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IosicHUTEIBLHAA 3aNNCKA

PaGouas nporpamma no npeamety «Marematuka. ['eometpus» 8-9 kiaccoB cocTaBieHa Ha
OCHOBAHHH CIIETYIONTUX IOKYMEHTOB:

1. denepanbHblii 3akoH 0T 29.12.2012 Ne 273d3 «O6 obpazoBanuu B Poccuiickoit deaepanmmy.

2. @enepallbHBIN TOCYIAPCTBEHHBIA 00pPa30BATEIBHBIA CTAHIAPT OCHOBHOTO OOIIEro 00pa3oBaHUS
(yrBepxkaén mpukazom MunoopHayku Poccun ot 17 mekadpst 2010 r. Ne 1897, 3apeructpupoBaH B
Mumnrocte Poccun 01.02.2011, peructpannonnsiii Homep 19644) ¢ usmenenusimu ( B pex. [Ipukaza
Muno6pHayku Poccun o1 29.12.2014 Ne 1644 ot 31.12.2015 Ne 1577, ot 04.02.2020 Ne 1/20).

3. Ilpumepnoii oOpa3oBaTeNbHONH MPOrpaMMBI OCHOBHOTO 00mero oOpa3zoBaHus (0moOpeHa
pelieHrneM QeneparbHOr0 y4eOHOMETOANYECKOTO 00beUHEHHS TT0 00IIeMy 00pa30BaHUI0 (TIPOTOKOIM
ot 8 ampenst 2015 1. Ne 1/15)).

4. Tlpuxa3z Ne 254 ot 20.05.2020 r «OO0 yTBepKAeHUU (enepaabHOro MepedHs y4eOHUKOB,
PEKOMEHIyeMBIX K HCIOJIb30BAHUIO TIPH peaTn3allid WMEIOIIMX TOCYJapCTBEHHYIO aKKPEAUTAIHIO
0o0pa30BaTeNbHBIX MPOrPaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero ooOIero
obpazoBanms». OOpa3oBaTenbHas MporpaMma OCHOBHOTO o0miero o6pazoBanus MBOY Hronbckoit
COLLL.

5. VYwuebnsiii nan MBOYVY Uronbckas COLI

PaGouass mporpamMma mo yudeOHOMy mpenmeTry «l'eomeTpus» cocTtaBieHa ¢ ydeToMm paboueit
MpOTrpamMMBbl BOCTIUTAHHUSI.

Ha uzydenue yueOHoro npeamera «I'eomerpus» otBoautcsa B 8-9 kiaccax 2 4 (68)

dopma o0yueHusi: OYHAS C MPUMEHEHUEM JIUCTAHIIMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTHH.

CocraB YMK :

YueOnuk :«[eomerpus 7-9xmacce» / aBr. JI.C.ArtanacsH, B.®D.byry3oB, C.b.Kamowmmes,
3.I'.ozusk, U.N.FOauna (M. IIpocsemenue, 2016),

Hunaktuueckue matepuansl : «l'eomerpus, JunakTudueckue marepuaibl», 7 kiacce, aBT. b.I.3us,
B.M.Meiinep 22 uzn. (M.IIpoceemienue, 2016),

«leometpusi, dumaktuueckue marepuanbl», 8 kiacc, aBT. . b.I'.3uB, B.M.Meiinep 20 wu3m.
(M.IIpoceemenue, 2016),

«leometpusi, dunaktuueckue marepuanbl», 9 kimacc, aBT. . b.I'.3uB, B.M.Meiinep 22 wuzm.
(M.IIpoceemenue, 2016).

«KoHTponbHBIE W camMOCTOATENbHBIE paboThl MO anredpe u TeoMmeTpum», 7, 8§ Kiacc,
aBT.C.I".Xypasnes, C.A M3oroBa, C.B.Kupeesa (M, uza.Okx3amen, 2016)

«MaremaTtnka.3ajaud ¥ YNpakKHEHHWs Ha TOTOBBIX deprexxax. [eomerpus 7-9 xiacce,
aBT.E.M.PabunoBuy (M, u3n.Unekca, 2017)

enmn :

e  OBJIAJICHUE CUCTEMOW I€OMETPUYECKUX 3HAHUI W yMEHUH, HEOOXOJUMBIX JUIsl IPUMEHEHUS B
MPAaKTUYECKOH eATeNbHOCTH, U3yUYEeHHUs] CMEXHBIX AUCLUIUINH, TPOJOKEHHsI 00pa30BaHus;

*  HMHTEJUICKTYaJbHOE pa3BUTHE, (HOPMUPOBAHHE KAYECTB JTMYHOCTH, HEOOXOJAUMBIX YEIIOBEKY IS
MOJTHOLIEHHOM JKM3HM B COBPEMEHHOM OOIECTBE: SCHOCTh U TOYHOCTb MBICIH, KPUTHYHOCTh
MBIIUICHU W WHTYWULWH, JIOTUYECKOE MBIIUICHNE, OJJIEMEHTBl aJITOPUTMUYECKON KYJBTYPBI,
MPOCTPAHCTBEHHBIX MPEJICTABIECHHUH, CHOCOOHOCTh K MPEOJI0JICHUIO TPYAHOCTEH;

e (opMHpOBaHHE MPEICTABICHUN 00 WAEIX W METOJaX MAaTEMAaTHKH KaK YHUBEPCAIBHOTO SI3bIKA
HAyKH U TEXHUKH; CPEJCTBA MOJEINPOBAHUS SABJICHUHI U MPOLIECCOB;

e BOCHHUTAaHUE KYJIbTYpbI JINYHOCTH, OTHOLIEHHUS] K MaTeMaTUKE KaK K YacTH OOIIEeYeI0BEYECKOM
KyJbTYpPbl, IOHUMaHHU 3HAYMMOCTH MaTEMaTUKH JUIsl HAYYHO-TEXHUYECKOI O IIPOrpecca;

3apaum :

e  mpHOOpeTeHHe 3HAaHUM M yMEHHUH Il HUCHOJb30BaHUS B MNPAKTUYECKOH NEATENBbHOCTH U
ITOBCETHEBHOM KU3HH; OBJIa/ICHHE crocob6amu II0O3HABATEIIbHOM, MH(pOPMaILMOHHO-
KOMMYHHUKATUBHOM U pe(IeKCUBHOMN J€ATEIbHOCTH

e OCBOGHHE  TI0O3HABATEIbHOW, HMHPOPMALMOHHOM, KOMMYHHMKAaTHUBHOW,  pediaeKkCcuBHOI
KOMIIETCHLIMSIMY;

e OCBOGHHE OOIIEKYJTbTYpHOH, NIPAKTUYECKON MaTEMAaTHYECKOH, COLMAIBbHO-JIMYHOCTHOM
KOMIIETEHIIUSIMHU, YTO IPEIIOJIAraer:

e 00wexkyrbmypHylo Komnemenmuocms (GOpMUPOBAaHUE IPEACTaBICHUM 00 HIEAX U MEeTolax



MaTeMaTHKH, O MaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SBICHUH U
nporeccoB;  (OpPMHUpOBaHHME  IMOHUMAHUS,  YTO  TeOMETpU4Yeckue  (OpMBI  SBISIOTCS
U/IeaTM3UPOBAHHBIMU 00pa3aMu pealbHBIX 0OBEKTOB);

*  NPAKMUYECKYI0 MaAmemMamuieckylo KomnemeHmHocms (OBIAJCHUE S3BIKOM T'€OMETPUH B
YCTHOM M MUCHMEHHOW (opMe, TeOMETPUYECKHMMHU 3HAHUAMU M yMEHUSIMH, HEOOXOTUMBIMHU IS
M3y4YEeHHUS IIKOJBHBIX €CTECTBEHHO-HAYYHBIX IUCLHUIUINH; OBJIAACHUS NPAKTUYECKUMH HaBBIKAMHU
UCTIOJIb30BaHUSI TE€OMETPHUUYECKUX MHCTPYMEHTOB Il HM300paxeHuss (uryp, HaxOoxXKIEHHS HX
pasMepoB);

*  COYUANbHO-TUYHOCMHYIO — KoMmnemewmuocms  (pa3BUTHE  JIOTHYECKOTO  MBIIIJICHUS,
ANITOPUTMUYECKON KYJIBTYPHI, TPOCTPAHCTBEHHOTO BOOOpa)KEHHS, HHTYUIINHU, KOTOPhIe HEOOXOIUMBI
IUIsL TIPOAOJDKEHHsST 00pa30BaHMs U JUI CaMOCTOSITENbHOM JEATeNbHOCTH; (POPMUPOBAHUE YMEHUS
NPOBOANTH APTYMEHTAIMIO CBOETO BHIOOpAa WM XOAa peIIeHHs 3aJadyd; BOCIIUTAHUE CPEICTBAMHU
MaTeMaTHKH KyJIbTYpbl JIMYHOCTH 4Yepe3 3HAKOMCTBO C MCTOPHEH TE€OMETpHH, 3BOJIOLHUEH
T€OMETPUUYECKUX UJIEH ).

1. Ilananupyemble pe3y/ibTaTbhl OCBOCHUS Y4eOHOI0 Kypca

[Iporpamma 1o kypcy «Marematukay B 8-9 Kjaccax IUTAaHHPYET IOOMBATHCS CICAYIOIIMX
PE3yNIbTaTOB OCBOCHHS 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUS.

Jluunocmmuuwie:

1) BOCTIUTAaHHUE POCCUNCKON Tpa)KTAHCKOW HJIEHTHYHOCTH: TATPUOTHU3M, YBAKEHHE K
OrtedecTBY, NPOLLIOE W HACTOSIIEE MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuu; oco3HaHHWe CBOeEH
STHUYECKON MPUHAMIICKHOCTH, 3HAHHE HCTOPHUH, SI3bIKA, KYyJIbTYpPhl CBOETO Hapoja, CBOETro Kpas,
OCHOB KYJIBTYPHOTO HacJeIusi HapoaoB Poccuu ¥ delnoBedYeCcTBa; YCBOCHUE TyMaHHCTHYECKHUX,
JEMOKPATHYECKUX W TPAAUIIMOHHBIX IIEHHOCTEW MHOTOHAIIMOHATHHOTO POCCHUHCKOTO OOIINeCTBa;
BOCIIMTAaHUEC YYBCTBA OTBETCTBCHHOCTHU U J0JIra MEPEN PO)IHHOﬁ;

2) ¢dopMupoBaHHE OTBETCTBEHHOIO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIMXCcsl K CaMOPa3BHTHIO W CcaMOOOpa30BaHWIO HA OCHOBE MOTHBAIUM K OOYYCHHIO H
MO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JalbHEHIIed WHANBUAYAIbHON TpPaeKTOPUU
oOpa3oBaHHs Ha 0a3e OPUCHTHPOBKU B MHpe Tpodeccuii M MpodeCCHOHATBHBIX MPEANOYTCHHM, ¢
y4eTOM YCTOWYMBBIX IIO3HABAaTEIbHBIX HHTEPECOB, a TakKe Ha OCHOBE (HOPMUPOBAHHS
YBAXKUTCIIBHOI'O OTHOIICHHA K TPYAY, Pa3BUTHUA OIIbITA Y4aCTHA B COOUAJIBHO 3HAYMMOM TPYAC,

3) ¢opmupoBaHUE I[ETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKHU U O6I]_[eCTBeHHOI>’I MMPAaKTUKH, YUUTBIBAIOIICTO COLMMATIBHOC, KYJIBTYPHOC, SA3BIKOBOC,
JyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) ¢dopmMupoBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKETATEIHHOTO OTHOIICHHUS K
JIPYroMy YeJIOBEeKY, €ro MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpe, S3bIKY, Bepe, TPaKIaHCKOH TO3HIINH,
K HUCTOPUH, KYJIBTYpEC, PCIUTUH, TPaAULUAM, A3bIKaM, HCHHOCTAM HAapOI0B Poccun n HapoJ0B
MHUpa; TOTOBHOCTH U CHOCOOHOCTH BECTH OHANOT C JPYTHUMH JIIOJAbMH M JIOCTHTaTh B HEM
B3aMMOIIOHUMAaHUs,

5) OCBOEHHE COIMANBHBIX HOPM, MPaBHJI TOBEICHUS, poiie u (HopM CoLMaTHHOU >KU3HHU B
rpynmnax ¥ cooOIIecTBax, BKIIFOYAs B3POCIBIC M COIMAIBHBIC COOOIIECTBA; YJacTHE B IIKOJIBHOM
CaMOYIPaBIIEHUU U OOIIECTBEHHOW >KM3HM B TMpeJesaX BO3PACTHBIX KOMIIETEHIIMH C y4eTOM
PErHOHANIbHBIX, ITHOKYJIBTYPHBIX, COIIMATIbHBIX M 9KOHOMHUYECKUX 0COOCHHOCTEHH;

6) pas3BUTHE MOPATBLHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUH MOpPAIbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (GOpMUPOBAHHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
INOBCACHHNA,0CO3HAHHOI'O 1 OTBETCTBECHHOI'O OTHOIIICHHS K COOCTBEHHBIM MOCTYIIKaM;

7) dopMHupoBaHHE KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIEHWHW W COTPYAHHYECTBE CO
CBEPCTHHKAMH, JETbMH CTapiiero ¥ MIIAIIET0 BO3pacTa, B3pOCIBIMH B  TpoIlecce
00pa3oBaTeNbHOM, OOLIECTBEHHO MOJIE3HOM, y4eOHO-HCCIeI0BaTeIbCKOM, TBOPUYECKOW U JIPYTHX
BUJIOB JICATEIIHHOCTH;

8) dopMmupoBaHHE IIEHHOCTH 370pPOBOTO M 0€30MacHOro o0pasza >XKW3HHW;, YCBOCHHE IPaBUI
WHAMBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHUS B UPE3BBIUAHHBIX CHUTYaIUsX,
YIpOXaromuXx XU3HU U 30J0POBBIO J'IIO,ZIGI)i, IMpaBUJI TOBCACHUA HA TPAHCIIOPTE U HA JOpOrax;

9) ¢opmupoBaHHE OCHOB PKOJIOTHYECKON KYIbTYypPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJOTMYCCKOr0 MBIIIJICHUA, PAa3BUTHE OIIbITa 3KOJOTHMYCCKHU OpI/IeHTI/IpOBaHHOfI pe(bneKanHo-
OIICHOYHOH M MPAKTUYECKOU EATEIHHOCTH B )KU3HEHHBIX CUTYAIIUAX;



10) oco3HaHME 3HAUYEHUS CEMbU B )KM3HU YeJIOBEKA U OOIIECTBA, IPHUHATUE IIECHHOCTH CEMEHHON
KHU3HHU, YBOKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHUE XYJI0KECTBEHHOTO HACIEAMs HapOJOB
Poccun 1 Mupa, TBOpUECKOM IEATEIBHOCTH 3CTETUUYECKOI0 XapaKkTepa.

Memanpeomemnvie:

1) yMeHue caMOCTOSITENIbHO OIpEAeNsATh eI CBOEro oOydeHus, CTaBUTb U (OPMYIUPOBATH
Juis ce0st HOBbIE 3a/1a4M B yyeOe U MO3HABATEIIbHON IS TebHOCTH, pa3BUBAaTh MOTUBBI M MHTEPECHI
CBOCH ITO3HABATEIIFHOU ACITSIBHOCTH;

2) yMEHHE CaMOCTOSTEIbHO I[UIAHUPOBaTh IIyTH JOCTH)KEHUS Leled, B TOM 4YHCIIe
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HamOoisiee d(PPeKTUBHBIC CIIOCOOBI perieHUsT y4eOHBIX U
[I03HABaTEJIbHBIX 33]1a4;

3) yMeHuEe COOTHOCHUTHb CBOU [EHCTBUS C IUIAHHUPYEMBIMU pe3yJibTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOCH JEATEIBbHOCTH B MpOIECCe JOCTHKEHHS pe3ysbTaTa, OIpPENeNiTh CIOCOOBI
JIEHCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHUUW U TPeOOBaHMM, KOPPEKTHPOBATH CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYyalUEH;

4) yMeHue OIEHHMBATb MPAaBUIBHOCTb  BBIIOJIHEHUS y4eOHOM 3aJaud, COOCTBEHHbBIE
BO3MO>XHOCTH €€ PEILEHUS;

5) BiageHHe OCHOBAMHU CAaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATUS PEHICHUH M OCYIIECTBICHUS
OCO3HaHHOTO BBHIOOPA B y4eOHOI U MO3HABATEIHHOMN JEATEIIEHOCTH;

6) yMeHue OmpelenaTb MOHATHS, CO3/laBaTb OOOOIIEHMs, YCTaHABIMBATh AaHAJIOTHUH,
KJIaccU(UIMPOBAaTh, CaMOCTOSITEIBHO BHIOMPATh OCHOBAHUS W KPUTEPUHM Ui KJIACCH(HKAIINY,
YCTaHABIMBAaTh  MNPUYMHHO-CIECJCTBEHHbIE  CBSI3W, CTPOUTH  JIOTUYECKOE  paccyXIeHue,
YMO3aK/Il04eHNe (MHAYKTUBHOE, 1EAYKTUBHOE U 110 aHAJIOTHUHN) U JIENaTh BHIBOJIBI;

7) yMeHue co3iaBaTh, IPUMEHITh U IPE0OPA30BhIBATh 3HAKU U CUMBOJIbI, MOJIETH M CXEMBbI JJIsi
peleHns yueOHbIX U MO3HABATEIbHBIX 3aa4;

8) CMBICIIOBOE YTCHHUE;

9) ymeHue OpraHu3oBBIBaTh Yy4eOHOE COTPYJHMYECTBO M COBMECTHYIO JESTEIbHOCTH C
YUHUTEIEeM U CBEPCTHHKAMH; paboTaTh MHAMBHIYaIbHO W B TPYIIE; HAXOAUTH O0Ilee pelieHue u
paspemiath KOH(MIMKTHI Ha OCHOBE COIJIACOBAHMS MO3UIMHA U yueTa MHTEPECcOB; (hopMyIupoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

10) ymeHHe OCO3HAaHHO MHCIIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBMM C 3ajadei
KOMMYHHKAIIUM JJIsi BBIPAKEHUS CBOMX YYBCTB, MbICIEH M NOTpeOHOCTEW; IJIaHUPOBAHUS U
peryJsiliud CBOEU JAEATEIIBHOCTH; BIIAJICHHE YCTHOM M IHMCbMEHHOM pPEUYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM PEUblo;

11) dopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIB30BaHUA MH(POPMALMOHHO-
KOMMYHUKAITMOHHBIX TexHoyoruil (manmee - WKT kommeTeHIMM); pa3BUTHE MOTHUBAIMHM K
OBJIAJICHUIO KyJIbTYPOH aKTUBHOTO IOJIb30BaHMsI CIOBApSAMU U APYTHMHU IOMCKOBBIMU CUCTEMAaMU;

12) ¢dopmupoBaHre U pa3BUTHUE ODKOJOTUYECKOTO MBIIIJICHUS, YMEHHE IMPUMEHSITh €ro B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM, COLIMAIIbHON MPAKTUKE U MPO(ECCHOHANBHOM OpUEHTAITUH.

B cootrBerctBn ®I'OC OOO BBIACHAIOTCS TPHU TPYIIIBI YHUBEPCATbHBIX Y4EOHBIX JEHCTBUIA:
pETyJIATUBHBIE, I03HABATEIbHBIE, KOMMYHUKATUBHBIE.

Perynarusnsie YVY]|

1. YMeHue caMOCTOSTENbHO ONpEeNeNsaTh Lenu oOyueHHs, CTaBUThb M (OPMYIMPOBATH HOBBIE
3ajaud B ydeOe M TIO3HABATEIbHOW JESATeNbHOCTH, pPa3BUBAaTh MOTHBBI M MHTEPECHl CBOEH
MI03HABATEJILHOMN NeATEIbHOCTU. OOyYaroIuicss CMOXET:

aHAJIM3UPOBaTh CYILIECTBYIOIIME U IUIAHUPOBATh Oynaymiue o0pa3oBaTeNbHBIE PE3yJbTaThl;
UICHTH(PHUIMPOBATH COOCTBEHHBIE TPOOIEMBI U ONIPENENIATh TIaBHYIO IPoOIeMy;

BBIIBUTATh BEPCHUU peIIeHHUs NpoOsieMbl, (GOPMYyJIHPOBATh TUIOTE3bl, MPEABOCXUIIATH
KOHEYHBIN pe3yJIbTaT;

CTaBUTh L€Jb JIEATEJIBHOCTH Ha OCHOBE OIpeNeIeHHON NpoOJeMbl W CYHIECTBYIOLIUX
BO3MOXHOCTEH; (hopMynupoBaTh ydeOHbIe 3a/laud Kak IIard JOCTHKEHUS MOCTaBJIEHHOW IeNU
JeSITeIbHOCTH; OOOCHOBBIBATh LIEJIEBBIC OpPUEHTHPBI u MPUOPUTETHI CCHIIIKAMU

Ha LIEHHOCTH,  YKa3bIBasl U OOOCHOBBIBas  JIOTHYECKYIO
MOCIIE0BATEIHHOCTD II1aroB.

2. YMeHHe CcaMOCTOSITENIbHO IIJJaHUpPOBaThb IyTH JOCTM)KEHHs ILieJiel, B TOM  4YHCIE
aJbTEpPHATHBHBIC, OCO3HAHHO BBIOMpaTh HamOoisiee d(PPeKTUBHBIC CMOCOOBI perieHus y4eOHBIX U
MO3HABATEJBHBIX 33/1a4. O0yJaromuiics CMOXKET:




OTIpEIEeTISATh HEOOXOAUMEBIE IEHCTBUE(S]) B COOTBETCTBHH C Y4eOHOU M TO3HABATEILHOU 3a/1adeit
Y COCTABJISITh AJITOPUTM MX BBIITOJIHEHHUS;

00OCHOBBIBATh M OCYIIECTBIATH BBIOOp Hanbosee 3(pPeKTUBHBIX cIOCOOOB pelIeHUs] YUeOHbIX U
MTO3HABATEJIbHBIX 337a4;

OTIpEIETSATh/HAXOAUTh, B TOM YHCJIE U3 MPEJIOKCHHBIX BapUAHTOB, YCIOBUS IS BBIIOJHEHUS
y4eOHOM W TTO3HABATEIILHON 3a1a4H;

BBICTpAUBAaTh KU3HEHHBIC TUIAHBI HA KPATKOCPOUYHOE OyayIiee (3asiBISITh IIeJIEBbIE OPUEHTHPHI,
CTaBUTh aJIeKBAaTHbIE UM 3aJaud M IpeiaraTh NEHCTBHS, yKa3biBas U OOOCHOBBIBAs JIOTMUYECKYIO
MOCJIE/I0BATEIBHOCTD 111ar0B);

BbIOMpaTh U3 MPEAJIOKEHHBIX BAapHAHTOB U CaMOCTOSITENIBHO HCKaTh CPEACTBA/PECYpChl IS
peIIeHUs 3aa91/ TOCTIKEHUS 1EIIH;

COCTaBJIATh IUIaH pPELIeHUs MpoOieMbl (BBIMOJHEHHUS] MPOEKTa, MPOBEIEHUS HCCIEI0BaHUA);
OTIPE/ICTIATh MOTCHIIMATbHBIC 3aTPyIHEHUS MPHU PEHICHUH y4eOHOW W MO3HABATEIBHON 3a1aud |
HaxXOJIUTh CPEACTBA JJII UX YCTPAHECHMS;

OIMUCHIBAaTh CBOM OMBIT, 0GOPMJIISIS €ro Juisi Tepefadd IPYTHM JIIOASM B BUIEC TEXHOJOTHUH
pELICHUs TPAKTUYECKUX 3a]1a4 ONPEEIIEHHOIO KJ1acca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO.

3. YMeHHE COOTHOCUTh CBOM JE€WUCTBHS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYILIECTBISAThH
KOHTPOJIb CBOEH JESITeTbHOCTH B TMPOIECCe MOCTIDKEHHUS pe3ylbTaTa, OMPENeNATh CIOCOOBI
JNEWCTBUI B paMKaxX NPEIJIOKCHHBIX YCIOBUU M TpeOOBaHMM, KOPPEKTHPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUEeH.

OOyuaromuiicst CMOXKET:

OMpeaensTh COBMECTHO C IMEJAaroroM M CBEPCTHUKAMHU KPUTEPHUU TUIAHUPYEMBIX PE3yJIbTaTOB U
KPUTEPHUH OIICHKH CBOEH y4eOHOM ACSITEIIbHOCTH;

CUCTeMAaTHU3UpOBaTh (B TOM UHCJIE€ BHIOMpaTh MPUOPUTETHBIC) KPUTCPUU TUIAHUPYEMBIX
pPE3yIbTATOB M OLIEHKH CBOEH JIESTEIbHOCTH;

OTOMpAaTh WHCTPYMEHTHI JJIsi OLIGHUBAHUS CBOCH NEATEIBHOCTH, OCYIIECTBIATH CAMOKOHTPOIH
CBOEH JEATENHHOCTH B paMKaX MPEIOKEHHBIX YCIOBUH U TpeOOBaHUM;

OLICHMBATh CBOIO JESATEIBHOCTb, APTYMEHTUPYS NPUUYMHBI JOCTUXKEHUS WM OTCYTCTBUS
IJIAaHUPYEMOTI'O pe3yibTaTa;

HAXOJWTh JIOCTATOYHBIC CPEACTBA [UIsl BBIMIOJHEHUS Y4YEOHBIX NEHCTBUI B H3MEHSIOMIEHCS
CUTYallMU W/WIN MIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yibTara;

paboTas 1Mo cBoeMy IUTaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JAESITEILHOCTh HA OCHOBE aHAIN3a
W3MEHEHUN CHUTyalluM Ui TOJy4YeHUs 3aIIaHMPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ynbTara;
YCTaHABJIUBATh CBSA3b MEXKIY MOJYYEHHBIMU XapaKTEPUCTUKAMH MPOJIYKTAa U XapaKTEPUCTUKAMHU
mpolecca  JEeATeIbHOCTM W 1O 3aBEPIICHUM  JACATENIBHOCTH  IpeajiaraTb  M3MEHEHHUE
XapaKTEPUCTHK Ipoliecca AJis MOIYYEHHS YIIYUIIEHHbIX XapaKTePUCTUK MPOIYKTa;

CBEPSITh CBOU JCHCTBUSI C LIETBIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH OMHUOKH CaMOCTOSITENILHO.
4.YMeHHe OICHMBATh MPABUIBLHOCTH BBIMIOJHEHUS Y4eOHOW 3aJayd, COOCTBEHHBIE BO3MOKHOCTH
€€ PEeILCHHUS.

OOy4Jarommiicss CMOXeET:

OTpeAeNATh KpUTEPUHU MPABIILHOCTU (KOPPEKTHOCTH) BHIMOJIHEHHS Y4eOHOM 3a/1a4H;

aHAIM3UPOBaTh M OOOCHOBBIBATH NPHUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTApUs st
BBITIOJTHEHUSI y4eOHOM 3a/1a4H;

CBOOO/IHO TOJIB30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMU OIEHKH M CAMOOIEHKH, HCXO/IS U3 LU
U UMEIOIIMXCS CPEJICTB, pa3finyas pe3ysbTaT U criocoObl IeHCTBUI;

OILICHMBATh MPOAYKT CBOCH NEATEILHOCTH IO 3aIaHHBIM W/WUJIM CAMOCTOSITEIBHO OIpPEIeTICHHBIM
KPUTEPHUSM B COOTBETCTBUU C LENBIO NEATEIBHOCTH;

00OCHOBBIBaTh JOCTH)KMMOCTH I BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIEHKH CBOUX
BHYTPEHHHUX PECYpPCOB U JOCTYITHBIX BHEIITHUX PECYPCOB;

(UKCHPOBATh U AaHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

5.BnaneHne OCHOBaMM CaMOKOHTPOJIS, CAMOOLEHKH, NPHUHATHS PEIIEHUNA M OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOH U Mo3HaBaTeIbHOU. OOYyJaromMiics CMOXKET:

HAOMOIaTh M aHAJIM3UPOBAaTh COOCTBEHHYIO Y4YeOHYI0 M T03HAaBaTEIbHYIO NESATENbHOCTh H
JESITENIbHOCTh IPYTUX 00YYArOIIUXCS B TIPOIIECCE B3aUMOIIPOBEPKH;

COOTHOCUTh pealibHble M IUIAHUPYEMble pe3yJbTaThl HMHIUBUAYaIbHOW 00pa3oBaTelbHON
JIEATEIbHOCTH U JIeTIaTh BBIBOJbL;



NPUHUMATD PelIeHre B y4eOHON CUTYyalluy U HECTH 32 HEr0 OTBETCTBEHHOCTH;

CaMOCTOSITETTLHO OIPEENATh TMPUYMHBI CBOETO YCIeXa WM HEeyclieXa M HaXOAWUTh CIIOCOOBI
BBIXOJIa U3 CUTYAIlH HEYCIIeXa;

PETPOCHEKTHUBHO OMPEACIATh, KaKhe JACUCTBHS MO PEIICHHIO yU4eOHOW 3aJayil WM MapaMeTphl
ATUX JEHCTBUI NPUBEIH K MOTYUYCHHUIO UMEIOIIErOCs MPOIyKTa yueOHOM e TeTbHOCTH;

JEMOHCTPUPOBATh MPUEMBI PETYJBIIHUN TICUXO()U3UOIOTHIECKAX/ SMOIMOHAIBHBIX COCTOSTHUH
I TOCTHOKEeHUs ¢ ¢eKTa ycrnokoeHus (YCTpaHEeHHs SMOIMOHAIBHONW HANPSHKEHHOCTH), dpdeKTa
BOCCTAHOBJICHHUS (OCiaOJIeHusl TMPOSBICHUN yTOMJeHUs), 3(dekra akTUBU3ANMUKM (ITOBBIIICHUS
NCUXO0(HU3HOIOTUIECKON PEaKTUBHOCTH).

[o3naBarenbHbie Y VY]]

1. YMeHnue ompenenirtb TIOHATUS, CO3/laBaTh OOOOIIEHHUS, YyCTaHABIMBATh AaHAJOTHH,
KJIacCU(UIMPOBATh, CAMOCTOSITEJIPHO BBHIOMPATh OCHOBAHWS M KPHUTEPUU UL KiacCU(UKAIUH,
yCTAQHABJIMBAaTh  NPUYMHHO-CJIEJICTBEHHBIE  CBSI3H,  CTPOUTH  JIOTHYECKOE  pPacCyXkJIeHHe,
YMO3aKIIl0YeHUe (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTHU) U JIeJIaTh BHIBOIBL.

OOy4Jarommiicss CMOXET:

noa0UpaTh CJIOBAa, COMOJYMHEHHBIC KIIFOYEBOMY CIIOBY, ONPEACISIONIME €ro MPH3HAKH W
CBOWCTBA; BBICTPaMBaTh JIOTMYECKYIO IIEMOYKY, COCTOSIIYI0 U3 KIIOYEBOIO CJIOBAa U
COITOTYMHEHHBIX €My CJIOB; BBLICIATH OOIIMH MPH3HAK JIBYX WM HECKOJBKUX TPEJAMETOB WIIA
SBJICHUN U OOBSACHSTH UX CXOACTBO; OOBEANHATH IPEIMETHI u

SBIICHUS B TPYIIBl IO ONPEACICHHBIM MpHU3HAKaM,
CpaBHHBATh, KJIAacCH(PUIUPOBATH U 0000IIaTh (aKTHI U SIBICHHUS;

BBIJICJIATH SIBJICHUE W3 OOIIETo psijia APYTUX SBICHUH;

OIPENENIATh OOCTOSITENbCTBA, KOTOpBIE MPEALIECTBOBAIM BO3HUKHOBEHHMIO CBSI3U MEXKIY
SIBIICHUSMH, W3 OTHX OOCTOSTEIBCTB BBIACIATH OMPEICISIONINE, CHOCOOHBIE OBITh MPUYNHOU
JAHHOTO SIBIICHUS, BBISIBIIATH IPUYUHBI U CIICJICTBUS SBICHHUIA;

CTPOUTH pacCyXICHHE OT OOIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSIM W OT YacTHBIX
SBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH pPacCyXJCHHE Ha OCHOBE CPAaBHEHHS NPEAMETOB U SBJICHHIA, BBIACISS MIPH 3TOM OOIIHe
MIPU3HAKHY;

u3Jarath IMOJYYEHHYI0 HWH(OPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMOi 3aadu;
CaMOCTOSITENIFHO yKa3blBaTh Ha HMH(OpMAIMIO, HYXKAAOUIYIOCS B TPOBEPKE, Mpeiarath H
MPUMEHSTH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MHGOPMAIIHH;

BepOaIn30BaTh SMOLIMOHATIBHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOUHUKOM;

OOBSICHATH SIBIICHUSI, TIPOIIECCHI, CBSI3M W OTHOIIEHHS, BBIABISIEMBIE B XOJ€ IMO3HABATEIHHON U
UCCIIEIOBATEIILCKOW  JESITENbHOCTH  (IPUBOAUTH  OOBSICHEHHE C  U3MEHeHHeM  (OpMbI
MIPEICTABJICHHS; OOBACHSTH, IETATU3UPYS WM 0000111as1; 0OBSICHATH C 3aJaHHON TOUKH 3PCHHUS);

BBISIBIISAITh M HAa3bIBaTh NPHYMHBI COOBITHS, SIBICHHS, B TOM YHCIIE BO3MOXHbIE / Hamboiee
BEPOSITHBIC ~MPUYUHBI, BO3MOMKHBIC TIIOCIEACTBUS  3aJaHHOW TPUYMHBI, CAMOCTOSTEIHHO
OCYILECTBIISISI MPUYMHHO- CIICJCTBEHHBIN aHAJIN3;

JIeNIaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHs, MMOATBEPIKAATh BBIBO
COOCTBEHHOM apryMeHTalnei Wil CaMOCTOSITEIbHO MOTyYeHHBIMU TaHHBIMH.

2. YMeHue co31aBaTh, NPUMEHITh M TPEoOpa3OBBIBATH 3HAKH M CHMBOJIBI, MOJACTH U
CXCMbl OJIA pCHICHUA ylle6HBIX U ITO3HaBaTCJIbHBIX 3a4a4. O6yqa}01u1/1171c;[ CMOXKCET:

0003HaYaTh CHMBOJIOM W 3HAKOM MPEIMET W/WITU SIBJICHUE,

OIIPENEINIATh JIOTUYECKUE CBSI3U MEXIY NpeAMETaMH W/WIM SBICHUAMH, 00O3HA4YaTh IaHHBIC
JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

co3JaBaTh aOCTPAKTHBIN MM pealbHbI 00pa3 MpeaMeTa W/Win SBJICHUS; CTPOUTH MOJEIB/CXeMY
Ha OCHOBE YCJIOBUH 3aJIaul W/WJIM CTIoco0a ee pelieHus;

co3maBaTh BepOalbHbIe, BEIIECTBEHHbIE W HMH(OPMAIMOHHBIE MOJAETH C BBIJCICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa [UIS ONpeAeieHus cmocoba pelieHus 3ajadud B
COOTBETCTBHUH C CUTYyaluei; IpeoOpa30BhIBATH MOJIEINH C LIENbIO BHISBICHUS

OOMIMX 3aKOHOB, OTIPEACISIOIINX JAHHYIO MPEIMETHYIO 00JIacTh;

NEPEeBOIUTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYIO) MH(OpMAIMio M3 TpagHuuecKoro Wiu
(dhopMaIM30BaHHOTO (CHMBOJIBHOTO) MPECTaBICHUS B TEKCTOBOE, U HA000POT;

CTPOUTh CXEMy, aJrOPUTM JCWUCTBUS, WCIPABIATh MIM BOCCTAHABIMBATH HEM3BECTHBIN
paHee allTOPUTM Ha OCHOBE MMEIONIETOCS 3HAHHSI 00 00BEKTE, K KOTOPOMY PUMEHSIETCS] allTOPHUTM;

CTPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;




aHAJTM3UPOBATh/PeIIEKCUPOBATh ONBIT pPa3pabOTKM M peanu3alu y4eOHOro MpPOEKTa,
HCCJIEOBaHMUS (TEOPETUYECKOTO, JMIIUPHUYECKOT0) Ha OCHOBE TNPEIJIOKEHHOW MPOOIEeMHOM
CUTYyAaIlUH, TTOCTABJICHHOH 1IeTN W/WIIN 33aJJaHHBIX KPUTEPUEB OLIEHKU MPOAYKTa/pe3yibTara.

3. CwmbicnoBoe ureHne. O0ydJaromuics CMOXKET:

HaXOJUTh B TEKCTE Tpebyemyto HH(OpMAIHIO (B COOTBETCTBHH C IIENSIMHU CBOEH JESITEIHHOCTH);
OPHUEHTHPOBATHCA B COJAEPKAHUM TEKCTA, IOHMMAaTh LEJOCTHBIA CMBICI TEKCTa, CTPYKTYpHUPOBATh
TEKCT;

YCTaHABIMBAaTh B3aUMOCBSI3b ONHCAHHBIX B TEKCTE COOBITHIA, SIBICHUN, MPOLECCOB;
PE3IOMHUPOBATH INIABHYIO UJIEI0 TEKCTA;

peoOpa3oBbIBaTh TEKCT, IEPEBOIS» €ro B JAPYTyI0 MOJAIbHOCTh, MHTEPIPETHPOBATH TEKCT
(XyZ0KECTBEHHBI M HEXY/JI0KECTBEHHbI — y4eOHbIH, HayYHO-TIOMYJISIPHBINA, WH(POPMALMOHHBIMH,
TekcT non-fiction);

KPUTUYECKH OLICHUBATh COJIEpKaHKe U (opMy TEKCTa.

4. ®opMUPOBAHME M PA3BUTHUE SKOJOTMYECKOIO MBINUICHHS, YMEHHE NPHUMEHITh €ro B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM, COLIMAIIbHON MPAKTUKE U MPO(ECCHOHANBHOM OpUEHTAITUH.

OO0yuaromuiicst CMOXKET:

OIIPENEIATh CBOE OTHOLIEHHUE K IPUPOAHOM CPELE;

aHAJIM3UPOBATh BJIMSHHE SKOJOTHYECKHX (PaKTOPOB Ha cpeny OOWUTaHHS KUBBIX OPraHU3MOB,;
MIPOBOAUTH MPUYMHHBIA U BEPOATHOCTHBIN aHAIN3 SKOJIOTHYECKUX CUTYAIUH;

MIPOTHO3UPOBATh M3MEHEHMsI CUTyallid NpU CMEHE NEHCTBUS OJHOTo (akTropa Ha JeHCTBUE
apyroro akropa;

pacIpoCTpaHATh 3KOJIOTMYECKHE 3HAHMS M Y4YacTBOBAaTh B IPAKTUYECKHUX J€JaxX MO 3alluTe
OKpYKaroIle Cpeabl;

BBIPAXXATh CBOE€ OTHOLIEHWE K NPHUPOAE 4Yepe3 PHUCYHKH, COUYMHEHHs, MOJEIH, IPOEKTHbIE
pabothl. 5.Pa3BuTHE MOTHMBALMU K OBJAJCHUIO KYJIbTYPOHl aKTUBHOT'O MCIIOJIB30BaHMS CIIOBapeil
U JIPYTUX NOUCKOBBIX CHCTEM.

OOy4Jarommiicss CMOXET:

OTpeeNaTh He0OX0JUMbIE KITIOUEBbIE MOMCKOBBIE CIIOBA U 3aIIPOCHI;

OCYIIECTBIATh B3aUMOACHCTBHE C DJJIEKTPOHHBIMU IIOMCKOBBIMH CHCTEMAaMH, CIIOBapsIMH;
dbopMupoBath MHOKECTBEHHYIO BBIOOPKY M3 TMOHMCKOBBIX MCTOUYHUKOB JUIS

00BEKTUBU3AIMH PE3YIIHTATOB IOMCKA;

COOTHOCHUTH NIOJIyYEHHBIE PE3YJIBTATHI IOMCKA CO CBOEH IESATEIBHOCTHIO.

KommynukatusHbie YV ]I

1. YMeHue oOpraHu3oBBIBaTH Y4eOHOE COTPYJAHUYECTBO M COBMECTHYIO JEATEIbHOCTh C
yUUTENEeM U CBEPCTHHKAMM; paboTaTh MHAMBHUIYaTbHO M B TPYIINE: HAXOAUTH OOIIee pelieHne H
pa3pemiaTh KOH(JIUKTHI Ha OCHOBE COTJIACOBAHMS MO3MIMKM M ydeTa MHTEpPEcOoB; (pOpMyIHpOBaTh,
apryMeHTHPOBaTh U OTCTauBaTh CBOE MHEHHUE.

OOyuaromuiicst CMOXKET:

OIPEAEIATh BO3MOKHBIE POJM B COBMECTHOM JESATENIBHOCTH; WUIPATh ONPEACIEHHYIO pOJIb B
COBMECTHOH IeATEIBHOCTH;

NPUHUMATD MO3UIHI0 COOECeHNKA, TOHUMAs! TIO3UIUIO APYTOro, Pa3iIudaTh B €r0 peyn: MHEHHE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (ApTryMeHTHI), (haKThl; TUTIOTE3bI, AKCHOMBI, TCOPHH,

ONpENeNIATh CBOM JEHCTBHA M JCUCTBUS TapTHEpa, KOTOpPhIe CIIOCOOCTBOBANM WU
MIPENSATCTBOBAIN NPOIYKTUBHON KOMMYHHKAIUU;

CTPOUTH MO3UTHBHBIE OTHOIICHUS B MPOLIECCEe YUeOHOM U MO3HABATEILHON JIeSITEbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTauBaTh CBOK TOYKY 3pEHUS, B JUCKYCCUU YMETh
BBIIBUTaTh  KOHTPAPTYMEHTHI, Tepedpa3upoBaTh CBOIO MBICAb (BIaJEHHE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH); KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
NPU3HABATh OMIMOOYHOCTH CBOETO MHEHHMS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

npeiaraTh albTePHATUBHOE pelIeHHE B KOHQIMKTHOW CUTYallMd; BBLACIATH OOUIYI0 TOUYKY
3peHus B AUCKYCCUU;

JIOTOBApUBAThCA O MpaBWJIaX M BOMpocax JIsi OOCYKJIEHHS B COOTBETCTBUHU C IOCTABIIEHHOMU
nepes rpynion 3aiaden;

OpraHU30BbIBATh Y4eOHOE B3aUMOJIEHCTBUE B Ipymie (ONMpenessTh oOIIue LEeNH, paclpeaesiTh
pOJIU, TOroBapuBaThcs IPYr C APYIOM U T. 1.);

YCTPaHATh B paMKax Juanora Ppa3pbIBbI B KOMMYHHUKaIUH,

00yCIOBJIEHHBIC HETIOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI COOECETHUKA 3aIauH,




(bOpMBI MU COEpKAHUSI TUAJIOTA.

2. YMeHHe OCO3HaHHO MHCIIOJIb30BAaTh pEuUeBbIe CpeICTBa B COOTBETCTBUU C 3ajadyei
KOMMYHHKAIIMH JJIs BRIPAKEHUS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH IS IIIAaHUPOBAHUS U
PEryJISIIUKM CBOEH NESITENBHOCTH; BJIAJEHHWE YCTHOM W MUCBMEHHON pPEYbl0, MOHOJOTHYECKOM
KOHTEKCTHOW PEUbIO.

OOyuaromuiicst CMOXKET:

OTIPEIETIATh 3a7]a9y KOMMYHHUKAIIUU U B COOTBETCTBHH C HEl OTOMpPATh peueBhIE CPEICTBA;

OoTOMpAaTh U MCHOJB30BaTh PEUEBbIE CPEICTBA B MPOIECCe KOMMYHUKAIUU C APYTUMHU JIIOJIbMU
(Zmanor B mape, B MaJIOW rpynne u T. 1.);

MPEACTABISITh B YCTHOM WM THCBbMEHHOW (opMe pa3BEepHYTHI IUIAaH COOCTBEHHOM
JESTeNIbHOCTH, COOMI0aTh HOPMBI MyOMWYHON pedM, periiaMeHT B MOHOJIOTe U JIUCKYCCHHU B
COOTBETCTBUM C KOMMYHUKATHUBHOM 3a7a4eii;

BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY)KIICHUE) U 3alpalliBaTh MHEHHE MApTHEPa B PaMKax
JTIaJiora;

MPUHUMATH PEIICHUE B XOJI€ TUAJIOTA U COTJIACOBBIBATH €T0 ¢ COOECETHUKOM;

CO3/1aBaTh  IMHUCHbMEHHbIE «KIUIIMPOBAHHBIE» M OPUTHHAJIBHBIE TEKCTHI C

HCIOJIb30BaHNEM HEOOXOIMMBIX PEUYEBBIX CPEICTB;

WCIIOJIB30BaTh BepOaJIbHBIC CpelncTBa (CpeacTBa JIOTMUECKOW CBSI3WM) IS BBIACIICHUS
CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

HCIIOJIb30BATh HeBepOaIbHbIE CpeacTBa WK HaTrJIsAHbIE MaTepuabl,
MOITOTOBJICHHBIE/0TOOpaHHbBIE TIOT PYKOBOJACTBOM yUUTEIIS;

JienaTh OLEHOYHBIH BBIBOA O JIOCTHXKEHUHM UENH KOMMYHHUKAIMM HEMOCPEACTBEHHO IOCIe
3aBepIICHIS] KOMMYHUKATHBHOTO KOHTaKTa 1 0OOCHOBBIBATH €TO.

3. @opMHUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B OOJIACTH HCMONB30BaHUS MH(DOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonoruii (nanee — UKT). Obygarommiics CMOXKeT:

L[EJICHAIIPaBJICHHO MCKaThb U MCMOJb30BaTh HMH(DOpPMAIMOHHBIE PECYypChl, HEOOXOIUMBIE IS
pelieHus: y4eOHbBIX U MPAKTUYECKHX 3aa4 ¢ momotibio cpeacts UKT;

BbIOMpaTh, CTPOUTH M HCIIOJIB30BAaTh aJ€KBAaTHYI0 HH(POPMAIMOHHYIO MOJENb JUIsl Mepenayu
CBOMX MBICIICH CPEJCTBAMH €CTECTBEHHBIX M (hOPMaJbHBIX S3BIKOB B COOTBETCTBHH C YCIOBUSMU
KOMMYHHUKAIIUH;

BBIICTISITh MH(MOPMAIIMOHHBIN aCHeKT 3aJladyd, ONEPUPOBATHh JAHHBIMH, HCIIOJNB30BATh MOEIH
pelleHus 3a1auu;

UCTIONB30BAaTh  KOMITBIOTEPHBIE  TEXHOJIOTWM  (BKJIIOYash BBHIOOpP  aJCKBAaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX  IPOrpaMMHO-ANMapaTHbIX  CPEICTB M CEPBUCOB)  JUIsl  pEIICHUs
WH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX YYeOHBIX 3a/1a4, B TOM YKCJIE: BHIYHUCIICHHE, HATICAHNE
MUCEeM, COUMHEHUH, T0KIIa/10B, pepepaToB, co3qaHue MPe3eHTAMH U Jp.;

UCTIONTE30BaTh MHPOPMAITUIO C YUYETOM ITHUECKUX M MPABOBBIX HOPM;

cO3/1aBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOTO TUMNA W JUIS pPa3HBIX ayAUTOPUN, COOIIOIATh
MH(POPMALMOHHYIO TUTUEHY U MpaBuiia HHPOPMAIIMOHHON OE€30MTaCHOCTH.

IlnanupyemMble mpeIMeTHbIE pe3y/bTaThl H3y4YeHHUs Kypca «MaTeMaTHKa» :

1) ¢opmupoBanue npeacTaBIeHU O MaTeMaTHKe KaK O METO/E MO3HAHUS JAEUCTBUTEIHHOCTH,
MO3BOJIAIOIIEM OMMCHIBATh M U3y4YaTh peaibHbIE MPOLECCHl U SIBICHUS:

OCO3HAHUE POJIM MaTeMaTUKH B pa3BUTHU Poccuu u Mupa;

BO3MOXXHOCTb MPHUBECTH MPUMEPHI U3 OTEUECTBEHHOW M BCEMHUPHON MCTOPUU MAaTEMaTHYECKHX
OTKPBITUH U UX aBTOPOB;

2) pa3BUTHE YMEHHMH paboTaTh ¢ Yy4YeOHBIM MaTEMaTHYECKHMM TEKCTOM (aHAJIM3HPOBAThH,
U3BJEKaTh HEOOXOIUMYI0 HH(OpMAIMIi0), TOYHO U TPAMOTHO BBIpaXKaTb CBOU MBICIH C
IIPUMEHEHUEM MaTeMaTHYeCKOM TEPMUHOJIIOTUM W CUMBOJIMKH, MPOBOIUTH KiIacCU(UKAIINH,
JorHYecKkrue 000CHOBaHMS, JOKA3aTEIbCTBA MATEMAaTUYECKUX yYTBEPIKICHUM:

ONEpUPOBAHUE  TMOHATHSIMH:  MHOXECTBO,  OJJEMEHT  MHOXECTBa,  IOJAMHOXECTBO,
NPUHAAICKHOCTh, HAXOXACHUE TepeceueHHs, OOBEAWHEHHsS TIOJMHOXKECTBA B TMPOCTEHIINX
CUTYalUsX;

peleHne CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE IEHCTBUS;

MPUMEHEHHE crIoco0a MoMcKa petieH sl 3a1a4, B KOTOPOM PacCyKIeHHUE CTPOUTCS OT YCJIOBHUS K
TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHIO;



COCTaBJICHHME IUIAHA PELICHMs 3a/ladyd, BBIJEICHHE JTAllOB €€ PEIIEHUs, HHTEpIpeTaus
BBIYMCIIUTEIBHBIX PE3YyJIbTAaTOB B 33/1a4e, MCCIIEIOBAHNE MTOTYYEHHOTO PEIICHHUS 3aa4H;

HaxX0XJIE€HUE NPOLEHTa OT 4YHCia, YUCJIAa MO MPOLEHTY OT HEro, HAXOXKIEHUS IPOLEHTHOIO
OTHOILLIEHUE [BYX YHCEJ, HAXOXKICHUS IMPOLICHTHOTO CHW)XEHHUS WM HPOLEHTHOTO IOBBIIICHUS
BEJIMYMHBI; pELIEHUE JOTUUYECKUX 3a/]a4;

3) pasBUTHE TPEICTABICHUNH O YHCIE U YHUCIOBBIX CHUCTEMaX OT HATypalbHBIX 10
JEHCTBUTENBHBIX UHWCEN; OBJIAJICHUE HaBbIKAMHM YCTHBIX, NHCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIUMCJICHUI: ONEpUPOBAHME TOHATUSMU: HATYpaJbHOE YMCIIO, IIeJIoe YHCI0, OOBIKHOBEHHAs
IpoOb, necsaTHYHast [poOb, CMEIIAHHOE YUCIIO, PALIMOHATIBHOE YUCIIO, UPPALIMOHATILHOE YHCIIO;

UCIIOJIb30BAaHUE CBOMCTBA YHCEJ] U 3aKOHOB apu(METHYEeCKHX OIepaluii ¢ YuciaMu Mpu
BBITIOJTHEHUH BBIYHMCIICHU;

WCIOJB30BAaHUE MPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUNA H
pEILIEeHUY 3aay;

BBIITOJIHEHUE OKPYIJIEHHS YMCETI B COOTBETCTBUM C MPABWIIAMH; CPABHEHUE YHCEIT;

OLIEHNMBaHUE 3HAYEHMsI KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO 1IEJIOT0 YNCIa;

4) oBnajeHHE CHMBOJBHBIM SI3BIKOM aireOpbl, NpPUEMaMH BBIMOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHUil BBIpAKEHUH, PELICHUs YpPaBHEHUH, CHCTEM YpaBHEHHH, HEPaBEHCTB M CHCTEM
HEPAaBEHCTB; YMEHHS MOJEIHUPOBATh pealbHbIE CUTyalluUd Ha S3bIKE airedpbl, HCCIeIoBaTh
MOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAaHHEM armnapaTa ajareOpbl, MHTEPIPETHPOBATH MOITYUYESHHBIN
pe3ynbTar:

BBITOJIHEHHE HECJIOXKHBIX MpeoOpa3oBaHUil A BHIYMCICHUS 3HAYCHUN YHMCIIOBBIX BBIPAXKEHUH,
COEpXaIIMX CTENEHW C HAaTypaJbHBIM IIOKAa3aTejleM, CTENEHU C UENbIM OTPULATEIbHBIM
IIOKa3aTeNEM;

BBITIOJTHEHUE HECJIOKHBIX MPeo0pa3oBaHUN WENbIX, APOOHO palMOHANBHBIX BBIPAKEHUN WU
BBIPQ)KEHUI C KBaJpaTHBIMU KOPHSIMM; PAaCKpbIBaTh CKOOKH, NMPUBOJUTH MOJOOHBIE CllaraeMsble,
UCIIOJIB30BaTh (hOPMYJIBI COKPAILIEHHOTO YMHOXKEHHS,;

pellleHne JMHEMHBIX M KBaJpaTHBIX YpPAaBHEHUI W HEPABEHCTB, YPaBHEHUIl U HEPaBEHCTB
CBOJSIIUXCS K JMHEWHBIM WJIH KBaJpaTHbIM, CHUCTEM YpaBHEHHH M HEPaBEHCTB, M300pakeHue
pELIECHUI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSAMON;

5) oBnaseHue cucrteMoil (GYHKIMOHAIBHBIX MOHATUN, pa3BUTUE YMEHHS HCIOJIb30BaTh
(byHKUIMOHATBHO-TpaUUecKre MPEeACTABICHUS Ul PEIICHUs] Pa3IMYHbIX MaTeMaTHYeCKHX 3a/ad,
JUIs1 OTIMCAHMSI M AHAJIW3a PEATIbHBIX 3aBUCHUMOCTEN:

OIIpE/IETICHUE MOJIOKEHUSI TOUKH 10 €€ KOOPAWHATaM, KOOPJAUHATHI TOUKH 110 €€ MOJIOKEHUIO Ha
IJIOCKOCTH;

HaXOXXJeHHWe No rpaduKy 3HaueHHH (QyHKIMH, 007aCTH OIpeaesieHHs, MHOXKECTBA 3HAYCHUH,
HyJlell (YyHKIUU, TPOMEXYTKOB 3HAKOIOCTOSHCTBA, IMPOMEXKYTKOB BO3pacTaHUs U yObIBaHMUS,
HanOOJIBIIIEr0 ¥ HAMMEHBIIETO 3HAYCHUS (DYHKIIUU;

MmocTpoeHne rpaduka JIMHEHHON M KBaJIpaTHYHON (YHKIIHIA, OeprupoBaHue Ha 0a30BOM ypOBHE
MOHATHAMMU: MTOCIIEI0BATEIbHOCTD, apu(hMETHUECKAs POTPECCHsI, FTEOMETPHUUECKast IPOTPeCCus;

WCIIOJIb30BAaHNE CBOWCTB JIMHEHWHOW M KBaJpaTUYHOW (PYHKIMH M WX TpaUKOB MPHU PEIICHUU
3aJa4 U3 APYrUX y4eOHBIX MPEIMETOB;

6) OBIaJeHHE T€OMETPUYECKUM SI3BIKOM; PAa3BUTHE YMEHHS HCIOIb30BaTh €0 ISl OMUCAHUS
IPEMETOB OKPY’KAIOLIET0 MHUpa; Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN, N300pa3UTEIbHBIX
YMEHHH, HABBIKOB TEOMETPUUYECKUX TTOCTPOCHMIA:

ONEpUpOBaHUE TMOHATUSAMH: (QUrypa, TOYKa, OTPE30K, TMpsMas, Jyd, JIOMaHas, YroJ,
MHOTOYTOJIbHUK, TPEYTOJbHHUK WU YETBIPEXYTOJbHUK, MPSIMOYTOJBHUK M KBAaApaT, OKPYKHOCTh U
KpYT, MPsIMOYTOJIBHBIIN Mapajuienenumnen, Ky0, map; n3o0pakeHne U3y4aeMbIX QUTyp OT PyKH H C
MTOMOILBIO JINHEWKHU U LUPKYJIS;

BBINIOJTHEHUE W3MEPEHUs JUIMH, PACCTOSHUM, BEJIMYUH YIJOB C IMOMOIIBIO MHCTPYMEHTOB JUIS
WU3MEPEHUM JIJIUH U YTJIOB;

7) ¢dopMupoBaHHE CHCTEMAaTHYECKUX 3HAaHMM O IUJIOCKUX (UTypax M HMX CBOICTBax,
MIPEACTABICHUN O MPOCTEHUIINX NPOCTPAHCTBEHHBIX TEIaX; Pa3BUTUE YMEHHUI MOJEIUPOBAHUS
pEAJIbHBIX CUTYyallUil Ha S3bIKE TEOMETPUH, UCCIIEJOBAHNS IIOCTPOECHHON MOJIEH C UCIIOJIb30BaHUEM
FeOMETPUYECKUX TOHATUH M TeopeM, ammapara anreOpbl, pEleHUs TeOMETPHYECKHX U
NPaKTUYECKUX 3a/a4: ONEpUpOBaHHE Ha O0a30BOM YpOBHE TMOHATUSAMHU: PaBEHCTBO (QUIYP,
MapaJyIeIbHOCTh M MEPHEHIUKYJISAPHOCTh MNPSAMBIX, YIVIBI MEXAY HPSAMBIMH, MEpPIECHIUKYIAD,
HAKJIOHHAs1, IPOEKLHUs; IPOBEICHUE 10KA3aTEIbCTB B TEOMETPUH;



OlepupoBaHUE Ha 0a30BOM YPOBHE TOHSATHUSMHU: BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPA Ha YHMCII0, KOOPJMHATHI Ha MJIOCKOCTH;

pelieHre 3a/ad Ha HaXOXKICHHE T€OMETPUUYECKUX BEIHYWH (IUIMHA U PACCTOSIHHUE, BEIMYMHA
yrJia, TIoMAIk) TI0 00pa3IaM Wik allfOpUTMaM;

8) oBIameHue MPOCTEHIIMMU CIIOCOOAMU TPECTABICHUS M aHAU3a CTATUCTHYECKUX JTaHHBIX;
dbopMUpOBaHUE MPEJICTaBICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pealbHOM MHpPE U O
pa3IMUHBIX CHIOc00ax WX HM3YYECHHs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEISAX; Pa3BUTHE YMEHUU
U3BJIeKaTh MH(OpPMaLIMIO, IPEJICTABICHHYIO B TabMuIaxX, Ha JAUarpaMmMmax, rpadukax, onuceiBaTh U
AHAIM3MPOBATh MACCHUBBI YHCIOBBIX JAHHBIX C TIOMOIIBIO MOAXOJSIINX CTaTUCTHYECKHUX
XapaKTePUCTHK, HCIIOJIb30BaTh MOHUMAHHE BEPOSITHOCTHBIX CBOMCTB OKPY)KAIOMIUX SIBJICHUN MPH
IIPUHATUU PEILICHUN:

dbopMupoBaHrE MPEJCTABICHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTU CIIy4ailHOTO
COOBITHS;

pelIeHne IpoCcTeHIuX KOMOMHATOPHBIX 3a/1a4;

OTIpE/IeTICHNE OCHOBHBIX CTATUCTHYECKHX XapaKTEPUCTHUK UYMCIOBBIX HAOOpPOB; OLIEHUBAHUE U
BBIUHCJICHHE BEPOSITHOCTH COOBITUS B IPOCTEHUILINX CIydasx;

HAJIMYUE TPEACTABICHUS O POJU MPAKTUYECKU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIH, O
pOJIU 3aKOHA OOJIBIIIUX YUCENl B MACCOBBIX SIBICHUSX;

YMEHHE CpaBHUBATh OCHOBHBIE CTATUCTHYECKHE XapPAaKTEPUCTHUKH, MOJNyYEHHBIE B TIPOIECCE
pelIeHus MPUKIaJHON 3a/1a4M, U3YUEeHHs PEAIbHOTO SIBJICHMUS,

9) pasBuTHEe yMEHWI TPHUMEHATH W3YYCHHBIC TMOHSTHS, PE3yIbTAaThl, METOABI ISl PELICHHUS
3aJa4 MPAKTUYECKOro XapakTepa M 3a/Jad M3 CMEXKHBIX IUCIHUIUIMH C HCIOJB30BaHUEM IIpH
HEOOXOJMMOCTH CIIPABOYHBIX MAaTEPUAIOB, KOMIIBIOTEPA, MOJIB30BATHCS OIEHKOW M MPUKUIKON TpH
MIPAKTHYECKUX pacyeTax:

pacro3HaBaHUE BEPHBIX M HEBEPHBIX BHICKA3bIBAHMUIA,

OLICHUBAHME PE3yJbTaTOB BBIYMCIECHUN NPU pEIICHUH NPAKTUYECKUX 3a/ay; BBIMOJIHEHHE
CPaBHEHHS YUCEI B PEAbHBIX CUTYAIUsX;

UCIIOJIb30BaHUE YHCIIOBBIX BBIPAKEHUI MPHU PELICHUH MPaKTUYECKUX 3a7ad U 3a1ad U3 JPYyTrux
y4eOHBIX IPEMETOB;

pelieHre IpakTUYeCKUX 3a/1a4 ¢ MPUMEHEHHEM MPOCTEUIINX CBOMCTB QUTyD;

BBINOJIHEHHE TIPOCTEHINX MOCTPOCHUH U U3MEPEHHI Ha MECTHOCTH, HEOOXOIMMBIX B pealbHOU
KU3HU;

10) dopmupoBanue HHGOPMAIMOHHON M AJITOPUTMUYECKON KyJIbTyphl; (OpMHUpPOBaHUE
MIPEJCTABJIICHUS O KOMIIBIOTEpE KaK YHHBEPCAJbHOM YCTPOHCTBE 00paboTkKM WHGPOPMAINH,
pa3BUTHE OCHOBHBIX HAaBBIKOB UM yMEHHHA WCIOJB30BAHUS KOMITBIOTEPHBIX  YCTPOICTB;
dbopMupoBaHUE TpeACTaBICHUS 00 OCHOBHBIX H3Yy4aeMbIX MOHATHUSAX: HMHGOpMalus, aIrOpUTM,
MOJEJb - U UX CBOMCTBAX;

11) pa3BuTHE aNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOTOo Uil Mpo¢eCcCHOHATBHON
JESTEIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHUE YMEHUH COCTaBUThH M 3aMKCATh aITOPUTM IS
KOHKPETHOTO HCIIOJIHUTENS; (OPMUPOBAHHWE 3HAHUK 00 aNrOPUTMHUYECKUX KOHCTPYKIHUSX,
JIOTUYECKUX 3HAYCHHSIX W OIEepalysiX; 3HAKOMCTBO C OJHHM H3 SI3BIKOB IMPOTPAMMHPOBAHHS H
OCHOBHBIMH JITOPUTMUYECKUMH CTPYKTYpaMU - TUHEUHOW, YCITOBHOM U LIMKINYECKOM;

12) ¢opmupoBaHue yMmeHUil QopManu3alMd U CTPYKTYPUPOBAaHUS HWHPOPMALUHU, YMEHHS
BbIOMpaTh CIOCOO MPEJCTaBICHUS JAAHHBIX B COOTBETCTBMU C TMOCTaBJICHHOM 3a1ayeil - TabIuIbl,
CXeMbl, TpaduKd, AWArpaMMbl, C HCIIOJIH30BAHHEM COOTBETCTBYIONINX IPOTPAMMHEIX CPEJICTB
00paboTKU JaHHBIX;

13) dopmupoBaHre HABHIKOB W YMEHUH 0€30MacHOrO M IeIecoo0pa3HOro MOBEACHUS MU
paboTe ¢ KOMIIBIOTEPHBIMU TporpamMmamMu U B HHTepHere, yMeHUS COONIOAAaTh HOPMBI
WHGOPMAIMOHHON YTHKH U MPaBa;

14) nus caensix U CI1aOOBHIAIINX O0YJAFOIITHXCS:

BIQJICHUE TPaBUJIAMHU 3alUCU MaTeMaTHYeCKuX (OpMya W CIEIUATBHBIX 3HAKOB pelnbedHO-
TOYEUHOM cucTeMbl 00o3HaueHuit JI.bpaiins;

BIIQJICHUE TaKTHILHO-OCS3aTENbHBIM CIIOCOOOM OOCIIEOBAaHUS U BOCIPHSITHS pelibe(HBIX
M300paKEHHUI MPEeIMETOB, KOHTYPHBIX H300paXe€HUN TeOMETPUIECKUX (PUTYp U T.I1.;

YMEHHE YUTaTh penbe(Hble TpaduKu dJIEMEHTAPHBIX (YHKIMA HAa KOOPAUHATHON IUIOCKOCTH,
MPUMEHATH CIIEUAIbHbBIE TPUCTIOCOOIEHUS Al peNbe()HOTO YepUeHus;

BJIQJICHWE OCHOBHBIM (D)YHKITMOHAJIOM MPOrPaMMbl HEBU3YAIbHOTO JOCTYyNa K MHPOpPMAIUU Ha



skpane [1K, ymeHue ncnonb30BaTh mepcoHaabHble TH(PIOTEXHUYECKHE CPEICTBA HH(DOPMAIIMOHHO-
KOMMYHHKAIIIOHHOTO JIOCTYIIA CJIETIBIMU 00YYaroIIUMHUCS;

15) mist 00y9arommxcsi C HAPYIMIEHUSMH OTOPHO-IBUTATEILHOTO arnapaTa;

BJIQJICHUE CTIEUATbHBIMU KOMITBIOTEPHBIMU CPEICTBAMH MPEJCTABICHUS M aHAINU3a JaHHBIX U
YMEHHE HCIOJb30BaTh MEPCOHAIBHBIE CpEACTBA JOCTylla C Y4Y€TOM  JBUTATENIbHBIX,
pE€YEIBUTATENbHbBIX U CEHCOPHBIX HAPYLICHUI;

YMEHHUE UCII0JIb30BaTh NMEPCOHAIbHBIE CPEACTBA AOCTYTIA.

Buinycknux  mayuumcs 6 7-9 knaccax (IS WCHOJIB30BAaHUSI B TIOBCETHEBHOW JKM3HU U
obecrneueHnss BO3MOKHOCTH YCIIEITHOTO MPOI0JIKEHHsI 00pa3oBaHus Ha 6a30BOM ypOBHE)

DJeMeHTbI TEOPUH MHOXKECTB U MaTEMaTUYECKOM JIOTUKH

. OnepupoBath Ha 0a30BOM ypOBHE TOHSATHUSMHU: MHOXXECTBO, JJIEMEHT MHOKECTBA,
MOJMHOXECTBO, MPUHAJIC)KHOCT;

. 3a71aBaTh MHOYKECTBA MEPEUUCIEHUEM UX DJIEMEHTOB;

. HaxOJIUTh MepecedeHne, 00beAMHEHUE, TIOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIINSX;

. OlepUpOBaTh Ha 0a30BOM YPOBHE TMOHSATHSIMH: OMpeAelieHue, aKkCHOMa, TeopeMa,
JIOKa3aTeIIbCTBO;

. MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI I MOATBEPKIAEHUS CBOMX BbICKa3blBaHUU. B
MOBCEIHEBHOM KU3HU U MPU U3YYEHUU JPYTUX MPEIMETOB:

. UCIIONIb30BaTh TpadUyecKkoe TMPEACTABICHHE MHOXKECTB [UJIS OIMUCAHUS peaTbHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3a7a4 IPYTUX YUSOHBIX MTPEIMETOB.

Ywncna

. OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSMHU: HATypallbHOE YHCIIO, IEJI0€ YHUCIIO,

OOBIKHOBEHHass JpoOb, JecsAiTH4YHas JApoOb, CMelaHHas JpoOb, paAIMOHAIBHOE YHUCIIO,
apuMETUIECKUI KBaIpaTHBIM KOPEHb;

. KCIIOJIb30BaTh CBOMCTBA YHMCEN U NIPaBUJIa JEHCTBUM MPU BBINOJHEHUN BBIYUCIICHU;

. WCIMOJIb30BaTh MPHU3HAKK JEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINIOJTHEHUH BBIYUCICHUN U
pPELIEHUH HECIIOKHBIX 3a/1a4;

. BBINOJIHATH OKPYTJICHHE PAIlMOHATBHBIX YKCEJ B COOTBETCTBUU C MPABUIIAMU;

. OLICHMBATh 3HAYEHUE KBAIPATHOIO KOPHS U3 MOJIOKUTEIIBHOIO LEJIOT0 YUCTA;

. pacno3HaBaTh pallMOHAJIbHbIE U UPPAIMOHAIIBHBIEC YHCIIA;

. CpaBHUBAThH YKCIIA.

B noBcenHeBHOM KU3HU U TTPU U3YUYECHHUH APYTUX MPEAMETOB:

. OLICHMBATh PE3YJIbTATHl BBIYUCICHUI IPU PEILIEHUHU TPAKTUYECKUX 3a]1aY;

. BBINOJIHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYaIUsX;

. COCTaBJIATh YHCJIOBBIC BBIPAXKEHHUS IPU PELICHUM NPAKTHYECKHUX 3aJad M 3aJad H3
JPYrux y4eOHbIX mpeaMeToB. ToxkIecTBeHHbIE TPeoOpa3oBaHus

. BrInonHATE HECIIOKHBIE TpeoOpa3oBaHUS sl BBIUMCICHHUS 3HAUYEHUH YHCIIOBBIX

BBIDOXKECHUM, COAEp)KAlUX CTENEHH C HaTypaJbHbIM IIOKAa3aTeleM, CTENeHH C LEeJIbIM
OTPULATEIBbHBIM 0KA3aTENEM;

. BBITIOJIHATh HECIIOXKHBIE MPEeoOpa3oBaHUsl LEIbIX BBIPAKEHUN: pPACKpbIBaTh CKOOKH,
MIPUBOIUTH MOJOOHBIE CIIaraeMbIe;

. UCIONIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT CyMMBI, KBajapaT
Pa3HOCTH, PA3HOCTh KBAIPATOB) JIJIsl YIPOIIECHUS BEIYMCIICHUN 3HAUCHHUI BBIPAXKEHUN;

. BBITIOJTHATH HECJIOKHbBIE TPe00pa3oBaHus APOOHO-TUHEHHBIX BbIPAXKEHHUM M BbIpaXKEHHM
C KBaJIpaTHBIMU KOPHSIMH.

B noBceHeBHOM KW3HU U IPU U3YUYEHUU JPYTUX NIPEIMETOB:

. MMOHMMATh CMBICIT 3aITUCHU YHCJIa B CTAHAAPTHOM BHJIE;

. onepupoBaTh Ha 0A30BOM YPOBHE MOHSATHEM «CTaHAApPTHAs 3alHUCh YUCIa». Y paBHEHUS
Y HEpPaBEHCTBA

. OnepupoBarb Ha 0a30BOM YPOBHE MOHSATHSMH: PaBEHCTBO, YHCIOBOE PABEHCTBO,

ypaBHEHUE, KOPEHb YPAaBHEHMs, PELICHUE YPAaBHEHMs, YUCIOBOEC HEPAaBEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

. IIPOBEPSTH CIPABEAJIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;

. pelaTh JMHEHHbBIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K TMHEHHBIM;
. peuiaTb CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPaBHEHUHN, HEPABEHCTB;

. IIPOBEPATH, SIBJIAETCS JIM JAaHHOE YUCIIO PEIICHUEM ypaBHEHHUs (HEPABEHCTBA);

. peraTh KBaJpaTHble ypaBHEHHUs 10 (hopMyJie KOpHEH KBaJpaTHOTO YpaBHEHUS;



. n300paXkaTh PELICHUs] HEPABEHCTB U UX CHCTEM Ha YMCIIOBOMU NpsiMOi. B moBceqHeBHOM
’KM3HU U IIPU U3yYEHUU JAPYTUX NIPEAMETOB:

. COCTABJIATh M pELIaTh JIMHEHHBIE YpaBHEHUs IPH PELICHUH 33134, BO3HUKAIOIIUX B
JpyTuX y4eOHbIX IpeaMeTax.

OyHKIMHU

. HaxonuTs 3HaueHune QyHKIMU 10 33JaHHOMY 3HAYE€HUIO apryMEHTa;

. HaXOJUTh 3HAYEHHE apryMeHTa MO 3aJaHHOMY 3HAUCHHIO (DYHKIMH B HECIOXHBIX
CUTYyalUsX;

. OTIpENIeNIATh TOJIOKEHHE TOYKM MO0 €€ KOOpIMHATaM, KOOPIMHATHI TOYKH 10 ee
HOJIOKEHUIO Ha KOOPJMHATHON INIOCKOCTH;

. 1o rpaduKy HaXOAWUTh OOJACTh OINpENeNIeHUsl, MHOXKECTBO 3HAYCHHM, HyIH (YHKIIHH,

MIPOMEXKYTKH 3HAKOIOCTOSIHCTBA, NPOMEXKYTKH BO3pacTaHus U yObIBaHMs, HauOojbllee U
HauMEHbIIIee 3HAYCHUS (PYHKIIHH,

. CTPOUTH TpauK TUHEHHON (YHKIINH;

. MIPOBEPATH, SABJSIETCS JIM JaHHBIM rpaduk rpadukom 3amaHHON (QYHKIUH (JIMHEHHOH,
KBaJAPaTUYHOM, OOPATHON MPOTMOPIIMOHAIBHOCTH);

. OTIpeNeNIATh MPUOIMKEHHBIE 3HAYEHHS KOOPAMHAT TOYKU IepecedyeHus: rpaduKoB
byHKIIHI;

. OIepUpoOBaTh Ha 0a30BOM ypPOBHE MOHATHUSMU: IMOCIEI0BATEIBLHOCTD, apupMeTHIecKas
IpOTpeCcCHsi, FEOMETPUIECKast TPOTPECCHUST;

. pemiaTb 3aJa4d  HAa TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh TOJYyYeH

HEIOCPEICTBEHHBIM ITOICYETOM 03 MPUMEHEHUs PopMyII.

B noBceiHEBHOM KM3HU U ITPU U3YUEHHUH IPYTHX IPEIMETOB:

. UCMOJb30BaTh I'paMKU pEaIbHBIX MPOLECCOB M 3aBUCUMOCTEH Ul ONpEeAETeHUs HX
CBOWCTB (HanOOJbIINE U HAUMEHbIIINE 3HAYEHUS, IPOMEKYTKHA BO3pacTaHUs U yObIBaHMSA, 00JIacTh
HOJIOKUTENBHBIX U OTPULIATEIbHBIX 3HAYEHUHU U T.11.);

. UCTOJIb30BaTh CBOWCTBA JIMHEHHOW (YyHKIMM M ee TpaduK NpH peIIeHUH 3a1ad U3
JpyTUX y4eOHbIX IPEAMETOB.

CraTucTuKa U Teopusl BEpOSITHOCTEN

. HmeTh npencTaBieHne O CTaTUCTUYECKUX XapaKTePUCTUKAX, BEPOATHOCTH CIy4YaiHOTo
cOOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

. pemaTh MpocTelie KOMOMHATOPHBIE 33Ja4d METOAOM MpPsIMOIO M OPraHW30BaHHOI'O
nepedopa;

. NIPEJCTaBIIATh JaHHbIE B BUJE TAOJHLI, AUarpaMm, rpauKoB;

. YUTaTh MH(OPMAIIHIO, TPEICTABICHHYIO B BHJIE TAOJIHUIIBI, AUATPAMMBI, rpaduka;

. OIIPEJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKHU YHCIOBBIX HAOOPOB;

. OLIEHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CIyYasiX;

. UMETh MPEJCTAaBICHUE O POJIM 3aKOHA OONBIIMX YHCE B MACCOBBIX SIBICHUAX. B
MTOBCEHEBHOM JKU3HU U IIPU U3YYEHHUH JPYTUX MPEAMETOB:

. OLIEHMBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

. MUMETH MPECTABICHUE O POJH MPAKTUICCKH JJOCTOBEPHBIX U MaJIOBEPOSTHBIX COOBITHH;

. CpaBHUBATb OCHOBHBIE CTaTHCTHYECKUE XaAPaKTEPUCTHUKH, MOJYYCHHbIE B Ipoliecce
pelIeHHs MTPHUKIIATHON 3a/1au, H3YUCHUS PEaTbHOTO SIBIICHHS,

. OLICHUBATh BEPOSITHOCTh pEalbHBIX COOBITMHA M SBICHHA B HECIOXKHBIX CHUTYaIUSX.
TexkcToBBIC 3agaun

. Pemate HecnoXHBIE CIOKETHBIE 3a/laud pPa3HbIX THIIOB Ha Bce apupMeTHYecKHue
JEUCTBUS,

. CTPOUTH MO/JIEJIb YCIIOBHS 3a/1a4M (B BUJE TaOJIUIbI, CXEMBI, PUCYHKA WU YPaBHEHUS), B

KOTOPOW JTaHbl 3HAYEHHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIUYHMH, C IEJIbIO MOWCKA PEIICHUS
3a7a4u;

. OCYILECTBIISATh CIIOCOO MOMCKA PEUICHUs 3a7a4yl, B KOTOPOM PACCYKIECHUE CTPOUTCS OT
yCIIOBHS K TPeOOBAaHUIO MM OT TPeOOBaHUS K YCIOBHIO;

. COCTaBJIATh IJIaH PELICHUS 3a/1a4U;

. BBIJICJIATh ATAIIBl PELICHUS 33]a4H;

. HMHTEPIPETUPOBATh BBIYMCIUTENbHBIE PE3yJbTaThl B 3ajaue, MCCIEA0BaTh MOIyYEeHHOE

pelieHue 3a1a4u;
. 3HATh pa3Inyue CKOPOCTEH OOBEKTa B CTOSYEH BOJIE, MPOTHUB TEUYCHHS U IO TCUCHUIO



peKH;

. pelaTh 3aJa4d Ha HaX0XKICHUE YaCTH YHCIIa M YUCJIA IO €r0 YacTH;

. pelaTh 3aa4d Pa3HbIX THIIOB (Ha paboTy, Ha MOKYIKHU, HAa JABI)KEHHE), CBSI3BIBAIOLINX
TPH BEJINYMHBI, BBIIEIATH 9TH BEJIMYMHBI U OTHOILLIECHUS MEX1y HUMH;

. HaxOJIUTh IPOLEHT OT YHUCJA, YUCIO IO IPOLEHTY OT HEr0, HaXOAUTh IPOLICHTHOE
CHW)KCHHE WM NTPOLIEHTHOE MOBBIIIEHUE BEJIMYUHBL;

. penaTb HECJIOXKHBIE JIOTMYECKHE 3aJa4d METOJOM pacCyXkAcHuil. B mnoBceaHeBHOU
’KU3HU U IIPU U3yYEHUU JAPYTUX NIPEAMETOB!

. BBIJIBUTaThb TUIOTE3bl O BO3MOXHBIX IPEACIBHBIX 3HAYCHUSAX HCKOMBIX B 3ajade

BEJIMYUH (JIe71aTh IPUKUIIKY ).

I'eomerpuueckue Gurypsl

OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSMHU F'€OMETPHUECKUX (PUTyD;

U3BJIeKaTh WH(POPMAIMIO O TEOMETPUYECKHX (UTypaX, NPEACTABICHHYIO Ha YepTeKax B SBHOM
BUJIC; TPUMEHATH Ul PEIICHUs 3aJad reoMeTpudeckue (PakThl, €cilu YCIOBUS HUX IPUMEHEHUs
3aJaHbl B SIBHOH (opme;

pelaTh 3aJauyd Ha HaXOXKICHHWE NeOMETPUYECKHX BEJIMYMH MO o0pasliaM WM alropurMam. B
MOBCEHEBHOM KU3HHU U NIPU U3YyUYEHHUH JPYTUX MPEIMETOB:

UCIIOJIb30BaTh CBOWCTBA T€OMETPUUECKUX (PUTYp IS pEIIeHUs TUIOBBIX 3ajay, BO3HUKAIOIUX B
CUTYyalUAX MOBCEIHEBHOW KHU3HHU, 3324 MPAKTHUECKOTO COJICPKAHUS.

OTtHoIeHNA

OmnepupoBarb Ha 6a30BOM YpPOBHE MOHSATHSMH: PAaBEHCTBO (UTYp, paBHbIE (UTYpHI, PABEHCTBO
TPEYTOJbHUKOB, NapaJJIeIbHOCTh MPSMBIX,

NEePIEHIUKYISIPHOCTD IPSMBIX, YIABl  MEXIy NMPSIMBIMH,  HEepHeHIUKYJIIp,
HaKJIOHHAsl, IPOEKIIHS.

B noBceHeBHOI KU3HU U IPU U3yYEHHUHU JAPYTUX MPEIMETOB:

UCIIOJIb30BaTh OTHOLLIECHMS JUISl PEIIEHUs] IPOCTEHIINX 3a/1a4, BOSHUKAIOIUX B PEAIbHON KU3HHU.
W3mepeHus 1 BHIYUCIICHUS

BbInonHATe M3MEpeHue JIMH, PacCTOSHUM, BEJIMYUH YIJIOB, C IOMOIBI0 MHCTPYMEHTOB IS
U3MEpPEHUil JUIMH U YTJIOB,;

IPUMEHATh (OPMYJIbI IEPUMETPa, IMJIOMAAM U 00beMa, IUIOIAAM IMOBEPXHOCTH OTAEIbHBIX
MHOTOT'PaHHUKOB MIPU BBIYUCIIECHHSIX, KOT/Ia BCE TAHHbIE UMEIOTCS B YCIIOBHH;

npuMeHsTh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOLIEHUS JUIsl BEIYUCICHUS
JUIMH, pacCTOSHUH, IUIOIAACH B IPOCTEUIINX CIIydasX.

B MIOBCETHEBHOM JKU3HU U IIPU U3YyUEHHUH JPYTUX MPEIMETOB!

BBIUUCIIAITH PACCTOSIHUS Ha MECTHOCTH B CTaHJAPTHBIX CHUTYaIHsIX,

IUIOINAAM B MPOCTEMIINX ClydyasX, NPUMEHATh (OPMYyJbl B TMPOCTEHIINX CHUTyalUiX B
MIOBCEHEBHOM KU3HU.

['eomeTpuyeckure mocTpoeHus

N300pakaTh THUIIOBBIE TUIOCKHE (UTYyphl U (UTYpHl B NMPOCTPAHCTBE OT PYKU U C MOMOILBIO
MHCTPYMEHTOB.

B MIOBCETHEBHOM KU3HU U MIPU U3YyUEHHUH JPYTUX MIPEIMETOB:

BBINOJIHATh TMPOCTEHIINE IOCTPOEHUS HAa MECTHOCTH, HEOOXOIMMBbIE B PpEAJbHOM JKU3HHU.
['eomeTpuyeckue mpeodpa3zoBaHus

Ctpouts (urypy, CHMMETPUUYHYIO JAHHOU (PUType OTHOCUTEIIBHO OCH U TOYKH.

B MIOBCETHEBHOM KU3HU U MIPU U3YyUEHHUH JPYTUX MIPEIMETOB:

pacro3HaBaTh JBM)KE€HHE OOBEKTOB B OKPYKAIOIIEM MHpE; pPACIO3HABATH CHUMMETPUYHBIE
(Gurypsl B oKpyskaroieM Mupe. BeKTopsl 1 KOOpAMHATHI Ha MJI0CKOCTH

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YUCII0, KOOPAWHATHI HA TJIOCKOCTH;

onpeneNnaTh NPUOIMKEHHO KOOPAMHATBI TOYKM IO €€ M300paKeHUI0 Ha KOOpPJMHATHOU
IUIOCKOCTH. B MOBCeHEeBHOM KU3HU U NIPH U3YUYEHUH JIPYTUX MPEIMETOB:

UCTONB30BaTh BEKTOPHI Ul pELIEHHs NPOCTEHINNMX 3aJad Ha OINpeleleHUue CKOPOCTH
OTHOCHUTEIIEHOTO JIBM>KEHHUSL.

Uctopus maTeMatrku

OnuchIBaTh OTNENBHBIE BBIAIOLINECS PE3YyJIbTATHI, MMOJYyYEHHbIE B XO/€ Pa3BUTHUS MaTEeMaTUKU
KaK HayKH;

3HaTh TNPHUMEPHl MAaTeMaTHYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U



BCEMHUPHOU UCTOPHUEH;

ITIOHUMATh POJIb MaTEMATUKH B pa3Butuu Poccnn. Meroasl MaTeMaTuKu

Brei6upaTh moaxoasmuii U3y4eHHBIH METOM JJIsl PEIICHUsS MU3yYEeHHBIX THUIIOB MAaTeMaTHYECKUX
3amgad; IlpuBoauTh  mpUMEphl  MaTeMaTHYECKHMX  3aKOHOMEPHOCTEH B OKpYKarolleu
JENCTBUTEIBHOCTH U IPOU3BEIEHUAX UCKYCCTBA.

Bbll’lyCKHuK noydunt 603MONCHOCNTb HAYUYUMbCH 6 7-9 knaccax nus oOecredyeHns BO3MOKHOCTH
YCIICHIHOTO IMPOAOJIPKCHU A O6p8.30BaHI/I$I Ha 0a30BOM U yFHY6J'ICHHOM YPOBHAX

DIeMEHTBI TCOPHUU MHOXKECTB U MaTeMaTHIEeCKOH JIOTHKH

® OHCpHpOBaTL IIOHATHUAMMU OIIPCACIICHUC, TCOpEeMa, aKCHuoma, MHOKECTBO,
XapPaKTCPUCTUKU MHOXKECTBA, SJICMCHT MHOXECTBA, ITYCTOC, KOHCYHOC U OECKOHEUHOE MHOXKECTBO,
MOAMHOXKCCTBO, ITPUHAAJICIKHOCTD, BKIIFOUCHUC, PABCHCTBO MHOXKCCTB;

. n300paxkaThb MHOXKECTBA U OTHOIIEHHE MHOKECTB € TIOMOIIIbIO KPyTroB Dilnepa;

. OTIPEJIeNIATh NPUHAICKHOCTh DJIEMEHTAa MHOXKECTBY, OOBEIMHEHHUIO U TEepPECeUCHHIO
MHO>KECTB;

. 3aJ1aBaTh MHOYKECTBO C MOMOLIBbIO IEPEYNCIIEHUS HIEMEHTOB, CJIOBECHOTO ONMCAHUS;

. ONEpPUPOBATh TMOHSATUSAMH: BBICKAa3bIBAHWE, MCTUHHOCTH M JIOKHOCTh BBICKAa3bIBAHMUS,

OTpHUILIaHHE BbICKa3bIBaHWI, ONEPALINN HAJ| BBICKA3bIBAHUSAMU: U, WIH, HE, YCIOBHBIEC BHICKAa3bIBAHUS
(MMILTUKALUN);

. CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BBICKA3bIBaHWK. B MOBCEIHEBHOM JKU3HU U IIPU
W3YYECHUH JPYTUX [IPEAMETOB:

. CTPOUTH LIETIOYKH YMO3AKIIFOYEHN HA OCHOBE UCIIOJIB30BaHUS IIPABUJI JIOTUKU;

. HCIIOJIH30BaTh MHOXKECTBA, OTIEPAIIMHA C MHOXKECTBAMH, UX Tpadrueckoe mpeIcTaBICHNUE
JUISL ONIMCAHUS PEATIbHBIX IIPOLIECCOB U SBJIECHUM.

Ywncma

. OnepupoBarTh NOHATUSIMU: MHOKECTBO HATypaJbHBIX YHCEJl, MHOXKECTBO IIEJIBIX UHCET,

MHO’KE€CTBO PAIMOHAIBHBIX YHCEN, MPPALHOHAIBHOE YHCIIO, KBaJpaTHBIA KOPEHb, MHOKECTBO
JIEUCTBUTEIBHBIX YUCEJ, TEOMETPUYECKAS MHTEPIIPETALMSA HATYPAJIbHBIX, LEIbIX, PALUOHAIBHBIX,
NEUCTBUTEIILHBIX UHCET;

. MMOHUMATh U OOBSCHSATH CMBICI MO3UIIMOHHON 3allMCH HATYPaJLHOTO YKCIIA;

. BBINOJIHATh BBIYUCIICHUS, B TOM YHUCJIE C HMCIOJIb30BAHMEM IPUEMOB PalMOHAIbHBIX
BBIYHCIICHUI;

. BBINOJIHATH OKPYTJICHHE PAIMOHAIBHBIX YHCEN C 3aJJaHHOW TOYHOCTHIO;

. CpPaBHMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA;

. MPEACTABIISITh PAIIMOHATEHOE YHCIIO B BUJIE ACCATUIHON TpOOH

. YHOPSA0YNBATh YKCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOH M JIECATUYHOUN ApoOH;

. Haxomute HOJ[ m HOK 4ywmcen u wucnonp3oBaTh WX NpU pelIeHUH 3aaad. B
MOBCETHEBHOM KU3HU U IPU U3YYEHUU APYTUX MIPEIMETOB:

. MIPUMEHSTH MPaBHJIa MPUOIMKEHHBIX BRIUUCICHUHN TIPU PEIICHUN MPAKTUUECKUX 3a7a49 U
peIlIeHU  3a7a4 JPYTUX YYEOHBIX MPEIMETOB;

. BBINOJIHATh CPABHEHUE PE3YJIbTATOB BBIYMCIICHUN MPU PEIICHUH MPAKTUYECKUX 3a/]a4, B
TOM 4HUCJIie HpI/I6J'II/I)KGHHLIX BBI‘II/ICHGHHP'I;

. COCTaBJIATh U OIICHUBATh YHCIJIOBBIC BBIPAXKEHUSA MPHU PEIICHUHM MPAKTUYECKHX 33134 U
3a/1a4 U3 IPYTUX YYeOHBIX IPEIMETOB;

. 3alMChIBATh M OKPYTJISITh YMCIOBBIE 3HAYECHUSI PEATbHBIX BEJIMYMH C MCIOJIb30BAHUEM

pa3HBIX CUCTEM U3MEPEHUS.
ToxxaecTBeHHbIE TpeoOpa3zoBaHUs

. OnepupoBarh MOHSATUAMM CTEIIEHU C HATypajlbHBIM IOKAa3aTEeleM, CTEIEHH C LEIbIM
OTPHUIIATEIbHBIM MOKA3aTENEM;

. BBITIONTHSATH MTPE0Opa30BaHus MENbIX BRIPAKEHUN: NEHCTBUS C OJHOWICHAMHU (CIIOKEHUE,
BBIYUTAHUE, YMHOXKXEHHUE), IEUCTBHUS C MHOTOWICHAMH (CJI0’KEHHE, BRIYUTAaHUE, YMHOKEHHUE);

. BBITIONHSATH Pa3I0KEHUE MHOTOWICHOB Ha MHOXHUTENU OJHUM U3 CIIOCOOOB: BHIHECEHUE
3a CKOOKY, TPYIIIIUPOBKA, UCIIOIH30BaHUE (POPMYIT COKPAIIIECHHOTO YMHOKEHNS,

. BBIJIEIIATH KBAJAPAT CYMMBI M PA3HOCTU OJJHOUWICHOB;

. packiaabBaTh HA MHOKUTENN KBaJAPATHBIM TPEXUJICH;

. BBITIONHATh  MpeoOpa3oBaHMsl  BBIPAKEHUN, COACpXKAIIUX CTENEHH C  IEeJIbIMU

OTPpULATCIIBHBIMU ITOKA3aTCIIAMU, IICPEXOAUTH OT 3aIIMCHU B BUAC CTCIICHHU C LCJIBIM OTPHUIATCIIbHBIM



MOKa3aTesIeM K 3alluCH B BUJE IpOOH;

. BBITIOJTHSTH TIPe00pa3oBaHus APOOHO-PAITMOHAIBHBIX BBIPAKEHUN: COKpaIlleHne Tpo0ei,
NpUBEJCHNE ajredpanyeckux ApoOei K oOleMy 3HaMeHaTeso, CI0KEHUE, YMHOKEHHE, JIeJIeHUe
anreOpanveckux JApoOei, BO3BeJAeHHE alreOpanveckol ApoOdW B HATypalbHYI0 U IIENYIO
OTPHLIATENILHYIO CTETICHb;

. BBINOJIHATH NPE0OpPa30BaHMsl BEIPAKEHUH, COAEPIKAIINX KBAIpaTHbIE KOPHU;

. BBIJICJIATh KBAJApaT CyMMBl WIM DPA3HOCTH JABYYIEHA B BBIPAXKEHUAX, COAEpIKAIIMX
KBaJIpaTHbIE KOPHU;

. BBINOJIHATh MPE0Opa30BaHUsl BBIPAKEHUH, COJEpXKAIIUMX MOAYJlb. B mMoBceqHeBHOM
’KM3HU U IIPU U3yYEHUU JAPYTUX NPEAMETOB!

. BBINOJIHATH MPEOOpa3oBaHMUs W JEHCTBHS C YUCIIAMH, 3alMCAHHBIMM B CTaHIAPTHOM
BH/JIE;

. BBINOJIHATH NMPE0Opa3oBaHus areOpandecKux BBIPAKEHUN NPU PEIIeHUH 337a4 JAPYTHX

y4eOHBIX TPEIMETOB.

YpaBHEHMs U HEPABEHCTBA

. OnepupoBaTh MOHATUSIMU: ypaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHHS, pELICHHE
HEpaBEHCTBA, PAaBHOCWIbHbIE YypaBHEHHs, OOJIACTH ONpEAEICHUsI YpaBHEHUS (HEPaBEHCTBA,
CUCTEMbI YpaBHEHUIl HJIN HEPABEHCTB);

. pelars JIMHEHHBbIE YpPaBHEHHsS U YPaBHEHMsI, CBOJAMMBIE K JIMHEHHBIM C IMOMOUIbIO
TOKJIECTBEHHBIX MPE0Opa30BaHMIA;

. pelaTe KBaJgpaTHbIE YPaBHEHUS U YPaBHEHMs, CBOAMMBIE K KBaJpPAaTHBIM C IOMOIIBIO
TOKJIECTBEHHBIX MPe0Opa30BaHMIA;

. pemaTb IpoOHO-TMHEWHbIE yPaBHEHHUS;

. pemaTh NpoCTENIINE UPPALMOHAIbHBIE YPAaBHEHUSI BUA;

. peuaTh ypaBHEHUsI BUA;

. peliaTh ypaBHEHUsI CIOCOOOM Pa3sIoKeHUs Ha MHOKUTENIN U 3aMEHBI IEPEMEHHOM;

. UCTOJIb30BAaTh METOJl HMHTEPBAJIOB ISl PEIICHHs WENbIX M APOOHO-PAIMOHAIBHBIX
HEPaBEHCTB;

. pelaTh JMHEWHbIE YPaBHEHHS U HEPABEHCTBA € [TapaMeTpaMy;

. peniaTh HECIOXKHBIE KBAIpaTHbIE YPABHEHUS C ITapaMeTPOM;

. pelIaTh HECIOKHbBIE CUCTEMBI JINHENHBIX YPaBHEHUI ¢ TapaMeTpamy;

. peuiaTh HECIOXKHBIE YPABHEHHUS B LIEJIBIX YNCTIAX.

B noBceiHEBHOM KM3HU U ITPU U3YUEHHUH IPYTHX IPEIMETOB:

. COCTABJISITh M pEIIAaTh JIMHEHHbIE M KBAJApaTHbIE YPaBHEHUs, YPABHEHUS, K HHUM

CBOJISIIIIMECS, CHCTEMbl JTMHEWHBIX ypaBHEHUH, HEPABEHCTB MPH PELICHUH 3a7ay JPYyTruxX y4eOHbBIX
MPEIMETOB;

. BBITMIOJIHATh  OLIGHKY TMPaBAONOAOOMS pPE3yNbTaTOB, IOJIyYaeMbIX NPU  pEIICHUH
JIMHEWHBIX ¥ KBAJIPATHBIX YPAaBHEHUN U CUCTEM JIMHEHWHBIX YPABHEHUN U HEPABEHCTB NPU PEUICHUU
3aa4 Apyrux yuyeOHbIX MPEIMETOB;

. BBIOMPATh COOTBETCTBYIOIIME YpPaBHEHMs, HEPABEHCTBA MWJIM MX CHUCTEMbI s
COCTaBJICHUS MaTEMaTUYECKON MOJECIIN 3aIaHHON PEAIbHOW CUTyalluy WM IPUKIIAIHON 3a]1a4H;
. YMETb HMHTEPIPETUPOBATh MOIYYCHHBIA NPU PELICHWM YPaBHEHHUs, HEPABEHCTBA WIIU

CHUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM PEAIbHOM CUTYalMK WIX IIPUKIIAHON 3a0a4H.

OyHKIMHT

. OmnepupoBath MOHATUSAMH: (PYHKIMOHATbHASL 3aBUCUMOCTh, PYHKIUS, rpaduk QyHKIIH,
crocoObl 3aaHus GYHKIIMW, apTyMEHT W 3HaUYeHUE (DYHKIMH, 00JIaCTh OMpEIeICHUS 1 MHOXECTBO
3HAYEHUH QYHKOUM, HYId (QYHKIMHA, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTh (DYHKIHH,
YETHOCTH/HEUETHOCTh (DYHKIINH;

. CTPOUTH rpaduxu JMHENHOM, KBaJApaTHYHON byHKIHH, oOpaTHOI
IPONOPLUUOHATBHOCTH, (YHKIUN C MOYJIEM.

. Ha TpUMepe KBaJpaTUYHOM (YHKIUH, HCIIOJIb30BaTh IMpeoOpa3oBaHus rpaduka
¢bynkuuun y=f(x) mns noctpoerus rpadukoB GyHKIHIA

. COCTaBJISITh YPAaBHEHUS MPSAMOM MO 3a/1aHHBIM YCIIOBHUSM: MPOXOAIICH Yepe3 1Be TOUKH
C 33JJaHHBIMU KOOpPAMHATAMH, IIPOXOASILEN Yepe3 JaHHYIO TOUKY U MapajuIebHON JAaHHOU NPsSMON;

. HCCIEeI0BaTh (PYHKIIMIO 10 ee TpaduKy;

. HaXOAUTb  MHOXECTBO  3HAYEHWH, HyJHM, MPOMEXYTKH  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIINH;



. OTEPUPOBATh MOHATHSIMH: TOCIEIOBATEIBHOCTh, apudMeTrndeckass Mporpeccus,
reoMeTpuyecKasi IporpecCus;

. pemiaTh 3a1a4u Ha apuPMETHUECKYIO U TEOMETPUUIECKYIO TIpOrpeccuio. B moBceaHeBHOM
KU3HU U TIPU U3YUCHUU APYTHX MPEAMETOB:

. WTIOCTPUPOBATH C MOMOIIBI0 TpaduKa pealbHyI0 3aBUCHMOCTh WJIM TPOIECC MO HX
XapaKTEePUCTHKAM;

. WCIIOJIb30BaTh CBOWMCTBA W TpadUK KBaApaTWUYHOW (YHKIUU MPU PENICHUU 3a7ad U3
JIPYTUX YU4EOHBIX TIPEIMETOB.

TexkcToBBIE 3a1aun

. Pemrate mpocThie W CIOXHBIE 3a7addl Pa3HBIX THIIOB, a TAK)Ke 3a/Ja4d TOBBIIICHHOM
TPYIHOCTH;

. WCTIOJIB30BaTh pa3HbIe KpaTKHE 3aliCH KaK MOJEIHM TEKCTOB CIIOKHBIX 3amad st
MOCTPOCHHUS TOUCKOBOW CXEMBI U PEIICHUS 3a/1a4;

. pa3nuyaTh MOJIENb TEKCTa U MOJIEIh PEIICHHS 3a]1a4i, KOHCTPYHPOBATh K OJTHOW MOJIEITH
peIIeHUsT HECIOKHOM 3a7]aur pa3HbIe MOJICIHM TEKCTa 33/1auH;

. 3HATh W MIPUMEHATH 00a croco0a MoKcKa pemeHus 3aaa4 (0T TpeOOBaHUS K YCIOBHIO U
OT yCJIOBHUS K TPEOOBAHMIO);

. MOJICIUPOBATh PACCYKICHHS MTPH MTOUCKE PEHICHHUS 3a7a4 C MOMOIIBIO Tpad-CXEMBbI;

. BBIICTISATE ITAIbI PEIICHUS 3a/1a49H U COJIeP KaHNEe KaXKIO0ro JTara;

. yMETh BBIOMpATh ONTHMAIBHBIH METOJl PEIICHHS 3a/la4d U OCO3HaBaTh BHIOOpP METOAA,
paccMaTpuBaTh Pa3IMYHBIE METOIbI, HAXOAUTH Pa3HbIC PEIICHUS 3a]]a9d, €CJIH BO3MOXKHO;

. aHAJTM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 3a]1a4;

. BBITIONTHATH pa3jiMyHbIe MPEoOpa3oBaHUs TNPEUIOKEHHON 3a/ladd, KOHCTPYHPOBATh
HOBBIC 33]1a4¥ U3 JIaHHOHU, B TOM YHCIIe OOpaTHEIC,

. MHTEPIPETHPOBATh BBIYMCIUTEIBHBIE PE3yNbTAaThl B 3a7ade, MCCIEA0BaTh MOTYyYeHHOE
peleHne 3a1auu;

. aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMH B3aUMHOTO PACTIOJIOXKEHUS ABYX OOBEKTOB H

M3MEHEHHE UX XapaKTePUCTHK IPU COBMECTHOM JBMKEHUHU (CKOPOCTb, BPEMS, PACCTOSHUE) MpHU
pellleHnu 3aJad Ha JABWKCHHE JBYX OOBEKTOB Kak B OJHOM, TaK W B MPOTHUBOMOJIOKHBIX
HaIpaBJICHUSX;

. HCCIIEA0BaTh BCEBO3MOXHBIE CUTyallud NP PEIICHHH 3a/ad Ha JIBIDKEHHE I0 peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

. peniath pa3HoOOpas3HbIE 3aaUd «HA YaCTHy,

. pemats 1 000CHOBBIBAaTh CBOE pEIlIeHUE 3a/1ay (BbIAEIATH MaTEMaTHUECKYI0 OCHOBY) Ha
HAXO0KJICHWE YaCTH YHCIIa ¥ YUCJIA [0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTA IPOOH;

. OCO3HaBaTh W OOBACHATH HMAEHTUYHOCTH 3a7lauy pa3HbIX THIIOB, CBS3BIBAIOIIUX TPHU

BEJIMYMHBI (Ha paboTy, Ha MOKYIIKH, HAa JABMKEHUE), BBIICISATh 3TH BEIIMYUHBI U OTHOIIEHUS MEXIY
HUMHU, IPUMEHATH UX MIPU PEIICHUH 3a/]]a4, KOHCTPYHPOBaTh COOCTBEHHbIE 3a/]a4 YKAa3aHHBIX TUIIOB;

. BIIQJICTh OCHOBHBIMHU METOJAMH PEIICHHUS 3a/1a4 Ha CMECH, CILIaBbl, KOHIICHTPAIUY;

. peliare 3a7a4d Ha IMPOIEHTHI, B TOM YHCJE, CIOXHBIC MPOIEHTHI ¢ OOOCHOBaHHEM,
UCTIONB3YS Pa3HbIE CIIOCOOBI;

. peliaTh JOrHYeCKHe 3aJ1a4i Ppa3HbBIMHU CIIOCO0aMH, B TOM YHCIIE, C JIBYMs OJIOKaMH U C
Tpemsi OJIOKaMH TAHHBIX C TIOMOIIBIO TAOJIHIL;

. peliaTh 3a7a4u 0 KOMOMHATOPUKE W TCOPHH BEPOSITHOCTEH HA OCHOBE HCIOJIb30BAHUS
M3YYECHHBIX METOJIOB M 00OOCHOBBIBAThH PEILICHUE;

. pelIaTh HEeCIOXKHBIE 3a7]a91 110 MaTeMaTHIeCKOW CTaTHCTHKE,

. OBJIAJICTh OCHOBHBIMH METOJAaMU PEIICHUS CIOKETHBIX 3ajad: apudMeTHdecKui,

anredpanveckuii, nepedop BapuaHTOB, T€OMETPUUECKH, TpaduuecKuii, MPUMEHATh UX B HOBBIX IO
CPAaBHEHMIO C U3YUEHHBIMU CUTYyalUsX. B moBceaHEBHOM KNU3HU U NP U3yUYESHHUH APYTHX IIPEIMETOB!

. BBIJIEJIATH NPU PELICHNUHU 33/1a4 XapaKTEpUCTUKH pAacCMaTpPUBAEMOM B 3aJa4€ CUTyaluH,
OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPHIX abCTParupoBajKcCh), KOHCTPYUPOBATH HOBBIE CUTYAllUH C
Y4ETOM 3THUX XapaKTEPUCTHK, B YACTHOCTHU, MPU PEIICHUM 3a/1a4 Ha KOHIIEHTPALlUH, YYUTHIBATh
IUIOTHOCTh BELIECTBA,

. pelath U KOHCTPYUpPOBATh 3a/ladyll Ha OCHOBE PACCMOTPEHUS PealbHBIX CUTyalui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIH BHIUMCIUTENLHBINA Pe3yIbTaT;
. pemath 3ajaydl Ha JBIDKEHHE IO peKe, paccMaTpuBas pa3Hble CHCTEMBbI OTCYETA.

CratucTtika u TeOpHs BEpOSTHOCTEN



. OmnepupoBaTh MOHATUSMH: CTOJIOUATBIE M KPYTrOBBbIE AMArpaMMbl, TAaOJIMIbl JaHHBIX,
cpenHee apudmeTHUYECKOe, MeAuaHa, HauOOJbIee W HAaWMEHbINEEe 3HAYCHHUS BBIOOPKH, pa3max
BBIOOPKH, TUCIIEPCHSI U CTAHJAPTHOE OTKJIOHEHHE, ClTydaiiHas N3MEHYHUBOCTD;

. M3BJICKaTh HH(POpPMAIIKIO, MPEJCTABICHHYIO B Ta0JIMIIaX, HA AUarpaMMax, rpadukax;

. COCTABJISATH TAOJIUIIBI, CTPOUTH AUATPaAMMBbI M TpaUKH Ha OCHOBE JTaHHBIX;

. OIIEpUPOBAThH MOHATHAMU: (PaKTOpPHAI YKCIa, IEPECTAHOBKU U COYETAHMSI, TPEYTOIbHUK
ITackans;

. MPUMEHSTDH NPaBUIIO POU3BEICHUS NPU PEIIEeHUH KOMOMHATOPHBIX 3a7ay;

. ONEpPUPOBATh MOHATHAMM: CIYYalHBIH ONBIT, CIy4YalHBIH BBIOOpP, UCIHBITAHUE,

AIIEMEHTapHOE CiIy4ailHOe COOBITHE (MCXO0/), KJIACCHYECKOE OIpeiesIeHHE BEPOSTHOCTH CIIy4aiiHOTO
COOBITHSI, OTIEpallK HaJl CITy4YaiHBIMH COOBITHUSAMU;

. MIPEACTABIISITH HHGOPMAITHIO C TIOMOIIBIO KPYTOB Dityiepa;

° peuiaTth 3a4a4d Ha BBIYHUCIICHHUC BCPOATHOCTHU C IMOJACYCTOM KOJIUYCCTBA BAPHUAHTOB C
MTOMOIIbI0 KOMOMHATOPUKH.

B nosceHEBHOM KU3HU U IIPU U3YUYEHUU OPYTUX NIPEIMETOB:

. U3BJIEKaTh, MHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MH(OPMALINIO, IPEICTABICHHYIO B
TabIuIax, Ha auarpammax, rpadukax, OTPa)karollyl0 CBONCTBA M XapaKTEPUCTUKH PealbHBIX
MIPOIIECCOB U SIBJICHUI;

. OTIPENIeNIATh CTATUCTHYECKUE XapaKTEPUCTHUKU BBIOOPOK IO TaliMIaM, JuarpaMmmam,
rpadukam, BHIIOIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUs 3aau;

. OLIEHUBATh BEPOSATHOCTH pealIbHBIX COOBITUH U ABNEeHUN. | 'eomeTprudeckue Gurypol

OnepupoBaTh NOHATHSAMH F€OMETPUUECKUX (PUryp;

. U3BJIEKaTh, MHTEPIIPETUPOBATh M MPeoOpa3oBbIBaTh MHMOPMAIMIO O T€OMETPUUYECKHUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

. NPUMEHATh TeoMeTpuueckue (akThl s pelleHus 3axad4, B TOM  YHCIIE,
IIPEITOJIAra0IIUX HECKOJIBKO IIar0B PELICHHUS;

. (bopMyIHpOBaTH B MPOCTEHIINX CITy4asx CBOHCTBA U MPU3HAKU QUTY;

. JOKa3bpIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS,

. BJAJIeTh CTAaHJAPTHOW KiIacCUPHUKAIMENd IIOCKUX (uryp (TpeyroibHHKOB U
YEThIPEXYTOJIbHUKOB).

B [IOBCEJHEBHOM XU3HU U IIPU U3YUYEHUU APYIUX MIPEAMETOB:

. UCIOJIb30BaTh CBOWCTBA I'€OMETPUUYECKUX (DUTYp IUIsl pelleHus 3ajad IpPaKTHYeCKOro
XapakTepa U 3a7a4 U3 CMEKHBIX JUCLUIUIMH.

OTtHOnICHUA

. OmnepupoBaTh MOHATHAMHU: PABEHCTBO (Uryp, paBHbBIE (UTYPBI,

PAaBEHCTBO TPEYTONBHUKOB, MApaJIeIbHOCTh TPSMBIX, HEPIEHANKYISIPHOCTh HPSAMBIX, YTJIBI
MEXIY NPSAMBIMH, TEPHEHIUKYISAP, HAKIOHHASA, NPOEKIHs, noaodue ¢uryp, nmogoOHbe (GUTYpHI,
HOA0OHBIE TPEYTOIBHUKY;

. IIPUMEHATh TeopeMy Dasieca U TEOpeMy O MPONOPLUOHAIBHBIX OTPE3KAX MPHU PELICHUN
3ajad4;

. XapaKTepU30BaTh B3aHMHOE PACIIOJI0KEHUE IPSIMOIN U OKPYKHOCTH, ABYX OKPYKHOCTEH.

B ITOBCETHEBHOM JKM3HU U IIPU U3YyUYEHUH IPYTUX MPEIMETOB!

. HCIIOJIb30BaTh OTHOUIEHMs JJIsl PEIIEHUs 3a/ad, BO3HHMKAIOUIMX B pEajbHOW >KU3HU.
W3mepeHus ¥ BBIYMCICHUS

. OmnepupoBaTh NpPEACTABICHUAMU O JJIHHE, IUIOMANM, OObeMe KaK BEITUYMHAMH.

[Tpumensts Teopemy Iludaropa, dopmyssl miomanu, oobema Npu peuieHH MHOTOIIaroBbIX 3ajad,
B KOTOpBIX HE BCE JaHHbIE NPEACTABJICHBI SBHO, a TPeOyIOT BBIYUCIEHHI, ONEpUpoOBaTh Ooee
IIMPOKUM KOJIMYECTBOM (OpMYyNl JAJUHBI, IUIOMAAH, OOBEMa, BBIYHUCIATH XapaKTEPUCTUKU
KoMOuHammii  ¢uryp (OKpYKHOCTEd ¥ MHOTOYTOJIbHUKOB) BBIUUCISATh PACCTOSIHHS MEXIY
burypamu, IpUMEHSITb TPUTOHOMETPUYCCKIE GOPMYIIBI [Tl BBIYUCICHHI B GOJIee CIIOKHBIX

ClIy4asiX, IPOBOAUTH BBIYUCICHUS HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTaBICHHOCTH;

. MIPOBOAMTD MPOCTHIE BHIYUCIECHUS HA 0ObEMHBIX TENax;

. (dhopMynHupoBaTh 3a/1a4M Ha BBIUMCIICHUE JUIMH, TUIOMIaIed 1 00bEeMOB M pemiath ux. B
MTOBCETHEBHOM KU3HU U NIPU U3YUEHUU JAPYTHUX MIPEAMETOB:

. MIPOBOJIUTH BHIYUCIICHUS HA MECTHOCTH;

. MPUMEHATh (OPMYJBI TPU BBIYUCICHUSX B CMEXKHBIX Y4YeOHBIX IMpeIMeTax, B

OKpYKaroIIEeH JeUCTBUTEIHHOCTH.



I'eomerpuyeckue nNoCcTpoeHUs

. N306paxaTsh reomeTpuueckie GUrypsl o TEKCTOBOMY U CHUMBOJIBHOMY OMUCAHHIO;

. CBOOOTHO OTIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECTIOKHBIX CITyYasix,

. BBITIOJIHATH MOCTPOEHUS! TPEYTrOJIbHUKOB, TPUMEHATh OT/EIbHBbIE METOIbl MOCTPOCHUMN
LUPKYJIEM U JINHEUKOU U IIPOBOAUTH IPOCTEHIINE UCCIICIOBAHUS YUCIIA PELLECHUN;

. M300pakaTh TUIOBBIE TUIOCKHE (UTYpPhI U OOBEMHBIE Tea C MOMOIIBI MPOCTEUIIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B MTOBCETHEBHOM JKM3HU U MPU U3YUYEHUH JIPYTUX MPEIMETOB:

. BBINOJIHATH MPOCTEHIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBbIE B pealibHOM JKU3HU;

. OLIGHHBATh pa3Mepbl peajbHbIX 00BEKTOB OKpY Katoliero mupa. IIpeodbpazoBanus

. OmnepupoBaTh HMOHSATHEM [BW)KEHUS U MpeoOpa3oBaHusi 1momodus,

BJIQJIETh IMpUEMaMH TMOCTPOEHUs (UTYp C HUCHOJIB30BAaHUEM [BMKEHMH M TNpeoOpa3oBaHMi
nono0us, MPUMEHSTh TMONYYCHHBIE 3HAHHUS W OMNBIT TIOCTPOSHUH B CMEXHBIX NpeaMeTax H B
pealIbHBIX CUTYaLIUAX OKPY>KAIOILIEro MUPAa;

. CTpouTh (Urypy, MOAOOHYIO MJAaHHOH, MOJB30BAThCS CBOWCTBAMHU TOAOOMS IS
000CHOBaHUS CBOMCTB QUTYD;

. MIPUMEHATh CBOWCTBA JBW)KEHHUH ISl MPOBEACHUS MPOCTEHITNX O0OOCHOBAHUI CBOWCTB
¢buryp. B moBceaHeBHOM KU3HU U NIPU U3YUYEHUH IPYTUX MIPEIMETOB:

. MPUMEHSTh CBOMCTBA JBMKCHH U TMPUMEHATh TMOAO0OME Ui TIOCTPOCHUH W
BBIYMCIICHUI. BEKTOPBI M KOOPIMHATHI HAa TNIOCKOCTH

. OnepupoBarh MOHSATUSMHU BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB,

MIPOU3BEICHNE BEKTOPA HA YUCJIO, YTOJI MEXAY BEKTOPAMHU, CKAJSIPHOE MTPOU3BECHUE BEKTOPOB,
KOOpAMHATHI Ha MJIOCKOCTH, KOOPANHATBI BEKTOPA,

. BBINIOJIHATH JIEHCTBUSL HAJ BEKTOpaMU (CIOXKEHHE, BBIYMTAHUE,

YMHOKEHUE Ha 4YHCIIO), BBIUUCIATH CKAJIIPHOE IPOU3BEIEHUE, ONPEIEISITh B IMPOCTEHIINX
CIy4asix yrojl MeX1y BEKTOPAMHM, BBIIOJIHATH Pa3j0KEHUE BEKTOpA HA COCTABIISIIOLIUE, IPUMEHATH
(dopMysI0i BBIYHCICHUS PACCTOSHUS MEXIAY TOUYKAMHU O U3BECTHBIM KOOPIHMHATAM, UCIOJIb30BATh
ypaBHEHUS (PpUryp AJs pereHus 3aaay;

. IIPUMEHATh BEKTOPbl M KOOPAMHATHI JUIS PELIEHUs TIEOMETPUYECKHUX 3a1ad4 Ha
BBIYHMCIICHHUE JIIUH, YIJIOB.

B [IOBCEJHEBHOM XU3HU U IIPU U3YUYEHUU APYIUX MIPEAMETOB:

. UCMOJb30BaTh IOHATUS BEKTOPOB M KOOPAMHAT M pelleHus 3ajad 1o (Qusmke,

reorpaduu v ApyruM ydeOHBIM MTpeIMeTaM. MOTyYCHHbBIE 3HAaHUS B (PU3HKE, MTOJIb30BATHCS
Uctopus maTeMatrku

® XapaKTepI/ISOBaTB BKJIaJ BbIAAIOMIUXCA MATCMATHKOB B PA3BUTHC MATCMATHUKKU U HWHBIX
Hay4HBIX 001acTeH;

® MOHUMATh POJIb MATEMATUKHU B pa3BUTUU Poccun. MCTO,Z[I:I MaTreMaTHuKun

. Hcnonp3ys  W3y4eHHbIE  METOHBI,  TPOBOAMTH  JIOKA3aTEIbCTBO,  BBIMOJHATH
OTIPOBEPKEHUE;

. BBIOMPATH M3yYCHHBIC METOIbl M X KOMOMHAITMH [T PEIICHHUST MaTeMaTHUECKUX 3a]1a4;

® HNCITIOJIB30BAaTh MaTEMAaTHUYCCKHUC 3HAaHUA JJIS OIMUCaHusA 3aKOHOMepHOCTeﬁ B
OKpY’Karollel AeWCTBUTEITLHOCTH U IPOM3BEICHUSIX UCKYCCTBA;

. IIPUMEHATH TPOCTEHIINE MIPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHbIE

CHUCTEMBI ITPU PEHICHUN MAaTEMAaTHYCCKUX 3ada4.

Conep:xxanue yueoHoro npeamera «Marematuka. 'eomerpus» 8 kiacc.

Ha ocBoenune mporpammsl mo mnpenMery «Marematuka. ['eomerpus» 3aluiaHMpoBaHO 2 4Yaca B
Heelo, 68 JacoB B roJI.

MHmuoroyronsHuku. IlapamienorpamMm u Tpanenus (6 4acoB)

[IpssmoyronpHUK, poMO, kBaapat. Teopema daneca. OceBast U IEHTpadbHAsS CUMMETPUH. (8 YacoB).
IInomane MHoroyronpHuka. Ilnomanu mapannenorpamma, TpeyrojibHuka u Tpaneuuu. (10 gacos)
Teopema ITudaropa. 3agaun Ha moctpoeHwue. (7 4acoB)

Omnpenenenue MONOOHBIX TpPeyrodpHUKOB. IIpu3Haku mogoOMs TpeyroiabHUKOB (3 daca).
[Ipumenenure mogo0us K T0Ka3aTEIbCTBY TEOPEM U PEIICHHIO 3a1a4. (4 Jaca)

Cpenusist muHust TpeyroiapHuka. CBOMCTBO MenuaH TpeyroibHUKA. [IponoprmoHansHble 0Tpe3ku (3
yaca) [IponoprimoHanbHBIC OTPE3KH B MPSIMOYTOJILHOM TpeyrojibHUKE. (1 Jac)

W3mepurenbHble pabOThl HA MECTHOCTH. 3a/laud Ha MOCTPOEHHE METOI0M No00wus. (3 Jaca)



CuHyC, KOCHHYC M TaHT€HC OCTpPOro Yyrjia MNpSAMOYTOJbHOTO TpPEyrojibHUKa. 3HAY€HUE CHHYCAa,
KocuHyca W TaHredHca misg yrioB 30, 45, 60. CooTHomeHUST MEXIy CTOPOHaMH M yIjlaMu
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA (5 4acoB).

Kacarenbnas x okpyxxHocTu. LleHTpanbHbie U BrucaHHbIe YIuibl (7 yacoB). UeTwipe 3aMeuaTebHbIC
TOYKM TpeyrojpbHuKa(3 yaca)

Bnucannas u onrcanHasi okpyxHocTd. CBOMCTBA BIUCAHHOTO M ONMKUCAHHOTO YETHIPEXYTOJbHHKA. (6
yacoB). [ToBropenue (2 1aca)



Conepxanue yueoHoro npeamera «Maremaruka. I'eomerpus» 9 kiacc.

Ha ocBoenune mporpammsl mo mnpenMery «Marematuka. ['eomerpus» 3aluiaHMpoBaHO 2 4Yaca B
HEJEINIO,

68 4acoB B roj.

1.Bektops! Ha mmockocTH (24 daca)

IToBTOopenne wusyuenHoro Ilonstue Bekropa. CllO)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHHUE
BeKTOpa Ha uyucio. [IpuMeHeHHe BEKTOpPOB K pEIIeHHMIO 3anad. PasioxkeHue BeKTOpa IO ABYM
HEKOJJIMHEAPHBIM BEKTOpaM

Koopaunatsl Bexktopa [IpocTeiinime 3agaun B KOOpAUHATAX. YTOJ MEXIY BEKTOPAMU.

2.CoOTHOLIEHUSI MEXAY CTOPOHAMM M yIJIaMU TpeyrojbHUKa. CKalsipHOE IPOU3BENEHUE BEKTOPOB
(12 gacoB)

CuHyc, KOCUHYC M TaHreHC yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. Teopema o ruiomanu
TpeyronbHuKa. Teopema cuHycoB Teopema KocHHYycoB. COOTHOIIEHHS MEXKIYy CTOPOHAMHU M yriaMu
TpeyroiabHuka. Pemenune TpeyronbHukoB CkansipHOe Ipou3BeneHHE BEKTOpoB. CkaisipHOe
IIPOU3BEICHNE B KOOpANHATAX [IpuMeHeHne CKaIsIpHOTO MTPOU3BEICHUS BEKTOPOB P PEILICHNUH 3a/1a4

3.JlmHa OKpYKHOCTH ¥ iomaab kpyra (11 gacon)

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJIMHA OKPY>KHOCTH M IUIONIaAb Kpyra

4. Ismxenus (9 yacoB)

[Tonstue neuxenus [lapannenbHbIN IEPEHOC U TIOBOPOT

5. [loBTrOpenue npoiaeHHoro matepuaia (12 gacon)

MuororpanHuku. AKCMoMbI IIaHumMeTpuu. [loBTopenue.



TemaTuveckoe IIAHMPOBAHUE Y4eOHOr0 MaTepuaJia no npeamery «I'eomerpus» 8 kiacc

YPDOK

a

M Tema ypoka

Bunst yueOHOM nesTeNbHOCTH, BOCIUTATEIbHBINA MTOTSHIIUA

Coznanue OnaronpusITHBIX YCIOBUN JJI Pa3BUTHS COIMATBHO 3HAYMMBIX OTHOIICHHH O0ydYarolmmxcs, |,
MPEXJI€ BCETO, IIEHHOCTHBIX OTHOIICHHI:

K TPyAy Kak OCHOBHOMY CITOCOOY MOCTHKEHHUS >KM3HEHHOTO OJIaroTmojlydusi 4elOBEKa, 3ajory ero
YCHEIHOT0 MPOPECCHOHATHHOTO CAMOOIIPEICTICHHS U OIIYIIEHUs] YBEPEHHOCTH B 3aBTPAITHEM JTHE;

MHOTr0OyroJIbHUKH.

JlatoT ompeneneHuss MHOTOYIOJbHHKA, BBIMYKJIOTO MHOTOYTOJIBHUKA,
YeThIpEXYTOJbHUKA KaK YacTHOTO BHJA BBIIYKIOTO MHOTOYTOJIBHUKA;
(OopMyJIBI CYMMBI YIJIOB BBIIYKJIOIO MHOT'OYTOJIbHUKA, YETHIPEXYTOJIbHUKA C
JTOKa3aTeIbCTBAMH.

VYuatca  gokaseiBaTh  (OpMYJBI  CyMMBI  YIJIOB  BBIIIYKJIOTO
MHOTOYTOJIbHHUKA, YETBIPEXYTONBHUKA; pEelIaTh 33JIa4y M0 TeMeE

Pemenue 3agau

BeiBogsT (GopMynbl CyMMBI YIJIOB BBITYKIOTO MHOIOYroJjbHHKA, Pemaror
3aa4 10 TeMe

[Napamrenorpamm. JlatoT onpenenieHue mapaiieniorpaMMa, ero CBoicTBa. Pemarot 3aqauun
C IPUMCHECHHIEM CBOMCTB MapajuiejorpaMma

[TpusHaku JatoT omnpeneneHue mapajuieIorpamMmma, €ro  IpU3HAaKH.
napaienorpa Jloka3pIBarOT MPU3HAKY MapajuIeIorpaMma;
MMa peIIaroT 3aJja4M 10 TeMe

Pemrenne 3amau Pemaror 3agauu ¢ npuMEHEHUEM MPU3HAKOB NapajuieiorpaMma

«TapaniesorpaMm»

Tpanerus JlatoT ompeneneHuss Tpanmenud W €€ DIIEMEHTOB, pPaBHOOEIPEHHOU

NpSIMOYTOJIBHON — Tpamenuid; CBOMCTBa paBHOOCAPEHHOM Tpameuuu ¢
JI0Ka3aTeJIbCTBAMHU.

Jloka3pIBarOT CBOKCTBA paBHOOEAPEHHOM TpPAIeIH; PEIIaioT

3aJa44 10 TEME




10

11

12

13

14

15

16

17

18

19

20

Teopema Qaieca

QopMynupyoT TeopeMy Qasieca € JI0Ka3aTEIbCTBOM.
Pemarot 3anaun ¢ e€ mpuMeHEeHHEM

3anaun Ha DopMyIHPYIOT OCHOBHBIE TUITBI 33]]a4 Ha MIOCTPOECHHE

MOCTPOEHUE VYuaTca nenuTh OTPE30K Ha I 4YacTel, BBIIOJHITH HE0O0XOIUMBIE
MTOCTPOEHUS

IIpsiMoyronsHuK DOopMyIMpPYIOT OIpENEIeHue MPSIMOYTroJbHUKA, €ro CBOWCTBA U

MpPU3HAaK.
Pemator 3agaun ¢ TPUMEHEHHEM CBOMCTB W TpPHU3HAKA
IPSIMOYTOJIbHUKA

Pom6 u xBagpar

DopMynupyroT onpeaeneHue pomOa (KBaapaTa), CBOMCTBA U

MpHU3HAKH poMOa (KBajapaTa) ¢ T0Ka3aTeIbCTBAMHU.

Jloxa3pIBaroT CBOICTBAa WM MpW3HAKH pombOa (KBagpara); pemaTh 3aJadd C
MPUMEHEHUEM CBOWCTB M MPU3HAKOB poMOa (KBaxpara)

OceBas
LIEHTpaIbHAS
CUMMETPUH.

DopMyIHPYIOT CBOWCTBA
CUMMETPHH.

Yyarcs CTpOUTh CHUMMETPUYHBIE TOUKH;
pacrio3HaBaTh (DUryphl, OOJafaroIIMe OCeBOM U IIEHTPaNbHOU

CHMMeTpHGﬁ; peuiaTh 3aga4u 110 TEME

OIpEACIICHUA U OCeBOM WM LICHTpaJ'ILHOﬁ

Pemenne 3amau

VYuarcst pemath 3aJadyd Ha TMOCTPOGHWE pomba, mapajuie’orpamma,
Tpameruy, KBaapara W OPSAMOYTOJbHHKA, OMHPasCh Ha W3YyYCHHBIC
CBOWMCTBA M MPHU3HAKHU, BBITIOJHATH JICTICHHE OTPE3Ka HA N PaBHBIX YacTei

Pemenne 3amau

VYuarcst pemate 3aJadyd Ha TOCTPOGHWE pomba, mapajuie’orpamma,
Tpaneuuu, KBaapara W IPAMOYTOJIbHUKA, ONHUpasACb Ha HW3YUYCHHBIC
CBOWMCTBA M MPHU3HAKHU; BBIMOJIHATH JICTICHHE OTPE3Ka HA N PaBHBIX YacTei

KonTtponpHas

pabora Ne 1 o Teme
«HeTpIpEXYroJbHUKID)

Dopmynupyrom (GHOPMYIHPOBKU ONpEACTICHUI, TEOpeM O CBOWCTBaxX M
MpU3HAKaX YEeTHIPEXYTONBHUKOB.
Pemraror 3a/1aun Ha TOCTPOCHHE, TOKA3ATEINHCTBO M BHIYHCIICHHS

Co3nanue OnaronpuATHBIX YCIOBHUH U Pa3BUTHS COLMAIBHO 3HAYMMBIX OTHOLICHMN OO0yvaromuxcs, H,
MIPEK/IE BCEro, IEHHOCTHBIX OTHOIICHMIA:

K 3HaHMAM Kak MHTEUIEKTYaJlbHOMY pecypcy, obecneunBaronieMy Oyaylee 4eloBeKa, Kak pe3ylbTaTy
KPOIOTJIMBOTO, HO YBJIEKATEILHOTO Y4eOHOT0 Tpyia;

ITnomane OopMyIUpPYIOT TIOHATHE IUIOLIAM; OCHOBHBIE CBOMCTBA ILIOIIAJCH;
MHOTOYTOJIHHHU BBIBECTH (DOPMYITY IIOMIATH IPIMOYTOIBHIKA; KBaApaTa.
Ka VYuyaTcs pemate 3aJadd Ha TMpUMEHEHHE (OpMYIT TUIONIANX KBajpara,
MPSMOYTOJIbHUKA
IInomane ®opmynupyroT  (GOpMyINBI Ui BBIYUCIICHUS  IUIOMIAIN
MIPSIMOYTOJIBHU MNpsIMOYTOJIbHHMKA, KBaJpaTa.
Ka BbIBeCTH ()OPMYIIy TUIOMIANX MPSIMOYTOJILHUKA, KBajpara. Yudarcs
peliaTh 33a4u Ha MpUMeHeHne popMyIT IUIoIIa I
KBaJpara, IpsMOYTOJIbHUKA
IInomans dopMyIHpYIOT  ONpelAeiCHHE MmapajiesorpaMMa, (QOopMyily  ILIOLIaad
rapajjieorpam napajjiesorpaMma ¢ J0Ka3aTeIbCTBOM;
Ma Yyarcs BEIBOOUTH (POpPMYITY TUIOMAAH MapajuIeorpaMma; pelaTh
3aJ1a4H 110 TEME
ITnomans OopMymHpyIOT  GopMyNTly IUIOMIAAA TapajuiesiorpamMmma,  (hopMyiIy
napaienorpam iomaau pomOa. Pemaror 3amaun mo reme
Ma
ITnomans QopmynupyroT  GopMylly IIIOMIANXd  TPEYTOJbHHKA C
TPEYrOJIbHUKA JIOKA3aTeIBCTBOM, CIEIACTBHUS U3 TEOPEMEL.
yanCSI pemaTb 3aJa4d Ha HaAXOXIACHHUC ILIOIIaan TpGerIH:HI/IKa; Jromanu
MIPSIMOYTOJIEHOTO TPEYTOJIbHUKA
ITnomane QopMmynupyoT QOpMydy IUIOMIATH TPEYTONbHHUKA; TeopeMy o0
TpGerHLHI/IKa OTHOIICHUHN HJIOHR[I[CIZ TpGerHLHI/IKOB, HNMCHOIIUX I10 OCTpOMy yriy.
Pemaror 3amauu mo TeMe
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[Tnomaas Tpanenuu

QopmynupyoT GOopMyIy IJIOLUIAAN TpPaleluu C J0Ka3aTeNbCTBOM; Ydarcs
pears 3a7a4y Ha IPUMEHEHHe POPMYJIbI

[Tnomaas Tpanenuu

GopmynupyorT (GopMyny IUIOMAAM Tpamenuy; Ydarcs
pemarts 3a7a4u Ha IPUMEHEeHne GOpMyJIbl

Pemenue 3anau
«momagn Guryp»

DOopMyJIUPYIOT MOHATHE IUIOIIAIN; OCHOBHBIE CBOMCTBA IUIOLIA/ICH;
¢dopmysl IUIOLIAIH MPSIMOYTOJIbHUKA, KBajparta, TpEYroJabHHUKA,
napajiesorpaMma, poM0a, Tpanenuu

Pemienue 3amau
«omaau Guryp»

@OopMyJIHPYIOT MOHATHE IUIOIIAIN; OCHOBHBIE CBOMCTBA IUIOLIA/ICH;
(hopMy eI IUIOMIA A MIPSIMOYTOJIBHUKA, KBaJpara, TPEYrOJIbHUKA,
napajuiesorpaMma, poM0a, Tpaneuuu

Teopema [Tudaropa ®opmymupyror Teopemy Iludaropa ¢ mokazatenbcTBOM. YuaTcs
nokaspiBaTh TeopeMy lludaropa; pemars 3amadunm Ha HaxOXKICHHE
TUIOTEHY3bl MM KaTeTa B IPSAMOYTOJIbHOM
TpeyronpHuke
Teopema, QopMmynupylOT TeopeMmy, oOpaTHyto Teopeme lludaropa c
obpaTHas JOKa3aTeNbCTBOM;  HOHATHA  NH(AropoBbIX  TPEYTOJbHUKOB,
TeopeMe €TUIMEeTCKUX TPEYTOJIbHUKOB.
[Mudaropa VYuatcsa poka3eiBaTh TeopeMy, oOpaTtHyro TeopeMme [Tudaropa;pemars 3agaun

110 TCMC

Pemenue 3amag Ha
MPUMEHEHHE TEOPEMBI
[Mudaropa

®opmymupyotr Teopemy lludaropa; reopemy, oOparHyio Teopeme
[Mudaropa.

VYuarcsa pemaTh 3ajaud Ha NOpuMeHeHHe Teopembl Iludaropa wu
TeopeMbl, 00paTHoOl Teopeme [Iudaropa

Pemrenue 3agau

@opmynupyor  GopMmydbpl  IUIOIAAM  KBajpaTa,  NPSIMOYTOJBHHKA,
TpeyrojbHHUKa, MapajulenorpamMma, pomba, Tpamenuu; Teopemy Ilugaropa;
Teopemy, oOpatHyto Teopeme [Iudaropa..

[Mpumensiror Gopmyiel TUIOmAM 1 TeopeMy [ludaropa npu pemnieHUU
3a1a4

Pentenue 3amau

@®opmynmupytoT  GOpMyNBl  IUIOMIAAM  KBajapaTa,  OPSIMOYTOJIBHUKA,
TPEeyroJibHHKa, MapajuiesiorpaMma, pomba, Tpamnenuu; teopemy Iludaropa;
TeopeMy, oopaTHylo Teopeme [Tudaropa..

VYuarcs npuMeHsATh GopMyIibl omaa u teopemy Iludaropa npu perieHun
3a/1a4

Pemenue 3agau

Qopmynupyor  ¢GopMynasl  IUIOIIAAM  KBajapara,  MPSMOYTOJBHHKA,
TpeyrojbHUKa, Mapajuienorpamma, pomba, Tpameuuu; Teopemy Iludaropa;
TeopeMy, oopaTHyto Teopeme [Tudaropa..

VYuatcs npuMeHsITh popMyisl uomanyd u teopemy lludaropa npu pereHnn
3aja4

Konrponbhast pabota
No

2 o TeMe
«IInomanu Gpuryp»

DopMynHpyOT GOPMYIUPOBKH ONpPEAETICHHUI, TEOPEM O TIOLIaIIX
KBajJpaTa, MpsSIMOYTOJIbHHUKA, TPEYToJbHUKA, TapajuleorpaMma, pomoa,
Tpanenuu; TeopeMbl [ludaropa; Teopembl, oOpaTHas Teopeme
[Mudaropa.

VYuarcs pemaTh 3aJaud Ha IIOCTPOCHHE, JOKA3aTelIbCTBO U
BBIYHCIICHUS

I'nasa 3. [lapajuiesibHble IpsiMbie (S 1)

Coznanuie 01arompusATHBIX YCIOBHH ISl Pa3BUTHS COIMAIBLHO 3HAYMMBIX OTHOIICHHN OOYyYaroIIUXCs, H,
MMpEKAC BCCTro, ICHHOCTHBIX OTHONIECHUH:

K caMHM cebe Kak X035€BaM CBOEH CyIbObl, CAMOOMPEACTSIONUMCS U CAMOPEATU3YIOIIIUMCS TUIHOCTSIM,
OTBEYAOIINM 32 CBOE COOCTBEHHOE OyayIee.

Onpenenenue DopMyTUPYIOT  OMpeJIeTICHHE TMOJOOHBIX  TPEYTOJBHUKOB, TMOHATHE
MOJOOHBIX MPOMOPLUUOHAIBEHBIX OTPE3KOB; CBOWCTBO OMCCEKTPHCHI yTJIa.
TPEYrOJIbHUKOB Yuyarcs pemarh 3aJ1auu 1Mo TeMe

OTtHotIeHHe DopMyIHPYIOT TeopeMy 00 OTHOIIEHUH
TTOINAAeH MOJOOHBIX IUIOINA/IEH MOOOHBIX TPEYTOIHHUKOB C JOKA3aTEIHLCTBOM.
TPEYrOJIbHUKOB VYuyarcs Jfoka3piBaTh TeOopeMy OO0 OTHOIICHWH IUIOMAACH IOJIOOHBIX

TPEYTOJIbHUKOB; MPUMEHSTH €€ IPH PEIICHUH 33134
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IlepBbrit IIpU3HAK
moa00us
TPEYrOJIbHUKOB

DopMyTUPYIOT TEpPBHIH MPU3HAK MOJOOHMS TPEYrOJbHHKOB C
Jl0Ka3aTeIbCTBOM.

VY4arcst [oKa3pIBaTh MEPBBIA MNPHU3HAK MONOOUS TPEYTrOJILHHKOB;
[NPUMEHSATH NIPU3HAK [IPU PELICHUH 3a4a4

Pemenue 3a1a4 Ha

MPUMEHEHHE
[IEPBOT0  MpHU3HAKa
noaoous

DopMyTUPYIOT TIEPBBIN MPU3HAK MTOI00HSI TPEYTOIHLHUKOB.
VY4aTcst npuMeHSTh NEPBbIA MPU3HAK NOJ00HS TPEYTrOJbHUKOB IIPH PELICHUU
3a1a4

TPEYroJIbHUKOB
Bropoit u DopMyIHPYIOT BTOPOH M TPETHIA IPU3HAKH TOAO0MS TPEYyTrOIEHUKOB C
TPETHH TPU3HAK JOKa3aTeIbCTBOM.
no00us VY4atcst oKa3bIBaTh BTOPOH TpeTHH MpHU3HAKU HOA00US
TPEYroJIbHUKOB TPEYTrOJbHUKOB; MPUMEHSITH NPU3HAKHU MPHU PEIICHUH 3a1a4
Pemienne 3amau Ha QopMyIHpPYIOT TNPHU3HAKKA TOJAOOMS  TPEYTOJBHHUKOB. Ydarcs
IPUMEHEHUE [IPUMEHATh IPU3HAKH NTO100HSI TPEYTOJIBHUKOB IIPU
MIPU3HAKOB pelIeHny 3a1a4
noaoous
KontponbHas OopMymHpyIOT  GOPMYIHPOBKH  ONpPEHCICHUH, TeopeM,

pabora Ne 3 mo Teme
«[Ipusnaku  momo0us
TPEYTOIHHUKOBY

BbIpaXaromux IMpuU3HaKu HO}I06I/I$I TPEYTrOJIbHUKOB.
VYuyarcsa pemaTh 3aJa4r Ha IMOCTPOCHUC, TOKA3aTCILCTBO U
BbIUMCJICHUSA HA MPUMCHCHUC ITPU3HAKOB HOZ[O6I/I$I TPCYTrOJIbHUKOB

Coznanue 01aronpusATHBIX YCIOBHM ISl pa3BUTHS COIMAIBLHO 3HAYMMBIX OTHOIICHUH OOyYaroIIuxcs, H,
MIPEK/IE BCETO, LIEHHOCTHBIX OTHOLIEHHI:

K 3HaHWAM KaK MHTEUIEKTyaJlbHOMY pecypcy, obecnednBaronieMy Oyayliee 4eaoBeKa, Kak pe3yJbTaTy
KpOIIOTIIMBOIO, HO YBJIEKATEeIbHOTO Y4eOHOTO TPY/Ia;

Cpennsist JIMHUSA DopMyIHPYIOT ONPEAEIEHUE CPEAHEH IMHIM TPEYTOJIbHUKA; TEOPEMY

TpeyrojbHHKa 0 CpeldHeH IJIMHUM TPEYroJbHUKA C JOKa3aTeNbCTBOM. Ydarcs
OTIPENEISTh CPETHION JINHHUIO TPEYTrOJIbHHUKA; TOKa3bIBaTh TEOPEMY O
Cpe/lHel TMHUYU TPEYTOJILHIKA;
yMETh pelaTh 3aJadd, HCIOJB3Yys TEOpeMy O CpeqHed IMHUU
TPEYroJbHHKA

Cpenusist JIMHUS DopMynHpYyIOT TEOpeMy O CpeAHEH JHMHUU TpPEYroJbHUKA,

TPEyroJbHHKA. CBOWCTBO MeJIMaH TPEYTrOJIbHUKA.

CBoiicTBO MeinaH VYuatcs pemars 3aauu, UCTIONB3Ys TEOPEMY O CPEIHEH JIMHUM TPEYTroJbHUKA

TPEyroJbHUKA Y CBOIMCTBO MEMaH TPEYTOJbHHUKA

[TponopumoHanbHbIE DopMyIHPYIOT OIpENeNIeHHE CPEIHEro MPOIOPLUOHAIBHOIO (CPEIHETOo

OTPE3KH TeOMETPUYECKOT0) JBYX OTPE3KOB; TEOPEMY O MPONOPIHUOHAIBHBIX

[MponoprmoHanbHbIE OTpe3Kax B MPSIMOYTOJIBHOM TPEYTOJbHUKE; CBOWCTBO BBICOTHI,

OTPE3KH B OpOBENEHHOM W3 BEpIIMHBI MNPSIMOrO yria, B HPSAMOYTOJIbHOM

IPSIMOYTOJIEHOM TPEYroJbHHKE.

TPEYroJbHHUKE VYdaTcs pemarp 3a1a4H 10 TeMe

W3meputenbHbIe @opMynupyoT MeToA MoA0oOUS TpW pEHIeHWH 3aJad4 Ha MOCTPOCHUE

paboTHI Ha TPEYrOJIbHHUKOB.

MECTHOCTH VYuarcs pemarte 3agadyd Ha IOCTPOGHHE TPEYTOJBHUKOB METOIOM
nogo0us; MPUMEHATh TOAO0OHWE TPEYTONBHUKOB K JIOKA3aTENLCTBY
TEOpPEM U PELICHHUIO 3314

3anauu Ha dopmymupyror MeTos mogooust

HOCTPOEHUE VYuarcs IlpumeHsTh MeTOn MNOJOOMS MNpH peIIeHHH 3a1ad Ha

METOJIOM T10]100us1 MOCTPOCHUE

3anaun Ha dopmynupyrotr Mertoa mogobust

HIOCTPOEHUE VYuarcs IlpumeHsTh MeTon MNOJOOMS MNpH peIIeHHH 3axad Ha

METOJIOM IT0{00Ms

MOCTPOCHUE

CuHyc, KOCHHYC U

@opMyIHMpYIOT TOHATHS CHUHYCa, KOCHHyca W TaHT'€HCa OCTpOro yria

TaHTE€HC 0CTpOro MPSIMOYTOJIBHOTO ~ TPEYTOJbHUKA, OCHOBHOE TPUTOHOMETPHUUYECKOE
yria TOKAECTBO.

MPSIMOYTOJIEHOTO VYuaTcs pemars 3a1a4u Mo TeMe

TPEyroJbHUKA

3HayeHHe ~ CHHYCA,
KOCHHYCA M TaHT€HCa
s yraos 30°, 45°,

DopMyIHpYIOT 3HAUEHUS CHHYCa, KOCUHYCa U TaHTEHCAa /ISl YTIIOB, PAaBHBIX
30°, 45°% 60 °
Yuarcd pemath 3aa4u 0 TEMe
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CooTHOLIEHUS
MEXIy CTOPOHAMHU U
yIJaMH

@OpMyJ'II/Ipy}OT NOHATHSA CHHYCA, KOCMHYCAa M TaHT€HCa OCTpPOro yria
MpAMOYTOJIbHOT'O TPCYT'OJIbHUKA, OCHOBHOC

MPSIMOYTOJIEHOTO
TpEYTroNbHHUKA

TPUIOHOMETPUYECKOE TOKAECTBO; 3HAYCHUS CHHyca, KOCHHyCa U
TaHreHca s yrios, pasusix 30°, 45°, 60 ° .
Vyarcs pemars 3a1a4y 10 TEME

Pentenue 3amau

@opmynupyror Teopuio mogo0us TPEYroJbHUKOB, COOTHOIICHHE MEXKIY
CTOPOHaMU W YIJIAMM IIPSIMOYIOJBHOTO TPEYroJIbHHKA IIPU PELICHUU
3a1a4

Y4yarcs BBINOJHATH YEPTEXK MO YCIOBHUIO 33Ja4u

Kontponphas pabora
Ne 4 mo Teme
«IIpumenenue
TEOpUH O TMONOOWH
TPEyroJIbLHUKOB MPH
pELICHUH 3a]1a9»

QOopMyIHpPYIOT TEOPHIO O TMOAOOMH TPEYroJbHUKOB. YyaTcs
MPUMEHSATh TEOPHIO O TIOA0OUN TPEYTOJBHUKOB K JIOKA3aTeIbCTBY
TEOpeM M PELIeHHI0 33Jad; pelarb 3aJadd, HCIIOJIb3Ys
COOTHOIIECHHUS MEXIY CTOPOHAMH M YTIaMHU

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

Bsaumuoe @opMynIHMpYIOT pa3IUYHBIE CIIydYad B3aUMHOIO PACHOJIOXKEHHS NPAMOM U
pacroyoKeHne OKPY’KHOCTH;

IPSIMOM 51 YyaTcs HaXOAUTh PACCTOSIHUE OT TOUKH J10 MPSMOK

OKPY>KHOCTH

KacarenpHas K @opMynHMpYIOT TOHATHS KacaTeIbHOW, TOYKM KAacaHUs, OTpPE3KOB
OKPYKHOCTH KacaTeNbHBIX, IPOBEAEHHBIX U3 OJHON TOYKH; CBOMCTBA KacaTeNbHON U

Pentenue 3amau

€€ MpPU3HAK; CBOKMCTBA OTPE3KOB KACATEJIbHBIX, TPOBEAEHHBIX U3 OJIHOMN
TOYKH, C IOKA3aTeIHCTBAMHU.
VYuarcd J0Ka3plBaTh CBOWCTBO M TMPU3HAK KacaTelIbHOM; ONpenensiTh
KacaTeIbHyI0 K OKPY>KHOCTH;IIPOBOANT Yepe3 JaHHYIO TOUKY
OKPY>KHOCTH KacaTelbHYIO K 3TOM OKPY>KHOCTH; PellIaTh 3aa4H 110 TeME

IeHTpasbHBIA yroiu

QOopMyIHPYIOT TIOHATHS TPATyCHOM MEpHl AYTH OKPYKHOCTH, IIEHTPAIHHOTO
yria.

VYyarcs onpenensaTs rpagyCHyI0 Mepy LHEHTPAILHOTO YIJIa; peraTh

3aJ1a4 10 TeMe

Teopema 0
BIIMCAHHOM YTJIe

DopMyIMpPYIOT TEOPEMY O BIIMCAHHOM YyIjae U €€ CIeICTBUS C
JI0Ka3aTeJIbCTBAMHU.

VYuatcs onpenensTh BIMCAaHHBINA Yo,

JIOKa3bIBaTh TEOPEMY O BIIMCAHHOM YTJIE U CIIEICTBUS K HEll; pemiarh 3a1auu
o TemMe

Teopema 00
OTpe3Kax
HIePECEKAIOLIHNXCS
Xopa

QopMynupyloT TeopeMy O 00 OTpe3Kax IepeceKaloluxcs XOopa ¢
JI0OKa3aTeIbCTBOM.
VYuarcd pemath 3aa4u 0 TeMe

Pentenue 3amau
«lleHTpanbeHbIe u
BIIMCAHHEIC YTJIBD)

Pemarot 3aJa4u 1o TEME

CBoiicTBO
OMCCEeKTPHUCHI yIia

@opMynHUpyIOT  CBOHCTBO  OHCCEKTPUCHI  YIJa,
CJIEJICTBHE U3 TEOPEMBI C 10KA3aTEIbCTBAMH.

VYyarcs HOKa3bpIBaTh CBOWCTBO OMCCEKTPHUCH yTJIa W €r0 CJIEeNCTBUE; pelaTh
3aa4u 10 TeMe

CepenuHHbIN
NEPICHINKYIAP K
OTpPE3KY

QOopMyJIIUPYIOT IOHATHE CEPEAMHHOIO MEPIEHAMKYISIpa; TEOpEMY O
CEpEIMHHOM IEPIEHIUKYJISIpE U €€ CIEACTBHUE C I0Ka3aTeIbCTBAMU. Ydarcs
JIOKa3bIBaTh CBOMCTBO CEPEIMHHOIO IEPIEHAMKYJsApa K OTPE3Ky MU €ro
CIIECTBHE;

peliaTh 3a4a4u 10 TeEME
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Teopema o0 TOuKe
MEPEeCeYeHUsT BBICOT

Q@opMyIHpYIOT TEOpeMy O TE€PEeCeYeHHH BBICOT TPEYrojJbHUKA C
JIOKa3aTEeJILCTBOM.

TpPEeyTrOoJbHHUKA VYuyarcs 0Ka3pIBaTh TEOPEMY O IMEPECEUSHHH BBICOT TPEYTOJNbHHKA; PElaTh
3aa4 1o TeMe
Bniucannas DOopMyIUPYIOT MOHATUS BOMCAHHOW U OMUCAHHOM OKPY>KHOCTEH; OMUCAHHOTO
OKPY>KHOCTb MHOTOYTOJIbBHAKA OKOJIO OKPYKHOCTH; TEOPEMY 00 OKPY>KHOCTH, BIIMCAHHOM
B TPEYTOJIbHUK, C JOKA3aTEIbCTBOM.
VYyarcs mokaszpBaTh TEOPEMY OO0 OKPYKHOCTH, BIFICAHHOW B TPEYTOJIBHUK;
pemaTh 3aa4H 1Mo TeMe
CaoiicTBO DopMyIHUPYIOT TIOHSITUS BIHCAHHON OKPY>KHOCTH; OTHMCAHHOIO
OIHUCAaHHOTO MHOTOYTOJIBHAKA OKOJIO OKPYKHOCTH; TEOPEMY 00 OKpY>KHOCTH, BIIHCAHHOM
YCTBIPEXYTOJIbHUKA B TPEYT'OJIbHUK; CBOMCTBO OITMCAHHOTO quBIpéXYFOHBHHKa.
VYyarcst 10Ka3bIBaTh CBOMCTBO ONHMCAHHOI'O YETHIPEXYTOJBHUKA; pEelIaTh
3a/1ayy 1O TeMe
OnucanHas DopMyNIUPYIOT MOHSTHE BIUCAHHOIO B OKPY>KHOCTh MHOTOYTOJIbHHKA;
OKPYKHOCTb TeopeMy 00 OKPYXHOCTH, OITUCAHHOH OKOJO TpEyroilbHUKa, C
JIOKa3aTeTbCTBOM.
VYdatcs goka3eiBaTh ; TeopeMy OO0 OKPY)KHOCTH, OIMCAHHOW OKOJIO
TPEYTONBHHKA; PENIaTh 33/Ia4H 110 TEMe
CBoiicTBO QopMyIHPYIOT TOHATHS OMIMCAHHOW OKPY>KHOCTH; BIFICAHHOTO B OKPY>KHOCTH
BIIMCAHHOT' O MHOT'OYTOJIbHHKA,
YEeTHIPEXYTOJIbHUKA CBOICTBO BIMCAHHOT'O B OKPY>KHOCTb YETBHIPEXYTOJIbHUKA C JOKA3aTEIHCTBOM.

Vuarcs JOKa3bIBaTh CBOICTBO BIIMCAaHHOTO B OKPY>KHOCTb ‘leTBIpéXerJ'H:HI/IKa;
peuiaTthb 3aga4u 110 TEME

Pewenne 3amau
« OKpY>KHOCTB»

KonTtponsHas padora
Ne

5 mo Teme
«OKpYy>KHOCTBY»

QopMyIHpYIOT OMNpEJeNeHUs] KacaTelnbHOH, TOYKM KacaHUs, OTPE3KOB
KacaTClIbHBIX, HpOBeILéHHBIX u3 OI[HOﬁ TOYKH,; HEHTPAJIBHOT'O U BIMCAHHOTO
YITIOB, CEPEeIUHHOTO TEpPIEHAWKYJspa, BIWMCAaHHOW W  ONHCAaHHOH
OKpPY’KHOCTEH; CBOWCTBO KacaTeNbHOW M €€ MPU3HAK; CBOMCTBO OTPE3KOB
KacaTClIbHBIX, HpOBeILéHHLIX nus3 OI[HOI>'I TOYKH, TCOPEMY O BIIMCAHHOM YTIJIC
u e€ CIeACTBUs, TeOpeMy O 00 OTpe3Kax MepeceKaloInXcs XOpA; CBOHCTBO
OMCCEKTPHCHI YIJIa U €T

CIIEJICTBHSI; TEOPEMY O CEPEeIMHHOM TMEPIIEHANKYIIIPE; TEOPEMY O TTePECEICHUN
BBICOT TPEYTOJIbHUKA; TEOPEMBbI 00 OKPYKHOCTAX: BIIMCAHHOH B TPEYTOJIBHUK
Y OIMCAHHOM OKOJIO TPEYrOJbHUKA; CBOHCTBA OMUCAHHOTO M BITUCAHHOTO

YETBIPEXYTOJBHUKOB

VYuarcd pemath 3aa4u 0 TEMe

[ToBTOpEHuUeE MO TeMe
«YeThIpEXYroIbHUKH
»

OopMymapyIOT (HOPMYITHPOBKH OINpEACIeHUH, TEOpeM O CBOWCTBaX M
MPU3HAKAX YETHIPEXYTOIHHUKOB.

VYyaTcs pemaTh pa3sHOYPOBHEBBIC 3aJladydl Ha IOCTPOCHHUE,
JOKa3aTCJIbCTBO WU BBIYUCIICHUA

IToBTOpEHUE 11O TEME
«IImomanb»

dopmynupyrOT GOPMYITHPOBKH ONPEICIICHU, TEOPEM O TUIOIIAISIX

KBaJpaTa, MpsSIMOYTOJIbHHIKA, TPEYToJbHUKA, TIapajuleiorpaMma, pomoa,
Tpamenuu; TeopeMbl [ludaropa; Teopembl, oOpaTHas TeopeMe
[Mudaropa.

VYdaTcs pemath pa3sHOYPOBHEBBIE 3aladyll Ha IOCTPOCHUE,
JTIOKa3aTeILCTBO U BBIYUCIICHUS




TemaTuveckoe IJIaHMPOBaHUE Y4eOHOr0o MaTepuaJia no npeamery «Marematuka. ['eomerpusp» 9 kiaacc

2 yaca B HeJeJ10, 68 4acoB B roj

]ﬂEH-BO
4A2C0B

Ne Tema ypoka Buabl yueOHOM 1eATEJIBLHOCTH
n/fiNe n/n BocnuTaTeabHbIIH MOTEHINAJ
I'maBa 1. BexTop24 ®opMHUpPOBaHHWE OTBETCTBEHHOTO OTHOLIEHUSI K YYEHHIO,
Ha TJIOCKOCTH TOTOBHOCTH M CIOCOOHOCTH OOYYarOIIMXCS K CAMOPa3BUTHIO U
caMo0Opa3oBaHUI0O Ha OCHOBE MOTHBAIMM K OOyYEHHUIO U
MO3HAHHWIO, OCO3HAHHOMY BBIOOpPY M MOCTPOCHMIO JAajbHEMIen
WHANBUAYyAIbHON  TpaekTopuu  oOpa3oBaHus Ha  0Oase
OpUEHTHPOBKM B Mupe mpodeccuii u mnpodeccrnoHaTbHBIX
NpEeANOYTEHUH, C Y4YEeTOM YCTOMYMBBIX I[103HABATEJIbHBIX
WHTEPECOB, a TaK)Ke Ha OCHOBE (DOPMHUPOBAHUS yBAKUTEIHHOTO
OTHOILIEHUS K TPYHy, Pa3BUTHUSL ONBITA Y4YacTHS B COLMAIBHO
3HAYUMOM TPY/IE;
dopMHpoBaHUE LETIOCTHOTO MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHONH  MPAKTHKH,  YYUTHIBAIONIETO  COIMANBLHOE,
KYyJBTYpPHOE, SI3BIKOBOE, TyXOBHOE€ MHOTOOOpa3ne COBPEMEHHOTO
MHpA;
] [ToBTOpEHME [TOBTOpAIOT TEOPETUYECKUI MaTepuall Kypca TeOMETpuu 8
TpeyronpHuKH KJIacca. PemaroT npakTuiyeckue 3agadyu
[ToBTOpeHue [ToBTOpPSIIOT TEOpeTHUECKUM MaTepual Kypca TeoMeTpuu 8
TpeyronbHUKH KJ1acca. PemaroT npakTuueckue 3agadu
[ToBTOpEHME [TOBTOpAIOT TEOPETUYECKU MaTepuall Kypca Te€OMETpuu 8
YeThIpexyroJibHUKA Kjacca. Pemarot npakTuyeckre 3aJiauu
[lonsiTue BekTOpa. @opMyIUPYIOT OHIATHE BEKTOPA, €r0 Hayajla M KOHLA, HyJIEBOI
PaBenctBo BEKTOp, JJIMHA BEKTOpPa, KOJUIMHEApHbIE, COHAINpAaBIICHHEIE,
BEKTOPOB IIPOTHUBOIIOJIOKHO HANIPABJICHHBIE, PABHBIE BEKTOPA
Pemaror 3agaum o teme
Cymma JBYX @OopMyIMPYIOT TOHATHE CYMMBI JBYX BEKTOPOB Ha IpUMEpE
BEKTOPOB. 3aKOHBI npaBuja TPEYroJIbHHMKA, MapajuieiorpaMMa, MHOTOYTOJIbHHKA,
CJI0KEHHUS 3aKOHBI CJI0KEHHsI BEKTOPOB. PemaroT 3a1aun no teme
Cymma Pemarot npaktuueckue 3agaduu
HECKOJBKHX
BEKTOPOB
Brruuranue @opMyIMpPYIOT  MOHATHE  Pa3HOCTH  JIBYyX  BEKTOPOB,
BEKTOPOB MPOTUBOIIOJOXKHBIX BEKTOPOB, IIOCTPOEHUE PA3HOCTH JIBYX
BEKTOPOB 2 M3l crioco0amu, TeopeMa O pa3HOCTU 2-X BEKTOPOB
Pemaror 3agaum o teme
YMHOXeHnE @opMyIMpPYIOT TPUHIMI  YMHOXKEHHS BEKTOpa Ha YHCIIO,
BEKTOpa Ha YHCIIO CBOMCTBAa YMHOXKEHUS BEKTOpa Ha 4HCJO. PemaroT 3agaud 1o
TEME
[Ipumenenne Pewarot 3agaun o teme
BEKTOPOB K
pelIeHUIO 3a/1a4
10 Cpenusis ~ nUHUS QopMyIUPYIOT MOHATHE CPEAHSSA JIMHMUS Tpamnelud, H3y4aroT
Tpanenuu TEOpEMY O CpeHEel JUHUU Tpanennn. PemaroT 3aga4un mo teme
11 Pemenune 3amau c Pemmrarot 3amaun mo teme
MPUMEHEHUEM
BEKTOPOB
12 KonTponbHas Pewaror 3agaun 1o teme.

pabora Nel
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«BekropbD»

AHnanus K/p DOopMyIMPYIOT JIEMMY O KOJUIMHEAPHBIX BEKTOpPAX, TEOPEMY O
Paznoxenue pa3noKeHHe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM
BEKTOpa IO JBYM PemraroT 3amaun mo teme
HEKOJUIMHEApHbBIM
BEKTOpam

Koopaunatst DopMyJIHPYIOT TOHSATUE KOOPAMHATHI BEKTOpPA, KOOPIUHATHI
BEKTOpa Pa3HOCTH ¥ CYMMBI BEKTOPOB. PelaroT 3a/1auu no reme

Koopaunatsr DopMyJIHPYIOT TOHATHE KOOPAMHATHI BEKTOpPA, KOOPIUHATHI
BEKTOpa Pa3HOCTH ¥ CYMMBI BEKTOPOB. PelaroT 3a1auu 1no treme

[Ipocreiimue DQopMyJIHPYIOT CBA3b MEXKIY KOOpAMHATAMH BEKTOpa U
3aJa4u B KOOpAMHATaMHM €r0 Hayajga M KOHIA, KOOPJIHWHATBI CEpPEIUHbI
KOOpAMHATax OTpe3Ka, BBIUMCICHUE JUIMHBI BEKTOPa, PACCTOSHHE MEXIY

JIByMsI TOUKaMu. PermaroT 3aa4u 1o teme

[Ipocreiimue PemaroTt 3agaun no teMe
3aJa4u B
KOOpAMHATax

YpaBHEeHHE TUHUHA
Ha TJIOCKOCTHU

BcenomunatoT ypaBHeHue NpsMOM U3 Kypca anreOpbl, HaXOAsT
CBAA3b C TEOMETPHUEH.

VYuyarcs pacnosHaBaTh IPSAMYH0 JIMHAIO Ha IUIOCKOCTH IO
3aJJaHHOMY YPaBHEHUIO

Paznoxenue
BEKTOpa 3(0)
HEKOJUTHHEAPHBIM
BEKTOpaM

Pemmrarot 3amaun mo teme

Paznoxxenne
BEKTOpa o
HCKOJIJII/IHeapHI)IM
BEKTOpaM

Pemarot 3agaun mo teMe

Koopauuatsl
BEKTOpa YpaBHCHHE
IpsIMON

DOopMyIUPYIOT YPABHEHUE OKPYKHOCTH
Pemaror 3agauun 1o teme

Koopaunatsl DopMyJIHPYIOT YpaBHEHUE MPSIMOiL
BEKTOpa YpaBHECHUE Pewaror 3agaun 1o teme
OKPY>KHOCTH

Pewmenne 3amau Pewrarot 3agaun 1o teme

KonTponbhas Pemrarot 3amauu no teme.
pabota Ne2 «Metox
KOOpJUHATY

I'nasa 12 Dopmuposarue OCO3HAHHOZ20, VBadNCUMeENbHO20 u
Coommnowenus 000podKCcenamenbHo20 OMHOWEHUS K OpY2OM) Hel0GeKy, e20
MedHcoy cmopoHamu MHEHUI0, MUPOBO33PEHUIO, KVIbIMYpe, A3bIKY, 6epe, 2PadtCOAHCKOU
u yenamu nO3UYUU, K UCIOPUU, KYTbIype, peaucuu, mpaouyusim, A36IKam,
mpey20/ibHUKA. yenHocmam Hapoooe Poccuu u napoooe mupa; 2omosnocmu u
Ckansapmoe cnocobHocmu ecmu OUanoe ¢ Opyeumu 1100bMu U 00CMuU2ams 8
npouseeoenue HeM 83AUMONOHUMAHUSL
6€KMOpos Oceoenue coyuanbHvlX HOPM, HPABUL NOGeOeHUs, pored u Qopm

COYUAIbHOU JHCUBHU 8 SPYRNAX U COODUECTNBAX, 6KIIOYUAsL 63POCTble U
coyuanbHble CO0bWecmea, yiacmue 8 WKOIbHOM CAMOYNPAGIeHUU U
00WeCMBEHHOU JCUBHU 8 NPedenax B03PACMHbIX KOMNEMeHYUull ¢
VUemoM — PeCUOHAIbHBIX,  IMHOKYJIbIMYDHBIX, COYUANbHBIX U
IKOHOMUYECKUX 0CODEeHHOCmel

Cunyc, KOCUHYC U
TaHTEHC yria

DopMyIUPYIOT TIOHATHS CUHYC, KOCUHYC M TaHTeHC yria oT 0 110
180 rpamycoB, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO,
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dbopMynbl IS BBIYMCICHUS KOOPAMHATHI TOYKH, (HOPMYIIBI
npuBeaeHus. Pemaior 3a1auu 1o reme

Cunyc, KOCUHYC U
TaHT€HC yTiIa

[ToBTOpstOT M GOPMYIMPYIOT MOHATHS CHHYCa, KOCHHyca W
TaHIeHCa yIJa.

OcHoBHOE DOopMyIUPYIOT TEOPEMY O IUIOLIAAHA TPEYTOIbHUKA
TPUTOHOMETPUUYECK Pemarot 3agaun o teme
oe TOKJIECTBO.
Teopema 0
JIOIIa I
TpeyrojbHHKa

Teopema cuHyCcOB

DOopMyIUPYIOT TEOPEMY CHHYCOB U KOCUHYCOB
Pemarot 3agauu o teme

Teopema DopMyJIHPYIOT TEOPEMY O IUIOMIAAN TPEYroJIbHUKA. Ydarcs
KOCHHYCOB MPUMEHATD €€ IIPU PeIlIeHUH 3aay.
Yuarcs HaxoJuTh HCU3ZBCCTHBIC JJICMCHTLI TPCYIrOJILHHUKOB,
MPUMEHSS HW3BECTHBIE COOTHOIICHUS MEXAY CTOpPOHAMH U
yIIaMU TPEyroJIbHUKA
CootHomeHus @OopMyIUpPYIOT COOTHOLIEHUS MEXKIYy CTOPOHAMHM M YIVIAMH
MEXIYy CTOpPOHaMHU TpPEYroJibHUKA
n yriiamMmu Yyarcs HaxXOJUuTb HCU3ZBECTHBIC JJICMCHTLI TPCYIrOJIbHHUKOB,
TPEYroJIbHUKA. NPUMEHSE HW3BECTHBIE COOTHOLIECHUSI MEXAY CTOpOHAaMU U
yIJIaMU TPEyroJIbHUKa
CootHomeHus DOopMyIUPYIOT COOTHOLIEHUS MEXKIAYy CTOPOHAMHM M YIVIAMH
MEXJy CTOpOHaAMH TpeyrojbHUKa
n yriiaMmu Yuarca HHXOI[I/ITB HCHU3BCCTHBIC JJICMCHTBI TPCYTOJBbHUKOB,
TpPeyrojbHHKa. NPUMEHSST HW3BECTHbIE COOTHOILICHUS MEXAY CTOpOHaMH U
yIJIaMU TPEyroJIbHUKA
Pemenne @OpMyIMPYIOT COOTHOLIEHUS MEXKIYy CTOPOHAMHM M YIVIAMH
TPEYroJIbHUKOB TpeyrojbHUKa

VYyarcs HaxXxOAWTh HEU3BECTHBIE DJIEMEHTHI TPEYTOJIBHUKOB,
NPUMEHSAS WU3BECTHBIE COOTHOLICHUS MEXAY CTOpOHAMU U
YIJIAMH TPEYTOJIbHUKA

Yron wMexnay

@OopMyJIUPYIOT MOHATHE CKAIIPHOE NPOU3BEIECHHE BEKTOPOB,

BEKTOpaMHU yToJl MEKAY BEKTOpaMHM, CKJIIPHBIN KBajapar
CkanspHoe Pemarot 3agaun no teme
HPOM3BEIECHUE
BEKTOPOB
CkamnsipHoe DopMyJIUPYIOT TEOpPEMY O CKaJIIPHOM IIPOM3BEIEHHM JIBYX
IIPOU3BEICHUE B BEKTOPOB B KOOpJAMHATaX, CIEICTBUS M3 HEE, CBOWCTBA
KOOpJAMHATax CKaJIIpHOTO Ipou3BeieHus PematoT 3a1aun no Teme
IIpumenenue Pewaror 3agaun 1o teme
CKaJIIpHOTO
IIPOU3BEICHUS
BEKTOPOB npu
pelIeHuH 3a1a4
KontpomnbHas Pemaror 3agaun no reme.
pabota No3
«CooTHo1EHUA
MEXJy CTOpPOHaMH
U yriaamu
TPEYTroJIbHUKAY
Inasa 3 [nudd B: Ocsoenue coyuanvnvix HOpm, npasun nogeoewus, ponei u
OKpYJICHOCMU u Gopm coyuanvHou HCU3HU 8 2PYNNAX U COOOWECMBAX, BKIIOUAS

nI0Waos Kpyea

63pOocCjble U coyualbHbvle COO6W€CM6&,‘ paseumue mMopajibHOocOo
CO3HAHUA U KOMNEemMeHmMHoOCmu 6 peuleHut MopalbHblX I’lpO6]I€M
HA OCHO6€ JIUYHOCNHO20 6bl60pa, qbopMupoeaHue HPABCNMBEHHbBIX
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yyecme U  HPABCMBEHHO20  NOBE0eHUs, OCO3HAHHO20 U
OMBEMCMBEHHO20 OMHOULEHUSL K COOCTNBEHHBIM NOCHYNKAM,
Dopmuposanue KOMMYHUKAMUBHOU KOMNEMEHMHOCMU 8 0OWeHUU U
compyoHUYeCmEe CO C8ePCMHUKAMU, OeMbMU CIApuie2o U MAAOME20
603pacma, 63poCibiMU 6 npoyecce 0OPA308aMeENbHOU, 00UeCMBEEHHO
NOAE3HOM, YHeOHO-UCCIe008AMENbCKOU, MBOPUECKOU U OpYy2UX 6UO08
desamenbHocmu

[IpaBunbHbBIE
MHOTOYTOJIBHUKH H
UX IIOCTPOCHUE

@opmynupytoT  GOpMyIbl  CyMMBI  YIJIOB  BBIITYKJIOTO
MHOTOYTOJbHUKA, CBOMCTB OWCCEKTPHUCHI YIJa, CEPEAMHHOTO
NEPICHINKYIApa K OTPEe3Ky, Teopema 00 OKPYKHOCTU
BIMCAHHOW W ONHCAaHHOM OKOJO TPEYTrOJbHHUKA, MPU3HAKU
paBHOOGAPEHHOTO TPEYTOJbHUKA, MPABUIBHBIA MHOTOYTOJBHHUK,
dbopmyna s BRIYUCIICHHS YTJia MPaBUJIBHOTO MHOTOYTOJBHUKA
Pemaror 3agauu o reme

[IpaBusibHbIE
MHOT'OYT'OJIbHUKU H
UX MOCTPOCHHE

@opmynupyloT  GOpMyJdbl  CyMMBI  YIJIOB  BBIIIYKJIOIO
MHOTOYTOJIbHUKA, CBOMCTB OWCCEKTPUCHI YIJa, CEPEeIUHHOIO
NEepIEHIUKYJIApa K OTpPe3Ky, TeopeMa 00 OKpYKHOCTH
BIIMCAHHOW M OIIMCAaHHOM OKOJIO TPEyrOJbHUKA, IIPU3HAKU
PaBHOOEIPEHHOIO TPEYrOJIbHUKA, PAaBUIbHBIH MHOTOYTOJIbHHUK,
dopmyna 11 BBIYUCICHHS yTIIiIa MPaBUIBHOTO MHOTOYTOJIbHUKA
Pemraror 3amauu no teme

OKpy’KHOCTb, DOopMyIUPYIOT OKPYKHOCTb, ONMCAHHAS OKOJIO IPAaBWIBHOIO
ONMCAaHHAsA  OKOJIO MHOTOYI'OJIbHUKA M BIIMCAHHAs B NPaBUJIbHBIA MHOTOYT'OJIHUK,
IIPaBUIILHOTO TEOPEMBI O JAHHBIX OKPYKHOCTSX
MHOTOYI'OJIbHUKA U Pemarot 3agaun no teme
BIIMCAHHAS B
MPaBWIbHBIN
MHOT'OYTOJIbHUK

DopMybl JUIs @opmynupyroT  GopMysbl Ui BBIYMCICHHS  IUIOLIAAU
BBIYMCIICHUS IIPaBUJIBHOTO MHOTOYTOJIBHUKA, €ro CTOPOHBI M pajauyca
IJI0IAAN BIIMCAHHOU OKPY’KHOCTHU
[IPaBUWIbHOTO Pemaror 3apaun o reme
MHOI'OYTOJIbHUKA

Jnnaa DopMynUpyIOT GOPMYITY BBIYMCICHUS JTUHBI OKPYKHOCTH
OKPYKHOCTH Pemarot 3agaun o teme

JlnnHa @opMynupyoT (OpMyIbI U BBIUUCIEHHS IUJIOMIAIN, Kpyra U
OKPY’KHOCTH KpyTOBOI'O CEKTOpa,

Pemenne 3agau

[lnomane kpyra u
KpYTOBOI'O CEKTOpa

Pemarot 3amauu mo teme

[lnomane kpyra u
KpyTOBOI'O CEKTOpa

@opmynupyroT (HopMyIIbl A BBIYUCICHUS IUIOUIANU, Kpyra U
KpyTOBOI'O CEKTOpa
Pemrarot 3amaun mo teme

Pemenne 3amau «
JnmuHa OKpy’>KHOCTH
U TUIOLIATL KpyTay

Pemarot 3agaun no teMe

O0o00marommii
YpPOK IO TEeME «
JlTMHA OKPY»KHOCTH
1 IUIOMIATb KPyTray

Pemraror 3aJa4iu 110 TEMEC

KontponbHas Pemaror 3agaun mo Teme
pabota Ned« [InuHa
OKPY>KHOCTH u
TJIOIAb KPyTay
Thasa 4 B: Dopmuposanue  OCHO8  IKOJIO2UYECKOU  K)IbMmypol
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Jlsuorcenus

coomeemcmeyoueli. COBPEMEHHOMY VPOBHIO IKOJOSUUECKO20
MbIWUICHUS, pA36Umue ONbIMa dKOI02UYECKU OPUEHMUPOBAHHOU
PePeKcusHO-0YeHOUHOU U NPAKMUYECKOU OesimelbHOCMU 8
IHCUSHEHHBIX CUMYAYUSX,

Oco3nanue 3naueHusi ceMbU 8 JHCU3HU Helogeka U obujecmaa,
NpUHAMUE YEHHOCMU CeMEeUHOU JCU3HU, Y8adcumenvHoe U
3a60mausoe OMHOUEHUe K YIeHAM C80ell CeMbll;

Pazeumue 9CMemu4ecKo2o CO3HAHUSA uepes oceoenue
Xy002cecmeenno20 Hacaeous Hapooog Poccuu u mupa, meopueckoii
0esmeNbHOCIMU ICIMEeMU1ecKo20 Xapakmepa

[Tonsitue DopMyTUPYIOT TMOHITHE OTOOpa)KEHUS TUIOCKOCTH Ha cebs u

JIBIKEHUS JIBIDKEHUS, OCEBOM U IIEHTPATbLHON CUMMETPUH
Pewarot 3agauu no teme

[TonsiTne DopMYJIHPYIOT OCHOBHBIE CBOMCTBA ABUKECHUS
JIBUKEHUS PemaroT 3agauu 1no teme

[TapannenpHbIi DopMyJIHPYIOT MOHATUE MAPATIIETBHBIN TEPEHOC — ABUKEHHUE
IIEPEHOC Pewaror 3agaun 1o teme

[TapannenpHbIi DopMyIHPYIOT HOHATUE MAPATIIEIBHBIN MTEPEHOC — ABUKECHHUE
MIEPEHOC Pewarot 3agaun no teme

[ToBoport DOopMyIUPYIOT MTOHATHE ITOBOPOT

PemraroT 3amaun mo reme

Pemrenue 3agau no
TeMe o
«ITapannenbHbIi
MepeHoC u
TTOBOPOTY

Pemraror 3aJa4u 110 TEMEC

Pemarot 3agaun no teMe

Pemenue 3amay o
TEMeE IBUKEHUE

[ToaroroBka K Pemarot 3agaun o teme

KOHTPOJIBHOU

pabote

Kontponbnas Pewaror 3agaun no teme

pabota Ne5»

JBr>xeHue»

Inasa 12 B | Bocnumanue poccuiickou 2paxcOancKkou UuOeHmMuUyHOCmu.
Ilosmopenue nampuomusm, yeadxcenue Kk Omeuecmsy, npowiioe u Hacmosujee
NPOUOEHHO20 MHOJOHayuoHanvHo2o Hapooa Poccuu, ocosunanue ceoeil smuuueckoil
Mamepuana NPUHAONIeHCHOCIU, 3HAHUEe UCMOpUU, SA3bIKA, KVIbIMYPbl 8020

Hapdoa, c60e2o Kpasi, OCHO8 KYIbMYPHO20 Hacledus Hapooos Poccuu u
yenopeuecmed, YceoeHue SYMAHUCMUYECKUX, OeMOKPAMUYECKUX U
MPAQUYUOHHBIX — YEHHOCMel — MHOCOHAYUOHANbHO20 — POCCUNICKO20
0bwpcmea, 8ocnumaHnue 4yecmea OmMeenmcmeeHHOCmMu U 00j12d nepeo
Pooynori;

Dopmuposanue  OMEEMCMBEHHO20 ~ OMHOWEHUSL K YYEHUIO,
20m@eHoCMU U CNOCOOHOCMU  0OYYAIOWUXCA K CaAMOPA38UMUI0 U
Camqobpazoeanuio Ha 0CHO8e MOMUBAYUU K OOYUEHUIO U NO3ZHAHUIO,
OCO3HAHHOMY B8blO0PY U NOCMPOEHUIO OdlbHetiulell UHOUBUOYAbHOU
mpagkmopuu 06pazoeanusi Ha baze OPUESHMUPOSKU 8 Mupe npogeccuil
u 0hecCUOHANbHBIX  NPeOnouYmeHull, ¢ y4emom YCMOU4UBbIX
NO3HABAMENbHBIX UHMEPEeCco8, d MAKICe HA OCHO8e (DOPMUPOSAHUs
VBANCUMENbHO2O OMHOWEHUL K MPYOy, pa36Umusi Onblma y4acmus 6
COYUATbHO 3HAUUMOM mpyoe;




Dopmuposanue YerocmHo20 MUpPOBO33PEHUs, COOMBENMCMBYIOUE20
COBPEMEHHOMY YPOBHIO PA38UMUSL HAYKU U 0OUWeCmBeHHOU NPAKMUKLU,
yuumuelearowe2o CoyuarbHoe, KyIbmypHoe, A3bIK0Goe, O0VYXO8HOE
MHOZo0bpasue co8pemenHo20 Mupa,

Kpurepun u HOpMbI OLlEHNBAHUS.

Kpurepuun ommooK:

K rpyObpiM ommbkaM OTHOCATCS OIIMOKH, KOTOpPhIE OOHAPYKMBAIOT HE3HAHHWE ydaluMmucs Gopmy,
MIPaBUJI, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHE WX MPUMEHSITh, HE3HAHUE TIPUEMOB PEIICHHs 3a/1ad,
paccMaTpuBaeMbIX B yU€OHHMKAX, a TAK)KE BHIYMCIUTENbHBIE OMIMOKU, €CIIM OHH HE SBIISIOTCS OMMCKOM;

K HerpyObIM ommOKaM OTHOCSITCS: MOTEPsl KOPHS WIIM COXPAaHEHUE B OTBETE IMOCTOPOHHEIO KOPHS;
oTOpackiBaHne 0€3 0OBSICHEHHI OJTHOTO U3 HUX U PAaBHO3HAYHBIC UM,

K Hemoueram OTHOCSTCS: HEAOCTATOYHOCTh WJIM OTCYTCTBHE MOSICHEHHH, 0OOCHOBAHUI B PEIICHUSIX.
Ol1eHKa YCTHBIX OTBETOB YYaIIMXCS 0 MaTeMaTHKe:

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIN YUEHUK:

- TOJIHO PacKphli COJepKaHUe MaTepualia B 00beMe, MPeayCMOTPEHHOM MTPOrpaMMOil U y4eOHUKOM,

- UBJOXKWI Marepuall TPaMOTHBIM SI3BIKOM B OMPEACICHHOW JOTHYEeCKOW MOCIeA0BaTEeIHbHOCTH,
TOYHO MCTIONB3YsI MATEMAaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

- TPaBWJIBHO BBIMIOJHUJ PUCYHKH, YUEPTEKH, TPAPUKH, COMTyTCTBYIOILINE OTBETY;

- TOKa3aJl yMEHHE WIUIIOCTPUPOBATh TEOPETUYECKUE TOJIOKEHUS KOHKPETHBIMU TPUMEPAMU,
MPUMEHSATh UX B HOBOUM CUTYyaIlMH MPU BBIMOJHEHUN IPAKTHYECKOTO 3aaHMs;

- TPOAEMOHCTPUPOBAJl YCBOEHHE paHEe M3YyUYEeHHBIX COMYTCTBYIOUIMX BOIIPOCOB,

c(OPMUPOBAHHOCTh M YCTOWYMBOCTD HUCIIOJIB3YEMBIX MIPHU OTPAOOTKE YMEHHI U HABBIKOB;

- OTBeyaJ CaMOCTOSITeNIbHO 03 HaBOJSAIIUX BOMPOCOB yuuTeNs. BO3MOXKHBI OJ1HA - 1B€ HETOUHOCTH
MIPU OCBEIICHUH BTOPOCTETICHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, KOTOPBIE YUYEHUK JIETKO MCIPABHI IO
3aMEYaHHI0 YUUTEs.

OTBET OIICHHBAETCS OTMETKOW «4», €CIi OH YAOBIETBOPSET B OCHOBHOM TPeOOBaHUSM Ha OIICHKY
«5», HO TIPH 3TOM MMEET OJIMH U3 HEJAOCTATKOB:

- B MBIIOKEHUU JOMYIICHBI HEOONbIINE NpPOOENbl, HE HWCKAa3HWBIIME MAaTEMAaTHUYECKOE COJEpiKaHue
OTBETA;

- JIOMYUICHBI OJIVH — JIBa HEJIOUETa MPH OCBEIICHUH OCHOBHOTO COJICP KaHUS OTBETA, UCIIPABICHHBIE
10 3aMEUYaHUI0 YUUTEIS;

- JIOmyIIeHbI OmuOKa Win 0oJiee IBYX HEAOYETOB MPHU OCBEUICHHH BTOPOCTEIIEHHBIX BOIPOCOB WU B
BBIKJIQJIKaX, JIETKO HCIIPABJICHHBIE M0 3aMEYaHHUIO YYUTES.

OtMeTKa «3» CTaBUTCS B CIENYIONIUX CIIyYasX:

- HETMOJIHO WJIM HEMOCJeI0BaTeIbHO PACKpPBITO COJEp’KaHUE MaTepuasa, HO I[IOKa3aHO of1ee
MOHMMAaHHE BOMPOCA M MPOJEMOHCTPUPOBAHBI YMEHHsI, NOCTATOYHBIC ISl NaTbHEWIEro yCBOCHUS
IporpaMMHOr0 MaTepuana (ompeneneHHble «TpeOoBaHMSMH K MaTeMaTHUYeCKOH MOJATOTOBKE
yYaIuXxCcs»);

- HMEJHNCh 3aTPyJAHEHHS WIM JOMyLIeHbl OIIMOKH B OINpEAeTCHUH TOHSATHH, HCIOJIb30BAHUN
MaTEeMAaTHYECKON TEPMUHOJOTUH, YepTek,axX, Bbl KIAJKax, HCIPABICHHBIE TIOCIE HECKOJIbKUX
HABOJSIIUX BOIIPOCOB YUUTEIIS;

- YYCHHK HE CIOpaBWICA C TPUMEHEHHEM TEOPHH B HOBOM CHUTyallud TIPH BBIIOJHEHUU
MPAKTHUYECKOT0 3aJJaHMsl, HO BBITMIOJHUI 3aJJaHUsI 00513aTEILHOTO YPOBHS CII0XKHOCTH T10 IaHHOH TeMe;

OTMeTKa «2» CTaBUTCS B CIEAYIONIUX CIIyYasx:

- He PacKphITO OCHOBHOE COJ/Iep KaHKe yueOHOro MaTepuana;

- O0OHapy»XeHO HEe3HaHWEe WM HEMOHMMAaHUE YYCHHKOM OOIbINeH WM Hanboliee Ba)KHOU YacTH
y4eOHOro MaTepuania;

- JIOMyLICHBbl OMMOKU B OMNPENeICHUH IMOHITHI, TPH HCIOJIB30BAHUU MaTEeMAaTUYECKOM
TEPMHUHOJIOTHH, B PUCYHKaX, yepTexax WiH rpadukax, B BBIKJIAIKaX, KOTOpble HE UCHPABIEHBI MOCIE
HECKOJIbKMX HABOJSIIUX BOIIPOCOB YUUTEIIS.

OtmMmetka «1» cTaBUTCH, €CIIN:

- YYCHHK OOHApPYKHII MOJIHOE HE3HAHHWE M HEMOHMMAaHHE M3y4yaeMoro y4eOHOTO MaTepuana Wid He
CMOT OTBETUTH HU Ha OJMH U3 IMOCTABJIIEHHBIX BOIPOCOB 110 U3y4YaeMOMY MaTepuay.

OﬂeHKa MUCbMCHHBIX KOHTPOJBbHBIX [28.6OT yYalnuXxcH:




OtMeTKa «5» CTaBUTCS, €CIIN:

- paboTa BBITIOJTHEHA MOJTHOCTHIO;

- B PEIICHUH HET MaTEeMAaTUYECKUX OMIMOOK (BO3MOXHA OJHA HETOYHOCTb, OMKCKA, HE SBIISIOMIASCS
CJICICTBHEM HE3HAHWsI WJIM HETIOHUMAaHUs Y4eOHOTO MaTepuana).

OtMeTKa «4» CTaBUTCS, €CIN:

- paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBAHHWS IIArOB PEIICHUS HEJOCTATOYHBI (€CIM YMEHHE
000CHOBBIBAThH PACCYKIECHUS HE SIBISLIOCH CIICIIUATBHBIM 0O0BEKTOM MPOBEPKH);

- JIOMyIIeHa OJHA OmWOKa WM JBa-TPH HeJoYeTa B BBIKJIAIKAX, PHUCYHKAX, UYepTeKaxX WU
rpadukax (eciu 3TU BUBI pabOThI HE SBISUTUCH CHIEIMAIBHBIM 00bEKTOM ITPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIHU:

- JOMyIIeHbl 6oyiee OAHON OIMMOKK WM OoJee NBYX-TPEX HEJOUYETOB B BBHIKJIAJIKAX, YEPTEIKAX WIIH
rpadukax, HO yJaluiics BIajeeT 00s3aTeIbHBIMA YMEHUSMH T10 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

- JIOMYIIEHBbI CYIIECTBEHHBIE OIMMOKH, MOKA3aBIIWE, YTO YYAIIUWCS HE BJIaJIeeT 00s3aTeIbHBIMHU
YMEHUSIMH TI0 TaHHOW TeMe B TIOJTHOM Mepe.

OtMeTKa «1» cTaBUTCS, €CIH:

- pabora TmoOKa3ajga TOJHOE OTCYTCTBHE Yy YydYallerocs OO0S3aTeNbHBIX 3HAHUN W yMEHHH 110
MIPOBEPSIEMOM TEME WJIM 3HAYUTENIbHASI 9acTh paOOTHI BHITIOJHEHA HE CAMOCTOSITEIIBHO.




KoHTpoJsbHO-U3MepHTe/IbHBIE MaTepuabl 8 kiace

KoHTposbHas pabora N21

BapuaHrT |

Yacmp A

3anmwunTe HoMepa BepHbIX OTBETOB K 3a4aHuio 1.

1. Ha pucyHke ABCD - Tpaneuus, AB||OD, AO||CD, AD=0D, AD#AO.

B 0 C

A D
a) ABOD -
napannenorpam
M. 6) ABOD -
poMmb6.

A)

ZA

OD=

ZB

OA

Yacmb B

3anuwuTe oTBEThI K 3agaHuam 2 n 3.

2. OuaroHann npsamoyrosbHMka ABCD nepecekawoTcs B Touyke O. Hanmaute nepumetp
TpeyronbHuka AOB, ecnmn AB=4, AD=3, BD=5.



3. OpHa 3 CTOPOH napannenorpamma B 4 pasa MeHbllue ApYroi CTOpoHbl. Hanaute ganHy 6onblien
CTOPOHbI, €C/IM NEPUMETP Napassenorpamma paseH 50 cm.

Yacmsb C

3anuniumte o60CcHOBaHME K 3aaHnAM 4-6.

4. Ha pucyHke ABCD - pom6, ZBAD=150°. Haingute yrnbl TpeyronsHuka AOB.

5. HayepTtute npsmMoyronbHbin TpeyronbHMK ABC, Ha ctopoHe BC oTmeTbTe Touky N, He
aBnawowenca ee cepeauHon. [loctporte ¢uUrypy, CUMMETPUYHYIO TpeyroabHuky ABC
OTHOCUTEJIbHO TOYKM N.

6. B napannenorpamme ABCD, 6uccektpuca yrna D nepecekaet ctopoHy AB B Touke M, AM=15, MB=3.
Hanpgute nepumeTtp napannenorpamma.

BapuaHrT i
Yacmb A

3anuwmnTe HoMepa BEPHbIX OTBETOB K 3aaHnio 1.
1. Ha pucyHke ABCD - tpaneuus, AB||OD, AO| |CD, AD=CD, AD#BA.

B 0 C

A D
a) AOCD -
napannenorpamMm. 6)
AOCD - pom6.
B) ABOD
-  pomb.
)
ZCOD=/
AOD p)
ZAOD=/
BOA
Yacmb B
3anuwuTe oTBETLI K 334aHuaM 2 n 3.
2. OwnaroHann npsamoyronbHmMka ABCD nepecekaotca B Todyke O. Hanaute nepumerp
TpeyrosbHnKa AOB, ecin AB=8, AD=6, BD=10.
3. OaHa 13 CTOpPOH MapajsiesiorpaMmma B 6 pasa MeHblle ApYyron CTOpoHbl. Hangute annHy 6osbluei
CTOPOHbI, €CAU NEPUMETP NapasisielorpamMmma paBeH 56 cm.
Yacmb C
3anunwmte 060CHOBaHME K 3aiaHnAM 4-6.



1\ ‘ r C
4. Ha pucyHke ABCD - pom6, ZABC=40°. HainguTe yrabl TpeyroabHuka BOC. D
5. HauepTtute pom6 ABCD. MNocTpoiite puUrypy, CUMMETPUYHYIO EMY OTHOCUTENBHO NpsMoit BD.

6. B napannenorpamme ABCD, 6uccekTtpuca yrna C nepecekaet ctopoHy AD B Touke N, AN=6, ND=10.
Hanpgute nepumeTtp napannenorpamma.

KoHTpoabHasa pabota N22

BapuaHrT |

Yacmb A

3anuwunTte HoMepa BepPHbIX OTBETOB K 3afaHuio 1.

1. Vcnonb3ys AaHHble PUCYHKA, HaaUTe MIOoLWaib TPEYro/bHUKA.

4 6

a) 45; 6) 216; 8) 50; 1) 72.

Yacmeb B

3anuwiunTe OTBET K 3aJaHut0 2.

2. CTopoHbI NpsAMoyroJibHMKa 15 1 20. YeMy paBHa agmnaroHanb NpsMoOyroJibHMKa?

Yacmb C

3anuiumnte o60CcHOBaHME K 3aaaHnam 3-5.

3. BbicoTa paBHObGeApeHHOro TPeyrosibHWKa, NMpoBeAeHHasl K OCHOBaHWI, paBHa 8 cM, OCHOBaHWe
paBHO 12 cM. Hanante 60KOBYIO CTOPOHY.

4. Hanaute nnowanb paBHoOGeApPeHHOM Tpaneuuun, ecim ee oCHoBaHUSA paBHbl 4 U 10 cM, a 6oKoBas
CTOpPOHa - 5 cM.

5. Ha pucyHke ABCD - npsimoyronbHuk. DH_LAC. CtopoHa CD B Tpu pasa MeHblue gmnaroHaam AC. Hangute
DH,

B C
-
A D
ecnn AD=16.
BapuaHT
Yacmb A

3anuiLuMTe HOMepa BEPHbIX OTBETOB K 3agaHuio 1.
1. WNcnonb3ys AaHHble PUCYHKA, HAUAUTE NJIOLLAAb TPEYro/IbHMKA.



7 4
a) 27,5; 6) 28; B) 27; 1) 30.
Yacmb B
3anuwunTe OTBET K 3a4aHut0 2.
2. OfHa 13 CTOPOH NPAMOYrosibHMKa paBHa 12. [inaroHansb - 20. Haiaute Apyryto CTOPOHY.
Yacmb C
3anuwmnTte o60CcHOBaHUE K 3aaHuaMm 3-5.
3. Hanpaute cTopoHy pomba, ec/in ero gnaroHanam paBHbl 24 n 32 cMm.
4. Hangute nnowaab paBHobeapeHHOM Tpaneuuu, ecin OJHO M3 OCHOBaHWMI paBHO 6 CM, GOKoBas
CTOpPOHa - 15 cMm, BbicoTa - 9 CM.
5. Ha pucyHke ABCD - npamoyrosbHuk. BHLAC. CtopoHa CD B 4eTbipe pa3a MeHblle CTOpoHbl AD. Hanaute

DH,
B C

A D
ecnu AC=34.

KoHTpoabHas pabota N23

BapuaHrT |
Yacmb A

3anunTe HoMepa BEPHbIX OTBETOB K 3aJaHUSAM 1 1 2.

1. B npsmoyronbHuke ABCD /BDC=a, guaroHanb paBHa 15.

Haiaute AD. a) 15sin(a), 6) 15cos(a), B) 15tg(a), r) 15ctg(a).

2. B tpeyronbHuke ABC yron C npsimon, AB=20, BC=16. Hangute aavHy cpegHen AMHum MP,
MEeAB, PeBC. a) 7 cMm, 6) 8 cM, B) 6 cM, ) 5 cM.

Yacmb B

3anuwuTe oTBeT K 3adaHnsam 3 u 4.
3. Hangute ganHy ocHoBaHuMa AD, nsobpaxkeHHoM Ha pucyHke Tpaneumn ABCD, ecan BC=7, BO=3, OD=6.

B Cc

LN

A D

4. B paBHOGEApEHHOM TPEYrosibHUKEe, OCHOBaAHME PaBHO 14, yron mexay 60KOBbIMU CTOPOHaMMU
paBeH 60°. Hanaute AAnHY BbICOTbI, MPOBEAEHHON K OCHOBAHMUIO.

Yacmb C

3anunwmte 060CHOBaHME K 3alaHUAM 5-6.




5. Ha pucyHke CM un BH BbicoTbl TpeyronbHunka ABC. [lokaxkute, 4to TpeyronbHukn ACM n ABH noao6Hbl.

[

A H
6. B TpeyronbHuke ABC npsimas, napannenbHas ctopoHe AB nepecekaet BbicoTy CH B Touke M, u
ctopoHy AC B Touke K. Hainaute cos(A), ecam AH=8, MK=4, AK=6.
BapuaHrt
Yacmpb A
3anuiinTe HoMepa BEepHbIX OTBETOB K 3a/1laHNsAM 1 1 2.
1. B npsamoyronbHuke ABCD /ABD=B, auaroHanb paBHa 13.
Haipgute CD. a) 13sin(B), 6) 13cos(B), B) 13tg(B), r) 13ctg(B).
2. B TtpeyronbHuke ABC yron C - npsamon, AC=8, BC=15. Hanaute annHy cpeaHen nMHumn MP,
MEeAC, PeBC. a) 8,5;6) 9; 8) 8; 1) 9,5.
Yacmb B
3anuwuunTe oTBeT K 3agaHnsam 3 u 4.
3. Hanpgute aamHy ocHoBaHus BC, n3obpaxkeHHoM Ha pucyHKe Tpaneunn ABCD, ecan AD=15, BO=2, OD=6.

B Cc

LN

A D

4. B paBHOOeApeHHOM TpPeYyrosbHUKe, OCHOBaHWe paBHO 16, yron MeXjay OCHOBaHMEM U GOKOBOM
cTopoHon 60°. Haingute AAMHY BbICOTbI, MPOBEAEHHOM K OCHOBaHMIO.

Yacmb C

3anuwmnTte 060CcHOBaHUE K 3aaHUAM 5-6.

5. Ha pucyHke AM u CH BbicoTbl TpeyronbHuKa ABC. [lokaxuTe, 4to TpeyroibHMkmM BHC 1 AMB noao6Hbl.

A
Cc

6. TpeyronbHMk ABC npsmoyronbHbii. M3 Toukm H, nexaulen Ha runoTteHyse AB, onyueH
nepneHamKynsp K BC, oH nepecekaet ee B Touke M. Haingute cos(A), ecam AH=5, HM=6, AC=9.

KoHTpoabHasa pabora N24

BapuaHT |

Yacmb A

3anuwunTte HoMepa BEPHbIX OTBETOB K 3aaHMsAM 1 1 2.

1. K OKpYy)>XHOCTM C UeHTpoM Touke O npoBefeHbl KacatesbHble AB 1 AC (B u C TOUYKM KacaHua).
Haingute Z/BAC, echn ZAOB=50°.



a) 60°, 6) 80°, B) 75°, 1) 95°.
2. Ha pucyHke ZCDA=65°, /AOB=30°.
Hainante Z/DAB. a) 80°, 6) 95°, B) 85°, 1) 100°.

c
A

Yacmb B

3anuinTe OTBET K 3aaHnsm 3 n 4,

3. MNpsAMoyrosibHbIN TPEYrosibHUK ¢ KateTaMu 8 1 15 BnucaH B OKpyKHOCTb. Hanaute paguyc.

4. J1Be XopAbl OAHON OKPY>XHOCTU MepeceKaroTcs B TOUKe, AeNislien OAHy Xopay Ha oTpe3kn 3 un 25, a
APYryto — Ha OTPE3KN, OANH U3 KOTOPbIX B 3 pa3a 6oablie apyroro. Hangurte aanHy BTOPOM Xopabl.
Yacms C

3anuwmnTte o60CHOBaHUE K 3aaHUAM 5-6.

5. Ha pucyHke AC - guameTp okpy»xHoctu, BHLAC. Haigute ganny xopapl BC, ecam AH=8cm,HC=2cMm.

6. TpeyronbHuke ABC - paBHOOeApeHHbIn ¢ ocHoBaHMeM AC. Ero nepmmetp paseH 40 cm, AC=16 cm.
Hanpgute aanHy otpeska BM (M - Toyka KacaHMs BMIMCAaHHOM OKPYXHOCTU co cTopoHoit BC).

A Cc

BapuaHrT
Yacmb A

3anuwunTte HoMepa BEPHbIX OTBETOB K 3aaHnsaAM 1 U 2.

1. K OKpyXHOCTU C LeHTpoM TouKe O npoBedeHbl KacatenbHble AB n AC (B 1 C ToYKM KacaHus).
Hanpgute ZAOC, echn ZBAC=82°.

a) 50°, 6) 49°, B) 45°, ) 38°.

2. Ha pucyHke £ZD0OC=43°, /A=70°. Hangute LABD.



a) 67°, 6) 70°, B) 75°, 1) 65°.

A
D

Yacmb B

3anuwuTe oTBeT K 3agaHnsam 3 u 4.

3. B OKpY>XHOCTU C paguycoM paBHbIiM 8,5 cM nposeaeHbl anameTtpbl AC u xopaa AK=8cM. Haingute
anunHy xopabi CK.

4, Xoppapl AB n CD nepecekatoTcsa B Todke E. Hanaute aanHy otpeska AE, ecnin oH B 4 pasa MeHbLUe
oTpesKa EB. M3sBecTHO, uto CE=8CM, DE=18CM.

Yacmb C

3anuwmnTte 060CHOBaHUE K 3aaHUAM 5-6.
5. Hanaute nepumetp TpeyronbHuKa ABC, M3006paXeHHOro Ha puUcyHKe, ecim O - LEHTP
BNucaHHom okpy>kHoctn, AM=11cMm, MC=4cm, AB=16CM.

6. TpeyronbHuke EFG - paBHOGeapeHHbIN, ¢ ocHoBaHueM EG. Ero nepmmeTp paBeH 44 cMm, FG=14CM.

Hangute
A F

JMHY oTpe3Ka FM (M - Touka KacaHMs BNUCaHHOM OKPYXXHOCTM CO CTOpOHOMBC).

KoHTpoabHas pabora N25

BapuaHT |

Yacmb A

3anmwunTte HoMepa BepHbIX OTBETOB K 3a4aHnsam 1-3.

1. Ha KaxkOgoM M3 MpuMBEOEHHbIX HUXE PUCYHKOB M306pa)keH napasnnenorpaMM, obnagarowmm temum
MM MHbIMWU CBOMCTBAMU. Mcnonb3ysa pAaHHble, MPUBEAEHHbIE Ha PUCYHKaAX YKaXXUTe HOoMepa Tex
PUCYHKOB, Ha KOTOpPbIX

n3obparkeH poMb6.



S
<7 | <l

13

A

14 30°
B r

2. Wcnonb3ysa AaHHbIe pUCYHKa, HanauTe niowaab paBHo6eapeHHOM TpaneLumu.

4 6
a) 42, 6) 44, B) 38, 1) 40.
3. Hanamute GOKOBYIO CTOPOHY paBHOOEeAPEHHOrO TPEYrosbHUKa, €C/IM €ro OCHOBaHME paBHO 22, a
YyroJ npu ocHoBaHuM paBeH 60°.
a) 12, 6) 24, B) 22, 1) 20.
Yacmeb B
3anuwuunTe oTBET K 3aJaHNAM 4 1 5.
4. B OKpPY>XHOCTU C LUEHTPOM B Touke O 1 pagmycoM paBHbIM 3 CM, npoBeaeHa KacatenbHas BC
(B - Touka KacaHusa). Hangute aamnHy otpeska BC, ecam OC =5.
5. Ha pucyHke P u H cepenHbl cTopoH, BK - BbicOTa TpeyrosisH1Ka. Hanaute niolaab TPEYrosibHUKa, eCu
PH
=13cMm, BK=8cm.

Yacmb C
3anuwmnTte 060CcHOBaHUE K 3aaHUAM 6-7.

6. B TpeyronbHuke ABC Ha ctopoHe AB oTMeveHa Touka M, Ha ctopoHe AC Touka N, npuyem, BC| | MN.
Hangute aamHy ctopoHbl BC, ecim ctopoHa AC=10cM, NC=4cM, MN=8cM.



7. B pombe ABCD amaroHanb AC nepecekaet BbicoTy DM, npoBeaeHHyto K ctopoHe BC, B Touke P.
Hanante ananHbl otpeskos DP n PM, ecam ctopoHa poMba paBHa 17 cM, a BbicoTa paBHa 8 cM.

BapuaHT

Yacmb A

3anmwunTte HoMepa BepHbIX OTBETOB K 3a4aHunsam 1-3.

1. Ha KaX0M 13 NpUBEAEHHbIX HXKE PUCYHKOB M306paXkeH napanasesiorpamMm, ob1agatomin TeMm nam
WMHbIMM CBOMCTBaMMU. MIcNonb3ys AaHHble, MPUBEAEHHbIE HA PUCYHKAX YKaXXUTe HOMepa Tex PUCYHKOB, Ha

KOTOPbIX
5””
40° '

13

A

30°
30° 300

14 -
B r

n3obpaxkeH pomo.
2. Mcnonb3ys AaHHble PUCYHKa, HallauTe naollajb paBHOGeApeHHOM Tpaneyumn.

5 7
a) 35, 6) 63, B) 90, ) 81.

3. Hanaute 60KOBYIO CTOPOHY paBHOGEAPEHHOrO TPEYrosbHMKa, €C/M ero BbicoTa paBHa 8, a

Yron npu ocHoBaHMM paseH 30°.

a) 16, 6) 18, B) 63, 1) 14.

Yacmb B

3anuwuTe OTBET K 3aJaHNAM 4 1 5.

4. B OKPY>XHOCTM C LLeHTpOoM B Touke O 1 paguycoM paBHbIM 8 cM, npoBeaeHa KacatenbHas BC

(B - Touka KacaHus). Hangute gaunny otpeska OC, ecam BC=15.

5. Ha pucyHke P 1 H cepeauHbl cTopoH, BK - BbicoTa TpeyronbHuKa. HainauTte naolaab TpeyroabHUKa, ecam

PH
=18cM, BK=17cmMm.



A K c

Yacmb C

3anuwmnTte 060CHOBaHUE K 3aaHUAM 6-7.

6. B TpeyronbHuke ABC Ha ctopoHe AB oTMeveHa Touka M, Ha ctopoHe AC Touka N, npuyem, BC| | MN.
Hangute annHy ctopoHbl BC, ecnn ctopoHa AB=12cm, MB=7cM, MN=3cMm.

7. B kBagpaTte ABCD gmaroHanb AC nepecekaeT otpe3oK BM (MeAD) B Touke P. Hangute AnvHbI
oTpe3KoB BP 1 PM, ecnun ctopoHa KBagparta paBHa 12 cMm, a oTpe3ok AM=5cm.



OTBeTbl K KOHTPOJIbHLIM pa6oTaM no reomeTpumn 8 Knacc

OT1BeTbl Ha KOHTPOJILHYIO paboTty N21 anga 8 knacca

BapuaHrt |
1.
a,

3.20 cm.

4. LBAO=75°, LAOB=90°, ZABO=15°,
5.

Moctpoe

Hue.

6. 66.

BapuaHrt Il
1.

L o

© RN

3.24 cm.

4. £BCO=70°, £BOC=90°, £CBO=20°.
5.

Moctpoe

HUe.

6.52.

OTBeTbl HA KOHTPOJLHYIO paboTy N22 ansa 8 Knacca




BapuaHrt |
1



Bapuanrt Il
1

=

3. 20 cMm.
4, 162.
5.8 cm.

OTBeThbl HA KOHTPOLHYIO paboTy N23 ansa 8 kKnacca

BapuaHr |
1. a.

2.

B

3

1

4

4.73V.

6. 23.
BapuaHrt Il
1. 6.

2.

a

3

5

4. 83Y.

6. 35.

OTBeThbl HA KOHTPOJLHYIO paboTy N24 anga 8 kKnacca




BapuaHrT |
1. 6.

2.

B

5
5.20--V.
6. 4.

Bapuanrt Il
1. 6.
2. a.



3. 15.
4. 6.
5. 40.
6. 6.

OT1BeTbl Ha KOHTPOJAbLHYIO paboTty N25 nng 8 kKnacca

BapuaHrt |

1. a.

2. a.

3. B

4.4,

5. 104.

6. 1313.

7. PM=3,75¢cm, DP=4,25¢cm.

Bapuant Il a 1. a,r.
2. 6.
3. a
4.17.
5. 306.
6.7,2.

3 14
7. BP=9 c¢cm. PM=3 cMm.
17 17



KonTpo/sbHO-u3MepHuTe/bHbIC MaTepHaJIbl 9 KiIace



KontpoabHas padora Ne 1

1 BapuaHT.
1). Hauepture nBa HEKOJIMHEApHBIX BekTopa ¢ M

8 . IlocTpoiiTe BEKTOpHI, paBHbIE:

La433 o
a). ;0). 26-a
2). Ha cropone BC pomba ABCD nexur Touka K
takag, 4yto BK = KC, O — Touka mepeceyeHus
nuaroHanen. BsIpa3sute BeKTOpBI A0, AK, KD

o — L =
gyepes BEKTOPbI a=AB , 6=AD

3). B paBHOOenpeHHOW Tpamenuu BHICOTA JETUT
OoJpIliee OCHOBAHHWE HA OTPE3KH, paBHBIE J M /2 CM.

Haiimure CpeHIO0 JTUHUIO TpaleLUU.
4). * B tpeyronsauke ABC O — Touka mepeceueHus

—_—

AO

MCOHUAH. BBIp a3uTC BCKTOP

i=AB , =AC

Uepe3 BCKTOPLI

2 BapuaHT

-

1). HaueptuTe nBa HEKOJUIMHEApHBIX BeKkTOopa M u
n . I[TocTpolTe BEKTOPHI, paBHBIE:

l*+2ﬁ L
a). ;0). 3n—-m
2). Ha cropone CD xBanpata ABCD nexur touka P
takasg, yto CP = PD , O — Touka mepeceyeHus

— — —
nuaroHaneid. BoipazuTte BEKTOpBI BO, BP, PA
R R
BEKTOPBI x=BA u Y =BC
3). B paBHOOEIpEHHOM Tpamnenuy OJUH U3 YIJIOB PABEH
60°, GOKOBas CTOPOHA paBHa & CM, a MEHbIIEE
ocHOBaHWe 7 c¢m. Haligute cpenHIO0 JIMHUIO
Tpanenuu.
4). * B tpeyronbauke MNK O — ToYKa NepeceueHHs

MN=%, MK=j, MO=k{3+}

yepes

MeJUaH,
Haitnure yucno k.

KonTposabHas padora Ne 2

1 BapuaHr.

-

1). Haligure koopuHaThl U JUIMHY BeKTopa ¢

~3;6], 2; 2]

, €CIIN

- ]_ - - -

a=—m—n, m
3

2). HanumuTe ypaBHEHHE OKPYXHOCTH C LIEHTPOM B
Touke A (- 3,2), npoxosiiei yepes Touky B (0; - 2).

3). Tpeyroneauk MNK 3amaH KOOpJAWHATAMU CBOUX
BepumH: M (-6,1), N(2;4), K(2;-2).

a). lokaxure, uro , MNK _ paBHOOEPEHHBII;

0). Halimute BbICOTY, IPOBENEHHYIO U3 BEPIIUHBI M.

4). * HaliquTe KOOpaAUHATHI TOYKH N, JIeKaleld Ha OCU
abcuucc u paBHOyman€éHHoW oT Touek P u K, ecnu

P(-1;3)u K(0;2).

2 BapuaHT.

-

1). Haligure koopiuHaThl U JUIMHY BEKTOpa 6

¢l6;-2,d1;-2

, €CIIH

g=—0¢—d,
2 .
2). Hanumure ypaBHEHHE OKPYKHOCTU C LIEHTPOM B
touke C (2, 1 ), npoxopsuien uepe3 Touky D (5, 5 ).

3). Tpeyronmbank CDE 3amaH KOOpAMHATAMH CBOUX
BepmnH: C (2;2), D (6;,5), E(5;-2).

a). JlokaxxuTe, uTo A CDE . paBHOOEPEHHBIN;
0). Haligute OuccekTpucy, NPOBEIEHHYIO
BepiuuHsbl C.

u3

4). * Haiinute KOOPAMHATHI TOUKH A, JIexkaleid Ha ocu
OpAMHAT W paBHOYJAJIEHHOW OT Todyek B m C, eciu
B(l;-3)u C(2;0).

KonTpoJabnast padora Ne 3

1 BapuaHT

2 BapuaHT
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