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Pabouast nporpamma y4e0HOro0 nmpeaMera
«I'eomeTpus»

YpoBeHb 00111er0 00pa3zoBaHus (KjJacc) OCHOBHOE cpeaHee 7— 9 Kjacc

IIporpamMma pa3padoTaHa HA OCHOBE

. COopnuka pabouux nporpamm odieo0pazoBaTenbHbIX yupexaenuit «I'eomerpus 7-9» (M «lIpocsemenue» 2015 r.
dIr'oC)

. [Tpumepnbix nporpamm o matematuke (M Ipoda 2000r.,2002r., 2004 roa,2014),

. ABTtopckoit mporpammsl: [Iporpamma o reomerpun 7-9 xnacc/ JI.C. AranacsH, B.®. byry3os, C.b. Kagomies u np./
[Iporpammer o6mieo6pazoBaTenpHbIX yupexaennid. ['eomerpus. 10-11/ Coct. T.A. Bypmuctposa. -M.: IIpocsemenue, 2014.



INOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpaMma 1mo reoMeTprH cocTaBiieHa Ha ocHOBe DenepaibHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa
(®I'OC) u TpeboBanmii Kk pe3yipTaTaM OCHOBHOTO 00111ero oOpa3zoBanus, npeactaBieHHbix B @I'OC. B [Iporpamme
penycMOTpeHbl pa3BuTue Bcex 0003HaueHHbIX B @I'OC 0CHOBHBIX BUIOB JESATEILHOCTH YUYCHUKOB U BBITIOJIHEHUE eI U
3ajad, noctaBjieHHBIX PI'OC.

HporpaMMa pa3pa60TaHa Ha OCHOBC CJICAYIOIINX HOPMATHUBHBIX JOKYMCHTOB 1 MCTOAUYCCKUX MATCPHUAJIOB:

1)®DenepanbHbli TOCYAAPCTBEHHBI 00pa30BATENbHBIN CTaHAAPT OCHOBHOI'O OOILIETO 00pa30BaHUs, YTBEPKICHHBIN IPUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot «17» nekadbps 2010 r. Ne 1897;

2)DenepanbHblii 3akoH 00 oOpazoBanuu B Poccuiickoit denepannu Ne 273-03 ot 29.12.2012;
3) Yuebnuk I'eomertpusi: 7 —9 xu. / JI. C. Atanacss, B. @. byty3o0s, C. b. Kagomiies u ap. — M.: [Ipocsemenue, 2019.

4)IIporpammbl o01Ie00pazoBaTeNbHbIX yupexaeHuil. 'eomerpus 7-9 knaccsl. CoctaBurens: bypmuctposa T.A., M.:
[Ipocsemenne, 2014 r.

Hean nporpaMMbl:

OBJIaJICHHE CUCTEMOM MaTeMaTUYECKUX 3HAHUN M YMEHUI, HEOOXOUMBIX I IPUMEHEHHUS B IPAKTUUECKOMN eI TETbHOCTH,
M3YYEHUS CMEXHBIX TUCUUIUINH, TPOAOKEHUsT 00pa30BaHMsl; UHTEJUIEKTYallbHOE pa3BUTHE, (HOPMHUPOBAHHUE Kau€CTB JIUYHOCTH,
HEO0OXOJAMMBIX YEJIOBEKY AJI MOJTHOLIEHHON dU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMATHYECKOU JeATEIbHOCTH:
SICHOCTU U TOYHOCTH MBICITU, KPUTUYHOCTU MBIILJIEHUS, UHTYUIIMH, TIOTUYECKOT'O MBIIUICHUS, 3JIEMEHTOB AJITOPUTMUYECKON
KYJbTYpPBbI, IPOCTPAHCTBEHHBIX MPE/ICTABIEHUN, CHOCOOHOCTH K MPEOAO0JIECHUIO TPYTHOCTEM;

3axauyv nporpaMmabl:




IINIAHUPOBAHUC U OCYILICCTBIICHUC aHFOpHTMH‘IGCKOﬁ ACATCIIbHOCTHU, BBIIIOJJHCHUC 3a/ITaHHBIX 1 KOHCTPYUPOBAHUC HOBBIX
AJITOPUTMOB,

pPCUICHUC p33H006pa3HI>IX KJIACCOB 3a44a4 U3 PA3JIMIHbIX Pa3acyioB KypcCa, B TOM YHCJIC 3a/1a4, Tpe6YI-OHlI/IX ITOUCKA IIYTHU U
CIT0CO00B PCHICHUA,

HCCICAOBATCIIbCKAA ACATCIbHOCTL, PA3BUTHC HI[CP'I, IIPOBCACHUC SKCIICPUMCHTOB, O606HIGHI/I€, IIOCTAaHOBKH U (bOpMYJIPIpOBaHI/IH
HOBBIX 3a14a4,

SICHOC, TOYHOC, I'PaMOTHOC HU3JIOKCHUC CBOUX MBICJICH B YCTHOﬁ 1 TIHCbMEHHOM peun, UCIIOJIb30BAHUEC PA3JIMYHBIX A3BIKOB
MaTCMaTHuKH (CHOBCCHOFO, CHMBOJIMYCCKOI'O, Fpa(i)I/I‘-IGCKOFO), CBO6OIIHOFO nmepexoga ¢ OAHOIO A3bIKa Ha ,Z[perﬁ JIIsA
WIIIOCTpallu, HHTCPIIPECTAINH, API'YMCHTAIINH U JJOKA3aTCJIbCTBA,

IIPOBCACHUC NOKA3aTCIIbHBIX paCCY)KHCHHﬁ, APrymCcHTallny, BEIABMIKCHHC THIIOTC3 U UX O6OCHOBaHI/I€;

MOMCK, CUCTEMATHU3ALIMS, AHATIN3 U KJIacCUPUKALXs HHPOPMALIUU, UCTIOJIb30BAaHUE PA3HOOOPA3HBIX NHPOPMALIMOHHBIX
MCTOYHHUKOB, BKJIFOUasl yUeOHYIO U CIPABOYHYIO JIUTEPATYPY, COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

Y4eOHO-MeTOANYEeCKUIT KOMILJIEKT
1. 'eomerpust: 7—9 ki / JI. C. Aranacsa, B. @. byry3os, C. b. Kagomuies u n1p. — M.: IIpoceemenue, 2004—2011. .

2. 'eometpus: pabouas terpaab: 7 ki. / JI. C. Atanacss, B. ®@. byty3os, 0. A. I'nazkos, U. U. FOnuna. — M.: [Ipocsernienue,
2004—2011.

3. 'eomerpusi: pabouas Terpanp: 8 k. / JI. C. Atanacsan, B. @. byryzos, 0. A. I'mazkos, U. U. FOnuna. — M.: [Ipocsernienue,
2004—2011.



4. I'eometpust: paboyas tetpanb: 9 ki. / JI. C. Atanacss, B. @. byty3os, 10. A. I'nazkos, U. U. FOnuna. — M.: [Ipocsenienue,
2004—2011.

5.3uB b. I'. 'eometpusi: nuaakt. matepuansl: 7 kii. / b. I'. 3uB, B. M. Meitnep. — M.: [Ipocsemenune, 2004—2011.
6. 3uB b. I'. 'eomerpust: nunakt. matepuansl: 8 ki. / b. I'. 3us, B. M. Meitnep. — M.: [Ipocsemenne, 2006—2011.
7.3uB b. I'. 'eometpus: munakt. matepuansl: 9 k. / b. I'. 3uB. — M.: [Ipocemenne, 2004—2011.

8. 3yuenue reometpuu B 7, 8, 9 kiaccax: MeToa, pekoMeHaanuu: kH. 11 yuurens /JI. C. AtanacsH, B. @. byry3zos, 0. A.
I'mazkoB u ap. — M.: [Ipoceemenne, 2003—2011.

9. Mumenko T. M. I'eometpus: Tematuueckue tectol: 7 k1. / T. M. Mumenko, A. JI. biuakos. — M.: [Ipocsemenne, 2008—
2011.

10. Mumenko T. M. I'eomerpus: rematudeckue Tecthl: 8 k1. / T.M.Mumenko, A.J[.bauakoB. — M.: IIpocsemenue, 2008—
2011.

11. Mumenko T. M. I'eomerpus: rematudeckue Tectol: 9 k1. / T. M. Mumenko, A. JI. bimakos. — M.: IIpocsemenue, 2008.

TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA COAEP KAHUA
KYPCA

[TporpamMma obecrieunBaeT JOCTHKEHHE CICAYIONINX PE3yIbTaTOB OCBOCHHS 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHus:

JIMYHOCTHBIE:




dopMUpOBaHKE OTBETCTBEHHOI'O OTHOIICHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K 00YUYEHUIO U MTO3HAHUIO, BBIOOPY JalibHENIEero 00pa3oBaHus Ha 0a3e OPUECHTUPOBKHU
B Mupe npodeccuii U MpoPecCUOHABHBIX MPEANOYTEHUNA, 0CO3HAHHOMY MOCTPOEHUIO UHIMBUIyaIbHOM 00pa3oBaTeIbHON
TPAEKTOPUH C YUYETOM YCTOMUMBBIX [TO3HABATEIbHBIX HHTEPECOB;

cDOpMI/IpOBaHI/Ie HCJIOCTHOI'O MUPOBO33PCHUA, COOTBCTCTBYIOICTO COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKU U 06Hl€CTBCHHOI>i
IIPAKTHUKH,

cDOpMHpOBElHI/Ie KOMMYHI/IKaTHBHOI;'I KOMIICTCHTHOCTH B O6HIGHI/II/I U COTPYAHHUYICCTBC CO CBCPCTHUKAMM, CTApIINMH U MJIAAIIINMHU
B O6pa3OBaTCHBHOﬁ, O6HI€CTB€HHO HOHG3HOﬁ, y‘l€6H0-HCCHeﬂOBaTeHBCKOﬁ, TBOp‘lGCKOﬁ " IPpYIrux BUAax ACATCIIbBHOCTHU,

YMeHue ICHO, TOYHO, TPAMOTHO HU3J1araTh COM MbBICIIA B YCTHOW U MHUCbMEHHOW PEYM, IOHUMATh CMBICIT TOCTAaBJICHHOW 3a/1a4H,
BBICTPANBaTh apTyMEHTAIMIO, IPUBOJAUTH PUMEPHI U KOHTPIIPUMEDHI;

KpuTuaHOCTH MBIIIIJICHHS, YMEHHE PACIIO3HABATh JJOTHYECKH HEKOPPEKTHBIC BRICKA3bIBAHUS, OTIIMYAThH THIIOTE3Y OT (PakTa;
KpeaTuBHOCTH MBILIJICHUS, UHUITUATUBY, HAXOIUUBOCTh, aKTUBHOCTh MIPU PEIICHUU T€OMETPUUECKUX 3a/1ay4;

YMeHue KOHTPOJIMPOBATh MPOIIECC U Pe3yJIbTaT yueOHOM MaTeMaTUYECKOU eI TeIbHOCTH;

CnocoOHOCTh K AMOIIMOHAILHOMY BOCIIPUATHIO MAaTEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHUMN, PacCyKICHUII;

METANIPEIMETHLIC:

YMeHne caMOCTOSITENIbHO TUTAaHUPOBATh aTbTEPHATUBHBIC ITyTH JTOCTHUKEHUS 11€JIeH, 0CO3HAHHO BHIOMpPATh Hanbosiee
s pexTUBHBIE CIOCOOBI PEIICHNS YU4EOHBIX U TIO3HABATEIBHBIX 33]1a4;

YMeHHUe OCYMECTBISITh KOHTPOJIb 110 Pe3yJIbTaTy U 10 CIIOCO0Y JACUCTBHS HA YPOBHE MPOU3BOJILHOTO BHUMAHHS W BHOCHUTH
HE0OXOMMbIE KOPPEKTUBHI;



YMeHue AJICKBATHO OLICHUBATDH IIPABUJIbHOCTH HUJIN OMMOOYHOCTH BBIIOITHCHUS yqe6H01”4 3ajJadu, €c O6’I)€KTI/IBHYI-O TPYAHOCTD U
COOCTBEHHEIC BOBMOKHOCTH €€ PCUICHUSA,

Oco3HanHOE BJIaACHHUC JIOTHYCCKHUMH I[GﬁCTBHHMH OIIPCACIICHUA HOHSITHﬁ, O606HI€HI/ISI, YCTAaHOBJICHHA aHaHOFHﬁ,
KJIaCCI/I(bHKaHI/IH Ha OCHOBC CaMOCTOATCIIBHOI'O BI)I60pa OCHOBaHHUM U KPHUTCPUCB, YCTAHOBJICHHA POJOBUIOBBIX CBHSGﬁ;

YMeHue YCTAaHAaBJIIMBATH IIPUINHHO-CIICACTBCHHLIC CBA3H, CTPOUTD JIOTHYCCKOC PACCYKACHNC, YMO3AKIIOYCHHUC (I/IHIIYKTI/IBHOG,
ACAYKTHUBHOC U I10 aHaHOFI/II/I) " BBIBO/JBI,

VYMeHue CO3J1aBaThb, IIPUMCHATD U Hp606paSOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA, MOJACIIN U CXCMBbI IJIsA PCIICHUS
y‘le6HBIX H I1I03HAaBAaTCJIbHBIX 3a1a4,

YMeHue opraHru30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO ICSITEILHOCTD C YUUTEIEM U CBEPCTHUKAMMU: OTIPEICIATh
1[EJTH, pacIpeaeNiaTh PYHKIIMU U POJIM YYACTHUKOB, OOIIHE CIIOCOOBI pabO0Thl; YMEHHE pad0TaTh B TPYMIIE: HAXOIUTH 00IIee
pelieHne u paspeniath KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIUN U yueTa HHTEPECOB; CIYIIATh MapTHEpa; (GOPMYIUPOBATH,
apryMEHTUPOBAaTh U OTCTAaUBATh CBOE MHEHUE;

dopMUpOBaHUE U Pa3BUTHE YUEOHOM 1 0OIIIETO0Ih30BaTENILCKON KOMIIETEHTHOCTH B 00JIaCTH UCIOJIb30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKAITMOHHBIX TE€XHOJIOTHH;

cDOpMI/IpOBElHI/Ie IICPBOHAYAJIBHBIX Hpe,Z[CTaBJIeHI/Iﬁ 00 HACAX U MCTOJaX MAaTCMATHKH KaK 00 YHUBCPCAJIIBHOM A3BIKC HAYKH H
TCXHHUKH, O CPCACTBC MOJACINPOBAHUA SIBJICHUM U IMpOLCCCOB;

YMeHue BUJICTb MATCMATUYCCKYIO 3a1a4y B KOHTCKCTC HpO6J’IeMHOI71 CUTYyallMU B APYIUuX JUCHUIIJIMHAX, B Oprmammeﬁ KU3HH,

YMeHue HaXOIUTh B Pa3IUYHBIX UCTOYHUKAX UH(GOPMAIIUI0, HEOOXOAUMYIO JIJIsl PEIICHUS MaTEMAaTUYECKUX MPoOIIeM,
MPECTaBIATH €€ HeoOXoauMol (hopMe; MPUHUMATh PEIICHUE B YCIOBUSAX HEMOIHON U M30BITOYHOM, TOYHON M BEPOSTHOCTHOM
uHpopmanuu;



YMeHHne IOHUMAaTh U UCII0JIb30BaTh MAaTEMAaTUYECKHUE CpcacCTBa HAITIAAHOCTH (pHCYHKI/I, YCPTCIKHU, CXCMbI U I[p) JJIIs1
HIUIFOCTPpAlu, UHTCPIIPCTAIIUN, apPTYMCHTALIUN

YMeHue BBIABUT'ATb TUIIOTC3EI IIPU PpCIICHUU yqe6HBIX 3aJa4 U IIOHUMAaTb H€O6XOI[I/IMOCTI> HX IIPOBCPKU,
YMeHue INPUMCHATH HHAYKTUBHBIC U ICAYKTUBHBIC CITOCOOBI paCCYH(HCHHﬁ, BUJCTD PA3JIMYHBIC CTPATCTHUH PCIHICHUA 3a/1a4,
ITonumanue CYmHOCTHU aJITOPUTMHUYCCKHX HpCI[HI/IcaHI/Iﬁ N YMCHHC HCIZCTBOB&TB B COOTBCTCTBHH C IIPCAJIOKCHHBIM aJITOPUTMOM;

YMeHHne caMOCTOSITEIbHO CTaBUTh ey, BI:I6I/IpaTI> H CO31aBaTh AJI'OPUTMBI IJIS1 PCIICHUA y‘{e6HI>IX MAaTCMAaTHYCCKHUX HpO6H€M;
YMCHHC IINIIAHUPOBATb U OCYIICCTBIIATL ACATCIIbBHOCTDb, HAIIPABJICHHYIO HAa PCHICHUC 3a1a4 UCCIICA0BATCIBCKOI'O XapaKTepa,

NnpeaMEeTHbIC:

OBnazeHue 6a30BbIM MOHATUWHBIM alllapaToM [0 OCHOBHBIM Pa3jiesiaM COJEP>KaHUsI; MPEJCTaBICHUE 00 OCHOBHBIX U3y4aeMbIX
MOHATHUSAX (YUCII0, TeOMETpUYecKas (purypa, BEKTOp, KOOPJIAUHATHI) KaK BAKHEUIITUX MATEMAaTHUYECKUX MOJIEISIX, TTO3BOJISIONINX
ONKMCHIBATh U U3y4YaTh PEAIBHBIE MTPOLECCHI U SIBJICHUS;

YMmenue paboTaTh ¢ T€OMETPUUECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh HEOOXOAUMYIO HH(OPMALIKIO), TOYHO U TPAMOTHO
BBIPAJKATh CBOU MBICJIM B YCTHOU M IIUCbMEHHOM PEYM C IPUMEHECHUEM MAaTEMATUYECKON TEPMHUHOJIOTUA U CUMBOJIMKH,
MCIIOJIb30BATh PA3JIMYHbIE S3bIKM MAaTEMAaTUKHU, IPUBOJIUTh KJIaCCU(PHUKALIMU, TOTUYECKHE 000CHOBAHUS, JOKA3aTeIbCTBA
MAaTEMATUYECKUX YTBEPKICHUM;

OBJ'Ia)IeHI/Ie HaBBIKaMH YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBIQHCHGHHﬁ;

OBnaJieHre T€OMETPUUECKUM A3bIKOM, YMEHHUE UCTO0JIb30BATh €r0 JJIsl ONUCAHUS IPEAMETOB OKPYKAIOIIETro MUPa, pa3BUTHE
MIPOCTPAHCTBEHHBIX MPEJCTABICHUIN U N300pa3UTEIbHBIX YMEHUN, TPUOOPETEHNE HABBIKOB T€OMETPUIECKUX MTOCTPOCHHUI;



VYcBoeHHe cucTeMaTHYECKUX 3HaHUH O TNIOCKUX (UTypaxX U UX CBOMCTBAX, a TAK)KE Ha HATJISIZTHOM YPOBHE — O MPOCTEUIIINX
POCTPAHCTBEHHBIX TeJIaX, YMEHHUE MPUMEHSATh CUCTEMAaTUUECKHE 3HAHUS O HUX JJISI PEIICHUS TEOMETPUUECKUX U TTPAKTUUCCKUX
3a11a4;

YMeHue u3MepsITh IITUHBI OTPE3KOB, BEJIMYUH YIJIOB, UCIOIB30BaTh (DOPMYJIBI 111 HAXOXKICHUS IEPUMETPOB, TUIOIAICH U
00bEMOB T€OMETPpUUECKUX DUTYD;

YMeHue IMPUMCHATHb U3YUCHHBIC IIOHATUA, PC3YIIBTAThbI, MCTOAbI AJIs1 PCIICHUA 3a1a4 IIPAKTHYCCKOI'O XapaKTCpa U 3a1a4 U3
CMCIKHBIX TUCIHUIIINH C UCIIOJIb30BAHUCM IIpU HGO6XOI[HMOCTI/I CIIPAaBOYHBIX MAaTCPHUAJIOB, KAJIBKYIIAATOpPA, KOMIIBIOTCPA.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYALIMXCH.

VYyarumecs 10JKHBI 3HaTh U YMETh:

ITo Teme «HavanbHble reoMeTpUYECKUE CBEACHU

- 3HaTh NPOCTEHIINE T€OMETPUUECKUE (PUTYPBI, YMETh UX U300paxKaTh;

- OBJIQJIETh MOHSATHUEM PABEHCTBA FEOMETPUUECKUX (PUTYp HA OCHOBE HArJISIIHOTO TIOHATHS HATOKEHHUS.
ITo Teme «TpeyroJbHUKN»

- YMETh J0Ka3bIBaTh PABEHCTBO TPEYTOJbHUKOB C MOMOIIbIO U3YYEHHBIX TPU3HAKOB;

- YMETh CTPOUTH TPEYTOJIbHUKHU C TOMOLIBIO HIUPKYJIS U JIMHEUKHU;

- OBJIAIETh MOHATUSIMU MEJIHAHbI, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA,

- COBEPIIEHCTBOBATh YMEHHE NPUMEHSTh MOJYyYEHHBIE 3HAHUS [IPU PELICHNH 3a/1a4.

ITo Teme «IlapajuiesibHBIE IPAMBIE)



- 3HATh MPU3HAKU U CBOMCTBA MapasUIeIbHBIX MPSAMbBIX, CBSI3aHHBIC C YIJIaMHU, 00pa30BaHHBIMH IIPH NIEPECEUESHUH JIBYX MPSIMBIX
CEKYIIEH;

- YMETh IPUMEHATH 3TH CBOMCTBA IIPU PELICHUU 3a/]a4.

ITo Teme «CoOTHOIEHHS MeKAY CTOPOHAMM U YIJIAMH TPEYTr0JIbHUKA))
- 3HaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, YMETh €€ JOKa3bIBaTh;

- 3HaTh [IPU3HAKU PABEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- YMETb CTPOUTH TPEYIOJBHUK 10 TPEM DIIEMEHTAM,;

- YMETb IPUMEHSATH [1OJyYEHHBIE 3HAHWS IIPU PELLICHUU 3a/1a4.

IIo Teme «YeTbIpexXyroabHUKM»:

-3HaTh, YTO TAKOE MEPUMETP MHOTOYTOJIbHUKA, KAKOW MHOTOYTOJIbBHUK HA3bIBAETCS BBIITYKJIBIM; OMPEICICHUS MTapajlieiorpaMMa
U Tpaneuuu, GopMyIupOBKHU CBOMCTB U NMPU3HAKOB MapajuieiorpaMma U paBHOOOKOM Tpamneiuu; onpeaeacHus NpsMoyrojibHUKa,
pomb0a, KkBajaparta, GOpMyITUPOBKHA UX CBOMCTB U MPU3HAKOB; OMPEEICHNUS CHMMETPUYHBIX TOUEK U (PUTYP OTHOCUTEILHO
PSAMOM Y TOYKH;

-yME€Th OOBACHUTH, KaKas (Urypa Ha3blBa€TC MHOTOYTOJILHUKOM; BBIBECTH ()OPMYJTY CYMMBI YTJI0B BBITYKJIOTO
MHOTOYTOJIbHUKA; IEJIATh OTPE30K HA N- PABHBIX YaCTEH C MTOMOIIBIO HUPKYJIS U JUHEUKH; JOKA3bIBATh CBOMCTBA U IPU3HAKHU
M3YYEHHBIX (DUTYp Y TPUMEHSThH UX MPHU PEIICHUN 33/1a4; CTPOUTh CHMMETPUYHBIE TOUYKH U PACIIO3HABATh (UTYPHI, 00JIa1at01Ine
OCEBOM CUMMETPHUEN U LIEHTPAIIbHON CUMMETPHUEH.

ITo Teme «IL10omIaALY:



-3HaTh OCHOBHBIE CBOMCTBA IIONIAAeH U (POPMYIIBI I BHIYUCICHUS TUIOLIACH; TeopeMy 00 OTHOIICHUH TUIONIaIei
TPEYTOJIbHUKOB, UMEIOILIUX 110 paBHOMY yTiy; TeopeMy [ludaropa u oOpaTHyto eil Teopemy;

-yMETb BBIBECTU (POPMYITy JIJIs1 BBIUMCIICHUS IUIOLIAAEH; IPUMEHSATh BCE N3YUEHHbIE (JOPMYJIBI TP PELICHUN 3a/1au.
IHo Teme «Ilog00HBIE TPEYTOJIbHUKH»:

-3HATh OIpPEJEICHUS MPONOPIIMOHATBHBIX OTPE3KOB U MOIO0HBIX TPEYTOJbHUKOB, TEOPEMY 00 OTHOIICHUU IIJIOIIAIeH MOJOOHBIX
TPEYTOJBHUKOB U CBOMCTBO OMCCEKTPUCHI TPEYTOIbHUKA; TPU3HAKU MTOJJO0US TPEYTOJIBHUKOB; TEOPEMBI O CPEIHEN JTUHUU
TPEyTOJbHUKA, TOUKE NIEPECCUCHUs] MEANaH TPEYTOJIbHUKA U POMOPIUOHAIIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;
ONpeEeICHNs CHHYCA, KOCUHYCA, TAHTE€HCA OCTPOTO yTila MPsIMOYTOJIBHOTO TPEYTroJIbHUKA; 3HAYCHUSI CUHYCa, KOCUHYCA,
TanreHca jys yrioB 30°, 45°, 60°;

-YMETh JIOKa3bIBaTh U3YUCHHBIC TEOPEMbI i PUMEHSTh UX MPH PEIICHUH 3a/1a4; C TIOMOIIBIO IUPKYJIS U TUHEUKHU JACITUTh
OTPE30K B JITAHHOM OTHOIICHWH U PEIIaTh 3aJ1aud Ha TOCTPOEHUE; JOKA3bIBATh OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO U
peliaTh 3a1a4u.

ITo Teme «OKPYKHOCTB»:

- 3HaTh BO3MOXHBIE CIIy4au B3aMHOT'O PACTIOJIOKEHUS MPSIMOU M OKPYKHOCTH, OIIPENEIICHUE KacaTeIbHOM, CBOMCTBO U IPU3HAK
KacaTeJIbHOM; KaKOM yroJj Ha3bIBACTCs LIEHTPAIBHBIM U KaKOW BIIMCAHHBIM, KaK OIIPEACIISIETCS IPAagyCHast Mepa I1yru
OKPY’KHOCTH, TEOPEMY O BIIMCAHHOM YIJIE, CIIECTBUS U3 HEE U TEOPEMY O ITPOU3BEACHUN OTPE3KOB NIEPECEKAIOLINXCS XOPL;
TEOpPEMBI 0 OUCCEKTPHCE yIila U O CePEIMHHOM NEPIICHIUKYIISAPE K OTPE3KY, UX CIEJACTBUS, a TAKXKE TEOPEMY O MepeceueHUun
BBICOT TPEYTOJIbHUKA; KAKasi OKPYKHOCTb HAa3bIBACTCs BIIMCAHHOW B MHOTOYTOJIBHUK U KaKasi OIMMCAaHHOM OKOJIO
MHOT'OYTOJIbHUKA, TEOPEMBI 00 OKPY>KHOCTH, BIUCAHHOUN B TPEYTOJIBHUK, U 00 OKPY>KHOCTH, ONIMCAHHON OKOJIO TPEYTrOJbHUKA,
CBONCTBA BIIUCAHHOTO ¥ OIMCAHHOIO YEThIPEXYTOJIbHUKOB;

- YMETh J0Ka3bIBaTh CBOMCTBA, MPU3HAKU U TEOPEMBI U3yyaeMble B aparpade v MpUMEHATh UX MPU PEIICHUH 3a4a4.



ITo Teme «BekTopb», «MeTOa KOOPAMHAT»:

- 3HATh NTOHATUE BEKTOPA, HAMPABICHUE BEKTOPOB, PABEHCTBO BEKTOPOB;

- YMETbh BBINOJIHATH ONEPAlU HaJl BEKTOPaMHU;

- 3HaTh KOOPAWHATHI BEKTOPA,

- YMETh IPUMEHSTh TEOPETUUECKUE 3HAHU [IPU PELICHUH 3a/1a4;

IIo Teme «COOTHOIICHUS MEKIY CTOPOHAMH M YIJIAMHU TpPeyroJibHuka. CKkajasipHOoe NPou3BeAeHHEe BEKTOPOB»:
- 3HATh ONPEAECICHUE CUHYCA, KOCUHYCA, TAHTEHCA YIJ1a; TEOPEMbI CHHYCOB I KOCHHYCOB;

COOTHOUIIEHHUE MEXKy CTOPOHAMH U YTJIAMU TPEYTOJIbHUKOB; CKAIIPHOE MPOU3BEICHUE BEKTOPOB;

- YMETb BBINOJIHATH PEIICHUE TPEYTOJIbHUKOB; MPUMEHATh TEOPETUUECKUE 3HAHUS TPU PELICHUH 33/1a4.

ITo Teme «/lJ1MHA OKPY/KHOCTH U IVIOIIAAb KPYra»:

- 3HaTh OMpPEEICHNE NMPABUWILHBIX MHOTOYTOJILHUKOB; OIPEICIICHUE BIIMCAHHOW U OMMCAHHOU OKPYKHOCTEH; (DOPMYJIBI
BBIUKCJICHUS IUIOLIAIEN U CTOPOH ITPABUIIBHBIX MHOTOYTOJIBHUKOB, PAANYyCOB BIMCAHHBIX U OMMCAHHBIX OKPYKHOCTEH, JJIMHbI
IyTH, TUIOIAAN KPyra;

- YMETh IPUMEHATh TEOPETUYECKUE 3HAHUS IIPU PEIICHUU 3a/1a4.
ITo Teme «/IBHKeHUSD»:
- 3HATh ONPEACIICHUE IBUKECHUS, TUIIbI JBU>KEHUM, CBOMCTBA JIBUKECHUM;

- YMCTb IPUMCHATH TCOPECTUIYCCKHUC 3HAHUS ITPHU PCIICHUHN 3aaa4



ITo Tteme «HayajbHbIE CBEACHUS U3 CTEPEOMETPHI:

- 3HATh 'COMCTPHUYCCKHC TCJIa U IIOBECPXHOCTHU, TCJIa U ITIOBEPXHOCTHU BPAILICHH, (l)OpMy.]'H)I JJIA BBIYMCIICHHUA X Hnomaz{eﬁ
HOBCpXHOCTGﬁ u O6T)CMOB;

- YMETh IPUMEHSATH 3TU (HOPMYIIBI TSl pEIICHHs 3a/1a4.

OCHOBHOE COIEPKXAHHUE
I'eomerpusn

HayajibHble IOHATHSA M TEOPEMBI F€OMETPHH.
BoO3HUKHOBEHHE r€OMETPUHN U3 IPAKTHUKHU.
I'eomeTpuueckue Gurypsl u Tena. PaBeHCTBO B TeOMETpUH.
Touka, nmpsiMast ¥ MJIOCKOCTb.
IToHATHE O FEOMETPUYECKOM MECTE TOYEK.
Paccrostnue. Otpe3ok, jiyd. Jlomanas.
VYrou. [Ipamoii yrois. Octpele U Tynble yIiibl. BepTHKanbHbIE U CMEKHBIE YIIIBI. bUCCEKTpHCa yIiia U €€ CBOMCTBA.

[TapannensHble U nepecekarommecs npsmele. [lepneHaAnKyaspHOCTh NIPSAMBIX. TeopeMbl 0 TapaJuIeIbHOCTH U
MEPIIEHIUKYJIIPHOCTH NPSIMBIX. CBOMCTBO CEPEANHHOIO MEPIECHANKYIISApA K 0Tpe3Ky. [lepnenauKynsp 1 HaKJIOHHAs K IPSMOM.

MHOroyroJibHUKH.



OKpy>KHOCTb U KPYT.

Harnsigaeie nmpenctaBieHus 0 MPOCTPAHCTBEHHBIX TeNaxX: KyOe, mapajenenumnese, mpusme, mupamuie, mape, cgepe, KoHyce,
wwHape. [Ipumepsr ceuenuii. [Ipumepsl pa3BepTok.

TpeyrojabHuk.

[IpsiMoyToJIbHBIE, OCTPOYTOJIBHBIE, U TYIIOYTOJIbHBIE TPEYTOJbHUKH. BricoTa, Meanana, OuccekTpuca, CpeiHssl JIMHUS
TpeyroyibHUKa. PaBHOOEAPEHHBIE 1 PABHOCTOPOHHUE TPEYTOJbHUKH; CBOMCTBA U PU3HAKH PABHOOEIPEHHOTO TPEYTOJbHUKA.

[Ipu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHcTBO TpeyronapHuka. CyMMa yriioB TpeyroyJbHUKa. BHEIIHNE yIiibl
TPEYTOJIbHHUKA. 3aBUCUMOCTh MEXIYBEIUYMHAM CTOPOH M YIJIOB TPEYTOJIbHUKA.

Teopema @aneca. [logoOue TpeyroibHUKOB; Ko3hdureHT nogodus. [IpuzHaku nogooust TpeyroabHUKOB.

Teopema [Iudaropa. IlpusHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTONBHUKOB. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOro yria
MIPSIMOYTOJIBHOTO TPEyroJibHUKA U yriioB oT 0° no 180°; mpuBenenune k octpoMy yriy. Pemenue npsMoyroabHbIX
TPeyTroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. POPMYIJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
OJIHOTO M TOTO K€ yria. Teopema KOCUHYCOB ¥ TEOpEMa CUHYCOB; IPUMEPHI X NPUMEHEHUS 111 BBIYMCIICHUS] DJIEMEHTOB
TPEYTOJIbHUKA.

3aMeuaTeNbHbIe TOYKU TPEYTOJIbHUKA: TOYKU NMEPECCUCHUS CEPEAMHHBIX NEPHEHANKYIAPOB, OUcCeKTpUcC, MearaH. OKpyKHOCTh
Ditnepa.

YeT1hIpexyroybHUK.

[Tapannenorpamm, ero cBoiicTBa U pu3Haku. [IpAMOYyroNbHUK, KBapaT, poMO, UX CBOMCTBA U IPU3HAKH. Tpamnerus, CpeIHss
JIMHUSI TpaIeluu; paBHOOSIpEHHAs Tpareusl.



MHOroyroJibHUKH.

BBIHYKJ'IBIe MHOT'OYTI'OJIbHHUKH. CYMMa YTJI0OB BBIITYKJIOI'O MHOT'OYI'OJIbHHKA. Bnucanubie u onmrMcaHHbIC MHOTOYT'OJIbHUKMU.
HpaBI/IHLHBIe MHOT'OYT'OJIbHUKHU.

OKpYHOCTBH U KPYT.

LenTp, paguyc, nmametp. [yra, xopaa. CekTop, cerMeHT. LIeHTpanbHbIi, BIMCAHHBIA YTOJ1; BEJIMYMHA BIMCAHHOTO yIJIa.
B3anmHoe pacnosiokeHne NpsMonl U OKPYKHOCTH, ABYX OKpyx)HocTer. KacaTenpHas u cexymas K OKpyKHOCTH, PaBEHCTBO
KacaTeJbHBIX, IPOBEICHHBIX U3 OJHOM TOUYKU. MeTpuYeCcKre COOTHOIIEHNS B OKPYKHOCTH: CBOMCTBA CEKYIINX, KACATEIIbHBIX,

XOP/I.

OKPY)KHOCTB, BIIMCaHHAsA B TPCYT'OJIbHUK, U OKPYKHOCTb, OITMCaHHAs OKOJIO TPCYIrOJIbHHKA. Bnucannpie u onmmMcaHHbBIC
YCTBIPCXYT'OJIbHUKHU. BnucanHble ¥ onMCaHHbBIC OKPYZKHOCTH IIPABHUIJIBHOT'O MHOI'OYT'OJIBHHKA.

N3mepeHue reoMeTpruyecKUX BeJMYMH.
JlnuHa otpeska. /nmHa 1oMaHoM, IEPUMETP MHOTOYTOJIbHHKA.

Paccrostnue oT TOUkM 10 npsAMoi. PaccrosiHue Mexy napajuieIbHbIMU NPsMbIMU. JUIMHA OKPYKHOCTH, YUCIO [; JUIMHA TyTH.
Bennunna yrna. ['pagycHas Mepa yriia, COOTBETCTBUE MEKYy BEJTMYMHOM yTIila U JUIMHOW TYTH OKPY>KHOCTH.

[TonsiTue o momany wiockux guryp. PaBHOCOCTaBIEHHBIE U PABHOBENUKHUE (PUTYDHI.

[Tnomans npsimoyronbHuka. [lnomans mapamienorpamMmma, TpeyrojbHUKA U Tpanenuu (OCHOBHBIE (hOpMyJTbl). DOpMYyITHI,
BBIPAKAIOIIKE TUJIOMIAAb TPEYTOJIbHUKA: YEPE3 ABE CTOPOHBI U YIOJI MEXIY HUMH, YEPE3 EPUMETP U PAJINYC BIUCAHHOU
OKpyx)HOCTH, popmyina ['epona. [Tnomans 4eTeipexyroabHUKa.

HJIOHIHI[I) Kpyra u 1mjioniaJib CCKTOpAa.



CBs13b MEXKy TUIOMIASIMH TTOJOOHBIX (DUTYD.

BekTopbl.

Jlnuna (Moayne) BekTopa. Koopaunatel BekTopa. PaBeHcTBO BekTOpoB. Onepanvu HajJl BEKTOPAMU: YMHOKEHHUE Ha YHUCIIO,

CJIOXKEHUE, PA3JI0KEHUE, CKATSIPHOE TPOU3BEACHUE. YTOJI MEKIY BEKTOpaMHu.

I'eomeTpuyeckue npeodpa3oBaHMs.

[Tpumepst nquxenuit puryp. Cummetpus puryp. OceBasi CAMMETPHS U ITapajuieNbHbIN niepeHoc. [loBopoT u nieHTpanpHas

cummeTtpus. [Tonsitue o romorerun. [lonobue duryp.

IHocTpoeHus ¢ MOMOIIBIO HUPKYJIA U JINHEHKH.

OcHOBHBIC 3aJa491 Ha IIOCTPOCHUC: ACIICHUC OTPE3Ka II0II0JIaM, ITIOCTPOCHUC TPCYI'OJIbHHUKA I10 TPEM CTOPOHAM, ITIOCTPOCHUC

MEePIEHANKYJIApPA K MPSMOM, TOCTPOCHHE OMCCEKTPHUCHI, JIeJIEHUE OTPE3Ka Ha N PaBHBIX YacTeH.

TemaTHn4yeckoe INIAHUPOBAaHMUE.

7 xkiaace
Ne Ha3Banue Tembl Kou- XapakTepucTHKA AeATEJIbHOCTH yyammxces yepe3 YY1

BO

4aco

B

1 | HauanbHbie 10 | JI.: ®opmupoBaHH€e yCTOMYMBOW MOTUBALIMM K YUSHUIO, IO3HABATEIBHOIO HHTEpECa,

reOMETPUYECKUE YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOU MBICJIM B YCTHOW U IMCbMEHHOU peuu; ®
CBEJICHUS yYMEHHE KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUeCKON




JIESITEIIBHOCTH.
[1.: OOBACHATD, YTO TAKOE OTPE30K, JyU, YToJI, KaKO! YroJl Ha3bIBAE€TCS PA3BEPHYTHIM;
00OCHOBBIBATh B3aHMHOE PACTIOJIOKEHHUE IBYX MPSAMBIX Ha IJIOCKOCTH; OOBSICHATH, YTO
TaKoOe OTPE30K, JIy4, YToJl, KAKOW YTroJI Ha3bIBAeTCs pa3BEPHYTHIM; (DOPMYIHPOBATH U
00OCHOBBIBaTh PABEHCTBO OTPE3KOB U YIJIOB; OOBICHATH, KAK U3MEPSIOTCS OTPE3KH U
yTJIBI, UTO TaKOE TPaJycC U rpajycHasi Mepa yriia, Kakol yroil Ha3bIBaeTCsl MPSMBIM,
OCTPBIM, TYIIBIM;

dbopMynrpoBaTh 1 000OCHOBBIBATH CITydau, KOTJa TOYKA JICTUT OTPE30K Ha JBa OTpe3Ka
¥ KOTJIa JIy4 JCNUT YroJl Ha JIBa yIJia; OOBACHATH, KAKHE YIIIbl HA3BIBAIOTCA CMEKHBIMU
U BEPTUKAIBHBIMH; (POPMYITHPOBATH M 0OOCHOBBIBATH YTBEPKACHHS O CBOWCTBAX
CMEXXHBIX U BEPTUKAIBHBIX yTJIOB; OOBICHATDH, KaKHe MPSMbIC HA3bIBAIOTCS
NEePIEHIUKYIAPHBIMU; (POPMYIHPOBATH U 0OOCHOBBIBATH YTBEPKACHHUE O CBOMCTBE
JIBYX IPSIMBIX, IEPIICHIUKYISPHBIX K TPEThEW; N300paXkaTh U pacro3HaBaTh
yKa3aHHbIE POCTeNIINe PUTyphl Ha YepTexax; pelaTh 3a7auu, CBI3aHHbIE C S TUMU
MPOCTEUITUMU (PUTYPAMHU.

K.: ymeHue opraHu3oBbIBaTh yueOHOE COTPYTHUUECTBO U COBMECTHYIO JI€ATEIBHOCTB C
YUUTEJIEM U CBEPCTHUKAMMU: ONPENEATh e, pacupelesTh PyHKIHUN U POJIU
YYaCTHUKOB, OOIIHE CITOCOOBI pabOTHI.

P.: yMeHue caMoCTOSTeNbHO IAHUPOBAThH AIbTEPHATUBHBIE MyTH TOCTIKEHUS TIENIEH,
OCO3HAHHO BBIOMPATh Hanbosee 3PPEeKTUBHBIE CITOCOOBI peIEHUsI YUeOHBIX U
MO03HABATENBHBIX 33/1a4; YMEHUE CAMOCTOATEIHLHO CTABUTh IIeNIH, BEIOUPATh U
CO3/1aBaTh AJTOPUTMBI [Tl PEIICHUS yUeOHBIX MAaTEMAaTHIECKUX MTPOOIIEM.

[1.: ymenue ycTaHaBIMBATh MPUIMHHO-CIICIACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXaeHre, yMo3akitoueHne (MHAYKTUBHOE, IeTyKTUBHOE 1 TI0 aHATIOTHH) U
BBIBO/IbI; CO3/1aBaTh, IPUMEHSATH U MPEoOPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE
CpEICTBA, MOJIENIM U CXEMBI JUIsl pellIeHUs] yYeOHBIX U MMO3HABATENbHBIX 3a/1a4.

TpeyronbHuKU
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JI.: popMupoBaHUE IIETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH 1 OOIIECTBEHHON MPAKTHUKH; KPEATUBHOCThH MBINIJICHUS,




MHUIIAATUBY, HAXOIUUBOCTh, AKTUBHOCTh IIPH PEIICHUN T'€OMETPUUYECKHUX 3a/a4.
I1.: OOBsCHATD, Kakasi (UTypa Ha3bIBACTCS TPEYTOJIBHUKOM, YTO TAaKOE BEPIIVHBI,
CTOPOHBI, YIJIbI M IEPUMETP TPEYTOJbHUKA, KAKWE TPEYTOJIbHUKNA Ha3bIBAIOTCS
paBHBIMH; U300pa)kaTh U PaCIlO3HABATh HA YepPTEkKaxX TPEYTOJIbHUKH U X SJIEMEHTHI;
dbopMyIHpoOBaTh U J0Ka3bIBaTh MPU3HAKUA PABEHCTBA TPEYTOJIbLHUKOB;

pelIaTh 3a/1a4M, CBI3aHHBIE C MTPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB; COMTOCTABIATh
MOJTYYEHHBIN PE3YyJIbTAT C YCIOBUEM 3aJa4UU; AHATU3UPOBATH BO3MOXKHBIE
CITy4au.00BSICHATh, UTO HA3bIBAETCS MEPIICHIUKYIISIPOM, TPOBEICHHBIM U3 JaHHOUN
TOYKH K IAHHOM MPSAMOI;

dbopMyIUpOBaTh U 10Ka3bIBATh TEOPEMY O MEPIEHIUKYIIAPE K IPSIMON.00BICHSTH,
KaKOM TPEYrobHUK Ha3bIBACTCSl PABHOOEAPEHHBIM U KaKO paBHOCTOPOHHUM;
O0OBSICHATH, KAKHE OTPE3KH HA3BIBAIOTCS MEIUAHOM, OMCCEKTPUCOM M BHICOTOM
TPEYTOJIbHUKA; (POPMYITHUPOBATH ONIPEICIICHIE OKPYKHOCTH,

OOBSICHATD, UTO TAKOE IIEHTP, PAJINYC, TUAMETP U XOpJla OKPYKHOCTH; peIlaTh
MIPOCTEHIINE 3a/1aul Ha MMOCTPOCHUE (ITOCTPOCHUE YTJila, PABHOTO JJAHHOMY,
MMOCTPOCHUE OMCCEKTPUCHI YTIIa, TOCTPOCHUE TIEPIICHINKYIIIPHBIX TIPSAMBIX,
MIOCTPOCHHUE CEPEAMHBI OTPE3Ka) U 00JIee CIIOKHBIC 3a]]aUH, UCIIONIB3YIOMNE YKa3aHHBIC
MIPOCTENIINE;

COIIOCTABJIATH MOJyUYEHHBIH PE3ybTAT C YCIOBUEM 3aJ]a4l; aHATU3UPOBATh
BO3MOJKHBIE CITydau

K.: ymenue paboTaTh B rpynie: HaXouTh 00IIee PEIICHUE U pa3peiaTb KOHPIUKTHI
Ha OCHOBE COIJIACOBAHMS MMO3ULIMN U YUETa HHTEPECOB; CIIyIIaTh IapTHEPA;
dbopMynupoBaTh, apTyMEHTUPOBATh U OTCTAaNBaTh CBOE MHEHHE

P.: yMeHue afiekBaTHO OILIEHUBATh MPABUILHOCTh WM OIIMOOYHOCTD BHIMOJIHEHUS
yueOHOM 3a/1a4H, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€
pellieHus; MOHUMAaHNE CYLTHOCTH aIrOPUTMUYECKUX MPEINUCaHUN U YMEHHE
JICIICTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AJITOPUTMOM.




II.: YMCHHUC BUACTb MAaTCMATHYCCKYIO 3a1a9y B KOHTCKCTC HpO6HCMHOI>’I CUTyalnuu B
APYrux AUCHUINIIMHAX, B OKpY)KaI-OHlCﬁ KU3HH,; YMCHHUC ITIOHUMATh U UCIIOJIb30BATH
MATEMATHYCCKUC CPCACTBA HATTLIAHOCTHU (pI/ICYHKI/I, YCPTCIKH, CXEMBI U I[p) JJIA
WIUTIOCTpaliu, UHTCPIIPCTAIUN, ApI'YMCHTAIIUH.

[TapannenbHble IpsMBbIE

13

JI.: ®opmupoBaHue yCTOMYMBON MOTUBALIMHU K YUEHUIO, YCTOMYMBOTO UHTEPECA K
U3YYEHUIO HOBOTO, HABBIKU PabOTHI IO aJIrOPUTMY; CIIOCOOHOCTH K SMOIIMOHATBHOMY
BOCITPUATHIO MAaTEMATUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYXKIACHUIN; YMEHHUE
SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIA B YCTHOW U MHCbMEHHOU PEYH,
IIOHMMATh CMBICJI IIOCTABJIEHHOM 3a/1a4y, BEICTPAUBATh apTyYMEHTALUIO, IPUBOINUTH
IIPUMEPBI U KOHTPIIPUMEPHI.

I1.: ®opmynupoBaTh ONpeneeHUE MapalIeNIbHbIX MPSIMbBIX; OOBSICHITH C TOMOULIBIO
PHUCYHKa, KaKHe yIiibl, 00pa3oBaHHEE MPH NEPECCUCHUN ABYX MPSAMBIX CEKYIIEH,
Ha3bIBAIOTCSl HAKPECT JICKAIUMU, KAKME OJTHOCTOPOHHUMH U KaKHE
COOTBETCTBEHHBIMU;

(bopMyIMpoBaTh U AOKA3bIBATh TEOPEMBI, BEIpAXKAIOLIIe MPU3HAKU MapaJlIeIbHOCTH
JIBYX IPAMBIX; POPMYIUPOBATH AKCUOMY IapaJUICIBbHBIX IPSIMBIX U BBIBOJAUTH
CJICJICTBUS U3 HEE;

(bopMyIMpPOBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAaX, 0OpAaTHBIE TEOPEMAM O
IIPU3HAKAX MapaJuIeIbHOCTH, CBA3aHHBIX C HAKPECT JIEKAIMMU, COOTBETCTBEHHBIMHU U
OJIHOCTOPOHHUMHU YTJIaMH, B CBSI3HM C 3TUM OOBSICHATh, UTO TAKOE YCIOBHE U
3aKJII0YEHUE TEOPEMBI, KaKas TeOpeMa Ha3bIBAETCsl 0OPATHOM 10 OTHOUIEHUIO K TAHHOMN
TEOpEME;

OOBSCHATDH, B UEM 3AKIIFOYAETCS] METOJI J0KA3aTEIbCTBA OT MPOTUBHOTO;

IIPUBOJUTD IPUMEPHI UCIIOIB30BaHUS 3TOI0 METO/IA;

pemaTh 3a1a4M Ha BBIYUCIIEHUE, 10KA3aTENIbCTBO U IIOCTPOCHUE, CBS3aAHHBIE C
IapajuIeIbHBIMU IPSIMBIMHU.

NOMOIIbIO TIepedopa BapuaHTOB

K.: oprann3oBbIBaTh U IJIAHUPOBATH YUEOHOE COTPYTHUUYECTBO




P.: noHMMaHue CylIHOCTH aJITOPUTMUYECKUX IIPEANUCAHUN U YMEHHUE JEeUCTBOBATh B
COOTBETCTBHHU C IIPEJI0KEHHBIM AJITOPUTMOM; YMEHHE IJIAHUPOBATH U OCYILECTBIATH
JIEeSITEIbHOCTD, HAIIPABJIICHHYIO Ha PELICHUE 3aay.

I1.: ymMeHue ycTaHaBIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JOTUYECKOE
paccykaeHue, yMO3aKItoueHrue (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTHH) U
BBIBO/IbI; YMEHHUE CO3/1aBaTh, IPUMEHSTH U TPEOOPa30BHIBATH 3HAKOBO-CUMBOJINYECKHE
CPE/ICTBA, MOJIEJIM M CXEMBI JIJIsl pEIICHUs YUCOHBIX 1 MO3HABATEIbHBIX 3aJ1ay.

CoOoTHOIIEHUS MEXKTY
CTOpPOHAMHU U yriamMu
TPEYroJIbHUKa

20

JI.: popmupoBaHUE OTBETCTBEHHOTO OTHOIICHHSI K YICHHIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYarOIIUXCS K CAMOPAa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE
MOTHBAIMH K OOYYCHHIO U MO3HAHUIO; *(DOPMHUPOBAHHE [IEJTOCTHOTO MUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON
HPAKTHKY;

I1.: ®opmynupoBaTh U JOKA3bIBaTh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA U €€
CJIEJICTBUE O BHEIIHEM yTJI€ TPEYTOJbHUKA; IPOBOAUTH KiIacCU(UKALINIO
TPEYTrOJIbHUKOB M0 yIJIaM;

pelaTth 3aJja4y Ha BRIYUCIICHHUE U I0Ka3aTeIbCTBO, CBA3aHHbBIE C TEOPEMOM O CyMMe
YTJIOB TPEYTrOJbHUKA;

COIMOCTABIIATh MMOJTYUYEHHBIH pe3yabTaT C YCIOBUEM 3a]1a4M; aHAIU3UPOBATh
BO3MOYKHBIE CIIy4aH.

dopMyIHpOBaTh U IOKA3BIBATH TEOPEMY O COOTHOIICHUSX MEKIY CTOPOHAMHU U
yrilaMu TPEeYroJibHUKa (MpSAMOe U 00paTHOE YTBEPKACHHUS) U CIEACTBUS U3 HEE,
TEOPEMY O HEPABEHCTBE TPEYTOJbHUKA;

pemaTh 3a7a4i Ha BBIYMCIICHHE, JOKA3aTeIbCTBO U TOCTPOEHUE, CBSI3AHHBIE C
COOTHOUICHUSIMH MEXAY CTOPOHAMHU U YTJIaMU TPEYTOJIbHHUKA, TP HEOOXOAMMOCTH
IPOBOAUTH IO X0y PELICHUSI JOTIOIHUTEIbHbIE TOCTPOCHUS;

COIIOCTABJIATD MOJIyUYEHHBIN PE3yJIbTAT C YCIOBUEM 3aJ]aul; aHATU3UPOBATh
BO3MO>XKHBIE citydau. DopmynnpoBaTh U JOKa3bIBaTh TEOPEMBI O CBOMCTBAaxX
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (MIPSMOYTOJIbHBIA TPEYTOJIBHUK C YTIIOM ;




bopMyIMpOBaTh ONPEICICHHS PACCTOSTHHSI OT TOYKH J0 MPSIMOM, PACCTOSTHUS MEXTY
napajuIeTbHBIMA MPSIMBIMU;

penIaTh 3aa4 Ha BEIYMCIICHHUE, CBA3aHHBIE C TEOpEMaMH O CBOMCTBaX
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, C PACCTOSTHUEM MEXKIY MapauIeTbHBIMH MTPSIMBIMU;
COTIOCTABIISATH MOTYYEHHBIH PE3yIbTaT C YCIOBUEM 3a]1a4M; aHATU3UPOBATh
BO3MOXHBIE CITydan.(popMyIUpOBaTh U JTOKA3bIBATH TEOPEMBI O TIPU3HAKAX PAaBEHCTBA
MIPSMOYTOJIEHBIX TPEYTOJIBHUKOB; PEIIATh 3a1a91 Ha TTOCTPOSHUE TPEYTOJIbHUKA 110
TPEM CTOpPOHAM, MMPU HEOOXOAMMOCTH ITPOBOIUTH TT0 XOAY PEIICHUS JOMTOTHUTEIILHbBIE
MTOCTPOCHUS;

COTIOCTABJIATH MOJYYCHHBIN PE3YNIbTAT C YCIOBUEM 3aJ]a4H; UCCIEI0BATH BO3MOKHBIC
CIIy4Jau.

K.: ymeTp HaxoUTh B TEKCTE MHPOPMALIUIO, HEOOXOIUMYIO JJIS PEIICHUS 3a/1aY,
(dbopMHUpPOBaTh HABBIKK YYEOHOT'O COTPYIHUYECTBA

P.: caMocTosSITeNbHO BBIACIATH U (POPMYIMPOBATH TO3HABATEILHYIO 1IETb,
oOHapy>XKuBaTh U POPMYJIUPOBATH YUEOHYIO MTPOOJIEMY, COCTABIIATH TJIaH BHIMOJTHEHUS
paboThI

[1.: ymeTh ycTaHAaBIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3H,

[loBTOpEHNE

JI.: popmupoBaTH HABBIKK aHAJM3a M CAMOKOHTPOJISA, yCTONYNBON MOTHBAIINU K
3aKPETICHHUIO.

[1.: mOBTOPUTH NMHEWHBIE YPABHEHHSI U X CUCTEMBI;, TUHEHHYIO (QYHKIINA U €€
rpaduK; cTeneHb C HaTypajJbHBIM MTOKa3aTeleM

K.: ymeTp HaXoUTh B TEKCTE HHPOPMALIHUIO, HEOOXOAUMYIO JJI pELIeHUs 3a/1aY,
(bopMHpOBaTh HaBBIKK YYEOHOI'O COTPYAHUYECTBA

P.: camocTosTenbHO BBIACIATH U (POPMYJIMPOBATH MO3HABATENBHYIO 1IEJTb,
oOHapy>KuBaTh ¥ POPMYJIUPOBATH YUEOHYIO TPOOTIEMY, COCTABIATH TUIAH BBHITOTHCHHS
paboTHhI

I1.: ymeTp ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYILIECTBIISTH CPAaBHEHUE U
KJIaCCU(DHUKAINIO




8 kiacce
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1 | YeTbIpexyroiabHUKU 14 JI.: ®opMupoBaHUE yCTOMUYMBON MOTUBALIMM K YUCHUIO, I03HABATEIILHOTO UHTEPECA,

YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOM M IMCBMEHHOW peuH; *
YMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOU MaTeMaTHUECKON
NEeSATEIbHOCTH.

I1.: OOBACHATD, YTO TAKOE MHOTOYTOJIbHUK, €I0 BEPIIHHBI, CMEXHBIE CTOPOHBI,
JMaroHajy, n300paxaTh YEThIPEXYTOJbHUKH HAa YEPTEXKAX; N300paKaTh U pacro3HaBaTh
MHOT'OYTOJIbHUKH Ha yepTekax. [loka3piBaTh 311€MEHThl MHOTOYTOJIbHUKA, €TO0
BHYTPEHHIOIO U BHEIIHIOK 00J1aCTH; (POPMYIUPOBATH OMPEAEIICHNE BBITYKIOTO
MHOT'OYTOJIbHUKA; H300pakaTh U pacliO3HABATh BBIMYKJIBIE U HEBBIMYKIIbIE
MHOTOYTOJIbHUKHA. POPMYIMPOBATh U JOKA3bIBaTh YTBEPKICHUE O CYMME YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA. OOBIICHITH, KAKUE CTOPOHBI(BEPIINHBI) Ha3bIBAIOTCSA
IPOTHUBOIOIOXKHBIMU. DOPMYIMPOBATh ONPEAEIICHUS ITapalIeIoOrpaMMa, TPAMELHH,
PaBHOOEAPEHHON U MPSIMOYTOJIBHOM Tpanenui, NpsiMoyrojibHUKa, poM0Oa, KBaJpaTa;
pacrno3HaBaTh U U300paxaTh 3TU YEThIPEXyTrodbHUKU. DOpMyIHpoBaTh U JOKA3bIBATh
YTBEPKJICHUS O CBOMCTBAX M IPU3HAKAX YKa3aHHBIX YEThIPEXYTrOJIbHUKOB. Pemarp
3a/1a4¥ Ha BBIYHCIICHUE, JOKA3aTEIbCTBO U IOCTPOCHHE, CBSI3aHHBIE C 3TUMH BHJIAMH
YEeThIPEXYTroJbHUKOB. OOBACHSTH, KAKUE JIBE TOUKH HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCUTEJILHO MPAMON(TOUYKH), B KAKOM Cilydae (purypa Ha3blBaeTCs CHMMETPUYHOM
OTHOCUTEJIBHO MPSAMON(TOYKH) U YTO TAKOE OCh(LIEHTP) CUMMETPHUH (PUTYPHI.
[TpuBoauTH MpUMEpHI PUTYp, 00JIaIAIOIIKUX OCEBOM(LIEHTPATBHOM) CUMMETpHUEH, a
TaKXe MPUBOAUTH NPUMEPBI OCEBOU U LIEHTPAIIBHOU CUMMETPUH B OKPYKAIOIIEH HAC
00CTaHOBKE.

K.: ymeHue opraHu3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO AE€SITEIBLHOCTD C
YUUTEJIEM U CBEPCTHUKAMHU: ONPEJEISTh LIETIH, pacnpeesaTh GYHKIUU U POJIU




YY4aCTHUKOB, OOIIIHE CTIOCOOBI PabOTHI.

P.: yMeHHe caMOCTOSTENbHO MIAHUPOBAThH ATbTEPHATUBHBIE MY TH JTOCTIKCHUS TENICH,
0CO3HaHHO BBIOMpaTh Hanbosee 3 PEeKTUBHBIE CITOCOOBI PEIICHUS YICOHBIX U
MI03HABATENIbHBIX 337]a4; YMEHUE CAMOCTOATEIIHHO CTAaBUTH II€JTH, BRIOUPATh U CO3/1aBaTh
AITOPHUTMBI JUTsI pEIICHUST yIeOHBIX MAaTEeMAaTUYECKHUX MTPOOJIEM.

I1.: ymeHue ycTaHaBIMBaTh MPUINHHO-CIICICTBEHHBIE CBS3HU, CTPOUTH JIOTHYECKOE
paccykJieHrne, yMo3aKkiaoueHne (MHIYKTHBHOE, ISTyKTUBHOE U TI0 aHAJIOTUN) ¥ BBIBOJIHI;
CO3/71aBaTh, IPUMEHSATH U TIPEOOPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHE CPEICTBA, MOICITH
Y CXEMBI JUIsl peIIeHUsT y9eOHBIX U MTO3HABATEIBbHBIX 33144

[Inmomanne
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JI.: popMupoOBaHUE LIEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKHU; KPEATUBHOCTh MBILUICHUS,
MHULMATUBY, HAXOAYUBOCTh, aKTUBHOCTH IPU PEIICHUH I'€OMETPUUECKUX 3a/1a4.

I1.: OOBACHATD, KaKk MPOU3BOJIUTCS U3MEPEHUE TUIOLIA/Ie MHOTOYT OJIbHUKOB;
(opMyIMpOBaTH OCHOBHBIE CBOMCTBA IUIOIIaAeii. BoiBOAUTH (popMysibl mutommanen
napasuieJiorpaMma, TpeyroiabHHUKA, TPaneluy, ¢ TOMOIIbIO (POpMYJI IIIOIIa e
IpsIMOYTOJIbHUKA U KBajipaTa. @opMyIupoBaTh U 0Ka3bIBATh TEOPEMY 00 OTHOLICHUH
IUIOLIAAEH TPEYyTrOJIbHUKOB, MMEIOIIMUX IO paBHOMY yrity. @opMynupoBaTh u
noka3biBaTh Teopemy [ludaropa u odparnyto eil. Bersoauts popmyiy I'epona ass
IUIOLIAAM TPEYTroiabHUKA. PemaTe 3a1aun Ha BBIYMCIIEHUE, I0Ka3aTeNbCTBO U
MOCTPOCHHUE, CBsA3aHHbIE C (hopMysiamMu Tuioaaen u reopemoit Iudaropa.

K.: ymeHue pabotath B rpyInie: HaXoIUTh 00I1ee PEIIeHUE U pa3periaTh KOH(IUKTHI Ha
OCHOBE COIJIACOBAHHUS MO3UIIMI U yUeTa MHTEPECOB; CIylIaTh NapTHEPA;
(bopMynMpOBaTh, APTYMEHTUPOBATH U OTCTAUBATH CBOE MHEHUE

P.: ymeHue afiekBaTHO OIIEHUBATh MPAaBUIBLHOCTh WJIM OIIMOOYHOCTD BHIMOJIHEHUS
yueOHOM 3a/1aut, e OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€
peuIeHus; TOHUMaHUE CYIIHOCTH AJITOPUTMUYECKHUX IPEANUCAHUNA U YMEHUE
NENCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aITOPUTMOM.

I1.: yMeHue BUJeTh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYallUU B




APYrux AMCOUILINHAX, B OKpY)KaIOHIGﬁ KU3HU,; YMCHHUC IIOHUMATb U UCIIOJIb30BATH
MATEMATHYCCKUC CPCACTBA HATI'TLIIHOCTHU (pI/ICYHKI/I, YCPTCIKH, CXCMBI U ,le) JJIs1
HWIUTIOCTPpAINH, UHTCPIIPCTAIINN, APT'YMCHTAIIUH.

[TonoGuwIEe
TPEYTOJIbHUKHU

19

JI.: ®opMupoBaHuEe yCTOMYMBON MOTUBALIMM K YUEHHUIO, YCTOMYMBOIO MHTEPECA K
M3YYEHUIO HOBOT'O, HABBIKK PA0OTHI 110 aIrOPUTMY; CIIOCOOHOCTh K AMOLMOHAIIBHOMY
BOCIPHSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYXKACHUI; YMEHHE SICHO,
TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIM B YCTHOM U ITMCbMEHHOM PEYM, IOHUMATh
CMBICJI IOCTaBJICHHOM 3a/1a4M, BBICTPAUBaTh apIryMEHTALUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDBL.

I1.: OOBACHATH MOHATUE TPOMOPLHMOHATILHOCTH OTPE3KOB. POPMYIHPOBATH
olpesieNieHus NOJOOHBIX TPEYTrOJIbHUKOB U KO3 duiueHTa nogoous. @opMyanpoBatb u
JI0Ka3bIBaTh TEOPEMBI: 00 OTHOILLIEHUH IIOMIAEH MOJOOHBIX TPEYTOJIbHUKOB, O
OpU3HaKaX M0A00Ms TPEYroJbHUKOB, O CPEIHEH JINHUU TPEYTOJIbHUKA, O IEPECCUCHUN
MEJIMaH TPEYTrOJbHUKA, O IPONOPLIUOHAIBHBIX OTPE3KaX B IPSIMOYTOJIBHOM
TpeyroiabHuke. OOBSCHATH, UTO TAKOE METOJ MOA00MS B 337]auax Ha OCTPOCHUE, U
OPUBOJUTH IPUMEPHI 3TOTO MeToAa. OOBICHITH, KAK MOYKHO HCIIOJIb30BaTh CBOMCTBA
NOI00HBIX TPEYTOJBHUKOB B U3MEPUTENBHBIX paboTax Ha MECTHOCTH. OOBACHATDH, KaK
BBECTH MOHATHE NMOA0OUS U1l MPOU3BOJIBHBIX (puryp. @opMynrpoBaTh ONpeIeICHUs U
WJUTFOCTPUPOBATH MOHATHS CUHYCA, KOCHHYCA U TaHT€HCa OCTPOTO yTIJia
IPSAMOYTOJIBHOTO TPEYTOJbHUKA. BBIBOIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
Y 3HAYEHHS CUHYCAa, KOCUHYca, TaHreHnca yrioB 300,450,600. Pemats 3a1aun,
CBSA3aHHBIE C MOJOOMEM TPEYTOJIbHUKOB U HAXOXJACHUEM HEM3BECTHBIX 3JIEMEHTOB
IPSAMOYTOJIBHOTO TPEYTOJbHUKA. /{7151 BBIYMCIEHUS 3HAUEHUN TPUTOHOMETPUUECKUX
(YHKIIMI UCTIONBb30BaTh KOMITBIOTEPHBIE TPOTPAMMBI.

K.: oprann3oBbIBaTh U INIAHUPOBATH YUEOHOE COTPYTHUYECTBO

P.: noHMMaHue CynHOCTH aNrOPUTMUYECKUX MPEANMCAHUN U YMEHHE IEUCTBOBATH B
COOTBETCTBUHM C IPENIOKEHHBIM aJITOPUTMOM; YMEHHUE IIJIAHUPOBATH U OCYIIECTBIATD
JEeATEIbHOCTh, HANPABJICHHYIO HA PELICHUE 3a4a4.




II.: YMCHHUC YCTAHABJINBATH IIPUIYNHHO-CICACTBCHHLBIC CBA3U, CTPOUTD JIOTHYICCKOC
PACCYKACHUC, YMO3AKJIIOUCHHUC (I/IHIIYKTI/IBHOG, ACOAYKTHUBHOC U 110 aHaJ'IOI‘I/II/I) " BBIBO/JBI,
YMCHHUC CO3aaBaATh, IPUMCHATL U HpGO6p330BBIBaTI) 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA,
MOACIN U CXCMBI JJI1 PCIICHUA y‘le6HBIX M II03HAaBaTCJIbHBIX 3aJa4.

OKpyX)HOCTb

17

JI.: ®opMupoBaHuE yCTOMYMBON MOTUBALIMH K YYEHHUIO, YCTOMYMBOIO UHTEPECA K
M3YYEHUIO0 HOBOT'O, HABBIKHA PA0OTHI M0 aJIrOPUTMY; CIIOCOOHOCTh K 3MOLMOHAIBHOMY
BOCHPHATHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYXKACHUIN; YMEHHE SICHO,
TOYHO, TPAMOTHO K3JIaraTh CBOM MBICIIM B YCTHOW U MMCbMEHHOM peud, TOHUMATh
CMBICJI TIOCTaBJIEHHOM 3a1a4, BEICTPANBATh apryMEHTALUIO, TPUBOJAUTH PUMEPHI U
KOHTPIPHUMEPHI.

I1.: OOBACHATH NOHATHE MPONOPLUUOHATILHOCTH OTPE3KOB. POPMYIUPOBATH
olpesiesieHus NOJOOHBIX TPEYTrOJIbHUKOB U KO3 duiueHTa nogoous. @opMyanpoBatb u
JI0Ka3bIBaTh TEOPEMBI: 00 OTHOLIEHUH IJIOLIAAEH MOJ00HBIX TPEYTOJIbHUKOB, O
IpU3HaKax 1Moa00us TPEYroJbHUKOB, O CPEIHEN JIMHUN TPEYTOJIbHHUKA, O TIEPECEUCHUN
MEJMaH TPEYTrOJIbHUKA, O IPONOPLHOHAIBHBIX OTPE3KaX B IPSIMOYTOJIBHOM
TpeyroiabHuke. OOBSCHATH, UTO TAKOE METOJ MOA00MS B 337]auax Ha OCTPOCHUE, U
OPUBOJUTH MIPUMEPHI 3TOTr0 MeTo/1a. OOBICHATh, KAK MOKHO MCIOJb30BaTh CBOMCTBA
N0I00HBIX TPEYTOJBHUKOB B U3MEPUTENBHBIX paboTax Ha MECTHOCTH. OOBACHATDH, KaK
BBECTH MOHATHE NMOA0OUS U1l MPOU3BOJIBHBIX (puryp. @opMynrpoBaTh ONpeIeICHUs U
WJUTFOCTPUPOBATH MOHATHS CUHYCa, KOCHHYCA U TAaHT'€HCa OCTPOTO yIJia
IPSAMOYTOJIBHOTO TPEYTOJbHUKA. BIBOIUTH OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
Y 3HAYEHHS CUHYCAa, KOCUHYca, TaHreHnca yrioB 300,450,600. Pemats 3a1aun,
CBS3aHHBIE C MOJOOMEM TPEYTOJILHUKOB U HAXOXJACHUEM HEM3BECTHBIX DJIEMEHTOB
OPsIMOYTOJIBHOTO TPEYTOJIbHUKA. J{J1s1 BBIYHMCIIEHNS 3HAYEHU TPUTOHOMETPUYECKUX
(YHKIIMI HCTIONB30BaTh KOMITBIOTEPHBIE TPOTPAMMBI.

K.: oprann3oBsIBaTh U INIAHUPOBATH YUEOHOE COTPYTHUUECTBO

P.: moHMMaHue CyIHOCTH aIrOPUTMHYECKUX MPEANMCAHUI U YMEHHE JE€HCTBOBATh B
COOTBETCTBHUH C MPEJIOKEHHBIM AJITOPUTMOM; YMEHHUE TUIAHUPOBATH U OCYLIECTBIISITh




ACATCIIbHOCTD, HAIIPABJICHHYIO Ha PCHICHUC 3a1a1.

II.: YMCHHUC YCTAaHABJINBATH IIPUYINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTHYICCKOC
PACCYKACHUC, YMO3AKJIIOUCHHUC (I/IHIIYKTI/IBHOG, ACOAYKTHUBHOC U 110 aHaJ'IOI‘I/II/I) " BBIBO/JBI,
YMCHHUC CO3aaBaATh, IIPUMCHATL U HpCO6p330BBIBaTL 3HAKOBO-CHUMBOJJIHNYCCKUC CPCACTBA,
MOJCIIN 1 CXCMBbI IS PCHICHUA y‘-IGGHBIX H ITIO3HAaBAaTCJIbHBIX 3a4a4.

[ToBTOpEeHuE 6 JI.: popMupOBaTH HABBIKM aHATN3a U CAMOKOHTPOJIS, YCTOWYMBON MOTHUBAITHH K
3aKpEIUICHHUIO.

I1.: MOBTOPUTH TMHEUHBIC YPABHEHUS U UX CUCTEMBI; TUHEHHYIO QYHKIIUS U ee Tpaduk;
CTENEHb C HATYPAIbHBIM MMOKa3aTEIEM

K.: ymeTs HaxoauTh B TEKCTE HH(MOPMAIINIO, HEOOXOUMYIO JIJIsl pElIeHUs 3a/a4,
(dbopMHpPOBaTh HABBIKK YYEOHOT'O COTPYIHUYECTBA

P.: camocTosITeNbHO BBIACHATH U (POPMYIUPOBATH TO3HABATEIBHYIO 11ETb,
oOHapyxuBaTh U GOPMYJIHPOBATH YUEOHYIO MTPOOIEMY, COCTABIATH IJIaH BHITOJHEHUS

paboThI

II.: ymMeTh ycTaHaBIMBAaTh 3aKOHOMEPHOCTH, OCYILECTBIATH CPABHEHUE U
KJIaCCU(DUKAIUIO

9 kace
Ha3BaHue Tembl Koua- XapaKkTepuCTUKA AeATEJbHOCTH yyamuxcs yepes YY /|
BO
4acoB
Bekropsl 12 JI.: ®opMupoBaHHE YCTOMYMBOW MOTUBALMHU K YUEHUIO, II03HABATEIILHOIO UHTEpECa,

YMEHUE ACHO, TOUHO, TPAMOTHO M3JIaraThb CBOM MBICIIM B YCTHOM U MUCbMEHHOW peun;
YMEHHE KOHTPOJUPOBATH MPOIECC U Pe3ybTaT YU4eOHON MaTeMaTUIeCKOM
JIeSITEIbHOCTH.

I1.: ®opmynurpoBaTh ONPENEICHU U WLTFOCTPUPOBATH MOHITUSA BEKTOPA, €r0 JIUHBI,
KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB. BEITOIHATE NOCTPOEHHUE BEKTOPA, PABHOTO CYMME




¥ Pa3HOCTH JBYX BEKTOPOB, UCTIOJB3YsI MPH ATOM IIPABHUIIA TPEYTOIHHHUKA
napajurenorpamma. [IpuMeHsITh TpaBUIIO MHOTOYTOJIBHHKA TIPY HAXO0KIEHUU CYMMBI
HECKOJIBKMX BEKTOPOB. BEITIOMHATE MOCTpOEHHE BEKTOPA, PABHOTO TIPOU3BEICHUIO
BEKTOpa Ha yrcio. [[puMeHsITh BEKTOPHI U ICUCTBUS HAJ HUMHU IIPH PEIICHUN
reOMETPUUYECKUX 33/1a4.

K.: ymeHue opraHu3oBbIBaTh yueOHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIHHOCT C
YUUTEIEM U CBEPCTHUKAMHU: OMPEEIATh e, pacIpeenaTh (GyHKINN U pPOJIn
YYaCTHHKOB, OOIIME CIOCOOBI PabOTHI.

P.: yMeHue caMOCTOSTENbHO IAHUPOBAThH AIbTEPHATUBHBIE My TH TOCTIKEHUS TIENIEH,
OCO3HAHHO BbIOMpaTh Hanbosee A3 PeKTUBHBIE CIOCOOBI PENICHUS YYCOHBIX U
MO3HABATENbHBIX 33]1a4; YMEHUE CAMOCTOATEIHHO CTAaBUTH II€TTH, BHIOUPATH U CO3/1aBaTh
aJITCOPUTMBI JUI PEILIEHUs yYeOHBIX MATEMAaTHUYECKUX MTPOOIIEM.

I1.: ymeHue yctaHaBiIMBaTh IPUYUHHO-CIICACTBEHHbBIE CBS3U, CTPOUTH JIOTHYECKOE
paccyX1eHue, yMO3aKIItoueH!e (MHAYKTUBHOE, 1€ TyKTUBHOE U 110 aHAJIOTHH) U
BBIBO/IbI; CO3/1aBaTh, IPUMEHSATH U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE
CpEICTBA, MOJEIIM M CXEMBI JUIsl pellIeHUs] yYEeOHBIX U [TO3HABATENIbHBIX 3a/1a4

Merton koopauHaT
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JI.: popmupoBaHUE IETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU; KPEATUBHOCThH MBIIILICHUS,
WHUIMATUBY, HAXOYUBOCTh, aKTUBHOCTH MPHU PEUICHUH T€OMETPUYECKHX 3a/1ad.

I1.: OOBACHATH M WILTFOCTPUPOBATH MOHITHS MPSMOYTOJIBHONW CUCTEMBI KOOPAMHAT,
KOOpAMHAT TOUKH U KOOPAMHAT BEKTOpa. BEIBOAUTH M UCTIOIB30BaTh MPHU PEIICHUH
3a1a4 (popMysIpl KOOPAMHAT CEPEIMHBI OTPE3Ka, IJTMHBI BEKTOPA, PACCTOSIHUS MEKIY
JBYMsI TOYKAMU, YPAaBHEHHSI OKPY>KHOCTH U TIPSIMOH.

K.: ymenue pabotaTs B rpynie: HaX0uTh 00I1iee PEIIeHNUEe U pa3peniaTh KOHPIUKTHI Ha
OCHOBE COIJIaCOBaHUS MO3UIMN U yYeTa UHTEPECOB; CIyIIaTh MapTHepa;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaMBaTh CBOE MHEHUE

P.: yMeHue afiekBaTHO OILIEHUBATh MPABUIBLHOCTh WM OIIMOOYHOCTD BHIMOJIHEHHUS
yueOHOM 3a/1a4H, €€ OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€




PCIICHUA, IOHUMAHUC CYITHOCTHU AJITOPUTMHUYCCKUX HpeI[HI/IcaHI/Iﬁ N YMCHHC
ﬂeﬁCTBOBaTB B COOTBCTCTBHH C IMPCAJIOKCHHBIM AJITOPUTMOM.

II.: YMCHHUC BUACTb MATCMATHYCCKYIO 3a/1a9y B KOHTCKCTC HpO6J’ICMHOﬁ CUTyalllulu B
APYrux AUCHUINIMHAX, B OKpY)KaI-OHlCﬁ KU3HH,; YMCHUC ITIOHUMATh U UCIIOJIb30BATH
MAaTCMAaTUICCKUC CPCACTBA HATTIAAHOCTH (pI/ICYHKI/I, YCPTCIKN, CXCMBI U I[p) JJIA
HIUTIOCTpAall, HHTCPHIPCTALIMN, APTYMCHTAIIWH.

CoOOTHOIIEHUS MEXKTY
CTOpPOHAMHU U yriiamMu
TPEYroJIbHUKA.
CkanapHoe

IIPOU3BCACHUC BCKTOPOB.
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JI.: ®opmupoBaHue yCTOMYMBON MOTUBALIMYU K YUEHUIO, YCTOMYMBOTO UHTEPECA K
U3YYEHUIO0 HOBOTO, HABBIKU PabOTHI 110 aIrOPUTMY; CIIOCOOHOCTh K SMOIMOHATIBHOMY
BOCITPUATHIO MaTEMATUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKACHUI; YMEHHE SICHO,
TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW U MMCbMEHHOW PeYH, TOHUMATh
CMBICJI IOCTaBJIECHHOM 3a/1a4, BBICTPAUBaTh apryMEHTAIUIO, IPUBOJIUTh IPUMEPBI U
KOHTPIPHUMEPHI.

I1.: @opMynHMpoOBaTh U WILUTFOCTPUPOBATH ONPEIECICHUS CUHYCa, KOCUHYCa U TAHI€HCa
yrioB ot 0 10 1800. BeIBOUTHE OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U (hOPMYIIbI
npuseneHus. PopMyIMpOBaTh U AOKa3bIBaTh TEOPEMBI CHUHYCOB U KOCHHYCOB,
OPUMEHATDH UX MPHU PEHICHUH TPEYTOJIbHUKOB. OOBSCHATH KaK UCIOJIBb3YIOTCS
TPUTOHOMETPHUUECKHE (POPMYJIbI B U3MEPUTEIBHBIX pa00Tax HA MECTHOCTH.
DopMyIHpPOBATH ONPEEICHUS YIila MEX/1y BEKTOPAMU U CKaJSPHOTO MPOU3BEICHUS
BEKTOPOB. BbIBOAUTH POpMYITy CKaJIsIpHOrO MPOU3BEACHHS BEKTOPOB YEPE3 KOOPINHATHI
BEKTOpPOB. POpMyIIUPOBATH U OOOCHOBBIBATh YTBEPKAECHUE O CBOMCTBAX CKAISPHOTO
npousBeaeHus. Mcnonb30BaTh CKaIsipHOE MPOU3BECHUE NIPU PELICHUH 3a/1a4.

K.: opranu3oBbIBaTh U IJIAHUPOBATH YYEOHOE COTPYAHUYECTBO

P.: moHMMaHue CyIHOCTH AITOPUTMUYECKUX MTPEANUCAHUN U YMEHUE JeHCTBOBATH B
COOTBETCTBHH C MPEIIOKEHHBIM AITOPUTMOM; YMEHHUE INIAHUPOBAThH U OCYLIECTBIIATh
JeATEIbHOCTD, HAIIPABJIECHHYIO Ha PEIICHUE 3a/1a4.

[1.: ymeHHe ycTaHaBIMBAaTh IPUYNHHO-CIIECTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccykJeHue, yMO3aKIoUeHue (MHAYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUN) U
BBIBO/Ibl; YMEHHUE CO3/1aBaTh, MPUMEHSAThH U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE




cpcacCTBa, MOJACIIN U CXCMBI JJIAA pCHICHUA y‘I€6HLIX H I1I03HAaBaTCJIBHBIX 3a/Ja4.

JlnHa OKpY>KHOCTHU U
0L Kpyra
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JI.: popMupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jaronuxcst K CaMOpa3BUTHIO U caMOOOpa30BaHNIO HA OCHOBE MOTHBALIUU K
00y4YEHUIO U TIO3HAHUIO; *POPMHUPOBAHUE 1IETOCTHOTO MUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOM
MPaKTUKH;

[1.: ®opmynupoBaTh onpeeaeHue NPaBUIbLHOTO MHOTOyrojibHuKa. dopmynupoBaTh U
JTIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTAX, OMIUCAHHON OKOJIO TIPABUIIBHOTO
MHOTOYTOJIbHUKA U BIIMCAHHOW B HETO. BBIBOJIUTH U UCIOJIB30BaTh (POPMYJIBI JIs1
BBIYMCIICHHUS IUIOIIAIA TPaBUIBHOTO MHOTOYTOJIbHUKA, pauyca BOUCAHHOU U
ONMCAHHOW OKPY’KHOCTEH. PemaTe 3a1auu Ha MOCTPOEHUE MTPaBUIIbHBIX
MHOTOYTOJIBHUKOB. OOBICHATH MOHATHUS JJIMHBI OKPYKHOCTH M ILJIOIIAIU KpPyTa.
BoiBouTh hOpMYyIIBI SISl BRIUMCICHUS JJIMHBI OKPYKHOCTH U JITMHBI TyTH OKPY>KHOCTH,
IJIOMIAM KPYyTa U TUIOIIAJN KPYTOBBIX CEKTOpa U cerMeHTa. [IpuMeHsTh 3Tu hopMyIibl
IIPU PELICHUY 3a]1a4.

K.: ymeTb HaxoauTh B TEKCTE UH(POPMALINIO, HEOOXOIUMYIO JIJIsl pEeLICHUS 3aad,
(bopMHpPOBaTh HaBBIKK YYEOHOIO COTPYAHUYECTBA

P.: caMOCTOSITENIbHO BBIACTATH U (POPMYJIMPOBATH O3HABATEIBHYIO LD,
oOHapyxkuBaTh U (HOPMYJIUPOBATH YUEOHYIO MPOOIEMY, COCTABIATH IJIaH BBHIMOTHEHUS
paboThI

I1.: yMeTh ycTaHaBIMBAaTh NPUYUHHO-CIIEJICTBEHHBIE CBS3H.

JIBr>xeHus

JI.: hbopMupoBaTh HABBIKA aHAIN3a U CAMOKOHTPOJIS, yCTOMYMBON MOTHBAILIMH K
3aKpeIICHHUIO.

I1.: OOBACHATH, UTO TaKOE OTOOpAKEHHE TUIOCKOCTH Ha ce0sl, U B KAKOM CIydae OHO
Ha3bIBACTCS JIBIDKCHUEM ITOCKOCTH. OOBSICHATD, YTO TAKOE OCEBast CAMMETPHS,
IIEHTpaJIbHAsI CAMMETPHS, IMapalICIbHBIN TIEpeHOC ¥ MOBOPOT. OOOCHOBBIBATH, YTO 3TH
O0TOOpaXe€HHUs IIOCKOCTH Ha CeOs SABIISIOTCS IBMKECHUSAMHU. OOBSICHATH, KAKOBA CBS3b
MEXy JBIKEHUSMH U HaJOKEeHUSIMH. VIIITIOCTpUpOBaTh OCHOBHBIC BUJIBI JBUKCHUM, B




TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPHBIX MPOTPAMM.
K.: yMeTh Hax0qUTh B TEKCTE WH(POPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHHs 3a/1a4,
(dopMHUpOBaTh HABBIKH YUEOHOTO COTPYIHUYECTBA

P.: camocTOSTENBHO BBIACHATH U (POPMYINPOBATH MO3HABATEIHHYIO 1€,
OoOHapyXUBaTh U (HOPMYIHPOBATH YIEOHYIO POOIEMY, COCTABIATH TUIaH BBITOIHEHUS
paboThI

[1.: ymeTp ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIIECTBIISITH CPABHEHUE U
KJIACCU(PHUKALIMIO
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aKCUOMaX IUIAHUMETPUH

JI.: dbopMupoBaTh HaBBIKU aHAJIU3A U CAMOKOHTPOJIS, YCTOMUHMBOM MOTHBAIIUU K
3aKPEIUICHHUIO.

[1.: OOBACHSATD, UYTO TAKOE€ MHOTOTPAHHUK, €T0 TpaHu, pedpa, BEpUINHBI, TUATOHAIIH.
Kaxoit MHOTOTpaHHUK Ha3bIBa€TCS BRIMYKJIBI. YTO Takoe n- yrojibHas Mpusma, ee
OCHOBaHMsI, 00KOBbIE TpaHu U O0KOBbIE peOpa. Kakas npusma Ha3zbIBaeTCs MPSMOM, U
Kakasi HAKJIOHHOM, YTO TaKO€ BHICOTA MPU3MBI, KaKas IPU3Ma Ha3bIBACTCS
napajiesIenuneIoM U KaKou rmapajuiesienue;]] Ha3bIBaeTCsl MPSIMOYTOJIbHBIM.
dopMynupoBaTh U 000CHOBBIBATH YTBEPKJICHUS O CBOMCTBE IMAaroHaie
napasuiesienunea U KBaapare IuaroHaay IpsMOYTOJIbLHOIO Mapaljieienumnea.
OOBSACHSTH, UYTO TaKO€ 00BEM MHOTOTPpaHHHUKA. BRIBOAUTH( C MOMOIIBIO TPUHIIUATIA
Kaganbepu) hbopmyiny oobema mpsiMoyroibHOro napaimienenumnena. OonsacHsaTh. Kakoi
MHOTOTPaHHUK HA3bIBAETCS MUPAMUION, UTO TAKOE€ OCHOBAHKE, BEPIIIMHA, OOKOBBIC
rpanu, 00KoBbI€ pedpa, 1 BbicoTa mupamusl. Kakas nmupaMuia Ha3pIBaeTCs
MPaBWIBHOM, YTO Takoe anodema nmpaBUIbHON MUpaMuibl. 3HaTh (OpMYITy 00beMa
nupaMuibl. OOBSCHSTH, KAKOE TEJIO HAa3bIBAETCS MIIMHAPOM. 3HATh, YTO TAKOE €ro OCh,
BBICOTA, OCHOBAHUS, panyc, 00KOBas MOBEPXHOCTh, 00pa3ylolre, pa3BepTka OOKOBOMA
noBepxHocTu. Kakumu opMynamu BeIpakaeTcsi 00beM U TI0Ma s O0KOBOU
MOBEPXHOCTH IHHIPa. OOBICHITH, KAKOE TEJIO0 HA3bIBAETCSI KOHYCOM. 3HATh, YTO
TaKo€ €ro OCh, BLICOTA, OCHOBAHHE, PAJANYC, OOKOBasi TOBEPXHOCTH, 00Opa3yIOIIHE,
pa3BepTka 00KOBOM oBepXHOCTH. Kakumu (popMymamMul BIpakaeTcsi 00beM U TIIOMAh




O0KOBOH MOBEPXHOCTU KOHYca OOBSICHSTH, Kakasi HOBEPXHOCTb Ha3bIBaeTCs chepoil U
KaKoe TeJo Ha3blBaeTcs mapoM. Uto Takoe paaunyc u guametp chepsl(iapa). Kakumu
(dopMysiaMu BbIpaxaroTcsi 00beM 11apa U miomaaps chepsl. M300paxkars u pacro3HaBaTh
Ha pUCYHKaX MPU3My, apajlesIenune1, TupaMuy, IWIMHIDP, KOHYC, I1ap.

K.: ymeTb HaxoauTh B TeKCTE HH(OPMALINIO, HEOOXOTUMYIO JIJISl pELIeHHs 3a/1a4,
(opMHpPOBaTh HaBBIKK YYEOHOIO COTPYAHUYECTBA

P.: caMOCTOSITENIbHO BBILACIATH U (POPMYJIMPOBATH IO3HABATEIBHYIO LD,
oOHapyxuBaTh U (HOPMYJIUPOBATH YUEOHYIO MPOOIEMY, COCTABIATH IIJIaH BHITOTHEHUS
paboThI

[1.: ymeTh ycTaHaBIMBATh 3aKOHOMEPHOCTHU, OCYLIECTBIISATh CPABHEHUE U
KJIACCU(PHUKALIMIO

[ToBTOpEHME.

JI.: popmupoBaTh HABBIKM aHAJIN3a U CAMOKOHTPOJISI, yCTOMYMBONH MOTHUBALIUHU K
3aKPEIUICHHUIO.

I1.: HOBTOPUTH NTMHEWHBIE YPABHEHUSI U UX CUCTEMBL; TUHEHHYIO0 QYHKIUSA U €€ rpaduK;
CTENEHb C HATYPaJIbHBIM [T0KA3aTEIEM

K.: ymeTb HaxoauTh B TEKCTE UH(POPMALINIO, HEOOXOIUMYIO JIsl pEeIeHHs 3aad,
(bopMHpPOBaTh HaBBIKK YYEOHOIO COTPYAHUYECTBA

P.: caMOCTOSITENIbHO BBIACTATH U (POPMYJIMPOBATH O3HABATEIBHYIO LD,
oOHapyxkuBaTh U (HOPMYJIUPOBATH YUEOHYIO MPOOIEMY, COCTABIIATH IIJIaH BBITTOTHEHUS
paboThI

[1.: ymMeTh ycTaHaBIMBATh 3aKOHOMEPHOCTHU, OCYUIECTBIISITH CPABHEHUE U
KJIACCU(PHUKALIMIO




