUMEHSTh AITOPUTM
«CBoiicTBa apu(hMeTHIECKOTO HaXO0XJICHUS K.P.Ne4
KBaJIpaTHOT'O KOPHSI» KBaJIPATHOTO KOPHSI

U3 CTETICHU

24. | BriHeceHUE MHOXHUTEIS U3-TI0]T 2 dopmynanpoBaTh U 11 ven
3HaKa KopHs. BHeceHue [IPUMEHSATH
MHOYHTEJIS 110/ 3HAK KOPHSI. QITOPUTMBI

BBIHECCHHS U
BHECCHUS
MHOYHTEJIS 1101 3HaK
KOPHSI.

24. | IlpeoOpa3oBaHue BbIpAXKEHUH, 6 ITpumensTH BCe 12 Hen
CoJIep KalINX KBaJpaTHbIE KOPHH. U3y4eHHbIE JIeHCTBUA
KonTtponbHas pabora Ne5 C KOpPHSIMU B
«IIpeobpazoBaHue BbIpaKEHHIH, npeoOpa3oBaHUU K.P.Ne5
COoJIep KAINX KBAJPaTHBIE KOPHI» BBIpKEHUH,

coJieprKaInx
KBaJ[paTHBIC KOPHHU.
IInomans (13 4).
25 | [Inomaap MHOTOYTONBHUKA. 2 dopMynupoBaTh 13 Hen

IOHATHEC IIJIOIIaau,




OCHOBHBLIX CBOMCTB
ILTOIIAIH,
MIPUMEHSTH MPU
pELIECHNH 3a]1a4

26

[Imomaae napasmienorpamma.

®opMyIMpoBaTh U
JIOKa3bIBaTh TEOPEMY
0 IJIOLIAAN
napajuiesiorpaMmma,
MPUMEHSTH [IPU
pelleHny 3ajau.

13 men

27

[Tnomanp TpeyrojabHUKA.

dopmynaupoBaTh U
JIOKa3bIBaTh TEOPEMY
0 IUIOIIA/IH
TPEYrOJIbHUKA,
IIPUMEHSITH [IPU
pelIeHny 3a1ay.

14 uen

28

[Imomane Tpaneunw.

PopMynupoBaTh U
JIOKa3bIBaTh TEOPEMY
0 IUIOIA/IA
Tpaneuuu,
MPUMEHSTH MPU
pelIeHnu 3a1ay.

14 Hen

29

Pemenue 3amay.

PemraTe 3amaun Ha
MIPUMEHEHHUE BCEX
W3YYEHHBIX (popmyI
IUIOMIAACH.

14 Hen

30

Teopema IIudaropa.

dopmynupoBath U
JTOKa3bIBaTh TEOPEMY

15 uen




[Tudaropa,
OPUMEHSTH MIPH
pELICHUH 3a7a4.

31

Pewmenne 3anau KontposbHas
pabota Ne6 «Ilmommanm»

15 uen

K.P.Ne6

KBaaparHnbie ypaBHenusi (22 4yacos).

32.

Henousabie kBagpaTHbIE
YpPaBHEHUS.

2

®opMyIIHpOBaThH
AJITOPUTMBI pELICHUS
HEIOJIHBIX
KBaJPaTHBIX
YpaBHEHUH,
IIPUMEHSITD

16 uen

33

dopmyiia KOpHEN KBAIPaTHOIO
yYpaBHEHUSI.

dopmynupoBath U
JIOKa3bIBaTh
bopmyity KopHei
KBaJIpaTHOTO
YpaBHEHHUS.
IIpumensaTs npu
pelieHnn
KBaJIpaTHBIX
YpaBHEHUM.

16 Hen

33.

Pemrenue 3agad ¢ mOMOIIBIO
KBaJIpaTHBIX YPaBHEHUM.

Penrate 3agauu ¢
IIOMOILIBIO
KBaJIpaTHBIX
YPaBHEHUNU

17 uen

34,

Teopema Buera .KonTponbHas
pabotaNe7»KBanparubie

dopmynupoBath U
JIOKa3bIBaTh TEOPEMY

18 uen

K.P.Ne7




YpaBHEHUSD)

Buera, oGpatHyto eii.
[IpumensTy nms

peneHus
MPUBEAEHHBIX
KBaJIpaTHBIX
YpaBHEHUH.
35. | Pemenue nqpoOHBIX 5 dopMyIUpoBaTh U 18 Hen
paloOHaIbHBIX YPABHEHUIH. MPUMEHSTDH aIrOPUTM
pelieHus
paroHaIbHBIX
ypaBHEHU I
36. | Pemenue 3amay ¢ nOMOLIBIO 5 Pewars 3amauu ¢ 19 Hen
paIMoOHAIBLHBIX YPABHCHHMA MIOMOIIIBIO
.Kontponrnas padora panroHaIBHBIX K.P.Ne8
Ne8»JIpoOHbIe pariioHaIbHbIE YpaBHEHUM.
YpaBHEHUS»
IHono0HubIe Tpeyroabuuku (194acos).
37 | Onpenenenne MOAOOHBIX 2 dopmyIrpoBaTh 20 Hen
TPEYTOJILHUKOB. oTpenenieHne
POTIOPIIMOHATEHBIX

OTPE3KOB, MOJI00HBIX
TPEYTrOJIbHUKOB,
bopmMynupoBaTh 1
JTIOKA3bIBaTh TEOPEMY
00 OTHOIIICHUH
IUIOIIAAe! ITOTO0HBIX
TPEYTOJIbHUKOB,
JIOKa3bIBaTh MOI00ME
B IIPOCTEUIINX




3agadax

38

[TepBoIit mpU3HAK MOI00MS
TPEYroJIbHUKOB.

dopmyIpoBaTh U
JIOKa3bIBaTh TEOPEMY
0 MEePBOM IMPU3HAKE
rnoxoous
TPEYTrOJIHHUKOB,
MIPUMEHSTD IIPH
peIIeHUH 3a/aY.

21 wen

39

Bropoii npusnak nmogoous
TPEYrOJIbHUKOB.

dopmynupoBath u
JIOKa3bIBaTh TEOPEMY
0 BTOPOM IIpHU3HAKE
nmonoous
TPEYTOJIHHUKOB,
MIPUMEHSTH TIPH
peIIeHUH 33129

22 Hen

40

Tpertuit mpu3zHaK mog00us
TPEYrOJIbHUKOB.

DopMynupoBaTh U
JIOKa3bIBaTh TEOPEMY
0 TPETheM MPHU3HAKE
noxoous
TPEYrOJIbHUKOB,
MPUMEHSTh MIPH
pelIeHnu 3a1ay.

22 Hen

41

Pemenue 3anau. KontponbpHas
pabota No9 «IIpusnaku momodus
TPEYTOJBLHUKOBY»

Pemars 3amaun Ha
MIPUMEHEHUE BCEX
MPU3HAKOB TO00US
TPEYroJIbHUKOB

22 Hen

K.P.Ne9

42

CpCIlHHH JIMHUS TPCYTOJIbHUKA.

dopmynupoBath U
JTOKa3bIBaTh TEOPEMY

23 Hen




0 CpEIHEN JTUHUU
TPEYroJIbHUKA,
HNPUMEHSITD IIpU
peLIeHuy 3a1ay.

42

[IponopumoHanbHbIE OTPE3KU B
MPAMOYTOJIbHOM TPEYTOJIbHUKE.

®opMyIMpoBaTh U
JIOKa3bIBaTh TEOPEMBI
0
MIPOMOPLHUOHATIBHBIX
OTpe3Kax B
PSIMOYTOJILHOM
TPEYTOJIbHUKE,
MIPUMEHSTD MIPU
pelIeHny 3a1au.

23 Hen

43

Pemenue 3agau

Pemarts 3agaun Ha
MIPAKTHIECKOE
pUMEHCHHE
moxo0us: 3a7a4y Ha
MOCTPOCHHUE,
U3MEPUTEITbHBIC
paboThI HA
MECTHOCTH

23 Hen

44

CooTHolIeHnE MEXIy CTOPOHAMHU
Y yriaMu IpsIMOYTOJIBHOTO
TpeyrojibHuKa. KoHTposibHas
pabora Nel0 « ITpumenenue
MOA00HS K PEIICHUTO 3a/1a9»

®opMyIHpoBaTh
OnpeIeIeHUs
MOHATHI CUHYCA,
KOCHHYCAa, TAHT€HCa
OCTpOTro yria
MIPSAIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
bopmMynupoBaTh 1
JIOKa3bIBaTh

24 Hen

K.p.Nel0




OCHOBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO,
BBIBOJIUTH 3HAYCHHUS
CUHYCa, KOCHHYCAa,
TaHTeHca JJis yIJI0B
30°, 45°, 60°.
[Ipumensats npu
peIIeHnH 3a/1ad.

Hepage

HcrBa (19 yacos).

45

Yucnosbie HCPABCHCTBA.

1

PopmyIIMpOBATH
AJITOPUTM CPABHEHUS
BBIPAKECHU,
MIPUMEHSTH

25 Hen

46.

CBolicTBa YHCIIOBBIX HEPABEHCTB.

DopMyJIUpOBATH U
JIOKa3bIBaTh CBOMCTBA
YHCIIOBEIX
HEPABEHCTB,
MIPUMEHSATH B
YOPAKHEHUSIX.

25 Hen

47.

CrnoxeHune u YMHOXCHHUC

YHUCJIOBBIX HCPABCHCTB.

®opMyIHpoBaTh
IIpaBUJjIa CIOXKEHUS U
YMHOKEHHUS
YHUCJIOBBIX
HEPaBEHCTB,
IIPUMEHSTB.

25 Hen

48.

HOPpCH_IHOCTL U TOYHOCTH

®opMyIHpOBaTH
OIpezeIIeHue

26 Hen




MPUOITHKEHHUS.

IIOTPELIHOCTH,
IIPUMEHSATD [IpU
pellIeHnN 3a1a4.

49.

[Tepeceuenue u 0ObEAMHEHHE
MHOKECTB.

®opMyIIHpOBaThH
MTOHSTHS
MepPEeCceUCHUS U
00BeIMHEHUSI
MHOECTB, peIaTh
3a/1auu rpauuecKu
Y aHAJTUTHYECKHU.

26 Hen

50.

Yucnosbie IIPOMCIKYTKH.

PopmyIIMpOBATH
MOHSTUE YHCIIOBOTO
IIPOMEKYTKA,
n300paxarb Ha
YUCJIOBOM MPSAMOU

26 Hen

51.

Pemrenne HepaBeHCTB ¢ OHOM
IIEPEMEHHOM.

Pemate HepaBeHCcTBA
C OJTHOM
IIEPEMEHHOM,
n300paxarhb
pelIeHre C IOMOILIBIO
KOOPAMHATHOU
IPSAMOH.

27 "wen

52.

Pemenue cucreM HEpaBEHCTB C©
OJIHOM IIEPEMEHHOU
.KontposnrHas padora
Nell»Pemenne HepaBeHCTB U
CHUCTEM C OJIHOW MEPEMEHHOW

Pemars cucremsl
HEPABEHCTB C OJIHOMI
MIEPEMEHHOM C
MIOMOILBIO
KOOPJIMHATHOU
IPSAMOM.

27 uen

K.P.Nell




OxpyxHocTh (12 yacos).

53

KacarenbHast 1 OKpYKHOCTb.

3

®opMyIIHpOBaThH
onpeaecHue
KacaTelIbHOM K
OKPY>KHOCTH,
JIOKa3bIBaTh TEOPEMY
00 OCHOBHOM
CBOICTBE
KacaTeJbHOM,
o0OpaTHyIO eH,
MPUMEHSTD MIPU
pelIeHuu 3a1a4.

28 Hexn

54

I'pangycHas mepa gyru.

®opMyIIHpOBaThH
OmpeneIeHue
I'palyCHOU MepBbI
JIyTH, PEeIIaTh
MIPOCTEHUIIINE 3aa4U
Ha OIpeJeIcHUE
I'payCHOU MEpbI
JlyTH OKPY’KHOCTHU

28 Hexn

55

TeopeMa O BIIMCAHHOM YTIJIC.

dopmyanpoBaTh U
JIOKa3bIBaTh TEOPEMY
O BIIMCAHHOM YTJIE
TPEYTOJIbHUKA,
MIPUMEHSITH MIPU
pEIIeHNN 3a1ay.

29 Hen

56

CBoiicTBa OMCCEKTPHCHI yria

Pemarts 3agaun Ha
MIPUMEHEHUE BCE
M3YyYEHHBIX TEOPEM,

29 Hen




CBSI3aHHBIX C
OKPYXHOCTBIO.

57

quBIpe 3aMCYaTCIbHBIC TOUYKHU.

®opMynIMpoBaTh U
JIOKa3bIBaTh TEOPEMBI
0 CBOMCTBax
OMCCEKTPUCHI yria U
CEPEIUHHOTO
NEPIEHIUKYIIIpa K
OTpE3KY, O
IIEPECEYECHUH BBICOT
TpPEYroJbHUKA.
IIpumensaTs npu
pelIeHny 3a1au.

30 Hen

58

Bnucannas OKpyKHOCTb.

®opMyJIHpOBaATh U
JI0OKa3bIBaTh TEOPEMY
0 BIIMCAaHHOMN
OKPY>KHOCTH .
IIpumensaTs npu
peLIeHUN 3a1ay.

30 Hen

59

OnucanHast OKPYXHOCTb.

dopmynupoBath U
JIOKa3bIBaTh TEOPEMY
00 OImMCaHHOM
OKPYXKHOCTH,
MIPUMEHSATH [IPU
pelLICHUH 3a/ad.

31 Hen

60

Pemenue 3agau. KontposnpHas
pabotaNel2 «OKpy)HOCTb)»

Pemarts 3agaun Ha
MIPUMEHEHNE TEOPEM
O BITMCAaHHOW U
ONMCaHHOMN

31 Hen

K.P.Ne]2




OKPYXHOCTH.

CreneHb ¢ HeJIbIM MOKA3aTeJIEM U 3JIEMEHTbI CTATHCTUKH (204acoB).

61. | OmpezaeneHne CTETICHH C LIETBIM 2 dopMyIMpoBaTh 32 Hen

OTPHUIATEIILHBIM ITOKa3aTeJIeM. orpeneneHne
CTETICHH C EJIBIM
noKazareseM,
HAXOJUTh 3HAYCHUE
CTETICHH C TEJIBIM
MOKAa3aTeJIeM.

62. | CoiicTBa cTeneHu ¢ 4 dopmyaupoBaTh U 32 Hen
OTpHUIIATENILHBIM [TOKa3aTeJIeM. MPUMEHSITh CBOMCTBA

CTETEeHH C LENbIM
MOKAa3aTeJIeM.

63. | CranmapTHBIN BU YKcCIa 4 dopmynrpoBaTh
.KonTtponpnas orpenieneHue
pabotaNel3»CrerneHs ¢ 1enbIM CTaHJIApTHOT'O BUJA KP. Ne 13
ToKa3aTeseM» YUCJIa, IPUBOIUTH

YHUCIIO K
CTaH/IAPTHOMY BU]TY.

64. | Coop u rpynnupoBKa ) Cobupats u

CTATHCTHYECKUX TAHHBIX. TpyNIUpPOBATH
CTaTHCTHYECKUE
TaHHBIS

65. | HarasiiHoe nmpeacraBjieHue 5 Pemats mpocreitmme | 33 Hen

CTATHCTHYECKON MH(POPMALIUM. 3a/7a44 Ha
MPOEKT
CTaTHCTUYECKUE

JaHHBIE.




66 | IToBTOpeHue. 8 BeimonssaTe Bece 34-35
NEPCUUCIICHHBIC HEN
BBIIIIC OCHOBHBIC
BUABI ACATCIIBHOCTHU
II0 BCEM pazziernam

Kypca

67 | UToroBas KOHTpOJIbHAs paboTa 2

11 TpeGoBanus K yPOBHIO NOATOTOBKH 00y4aIOIIMXCSH
Oolyuarommecst J10JKHbI:
3HATL/TIOHUMATh

CYILIECTBO MOHATHS MaTEMATUUECKOTr0 10KA3aTEIbCTBA; IPUMEPBI 10KA3aTEIIbCTB;
CYILECTBO MOHATHUSA aJrOPUTMA; IPUMEPBI AITOPUTMOB;
KaK HCHOJb3YIOTCS MaTeMaTHueckue (hOpMyiibl, ypaBHEHHsS U HEpPaBEHCTBA; MPUMEPHI UX MPUMEHEHHs Ul PEUIeHHs MaTeMaTHUYeCKUuX U
IIPaKTHUYECKUX 3a/1a4;
KaK MaTeMaTH4eCKHU OIpe/ielIeHHbIe (PYHKIIMU MOT'YT ONMCHIBATh PealbHbIE 3aBUCUMOCTH; IIPUBOIUTH IPUMEPHI TAKOT'O OMUCAHUS;
KaK MOTpeOHOCTH MPAKTUKU PUBEIU MaTEMAaTUYECKYIO HAYKY K HEOOXOIMMOCTH PACIIMPEHUsI TOHATHS YNCIIa;
BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA; IIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOIOB;
CMBICT MJl€aM3al[My, IO3BOJISIONIEH peliaTh 3ajjauyd peajbHOM NeHCTBUTENHOCTH MaTeMaTHYeCKMMM METOJlaMH, MpUMEphl OIIMOOK,
BO3HMKAIOIIUX IIPYU UICATU3ALNH.
Memb
BBINOJIHATh OCHOBHBIE JIGHCTBHSI CO CTENEHSMH C IIEJIBIMU OKA3aTeNs MU, ¢ MHOTOYWIEHAMHU U C airedpanyecKuMu JpoOsMU; BBITOIHATDH
pa30XKeHNe MHOTOWIEHOB Ha MHOXKUTEJIH; BBIIOJIIHATH TOKJECTBEHHbIE MPe0Opa30BaHuUs palliOHATBHBIX BhIpaKEHU;
OPUMEHATh CBOMCTBAa apU(pMETHYECKMX KBAJPATHBIX KOPHEW M BBIYMCICHUS 3HAUYEHUM W TNpeoOpa3oBaHMN YHCIIOBBIX BBIPAXKEHUH,
CoJIepXKaIMX KBaJpAaTHbIE KOPHU;
peliaTs JIMHEWHbIE, KBaJpaTHBIC YPABHEHHS U pallMOHAJIbHBIE YPABHEHUS, CBOAAIINECS K HUM;
pemarh JINHEWHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX CHCTEMBI;



HAaXOJWUTh 3HaYCHUS (DYHKIUH, 33JaHHOHN (opMyIoii, Tabnuel, rpagukoM Mo ee apryMeHTy; HaXOJUTh 3HAYCHUE apryMEHTa 10 3HAYCHUIO
¢byHKIMY, 3a1aHHON rpadUKOM HITH TaOIUIIeH;
OIIPEIETIATh CBOMCTBA (QYHKIMHU 10 €€ TpaduKy; IPUMEHATh rpadMuecKue NpeICTaBICHUS IPH PEICHUH YPaBHEHHH, CUCTEM, HEPABEHCTB;
OIKCHIBATh CBOMCTBAa M3YYEHHBIX (DYHKIMIA, CTPOUTHh MX TrpaduKd; HMCHOJIb30BATh NMPUOOPETEHHBbIC 3HAHUS U YMEHHUS B IPAKTUYECKON
JIEATEIILHOCTH U TIOBCEAHEBHOM JKU3HH IS
BBITIOJIHEHHSI PACYETOB 10 (POPMYIIaM, COCTaBIICHUS (POPMYJI, BBIPAXKAIOIINX 3aBUCUMOCTH MEXKIY pPEaIbHBIMU BEIUYHMHAMU;
HaXO0X/ICHHUS HY>KHOU (OPMYJIBI B CIPAaBOYHBIX MaTepuaax;
MOJICITUPOBAHMS MPAKTHYECKUX CUTYALUi M UCCIICAOBAHMS TOCTPOSHHBIX MOJIENIEH C HCIIOIB30BAHUEM allllapaTa ajareopsl;
OITMCAHUS 3aBUCUMOCTEI MEXTY (PU3MUECKHUMHU BETMYMHAMH COOTBETCTBYIOIIMMHU

B pe3yibraTe u3y4eHusi reOMeTPUH YYEHUK T0JIKEH

YMeTb OOBSICHUTH, Kakas (Urypa Ha3bIBa€TCSI MHOTOYTOJILHUKOM, Ha3BaTh €r0 JJIEMEHTHI, 3HATh, YTO TaKOE MEPHUMETP MHOTOYTOJbHHUKA, KaKOW
MHOI'OYTOJIbHUK Ha3bIBA€TCs BBITYKJIBIM; YMETh BBIBECTH (OpMYIy GopMyJIaMHy IIPH UCCIEJOBAHUU HECTOKHBIX MPAKTUUECKUX CUTYALM; CyMMBI YIJIOB
BBIITYKJIOTO MHOTOYTOJIBHHKA U pemiath 3aaa4yn tuna 364 — 370.

YMeTb HaXOAUTh YIJIbl MHOIOYTOJIbHUKOB, UX EPUMETPBHI.
3HaTh OmMpeAeNeHHUs MapajuleJiorpaMMa W Tparelnuy, BUABI Tpaneruii, GOpMyIHPOBKH CBOWCTB M TPHU3HAKU MMapaieliorpaMMa M paBHOOEAPEHHOMN
Tpamnenuu, yMeTb ux
JI0Ka3bIBaTh U IPUMEHSTh [IPU PELICHUHU 3a]1a4

YMeTb BBINONHATH AEJICHNUE OTPE3Ka Ha N paBHBIX YacTell ¢ MOMOIIBIO HUPKYIIS U JIMHEHKH; HCII0Ib3Ys CBOMCTBA MapajiesorpaMMa U paBHOO €IpeHHON
Tpaneuuu yMeTb JOKa3blBaTh HEKOTOPbIE YTBEPKICHHUS.

YMeTh BBINOIHATH 3a/1a4 Ha IOCTPOECHUE YETHIPEXYTOJIbHUKOB.

3HaTh ONpE/ENICHNs] YACTHBIX BUJIOB MapajljiesiorpaMmma: NpsMoyrojibHUKa, poM0Oa U KBajpaTa, GOpMyIMPOBKU UX CBOMCTB U MPU3HAKOB.
VYMeThb J0Ka3bIBaTh U3YUYE€HHBIE TEOPEMBI U IPUMEHATh X IpU pelieHuu 3a1au tuna 401 — 415.

3HaTh ONPEEIICHNS CUMMETPUYHBIX TOUYEK U (PUTYp OTHOCUTEIBHO MPSIMON U TOUYKH.

YMeTb CTpOUTh CUMMETPUYHBIE TOUKH U Paco3HaBaTh (PUTypbl, 00J1a/1at01e 0CEBOI CHMMETpHUEH U IIEeHTpallbHON CUMMeETpUeil.

3HaTh OCHOBHBIE CBOMCTBA IUIOMIAEH U GOpMYIy Ui BBIUMCICHUS TUIOMIAIU MPSAMOYTOJIbHUKA. ¥YMETh BBIBECTH (POPMYITY AJIS BBIYUCIECHHUS IUIOMIAH
IIPSIMOYTOJIBHUKA
3HaTh (QOpMyIBl U BBIYUCICHMS IUIOIIAZed HapaijenorpaMma, TPeyroJibHMKa M TpaneluH; yMeThb MX JI0Ka3blBaTh, a TaKKe 3HATh TeopeMy 00
OTHOLICHUH IUIOUIa/Iel TPEYroJIbHUKOB, UMEIOLIUX 110 PABHOMY YTy, U YMETh IPUMEHSATh BCE U3yUEHHBIE (DOPMYJIbI PU PELLIEHUH 3a1a4

YMeTh NpUMeHSAThb BCe U3y4eHHbIE (JOPMYJIBI NIPH PELISHUHU 33/1a4, B YCTHOM (hopMe J0Ka3bIBaTh TEOPEMbI U U3NIaraTh HEOOXOAUMBINA TEOPETHYECKHMA
MarepHail.

3nate Teopemy I[ludaropa u obpaTHyto eif Teopemy, 00IacTh MPUMEHEHHS, MU(ArOPOBEl TPOUKU.  YMETh JI0Ka3bIBaTh TEOPEMBbl U MPUMEHATh UX NPU
pelIeHnu 3a1au

3HaTh OIpeeNeHus] MPONOPLUOHATBHBIX OTPE3KOB M MOAOOHBIX TPEYroJbHHKOB, TEOPEMY OO0 OTHOLIEHHWHU IMOJO0OHBIX TPEYrOJIbHUKOB U CBOWCTBO
O CCEKTPUCH TPEYTOJIbHUKA.

YMerb onpenensaTh MoJoOHbIe TPEYroJIbHUKH, HaXOJUTh HEU3BECTHBIC BEIUYMHBI W3 MPOMOPLUOHATIBHBIX OTHOLIECHHH, MPUMEHSTHh TEOPHIO IPH
pelIeHnH 3a1a4u



3HaTh MPU3HAKU MOJO0US TPEYroJbHUKOB, ONpEIeeHHE MPOMOPIHOHANIBHBIX OTPE3KOB. YMETh JOKa3bIBaTh MPU3HAKH MOI00US U MPUMEHSATH UX MpU
pelIeHnH 3a1a4
3HaTh TEOPEMBI O CPEJHEH JIMHUU TPEYrOoJIbHUKA, TOYKE MEPECEYCHUsT MEIHMAH TPEYrOJbHHUKA M MPONOPLHUOHAIBHBIX OTPE3KAaX B MPSAMOYrOJbHOM
TPEYTrOJIbHUKE.
YMeTh 0Ka3bIBaTh 3TU TEOPEMbl U MPUMEHATh HPU PEIICHUM 337a4, a TAKXKE YMETh C IOMOIIBIO LUPKYJS U JUHEHKHU JEIUTh OTPE30K B JAHHOM
OTHOLICHUHU U peLIaTh 3a/1a4d Ha IOCTPOECHHE
3HaTh OIpPEACIICHHUs] CUHYCA, KOCUHYCA U TAHI€HCA OCTPOro YIJIa MPSMOYTOJIbHOTO TPEYroJIbHUKA, 3HAUEHUSI CUHYCA, KOCUHYCa M TaHI€HCa Uil YIJIOB
3007, 4501 u 600, MeTpUYECKUE COOTHOIICHHS. YMETh JIOKA3bIBATh OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, PEIIaTh 3aa9u
YMeTh NPUMEHSITh Bce U3ydeHHbIe (OPMYIIbI, 3HAUCHUSI CHHYCA, KOCUHYCA, TAHT'€HCa, METPUYECKHE OTHOILICHHUS IIPU PEILICHUH 3a7a4
3HaTh BO3MOXHBIE CITy4ad B3aUMHOI'O PACIOJIOKEHUS IPSIMOM M OKPY>KHOCTH, OIIPE/IETICHUE KACATEIbHOM, CBOMCTBO U IPU3HAK KacaTeJIbHOM.
YMeTh uX 10Ka3bIBaTh U MPUMEHSATH IIPU PEIICHUH 3a/1a4, BBIITOIHATH 33/1a4d HA IOCTPOECHHUE OKPYKHOCTEN U KacaTeJIbHBIX, ONPEAEIATh OTPE3KH XOP/
OKPYKHOCTEH.
3HaTh ONpeesIeHNE HEHTPAIbHOIO U BIIMCAHHOTO YIJIOB, KaK ONpeAeseTcs TpajycHas Mepa Ayrd OKPYKHOCTH, TEOPEMY O BIIMCAHHOM YTJI€, CJIEICTBUS
U3 HEE U TEOPEMY O MPOU3BEACHUHU OTPE3KOB NEPECEKAIOLINXCS XOP.
VYMeTh 10Ka3bIBaTh 3TH TEOPEMBI U IPUMEHATD [IPU PELICHUH 3a]a4
3HaTh TEOpeMbl O OMCCEKTpUCE YIlla U O CEPEeIUHHOM IMEPHEeHIUKYISIpe K OTPEe3Ky, UX CJIEICTBUA, a TAaKKE TEOPEMY O TEePEeCeYeHHH BBICOT
TPEYroJbHUKA.
YMeThb 10Ka3bpIBaTh 3TH TEOPEMBI U IPUMEHATh UX IIPU PELLIEHUH 3a/1a4.
YMeTh BBINOIHSTH IOCTPOEHHUE 3aMEUYATENIbHBIX TOUEK TPEYTOJIbHHUKA.
3HaTh, Kakasg OKPYKHOCTb Ha3bIBae€TCs BIMCAHHOW B MHOTOYTOJbHHK M Kakas ONMCAHHOW OKOJIO MHOTOYTOJIbHUKA, TEOPEMbl 00 OKPYXHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, U 00 OKPYXHOCTH, ONMCAHHOM OKOJIO TPEYroJbHUKA, CBOMCTBA BIMCAHHOTO U OMMCAHHOTO YETHIPEXYTOJIbHUKOB.
YMeTh A0Ka3bpIBaTh 3TU TEOPEMBI U NPUMEHATH IPU PEIICHUHN 3a]1a4, BBIIOJHATH 33a/1a4l HA IOCTPOEHUE OKPYKHOCTEM M KacaTeNbHBIX, ONPEAEITH
OTPE3KH XOPJ OKPYKHOCTEM.
3HaTh, KAKOW yroJl Ha3bIBAETCsI LICHTPAJILHBIM M KaKOW BIMCAHHBIM, KaK ONPEAEIIAETCS TpajycHas Mepa AYyT'H OKPYKHOCTH, TEOPEMY O BIIMCAHHOM YTJIE,
CJIEJICTBUS U3 HEE U TEOPEMY O MPOU3BEIECHUH OTPE3KOB MEPECEKAIOIIUXCS XOP.
YMeTh 10Ka3bIBaTh ATH TEOPEMBI U IPUMEHATH [P PEIICHNUH 3a]a4
3HaTh TEOpeMbl O OHCCEKTpHCE YIJIa U O CEpPEeIMHHOM MEpHEeHAUKYISpe K OTpPEe3Ky, HUX CIEJCTBHUS, a TaKXKe TEOpeMy O IEepecedeHHH BBICOT
TPEYroJIbHUKA.
YMeTh 10Ka3bIBaTh ATH TEOPEMBI U IPUMEHSTh UX MPHU PELICHUH 3a/1a4.
YMETh BBINOIHATH TOCTPOCHUE 3aMEUYaTENbHBIX TOUEK TPEYTOJIbHUKA.
3HaTh OMpe/eNieHUs] BEKTOPa U PABHBIX BEKTOPOB.
YnmeTs n300pakars U 0003HaUYaTh BEKTOPHI, OTKIAIBIBATh OT JAHHON TOYKU BEKTOP, PABHBIN TaHHOMY, pellaTh 3a/1a4u
3HaTh 3aKOHBI CIIO’KEHUS BEKTOPOB, ONpEesIEHuEe Pa3HOCTU JIBYX BEKTOPOB; 3HATh, KaKOW BEKTOP HA3bIBAETCS MPOTHUBOMOJIOKHBIM JAHHOMY; YMETb
OOBSICHUTB, KaK OINpeNeNsieTcss cyMMa JABYX U Oojiee BEKTOPOB; YMETh CTPOUTh CYMMY JBYX M 0Oojiee JaHHBIX BEKTOPOB, MOJIb3YfACh IPAaBUIAMHU
TPeyrojbHHUKa, MapajielorpaMMa, MHOIOYTOJIbHUKA, CTPOUTh PA3HOCTH JABYX JJAHHBIX BEKTOPOB ABYMS CIIOCOOAMH.
3HaTh, KAKOW BEKTOP HA3bIBAETCS IIPOU3BEIEHUEM BEKTOPA HA YUCIIO, KAKOM OTPE30K HA3BIBAETCS CPEIHEN JIMHUEH TpaIlleLy.



YMeTh GopMyIHupOBaTh CBOIICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO0, (POPMYJIUPOBATh U JOKA3bIBATh TEOPEMY O CPEIHEH TUHUH TPANCIHH.

9 kjacc

OcHOBHOE coepxxkaHue nmpeaMera
AJITEBPA

BBoaHoe nmoBTopenue(44)

KBaaparnunas Gpynkuusa.(224) Oyuxuus. O6nacts onpezenenus u oonacts 3Hauenus pyukuuu. Cpoiicta (yHkimii. KBagpaTHslii TpéX4ieH U
ero KopHu. Pa3noxeHue KBaApaTHOro TpEXuieHa Ha MHOXKUTENU. DyHKIMS y = ax?, eé rpaduk u cBoiicTBa. I'paduku pyHkuud y = ax’+n u y=ax-
m)z_ Ioctpoenue rpaduka kpaaparuaHoit pynxiun. Oynkuus y = X". Kopens N-oif crenenu. CTeneHb ¢ paloHaIbHbIM T0Ka3aTeIeM.

VYpaBHEHUs U HEpaBEHCTBA ¢ 0/1HOM nepemenHoi.(144) Llenoe ypaBHeHue u ero KopHu. J{poOHbIe paroHanbHble YpaBHEHUs. PelieHre HepaBeH BTOPOi
CTENEHM C OJIHOM NepeMeHHOM. PeleHne HepaBeHCTB METOI0M UHTepBasia. HekoTopble IpUEMBI pelleHHs] LIETBbIX YPABHEHHM.



YpaBHeHUS M1 HEPABEHCTBA € IBYMS NlepeMeHHbIMMU.(174) YpasHenus ¢ qByMs epeMEHHbIMU U ero rpaduk. ['paduyeckuii criocod perenus
CUCTEM YpaBHEHHMH. PerieHue cucrteM ypaBHEHHMM BTOPOM CTENEHH. PerieHue 3amad ¢ MOMOLIBIO CUCTEM ypaBHEHUM BTOpoM creneHu. HepaBeHcTBa C
JIByMsI niepeMeHHbIMH. CUCTEMBI HEPABEHCTB C JABYMs NepeMEHHbIMU. HekoTopble NMpuEMBI pElIEHUs CUCTEM YpaBHEHUW BTOPOM CTENEHH C JBYMS
NIEPEMEHHBIMH.

Apudmerndeckasi u reomerpuueckasi nporpeccu.(154) IMocnenosarensuoctu. Onpenenenne apupmeTrueckoii nporpeccun. @opmyna n-
oro uneHa apuMeTHueckoil mporpeccur. PopMmyiaa CyMMbl NEPBHIX N WiIeHOB apu(MeTHdecKol mporpeccur. OIpeieieHHe I€OMETPUYECKOI
nporpeccun. @opMyia N-0ro 4jaeHa reoMeTpHIecKoi mporpeccuu. @opMyiia CyMMBbI IEPBBIX N YIEHOB F€OMETPUYECKOI IIPOrPECCUH.

JJieMeHTbl KOMOMHATOPUKHU, CTATUCTHKHA U TeOPUH BepPOATHOCTH.(134) [Ipumepsl komGuHaropHsix 3a1a4. [lepecranosku. Pasmenienus.
Coueranns. OTHOCHTENBHAS YaCTOTA CIYyYaifHOTO COOBITHSA. BEpOsSITHOCTE PaBHOBO3MOKHBIX COOBITHIA.

I'EOMETPUA

Bextopbl. MeToa koopauHat(184)

[Tonsitue BekTOpa. PaBeHcTBO BekTOpoB. ClOKEHHME M BBIUMTAHHE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha uucio. PasnoxeHue BekTopa MO JIByM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. [Ipocreimme 3anaun B KOOpAUMHATaX. Y paBHEHUS OKPYKHOCTU U NpsAMOU. [IpuMeHeHne BEeKTOpoB U
KOOpJIMHAT IIPU PELICHNH 3a/1a4.

CooTHoO1ICHUA MEK1Y CTOPOHAMH M yIJIaMHu TpeyroJbHuka.(114)

CkansipHOe MPOU3BEJCHUE BEKTOPOB

CuHyc, KOCMHYC U TaHTeHC yria. Teopemsl CHHYCOB U KOCUHYCOB. Pemenne TpeyronbHUKoB. CKallipHOE IPOU3BEACHUE BEKTOPOB U €ro IPUMEHEHHUE B
TFeOMETPHUYECKUX 3a]a4ax.

3aja4.

JnuHa OKpY)KHOCTH U IIomaab kpyra(124)

[IpaBunbHBIE MHOrOYrojabHHKH. OKpYKHOCTH, ONHCAHHAs OKOJO MPAaBUIBHOIO MHOIOYrOJbHUKAa W BIHUCaHHas B Hero. llocTpoeHue mpaBHIBHBIX
MHOTOyTOJbHHUKOB. J[n1Ha okpykHOCTH. [Inomans kpyra.

JABmkenus (74)

OtoOpakenue miockoctd Ha cebs. [lonstue asmxkenusa. OceBas U LeHTpaibHas cuMMerpuu. [lapamnensHbiii nepenoc. IloBopor. Hanoxenus u
JIBUKECHUS.

00 akcnomax reomerpuu. becena 00 akcmomax reoMeTpuu.

HauanbHbie cBegenust u3 crepeomerpuu (104)

[Ipenmer crepeomerpun. I'eomeTprueckue Tena u MOBEPXHOCTH.

MHororpaHHMKH: NpHU3Ma, MapauleNlenunes, nupamuia, GopMyisl Ui BBIUUCIEHUS UX 00beMOB. Tena U MOBEpXHOCTH BpaIllEHHs: LIIUHIP, KOHYC,
ctepa, map, GopMyIITbI 71 BEBIYUCICHUS UX TUIOMIACH TOBEPXHOCTEN M 0OBEMOB.



HTorosoe noBropeHue Kypca. (274)

Il TemaTu4yeckoe NJIaHNPOBAHUE

Ne Copnepxanue Komu | Xapakrepuctuka ocHOBHBIX | Cpoku Bun
YecTB BUJIOB JCATEIBHOCTH
n/m MaTepuaia KOHTPO
0 yYCHHKA
TSt
4acoB
1 | BBogHOe OBTOpCHHE 3
2 BxoaHO# KOHTPOJIBHBIN TECT 1 1 TECT
I'nasa | KBaaparuunas pynknus(224)
3 OyHKIMU U UX cBoMcTBa Nl n2 5 BreraucnsaTes 3HaueHHA 2 CP
GbyHKINH, 3a1aHHOM
4 | KagpaTtHbslii TpexwieH n3 n4 4 (bOpMYIOit, a TAKKE TBYMS
5 | KontponsHas pabota Nel 1 | ¥ Tpems GopMynamu. 3 KPNel
OrnuceiBaTh CBOKWCTBA
«DyHKIIMU U UX CBOWCTBA. (GyHKIMI HA OCHOBE UX
KBagpartsslil Tpexuinen» rpaduyueckoro
IpeCTaBICHUS.
6 | KBagpatnunast QpyHKIMS 1 ee 8 4 CP
WuTepnpeTnpoBaTh
rpaduk n5-n7
rpaduku pearbHBIX TecT
3aBucumoctel. [lokasbiBaTh
7 Crenennas (I)yHKI_II/I}I. KOpCHB 3 CXEMATHUYECKHU ITOJI0KECHUE 5 CP




m-oi crertenu 8- 1l 1l

KontponbHas padota No2

«KBanmparuuHasi, creneHHast
¢dbynkuun. Kopenb nN-oit
CTCTICHID)

Ha KOOPJAMHATHOU
IUIOCKOCTH TpauKoB
dyHkImit y = ax?,
y=ax’+ny=a

(x — m)* Ctpours rpadux
dynximn y = ax?+ bx + ¢,
YMETh yKa3bIBaTh
KOOP/AMHATHI BEPIIHHBI
napaboJIbl, €€ 0Ch
CUMMETpPHHU, HallpaBJICHUE
BETBEH napaboJib

N3o00pakaTh cCXeMaTHYECKU
rpaduk GyHKIHH ¥ = X" C
YeTHBIM U HEYETHEIM N,
ITonumarts cMbICT 3amuceit
Va, ¥a u 1.1 Umers
MPEJICTABICHUE O
HaXO0XJIEHUU KOpHEN N —OH
CTCIICHH C IIOMOIIBIO
KaJIbKYJISITOpa

KPNe2

I'na

Ba | X BekTopni(84)

[TonsiTue BexTOpa 176-178

2

10

Cro)xeHue U BbIUMTaHue
BEKTOPOB 1179-n181

3

11

YMHOKEHUE BEKTOpa Ha YUCIIO

[IpuMeHeHne BEKTOPOB K
peuienuto 3aaa4 n83,n84

dopMyIIHpOBaThH
onpeaeseHue u
WJUTIOCTPUPOBATH TOHATHS
BEKTOPA, €r0 JJIMHBI,
KOJUJIMHEAPHBIX U PAaBHBIX
BEKTOPOB; MOTUBUPOBATH
BBEACHUE MOHATUH U
JNIEUCTBUH, CBSI3aHHBIX C

CP




BEKTOpaMHU,
COOTBETCTBYIOIIMMHU
npuMepami,
OTHOCSIIIIUMUCS K
(bu3NYECKUM BEKTOPHBIM
BEJIMYMHAM; TPUMEHATh
BEKTOPBI U JICHCTBUS HAJl
HUMU MPU PELICHUU
reOMETPUUYECKHX 3a/1a4

I'maBa X Metox koopaunar (104)
12 | Koopaunatel BekTopa n86-n87 2 OOBSICHATD U
_ WLTIOCTPUPOBATH MOHSATHUS
13 | Ilpocreiimue 3a1auu B 2 [IPAMOYTOBHORM CHCTEMET 8 M
KoopAuHaTax KOOPJMHAT, KOOPAWHAT
T188-1189 TOYKH U KOOpAUHAT
BEKTOPA; BBIBOJUTH U
14 | YpaBHEHUE OKPYKHOCTH U 3 MCII0JIB30BATh MPU PELICHUH CP
psSIMOI 3a1a4 (HOpMyIbI KOOPIUHAT
CepeIMHbI OTPE3Ka, ATHMHbI
1190 ~1192 P P
BEKTOpa, PacCTOSHUS
15 | Pemenue 3ama4 2 MEXAy NBYMst TOUKaMH, Tecr
YpaBHEHHSI OKPYKHOCTH H
16 | KonrpoiseHas pabota Ne3 1 npAMoit 9 KPNe3
«BekTopbl, METOJT KOOPAMHATY
I'naBa || YpaBHeHusi U HepaBeHCTBA ¢ 0HOI nepeMenHoi(144)
17 | YpaBHeHus ¢ ogHOU 7 Pemarb ypaBHEeHUs TpeTbel 10 CP,rec
epeMEeHHOMN U YETBEPTON CTEIEHH C T




112,113

MMOMOIIBIO PA3JIOKCHHUA Ha
MHOXUTCIN U BBECACHUC

18 | KonrposbHas padota No4 1 BCITOMOTATEIEHEIX 10 KPNe4
«Y paBHEHHsI C OTHOI NEPEMEHHBIX, B YaCTHOCTH
HepeMeHHOI pemrats OMKBaApaTHBIC
ypaBHeHus. Pematp
19 | HepaBeHcTBa ¢ O1HOM 5 JPOOHBIE PALMOHAIILHbIE 11 Cp
nepeMeHHON ypaBHEHUSI, CBOJIS UX K
415 LEJIBIM ypaBHfHI/ISIM c )
MOCJIETYIOMIEeH MTPOBEPKOI
20 | KonrponbHas pabora Ne5 1 KOpHeH KPNe5
«Hepasencrsa ¢ oHOMN Pemars HepaBeHCTBA
TepeMeHHOi» BTOPOH CTETIEHH, UCTIONB3YS
rpaduueckue
NPECTaBICHUS.
Hcnonp30BaTh METOA
MHTEPBAJIOB JUISl peILICHHS
HECJIOKHBIX pallMOHAIBHBIX
HEPaBEHCTB
I'maBa X| CooTHoO1IEHUS MeKTy CTOPOHAMH U YIJIAMHU TPEYroJbHUKA.
CkagnsipHoe npousseieHrue BeKTopos (114)
21 | CuHyc, KOCUHYC, TAaHT€HC, 3 dopmyaMpoBaTh U
KOTaHreHc yrina n93-n95 UJUTFOCTPUPOBATH
OTIpeNieNieHne CUHYcCa,
22 | COOTHONICHUS MEXKIY 4 KOCHHYCA, TAHTEHCA YIJIOB 12 CP
CTOpOHaMH H yrylaMu ot 0 o0 1500; BBIBOJINTH
TpeyroybHUKa M96-198 OCHOBHO®
23 | CxansipHOE NPOU3BEICHHE 2 TPUTOHOMETPHHCCKOC




BEKTOPOB

I1100- 1 104

24

Pemrenue 3anau

TOXAECTBO U (hOPMYIIBI
NPUBEJICHHUS;
dbopmynupoBaTh 1
JTOKa3bIBaTh TEOPEMBI
CHUHYCOB U KOCHHYCOB;
IPUMEHSTh UX MU
pELIECHUH TPEYroJIbHUKOB;
00BACHATH, KaK
UCTIOJB3YIOTCS
TPUTOHOMETPHUYECKHE
(dbopMyIibl B
M3MEPUTENBHBIX paboTax Ha
MECTHOCTH,
dbopMynupoBath
OIpeieNIeHue yria Mexy
BEKTOpaMH U CKAJIIPHOTO
MPOM3BEICHUS BEKTOPOB;
BBIBOJUTH HOPMYITY
CKaJISIPHOTO TIPOM3BEICHUS
Yyepe3 KOOPAUHATHI
BEKTOPOB, (hOPMYIMPOBATH
YTBEPXKIEHHSI O CBOMCTBAX
CKaJISIPHOT'O IIPOM3BE/ICHUS;
UCIOJIb30BaTh CKAJISIPHOE
IPOM3BEICHUE BEKTOPOB
NIPU PEUICHUH 33134

13

TECT

25

KonrtponsHas padora Ne6

«COOTHOILIEHUE MEKIY
CTOpPOHAMH U YTIaMu
TPEYTOJIbHUKA»

13

KPNe6




I'naa |1l YpaBHeHnusi u HepaBeHCTBa ¢ ABYMs nepeMeHHbIMU (17 4.)

26 | YpaBHEHHUS C ABYyMS ) 15 TECT
NIEPEMEHHBIMH

27 | YpaBHEHUS C IBYyMS 6 Crpouts rpapuku 16 CP.tec
MIEPEMEHHBIMH U UX CHCTEMBI YpaBHEHHI C IByMS T
nl7-n20 IIEPEMEHHBIMU B

IIPOCTEUIIHNX CIIyYasX,

28 | HepaBeHcTBa ¢ AByMS 6 KOTJIa padHKOM SBISETCS 17 CP,tec

MIEPEMEHHBIMH U UX CHCTEMBI T

m21, n22

npsimasi, napaboina,
runepoosa, OKPyKHOCTb.
Hcnonb3oBate Ux A
rpauyecKoro pereHus
CHCTEM yYpaBHEHHUM C IBYyMS
MEPEMEHHBIMU

Pemates cioco6om
MOJICTAHOBKHU CHUCTEMBI JIBYX
YpPaBHEHUH C IBYMSI
MePEMEHHBIMH, B KOTOPBIX
OJIHO ypaBHEHHE NEPBOU
CTEIIEHH, a APYroe BTOPOU
CTEINEeHU

PemraTte TeKCTOBEIC 3aa4H,
UCIIONIb3Ysl B KAYECTBE
anreOpanyeckoi Moenu
CUCTEMY YpaBHEHMI BTOPOHI
CTEIIECHU C ABYMs
MIEPEMEHHBIMU; PEIIaTh
COCTaBJICHHYIO CUCTEMY,
WHTEPIPETUPOBATH




pe3ynbTar.

Pemats rpadudecku
HEPABEHCTBA C ABYMSI
MIEPEMEHHBIMH U UX

CHUCTEMBI
29 | KonTponbHas pabota Ne7 1 KPNe7
«YpaBHEHUS M HEPABEHCTBA C
JBYMsI IEPEMEHHBIMI»
I'masa X1 {ninna okpyskHocTH M miiomaab kpyra(12y4)
30 | [IpaBuiibHBIE MHOTOYTOJIBHUKHU 4 dopmynHpoBaTh I1P
OIpeieIICHUE MPaBUIILHOTO
I1105-n109 i
MHOTOYTOJIbHUKA;
31 | JliMHa OKPY:KHOCTH M ILIOIIA/b 4 | bopmynnposarte n CP
Kpyra OKa3bIBaTh TEOPEMBI 00
OKPYKHOCTSIX, OITMCAHHOU
111-n112 OKOJIO MPaBUJIBHOIO
MHOTOYTOJIbHHKA U
32 | Pemenwne 3amau 3 18 1P

BIIMCAHHOI'O B HETO;
BBIBOJUTH U UCIIOJIb30BATh
(bopMyIIbI TSl BBIYNCIIEHUS
IIJIOIIAU IPABUIBHOTO
MHOT'OYTOJIbHUKA, €T0
CTOPOHBI U pagunyca
BIIMCAHHOW OKPY’KHOCTH;
peuiars 3a1a4y Ha
IIOCTPOEHHUE NTPABUIIbHBIX
MHOI'OYTOJIbHUKOB;
OOBSICHATH IOHSATHS JUTUHBI




OKPY>KHOCTH U TUIOLIATU
Kpyra; BEIBOJUTH (OPMYJIBI
JUTSl BBIYUCIICHUS JITTUHBI
OKPY>KHOCTH U JJIUHBI AYyTH,
IJIOIIAU Kpyra U IUIOmaan
KpYT'OBOI'O CEKTOpa;
MPUMEHSITh 3TU (POPMYJIBI
IIPU PELIECHNH 3a/1a4

33 | KouTponbHas padora No§ 1 19 KPNe8
«JlmHa OKPY)KHOCTH 1
IUTOIIATb KPYyTa»
I'nasa IV Apudmernyeckas u reomerpudeckasi nporpeccun(154)
34 | Apudmernyeckas mporpeccus 7 [TpuMeHsITh UHJIEKCHBIE 20 M/1,tec
0003HaYEHUsI JUIS WICHOB T
m24,m25 .
M0CJIEeI0BATEIbHOCTEH.
[TpuBOaUTE IPHMEPHI
3a7aHus
OCJIENOBATEIILHOCTEN
dbopmyI0if N- TO WiIeHa U
peKyppeHTHOU hopmyoi
35 | KonTponbHas padota Ne9 1 21 KPNe9
«Apudmernueckas mporpeccus»
36 | ['eomeTpuyeckas mporpeccus 6 BeiBoauts hopmyssl N - ro 22 CP

yjieHa apudMeTnueckoi u

m27,m28 .
reOMETPUYECKON




IIPOrPECCUH, CYMMBI
IIEPBBIX N YJIEHOB
apuMeTHIECKON
reOMETPUYECKOMN
MIPOrpeccHil, pemaTh 3a1a41
C UCIIOJIb30BAHUEM ITUX
dbopmyi. Jloka3biBaTh
XapaKTEepUCTUUECKOE
CBOWCTBO apu(pMeTHIeCKOi
Y T€OMETPUYECKON
porpeccui

Perates 3a71auu Ha CIIOKHBIE
MPOLEHTHI, UCIIOIb3YS MPH

HE00X0IMMOCTH
KaJIbKYJISITOP
37 | KonTponbHas padora NelQ 1 22 KPNel0
«['eomeTpuueckas Iporpeccus»
I'nasa X1l ABuxenus(74)
38 | IToustue nBmxkennsnl13-n115 3 OOBSICHATD, UTO TAKOE CP
0TOOpakeHHe MIOCKOCTH Ha
39 | IlapamnenbHbI IepeHoC U 3 Tect

HOBOPOT

[m116-n117

ce0sl U B KAaKOM CIIydae OHO
Ha3bIBACTCS IBIDKCHHEM
IJTIOCKOCTH; OOBSICHSATD, UTO
TaKoe 0CceBas CHMMETPUS;
[EHTpaJIbHAsI CHMMETPHS,
NapaJuIeIbHbIN NEPEHOC U
MOBOPOT, 00OCHOBHIBATH,




YTO 3TH OTOOpAKEHUS
IJIOCKOCTH Ha ce0s
SIBIISIFOTCS JIBMKEHUSIMHU

40 | KonrponbHas padora Nell 1 23 KPNell
«JIBUKEHUS»
I'naBa V DiieMeHThI KOMOMHATOPUKY U Teopuu BeposiTHocTel (134)
41 | DaeMeHTHI KOMOMHATOPUKH 9 BrmomnusaTe nepedop Bcex 24-25 CP
BO3MOYKHBIX BAPHAHTOB JIJIsI
1130 —n33
nepecyera OOBEKTOB 1
42 | HavyaJbHble CBeICHHUS U3 3 KoMOnHaumit. [lpumensTs 26 CP,tec
TEOpUM BEPOATHOCTEl n34- MPaBUIIO KOMOHHATOPHOTO T

n3s YMHOKCHHA

PacnioznaBath 3a1auun Ha
BBIYUCJICHUEC YHCJla
IIEPECTaHOBOK,
pa3MeNIeHN, COYETaHN 1
MNPUMCHATH
COOTBETCTBYIOLIUE

bopMmyIbI

Brerauciars yactory
CITy4aifHOTO COOBITHS.
OueHuBaTh BEPOSITHOCTD
CIIy9aifHOTO COOBITHS C
MTOMOUIBIO YaCTOTBHI,
YCTaHOBJICHHON ONBITHBIM

nyreM. Haxoaute




BEPOSITHOCTH CIIy4aiiHOT'O
cOOBITHSI Ha OCHOBE
KJIACCUYECKOI0
OIIPEEICHUS BEPOSTHOCTH.
ITpuBoIUTE IPUMEPBI
JIOCTOBEPHBIX U
HEBO3MOXXHBIX COOBITHI

43 | KonrpoabHas padora Nel2 1 27 K.P.Ne
12
«J1eMeHThl KOMOUHATOPUKH
U TEOPUH BEPOSATHOCTEI
I'naa X1V HavanbHble cBeieHus1 U3 cTepeoMeTpu (8+2)
44 | Muororpannuku nll18 —ml124 4 OOBSICHATD, YTO TaKOE
MHOTOTPaHHUK, €T0 TPAHH,

45 | Tena v MOBEPXHOCTHU BpaICHUS 4 28-29

nl25-al27

pedpa, BepIIMHBI,
JuaroHaiu, Kakou
MHOTOTPaHHHUK Ha3bIBaeTCS
BBIMYKIBIM. OOBSICHSTH
KaKoi MHOTOTPaHHUK
HA3bIBAETCSI MPU3MOM, UTO
TaKoe BBICOTA MMPU3MBEI,
OCHOBaHUs1, OOKOBBIE pedpa,
TpaHu, Kakas Ipu3Ma
Ha3bIBACTCS
napauieNenuneiom,
bopmMynupoBaTh 1
000CHOBHIBATh
YTBEPKACHHS O CBOMCTBAX




JuaroHaneu
napaieNenumnea.
OOBICHATDH, KAKOM
MHOTOTPaHHUK Ha3bIBACTCS
MUPAMUJION, YTO TaKOE
OCHOBaHUE, BEpUINHA,
OOKOBBIC T'PaHH, OOKOBHIE
pebpa, BbicoTa, arodema
MPABUJILHOM MUPaMUJIbI,
MPUBOTUTE (POPMYJIIBI JISI
BBIYHCIICHHS] 00HEMOB
MIPHU3M U ITHPAMUIL.
OOBSICHATDH, KAKOE TEJIO
HA3bIBACTCS LIMITUHAPOM,
KOHYCOM, YTO TaKO€ OCb,
BBICOTA, OCHOBAHHSI,
paauyc, 6okoBas
MOBEPXHOCTh, 00pa3yromas,
KaKuMH GpopMyaaMu
BBIpaXaroTCs 00bEM U
Ioaab 60KOBOU
MOBEPXHOCTH IIMIIMHJPA U
KoHyca. OOBACHATH Kakas
MOBEPXHOCTh HA3bIBACTCS
cdepoit U Kakoe Telo
Ha3bIBACTCS [IAPOM, UTO
TaKoe paguyc, Tuamerp,
KaKuMH popMyaaMu
BbIpaXKaroTcsi 00beM 11apa u
wiomanb chepsr;
nU300paxarh U
pacro3HaBaTh Ha PUCYHKaX




[IPU3MY, [apAIUICIICIIUIIE,
ApaMuy, LAITUHID,

KOHYC, 11ap
46 | O0 akcuoMax IUTAHUMETPHH 2
HNrTorosoe nmoBropenue (274)
47 | toroBoe MOBTOPEHUE 16 30-33
48 | IToroBbIii KOHTPOJIBHBIN TECT 4 34 TECT
49 | AHanu3 KOHTPOJILHOTO TECTa, 7

pabota Haj omuOKaMu

1l TpeGoBaHusi K ypPOBHIO NOATOTOBKH BbIIYCKHUKOB.

B pe3ynbrare nzydyeHun anredpbl y4€HUK JTOJIKEH

3HATH/IIOHUMAThH

YMETh

CymiectBO  HOHSATHS MaTE€MaTH4eCKOro  J10Ka3aTelIbCTBa; MIPUMEPBI JIOKa3aTeNbCTB;

CYILECTBO MOHATHUSA aJrOPUTMA; IPUMEPBI AITOPUTMOB;

KaK MCIIOJIb3YIOTCS MaTeMaThyeckue (OpMyIbl, ypaBHEHHsS M HEPABEHCTBA; NPUMEPbl MX NPUMEHEHHs A PELIeHHs MaTeMaTU4ecKUX W
IIPaKTUYECKUX 3a/1a4;

KaK MaTeMaTHYeCKHU OIpe/ielIeHHbIe ()YHKIIMU MOT'YT ONMCHIBATh PealbHbIE 3aBUCUMOCTH; IIPUBOIUTH IPUMEPHI TAKOT'O OMUCAHUS;

KaK MOTPeOHOCTH MPAKTHKH MPUBETU MaTEMAaTUYECKYIO HAyKy K HEOOXOIUMOCTH PACUIMPEHHSI TOHATHUS YUCIIA;

BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA; IIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

CMBICJI HJI€AIM3allMY, MO3BOJSIONICH pelaTh 3aJa4d pealbHON JeHCTBUTENPHOCTH MAaTEeMaTUYeCKMMU METOJaMHU, IMPUMEphl OLIMOOK,
BO3HMKAIOIIUX IIPU UICAIU3ALNHY;



® COCTaBIATh OYKBEHHBIE BBIPQKEHUS M (DOPMYJIBI MO YCIOBHUAM 337ay; OCYLIECTBISATh B BBIPAXKEHUAX U (OPMYNIAX UYUCIOBBIC MOACTAHOBKH U
BBINOJIHATE COOTBETCTBYIOLIME BBIYUCIEHUS, OCYILECTBJIATh IIOJCTAHOBKY OJIHOTO BBIP@KEHHUS B JApYyroe; BbIpakaTb M3 (OpMyNT OIHY
IIEPEMEHHYIO Yepe3 OCTAIIbHBIE;

® BBIIOJHATh OCHOBHBIE JEMCTBUS CO CTENEHSAMHU C ILEJbIMU IOKa3aTeas MM, ¢ MHOIOWIEHAMHU U € aireOpanyecKMMH IpoOsSMHU; BBINOJIHAThH
pa3I0KEeHUE MHOTOWIEHOB HA MHOXKUTEIIH;

® BBHIIOJHATh  TOXKIECTBEHHBIC peoOpazoBaHus paLOHAIbHBIX BBIPAKCHMUI;

MPUMEHSTH CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX KOPHEH Uil BEIYUCIICHUS 3HAUCHUH U IPpeoOpa30BaHUil YUCIIOBBIX BBIPAKEHUH, COIEPIKAIINX
KBaJpaTHbIE KOPHU;

pelaTth JIMHEWHbIC, KBAJApPAaTHBIE YPAaBHEHHUsS M PAlUOHAIbHBIC YPAaBHEHHS, CBOJSIIMECS K HHUM, CHCTEMbl [BYX JIMHEWHBIX YPaBHCHHU H

HECJIOXKHBIC HEJIMHEHHBIE CUCTEMBI;

peniaTh JIMHEWHBIEC U KBaJAPATHHIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI,

e pelaTh TEKCTOBbIE 33Jayd alreOpandeckuM METO/IOM, MHTEPIPETHPOBATh IMOJYYEHHBIH pe3ysbTaT, MPOBOAMTH OTOOp peIIeHHH, MCXOIsd U3
(bopMyIHPOBKH 3aJa4H;
n300pakaTh YUCIIa TOYKAaMU Ha KOOPAMHATHON MPSMOK;

® OIpeAensaTh KOOPAUHATHI TOUYKH IUIOCKOCTH, CTPOUTH TOYKH € 3aJaHHBIMHA KOOpJAUHATAMHU

e 1300paxkaTh MHOXECTBO PEILICHHH JMHEHHOIO0 HEPaBEHCTBA;

pacrio3HaBaTh apu(pMETHUECKUE U T€OMETPHUUECKUE IPOTPECCUH; PelaTh 331a4M ¢ IPUMEHEHHUEM (OPMYJIbl OOILEro 4ieHa U CyMMbl HECKOIbKUX

IIEPBBIX YICHOB;

HaXO/AUTh 3HauUeHUs QyHKIMH, 3aaHHON (HopMysIoH, Tabuue, rpadMKoM IO €€ apryMeHTy

HaXO/UTh 3HaUEHHE apryMeHTa [0 3HaYeHUI0 (PYHKIIMH, 33/1aHHON TpapuKOM MK TaOIuIel;

OTIpeJIeNIATh CBOMCTBA (PYHKIUH 110 ee TpaduKy; IpUMEHSTh rpaduuecKre MpeICTaBIeHuUs IPU pellieHUH YpaBHEHUH, CUCTEM, HEPAaBEHCTB;

OIMCHIBATh CBOMCTBA N3YUYEHHBIX (DYHKIUI, CTPOUTH X TpauKHy;

HCI0JIL30BATh IPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTHUECKOH J1€ATEIbHOCTH U ITOBCETHEBHOM KU3HM JUIS:

® BBINOJHEHHUS PACUETOB 1O (GOPMYIIaM, COCTABIEHHS (POPMYJI, BBIPAXKAIOIINX 3aBUCUMOCTH MEXKY PEalbHbIMU BETMUYMHAMU; HAXOXKJICHUS HYKHON
(GbopMyIIbI B CIPAaBOYHBIX MaTepHaax;
® MOJENMPOBAHUS NPAKTHUUECKUX CHUTyallud W HCCIEJOBAaHUM TIOCTPOEHHBIX MOJENed C HCIOJb30BAHWEM almapara ajareOpbl; OMHCAHUS
3aBUCHUMOCTEN Mexny (PU3NUECKUMH BEIMUYMHAMHU COOTBETCTBYIOIIMMHU (OPMYJIaMU NPU KUCCIEIOBAHUM HECIOXKHBIX MPAKTUUECKUX CUTYaLUM;
MHTEpHpETalMy TpapUKOB peaTbHBIX 3aBUCUMOCTEH MEX 1y BETMUYNHAMU;
B pe3synbrare n3y4eHUM reOMETpUN YUEHUK JOJIKEH

3HAThb:

. [Tonstue Bektopa. IlpaBmiio ciokeHne BekTopoB. OmpeneleHne CHUHyca KOCHHYCA, TaHI'€HCA, KOTaHreHca. TeopeMy CHHYCOB M KOCHHYCOB.
Pemenne TpeyronbHukoB. COOTHOIIEHHWE MEXIy CTOPOHAMU U yIJIaMH TpeyrojbHuka. OmnpeleneHue MHOTOyrojbHUKA. DOpMyIbl JITMHBI



OKPYXKHOCTH M TUIOImaau Kpyra. CBoiicTBa BIUCAHHON M OMMCAHHON OKPYKHOCTH OKOJIO MPaBHJIBHOTO MHOTOyrosbHHKa. [loHsSTHE NBH)KEHUS Ha
IUIOCKOCTH: CUMMETPHUSI, TapaJlIeNIbHbII IEpEHOC, TOBOPOT.
YMETh:

. [TpuMeHsTh BEKTOpa K pElIeHHI0 MpocTedmux 3anad. CkiaablBaTh, BBIUNTATh BEKTOPA, YMHOXKAaTh BEKTOp Ha uucio. Pemars 3amauu, npuMeHss
TEOpeMy CHHYyca U KocuHyca. [IpuMeHsTh anroput™ pereHus Ipou3BOJbHBIX TPEYTOJbHUKOB IIPY PEILICHUH 3a7a4. Pemare 3a1a4u Ha IpUMEHEHUE
dbopMy1 - BBIYMCIIEHUE TUIOMIAJIEH U CTOPOH MPAaBUIBLHBIX MHOTOYTOJIbHUKOB. [IpUMEHSTH CBOWCTBA OKpY>KHOCTEH IpH pelieHuu 3anady. CTpouthb
IIPABWJIbHBIE MHOTOYTOJIbHUKH C TIOMOIIBIO LIUPKYJIS U TMHEUKH.

UCTIOJIb30BaTh MPUOOPETEHHbIE 3HAHHS U YMEHUS B IPAKTHUYECKON JAEATEIbHOCTH U MOBCETHEBHOM JKU3HU:

L4 OIIMCAHHC PCAJIbHBIX CI/ITyaI_II/Iﬁ Ha A3bIKC TCOMCTPHH,
L4 pacu€ToB, BKIIOYAOIIUX HpOCTGﬁH.IPIC TPUT'OHOMCTPUYICCKUC (1)OpMy.]'ILI;
L4 PCHICHUC IIPAKTHUYCCKUX 3aj/iad, CBA3AHHBIX C HAXO0XIACHUECM TI'COMCTPUYCCKHX BCIIMYHUH (I/ICHOHBBYSI IIpu HCO6XO,I[I/IMOCTI/I CIIpaBOYHUKU H

TCXHHUYCCKHC cpez[(:TBa)
B PE3YyabTaTC U3YUCHUHN 3JIECMCHTOB JIOTHUKH, KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKH U TCOPUU BGPOHTHOCTeﬁ YUYCHHUK OOJIKCH

YMETB!

® IIPOBOJUTH HECIIOXKHBIE JOKA3aTEJIbCTBA, ITOJIY4aTh IPOCTEUILINE CIEICTBUS U3 U3BECTHBIX WM PaHEE MOIYyYEHHBIX YTBEPKACHUH, HCIIOJIB30BATh
MPUMEPBI JUTS WUTIOCTPALUI U KOHTPIIPUMEPHI AJIS1 ONPOBEPKEHUS YTBEPKICHUM;

e U3BJIEKaTh MH(OPMaIMIO, TPEACTABICHHYIO B TA0JINIIAX, HAa AUarpaMmax, rpagukax, COCTaBJIATh TaOJUIbI, CTPOUTH TUarpaMMsbl U rpaduKy;
e pemarh KOMOMHATOPHBIE 33/1a4U IIyTEM CHCTEMAaTUYECKOTo repedopa BOZMOKHBIX BAPUAHTOB U C UCHOJIb30BAaHUEM MPABUI YMHOKEHUS;

® HAXOJUTh YACTOTY COOBITHS, UCIIOJIb3Yysl COOCTBEHHbIE HAOIIOACHUS U TOTOBBIE CTATUCTUYECKUE TaHHBIE;

® HaxOJUTh BEPOSTHOCTHU CIIy4alHBIX COOBITHIA B MPOCTEHIINX CIIydasx

HCIOJIb30BATDh HpI/IO6pCTCHHBIC 3HAaHUA U YMCHUS B HpaKTquCKOﬁ JIeSITEIbHOCTH M IIOBCEOHEBHOM KU3HU JIJIS:

¢ BBICTpAaWBAHUSA APTYMCHTALUU ITPU AOKA3ATCIBCTBC U JUAJIOTC;



® pacrno3HaHMS JJOTUYECKUX HEKOPPEKTHBIX PACCYKICHUI;
e aHajM3a peajbHbIX YMCIOBBIX JaHHBIX MPEACTABICHHBIX B BUJE JUarpamm, rpaukoB, TaOIHULL;
® pelleHHs TNPAaKTUYECKUX 3a/ay B MOBCEJAHEBHONW U MpOo(ecCHOHANbHOM NeATeIbHOCTH C HCIOJIb30BaHUEM JACHCTBHI C YHUCIIaMU,
MPOLIEHTOB, JUIMH, TUIOIIaei, 00beMOB, BpEMEHU, CKOPOCTH.
® pelieHUs y4eOHBIX M MPAKTUYCCKUX 3a]1a4, TPEOYIOMINX CHCTEeMaTHIeCKOro repedbopa BapruaHToB;
CpPaBHEHHMSI IAHCOB HACTYIIJICHUS CIy4alHBIX COOBITUM, /1JIsl OLIEHUBAHUS BEPOSATHOCTH CIy4ailHOrO COOBITHS B MPAKTUYECKUX CUTYaLIUIX

YueOHO — METOANYECKHH KOMILIEKT 10 MaTeMaTHKe

YpoBeHb OCHOBHOI'0 00111er0 00pa30BaHMsd

Kitace [Iporpammsl KonngectBo KonunuectBo | YueOHuKM (aBTOpPBIL, IOJIHOE
VueGHbie mpeaMeTs 4acoB 4acoB 3a I'0Jl | Ha3BaHUE, U3JATEIbCTBO,0]T
U3JIaHU)
B HEZIEIII0
5 MO PD 5 175 H. . Bunenxun, B. . XKoxos, A. C.

UYecnokog, C. U. IBapudypr.
[TpumepHBIe TPOrpaMMBI 110

MaTtematuke. CocTaBUTENH:
9] lnenpos, AT yupexaeHui. M., «MHeMo3uHay,
ApxanseB COOpHUK 2015.

HOPMATUBHBIX JOKYMEHTOB.
Maremaruka / M: Jlpoda,
2008

MaremMmaTuka Maremaruka. 5 kiaacc. Y4eOHUK UTS

00111600pa3oBaTeIbHBIX




MO PD 175 H. f1. Bunenxun, B. U. XKoxos, A. C.
UYecnokos, C. U. llIBapudypr.

IlprvepHEIS NPOTPaMMEL 110 Maremaruka. 6 kiacc. Y4eOHUK 1Jis

MareMmatuke. CoOCTaBUTENH: 0GII1e05PA30BATEBHBIX

9.1 Auenpos, A.T. yupexaeHui. M., «MHeMo3uHay,

ApxkanpeB COOpHUK 2014.

HOPMATUBHBIX JOKYMEHTOB.

Maremartuka / M: Jlpoda,

2008

MO PO 175 1O. H. Makapsiues, H. I'. Muniok,

[IpumepHBIe IPOrpaMMBbl 110
Matematuke. CocTaBUTENH:
2.0 Auenpos, A.T.
ApxkanbeB COOpHHUK
HOPMATUBHBIX JOKYMEHTOB.
Matremaruka / M: Ipoda,
2008

K. 1. Heukos, C. b. CyBoposa. [log
pen. C. A. TensikoBckoro. Anredpa.
7 xnacc. YueOHUK 11t
00111e00pa3oBaTebHBIX
yapexaeHui. M.,
«IIpocsemienue»,2014

JI. C. ArtanacsH, B. ®@. byryzos, C.
b. Kagomues, D. I'. ITo3usxk, U. 1.
Onuna. 'eomerpust 7— 9 kacchl.
Y4eOHuK st
0011e00pa3oBaTeIbHBIX

yupexaenui. M., «lIpocsemienuey,
2014.




MO PO

[IpumepHBbIe IpOrpaMMbl 110
MareMmatuke. CoOCTaBUTENH:
2.1 duenpos, A.T'.
ApxkanpeB COOpHUK
HOPMATUBHBIX JOKYMEHTOB.
Maremartuka / M: Jlpoda,
2008

180

1O. H. Makapsiues, H. I'. Muniok,
K. 1. Hemkos, C. b. CyBoposa. [Tozg
pen. C. A. TensikoBckoro. Anreopa.
8 kimacc. Y4ueOHHMK IS
001e00pazoBaTebHBIX

yupexaeHuit. M., «IIpocsenienney,
2013.

JI. C. Aranancss, B. ®@. byryzos. C.
b. Kagomues, O. I'. ITo3usxk, 1. W.
IOnuna. I'eometpust. 7 — 9 knaccsl.
Y4eOHuK 14
00111e00pa3oBaTebHBIX
yupexaenui. M., «lIpocsemenuey,
2014.

MO PO

[TpumepHBIe TPOrpaMMBI 110
Matemaruke. CocTaBUTENH:
2.1 duenpos, A.T'.
ApxanseB COOpHUK
HOPMATUBHBIX JOKYMEHTOB.
Matemaruka / M: [Ipoda,
2008

170

1O. H. Makapsrues, H. I'. Muniox,
K. . Hemkos, C. b. CyBoposa. [Tozg
pen. C. A. TenskoBckoro. Anreopa.
9 knacc. YueOHuUK 1715t
0011e00pa3oBaTeIbHBIX
yupexaenui. M., «lIpocsemienuey,
2012.

JI. C. Atanacsh, B. @. byry3sos, C.
b. Kagomues, 2. I'. ITo3nsak, U. W.
KOnuna. I'eometpust. 7 — 9 knaccol
Y4eOHuK s
0011e00pa3oBaTeIbHBIX
yupexaeHuil. M., «lIpocsemenne,
2014




quﬁHo — MECTOANYCCKaA JIHTepaTypa 10 MaTeMaTHuKeE
5 kaace

1. YecnokoB A.C.u np Martemaruka 5 . /lunaktuueckue mMarepuaisl o maremaTtuke S5 kinacc/A.C. YecHOKOB u ip — M: AKaJeMKHHTa,
2016

EpmioBa A.II. u np Maremartuka 5. CaMoCTOSITEIbHBIC B KOHTPOJIBHBIC Pa0OOTHI IO MaTeMaTuke uist 5 kiacca — M:Mnekca, 2014
JIsicenko @.®. Matematuka 5 kiacc. Tematudeckue tecthl. [Ipomexyrounas arrectanus/d.d. JIsicenko u ap — Jlernon M, 2015
Uynkos [1.B. Maremaruka [llkonbHast onumnuana 5-6 kin — HI[ Onac, 2001

ok~ wn

[Tepenbman f. U. 3anumarensuas marematuka/ S1.1. Ilepensman — J{: BAIL, 1994
6 xaacc

1. YecnokoB A.C. u np Marematuka 6. [lunaktnueckue marepuansl o maremaruke: 6 kiacc/A.C. UecHokoB u p M- AkageMKkHHT/,
2016

2. XoxoB B. . Maremarnueckuii TpeHaxep, 6 kinacc/ B. U. dKoxos — M: Muemo3suna, 2016

3. Ilomnoga JL.II. KoHTposibHO — m3MepuTenbHbIe MaTepuanbl. Matematuka 6 kiacce/ JLIL. Ilomoa - M: Bako, 2016

7 kjaace

1. 3BaBuu JL.U. u np Anre6pa. Huaaktuueckue marepuaisl. 7 knacc/ JI.LU. 3BaBuu u ap — M: Ilpocsemenne, 2016
Epmosa A.W. u np CamocrosTeNnbHble U KOHTPOJIbHBIE padOTHI 10 anredpe u reomerpun it 7 kiaacca/ A.W. Epmosa — M: Unekca,
2016

3. MakapsriueB FO.H. AnreGpa DneMeHTsl cTaTUCTUKH U Teopun BepositHocTel / FO.I1. MakaperueB u np o pea. C. A.
Tensaxosckoro - M: IIpocsemenue, 2014

8 kiace

Epmiosa A.I1. COopHUK 3amaHuii Il TEMATHYECKOTO M UTOTOBOTO KOHTPOJIs. ['eomeTpus, 8 kimace/ M.C. Mapkoa, M : Unekca, 2014
MakxkapsrueB FO.H. Anre6pa DnemMeHThI cTaTUCTUKH U Teopuu BepostHocTel / FO.I1. Makaperues u np noa pen. C. A. TensikoBckoro - M:
IIpocsemenue, 2015

XKoxos B.W. [unaktuueckue matepuainsl, 8 kiaacce/ B.W. XKoxoB u ap — M: Ilpocsemienue, 2016



o ~

9 kiacc

Hymaunea FO.IT. Anrebpa. Tematudeckue tectsl, 9 kimacc/FO.I1. dynaunsia, B.JI.Kponrayc- M: IIpocsemenne, 2015
MakaperueB FO.H. Anrebpa. JInnaktudeckue matepuansl, 9 kimace/FO.H. Makaperaes, H.I'. Munmaiok — M: [Ipocsemienue, 2015

Makapeiue 1O. H. Anrebpa: sneMeHTbl CTaTUCTUKM U TeOpuM BeposTHocTei: yued. Ilocobme mna ywamuxes 7 -9 ki
obmeobpaszoBarenbHbIx yupexaenuii/F0.H. Makapsraes u ap M: [Ipocsemenue, 2015

Maprtsimosa JI.W.KonTponbHo — m3mMepuTenbHbie MaTepuanbl. Anredpa 9 kimacc/ coct JI.W. Mapteimosa- M: BAKO,2013

KysHeuoBsa /1.B. MaTemaTuka: cb. 3aaaHuii Ana NoAroTOBKM K UTorosow atrectaumn 8 9 kn./ /1.B.KysHeyosa, C.5 Cysoposa,
E.A.ByHnmosuu u gp. - M.: NpoceeweHue ,2012.

AweHko U.B., Wectakos C.A. uap Matematnka N'MA 9. Tunosble TectoBble 3agaHus/ U.B. AweHko, C.A. LLlectakos — M: M3aaTenbCcTso
«39K3ameH», 2014

[Muuypun JI.®. 3a ctpanumamu yueoHuka anreopsl/ JI.®. [MTuaypun — M: IIpocsemenue, 2014
3uB b. I'. 'eomerpus: nunakt. Marepuanst: 9 knace/b.I'. 3us_ M: IIpocsemenue, 2016
®apkoB A.B. Tectsl no reomerpun: 9 kiacc k yueoHuky JI.C. Aranacsna u np I'eomerpus 7 -9/ A.B. @apkoB — M: Dk3amen, 2016

LHugposbie 00pa3oBaTe/ibHbIE pecypChl

5 KkJiacc
1. Juck. Maremaruka 5 -6 / uzn «I[IpocBemenue» Meana
2. Jluck ypoku matematuku 5 — 10 kmacc/ uza «llnaneray

6 KJiacc
1. Jluck. Maremaruka 5 -6 / u3n «IIpocBemenuenMeauna



2. Jluck ypoku marematuku 5 — 10 kmacc/ uzna «Ilnanera»

7 KJacc
1. Huck. Anrebpa 7- 9/ uzn. «lIpocBemieHue»
2. Jluck. I'eomerpust 7 — 11/ u3n «Yaurenby»
8 KJiacc
1. Huck. Anrebpa 7- 9/ uzn. «I[IpocBemieHue»
2. Jluck. 'eomerpust 7 — 11/ u3n «Yaurenby»
9 Knacc

10. EM CaByeHKO. YPOKH reOMETPHH ¢ IPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHH. 7-9 Ki1acchl

11. bo6enb KO.A VYpoxku anredpsl ¢ mpuMeHeHneM HHGOPMAIIMOHHBIX TeXHOJIOorui. OyHKIMK: rpaduku u cBoictBa, 7 — 11/ 0. A. BoObUIb 1
1np M6 Ilnanera, 2012

12. T'opoxosa JI.U. u ap Ypoku MaTeMaTHKu ¢ mpuMeHeHneM nHpopMannoHHbIX TexHomorui. 5 — 10 kmacesl/ JL.U. ['opoxoBa_ M: Ilnanera,
2011

13. BupryansHas mkona Kupunna u Medoaus. Ypoxu anredps! 9 kiace

14. BupryanpHas mkona Kupumna u Medonusa Ypoku reomerpun 9 xiace

15. Buzneoypoxku mo reomerpun . http://vuroki.ru/urok/geometriya 9 klass.html

16. Bugeoypoku 1o anredpe . http://interneturok.ru/ru/school/algebra/9- klass.



http://vuroki.ru/urok/geometriya%209%20klass.html




