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1. [IpuupThIICKHIt

2022 rox



Ilnanupyemble pe3yJIbTaThl 0OCBOCHHS Y4eOHOro npeamera «I'eoMeTpusi»:

1) popmupoBaHue npecTaBICHUI 0 MaTEMAaTUKE KaK O METO/I€ MO3HAHMS JeHCTBUTENLHOCTH, MTO3BOJISIONIEM OIMMCHIBATH U U3Y4aTh pPealIbHbIC IPOIIECCHI U
ABJICHUSL:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHH Poccuu u mupa;
BO3MO>XHOCTb IIPUBECTH IPUMEPHI U3 OTEUECTBEHHON U BCEMUPHOI UCTOPUM MAaTEMaTUUECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHUH pabOTaTh C Y4€OHBIM MaTEMaTHICCKUM TEKCTOM (aHAJTM3UPOBATh, U3BIIEKATH HEOOXOIUMYIO HH(POPMAIIHIO), TOYHO B TPAMOTHO BBIPAXKATh
CBOM MBICJIU C IPUMEHEHUEM MaTeMaTUYeCKOM TEPMUHOJIOTHH U CUMBOJIMKH, POBOJUTH KiIacCU(UKALIMU, JTOTHUYecKre 000CHOBaHHUS, JOKA3aTeNlbCTBa
MaTeMaTUYECKUX YTBEPKICHUM:

OIICPHUPOBAHUE ITOHATUAMU: MHOXECTBO, JICMCHT MHOXECTBA, ITIOAMHOXCECTBO, IPUHAAJICKHOCTDH, HAXO0XACHNUE IICPECCUCHU S, O6’B€I[I/IHGHI/IH
IIOAMHOKECCTBA B HpOCTCfII.HPIX CUTYyalUAX;

PCIICHUE CIOKCTHBIX 3a1a4 pa3HbIX THUIIOB Ha BCC apI/I(l)MeTI/ILIGCKI/IC I[GflCTBI/Ifl;

IMPUMCHCHHEC croco0a nmoucka peuIcHuA 3aga4u, B KOTOPOM paCCYKACHUC CTPOUTCA OT YCIIOBUSA K Tpe6OBaHI/IIO WnJIn OoT Tpe6OBaHI/I$[ K YCJIOBHUIO,
COCTAaBJICHHUC IJIaHa pCIICHUA 3aJa4d, BBIACJICHUEC 3TAIIOB €€ PCIICHW A, HHTCPIPECTAINA BIYUCIUTCIIBHBIX PE3YJIbTATOB B 3a/1a4UC, UCCIICIOBAHUC
IMMOJIYYCHHOI'O pCHICHUS 3a/1a4U;

HaxXOXXIACHUC IMMPOLCHTA OT YKUCJIa, YUCJIa 110 IMTPOLUCHTY OT HETO, HAXOXACHHUA IMIPOUCHTHOTO OTHOIICHUEC ABYX YHCCJI, HAXOXKACHUA MMPOLUCHTHOI'O CHUKCHUA
HJIW ITPOLCHTHOI'O MOBBIIICHUA BEJIMYNHBI;

PCLICHUC JIOTUYCCKUX 3a1aYd;

3) pa3BuTHE MPEJCTABICHUH O YMCIIE U YUCIOBBIX CUCTEMAX OT HATYypaJIbHBIX 10 JIE€HCTBUTEIbHBIX YHCEIl; OBJIa/ICHUE HAaBbIKAMU YCTHBIX, TMCbMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIYACICHUN:

OTIepUPOBaHKE OHATUAMU: HATypaJIbHOE YKCIIO, IIeJI0€ YUCIIO, OOBIKHOBEHHAs APOOb, JecITHUHAs APO0b, CMEIIaHHOE YUCIIO, pallMOHATIBLHOE YHUCIIO,
HPPALMOHATIBHOE YHCIIO;

WCIIOJIb30BAaHNE CBOMCTBA YHCEN U 3aKOHOB apU(METUUECKUX OTIEPAIMM C YUCITAMH TPU BBHITTOJTHEHUH BBIUUCICHUN;

WCIIOJIb30BAaHNE MTPU3HAKOB JIETMMOCTH Ha 2, 5, 3, 9, 10 ripu BBINOJHEHUN BHIYUCICHUN U PEIICHUU 3a/1a4;

BBITIOJITHEHHE OKPYTJICHUS YHCE B COOTBETCTBHUH C MPABUIIAMU;

CpaBHEHHUE YHCEIT,

OIICHUBAHHE 3HAUYECHMS KBAJIPATHOTO KOPHS U3 MOJIOKHUTEIBHOTO 1IEJIOT0 YUCIIA;

4) oBnasieHuEe CUMBOJIBHBIM SI3bIKOM aJIT€OpbI, TPHUEMaMH BBITIOJTHEHUS TOXKIECTBEHHBIX NPe00pa3oBaHUN BEIpaXXKEHUH, pellieHNs ypaBHEHUH, CUCTEM YpaBHEHUH,
HEPAaBEHCTB U CUCTEM HEPaBEHCTB; YMEHUS MOJIETTUPOBATh PeajbHbIE CUTYAllUU Ha SI3bIKE alreOphl, HCCIEA0BaTh MOCTPOCHHbBIE MOJIETHU C UCTIOIb30BAaHHEM
anmapara ajnreOpbl, HHTEPIPETUPOBATH MMOJTYYSHHBIH pe3ysbTar:

BBITNIOJTHEHHE HECIOXKHBIX MpeoOpa3oBaHUil JIIsl BBIYMCIECHUS 3HAYSHHUI YMCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTENEHH C HaTypalbHBIM IIOKa3aTeNIeM,
CTEINEHN C LENBbIM OTPULIATEIIbHBIM ITOKA3aTeNIEM;

BBITOJIHEHHE HECIIOKHBIX MPe0Opa30BaHUi EIIbIX, JPOOHO PallMOHAIBHBIX BEIPRXKEHUH U BBIPaKEHUI ¢ KBaJpaTHBIMU KOPHIMU; PACKPBIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE ClIaraeMble, UCIIOIb30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOXKEHHUS;

peuIeHue IMHENHBIX U KBAaIPATHBIX YPAaBHEHU! U HEPABEHCTB, YPABHEHHI M HEPABEHCTB CBOJISIIINXCSA K JINHEWHBIM WJIU KBAJIPATHBIM, CHCTEM YPABHEHUHN U
HEPAaBEHCTB, N300paKeHNEe PEIIeHN HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSMOI;



5) oBnageHue cUcTeMON (PYHKIIMOHAIBHBIX MOHATUN, pa3BUTHE YMEHUS MCIIOJIb30BaTh (DYHKIIMOHAIBHO-TpauyecKue IpeACTaBICHUS AJIS PEIIEHUs pa3IuuHbIX
MaTeMaTUUYECKUX 3aJad, IS ONMCAHUS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN:
e OIpEIEICHUE NIOJIOKEHUS TOUKH 10 €€ KOOpAUHATaM, KOOPAMHATHI TOUKH I10 €€ ITOJIOKECHHIO Ha MIJIOCKOCTH;
® HaXOXJCHHE MO TpaduKy 3HAYCHUH YHKIUHU, 00JaCTH ONpeesICHIs, MHOXKECTBA 3HAUeHU, HyJIel QyHKIIH, TPOMEKYTKOB 3HAKOTIOCTOSHCTBA,
POMEXYTKOB BO3PACTaHUS U YObIBaHHS, HAMOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUS (QYHKIINU;
e TocTpocHUE TpaduKa JMHSHHOW U KBAIPATHIHOHN () YHKIIHIHA;
e oInepupoBaHUE Ha Oa30BOM YpOBHE MOHATUSAMU: I1OCIIEA0BATENBLHOCTh, apu(pMeTHUecKas Iporpeccus, reOMeTpu4ecKas Iporpeccus;
® UCIOJIb30BAHUE CBOMCTB JMHEHHON U KBaJpaTUYHON (PYHKIUI U UX IrpaMKOB TP PELICHUHU 3a/]a4d U3 APYTUX YUEOHBIX [IPEIMETOB;
6) OBJaJICcHHE T€OMETPUUECKUM SI3bIKOM; PA3BUTUE YMEHUS UCIOJIb30BATh €ro JJIs ONMCaHUS IPEIMETOB OKPYXKAIOLIEro MUPA; pa3BUTHE IPOCTPAHCTBEHHBIX
IpEJICTaBICHUN, N300pa3UTEIbHBIX YMEHUI, HABBIKOB T€OMETPUUYECKUX ITOCTPOCHUIA:
e ONEpUPOBAHUE MOHATHIMU: QUTYpa, TOUKA, OTPE30K, IpsAMasi, Iy, JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U
KBaJ[paT, OKPY>KHOCTb U KPYT, IPAMOYTOJIbHBIN Napajjienenunes, Kyo, map; n1300pakeHne u3y4aeMblX GUryp OT pyKH U C IIOMOUIbIO TUHEWKH U LUPKYIIS;
e  BBIIOJIHEHUE U3MEPEHHUS JUIUH, PACCTOSIHUM, BETUUUH YIJIOB C IOMOIIbIO HHCTPYMEHTOB JJI1 U3BMEPEHUI JIIUH U YTJIOB;
7) popMHUpOBaHUE CUCTEMATUUECKUX 3HAHUH O IIIOCKUX (UIypax M UX CBOICTBAX, MPEACTABICHUN O MPOCTEUIIMX MPOCTPAHCTBEHHBIX TelaX; pa3BUTHE YMEHUI
MOJIEJIMPOBAHUS pealbHbIX CUTYallUH Ha S3bIKE TEOMETPUH, UCCIEOBAHUSI IOCTPOSHHONW MOJIEIH C UCIIOJIb30BAHUEM T€OMETPUUECKUX ITOHATHI U TEOpEM,
annapara ajreOpbl, peleH!s] FCOMETPUYECKUX U MPAKTUYECKUX 3a/1a4:
e omepupoBaHUE Ha 0a30BOM YpOBHE MOHATUSMU: PAaBEHCTBO (PHUTYp, MAPATIICIBHOCTD U MEPIICHIUKYISIPHOCTD MPSMBIX, YIIIBI MEXKIY ITPSIMBIMH,
NEePIEHIUKYJIISAP, HAKIIOHHAS, IPOEKIIHS;
® [IPOBEJICHNUE J0KA3ATEIbCTB B TEOMETPUN;
e oInepupoBaHUE Ha 6a30BOM YpOBHE MOHATUSAMU: BEKTOP, CyMMa BEKTOPOB, POU3BEIEHHE BEKTOpA HAa YHUCIIO0, KOOPAMHATHI Ha MIOCKOCTH;
e pelIeHME 337a4 Ha HaXOXKJCHHE TeOMETPUUYECKUX BEJIIMYMH (JJTMHA U pAacCTOsIHUE, BEJIMUMHA YIIa, MJIOMIA/b) [0 00pa3aM Wil alropuTMam;
8) oBiazieHNne MPOCTEHIINMU CIIOCOOAMHU NPEACTABICHUS U aHAIN3a CTATUCTUUECKUX JaHHBIX; (JOPMUPOBAHUE MPEICTABIEHUH O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJIbHOM MHPE U O PA3JIMYHBIX CIIOCO0AX UX U3YUEHUs, O IPOCTEHIINX BEPOSATHOCTHBIX MOJIENSIX; Pa3BUTUE YMEHUHN U3BJIEKATh
UH(OPMaLIKIO, IPEICTAaBIECHHYIO B Ta0IMIIaX, HA TUarpaMMax, rpagukax, OluchiBaTh U aHATM3UPOBATh MACCHBBI UUCIIOBBIX JJAHHBIX C IIOMOUIBIO ITOIXOASIINX
CTaTHUCTUYECKUX XapAKTEPUCTHK, UCIIOIb30BaTh IOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOLIUX SBJICHUH IPU IPUHATUN PELICHUI:
e (opMupoBaHHE MPEJCTABICHUS O CTATUCTUYECKUX XapaKTEePUCTHKAX, BEPOATHOCTH CIy4alHOTO COOBITHS;
peleHre NpoCTeHIINX KOMOMHATOPHBIX 3a/]1a4;
OTpeieIeHue OCHOBHBIX CTAaTUCTUYECKUX XapaKTEPUCTHK YHCIOBBIX HA0OPOB;
OLICHMBAHHE U BbIUMCIIEHUE BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITYdasiX;
HaJIMYue MPEJCTABICHUS O PO MPAKTUYECKHU JOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIMX YHCET B MACCOBBIX SIBJICHUSIX;
YMEHHE CpaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTHUKH, ITOJIyU€HHBIE B MTPOLIECCE PEUIeHUs MPUKIIAAHON 3a7au, U3y4YeHHUs peaIbHOro SBJICHUS;
9) pa3BuTHE YMEHUHN NPUMEHATH U3YUYE€HHBIEC MOHATHS, PE3yJIbTaThl, METO/IbI [Tl PEIICHUS 3a/1a4 MPAKTUYECKOTo XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCHUIUIMH C
UCIIOJIb30BaHUEM ITPU HEOOXOAUMOCTH CIIPAaBOYHBIX MAaTepHATIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLIEHKOW U MPUKUAKON MPHU MPAKTHUECKUX pacyeTax:
® pacrio3HaBaHHE BEpHBIX U HEBEPHBIX BbICKA3bIBAHUII;
® OIEHMBAHUE PE3Y/IbTATOB BBIYUCIEHUN IPU PEILIEHUHU MPAaKTUYECKUX 3a/1a4;
® BBINIOJIHEHUE CPABHEHUS YHCET B PEATbHBIX CUTYAIHSIX;
®  UCMOJb30BAHUE YUCIIOBBIX BBHIPAXKEHUH MPH PEIICHUH MPAKTUYECKUX 33/1a4 U 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB;



® pElICHHE NPAKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM NTPOCTEUIINX CBOUCTB QUTYD;

®  BBINOJIHEHUE MTPOCTEHIINX MOCTPOCHUH U U3MEPEHUI Ha MECTHOCTH, HEOOXOAUMBIX B peaslbHON YKU3HH;
10) hbopmupoBanre HHPOPMALMOHHON 1 AITOPUTMHUYECKON KyJIbTYphI; (POPMUPOBAHHE NPEICTABICHNUS O KOMIIBIOTEPE KaK YHUBEPCAIILHOM yYCTPOHCTBE
00paboTKH MH(POPMALIMH; PA3BUTHE OCHOBHBIX HAaBBIKOB M YMEHMH UCIOIb30BaHUS KOMIIBIOTEPHBIX YCTPOUCTB;
11) bopmupoBanue npeacTaBieHns 00 OCHOBHBIX U3y4aeMbIX MOHATHUAX: HHPOPMALUs, aJITOPUTM, MOJIEIIb - U UX CBOMCTBAX;
12) pa3BuTHE QJIrOPUTMUYECKOTO MBIIUIEHUS, HEOOXOUMOTO JUIsl TPO(ECCUOHAIBHON AEATEIbHOCTH B COBPEMEHHOM OOILECTBE; Pa3BUTHE YMEHUIN COCTABUTh U
3anucaTh arOpUTM Uil KOHKPETHOTO UCTIONHUTENS; (POPMHUPOBAHUE 3HAHUN 00 alTOPUTMHUECKUX KOHCTPYKLUSX, TOTMYECKUX 3HAUCHHX U OTNIepaIHsX;
3HAKOMCTBO C OJIHUM U3 A3bIKOB IPOrPaMMHUPOBAHUS U OCHOBHBIMU JIFTOPUTMUYECKUMU CTPYKTYpaMH - TMHEHHOMN, YCIIOBHON M LIUKIMYECKOM;
13) hbopmupoBanue ymeHuil popManuzanuu U CTpyKTypHUpOBaHUs HHPOPMALIUU, YMEHUS BEIOUPATH CIIOCO0 MPEICTABICHHS JAHHBIX B COOTBETCTBHH C
IIOCTaBJIEHHOM 3ajaueil - TabyuLbl, CXEeMBbI, Tpa(UKH, AUArpaMMBbl, C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX IIPOIPAMMHBIX CPEACTB 00pabOTKH JaHHBIX;
14) bopmupoBaHre HaBBIKOB M YMEHUI 0€30MaCHOTO U 11eJIeco00pa3HOro MOBEACHUS pU paboTe ¢ KOMITBIOTEPHBIMH ITporpaMMamMu 1 B IHTepHeTe, yMEHHS
co0JIr01aTh HOPMBI HHPOPMALIMOHHOM STUKH U IIPaBa;

YdeHUK HAYYUTCS

I'eomeTpuueckune purypol

e  OmnepupoBath Ha 0A30BOM ypOBHE MOHITHAMU T€OMETPUIECKUX PUTYD;

e  W3BIEKaTh HHPOPMAIIMIO O TEOMETPHUECKUX (PUTypax, MpeACTaBIeHHYIO Ha YepTeXax B IBHOM BUJIE;

®  TPUMEHATH AJIS PEUICHHS 33729 TeoMeTprudeckre (DaKkThl, €CITH yCIOBHSI UX IPUMEHEHUS 3a1aHbl B SIBHOH (OpME;

®  pelaTh 3a/1aYd Ha HAXOXKJICHHE F'EOMETPUYCCKUX BEJIMYUH 110 00pa3iiaM WK aiTOPUTMaM.
B noBcenqHeBHOI KU3HN U NPU U3YUEHHHU APYTUX NPeIMETOB:

®  KCIOJIb30BaTh CBOMCTBA I€OMETPHYCCKUX (UTYp JUIsl PEIICHHMsS THIIOBBIX 3aJia4, BO3HUKAIOIIMX B CUTYallUsAX TMOBCEIHEBHOM >XH3HU, 3a7lad IMPAKTUYCCKOrO
COJIepKaHusl.
OTHo1IEeHHusI

e  OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATUSIMHU: PABEHCTBO (PUTyp, paBHbIC (UTYpPHI, PABEHCTBO TPEYrOJbHUKOB, MAPAJICIBLHOCTh MPIMBIX, MEPHICHIUKYIIPHOCTh
MPSIMBIX, YTJIBI MEXIY MPSIMBIMHE, IEPICHANKYIISP, HAKIIOHHAS, TTPOSKITHSI.
B noBcenHeBHOM KU3HHU M TPU U3yYeHUH APYTUX MPEAMETOB:

®  HCHOJB30BaTh OTHOIICHUS JJI PEIICHUSI MPOCTEHINNX 3a1a49, BOSHUKAIOIINX B PEATHHON KU3HU.
HN3mepeHus: U BLIYMCIEHUSI

e  BrImonHATs M3MEpEeHUe UIHH, PACCTOSHUH, BETMYHH YTIIOB, C TOMOIIBI0 HHCTPYMEHTOB I U3MEPEHUN JTHH U YTIIOB;

®  [PUMEHATH QOPMYIBI MIEPUMETPA, IUIOMAAN U 00beMa, IUIOMAJN TOBEPXHOCTH OTIEIbHBIX MHOTOTPAaHHUKOB MPH BBIYUCICHUSIX, KOT/Ia BCE JAaHHBIE UMEIOTCA B
YCIJIOBHU;

®  puMeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIICHHUS JIJIs1 BBIYUCIICHUS IJIMH, PACCTOSIHUH, TUIOMIAACH B IPOCTEHIITNX CITyYasX.
B noBcenHeBHOI KU3HN U NPU U3YUYEHHHU APYTUX NpeIMETOB:

®  BBIYHCIATH PACCTOSHUS Ha MECTHOCTH B CTaHAAPTHBIX CHUTYalWsX, IUIOMIATH B IMPOCTEHINUX CIIydasx, MPUMEHITh (OPMYIbl B MPOCTEUIINX CUTYyalHUsiX B
IIOBCEITHCBHOM JKM3HM.
I'eomeTpuyeckue MoCTpPoOEHUsI

e  U300paxarh TUNIOBEIE IIOCKHE (GUTYPHI B (GUTYPHI B IPOCTPAHCTBE OT PYKH U C IIOMOIIHI0 HHCTPYMEHTOB.
B noBce1HeBHO KM3HU U IPHU U3YYEHUM PYTUX NIPeIMETOB:



®  BEHINOJHATH MPOCTEHINNE TTOCTPOCHHS HA MECTHOCTH, HEOOXOIUMBIC B PEATbHON KH3HH.
I'eomeTpnueckue npeodpazoBaHusi
e  Crpours ¢purypy, CHMMETPUIHYIO JaHHOH (UType OTHOCHUTENHHO OCH M TOUKH.
B noBcenHeBHOI ;KM3HU ¥ TIPH U3YYeHUH APYTUX NMPeIMETOB:
®  PacMo3HAaBaTh JIBHXKEHUE OOBEKTOB B OKPYXKAIOIIEM MHUPE;
®  pacro3HaBaTh CUMMETPHYHBIC (DUTYPHI B OKPYIKAIOIIIEM MUDE.
HcTopus maTremaTuku
e  OmnuchIBaTh OT/JENbHBIE BBIIAIONINECS PE3yIbTAaThI, IOyIeHHBIEC B XOE Pa3BUTH MaTEMATHKH KaK HAYKH;
e  3HaTh NIPUMEPHI MATEMATUYECKUX OTKPBITHUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHOU UCTOpUEH;
e  TIOHWMATH POJIb MATEMATHKH B pa3BUTHH Poccun.
MeToabl MaTeMaTUKHU
° Br16upaTh MOAXOAIINNA U3yUYEHHBIA METO/ JIJIsl PEIICHUS] M3YYCHHBIX TUIIOB MATEMAaTHYCCKUX 33]1a4;

e  IIpuBOAUTH IPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYIKAIOIIEH JEHCTBUTENBHOCTH U IIPOU3BENCHUAX UCKYCCTBA.

Conep:xanue yueOHoro npeamera «I'eomerpusp».

I'eomerpuueckue purypsl

@urypsl B reOMETPHH M B OKPY Kal0LeM MHpe

I'eomerpudeckas gurypa. DopMupoBaHue MpeacTaBICHU 0 METAIPEIMETHOM MOHATHU «DUTYpay.

Touka, TUHUS, OTPE3OK, MPsIMas, Iyd, JOMaHasl, ITIOCKOCTh, YToJl, OMCCEKTpHUCa yIiia U ee CBOMCTBa, BU/bI YITIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cuMMeTpusi reoMmeTpuueckux Guryp. LlenTpanbHas cMMMETpHsi TeOMETpHUUYECKHX GUryp.

MHOroyroibH1UKH

MHOroyrosisHHK, €ro 3JIEMEHTHI M €r0 CBOMCTBA. Pacro3HaBaHNe HEKOTOPBIX MHOTOYTOJIbHUKOB. BBIMTYKIIbIE M HEBBITYKJIBIE MHOTOYTOJIbHUKH. [IpaBHIIBHBIE MHOTOYTOJIBHUKH.
TpeyronpHuku. Beicota, Menuana, OHcCeKTpuca, CPelHSS JTUHUS TPEeyrojibHUKa. PaBHOOEIPEHHBIH TPEYTOJbHHK, €0 CBOWCTBA M MPU3HAKH. PaBHOCTOPOHHMIA TPEYTrOJIbHUK.
IIpssMOYTOJIBHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIM TPEYTOJbHUKHU. BHENIHNE yIilbl TpEyroyibHUKa. HepaBeHCTBO TpeyroJibHUKA.

YetsipexyronbHuku. [lapannenorpamm, poM0, NpsSMOYTOJIBHHK, KBajapar, Tpameuus, paBHOOeapeHHas Tpamnenus. CBoiicTBa M MNpH3HAKM Mapajienorpamma, pomoa,
IIPSIMOYTOJIbHUKA, KBaApaTa.

OKpy:XHOCTB, KPYr

OKpy>KHOCTB, KpYT, MX 3JIEMEHTHI 1 CBOWCTBA; IEHTPAIBHBIE U BIIMCaHHbIE yIubl. KacaTenbHas U ceKyllas K OKpY>KHOCTH, UX CBOMCTBA. BricaHHbIe 1 ONMCaHHBIE OKPYKHOCTH
JUISL TPEYTOIBHUKOB, YETBIPEXYTOJIBHUKOB, PaBUIIbHBIX MHOTOYTOJIbHUKOB.

OTHowmEeHNns

PagencrBo ¢uryp

CBolicTBa paBHBIX TPEYroJbHUKOB. [Ip3HaKu paBeHCTBa TPEYTOJIbHUKOB.

ITapanieabHOCTH MPSIMBIX

[Ipu3Haky 1 CBOMCTBA MapayUIeNbHBIX MPSAMBIX. AKCHOMa napauiensHocTi EBkinaa. Teopema Paneca.

IlepnengukyJsipHbie NpsiMble

[Ipsimoii yron. Ilepnernukynsap k npsmoit. Hakinonnas, npoekuust. CepeTnHHBINA TepIeHANKYISIP K oTpe3Ky. CBoWCTBa M MPU3HAKY NEPIIEHANKYIISIPHOCTH.



Ilonobue

[IponopunonansHbie oTpe3ku, nogodue guryp. Ilogodusie Tpeyronpauku. [Ipusnaku nogoodus.

B3aumHoe pacnosioxkeHHe NpsSIMON U OKPYKHOCTH, ABYX OKPYKHOCTEH.

H3mepenusi ¥ BbIYMCIEHHS

Beau4yuHbl

Ilonsatue BenuuuHsl. J(nuHa. MI3Mepenue nnunel. Equaune! n3Mepenus JinHbl. Benvurba yria. I'pagycHas mepa yria.

[NonsTHe 0 MIOmAAN TIOCKOH QUTYpHI U ee cBolcTBax. M3aMepenue ruomaneii. EnuHUIB n3MepeHust TUIOIaau.

H3mepenus: U BbIYMCICHHS

WHCTpyMEHTHl [UISI M3MEpPEHUH M IMOCTPOSHHMH; W3MEpEHHE W BBIYHCICHUE YIJIOB, AJIUH (paccTOsHMM), miomaziei. Tpuronomerpudeckue (yHKIMH OCTPOTO yria B
IPSMOYTOJIBHOM TPEYTOIbHUKE BBIUMCICHNE 3J€MEHTOB TPEYTOJbHUKOB C HCIIOJIIB30BAaHMEM TPUTOHOMETPUYECKUX COOTHOIIEHMH. DopMyssl IUIOMIanu TPEyroJibHUKA,
napajiesorpaMMa U €ro YaCTHBIX BHIOB, ()OPMYJIBI JJIMHBI OKPY>KHOCTH M Iutomaau kpyra. CpaBHeHue U BelaMcieHue miomanei. Teopema Iudaropa.

Paccrosinus

Paccrostane mexy Toukamu. PaccrosiHre oT Touku 10 ipsaMoii. PaccTostane Mexay ¢purypamu.

I'eomeTpuyeckue mMocTpoeHus

I'eomeTpuueckne NOCTPOEHUS ISl WIUTIOCTPALIMH CBOWCTB TEOMETPHUECKUX (PUTYD.

WHCTpYMEHTHI I IOCTPOSHUN: IUPKYITb, THHEWKA, YTONBHUK. [IpocTeiime mocTpoeHus MUPKYIIEM U THHEHKOW: TIOCTPOCHUE OMCCEKTPUCH YTIIa, MEPIeHINKYISpa K MPSMOI,
yIia, paBHOTO JIAHHOMY,

[locTpoeHne TpeyroibHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM U YIJIy MEKAY HUMH, CTOPOHE U IByM INPHIICKAIMM K HEH yriaMm.

Jenenue oTpe3ka B JaHHOM OTHOIIEHUHU.

I'eomeTpuyeckue npeodpazoBanus

IIpeoGpazoBanus

[NonsTne nmpeobpazosanus. [IpencrapneHne 0 MeTanpeIMETHOM MOHATHH «IIpeoOpazoBanuey. [logodue.

JIBHsKeHHSsI

OceBas U IEHTpaJIbHASI CHMMETpUSI, IOBOPOT U MapauIeNbHbIN epeHoc. KoMOMHAIUY JBIKEHHI Ha TUIOCKOCTH U MX CBOMCTBA.

Hcropusi MaTeMaTHKH

Bosnuxnosenue mamemamuxu Kax Hayku, smansl ee pazgumus. OcHogHvle pazoenvt Mamemamuxy. Boioarowuecs MmamemamuKky u ux K1ao 8 pazeumue HayKu.

Beckoneunocme mnosicecmea npocmuix uucen. ducna u onunsvt ompeskos. Payuonanvnvie uucaa. Ilompedbnocms 6 uppayuonanvuwix uucaax. Lllxona Iugazopa

3apooicoenue ancebpul 6 Hedpax apugpmemuxu. An-Xopesmu. Poswcoenue 6yxeennou cumsonuxu. 1. @epma, @. Buem, P. Jlexapm. Hemopus eonpoca o naxodcoenuu opmyn
KOpHell anecebpaudeckux ypasHenuu cmenenet, 6oavuux yvemvipex. H. Tapmanvs, [oc. Kapoano, HX. Abens, 3. I'anya.

Tosenenue memooa KOOpOUHam, NO3BONAIOWE20 NEPEBOOUMb ceoMempuieckue 00vbekmyl Ha A3bIK ancebpwi. Iloasnenue epaguxoe @ynkyui. P. [Jexapm, I1. @epma. [Ipumepsi
PA3TUYHBIX CUCTEM KOOPOUHAM.

3aoaua Jleonapoo Iuzanckoeo (Qubonavuu) o kponuxax, uucia Pudoonauuu. 3adaua o waxmammuou oocke. Cxo0OUMOCHb 2e0MEMPULECKOU NPO2PECCUll.

Hcemoxu meopuu eepossmuocmeti. cmpaxogoe oeno, azapmuvle uepul. I11. @epma, b.1lackans, A. beprynnu, A.H. Konmozopos.

Om 3emnedenus k eeomempuu. [lughacop u eco wixkona. @anec, Apxumeo. [lnamon u Apucmomens. Ilocmpoenue npasunbHvIX MHO20Y20MbHUKO0S. Tpuccexyus yena. Keadpamypa
Kpyea. Yoeoenue xyba. Mcmopus uucia w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

Teomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYICAIOUe20 Mupa.



Acmponomus u ceomempus. Ymo u xax ysuanu Aunaxcaeop, Ipamocen u Apucmapx o pazmepax Jlymoi, 3emau u Coanya. Paccmosnus om 3emnu 0o Jlyner u Conanya.
Hsmepenue paccmosanus om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 pazeumuu mamemamuxu: JI. Diinep. H U. Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueayxux Hayx, pazeumue poccutickozo ¢aoma, A.H. Kpvinos. Kocmuueckas npocpamma u M.B.
Kenowvuu.

IToBTOpeHMe Kypca reomeTpun 7 kiacca (2 yaca)
I'naBa 5.YerpipexyroiabHuku (14 yacoB)
MHOroyroibpHUK, BHITYKIIBI MHOTOYTOJILHHK, YETHIPEXyroidbHuK. [lapasnenorpamm, ero cBoiictBa u npusHaku. Tpanenus. [IpsMoyroiasHUK, poMO, KBagpaT, X CBOHCTBA.

OceBas 1 IEHTpaJIbHAsI CHMMETPHH.
Hens: n3yunTh HanboIEee BaKHBIC BUIBI Y€THIPEXYTOJIBHUKOB — TapajuieiorpamMMm, MPSMOYTOIBHAK, pOMO, KBaIpaT, TPaMelnio; 1aTh MpeICTaBIeHrne 0 (UTypax, 00Iaarommx
OCEBOM MJIM LIEHTPAJILHON CUMMETPHUEH.
JlokazaTenscTBa OONBIIMHCTBA TEOPEM JAHHOW TEMBI M PEIIeHUS MHOTHX 3a7ad MPOBOATCS C IOMOIIBIO TPU3HAKOB PAaBEHCTBA TPEYTOJHLHUKOB, IMOITOMY IOJIE3HO HX
IMOBTOPUTH, B HAYAJIC U3YUCHHA TCMBIL.
OceBas ¥ EHTpaJIbHAsl CHMMETPHUX BBOAATCSA HE Kak MpeoOpa3oBaHME IIOCKOCTH, a KaK CBOIMCTBAa T€OMETPUYECKUX (UTYp, B YACTHOCTH YETHIPEXYTOIBHHUKOB. PaccMoTpeHne
ATUX MOHATUH KaK IBWKEHUU IJIOCKOCTH COCTOUTCSA B 9 Kiacce.
I'naga 6.Il1omann (14 yacon)

[lonsiTre TUTOMIA M MHOTOYTONMBHIKA. [Imomany npsMoyroapHIKA, MapaiielorpaMMa, TpEyrolbHIKa, Tpanenuu. Teopema [ludaropa.

Pacmmpute u yrmyOMTh MOJy4eHHbIE B 5—06 Kilaccax MPEJCTaBJICHUS, OOydYaromuxcs 00 M3MEpPEeHWH W BBIYHCICHUM IUIOINAAeH; BBIBECTH (OPMYIIBI IUIOMAACH
NpsSIMOYTOJIFHUKA, TapaJliesorpaMMa, TPEYTroJIbHIKA, TPAIelnH; JOKa3aTh OJHY U3 TTIaBHBIX TEOpeM reoMeTpun — teopemy [ludaropa.

BreiBon hopMyit At BEIYMCIIGHUS TUIOMIACH MPSIMOYTOJIbHUKA, TTapaJljIellorpaMMa, TPEyroJbHUKA, TPalelind OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOWCTBAaX IUIOMIAJEH,
KOTOpbIe IPUHUMAIOTCS KCXOJIs1 M3 HATJIS/IHBIX MPEJCTABICHUH, a TakKe Ha popMyJie IUIoaan KBajpaTa, 000CHOBAaHHE KOTOPOU HE SIBJISETCS 00S3aTeIbHBIM JIJIsl 00y4aromuxcsl.

HerpamuionHo# U MIKOJIEHOTO Kypca SBISIETCS TeopeMa 00 OTHOIICHWH IUIOINAJe TPEYroJbHUKOB, UMEIONINX M0 paBHOMY yriry. OHa MO3BOJISIET B JalbHEUIIEM
JaTb MPOCTOC AO0Ka3aTCJIbCTBO ITPU3HAKOB HOI[O6I/I5[ TPEYroJIbHUKOB. B sTtom coctout OAHO U3 MPEUMYIIECTB, OGYCHOBHCHHBIX paHHUM BBCIACHUCM IIOHATUA ILJIOIIAIAU.
JHokazarenscTBo TeopeMbl [lngaropa ocHOBBIBaeTCS Ha CBOMCTBax Iulomajiell u QopMmynax Juis IJIOMIaJel KBaapata M NpsSMOYrojbHHKA. JlokasplBaeTcsi TakKe Teopema,
obparnas teopeme [Iucaropa.
I'nasa7. [lonoonbie TpeyroabHuku (194acoB)

[Tono6ubIe Tpeyronpauky. [Ipu3Haku mogoOus TpeyroinbHUKOB. [IpruMeHeHe mogo0us K JoKa3aTelIbCTBY TEOPEM H pelieHuro 3a1a4. CHHYC, KOCUHYC U TAHTE€HC OCTPOTO
yIri1a npsSMOYTOJIBHOTO TPEYTOJIbHUKA.

BBeJIeHI/Ie IIOHATHUA HO]IO6HBIX TPEYTroJIBHUKOB; PaCCMOTPETh NPU3HAKN HOZIOGI/ISI TPEYroJIbHUKOB U HUX NPHUMCHCHUA, CACIIATh HepBBIﬁ mar B OCBOCHHH Y4YalllUMUCH
TPUTOHOMETPHUYECKOTO annapara reOMEeTPHH.

Onpenenenne MOAOOHBIX TPEYTOJIBLHUKOB Aa€TCS HE HA OCHOBE MPeo0pa3oBaHus MOJ00uS, a Yepe3 PaBEeHCTBO YIIIOB U MPOTIOPIIMOHAIBHOCTD CXOACTBEHHBIX CTOPOH.

[Ipu3Haku nogo0Ous TPEYTroJILHUKOB JOKA3BIBAIOTCS C IOMOIIBIO TEOPEMbI 00 OTHOIIEHUH IUIOIAACH TPEYTOJbHUKOB, HMEIOIINX [0 PABHOMY YTIIy.

Ha ocHoBe npu3HakoB mogoOus OKa3bIBAETCS TEOPEMa O CpPEeIHEH JIMHUM TPEYroNbHUKA, YTBEPKACHHUE O TOUKE IEepecedeHUs] MEAMaH TPEYrojbHHKA, a TaKKe JBa
YTBEPXKACHUS O MPOMOPIIMOHAIBHBIX OTPE3KAX B MPSMOYTOJILHOM TPEeYyTroibHUKe. JlaeTcs mpeacTaBieHne 0 METO/e MOA00Hs B 3a/1a4ax Ha TOCTPOSHHE.

B 3akitoueHue TeMbl BBOASTCS 3JI€MEHTHl TPUTOHOMETPUHN — CHHYC, KOCUHYC M TAH['€HC OCTPOTO YIJIa MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
I'naBa 8. Okpy:kHocTh (17 4acoB)



Bsaumuoe pacnonoxeHue npsAMoil 1 okpykHocTH. KacaTenpHas K OKpYXHOCTH, €€ CBOMCTBO M NpH3HakK. LleHTpanbHble M BOMCaHHBIE yIibl. YeThlpe 3aMedaTeabHbIe
TOYKH TPEyroJIbHUKA. BrincanHas u onucaHHast OKpYKHOCTH.

Pacmiupuths cBeneHns 00 OKPYXHOCTH, IOJIyYCHHBIE ydallUMHCA B 7 KJlacce; M3y4YUThb HOBBbIE (DAaKThI, CBSI3aHHBIE C OKPYKHOCTHIO; ITO3HAKOMHUTH OOYdYaIOIIMXCA C
YeThIPbM 3aMedaTeIbHBIMU TOUKaMH TPEYTOJIbHUKA.

B nanHO# Teme BBOOUTCS MHOTO HOBBIX IOHATHHM M PAacCMAaTPUBAETCSI MHOTO YTBEPKACHUM, CBSI3aHHBIX C OKPY)KHOCTBIO. JlJIsl MX YCBOEHUS CIEAyeT YIEeIUTh O0IbIIOe
BHUMAaHHUE PEILICHUIO 3aad.

VYTBepKIaeHUsT O TOUKE IMepeceucHHs OMCCEKTPUC TPEYTOJIbHUKA M TOYKE MEepeceucHHs CEePEeAMHHBIX MEPIEHAUKYISIPOB K CTOPOHAM TPEYTOJNbHHKA BBIBOISATCA Kak
CJICZICTBUS 3 TEOPEM O CBOMCTBAaX OMCCEKTPHCHI YIJIa U CEPEANHHOTO MEPIEHANKYIPa K OTPEe3Ky. TeopeMa 0 TOUKe MepecedeHusl BBICOT TPEYTONbHUKA (MM UX MIPOAOJIKECHUI)
JTIOKa3bIBAETCS C MOMOIIBIO YTBEPKIEHUS O TOUKE NEPECEUCHHSI CEPENNHHBIX MEPIEHIUKYIISIPOB.

Hapsany ¢ Teopemamu 06 OKpYKHOCTSIX, BIIMCAHHOM B TPEYTOJIBHUK U ONMCAHHOW OKOJIO HEr0, pacCMaTPUBAIOTCS CBOMCTBO CTOPOH ONHCAHHOTO YETHIPEXYTOJbHUKA U CBOMCTBO
YIJIOB BIIMCAHHOTO YEThIPEXyroJIbHUKA.
IloBTOpenne. Pemenue 3agau. (2 yaca)
[loBTOpenue, 0600IIeHNE 1 CHCTEMATH3ANHs 3HAHUH, YMEHUN M HaBBIKOB 32 KypC TEOMETPHUH & Ki1acca.
TemaTnuyeckoe NJIaHUPOBaAHHE

Ne OcHOBHBIE pa3ieabl KoanuecTBo JeATeJILHOCTD YYUTEJISI C Y4ETOM
4acoB paboueii nporpaMmMbl BOCIUTAHUSA
1. ITosTOpenue 2 YCTaHOBJIEHUE JIOBEPUTEIIbHBIX
1. Ypox BBOJHOTO MOBTOPEHHUSI. OTHOIIEHUN MEXAY NEeHarornyecKum
2. Pewenue 3amau paboOTHUKOM H €ro OO0yYaroIIMMHCS,
CHOCOOCTBYIOIINX MO3UTUBHOMY
BOCIIPUATHIO 00y4arOIIMHCS
TpeOoBaHUI u pocko
MEeIaroru4ecKkoro paboTHUKa,

NPUBIICUYCHUIO WX  BHUMAaHUS K
o0CyX/1aeMOi Ha ypoke MHpOpMaLuy,
aKTUBM3allUM MX  [O3HABaTEJIbHON

e TENbHOCTH;

2. | YeThIpexyrojibHUKH 14 MOOYXIeHUE o0ydJaronmxcs
1. MHoroyronsHUK. BBITyKITbIii MHOTOYTOJIBHUK. YeTHIPEXyTrOJIbHUK. coOIIOIaTh Ha yPOKE OOLIEHPHHATHIE
2. Pemienue 3anay no teme « MHOTOYTONbHUKI.

CLICHHE 3a/1a1 TIO TeMe oroyro HOPMBI MTOBEACHUS, TPaBUIa OOIIEHUS
3. ITapamtenorpamm.
4. TIpU3HAKH MapaIUIeNorpaMma. co crapmuMu  (NeAaroru4ecKuMu
5. Pewenue 3anau no teme «llapainienorpamm, ero CBOWCTBA U IPU3HAKK. pabOTHHUKAaMN) 51 CBEPCTHUKAMU
6. Tpaneuus (oOygarormumucs), MPUHLIUIIBI
7. Teopema Qaneca. .

P yueOHOU JUCLUTUTUHBI u

8. 3amauu Ha MOCTpOECHUE.
9. IlpsIMOYTOJIbHHUK. CaMoopraHu3annu




10
11
12
13
14

. PoM0, kBampat

. OceBas U LICHTpaJIbHAsi CUMMETPUHU.

. Pemrenue 3amay no teme «YeTbIpexyronbHUKNY.

. Pemrenue 3amay no teme «YeTbIpexXyronbHUKIY.

. Ypok 00001IeH s 1 CUCTEMAaTH3aI[UH 3HAHU 10 TEME

«qCTI)IpexyI‘OHI)HI/IKI/I».

Iaomans 14 [IPUBJICKATh BHUMAaHUE YyYallUXCs K
1. TInomua b MHOTOYTOJIBHHKA. oOcyxmaemMol Ha ypoke nH(popMaluu,
2. Inomank MHOTOYTOJIbHHUKA. AKTUBU3ALUU [M03HABATEJIbHOMN
3. [momane mapamienorpaMmma. JETENIbHOCTH.

4. Pewenne 3anau o teme «Ilnomans napannenorpamman. -MHULUAPOBATh  OOyYarolmxcst K
5. Tlnolwams TpeyrobHIKA. O0CYXKIICHHUIO, BBICKA3bIBAHHIO CBOETO
6. TIOWa/b TPEYTONbHUKA. MHEHWUS, BBIPaOOTKE CBOETO
7. TLIoMma b TpATEIHH. OTHOLIEHHA II0 IOBOAY IONydaeMol
8. TLIoIAa b TPATIeLHH. Ha YpOKE€ COLUAIBHO 3HAYUMOU
9. Pemenue 3amaq o teme «Ilnomanpy. HHpOpMALUHI

10. Teopema [Tudaropa. - BOCIIUTHIBATH
11. Teopema, obpatuas Teopeme Iudaropa. KOMMYHHMKAa0€IbHOCTb, ~ aKTUBHOCTb,
12. Pemrenue 3amau «Teopema [Tudaropar. yMEHWE  COTMEPEKHBATE B XOME
13. Pemenue 3anau «Teopema [Mudaropay. N

14. Ypok 06001eHNs M CUCTEMATU3ALMHU 3HaHMi 110 TeMe «Ilnomansy. KOJUIEKTHBHOU NCATCIIbHOCTH
IToxoGHbIe TPEYTOILHUKHA 19 MHULUMUPOBAaTh  oOydaromuxcst K
1. Onpenenenue NoJOOHBIX TPEYTOILHUKOB. O0CYXKIIEHHUIO, BBICKA3bIBAHHIO CBOETO
2. OTHOIIEHHE TIONIAeH TOJOOHBIX QUTYD. MHEHWUS, BBIPaOOTKE CBOEro
3. IlepBerit mpu3HaK MOIO0US TPEYTOIEHUKOB. OTHOILIEHUS IO IOBOAY MOJYyYaeMOU
4. Pemienue 3amayu 1o tremey» [lepBoIii mpu3HaK 1mo100us TPEyrojJbHUKOBY. HA yYpPOKE COIHMAIbHO 3HAYUMOM
5. Bropoii u TpeTuil npu3Haku nog00us TPEYTOJIbHUKOB. uHpOpMAIIH

6. Pemenne 3agau o teme «lIpru3Haku mogoOus TPEYroJIEHUKOBY. ~0GYKAATH yaanmxcs
7. Pemenwue 3agau o teme «lIpu3Haku noz[06p1u;1 TPEYTOJILHUKOBY. APryMEHTHPOBAT, OTCTAHBATH CBOIO
8. Ypok 00001eHns 1 cucTeMaTi3anuu 3Hanuii mo teme «lIpusHaku nogoous

TPEYTOJILHUKOBY. TOUKY 3peHUA

9. CpeJIHsist IMHHS TPEYTONBHHKA, IIPUMEHATh HA YPOKE UHTEPAKTUBHBIE
10. CBOMCTBO MeIMaH TPEYTONILHUKA. (opmbI PabOTHI ¢ 00yHATOIIMHUCH:

11

. IIponiopiimoHanbHbIE OTPE3KH.

12. IlponopuyoHaIbHBIE OTPE3KH B IPSIMOYTOJILHOM TPEYTOJIBHUKE.

13

. U3ameputenbHble pabOTHl HA MECTHOCTH.

14. 3amaun Ha TIOCTpPOCHUE.

15

. CI/IHYC, KOCHUHYC U TAHI'CHC OCTPOTI'O yrja B IPAMOYT'OJIbBHOM TPCYT'OJIbHUKE.

16. 3HaueHue cuHyca, KOCUHYyca, TanreHca ais yriaos 30, 45, 60, 90 rpagycos
17. CooTHOIIEHHE MEXIY CTOPOHAMH H YTIAMH MIPSIMOYTOIHEHOTO

TP

€yroJIbHUKA.

-BKJIFOUEHHE B YPOK UTPOBBIX
MpoLEeAyp, KOTOPBIE TIOMOTAIOT
NOJIEPKATh MOTUBALIUIO
o0yJaroImuxcs K MoJy4eHUIO 3HaHU I




18. Pemrenue 3agau

19. Ypok 0000I1IeHus U CUCTeMaTU3aluy 3HaHU 110 TeMe «COOTHOIIIEHNE

CTOPOH U YTJIOB B IPSAMOYT'OJIbHOM TPEYTOJIbHUKEY.

17 MIPUMEHCHHE Ha ypoKe
OxpysHOCTS MHTEPAKTUBHBIX (opM paboThl ¢
1. B3aumMHOe pacmonoxeHue NpsiMod U OKPYKHOCTH. OOY4IOLMMACA:  MHTEIUIEKTYabHBIX
2. KacaTenpHas K OKpYKHOCTH. urp, CTUMYJTPYIOTIIX
3. Pemrenwue 3ama4 o teme «KacaTenbHas K OKPYKHOCTHY. HTO3HABATCIIbHYIO MOTHBaLUIO
4. IleHTpanpHBIN yrod. 00yJaromuxcs; JUTaKTUICCKOIo
5. Pemenwe 3ana4 no teme «LIeHTpaabHBIE yIIIBD. TeaTpa, IZi€ IOJY4YEHHBIE Ha YpOKe
6. TeopeMa 00 OTPE3KaX NCPCCCKAOIIUXCA XOPI. 3HaAHUI 06LIFpLIBaIOTC}I B
7. PeHIE:HHe 3a/1a4 110 TeMe «YTJIbl B OKPYKHOCTHY. TeaTpabHBIX OCTAHOBKAX;
8. CBOMCTBO OMCCEKTPHCHI yTIIa. .
9. CepeIMHHBII NEepIEHIUKYIISP. AucKyccnn, KOTOpbIC AaroT
10. Teopema o ToUke mepecedeHus BRICOT TPEYTOIbHUKA. o0y4aromumcs BO3MOKHOCTbD
11. BrncanHast OKpy»KHOCTB. nprodpecTH OTIBIT BE/ICHUS
12. CBoiicTBa ONMCAHHOI'O YETHIPEXYTOJIbHUKA. KOHCTPYKTHBHOTO JIHANIOra;
13. OnncanHas OKpy>KHOCTb. N
14. CBoifcTBa BIUCAHHOTO YETHIPEXYTOJIbHUKA. TPYNNOBOH paboThl MM paboThl B
15. Pemenue 3ana4 no teme « OKpy>KHOCTBY. napax, KOTOpble ydaT O0O0ydYaroIuxcs
16. Pemenwne 3aa4 o Teme «OKPY>KHOCTBY. KOMaHTHOM paboTte "
17. Ypox 060011eHNs ¥ cCUCTEMaTH3aK 3HaHH 10 TeMe «OKpY>KHOCTBY. B3AUMOICHCTBHIO c APYrHMH
00y4aIOIUMUCS
IloBTOpenne. Pemenue 3axau 2
1. Ananus pabotsl o Teme «OKpy>XHOCTEY. [IoBTOpEeHHE TEMBI
«HeThIpexyroJbHUKI.
2. IloBTopenue TeMbl «HeThIpexXyroIbHUKN.
lueTBepTh 16
2 4eTBepTh 16
3 4eTBepTH 20
4 geTBepThH 16
Hroro 68




