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Pabouas nporpamma no kypcey «I'eomerpust 7-9» cocraBjieHa Ha 0CHOBe JOKYMEHTOB:

3akon Poccwuiickoit @enepanuu ot 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepanun»;

@enepalibHblil  TOCYJAapCTBEHHBIN  00pa3oBaTeNbHBIM  CTaHIApPT  OCHOBHOIO  OOILIEro
oOpa3oBaHus, yTB. npukazom MwuHoOpHayku Poccum ot 17.12.2010 Ne 1897 (m.18.2.2) (c
WU3MEHEHUSMH);

OOII OO0 MBOY «llIxona Nel27x»;

[Tonoxenue o padbodyei mporpamMme;

VYueonsiii mman MBOY «lllkona Nel127».

Cpoxk peanu3zanuu nMporpammsl 3 roja.

Henun oO0ydenus

06l1a0¢eHUe CUCTEMOW TEeOMETPUYECKUX 3HAHUW M YMEHUW, HEOOXOJUMBIX st
HpI/IMeHeHI/Ifl B HpﬁKTH‘-ICCKOfI JACATCIIbHOCTH, I/ISYLIGHI/ISI CMCXKHBIX JHUCHUIIINH,
MIPOJIOJIKEHHSI 00pa30BaHUs;

unmenekmyaivHoe pazeumue, GOPMUPOBAHUE KAaYECTB JTUIHOCTH, HEOOXOUMBIX YEIIOBEKY
JJIA HOJ'IHOI_[eHHOI\/'I XN3HU B COBpeMeHHOM O6I_HGCTBGZ SICHOCTh MW TOYHOCTBH MbICIIH,
KpI/ITI/I'-IHOCTB MBINIIJICHUA, HWHTYHULIUA, JJOTUYECKOE€ MBIIJIICHUE, DJIEMCHTHI aJII™ OpI/ITMI/I‘I€CKOﬁ
KYJIbTYpbI, TPOCTPAHCTBEHHBIX MPEJCTABICHUH, CIIOCOOHOCTH K MIPEOIOJICHUIO TPYAHOCTEH;
Gopmuposanue npedcmasnenuti 00 UACTX U METOJAaX MAaTEMATHKH KaK YHHBEPCAIBHOTO
SI3bIKA HAYKU U TEXHHUKH, CPEIICTBA MOJICITUPOBAHUS SIBJICHUHN U MPOIIECCOB;

gocnumaHue KyJabTypbl JIMYHOCTH, OTHOIIEHHUS K MaTeMaTHKe Kak K 4YacTu
00IIeUeI0BEUYECKON  KYJIbTYPhl, IOHUMAaHHE 3HAYUMOCTH MAaTEMaTUKH Ui HaydHO-
TEXHUYECKOTO TMporpecca.

3anayu o0yueHus:

npuoOpeTeHne 3HAHWH M YMEHUWH IS MCIIOJIb30BAaHMS B NMPAKTHYECKOW JEATEILHOCTH U
MOBCETHCBHOM JKU3HHU;

OBJIAZICHUE  CIoco0aMu  TMO3HABATENbHOHW, HMH(DOPMAIMOHHO-KOMMYHUKATHBHOH U
pedQIIEKCUBHOM NESITETBHOCTH

OCBOCHHE TI03HABATEIbHOW, WH(POPMALMOHHOW, KOMMYHUKATHBHOW, pEQICKCUBHON
KOMIICTCHITHSIMH;

OCBOCHHE OOIIEKYJIbTYPHOH, MPAKTUYECKOW MaTEeMaTHYECKOW, COIMAIBHO-JINYHOCTHOM
KOMIIETCHIUSMH, YTO MPEJIIO0JIaracT:

06ueKyIbmypHyo komnemenmuocms (GopMHUpPOBaHUE TIPEACTABICHUI 00 UIESIX U METOIaX
MaTeMAaTUKH, O MaTEMaTUKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE MOJICIHPOBAHHUS
SIBIICHUH U TIPOIIECCOB; (POPMHUPOBAHNE TIOHUMAHUS, YTO TEOMETPUYCCKHUE (DOPMBI SBJISTFOTCS
UjeaTM3MPOBAHHBIMUA 00pa3aMu pealbHbIX 00BEKTOB);

NPAKMUYECKYI0 MAMeMamuyecKkylo Komnemenmuocms (OBJaJICHHE S3bIKOM T€OMETPHUU B
YCTHOHW U MHCbMEHHOH (popMe, reOMeTPUUECKUMH 3HAHUSMU U YMEHUSMHU, HEOOX0TUMBIMU
JUTS M3Y4EHUS IKOJIBHBIX €CTECTBEHHO - HAYYHBIX JUCIUIUIMH; OBIAJACHUS MPAKTHUYECKUMU
HaBBIKAMU HCIIOJIB30BAHMS TEOMETPUUYECKUX HWHCTPYMEHTOB IS H300paxeHus Guryp,
HAaX0XJICHUS UX PA3MEPOB);

COYUANbHO-TUYHOCMHYIO  KOMnemeHmHocms  (pa3BUTHE  JIOTHUECKOTO  MBIIUICHUS,
AITOPUTMUYECKONU KYIBTYphI, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, WHTYUIIUH, KOTOPHIE
HEOOXOUMBI I TPOJOJDKEHUs OOpa3oBaHHsS W JJIS CAMOCTOSATEIBHOW NeSATeTbHOCTH;
(dbopMHpOBaHHE yYMEHHUS MPOBOJWTH APTYMEHTAIMIO CBOErO BHIOOpA WM XOJa PEIICHUS
3a/1a4uM; BOCIMTAHUE CPEJICTBAMU MAaTEMaTHUKU KyJIbTYpPhl JTHYHOCTH 4Yepe3 3HAKOMCTBO C
HCTOpUEH T€OMETPHUH, IBOJIOIUEH TeOMETPUIECKHX HIeH).



IInanupyemsle pe3yabTaThbl 0cBoeHHs Kypca «['eomerpus 7-9»

JIUYHOCMHbILE:
1) ¢opmupoBaHHe OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
oOyJaromuxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMH K 0OY4EHHIO H T10-
3HAaHUIO, BBIOOPY naibHeiero oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKHM B MHpe mpodeccuid u
npoeccHOHATBHBIX IpeAIOYTEeHUH, OCO3HAaHHOMY MOCTPOCHUIO WH/IMBUTyaJIbHOM
00pa3oBaTebHON TPACKTOPHH C YIETOM YCTOMUMBBIX MIO3HABATEILHBIX HHTEPECOB;
2) ¢dopMupoBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH;
3) ¢dopmupoBaHHEe KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHMM W COTPYAHHUYECTBE CO
CBEPCTHHUKAMHM, CTapIIMMHU M MJIAJIIMMU B 00pa30BaTeIbHOM, 0OLIECTBEHHO MOJIE3HOH, yueOHO -
MCCIIEI0BATENILCKOM, TBOPUECKOH U IPYTHX BUIAX JACATEIHHOCTH;
4) ymeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICITH B YCTHOW M MUCBMEHHOW PEeUH, MOHUMATh
CMBICJI TIOCTABJICHHOW 3a71a4M, BEICTPANBATh apTyMEHTAINIO, TIPUBOIUTH TPUMEPHI U
KOHTPITPUMEDPHI;
5) KpUTHYHOCTh MBIIIJICHUS, YMEHHE paCIO3HaBaTh JIOTHYECKH HEKOPPEKTHBHIC BBICKA3bIBAHUS,
OTJIMYATh THUMNOTE3Y OT (haKTa,
6) KpeaTHMBHOCTh MBIIUICHHUS, WHHUIMATHBY, HAXOMYMBOCTh, AaKTHBHOCTh TIPU PpEIICHUH
TeOMETPUYECKUX 33]1ad;
7) yMeHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT ydeOHOW MaTeMAaTHIECKOH e TeTbHOCTH,
8) CIOCOOHOCTh K SMOIMOHATHLHOMY BOCIIPHUSTHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3ajad, pEHICHUH,
pacCyXIECHUI;

Memanpeomemuole:
1) yMeHue caMoCTOSITENbHO IUIAHUPOBATh AJbTEPHATUBHBIEC IYTU JOCTHXKEHMS LI€JeH, OCO3HAaHHO
BBIOMpaTh Hanbosee A3PpHEeKTUBHBIE CIOCOOBI PEIICHHS YICOHBIX M TI0O3HABATEIBHBIX
3ajay;
2) yMEHHE OCYHIECTBIATh KOHTPOJb IO PE3yabTaTy M MO CHocoly MAEHCTBUS Ha YpOBHE
IIPOU3BOJIBHOTO BHUMaHMS U BHOCUTh HEOOXOIMMBbIE KOPPEKTHUBBI;
3) yMeHue aJieKBaTHO OLICHMBATh MIPABUIBHOCTbh WM OIIMOOYHOCTh BBIIIOJHEHUs yueOHOH 3aj1auu,
€€ 0OBEKTUBHYIO TPYIHOCTb U COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHNUs;
4) O0CO3HaHHOE BJIAJICHUE JIOTUYECKUMHU JEUCTBUSMHM OIpENeNeHUs] NOHATHH, 00001eHus,
YCTAQHOBJICHUS aHAJIOTUH, KJIaCCU(PUKALMU HA OCHOBE CAMOCTOSITEIILHOIO BIOOPA OCHOBAHUM
U KPUTEPUEB, YCTAHOBJIEHUS POJIOBHUJIOBBIX CBS3EH;
5) yMeHue ycTaHaBIMBaTb HNPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOIMUYECKOE pacCyXkIeHue,
YMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUN) U BBIBOJIbI;
6) yMeHue co3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBATH 3HAKOBOCUMBOJIMUYECKHE CPEJCTBA, MOJIEIN
U CXEMBbI JJIS pelleHus yueOHbIX U MI03HABATENIbHBIX 3a/1ay;
7) yMEHUe OpraHU30BbIBATh yUeOHOE COTPYAHUYECTBO U COBMECTHYIO AESTEIbHOCTb C yUUTENIEM U
CBEPCTHUKAMM: ONPEIENATh LeNU, PacCHpeaesaTh GYHKIUN U POJIM YYaCTHUKOB, OOIIHE CHOCOOBI
paloTbl; yMeHHe paboTaTh B IpyIMIe: HAXOAUTh OOlIee pelleHHe U pa3peliaTb KOHQUIMKTHI Ha
OCHOBE COIJIACOBAaHUS NO3MLMH M y4€Ta MHTEPECOB; CIyllaThb HapTHEpPA; (HOPMYIMPOBATH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHE;
8) ¢dopmupoBaHue U pa3BUTHE y4eOHOM M OOIIETOIB30BATENLCKOM KOMIIETEHTHOCTH B OOJIACTH
UCIOJIb30BaHUS MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-koMeTeHTHOCTH);
9) popmupoBaHHe MepBOHAYATIBHBIX MPEACTABICHUI 00 HIESIX U O METOoJaX MaTeMaTUKU Kak 00
YHUBEPCAJIbHOM SI3bIKE HAYKHU U TEXHUKH, O CPEJICTBE MOJAEIMPOBAHUS SBJIECHUI U MPOLIECCOB;
10) ymeHue BHAETh MaTEeMaTHUECKYI0 3aJady B KOHTEKCTE MHpPOOJIEMHOM CHUTyallum B JPYrux
JTMCLUUIUIMHAX, B OKPYXKAIOLIEH KU3HU;
11) ymenue HaxoAWTh B PA3JIMUYHBIX MCTOYHUKAX HH(GOPMAIMIO, HEOOXOAUMYIO Ul pEIIEeHUsS
MaTeMaTH4YeCKUX MpoOJieM, W TMpeACTaBIATh €€ B IMOHATHOH (opme; NMpUHMMATh pelIeHHE B
YCJIOBHAX HEMOJHON ¥ U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALIUY;



12) ymeHue mnoHuUMaTb U MCHOJIb30BaTh MATEMAaTHYECKHE CPEJICTBA HArJsSAHOCTH (PUCYHKH,
YEepPTEXKH, CXEMBI U JIp.) Ul WIUIIOCTPALIUM, UHTEPIIPETAllUM, apTyMEHTALUN;
13) ymeHue BbIIBUTATh THIIOTE3bl IPU PEHICHUU YYeOHBIX 3a/1a4 M MOHUMATh HEOOXOJUMOCTh MX
IIPOBEPKH;
14) ymeHue NpUMEHATh UHIYKTUBHbBIE U IEYKTUBHBIE CIIOCOOBI pacCy X ACHUN, BUAETh Pa3InUHbIE
CTpaTeruy pelieHus 3aaay;
15) mnoHuMMaHuEe CYIIHOCTM QJITOPUTMUYECKUX MPEANUCAHUH U yMEHUE JeHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;
16) ymeHue caMOCTOSATEIBHO CTaBUTh L€, BbIOMpaTb U CO3/4aBaTh aIrOPUTMBI JUIsl PELLICHUs
y4eOHBIX MaTeMaTHYECKUX IpooieMm;
17) yMeHue mNiaaHUpPOBaTh U OCYIIECTBIATH JEATEIBHOCTh, HAIPABICHHYIO Ha pELICHHE 3ajay
HCCIIEIOBATENILCKOIO XapaKkTepa;

npeomemmule:
1) oBnaneHue 0a30BbIM MOHSATHMHBIM allapaToM [0 OCHOBHBIM pas3feiiaM COJIepXKaHUS;
Ipe/icTaBiIeHe 00 OCHOBHBIX HM3y4aeMbIX IMOHATUAX (YHMCII0, TeoMeTpuyeckas (Qurypa, BEKTOD,
KOOPJMHAThl) KaK BAKHEHIIMX MaTeMaTUYECKUX MOJENAX, MO3BOJIAIOIIUX OMUCHIBATh U U3ydaTh
peasibHbIE MPOIIECCHI U SIBIICHUS;
2) ymeHue paboTaThb C TE€OMETPHUYECKUM TEKCTOM (aHaJIM3UpOBaTh, M3BJIEKaTh HEOOXOINMYIO
nH(pOpMalKI0), TOUHO M TPaMOTHO BBIpaXXaTb CBOM MBICIIM B YCTHOM M NMHCbMEHHOM pEuYd C
MIPUMEHEHHEM MAaTeMaTU4eCKOW TEPMHHOJIOTUU M CHUMBOJIMKH, HCIIOJIb30BATh PA3IUYHbIE S3BIKU
MaTeMaTHKH, IPOBOJIUTH KiIacCU(PUKAINH, JOTHYECKHE 000CHOBaHUS, 0Ka3aTEIbCTBA
MaTeMaTHYECKUX YTBEPKJICHUM;
3) oBi1aJieHNE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUMCICHHIA;
4) oBIaJICHUE T€OMETPUYCCKUM SI3BIKOM, YMEHHE HCIOJIB30BAaTh €r0 Ul ONMUCAHHS MPEAMETOB
OKpYXKAIOILEro MUPA, pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUI U N300pa3sUTEIbHBIX YMEHUH,
IpUOOpETEHNE HAaBBIKOB TEOMETPUUECKUX TOCTPOCHUH;
5) ycBOEHHE CHCTEeMaTHYECKUX 3HAHMM O TUIOCKUX (UTrypaXx M HMX CBOWCTBAX, a TaKXKe Ha
HarjsilHOM ypPOBHE — O MPOCTEHIIMX IPOCTPAHCTBEHHBIX TelaX, YMEHHE IPUMEHSTH
CHCTEMaTHUYECKHE 3HaHUS O HUX JUIsl pEIIEHHsI FEOMETPHUUECKUX U MPAKTHUECKUX 3a7ay;
6) yMeHHe U3MEPATh JUIMHBI OTPE3KOB, BEIMUUHBI YIJIOB, HCHOJIb30BaTh (POPMYJIbI JUIs HAXOKICHUS
[IEPUMETPOB, II0IAaZeH 1 00bEMOB reOMETPUIECKUX (HUryp;
7) yMeHHE MPUMEHATh W3YYEHHbIE TIOHATUSA, pE3ylbTaThl, METOJbl JUIsl pELIeHHUs 3aj1ad
IIPAaKTUYECKOI'O XapakTepa M 3aJad W3 CMEXKHBIX JUCUUIUIMH C HCIHOJb30BAHHUEM IIpU
HE00XOINUMOCTH.

Ilnanupyemoie pe3yromamol uzyueHus Kypca ceomempuu ¢ 7-9 knaccax

I'eomerpuueckue Gpurypsl
e OmnepupoBaTh NOHATUAMHU T€OMETPUUECKUX PUTYP;

e U3BJCKaTh, MHTEPIPETUPOBATH U npeoOpa3oBbIBaTh HHPOPMAIIUIO O
reOMEeTPUUECKUX (PUrypax, MPeACTaBICHHYIO Ha YepTexax;
® [PUMEHATh T'€OMETPUUYECKUE GbakTel 11  pelIeHUs 3a1ad, B TOM YHCIIE,

IIPEAIIOJIAraloINX HECKOJIBKO I1aroB PEIICHHUS,
e (opMyIHpOBaTh B MPOCTEHIINX CIydasiX CBOMCTBA U IPU3HAKU (UTY;
® JI0OKa3bIBaTb T€OMETPUYECKHE YTBEPKICHMUS;
e BIAJEThH CTaHJApTHOU KiaccupuKkanuen TUTOCKUX ¢uryp (TpeyrojabHUKOB U
YeThIPEXYTOJILHUKOB).
B noBcegHeBHOM KU3HM M NIPH U3YYECHHH APYTUX NPeIMeTOB:
® UCMOJb30BATh CBOWCTBA EOMETPUUECKUX (DUTYD JUI PELICHHS 3a]ad MPAKTHIECKOTO
XapakTepa M 3aJa4 U3 CMEXHBIX JTUCIUIUIMH.



OTtHoweHnst

e OnepupoBaThb MOHATUSAMH: pPaBEHCTBO (uUryp, paBHBIE (GUTYpHI, PaBEHCTBO
TPEYrOJIbHUKOB, NApauIEIbHOCTh MPSAMBIX, NEPHEHIUKYISIPHOCTh MPSMBIX, YIJIbl
MEXIy TNPSAMBIMH, MEPIEHAUKYISAP, HAKIOHHAsA, MPOEKIUs, mNoaodue ¢uryp,
no100HbIe (GUTYPBI, TTOJJOOHBIE TPEYTOJIbHUKHY;

e npumeHsATh Teopemy daneca um TeopeMy O MNPONOPLMOHAIBHBIX OTpe3Kax IpHU
pEeLIeHNH 3a/1a4;

® XapaKTepu30BaTh B3aUMHOE pACIOJIOKEHUE TMPSIMOM M OKPYKHOCTH, JBYX
OKPY>KHOCTEH.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX MPeJIMeTOB:

® CIIOJIb30BaTh OTHOIIEHMS JUIsl pEIICHUs 3a/1a4, BOZHUKAIOIIUX B pealbHOM JKU3HHU.

N3mepenust u BoIYuCICHUS

e OmnepupoBaTh MNPEACTABICHUSAMU O JJIUHE, IUIOMIAaU, 00bEME KaK BEITMYMHAMU.
[Ipumensats Teopemy Iludaropa, dopmynsl 1uomany, oobEéMa INpH peELIEHUU
MHOTOIIIArOBBIX 33J1a4, B KOTOPHIX HE BCE JTAaHHBIEC MPECTABIIEHBI SIBHO, a TPEOYIOT
BBIYMCIIEHUH, OmNepupoBaTh 0oJjiee IIMPOKUM KOJIMYECTBOM (OPMYNI JJIUHBL,
wiom@aad, o00béMa,  BBIUMCIATH  XapaKTEpPUCTUKU  KoMmOuHanui  ¢uryp
(OKpY>KHOCTE M MHOTOYI'OJIBHUKOB) BBIYUCIIATH PACCTOSIHUSA MEXIY (GUTYpaMH,
MPUMEHSTh TPUTOHOMETpHUEcKre (OPMYJIbI JUIsl BBIUUCIEHUN B 00Jiee CIOMKHBIX
cllydasiX, IpPOBOJUTH  BBIYMCIEHHS HA  OCHOBE  PaBHOBEIUKOCTH U
PaBHOCOCTaBJICHHOCTH;

® [IPOBOJUTH MPOCTHIE BBIYUCICHUS HA O0BEMHBIX TENAX;

e (opMynIHMpOBATh 33JjaYl HA BEIYUCIIEHHUE [UINH, IUIOIAAeH U 00bEMOB U pEIIATh UX.

B noBceqHeBHON KM3HHM M NIPU U3YYEeHHUH JPYTIUX NPEAMETOB:

® [IPOBOJUTH BBIYKCIICHUS] HA MECTHOCTH;
® TPUMEHATH GOPMYJIbI TP BHIYUCIECHUSAX B CMEXKHBIX YU€OHBIX IIpeaIMeTax, B
OKpYKarolen 1eMCTBUTEIHLHOCTH.
I'eomeTpuuyeckue nocTpoeHust
e U3oOpaxkaTh reoMeTpuyeckue PUrypsl 0 TEKCTOBOMY U CUMBOJIBHOMY OIUCAHUIO;
e cBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CIyYasX,
®  BBIIOJIHATH IIOCTPOEHUS TPEYrOJIbHUKOB, NPUMEHATh  OTJEJbHBIE
METO/IbI MOCTPOCHU I ITUPKYJIEM U JJUHEUKON U TPOBOJUTH MPOCTEUIIINE
HCCIEA0BaHUs YKCIIa PELLICHHH;
¢ 1300paXkaTh TUIOBHIE IIOCKHE PUTYPHI U 0OBEMHBIE TEJa C TOMOIIBIO MPOCTEHUIITIX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBcegHeBHOI KU3HM U NIPH U3YyYeHHUH APYTHUX NPeIMeTOB:
®  BBINOJIHATH MIPOCTEHININE TOCTPOCHUS HA MECTHOCTH, HEOOXO0JUMbIE B
pEATBHOM KU3HU;
® OILIEHUBATH pa3Mephl peaIbHBIX 00BEKTOB OKPYXKAIOIIEr0 MUPA.
IIpeoOpasoBanusn
e OmepupoBaTh TMOHATHEM JBI)KEHHSI U TpeoOpazoBaHus MOA00US, BIAJCTh
npuéMamMu  TMOCTpOeHHs (Uryp C  HCIONB30BAaHMEM  JBWXKEHUU U
npeoOpa3oBaHuii MOAOOMS, TNPUMEHATh TOMYYCHHBbIE 3HAHUA W  OIBIT
MOCTPOCHUM B CMEKHBIX MPEAMETaX U B PEAbHBIX CUTYAIUSX OKPYKAIOILIEro
MHUpA;
e cTpouTh QUrypy, moJoOHYyI0 JaHHOH, OIB30BATHCS CBONCTBAMH MOJ00OUS IS
000CHOBaHHUS CBOUCTB QUTYP;
® [PUMEHSTH CBOICTBA JBIKEHUU IS MPOBEICHUS MPOCTEHININX 000CHOBAaHUMN
CBOMCTB uryp.
B noBceHeBHOI :KU3HM U TP U3YyYEHHUH JAPYTUX PeAMeTOB:



® [PUMEHSTh CBOWCTBA JBMKCHHUH W TMPUMEHSATH MOJOOHE A TMOCTPOCHUN U
BBIYUCIICHUM.
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH
e OnepupoBaTh NOHATUSIMU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, ITPOU3BEICHUE
BEKTOpPA HA YHCIO, YIrOJd MEXKJIy BEKTOPAMH, CKAIAPHOE IPOU3BEACHUE
BEKTOPOB, KOOPAUHATHI HA IUNIOCKOCTH, KOOPIANHATHI BEKTOpa
®  BBINOJIHATh JAECUCTBUS HAJ BEKTOpaMU (CJIOKEHUE, BHIYMTAHNE, YMHOKEHUE Ha
YKCIIO0), BBIYUCIATH CKAJISIPHOE IPOU3BENIEHUE, ONPEAENATh B MPOCTEHIINX
ClIy4asX yrojl MEXJAy BEKTOpaMH, BBIIOJHATh pa3JIOKEHUE BEKTOpa Ha
COCTABJISIONINE, TPHUMEHATh MMOJY4YCHHBIC 3HAaHHUA B (DU3MKE, MOJB30BATHCSA
(GbopMyNOll  BBIYUCIIEHUS PACCTOSIHUS MEXIY TOYKaMH 110 H3BECTHBIM
KOOpJMHATaM, UCII0JIb30BaTh ypaBHEHUS QUTYp Ul pelIeHUs 3a/1ay;
® [PUMEHATH BEKTOPHI U KOOPAMHATHI JUIS PEIICHMsS T€OMETPUYECKUX 3a]a4 Ha
BBIYMCIICHUE JJIMH, YIJIOB.
B noBceaHEeBHOM KU3HM U NIPU U3YYEHHUH JAPYTUX NIPeIMETOB:
® JCIOJIb30BaTh IMOHATHS BEKTOPOB M KOOPAMHAT JUIsl pEelIeHus 3a1ad I10
¢uzuke, reorpa@uu U ApyruM y4eOHbIM MTpeIMETaM.
Hcropust MaTreMaTUKH
e XapakTepu30BaTh BKJAJ BBIJAIONIMXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMAaTUKH
Y MHBIX HaYYHBIX 00JacTel;
e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccum.
MeToabl MAaTEMATHKHU

e Hcnons3ys U3y4YEHHbIE METOJBbI, MPOBOAMUTDH JI0KA3aTEIbCTBO,
BBIMOJIHATH OITPOBEPIKEHHUE;

e BBHIOMpPATh WM3YYEHHBIE METOJBl U MX KOMOWHALIMU Ui pEIICHUS
MaTeMaTH4eCKHX 3a7a4

® CIOJB30BaTh MaTeMaTUYECKUE 3HAHUS JUTSL OTTUCAHUS
3aKOHOMEPHOCTEH B OKpYXalollleil AeHCTBUTEIBLHOCTU U
MIPOU3BEACHUAX UCKYCCTBA;

® [IPUMEHSTH NPOCTEHUIINE MPOrPaMMHbBIE CPEJCTBA U AIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI [P PEIICHUH MAaTeMaTUYECKUX 3a/1a4

Conepxanue Kypca

I'eomerpuuyeckune purypsl

@urypsl B reOMEeTPHH H B OKPYKAal0IeM MHpe

I'eomerpuueckas gurypa. @opMUpOBaHUE MPEICTABICHUI O METANPEIMETHOM MOHITUU
«purypay.

Touka, TuHMA, OTPE30K, IpsAMas, JIy4, JOMaHas, IJI0OCKOCTb, Yrojl, OMCCEKTpHCca yIiia U ee
CBOMCTBA, BUJIBI YIJIOB, MHOIOYTOJIbHUKH, KPYT.

OceBas cumMMmeTpust reoMeTpudeckux ¢uryp. LleHTpanbHas CHUMMETpHs T€OMETPUUYECKUX
dburyp.

MHoOroyroJbHUKH

MHOroyrojapHuK, €ro J3JIEMEHTBI M €ro CBOMCTBA. Paclo3HaBaHuWE HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Buinykivie u HegblnyKivlie MHO20y20lbHuKu. IIpaBUIIbHbIE MHOTOYTOJIBHUKH.

TpeyronsHuku. Bpicota, MeauaHa, OuccekTpuca, CpenHssl JHMHUA TPEYTOJIbHUKA.
PaBHOOE/IpeHHBI TPEYTrONbHUK, €r0 CBOMCTBA M MpPU3HAKU. PaBHOCTOPOHHUI TPEeyroybHUK.
[IpsAMOYrobHBINM, OCTPOYrOJIbHBIM,  TYHNOYIOJIbHBIM  TPEYrOJLHUKUA. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TPEYrOJIbHUKA.



YerbipexyronpHuku. llapamienorpamMM, pom0, HpsAMOYroJIbHHK, KBajapar, Tpamnerus,
paBHOOepenHas Tpanenus. CBOWCTBA M MPU3HAKH NapajliesiorpaMma, pom0a, MpsiMOyrOJIbHHKA,
KBaJpara.

OKpyXHOCTDb, KPYT

OKpyXHOCTb, Kpyr, HUX D3JEMEHTbl U CBOMCTBA; LIEHTPAIbHbIE W BIIMCAHHBIE YIJIBL.
KacarenbHast u cexywas K OKpYKHOCTH, UX céoticmeéa. BIICaHHbIE M ONMCAHHBIE OKPYKHOCTH
JUISL TPEYTOJILHUKOB, Yemblpexy2oibHUKO8, NPAGUTbHBIX MHO20)201bHUKOS.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIE TeJia)

MHnozcoepannuk u e2o snemenmol. Hazeanus mMHO202pAHHUKOS C PA3HLIM NON0JCEHUEM U
Konuwecmeom epawei. llepBUYHbIE MpEACTAaBIECHUS O NUpPaMUJE, Napajulejenunesne, NpusMe,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JIEMEHTAX M MPOCTCHITUX CBOUCTBAX.

OTHOmEeHust

PagencrBo Qpuryp

CpoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HAKN paBEHCTBA TPEYrOJbHUKOB.

IMapanieabHOCTh NPSAMBIX

[Ipu3Haku M cBOMCTBA MapalieldbHBIX NPSAMBIX. Akcuoma napannenvrocmu Eexauoa.
Teopema Daneca.

IlepnenaukyasipHbie NpsiMble

[Ipssmoit yron. Ilepmenmukymssp k npsmoi. Hakimonnasd, npoeknus. CepeauHHBIN
MEPIEeHIUKYISAP K oTpe3ky. Ceolicmea u npusHaxu nepneHOUKyIapHOCmU.

Ilooobue

Ilponopyuonanvruvlie ompesku, nodooue ¢ueyp. Iloooousvie mpeyeonvruxu. Ilpusnaxu
nooobus.

B3aumHoe pacnosioxkeHue IpsIMOA U OKPYKHOCTH, 08YX OKPYHCHOCELL.

HN3mepeHus U BbIYHMCICHUSA

Beauyunbl

[Tonsitue Benmuuusbl. [nuHa. M3mepenue uHbL. EAMHWUIBI W3MEpEHUS JUIMHBI.
Benuuuna yrna. ['pagycHas mepa yria.

[Tonatne o muomaau TUTOCKOW (uTypel W ee cBoicTBax. M3MepeHue Iiomasnei.
Enununer namepenus miomaiu.

[IpencraBnenne 06 oObeme u ero cBoiictBax. M3mepenue oovema. Enunuisl nusmepenus
00BEMOB.

HN3mepeHus U BbIYHMCICHUSA

HNHcTpyMeHTBI U1 U3MEPEHUN U TIOCTPOEHUI; U3MEPEHUE U BBIYMCIICHHE YIJIOB, JUIMH
(paccrosiamii), Tuomaneil. TpuroHoMmerpuueckue (YHKIIMH OCTPOrO yriia B MPSIMOYTOJIEHOM
TpeyroinbHuke Ipuconomempuyeckue @yHKyuu mynoeo yena. BpluucieHue 3IEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUUECKUX COOTHOLICHHH. POpMyInbl IMJIOMIAIN
TpPEeYrojibHUKA, MapajuieiorpaMmMa U €ro YacTHBIX BHJOB, (OPMYIBI IJIUHBI OKPYKHOCTH H
wiomiaau kpyra. CpaBHeHue u Beiuucienue miomazaei. Teopema [udaropa. Teopema cumycos.
Teopema Kocunycos.

Paccrosinus

Paccrosinue mMexny Ttoukamu. PacctosHue oT TOukM A0 HpsAMOM. Paccmosnue medrcoy
Queypamu.

I'eomeTpuyeckue nocTpoeHns

I'eomeTpuyeckue MOCTPOECHUS ISl WIUTIOCTPALIMH CBOMCTB r€OMETPUUECKUX (QUryp.

WHcTpymMeHTBI A1 TOCTPOEHUM: LMPKYJb, JIMHEWKA, YroOJbHUK. [Ipocmetiwiue
NOCMpOeHUs. YUpKylem U JAUHeUKOU. NOCmpoeHue OUCCeKMPUCHl Yaid, NePpReHOUKYIapa K
npAMOU, yena, pagHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CIMOPOHAM, 08YM CHOPOHAM U Y2y MeXcOy HUMU,
CMOpPOHe U 08YM NPUNEHCAUUM K Hell YeNdM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBaHus



IIpeoGpazoBanus

[Monsitme  mpeoOpaszoBanus.  [IpencraBieHre O  METanmpeAMETHOM  MOHSITHH
«tpeobpazoBanuey. I1ooobue.

JABukenust

OceBas U IEHTpaJbHAs CUMMETPHSL, HOBOPOM U napaiienvhvili neperoc. Komounayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[TonsitTne BekTOpa, NEHCTBUS HAJ BEKTOpPAMH, HCIIOJIB30BAaHHE BEKTOPOB B (U3HKE,
PAa3nodHceHUue 6eKmopa Ha coCmagsaiowue, CKAIapHoe npouzgedeHue.

Koopaunartsi

OCHOBHbBIE TOHATHUS, KOOPOUHAMbBI  GEKMOPA, PpPACCMOAHUE MeXHcOy  MOYKAMU.
Koopounamei cepeounvt ompesxa. Ypasnenus gueyp.

Ilpumenenue 6ekmopogé u Koopounam O peuleHus NPOCMeuuux 2eoMempuieckKux
3a0auy.

HcTopust MaTeMaTUKHU

Bosuuxnosenue mamemamuku xax nayku, smansl eé pazeumus. OcHogHble pazoevl
Mamemamuxu. Boioaowueca mamemamuKky u ux 6Knao 8 pazgumue HayKu.

Om 3zemnedenuss x eeomempuu. [lugpacop u eco wrona. @anec, Apxumeo. [Inamon u
Apucmomens. I[locmpoenue npasunbHvix MHO20y201bHUKO0S. Tpuccexyus yena. Keadpamypa
Kkpyea. Yoeoenue xyboa. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoda. JI Diinep,
H.U.Jlobauesckui. Ucmopus namoeo nocmynama.

T'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPQ.

Acmponomust u eeomempus. Ymo u xax yswanu Anaxcazop, Ipamocgen u Apucmapx o
pasmepax Jlynvi, 3emau u Coanya. Paccmosanus om 3emau 0o Jlymet u Connya. HMzmepernue
paccmosinus om 3emau 0o Mapca.

TemaTuueckoe miannpoBanue npeamera «I'eomerpus»7 kiaacc

Koua-
Conep:xanue TeMbl BO
4acoB

Tema

HauvanbHble reoMeTpryecKue CBeIeHNsI 10

I'eomerpuueckas durypa. Bosnuxnosenue mamemamuxuy Kaxk HayKu, 3mansl eé
[Ipsamas u oTpe3ok passumus. OcHo8Hble pazoenvl MamemMamuxi.
Buioarowuecs mamemamuxu u ux exnao 6 pazgumue
Hayku. Om 3emnedenus k 2ceomempuu. 11M0CKOCTb.
I'eomerpuueckas ¢urypa. DopMupoBanue 1
MIPEACTABICHUI O METANPEAMETHOM MOHITUH
«purypa» Touka, TuHUs, psiMasi, OTPE30K, B3aUMHOE
PAcCIIOJIOKEHUE NPSIMBIX U TOYEK, CBOMCTBA IIPSIMOM,
IIPOBELINBAHUE

JIyd u yrom. Jlyd, Hauano Jy4a, yroJi, CCOpOHbI U BEPILIUHA YIJIa;
BHYTPEHHUE U BHEIIHUE 00JIaCTH HEPa3BEPHYTOTO 1

yria

CpaBHeHHUE OTPE3KOB U YIJoB. |PaBeHCTBO reomerpudeckux (uryp, cepeanHa
oTpe3Kka, OMCCEeKTpHca yriia u e€ CBOMCTRA. 1
CpaBHEHUE OTPE3KOB U YIIIOB




N3mepenne oTpe3koB

HNHCcTpyMEHTBI U1 U3BMEPEHUN U TOCTPOCHUN.
[Tonsitue BennuuHbl. nuna. I3MepeHne 1IMHBIL.

. 1
JlinHa oTpeska, CBOMCTBO JUIMH OTPE3KOB, €MHMIIBI
U3MEPEHUS IJTUHbI
Pewrenue 3anau o reme JlivHa oTpeska, CBOMCTBO JUIMH OTPE3KOB, €MHUIIBI 1
«3mepeHune oTpe3KoB» U3MEpPEHUS JUIMH OTPE3KOB
N3mepenue yrios. Bemmunna yria. I'panyc, rpagycHas Mepa yria, BUAbI 1
YTJIOB, IPUOOPHI I N3MEPEHUS YTIIOB Ha MECTHOCTH
CMexHbIe U BepTUKAJIbHbIE CMmexHble, BepTHKabHbIE YTiibl. CBOMCTBA CMEXKHBIX
YTJIBI Y BEPTUKAJIbHBIX YIJIOB. 1
[lepnennukynsapusie npsmele. | Ilepnenaukynspusie npsmbie. CBoiicTBa 1BYyX 1
HPSIMBIX, IEPIEHINKYIISIPHBIX K TpeTheil.
Pemenue 3a1au no teme Pemrenne 3anau
«HauanpHbIE TEOMETPUYECKHE 1
CBEJICHUS»
KontpoabHas padora Ne 1 mo | BeimonHeHre KOHTPOJIbHOU pabOThI
Teme «HavyanbHble 1
reomMeTpuyecKme cBeJeHHsD
TpeyroabHukn 17
TpeyronbHUKH TpeyroiabHHK, 37IEMEHTBI TPEYTOJbHUKA ,CBOMCTBA 1
PaBHBIX TPEYTOJIbHUKOB, IEPUMETP TPEYrOJIbHUKA
[TepBrIit mpu3HaK paBEeHCTBA TeopeMa u ee 10Ka3aTeIbCTBO, NEPBBIN MPU3HAK
TPEYrOJIbHUKOB. PaBEHCTBA TPEYTOJILHUKOB 1
Pemenue 3anay Ha Teopema u ee 10Ka3aTENBCTBO, IEPBBIM IPU3HAK
IIPUMEHEHHE NIEPBOTO PaBEHCTBA TPEYrOJILHUKOB. 3a/1a4M, CBA3aHHbIE 1
IIPU3HAKa PaBEHCTBA IIEPBBIM IIPU3HAKOM PABEHCTBA TPEYrOJIBHUKOB
TPEYrOJILHUKOB
[lepnenukysap K npsiMoi [lepnenaukyisp x npsMoii, Teopema o 1
NEPIEHIUKYIIAPE K NPAMOKN
Menuanbl, OUCCEKTPHUCHI U Menuana, GucceKTpuca 1 BbICOTa TPEYTOJIbHUKA 1
BBICOTBI TPEYTOJIbHUKOB
PaBHOOe1peHHBIIH PaBHOOeApeHHBII TPEYrobHUK, PABHOCTOPOHHUHN
TPEYTOJIbHUK, €70 CBOWCTBA TpPEYroJabHUK. TeopeMbl 0 CBOMCTBAaX 1
PaBHOOEIPEHHOTO TPEYroJbHHKA.
Pemenue 3anau no teme PaBHOOeApeHHBIH TPeyroJibHUK, PABHOCTOPOHHUHN
«PaBHOOEIpEHHBII TPEYTrOJIbHUK. 3aJJauH, CBA3aHHbIE CO CBOMCTBAMH 1
TPEYTOJIbHUK» paBHOOEIPEHHOTO TPEYrOJbHUKA
Bropoii npusHak paBeHCTBa Bropoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB.
TPEYTrOJIbHUKOB. 1

I/IHTepaKTI/IBHaﬂ MOACIb




Pemenue 3aay Ha
HpI/IMeHCHI/IC BTOpOI‘ (0]

BTropoii npu3Hak paBeHCTBa TPEYroJabHUKOB. 3aauu,
CBSI3aHHBIE CO BTOPHIM IPU3HAKOM PaBEHCTBA

1
IIPU3HAKA PABEHCTBA TPEYrOJIbHUKOB
TPEYrOJIbHUKOB
Tperwnii npu3HaK paBeHCTBA TpeTuil npU3HaK paBEHCTBA TPEYTrOJIbHUKOB
TPEYrOJIbHUKOB. 1
WNHTepakTuBHAsS MOJEIb
Pemrenne 3anau Ha Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB. 3a/1a4H,
MIPUMEHEHHUE TPETHETO CBSI3aHHBIC C TPETHUM IIPU3HAKOM PABEHCTBA 1
IIPU3HAKA PABEHCTBA TPEYrOJIbHUKOB
TPEYrOJIbHUKOB
OKpyXHOCTb OKpyXHOCTb, KPYT, UX DJIEMEHTHI( LIEHTP, pauyc, 1
X0pAa, AMaMeTp, Ayra OKpY>KHOCTH. )
[TocTpoenus nupkynem u HNHCTpyMEHTHI U1 IOCTPOEHUI: IUPKYJIb, IUHEHKA,
JIMHEWKOM. yroaeHUK. [locTpoeHue yria, paBHOTO JaHHOMY, 1
OUMCCEKTPUCHI yria, MePHeHAUKYISIPHBIX IPSIMbIX,
CEpEeNHBI OTPE3Ka
[Ipumeps! 3anau Ha [TocTpoenus ¢ TOMONIBIO HUPKYJIA U IMHEUKHU 1
ITOCTPOCHHE
Pemenue 3anau no teme TpeyronbHUK, BEpIIMHBI, CTOPOHBI, YIJIbI, IEPUMETP
«IIpu3Haku paBeHCTBa TPEYTrOJIbHUKA, TEOPEMBI O IPU3HAKAX PABEHCTBA
TPEYrOJIbHUKOB)» TPEYroJIbHUKOB, PAaBHOOEPEHHBIN TPEYTOIBHUK U €T0
CBOICTBA, MEPIECHANKYJIAP, MPOBEACHHBIN U3 TaHHOUN 1
TOYKH K JJAaHHOU TPSIMO¥; MearaHa, OMCCeKTpuca,
BBICOTA TPEYrOJIbHUKA; OKPYKHOCTb, XOPJa, LICHTD,
paaunyc, 1uaMeTp OKpY>KHOCTH, IIPU3HAKY PAaBEHCTBA
TPEYTOJIbHUKOB, 3a/1a4l HA IOCTPOCHUE
KonTpouabHas padora Ne 2 mo | BeinmonHenne KOHTPOJIBbHON paboOThI
TeMe «TpeyroabHuKH. 1
IIpu3Haku paBeHCTBA
TPEYIroJbHUKOB
AHanu3 KOHTPOJbHOM paboThl. |PaboTa Haj ommbkamu. Pemenue 3anauy.
Pemenue 3anay no teme 1
«TpeyroapHuKn»
IMapanseabHble NpsIMbIe 13
[TapannensHble npsmele. Yrisl, | [lapanienbHble npsMble, HAKPECT JIEXKAILNE,
o0pa3oBaHHbIE NPH OJIHOCTOPOHHHUE U COOTBETCTBEHHBIE YIJIbI 1
IIEPECEUEHHH JIBYX MPSIMBIX
CeKylIen
IIpu3Haky napanieabHOCTH [TapannenbHble NpsIMbIE, HAKPECT JIEKALIUE,
JBYX IPSMBIX. OJIHOCTOPOHHHUE U COOTBETCTBEHHBIE YIJIbl, IPU3HAKU 1
NapauIeIbHOCTH MPSIMBIX
[IpakTryeckue crocoObl [IpakTryeckne criocoObl MOCTPOEHUS MapauIeIbHBIX 1

MOCTPOCHUS MMapaJUICIIbHBIX

IMPAMBIX




MIPSIMBIX

Pemenue 3amay mo reme

33.,[[3.‘-11/1, CBA3aHHBIC C IIpU3HAKAMU MapaJUICIIbHOCTU

«[Ipu3HaKku napajijieIbHOCTH | IPSIMBIX 1
MIPSIMBIX».
Axcroma napaienbHbIX AKCHOMBI T€OMETPHUH, aKCHOMA MapajlIeIbHbIX
MIPSIMBIX npsIMbIX. Akcuoma napannenvrocmu Eexnuoa.
CrnenctBus U3 aKCMOMBI MapajlIeIbHbBIX MPSIMBIX. 1
Merton noka3aTenbCcTBa OT IPOTUBHOTO. «Hauanay
Eexnuoa. JI Diinep, H.H.Jlobauesckuti. Ucmopus
NAMO20 NOCMynama.
CBoiicTBa mapayiieIbHBIX VYcnosue u 3akimoueHne Teopembl. OOpaTHas Teopema. 1
MPSIMBIX Teopembl 0 cBOMCTBaX MapajuIeIbHBIX IPSIMbIX
[IpumeHeHue cBOICTB 3aaun, CBSI3aHHBIE C MapajIeIbHBIMU TPSIMbIMH. 1
MapajuIebHbIX IPSIMBbIX.
Pemenue 3a1ay Ha 3aaun, CBSI3aHHbIE C MapaJIeIbHBIMU MPSIMBIMU
IIPUMEHEHHE CBOWCTB 1
napajuIeNbHbIX TPSIMBIX
Pemenue 3agau Ha [Tpu3Haky nmapanienbHOCTH MPAMBIX, CBOMCTBA
MpUMEHEHHE TPU3HAKOB napasuIeIbHbIX MPSIMbIX 1
MapayiebHOCTH MPSAMBIX.
Pemenue 3agau Ha [Ipr3Haku napamiebHOCTH MPSAMBIX, CBOMCTBA
MIPUMEHEHHE CIIEJICTBUN U3 napauieIbHBIX MPAMBIX, aKCHOMA MapaJlIeIbHOCTH 1
aKCHOMBI ApaAJUIETbHOCTH IpsIMBIX U €€ CBOMCTBa
MPSIMBIX.
Pemenue 3amay no teme Omnpenenenre napauieabHbIX IPSIMbIX, HAKPECT
«[lapasnnenbHble TpSIMbIE» JeKalue, OAHOCTOPOHHHUE U COOTBETCTBEHHBIE YTJIbI,
PU3HAKU TapajuIeIbHOCTH IPSIMbIX, CBOICTBA 1
napauIeIbHBIX NPSAMbIX, aKCHOMA MMapaJICIbHOCTH
HPSIMBIX U €€ CIEICTBUS
KonTpouabHas padora Ne 3 mo | BoinonHeHne KOHTPOJIbHOM paboThI
Teme «IlapanjieabHble 1
npsiMbIe)
AnHanu3 KOHTpoJIbHOM paboThl. |Pabota Haj ommbOkamu. Perenue 3amay. 1
Pemenue 3amau.
CooTHOIIEHUsT MeKy CTOPOHAMH M YIJIAMH TPEYIroJbHUKA 19
Cymma yrioB TpeyroyibHUKa. | Teopema o cyMMe yriioB TPEYrOJIbHUKA, BHEIIHNE
YIJIbl TPEYTOJIbHUKA, CJIEACTBHE O BHEIIHEM YIJIE 1
TPEYTrOJIbHUKA
OCTpOyroJbHBIi, OCTpOyroJIbHBIN, IPSIMOYTOJIBHBIN U TYIIO YT OJIbHBIN
MPSIMOYTOJIbHBIN U TPEYTOJIbHUKU. 1
TYNOYTOJIbHBIN TPEYTOJIbHUKH.
CooTHOIIEHNS MEXIY Teopema 0 COOTHOLIEHUSAX MEXY CTOPOHAMU U 1




CTOPOHAaMH U yIrilaMHu
TPEYroJIbHUKA

yIJIaMu TpeyrojJbHUKa(IpsiMoe U o0paTHOe
YTBEPKIACHHUS)

CoOTHOIIIEHUS MEXKTY
CTOpOHaMI/I nu yI‘JIaMI/I
TpEYroJbHUKA

Teopema 0 COOTHOLIECHUAX MEXKIY CTOPOHAMU U
yriaamu TpeyroJibHUKa(IIpsiMoe U 00paTHoe
YTBEPKACHUS), CIEICTBUS U3 HEE(TIPU3HAK
PaBHOOEIPEHHOTO TPEYrOJIHHUKA)

HepaseHncTBO TpeyronbpHuUKa.

Teopema 0 HEPABEHCTBE TPEYrOJIbHUKA

Pemenne 3amau no teme
«COOTHOIIEHUS MEXKTY
CTOpOHaMI/I u er'IaMI/I
TPEYroJIbHUKA

CymMma yriioB TpeyrojabHHKa, BHEIIHUN YTroJ
TpeyroJbHUKA. TeopemMa O COOTHOIMICHUSX MEXLy
CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA.
HepaBeHcTBO TpeyroiabHUKa.

KonTtpoabHnas padora Ne 4 o
Teme «COOTHOLIEHUSI MEKIY
CTOPOHAMM M YIJIaMHU
TPEYrojbHUKa»

BoinosnHeHne KOHTPOJILHOM paboThI

AHanu3 KOHTPOJIbHOM pabOTHI.
Pemenue 3agau

Pa6ora Hag ommOkamu. Teopema o cymme yriioB
TPEYroJbHUKA, €€ CIEJCTBUE O BHEIIHEM YIIIE;
KJIacCH(UKAIHS TPEYroJIbHUKOB IO yIrilaM, TEOpeMa O
COOTHOHICHUAX MEXKAY CTOPOHAMU U YriIaMHU
TPEYroJIbHUKA U €€ CIICACTBHS; HEPAaBEHCTBO
TPEyroJbHUKA

[IpsimoyrobHbIE
TPEYrOJbHUKU U HEKOTOPBIE HX
CBOMCTBA

TeopeMbl 0 CBOMCTBaX MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB (MPSIMOYTOJIbHBIA TPEYTOJBHUK C
yriom 30°)

Pemenue 3agay Ha
MIPUMEHEHHE

CBOMCTB NMPSMOYTOJIBHBIX
TPEYroJbHUKOB

CBolicTBa IPSIMOYTOJIbHBIX TPEYTrOJILHUKOB, CBOMCTBO
MeAMaHbI IPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
MPOBEJICHHOTO M3 BEPIIMHBI MPSIMOTO yriia

[Ipu3naku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYroJbHUKOB.

[Tpu3Haku paBeHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB

Pemenue 3anay no teme
«IpssMOyTOJIbHBIN
TPEYTOJIBHUK»

CBolicTBa MPpAMOYT'OJIBHBIX TPEYT'OJIbHUKOB, CBOMCTBO
IMCIUAHBI ITPAMOYT'OJIBHOI'O TPECYT'OJIbHUKA, IIPU3HAKA
PAaBCHCTBA MMPAMOYI'OJIbHBIX TPCYI'OJIbHUKOB

Paccrosnue or ToukH 10
MIPSAIMOM.

[lepnieHuKynsAp U HaKJIOHHAS, IPOBEACHHBIEC U3
TOYKH, HE JIe)KaIeH Ha JAaHHOU MPSAMOH, K ITOU
psMOL; ceoticmea nepneHOUuKyIApHOCMU,
paccTosiHUE OT TOYKH J0 IIPSAMON

Paccrosaue MCIKAY
napaJiICJIbHBIMU IIPAMBIMU.

PaccrosHue MCKAY MapaJlJICJIbHBIMUA IIPAMbIMU

ITocTpoeHnue TpeyrojapHUKa IO
TPEM dJIEMEHTaM

[Toctpoenue TpeyrosbHuKa 1O ABYM CTOPOHAM H YIIIy
MEK]1y HUMH; CTOPOHE U JIByM NPUJIEKAILIUM K HEN
yIJIaM; TPEM CTOPOHAM C HUCIIOJIb30BAHUEM LIUPKYIS U
JIMHEUKHU




Pemenue 3agau Ha noctpoeHue
TPEYrOJIbHUKA M0 TPEM

[TocTpoeHnue TpeyrojabHUKa IO TPEM 3JIEMEHTAM;

CBOMCTBA MEPIIECHIUKYIIAPA, TapAJLICIbHBIX IIPSAMBIX;

1
JJIEMEHTaM. paccTosiHuE MEXy NapaJlIeIbHBIM IPSIMBIMH,
paccTosIHUE OT TOYKH 10 NPSAMOU
Pemenue 3agau o teme [IpsiMoyrobHBIE TPEYTOIBHUKH U UX CBOMCTBA,
«IIpAMOyYTOJIbHBIN MIPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX
TpeyroabHukK. [locTpoenue TPEYroJIbHUKOB, IEPIICHAUKYJIISP U HAKJIOHHAS,
TPEyroJbHUKA 10 TPEM MIPOBEICHHBIC U3 TOYKH, HE JIKAIEeH HA JaHHOU 1
JJIEMEHTaM» IIPSIMOM, K ATOU IIPSAMOM; PACCTOSIHUE OT TOYKH J10
MPSIMOH, PacCTOSIHUE MEXKTY MapajuieTbHBIMU
MPSIMBIMU, TIOCTPOEHHUE TPEYTOJIbHUKA 110 TPEM
JJIeMEHTaM
KonTpouabHas padora Ne 5 no | BoinosnHeHne KOHTpoJIbHOM paboThl
Teme «IIpsimoyroJbHbIi 1
TPEyroJabHUK»
AHanu3 KOHTPOJIBHOM paboThl. |PaboTa Hax ommbkamu. Pemenue 3ama4 1
Pemenue 3agau
HTorosoe noBropeHue 7
[ToBTOpEeHUE N HauanbHble reoMeTpuyecKre CBEICHHUS.
cUCTeMaTu3alus yueOHoro [Ipu3Haky paBeHCTBA TPEYrOJIBHUKOB.
Marepuaia Kypca reometpun 7 | PaBHOOEIpPEHHBIN TPEyroIbHUK.
KJ1acca [TapannenbHbIe IPAMBIE U KX CBOMCTBA. 5
COOTHOIIEHHS MEX1y CTOPOHAMH U YIIIAMHU
TPEYroJIbHUKA.
3aga4n Ha TOCTPOCHUE
Hmozoseas konmponvhas Boinonnenue paGoThl. 1
paboma
AHanu3 UTOroBou Pabota Hag omuOkaMu. 3ammuTa MpoeKTOB.
KOHTPOJIbHOU paboTHI. 3amura 1
MIPOEKTOB.
Peseps Pemienne 3aHuMaTenbHBIX 3a/1a4. 4
TemaTuueckoe miannpoBanue npeamera «I'eomerpusa»8 kiacc
Koa-
Tema Coaepikanue TeMbl BO
4acoB
BBoaHOe NOBTOPEHHE Kypca reoMeTpHu 7 KJjacca 3
[ToBTropenue. Tpeyronsuuku. | [lepnienaukynspusie npsiMblie. [Ipru3Haku paBeHcTBa
Pemrenue 3agau TPEYroJbHUKOB. 1




IToBTOpenue. [lapannensHsie
npsimble. COOTHOILIEHUS

[Tapannensubie npsimbie. COOTHOIICHUS MEXKTY
CTOPOHAMH U yrJIaMH TPEYroJibHUKA.

MEX/Iy CTOPOHAMH U yriaMu 1
TpeyroybHuKa Pemenue 3amaq
BxoaHast KOHTpPOJIbHAsA BeoinosHeHne KOHTPOJILHOM paboThI 1
pabora
YeTbIpéxyroJibHUKHU 14
MHOTOYTrOEHUKH Jlomanasi, MHOTOYTOJIBHUK, €r0 3JIeMEHTHI (
BEPIIUHBI, CMEKHBIE CTOPOHBI, JUArOHaJM), U
CBOWCTBA ,eT0 BHYTPEHHSSI M BHELIHSISI 00J1aCTh. 1
Brinmykiibie 1 HEBBIMYKIIbIE MHOTOYT OJIbHUKH
YeThIpEXyroJIbHUK, €r0 MTPOTUBOIIOJIOKHEIE
CTOPOHBI(BEPUINHBI)
MHOTOYTrOMBEHUKH CyMMa yTi10B BBIITYKJIOTO MHOTOYTOJIbHUKA U
CyMMa €ro BHEIIIHUX YTJIOB. 1
[TapamrenorpamMm [TapamienorpaMMm u €ro CBOKCTBA. 1
[Tpuznaku napauienorpamma | [Ipu3Haku nmapanienorpamma. 1
Pemrenne 3agau o reme [Tapamnenorpamm u ero coiictsa. [Ipu3Hakn 1
«[Tapamnenorpammy rapajuieIorpaMma.
Tpanerus. Tpanenus u e€ 371eMeHTHI, IPSIMOYTOJIbHAS 1
Tpanenus, paBHOOEIpEHHAs TpaNeIHsl.
Teopema ®aneca Teopema Daneca. Panec, Apxumed. [lnamon u
Apucmomenrn. 1
3aa4u Ha MOCTPOECHUE JleneHnue oTpe3ka B JAHHOM OTHOILICHUU 1
[IpsmoyronsHUK [IpssmoyronbHUK U ero cBoiicTBa. [Ipusnak
PSIMOYTOJIBHUKA. 1
Pom6. KBagpar PomO, ero cBolictBa u npusHaku. KBagpar, ero 1
CBOWCTBA U NPU3HAKHU.
Pewrenue 3agau no reme [TpsimoyronbHUK, poMO, KBaapar.
«IIpssmoyronbHUK. PoMO. 1
KBampar»
OceBas 1 LIeHTpaIbHAs Touxw, CUMMETPUYHbBIE OTHOCHUTEJIBHO
CUMMETpUS FreOMeTprUecKux | npsmoii(touku). Och(LIEHTP) CUMMETPUH (UTYPHI.
¢buryp Qurypsl, obnagaromue  OCeBOM(LIEHTPAIBLHOM)
CUMMETpPHUEN l'eomempus  u  uckyccmso. 1
l'eomempuueckue 3aKoHOMEPHOCMU OKPYIHCAIOULE20
mupa. 3onomoe ceuetue.
Pemenne 3agau. [logrotoBka | 3agaun, CBsI3aHHBIE C YETHIPEXYTOJIbHUKAMU. 1
KOHTPOJBHOU paboTe.
Konmpononaa paboma Ne 1 BeinonHeHne KOHTPOIBHON pabOThI
no meme 1
«Yemuvipexyzonbnukuy
[nomans 12
[Iimomaap MHOrOYroJabHHUKA. [TonsTHE O TUTOIIAU TIIOCKOH PUTYPBI U e€
[Imomane npsAMoOyroJibHUKA. cBoiicTBax. M3mepenue miomanen 1

MHOTOYTOJIbHUKOB. EJMHUIIBI N3MEPEHUS TIJIOLLA/IHN.
PaBHo-




BEJIMKHE U PABHOCOCTABJIECHHBIE MHOTOYTOJIBHUKHU
CaoiictBa momageit. opmysa miomaam
KBajpara, IpsIMOYIroJIbHHUKA.

[Inomane mapamienorpamMmma

[Lnomane nmapannenorpamMmma

[Inomanpe TpeyroybHUKa [Imomans TpeyroJibHUKA. 1
[Inomane TpeyroJbHUKa OTtHoleHue mIomaae TpeyroabHUKOB, UMEIOINUX
110 paBHOMY YTJIy. 1
[lnomane Tpaneuuun [Lnomane Tpaneuuu. 1
Pemenwue 3amay Ha [Mnomamm duryp.
BBIYMCIIEHUE IJIOMae Gpuryp 1
Teopema IIudaropa Teopema IIudaropa. 1
Teopema, oOpaTHas Teopeme Teopema, oopatnas Teopeme [ludaropa. 1
ITudaropa
Pemenue 3agau no reme Teopema ITudaropa. Teopema, oOparHas Teopeme
"Teopema IMTudaropa" [Tudaropa. Iugpacop u eco wixona. 1
Pemenue 3agau no reme [Tnomamm puryp. @opmymna I'epona. Teopema 1
«Teopema ITudaropa» [Tudaropa
Pemrenue 3agad mo reMme [Tnmomamu uryp. Pemenune 3amau 1
«IInomanp»
Konmponsnas paboma Ne2 no | BeinonHeHnne KOHTPOJIbHOU pabOThI
meme «llnowaos 1
ITono0HbBIE TPEYrO0JIbHUKH 19
Omnpenenenue mo00HBIX [IponoprimonanpHbie 0Tpe3ku. [Togobue duryp.
TPEYroJbHUKOB Omnpenenenre Mog0OHBIX TPEYTOJIbHUKOB, 1
kod(hurmenT nogoouss CBOMCTBO OMCCEKTPUCHI
TPEeYroJbHUKA.
OTHoOLIEeHNE IUIoIAaeH [TonoGubIe TpeyroapHuku. Teopema 00 1
MOJA0OHBIX TPEYTOJILHUKOB OTHOIICHHH IUIONIa/Iel TOJJOOHBIX TPEYrOJIbHHUKOB.
[TepBbIii mpU3HAK MOI00MS [TepBbIit mpU3HAK MO00US TPEYTOJILHUKOB. 1
TPEYroJIbHUKOB
Pemenue 3amay Ha 3amaun Ha MPUMEHEHHE IEPBOro MpU3HaKa Mo00us
MIPUMEHEHHE TIEPBOTO TPEYrOJILHUKOB. 1
MpHU3HaKa 1mo100us
TPEYroJbHUKOB
Bropoii u TpeTuii npu3Haku BTtopoii u Tpetuii mpu3HAKK 10100us 1
10100UsI TPEYTOJILHUKOB TPEYrOJILHUKOB.
Pemenue 3amay Ha [Tonsitne npeobpazosanus. [IpeacraBnenue o
MpUMEHEHHE TPU3HAKOB MeTanpeMETHOM MOHSITUH «IIpeoOpa3zoBaHUE) 1
Mo00US TPEYTOJIbHUKOB [Tono6ue. 3amaun Ha MPU3HAKU TIOI00US
TPEYTOJILHUKOB.
Konmponsnasn paboma Ne3 no | BoinonHeHue KOHTPOJIBHON pabOThI
meme «llpuznaku noooousn 1
mpey2oibHUKO6)
Cpenuss nuHus TpeyroibHuka | CpefHsis IMHUS TPEYTrOTbHUKA. 1
CBoiicTBO MeIMaH Cpennsst nuHus TpeyroibHuka. CBOMCTBO MeUaH 1

TPEYTrOJIbHUKA

TPEYTrOJIbHUKA.




[IponopunoHanbHbIE OTPE3KU
B NIPSAMOYT'OJIbHOM

Cpennee nponopiuoHalibHOE (CpeiHee
TEOMETPHYECKOE). MPOMOPIIUOHAILHBIC OTPE3KHU B

TPEYTrOJIbHUKE IPSIMOYT'OJIBHOM TPEYTOJIbHUKE: CBOWCTBO BBICOTHI 1
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, IPOBEACHHON U3
BEPIIMHBI IPSIMOTO YTJIa.

[Tponopumonansabie 0Tpe3ku | CpenHee MpONOpLUUOHATBHOE (CpeIHee

B IIPSIMOYT'OJIbHOM FEOMETPUUECKOE). IPOMOPLIHOHAIIbHBIE OTPE3KHU B

TPEYroJIbHUKE IPSIMOYTOJIbHOM TpeyroyibHuke: Karer 1
IPSIMOYTOJIBHOTO TPEYrOJIbHUKA KaK CpeIHee
IPONOPLUOHAIIBHOE.

N3meputenbHble paboThl HA [Togo6ue TpeyroabHUKOB B U3MEPUTEIBHBIX

MECTHOCTH paboTax Ha MECTHOCTH. 1

3ajaun Ha TOCTPOEHUE Meron no1o6us B 3aja4ax Ha TOCTPOCHUE.

METO0/I0M NOo00us [Ipumepbl npuMeHeHUs 3TOT0 METoAa 1

3ajaun Ha TTOCTPOEHUE Merton no1o6us B 3a7ja4ax Ha TOCTPOCHUE.

METOJIOM TOI00u s [Tomo6ue nmpon3BoIBHBIX GUTYD. 1

CuHyc, KOCHHYC U TaHTEHC Tpuronomerpuueckue GyHKIHUH OCTPOTO yria B

OCTpOTO yria B MPSMOYTOJIbHOM TpeyrojibHuke. OCHOBHOE 1

MPSIMOYTOJIbHOM TPUTOHOMETPHUUECKOE TOXKAECTBO.

TPEYroJIbHUKE

3HaueHue CUHyca, KOCUHyca U | 3HaueHUs CHHYyca, KOCMHYCa M TaHTeHca JJIs YTJI0B

TaHTeHca ISl YTJIOB, PaBHBIX 30°, 45° u 60°. Pemenne npsMoyroabHBIX 1

30°, 45° u 60° TPEYTrOJIbHUKOB.

CoOTHOILIIEHUS MEKTY Pemrenne npssMOyronbHbIX TPEYTOJIBHUKOB.

CTOpPOHAMH U yIJIaMH B 1

TPEYTrOJIbHUKE

Pemienue 3agau. IloarotoBka | CpeaHsis IUHUS TPEYroJbHUKA.

KOHTpPOJIbHOHU padoTe [IponopumoHanbHbIE OTPE3KU B MPSMOYTOJIbHOM 1
TPEYroJIbHUKE.

Konmponsnas paboma Ne4 no | BeinonneHnne KOHTPOJIbHOU pabOThHI

meme «Coomnowenus 1

MedHcoy CmopoHamu u y2inamu

6 mpeyzoibHUKe)

OKpyKHOCTH 16

B3aumMHoe pacniosioxxeHue Cnydyan B3aMMHOTO PACIOJIOKEHHUS IPSIMOUN U 1

PSIMOM U OKPYKHOCTH OKPYXHOCTH.

KacarenbHas k OkpyKHOCTH KacarenbHas u cexyias K OKpy*KHOCTH, UX
cBoiicTBa.(Touka kacaHus, OTpe3KH KacaTeabHbIX,
NpOBEAEHHBIE U3 OJTHOM TOUKU. CBOMCTBO 1
KacaTeJIbHOU U €€ npu3Hak. CBONCTBO OTPE3KOB
KacaTeJIbHBIX, IPOBEIEHHBIX U3 OJTHOM TOUKH)

KacarenbHas k OKpyKHOCTH KacarenbHast, Touka KacaHHsl, OTPE3KU
KacaTeJIbHBIX, IPOBEIEHHBIE U3 OJTHOM TOUKH. 1
CBolicTBO KacaTenbHOU U €€ npusHak. CBOCTBO
OTPE3KOB KacaTeIbHbIX.

I'panycnas mepa nyru I'panycnHas Mepa nyru okpykKHOCTH. LleHTpasIbHbII 1

OKPYXHOCTH

yroJl.

TeopeMa O BIIMCAHHOM YTJIC

Bnucannsiil yrois. TeopeMa 0 BIIUCaHHOM YIJIE.




Teopema 006 oTpe3kax

Teopema 0 Ipou3BeIEHUN OTPE3KOB

IIEPECEKAIOIINXCS XOPL NEPECEKAIOINXCS XOP/I. 1

Pemenue 3anay no teme LlenTpanpHble U BIMCAHHBIE YIJIBL.

«leHTpanpHble U BIUCAHHBIE 1

YTJIBD)

CBoiicTBo OuccekTpucsl yrina | CBoicTBO OMCCEKTpHCH yria. Touka nmepecedeHus 1
OHMCCEKTPUC TPEYroJIbHUKA.

Cepenunnblil nepnenaukynsap | CepeauHHbIN NEPIEHIUKYISAP K OTpe3Ky. [lpusnaxu
nepnenoukyisaprocmu. Teopema o cepeIMHHOM 1
neprneHukyisipe . Touka nepeceyeHns cepeIuHHbIX
NEePIEHIUKYISIPOB K CTOPOHAM TPEYrOJIbHHUKA

Teopema o Touke nepeceueHus: | Teopema 0 TOUKE MEPECEUCHUS BBICOT 1

BBICOT TPEYTOJIbHUKA TPEYroJbHUKA.

Bnucannast okpyXKHOCTB Brnucannas u onucanHas oKpy»XHOCTh. Teopema 00
OKPY>KHOCTH, BIMCAHHOM B TPEYrOJIbHUK, B 1
YETBIPEXYTOJIbHUK.

CBOMCTBO ONMMCAaHHOTO CBOMCTBO CTOPOH OIMCAHHOTO YETBIPEXYTOJIbHUKA.

YeThIPEXyroJIbHUKA 1

OnucaHHast OKpPYXHOCTb OKpyXHOCTb, OIIMCAHHASL OKOJIO MHOTOYTI'OJIbHUKA U
BIIMCaHHasi B MHOTOYTOJIbHUK. Teopema 00 1
OKPY>KHOCTH, OITMCAHHON OKOJIO TPEYroJbHUKA,
YeTBIPEXYTOJTBHUKA

CBOWCTBO BIIUCAHHOTO CBOWCTBO YIJIOB BIIUCAHHOTO YETHIPEXYTOJIbHUKA. 1

YEThIPEXYTOJIbHUKA

Pemenue 3agau. [Tonroroska OKpYXHOCTb. 1

KOHTPOJIBHOU padboTe

Koumponvnasa paboma Ne 5 BrinonHenue KOHTPOJIbHOM paboThI

no meme « OKpyscnocmao) 1

HTorosoe noBropeHue 3

[ToBTOpEHUE N YersipexyrojapHuku. [lnomanu.

cUCTeMaTu3alus yueOHoro [Tono6ubIe TpeyronbHUKH. OKPYKHOCTbD. 1

Marepuaia Kypca reomerpun 8 | [loBTopenue.

KJlacca

HToroBasi KOHTpOJIBbHAS BrinonHenue KOHTPOJILHOM paboThI 1

padora

AHanu3 KOHTPOJIbHOM paboThl. | PaboTa Han ommbkamu. 3amura IpoeKTa

3amura npoexra 1

Pezeps 3

TemaTn4yeckoe nuannpoBanne npeamera «I'eomerpus» 9 kiaace
Koa -
Tema Coaepikanue TeMbl BO

yacoB




BBoanoe MMOBTOPCHUE KypCa rcoOMETpuu 8 kiacca

[ToBTOpEHME. [ToBTOpEHUE TEOPUU: YETHIPEXYTOJIBHUKH,
UYersipexyroynbauku. Ilnomans. |miomans. Pemenune 3anay. 1
Pemrenne 3anau
[ToBTopenue. [logo6HbIE [ToBTOpEHue Teopun: NoJ0OHBIE TPEYTOIbHUKH,
TpeyrojabHUKU. OKpYKHOCTh OKpYKHOCTb. Perienue 3aau. 1
Pemrenne 3amau
Bxoanast KOHTpOJIbHAS BeoinosHeHue KOHTPOJILHOM paboThI 1
pabora
BexTopsi 9
[TonsiTue BexTopa. BexkTops! (Havyano, KOHEI[ BEKTOpa), HyJIEBOM
BEKTOD, JUIMHA BEKTOPA, KOJJIMHEAPHbIE BEKTOPHI, 1
paBHbIE BEKTOPBI COHANPABJIECHHBIE,
IPOTUBONIOJIOKHO HaIlpaBJICHHBIE,
PaBeHcTBO BEKTOPOB. PaBenctBo BekTOpoB. OTKIaIbIBaHIE BEKTOPA OT
OTkagpIiBaHUE BEKTOPA OT TAHHOU TOYKHU. 1
JTAHHOM TOYKH.
CymMa 1ByX BEKTOPOB. 3akoHbI |JleiicTBus Hag BekTtopamu. CymMMa IBYX BEKTOPOB.
cioxeHust BekTopos. [IpaBuio | 3akoHbI clokeHus BeKTopoB. [1paBuio 1
napajuiesiorpamma. TpeyrojbHuka. [IpaBuio napasmienorpamma.
CymMa HeCKOJIBKUX BEKTOPOB. | CymMMa HECKOJIBKUX BEKTOPOB. 1
Brruntanue BEKTOpOB. BrrunTanue BEKTOPOB. 1
[IpousBenenne BeKTOpa HA YMHOKEHHE BEKTOpa Ha YUCIIO BEKTOPOB 1
YUCIIO.
[IpuMeHeHne BEKTOPOB K Hcnonb3oBanue BEKTOPOB B pu3mke. 3a1auu 1o 1
pELICHHIO 3a]a4. teme"BekTopbr"
Cpennsist tMHUS Tpaneuuu Cpennsiss IMHUU Tpaneruu 1
KonTpoabHas padora Ne 1 mo | BoinosiHeHue KOHTPOJIbHOM paboThI 1
Teme «BekTopbn»
MeToa KOOpAUHAT 10
Pasznoxenue BekTopa 1o 1syMm | KonnHeapHble M HEKOJUIMHEAPHBIE BEKTOPBIL.
HEKOJIJIMHEAPHBIM BEKTOPAM Pa3znosxeHne BeKTOpa Ha COCTaBJISIOLIHUE. 1
Pa3znoxxenue BekTopa 1o AByM HEKOJUITMHEAPHBIM
BEKTOPAM.
Koopaunatsl BekTOpa OcHoBHbIe IOHATHS. KoOpauHaThI BEKTOPA. 1
CBsi3b MEX]1y KOOpJMHATAMU @opMyInbl KOOPAUHAT BEKTOPA Ye€pe3 KOOPAUHATHI
BEKTOPA U KOOPAMHATAMM €T0 | €ro KOHIla U Hayaja, JIMHbI BEKTOPA U PACCTOSHUS 1
Hayajia 1 KOHIIa. MEXIYy IBYMSI TOUYKaMU
[Ipocreiimue 3anaun B @opMyInbl KOOPAUHAT BEKTOPA Ye€pPeE3 KOOPAUHATHI
KOOpAHHATaXx. €ro KOHIIa ¥ HaJaJla, KOOPAUHAT CEpEANHbI OTPE3KA, 1
JUTMHBI BEKTOPA U PACCTOSIHUS MEXITY ABYMS
Toukamu. PaccrosiHre Mexay Gurypamu.
VYpaBHeHUE TUHUU HA VYpaBHEHHUe TMHUU Ha IUIOCKOCTH. Ypasuenus ¢ueyp 1
IJI0OCKOCTH
YpaBHEHHE OKPYKHOCTU YpaBHEHHE OKPYKHOCTH 1




YpaBHEHUE PSIMOIA. YpaBHeHUE NPSIMO 1
Pewmrenue 3anau. Bzaumuoe Koopaunatsl BEKTOpa, CUCTEMBI YPAaBHEHHUU IBYX
pacroJIoKEeHUE IBYX OKpY>KHOCTEN 1
OKPY>KHOCTEH.
Pemenue 3amay no [IpumeHeHne BEKTOPOB U KOOPAMHAT JJIsl PELLIEHUS
teme:"Bekropsl. Meroa IIPOCTEUIINX T€OMETPUYECKUX 3a7a4 1
KoopauHat"
KonTposabHas padora Ne2 mo |BrinosiHeHne KOHTPOJIbHOM paboThI
Teme « MeToa KOOpaAHMHAT» 1
CooTHOIIEeHUSsI MKy CTOPOHAMH M YIJIaMM TpeyroJbHuka. CkajnsipHoe 11
Npou3Be/ieHHe BEeKTOPOB.
CuHyc, KOCHHYC, TAaHT€HC. Tpuzconomempuueckue ynkyuu mynoco yia.
Omnpenenenre cuHyca, KOCUHYca, TAHI'€HCA YIJI0OB OT 1
0 o 180 rpamgycos
OcHoBHOE OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO.
TPUTOHOMETPHYECKOE DopMyITBI TPUBEICHHS 1
TOXAeCTBO. POPMYIIBI
TIPUBEICHUSI.
@opMyITBI 1UTs1 BEIYUCIICHUS @DopMyITBI TSI BEIYUCIICHUS] KOOPIMHAT TOUKH
KOOPJUHAT TOYKH. 1
Teopema o momaau dopmyia oA TPEYTrOJIbHUKA
TPEYroJIbHUKA. 1
TeopeMa cuHYCOB. Teopema cuHycoB 1
TeopeMa KOCMHYCOB. TeopeMa KOCMHYCOB 1
Pemienue TpeyronbHUKOB. Beruncnenue 371eMEHTOB TPEYroJbHUKOB €
UCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX
COOTHOIIEHUH. TeopeMbl CHHYCOB U KOCUHYCOB IIpU 1
peILIeHUH TPEYTroJIbHUKOB. TpUroHOMeTprUYecKue
(opMyIbl B U3MEPUTENBHBIX Pa00TaX HA MECTHOCTH.
VYromn Mex1y BEKTOpamH. Omnpenenenue yriia Mex1y BEKTOpaMH, CKJIIPHOTO
CkansipHO€ ITpou3BeiCHNE IPOM3BEICHUS BEKTOPOB 1
BEKTOPOB.
CkansipHO€ IPOU3BECHUE B dopmyna CKaJIsipHOTO MPOU3BEIEHHS Yepes
koopauHaTax. CBoicTBa KOOP/IMHAThI BEKTOPOB, CBOICTBA 1
CKaJIIPHOTO IIPOU3BEICHUS CKaJIIPHOTO IPOU3BEACHUS.
BEKTOPOB
Pemienue 3ana4 no teme: CkassipHO€ MTPOU3BECHNE BEKTOPOB IIPU PELICHUH
"CkaJIipHO€ TIPOU3BEICHUE 3a7a4 1
BEKTOPOB"
KonTpouabnas padora Ne2 BrInonHeHne KOHTPOJILHON pabOTHI.
«COOTHOLIEHUS MEKIY
CTOPOHAMH H YIJIAMH 1
Tpeyrojibuuka. CkajasipHoe
NPOU3BEICHHE BEKTOPOB»
JIMHA OKPY/KHOCTH M IVIOIIAAb KpPyra 12
[IpaBunbHBIN MHOTOYTONIBHUK. | OmpeaeneHue NpaBUjIbHOIO MHOTOYTOJIbHUKA.
OKpyXHOCTb, OIMcaHHas 0koJo | Teopema 00 OKPY>KHOCTH, ONTMCAHHOMN OKOJIO 1

IIPpaBHUJIbHOT'O MHOT'OYT'OJILHUKA.

IMPaBUJILHOT'O MHOT'OYI'OJIbHUKA




OKpy»XHOCTb, BIUCAHHAsI B
MPaBUJIbHBI MHOTOYTOJIbHUK

[IpaBunbHBII MHOTOYTOTBHUK. Teopema 06
OKPY>KHOCTH, BIIMICAHHOW B MPaBUJIbHBIN
MHOT'OYTOJIBHUK

@opmyIibl ISl BBIYUCICHUS
IUTON[AX MTPABUIIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI
U pajuyca BIMCAaHHOU
OKPY>KHOCTH

@opMyIIbl Ul BEIYACICHUS IJIOMAU IIPABUIBHOTO
MHOT'OYTOJIbHHKA, €r0 CTOPOHBI U paguyca
BIIMCAHHOW OKPYKHOCTH

DopMmyJIbl ISl BBIYUCICHUS
IUTON[AU MTPABUIIBHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI
U pajuyca BIMCAHHOU

CDOpMy.HI)I JJI BBIYMCIICHUA TIOMIAAU ITPAaBUJIBHOTO
MHOTOYT'OJIbHUKA, €r0 CTOPOHBI U pajuyca
BIIMCAHHOW OKPYKHOCTH. Pemenune 3amay.

OKPYXHOCTH
[TocTpoenue npaBUIIBHBIX [IpaBuibHBINA MHOTOYTOJIBHUK. 3a7auu Ha
MHOT'OYTOJIbHHKOB. IIOCTPOEHUE MTPABUIIbHBIX MHOTOYTOJIbHUKOB.

Ilocmpoenue npagunbHblXx MHO20Y20IbHUKOS.
Tpucexyus yena. Keaopamypa kpyea. Yosoenue

Kyoa.

JInvHa OKpY>KHOCTH.

JliHa OKpYXKHOCTH, GOPMYJIbI IS BHIYUCIECHUS
JUIMHBI OKPY’KHOCTH U JUIMHBI AYTU. Mcmopus uucia
.

Pemrenue 3amayd mo reme
«/lmHa OKPYKHOCTH»

3a11aq1/1 Ha HaAXOXKXACHUEC MJIMHBI OKPYXHOCTH, JJINHBI
nyru

[Inomane kpyra. [1nomans
KPYTOBOTO CEKTODA.

[Inomane kpyra. @opmysibl 1Sl BBIYUCICHUS
IUIONIA/IM Kpyra M IJIOLAAN KPyroBOTO CEKTOpa

Pemrenue 3amay mo reme
«[Inomanp kpyra»

3amaun Ha HAXOXKJCHUE TUIOMIAAN Kpyra U TUIOIIaIn
KpPYroBOTO CEKTOpa

Pemrenue 3amad mo reme
«OKpY>KHOCTb, BIIMCAHHAS B
MIPaBUIIbHBIN MHOTOYTOJIbHUK

3agaun o Teme «OKpYKHOCTb, BIIUCAHHAS B
[PABUJIbHBIN MHOTOYTOJIBHUK

Pemrenue 3amad mo reme
«OKpY>KHOCTb, OTTUCAaHHAS
OKOJIO TIPABUIILHOTO
MHOTOYTOJIbHUKA).

33,[[8‘11/1 I10 TEMEC «OKp}I)KHOCTI), OInnCaHHas OKOJIO
IMPaBUJIbHOI'O MHOT'OYT'OJIbHUKA.

Pemenue 3agau no teme
«q)OpMyJ'IBI JJIA BBIYUCIICHU A
Iiomaaun ImpaBuJIbLHOI'O
MHOT'OYTI'OJIbHHUKA, €0 CTOPOHBI
" paauyca BITMCAHHOM
OKPYKXHOCTW

3az[aq1/1 I10 TEMC «(DOpMy.]'IH JJIA BBIYUCIICHUA
rjiomaay ImpaBUJIbHOI'O MHOI'OYI'OJIbHHUKA, €TI0
CTOPOHBI U paguyca BIIMCAHHOM OKPYKHOCTHU»

KonTpouabHnas padora Ne3
"JIInHA OKPY/KHOCTH H
IJIOIAabL Kpyra'"

BrInonHeHne KOHTPOJIbHON paboThI

JABukenust

OToOpakeHue MIOCKOCTH Ha
ce0s1.

OTO6pa)KeHI/Ie IIJIOCKOCTH Ha CC65I, JABHIKXCHUC
mIockocTH. CBs3b MCKAY ABUXKCHUSAMHA U
HaJIOXKCHHAMMU.

IloHsTHe ABMXKEHUS.

I[BI/I)KGHI/IH IIJIOCKOCTU: OCEBasA CUMMCTpPUSI,
HOCHTpaJIbHAsA CUMMCTPHA




Pemenue 3amau

I[BI/I)KGHI/ISI IIJIOCKOCTH, OCCBAasd CUMMCETpPUA,
LOCHTpaJIbHAasA CUMMCTPHA

[TapautenpHbIN IEPEHOC

[TapaienbHbII IEpEHOC

IToBopoTt

IToBopor, yromn nosopora

Pemenue 3amau

Kombunayus osudicenuti na niockocmu u ux
ceoticmea. [1oBOPOT, yroi moBopoTa,
napajieIbHOTO MEPEHOC

Pemenue 3amau

[ToBopoT, yroJ moBOpoTa, MapalIeIbHOIO MEPEHOC

KonTpoabHnas padora Ned
"JIBuskenus'"

BeolnosiHeHue KOHTPOJILHOM pabOTHI.

HauaabHble cBeeHUA U3 CTEpEOMETPUH

[Ipenmer crepeomeTpun.
MHororpaHHuk

[Ipeamer crepeomerpun. I'eomerpudeckue Tena u
MOBEPXHOCTU. MHOTOIpaHHUK, €r0 3JIeMEHTHI(
rpaHu, péOpa ,BepIINHbI, IUATOHATH.) BeImyKiibiii
MHOTOTpaHHUK. Hazeanus MHO202paHHUKOG C
PA3HBIM NONOHCEHUEM U KOIUHLECTNEOM 2paHel

[Ipusma. ITapannenenumnen.
O6mbeMm Tena. CBoiicTBa
MPSIMOYT OJTBHOTO
napajuiefienunea

N- yrojibHas mpu3Ma, e€ OCHOBaHUs, OOKOBBIC TPaHH,
O0oxoBbIe péOpa. [IpsimMast 1 HaKIOHHAS TPU3Ma.
Bricora npusmel. [lapannenenunen,
MPSAMOYTOJIBHBIN Napasutenenunen. CBoicTBa
aroHanel napajuieNienumnesna 1 KBaapara
JMaroHaJy MpsIMOYroJIbHOTO Mapasieenumnesa.
[IpencraBnenue 06 00bEME U €T0 CBOMCTBAX.
N3mepenue o0wéMa. EquHuiier namepenuss 00bEMOB.
O0bEM MHOTOTpaHHKKA, opMyIia 00bEMa
IPSIMOYTOJIBHOTO Tapajuiesienumnesia

[Tupamuna

[Mupamuga. OcHoBaHKeE, BEpIIMHA, OOKOBBIC IPaHH,
OOKOBBIE pE-

Opa u BbIcOTa upamMubl, [IpaBuinbHas mupaMuia,
anoemMa npaBuiIbHON paMuabl. O0bEM
UPAMUJIBI.

Humuaap. Konyce

Tena 1 MOBEPXHOCTHU BpaIlCHHs LIWINHIIP, KOHYC.
Ocb, BBICOTA, OCHOBaHHMS, PaJAnycC, OOKOBas
HIOBEPXHOCTh, 00pa3yrolue, pa3BépTka OOKOBOIL
HOBEPXHOCTH, 00BEM M IUIOIIAAb OOKOBOIL
noBepxHocTH nmwiuHApa. Ock, BEICOTA, OCHOBaHHE,
OOKOBasi MOBEPXHOCTh, 00pa3yrolue, pa3BEépTka
OOKOBOI MOBEPXHOCTH, 00BEM KOHYCA U IUIONIA/H
OOKOBOI MOBEPXHOCTH.

Coepa u map

Cdepa u map. Paanyc u nuamerp chepsl (1apa),

(bopmyIbl
00BbEMa 11apa U TIOMAAN Cephl.

Pemenue 3amau

MHororpaHHuKkH, Tejaa BpalleHus. Ymo u kax
y3uanu Anaxcazop, Ipamocgen u Apucmapx o
pazmepax Jlynol, 3emnu u Connya. Paccmosinus om
3emnu 0o Jlynwr u Connya. Hzmepenue paccmosnus
om 3emau 0o Mapca.

Hrorosoe nosropenue




[ToBTOpenue u cucremaruzanus |Bekropsl. Meton koopannat. CkansipHoe
y4eOHOro mMarepuaina Kypca IIPOU3BEACHUE BEKTOPOB. Pemenne 3anau. iimna
reoMeTpuu 9 Kiacca OKPYKHOCTH U IUIoaab Kpyra. JIBrKeHus.

Hrorosasn KOHTPOJIbHasA

paGora HroroBas koHTpoJIbHAs paboTa

3amura IpoeKTa 3amuTa nIpoeKTa

Pe3zepn Pemrenue 3annMaTenbHBIX 3a0a4




	6aa140639716a43b93f12708a38d8bd93ee1cf604d9a6b84ede9a8897931feb4.pdf
	0e2d4c0e4835014165c300b44dda0de0430962017ad83fe330237fc41b943f28.pdf
	Геометрические фигуры
	В повседневной жизни и при изучении других предметов:
	Отношения
	В повседневной жизни и при изучении других предметов: (1)
	Измерения и вычисления
	В повседневной жизни и при изучении других предметов: (2)
	Геометрические построения
	 Изображать геометрические фигуры по текстовому и символьному описанию;
	 свободно оперировать чертёжными инструментами в несложных случаях,
	 выполнять построения треугольников, применять отдельные методы построений циркулем и линейкой и проводить простейшие исследования числа решений;
	 изображать типовые плоские фигуры и объемные тела с помощью простейших компьютерных инструментов.
	В повседневной жизни и при изучении других предметов: (3)
	Преобразования
	В повседневной жизни и при изучении других предметов: (4)
	Векторы и координаты на плоскости
	В повседневной жизни и при изучении других предметов: (5)
	История математики
	Методы математики


