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IlosicHuTeEIBLHAS 3aMUCKA

PaGouass mporpamma ocHoBHOro obOmiero oOpaszoBanus 1o reomerpun (YMK
«I'eometpus 7-9»: aBropsl JI. C. AtanacsiH, B. ®@. byry3os, C. b. Kagomies u ap. — M:
«IIpocsemenuner, 2020 r.) cocraBiieHa Ha OCHOBE:

e denepanbHOTO  TOCYJApCTBEHHOTO  CTaHAApTa OCHOBHOro oOmiero  oOpa3oBaHus,
YTBEP)KAEHHOTO MpUKa3oM MuHHcTepcTBa 00pasoBanus u Hayku Poccuiickoit denepanun
ot «17» nexabpst 2010r. Ne1897,

e OOIT OO0 MOY «COII Nel r. Epuiosay,

e yueOHOro mIana ocHoBHOro o6miero oopazoBanust MOY «COIIl Nel r. EpmioBay,

® TMPUMEpPHOW MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS O T'EOMETPUH, ABTOPCKOMH
nporpamMmsbl JI.C.ATaHacsiHa U Ip. IO T€OMETPHUH U1 OCHOBHOM IIKOJIBI.

[Mporpamma obecneuena YMK mis 7-9-ro kmaccoB aBropoB JI. C. AranacsH, B. @.
byry3os, C. b. Kagomiies u ap.

MecTto npeamera B yueOHOM IJIaHe

VY4eOHbIi MIaH Ha U3y4YE€HHUE T€OMETPUH B OCHOBHOM IIIKOJE€ OTBOAMUT 2 y4eOHBIX yaca B
HE/IeNI0 B TEUCHHE KaXJ0ro rojaa ooydeHwus, Bcero 210 ypokoB npu 35 y4eOHBIX HENIEeIsIX B
rony, 204 ypoka nipu 34 yueOHBIX HEJIENSIX B TOLY.

O0mas xapakTepucTuKa Kypca

B kypce yclnoBHO MOXKHO BBIACIUTH CIEAYIOIIUE COJIEpKaTenbHble JuHuM: «Harmsgras
reomerpusi», «l'eomerpuueckue ¢uryps», «l3mepeHne reoMeTpUYECKUX BEIHMYHHY,
«Koopaunate», «BekTopel», «Jloruka m MHOXecTBay, «l'eoMeTpuss B HCTOPUYECKOM pa3-
BUTHI.

Marepuan, oTHocsmmiics K JmHHM «HarmsmHas reoMmerpus» (RJIEMEHTHI HaTJBIIHOW
CTEPEOMETPUH) CITOCOOCTBYET PA3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN YYaIIUXCS B
paMKax W3y4eHUs IIIaHUMETPHH.

Conepxxanne pasznenoB «l'eomerpuueckue ¢Gurypbl» u «M3mepeHue reoMeTpuYecKuxX
BEJIMYMH» HAIEJICHO Ha TOJy4YeHUE KOHKPETHBIX 3HAHHH O TEOMETPHUYECKON (urype Kax
BOKHEHIIIEH MaTeMaTHIECKON MOICIN JIUIsl ONTMCaHUs OKpyKaromiero mupa. CucteMaTudeckoe
M3y4eHUE CBOMCTB T€OMETPHUYECKUX (UTYP IMO3BOJMUT PA3BUTh JIOTHYECKOE MBIIUICHHE M
MOKa3aTh MPUMEHEHHWE JTHUX CBOWCTB TMPH PEIICHWH 3a7a4 BBIYHUCIUTEIBHOTO U
KOHCTPYKTUBHOTO XapaKTepa, a TAK)KE MPAKTHICCKHX.

Marepuan, OTHOCSIIUICS K COJEpKaTelbHbIM JIMHUAM «KoopauHaTel» U «BekTopsl», B

3HAYUTEILHOM CTEleHu HecéT B cede MCXKIIPECAMCTHBIC  3HAHUA, KOTOPBIC HaxogsaT
IIPUMCHCHHUC KaK B PA3JIMYHBIX MATCMAaTHUYCCKUX OHUCHUILIMHAX, TaK W B CMEXHBIX
npeamMceTax.

Oco0eHHOCTRIO THHUN «JIoTHMKa 1 MHOYKECTBA» SIBIIETCS TO, 4YTO Hpe,I[CTaBJ'IeHHHﬁ 31€Ch
Marepual IMPECUMYHICCTBCHHO H3Yy4YaCTCA IIPU PAaCCMOTPCHUHN PA3JIMYHBIX BOIIPOCOB KYypcCa.
COOTBCTCTBYIOIHI/Iﬁ Marepuajl HaAOCJICH Ha MATEMAaTHYCCKOC PpPa3BUTUC  y4alIUXCH,
q)OpMI/IpOBaHI/IC Y HHUX YMCHUA TOYHO, CKATO H SACHO H3JIaraTb MBICIIM B YCTHOﬁ u
MHUCBMEHHOMU peuun.

JInHus «FCOMCTpI/IH B HCTOPUYCCKOM pPA3BUTUN» INPCAHA3HAYCHA JIA (1)0pMI/IpOBaHI/I$I
Hpe,Z[CTaBJICHI/Iﬁ 0 TCOMCTPUU KaAK YaCTU YeJI0BEUYECKOM KYJIBTYpPBI, JIA 061uer0 pa3BUTHUA
IMIKOJIBHUKOB, JJIs1 CO3JJaHUA KyHBTypHO'HCTOqueCKOﬁ CpCabl O6yLIeHI/I$I.

Pasnea |.
IMJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA COAEP KAHUSA KYPCA
[Iporpamma  obOecrieuynBaeT  JOCTIKEHHE  CIEAYIOIIUX  pPE3yNbTaTOB  OCBOCHHUS
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHMs:
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JUYHOCMHbLE:
(opMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH W CIOCOOHOCTH
oOyyJaromuxcs K cCaMOpPa3BUTHIO U CaMOOOPA30BaHUIO0 HA OCHOBE MOTHBAIIMH K 0OYUYECHUIO
U TIO3HaHUIO, BHIOOPY MJanbpHeWmero obOpa3oBaHus Ha 0a3e OpPUEHTHPOBKHM B MHUDE
npodeccuii W TpodEeCCHOHATBHBIX  MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHHIO
UHIUBUAYAJIbHONH 00pa30BaTEIbHOM TPAEGKTOPUU C YUETOM YCTOMYMBBIX MO3HABATEJIBHBIX
HMHTEPECOB;

(bopMupoBaHHE ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPaKTUKU;

(dopmMupoBaHHEe KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHHUH M COTPYJHHYECTBE CO
CBEPCTHHKAMHM, CTApPIIMMH M MIIAJIIMMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIEeI0BATENBCKOM, TBOPYECKON U APYTUX BUAAX ACATEIBHOCTH;

YMEHHUE SICHO, TOYHO, T'PAaMOTHO M3J1ararb CBOM MBICIIM B YCTHOW M IIMCBMEHHOM peuH,
IIOHUMATh CMBICI TIOCTABJICHHOM 3a/Jauyd, BBICTPAMBATh apPryMEHTALMI0, I[PHUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPBI;

KPUTHYHOCTb  MBIIUICHUS, YMEHHE  pACIIO3HABaTh  JIOTUYECKH  HEKOPPEKTHBIE
BBICKa3bIBAHUS, OTIMYATh TUIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBIIJICHHS, WHUIUATUBY, HAaXOJYUBOCTb, AKTHMBHOCTb NPU pPELICHUH
reOMETPUYECKUX 3a/1a4;

yYMEHHE KOHTPOJUPOBATh MPOLECC U Pe3yIbTaT yueOHON MaTeMaTHYecKol JesTeIbHOCTH;
CIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCHPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELIeHUH, PaCCyXICHHUI;

MemanpeomemHuole:

YMEHHUEC CaMOCTOSATCIBHO IINIAHUPOBATHE AJbTCPHATUBHBIC IIYTH OOCTHXCHUIA I.[e.]'[efl,
OCO3HAaHHO BBIOMpaTh Haubosiee IPGEKTHBHBIE CIOCOOBI pEHIEHUS YYEOHBIX W
MO3HABATEIbHBIX 337134,

YMEHHUE OCYHIECTBISTh KOHTPOJIb MO PE3ylbTaTy M 1O CHocoOy ACHCTBUS Ha YpOBHE
MPOU3BOJIEHOTO BHUMAHHS U BHOCUTH HE- 00XOMMBIE KOPPEKTHBBI;

3)yMeHHe aJeKBaTHO OIEHUBATH MPABUIILHOCTh MM OMIMOOYHOCTH BBIMOJHEHUS YUeOHOM

3aauu, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEeIICHUS;

4)0CO3HAHHOE BIIAJICHUC JIOTHYECKUMHU JCHCTBUSMH OMPEACICHUS MOHATHH, 0000IIeHH S,

YCTaHOBJICHHSI aHAJOTUH, Kiaccu(pUKalMd HA OCHOBE CaMOCTOATEIBHOIO BbIOOpa
OCHOBAaHUN U KPUTEPHUEB, YCTAHOBJICHUSI POJIOBUIOBBIX CBS3EH;

5)YM6HI/IG YCTaHAaBJIMUBATDb IMPUYIKNHHO-CJICACTBCHHBIC CBiA3U, CTpOUTH  JIOTHYECKOE

paccyxJeHue, yMO3akitoueHue (MHAYKTUBHOE, NEAYKTUBHOE U 10 aHAJOTHH) H
BBIBOJIbI;

G)YMGHI/IG CO3aaBaTb, IPUMCHATL U HpeO6paSOBBIBaTB 3HAaKOBO-CHUMBOJIMYECKUE CPCACTBA,

MOJECIN U CXEMBI IJIA pEHICHUSA y‘le6HBIX U IIO3HABATCIIbHBIX 3aJa4,

7)YM6HI/IG OpPraHn30BbLIBATH yqe6Hoe COTPYAHUYCCTBO U COBMCCTHYHO MACATCIIBHOCTL C

YYUTEIEM W CBEPCTHHKAMH: ONPEACIATh IIEIH, PaclpelesisaiTh (YHKIUU U POJIU
YYaCTHUKOB, OOIIHME CIOCOObl paboThl; yMEHHE paboTaTh B TpYIIE: HAXOAUTH 0OIee
pelieHre W paspemarh KOH(UIMKTHI HAa OCHOBE COTJIACOBAaHUS TMO3UIMKA W yuéTa
WHTEPECOB; CIIylIaTh NapTHEPa; GOPMYJIMPOBATh, aprYMEHTHUPOBATh U OTCTaWBaTh CBOE
MHEHUE;

8)popmupoBanue u pazBuTHE Y4EOHOW U OOIIETOJIBL30BATEIBCKOM KOMIICTEHTHOCTH B

001acTH MCHOJb30BaHUS HMH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorud (MKT-
KOMITETEHTHOCTH);

9) bopmupoBaHue MepBOHAYATBHBIX MPEJCTABICHHH 00 MAESX M O METOAaX MaTeMaTHKH

Kak 00 YHUBEPCAJIIBHOM A3BIKC HAYKU U TECXHHUKH, O CPEACTBC MOACINPOBAHUSA SIBIICHUH U
IIPOLIECCOB,

10) ymeHue BUAETH MaTEMaTHYECKyIO 3aJady B KOHTEKCTEe NpOOJIEMHON CHTyaluu B

ApYyrux JUCHUIIIINHAX, B Oprmanmeﬁ KHN3HH,

11) yMeHUE HAXOJWTh B Pa3jIMUYHBIX HMCTOYHUKAX HH(OPMAIHIO, HE- OOXOJAUMYIO JUIs



pelieHusl MaTeMaTHYeCKUX MpoOieM, W TMPEACTaBIATh €€ B MOHATHOW (opme;
MPUHUMATh PEIICHUE B YCIOBUSAX HETIOJHOW M M30BITOYHOM, TOUHOU U BEPOSTHOCTHOM
uHpOpMaInH;
12) ymeHHe NOHUMATh U UCIIOIb30BaTh MAaTEMAaTHYECKUE CPEJICTBA HATJISIHOCTH (PUCYHKH,
YepTEeXkH, CXEMBI U JIp.) Ul WIUTFOCTPALIUM, HHTEPIIPETALIUH, apTyMEHTaLlUN;
13) yMeHHe BBIIBUTATh TUIOTE3bl IPH  pEHICHHWH y4eOHBIX 3a7a4y M IOHUMATh
HE00X0AMMOCTb UX TPOBEPKU;
14) ymeHHe NPUMEHSITh WHAYKTUBHBIC M JICAYKTUBHBIC CIOCOOBI PACCYXKICHUH, BUICTDH
pa3JInYHbIE CTPATETUH pELICHUs 3a4ad;
15) noHuMaHHe CYIIHOCTH aJrOPUTMUYCCKUX TMPEIANUCAHUA W yMEHHE JICHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;
16) ymeHHe caMOCTOSATENILHO CTaBUTh LICJIU, BEIOUPATh U CO3/IaBaTh AJITOPUTMBI [Tl PEIICHHSI
y4eOHBIX MaTeMaTHYECKHX MPOOIeM;
17) yMeHHe TIJIaHUPOBATh M OCYIICCTBIISATH [CSITEIBHOCTh, HAIMPABJICHHYI0 Ha pEIICHHE
3a/1a4 MCCIIEA0BATEIbCKOTO XapaKTepa,

npeomemmole:

1) oBnaneHue 06a30BBIM MOHSATHWHBIM aIlMapaToM MO OCHOBHBIM pa3feiiaM COJCpIKaHHS;
MIpe/ICTaBlIeHHEe 00 OCHOBHBIX M3Yy4aeMbIX MOHATHAX (UHMCIIO0, F€OMETpHYecKas (Qurypa,
BEKTOp, KOOPJIMHATH) KaK BaXHEMIIMX MaTEMaTHYECKUX MOJEINAX, IO3BOJISIOUINX
OTHCHIBATh M U3y4aTh peasibHbIE MPOLIECCHI U SBIICHUS;

2) ymeHue paboTaTh ¢ TEOMETPUUECKHM TEKCTOM (aHATM3UPOBATh, U3BJICKATh HEOOXOMMYIO
nH(}OpPMaIIHIO), TOYHO ¥ TPAMOTHO BbIpaXaTh CBOM MBICJIM B YCTHOM M MHUCbMEHHOMN peun
C TpPUMEHEHHEM MaTeMaTHYeCKON TEPMUHOJIOTUH U CHUMBOJMKH, HCIOJB30BaTh
pa3IuyYHbIE S3bIKM MaTeMAaTHUKH, IPOBOIUTH KiIacCU(UKALNU, JOTHYecKhe 000CHOBaHMS,
JI0Ka3aTeNIbCTBA MATEMATHUECKUX YTBEPKICHUIH;

3) oBiajeHNe HABBIKAMH YCTHBIX, THCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYMCIICHUIA;

4) oBNIaJCHUE TEOMETPHYCCKHM SI3BIKOM, YMEHHE WCIOJIb30BaTh €ro JUIS OIUCAHHS
IIPEIMETOB OKPY)KAIOLIEr0 MHUpPA,  Pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUH MU
1300pa3UTEIbHBIX YMEHUH, IPHOOPETEHNE HABBIKOB FEOMETPUUECKUX MO~ CTPOCHUI;

5) ycBOeHHE CHCTEMAaTHYECKHX 3HAHHH O IUIOCKMX (HUIypax M MX CBOWCTBaX, a TaKKe Ha
HarjsiIHOM YpOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TelaX, YMEHUE IPUMEHSTbH
CHCTEMaTHUYECKHE 3HaHUS O HUX /ISl pEIIEHHs FTEOMETPUUECKUX U MPAKTUUECKUX 3a7ad;

6) ymeHHe W3MepsTh JJIMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, HCIOJIB30BAaTh (GOPMYJIBI IS
HaXOXKJEHHUs IEpUMETPOB, IUIOUIaJ el U 00bEMOB reOMETpUUECKUX (QUryp;

7) yMeHHE NpPUMEHSTh W3yYCHHBIC MHOHSTHUS, PE3yJbTaTbl, METOIBI JUIS PEUICHHS 3aj1ad
IIPAKTUYECKOIO XapakTepa M 3aJay U3 CMEKHBIX AUCLHUIUIMH C MCIOJIb30BaHUEM IpU
HE00X0AMMOCTH CIIPAaBOYHBIX MaTEPHAIIOB, KaJIbKYJISITOPa, KOMIIBIOTEPA.

IInanupyemMblie BUbI y4eOHOI /1eSITeIbHOCTH YUAIIUXCS /15l JOCTHKEHUS] TUYHOCTHBIX,
MeTanpeMeTHbIX pe3yJbTaTOB 00y4eHHUs

VYHuBepcallbHble Y4eOHbIC NEeHCTBUSA Yy OOYydaroLIUMXCs Ha YypoKax IeoMeTpuu (opMupyrorcs
IIyTeM BOBJICYEHMs] JI€TEM B aKTUBHBIM IIpolecc u3ydeHuss MaremMatukd. IIpu stom
IIPEII0JIAraeMoe JBM)KEHHUE JOJDKHO IIPOUMCXOANUTD B YETHIPEX HAMPABICHUAX, I101Pa3yMEBAIOIINAX
pa3BuTHE MO3HABaTEIbHBIX Y Y/, peryaaruBHbeiXx Y Y/l, KOMMYHUKATUBHBIX Y Y]l U moiryueHue
JIMYHOCTHBIX PE3Yy/IbTATOB.

1. ®opmMupoBaHue NMO3HABATEJNBHBIX JCHCTBUM, ONPECIAIONINX YMEHUE YYEHUKA BBIACIATH
THUI 3a]1a4 ¥ CHOCOOBI MX pelleHHs: yIeHUKaM Mpeaaraercs paj 3aj1ad, B KOTOPOM He00X0AUMO
HallTu cxeMy, OTOOpaKalollyl JIOTMYECKHE OTHOILICHHMS MEXJy H3BECTHBIMU JaHHBIMU H
HUCKOMBIMHU. IIpeaMeToM OpUEHTUPOBKU U LENbI0 PELICHU MAaTEMaTUYECKON 3aa4d CTaHOBUTCS
HE KOHKDETHBIH pe3ylbTaT, a YCTAHOBJICHUE JIOTUYECKUX OTHOLICHUH MEXKIYy IJaHHBIMU U
HCKOMBIMH, 4YTO OOecrHeyMBaeT YCHEIIHOe YyCBOeHHe oOIiero crnocoba pemieHus 3angad. B
mporecce BBIYMCICHUN, M3MEpPEHMH, MOMCKAa PpEIIeHUs 33/Ja4 y YYEHHUKOB (OpPMUPYIOTCSA: —



OCHOBHBIE MBICIUTENbHBIC ONIEPAIH: aHAIN3, CHHTE3, KIacCH(HUKALNs, CPAaBHECHHUE, aHAJIOTHHU; —
yMEHHUE pa3nu4aTh OOOCHOBaHHbIE M HEOOOCHOBAHHBIC CYKICHHUS; — OOOCHOBBIBATH ATaIlbI
pemeHust yaeOHOH 3a7a4yn; — MPOU3BOUTH aHAIM3 U MpeoOpa3zoBaHre MHPOPMALIUH, UCTIONb3Ys
NpOCTEHINe MpeaIMEeTHbIe, 3HAKOBBIE, rpaduyeckue MojeNH, TaONUIBL, AUATPAMMBI, CTPOS H
peoOpa3oBHIBas MX B COOTBETCTBUHU C COJCPKAaHUEM 3aJJaHUS.

2. KoMMyHUKATHBHbIE [eHCTBHA, KOTOpbIe O0ECIEYMBAIOT BO3MOXKHOCTH COTPYAHHYECTBA
YUEHUKOB: YMEHHE CIIyIIaTh U IOHUMAaTh MapTHEpA, IJIAHUPOBATH U COIVIACOBAHHO BBIIOJHATH
COBMECTHYIO J€SITEIbHOCTD, PACIPEEIIATh POJIM, B3aUMHO KOHTPOJIMPOBAThH JEMCTBUS APYr Apyra
U yMeThb JoroBapuBarbcs (paboTa B mapax, rpymmax). B mpouecce u3ydeHus MareMaTUKU
OCYILIECTBIISIETCS] 3HAKOMCTBO C MAaTEMAaTUYECKUM SI3bIKOM, (POPMUPYIOTCS peUeBblE YMEHUS: AETU
ydaTcsi BBICKA3bIBaTh CYXACHUS C HCIIOJIb30BAHMEM MAaTEMATUYECKUX TEPMUHOB U IOHSATHUH,
(bopMynHpOBaTh BOIPOCH! M OTBETHI B XOJ€ BBHITIOJIHEHUS 3aJJaHUs, JJOKA3aTEIbCTBA BEPHOCTH WIIH
HEBEPHOCTH BBITIOJIHEHHOTO JIEHCTBHS, 0OOCHOBBIBAIOT ATAIlbl PEICHUs yueOHOM 3anaun. PaboTas
B COOTBETCTBUU C HHCTPYKUUSMU K 3aJaHUsIM YydeOHHMKa, JeTH yyaTcs paboTaTh B mapax,
BBITIOJIHSAS 3aJaHHbIE B y4E€OHUKE MTPOEKTHI B MAJIbIX IPYyIIaXx.

3. ®opMupoBaHHe PeryJsiTUBHBIX JeHCTBUI — JAEWCTBUI KOHTPOJIS: IPUEMbI CAMOIIPOBEPKHU U
B3aUMOIIPOBEPKU 3aJaHMil. YdaluMmcs Tpeanaralorcs TEKCThl I IPOBEPKH, COJAEpKallue
pa3iauyHbIe BUABI OLINO0K (rpaduyeckue, BBIYUCIUTENbHbIE U T. 1.). B mpornecce paboTel pebeHok
YUHUTCS  CaMOCTOSITENIbHO  OMNpEAesATh Leldb CBOEM  JAEATEeNbHOCTH, IUJIaHUpPOBAaTh €€,
CaMOCTOSITEJIBHO JIBUTaThCSl O 33JJaHHOMY IUJIaHY, OLIEHUBATh U KOPPEKTUPOBATH MOJYyYEHHBIN
pe3ynbTar.

4. JInyHOCTHBIE AeficTBHSA: CAMOCTOSATEIHHO OMNPEIENATh M BBICKA3bIBATH CaMble IPOCTHIE
oOmrue 171 BCexX JIro/iel MpaBuiia MOBEACHUS NP OOIIEHUU U COTPYIHUYECTBE (3THUYECKUE HOPMBbI
oOumieHus W coTpynHudecTBa). Pemienue m1000# reoMerpuueckod 3agaun TpeOyeT 4YETKOU
CaMOOPraHU3alINu:

— TOYHOT'O OCO3HAHUS LENH;

— paboTHI 10 TOTOBOMY aITOPUTMY (TIJIAHY) UITK TI0 CAMOCTOSITEIHHO CO3/TAHHOMY,

— TIPOBEPKU pe3yJbTaTa ACHCTBUS (PEIICHHS 3aa9H );

— KOPPEKILIMHU pe3ybTaTa B Cllydyae HeOOXOAUMOCTH.

Bunpl 3ananuii, popmupyromue perynstuBasie Y'Y /1:
— «TIpeIHaMEPEHHbIE OLTUOKNY;

— MOUCK UH(OPMALIUU B TPEIOKEHHBIX HCTOUHUKAX;
— CaMOKOHTPOJIb U B3aMOKOHTPOJIb;

— B3aMMHBIN IUKTaHT.

Bunbl 3ananuii, hopmupyromue nmo3HaBatenbabie YY1
— «HAWAU OTIIUYUSY;

— (TIOUCK JIUITHETOY;

— «J1aOUPHUHTBIY;

— XUTPOYMHBIE PEUICHUS;

— COCTaBJICHHE CXEM-OTIOp;

— paboTa ¢ pa3HOro BUJa TaOIUllaMU, YePTEIKAMU;

— paboTa co CcIOBapsMHU.

Buner 3apanuit, popmupyronime koMmMyHuKaTuBHble YY1

— COCTaBUTh 3aJlaHUE NTAPTHEPY;

— OLIeHKa paboThl TOBAPUIIIA,

— rpynmnoBasi paboTa MO BBIOJHEHHUIO 33JaHUN: «OJTOTOBb PACCKa3...», OIMHIIU YCTHO...»,
«OOBSCHHU. ..»;

— IapHBIN OIIPOC.

Harnsignass reomerpus
BbIyCKHUK HAYYHUTCH:



1) pacmo3HaBaTh Ha 4YEpTEXkKaX, PUCYHKaX, MOJCISIX M B OKPYKAIOIIEM MHpPE IUIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (DUTYPHI;

2) pacno3HaBaTh pa3BEPTKM Ky0a, MPSIMOYrOJIFHOTO MapauUleNieNuIea, IPaBUIbHOM
MIAPAaMU/IbI, IWJIMHIPA U KOHYCA;

3) ompenensaTh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpbI JMHEHHBIC pa3Mepbl CaMOi
¢burypsl 1 Ha060POT;

4) BBIUUCIATH 00BEM MPSMOYTOJILHOTO Mapaljieenure/a.

Boinycknuk nonyuum 603moxucHoCmb:
5) sviuucisams 00vEMbL NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX (PUEYp, COCMABIEHHbIX U3
NPAMOY20/IbHbIX NAPAJLIENeNnUNneoos,
6) yenybums u pazeume npedcmasienus 0 NPOCMPAHCMEEHHBIX 2EOMEMPUUECKUX Dueypax;
7) npumensmv noHsmue pazeeépmku 0Jis GbINOIHEHUS NPAKMUYECKUX PACHEMOS.

I'eomeTrpuueckue purypsi
BoinyckHUK HayunTCs:

1) monB30BaTHCS S3BIKOM TEOMETPHH JIJIsl OTIMCAHHUS TIPEIMETOB OKPYXKAIOLIETO0 MHpa M HX
B3aMHOI'0 PACIIOJIOKEHHUS;

2) pacro3HaBaTh M M300paXkaTh HA YEPTEkKAX U PUCYHKAX FEOMETPHUUECKHE (PUTYPhI U UX
KOH(uUrypauuu;

3) HaXxOUTh 3HAYCHHUS JUTUH JIMHEHHBIX JIEMEHTOB (DUTYp U UX OTHOIICHUS, TPATYCHYIO MEPY
yraoB ot 0 7o 180°, mpuMeHsist onpeeneH s, CBOWCTBA U MPU3HAKU (PUTYP U UX IJIEMEHTOB,
oTHomeHus Guryp (paBeHCTBO, OI00ME, CHMMETPUH, TTOBOPOT, NMApALICTBHBIN TIEPEHOC);

4) onepupoBaTh C HAYAIbHBIMH TMOHSTHUSMH TPUTOHOMETPUU M BBIMOJHSITH 3JIEMEHTApHBIC
omnepanu Haja QyHKIUSMU YIJIOB;

5) pemath 3a7a4u Ha JOKA3aTEIbCTBO, ONMUPASACh HA M3YUCHHBIC CBOWCTBA (DUTYP U OTHOIICHUI
MEX]ly HUIMH U IPUMEHSISI U3y4EHHbIE METO/IbI JI0KA3aTEeNNbCTB;

6) pemaTh HECIOXKHBIC 3a/Ia4K Ha TOCTPOCHUE, IPHMEHSISI OCHOBHBIEC aJITOPHTMBI IIOCTPOCHHUS C
MIOMOIIBIO IUPKYJIS U IMHEUKH;

7) pemaTh NpoCTEHIINe IITAHUMETPUICCKHE 3a/Ia4H B IIPOCTPAHCTBE.

BoinyckHuk nosiyuum 603M0MCHOCHb:

8) osnademv memodamu pewenus 3a0a4 HA BLIYUCIEHUS U OOKAZAMETLCMEA. MEMOOOM OMm
NPOMUBHO20, MEMOOOM NOo00- 0Ous, Memooom nepebopa BapuUAHMoOs U MemoooMm
2e0MempuUYeCcKux Mecm mouex,

9) npuobpecmu onvim npumenenus ane6PAUYECKO20 U MPULOHOMEMPULECKO20 annapama u
uoetl 0BUNCEHUSL NPU PeUleHUU 2eOMEeMPULeCKUX 3a0au,

10) osrademv mpaouyuonnol cxemoll peutenus 3a0a4 Ha NOCMPOeHUe ¢ NOMOUBIO YUPKVIS U
JIUHENIKU: AHAIU3, NOCMpoeHUue, O0KA3amelbCmeo U UCCied08anue;

11) nayyumocs pewiams 3a0auu Ha nOCMpoeHUe MemoOOM 2eOMEMPULECKO20 MeCma MmoyeK u
MemooomM noooous;

12) npuobpecmu onvim ucciedo8anusi C0OUCME NIAHUMEMPUYECKUX Queyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM;

13) npuobpecmu  onvim  @vinoanenusi  npoekmos no  memam:  «l eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompeskos no gopmyney.

N3mepenne reoMeTpH4eCKUX BeJIHYHH
BbInycKHUK HayuMTCs:

1) ucrionp30BaTh CBOWCTBA M3MEpPEHHS [UTMH, IUIOMIAJCH M YIJIOB NpPU pPEHICHUH 3a1ad Ha
HaXOXXJEHHE JJIMHBI OTpe3Ka, JJIUHBI OKPYXHOCTH, JUIMHBI AYTH OKPYKHOCTH, IpayCHON
MEpHI yria;

2) BBIYUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (QUIYp W WX YIJIbl, MCIOJB3YsS (OPMYIBI UTHHBI
OKPYXHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMyIbl ruomaaeit Gpuryp;

3) BBIUMCIATH IUIONMIANU TPEYrOJbHHKOB, NMPSIMOYTOJILHHKOB, MapajlieslorpaMMOB, Tpalenui,



KpPYroB U CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPY)KHOCTH, JUIMHY AYTH OKPYXHOCTH;

5) pemrarth 3a/1a4u Ha JIOKA3aTEIbCTBO C HCHOJIb30BAaHUEM (OPMYIT JUTHHBI OKPY)KHOCTH U JITTHHBI
IYTU OKPY>KHOCTH, GOpPMYI TuIoImaaen Guryp;

6) pemaTh NpPaKTUYECKHE 3allaud, CBS3aHHBICE C HAXOXXJICHUEM TI'€OMETPUYCCKHX BEIUYMH
(Mcnonb3ys NpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUECKHUE CPEJICTBA).

Buinycknux nonyuum 6osmodrcnocms.

7) evluucisims  naowaou @ueyp, COCMAGIEHHbIX U3 08YX Uiu 0Oonee NPIMOY2ONbHUKOS,
napannenrocpammos, mpey2oibHUKos, Kpyed u cekmopa,

8) sviuuciams naowaAOU MHO20Y2ONLHUKOS, UCHOAb3YSI OMHOWEHUS. PAGHOBEIUKOCU U
PABHOCOCMABNIEHHOCU

9) npuobpecmu onvim npumenenus aneedPAUYECKO20 U MPUSOHOMEMPUYECKO20 annapama u
uoet 08UNCEHUSI NPU PelleHUY 3a0ay Ha 8bIYUCTIeHUe NI0WAOelti MHO20Y20lbHUKOB.

Koopaunartsi
BbInycKHUK HAYYHTCSH:
1) BBIUMCIIATH JUIMHY OTpE3Ka MO KOOpAWHATAM €ro KOHIIOB; BBIYHCIIATH KOOPIHHATHI
CepeIMHBI OTPE3Ka;
2) WCIOJBb30BaTh KOOPIUHATHBIA METO/I TSI H3YYCHUSI CBOMCTB MPSIMBIX M OKPYKHOCTEH.

Buinycknuk nonyuum eozmodrcnocme:

3) osnademv KOOPOUHAMHBIM MEMOOOM PEULEHUS. 30y HA BbIMUCLEHUE U OOKA3AMENbCIEO,

4) npuobpecmu onvlm UCNOIb308AHUSL KOMALIOMEPHBIX NPOPAMM OJisl AHANU3A YACHHBIX
CIYYaes 83aUMHO20 PACNONONCEHUSL OKPYIHCHOCIEN U NPAMBIX,

5) npuobpecmu onvim @vinonHenusi npoekmoe na memy «llpumenenue KOOpOUHAMHO20
Memooa npu peuteHul 3a0a4 Ha 8bIYUCTEHUE U OOKA3ZAMETbCIIBOY.

BexTopsbl

BbINMyCKHUK HAYYHUTCS:

1) omepupoBaTh C BEKTOpPaMHU: HAXOIUTh CYMMY H pa3sHOCTh JBYX BEKTOPOB, 3aJaHHbBIX
Te€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBII MPOU3BEACHHUIO 33JaHHOTO BEKTOpa Ha YUCIIO;

2) HaXOJUTh JUIi BEKTOPOB, 3aJIaHHBIX KOOPJMHATAMU: JUIMHY BEKTOPA, KOOPIMHATHI CYMMBbI H
pasHOCTH ABYX M 00Jiee BEKTOPOB, KOOPIUHATHI TIPOM3BEICHHUS BEKTOpA HA YHCIIO, TPUMEHSIS
MIPHU HEOOXOIMMOCTH COYETATEIIbHBIN, IEPEMECTHTEILHBINA U paclpe- NEIUTEbHBIA 3aKOHBI,

3) BBIYUCIIATh CKAISIPHOE MPOU3BEJICHUEC BEKTOPOB, HAXOAUTh YroJl MEKIY BEKTOpaMH,
YCTaHABJIMBAThH TIEPIICHIUKYISIPHOCTD IPSIMBIX.

BoinyckHuk nosiyuum 603M0MCHOCHIb:

4) osrademv 6eKmMOPHLIM MeMoOOM OJisk PEULCHUSL 3A0aY HA BbIYUCLCHUE U OOKA3AMENbCME0,

5) npuobpecmu onvim 8vinOIHEeHUs NPOEKMO8 Ha memy «lIpumenenue 6eKMOPHO2O MemMooa npu
peutenuy 3a0a4 Ha 8blYUCIeHUe U OOKA3AMeNbCME0).

Pazgea I1.
COJEPKAHHUE KYPCA
Harasianas reomerpusi. Harnsinsle npecraBieHus o IPOCTPaHCTBEHHBIX (pUrypax: kyo,
napajjiesienunesl, Npu3Ma, NUpaMuaa, Imap, cdepa, KoHyc, IuauHAp. HW3o0pakeHue
NPOCTPAaHCTBEHHBIX  ¢uryp. Ilpumepsl  ceuenuil. = Muororpanauku.  IIpaBunbHbIe
MHOrorpaHHuky. IIpumeps! pa3BEPTOK MHOIOIPaHHUKOB, IUIUHAPA U KOHYCA.
[TonsiTue 06b&Ma; equHULBEI 00bEMa. OOBEM NMPSIMOYTOJILHOTO NapajljieNenunesa, Kyoa.
I'eomerpnueckune purypsl. [Ipsaveie u yrisl. Touka, npsaMas, mIockocTb. OTpe3oK, JIyd.
Yron. Bunel yrios. BeprukanbHble U CMEXHBIE YIUIBL. buccekrpuca yria.
[TapamiensHble U nepecekaromuecs npsMele. [lepnenaukyisapHbele mpsMble. TeopeMsl O
[apaJUIEIbHOCTH U MEPIEHAUKYISAPHOCTU NPpAMBIX. [IepreHIuKysap U HaKIOHHAs K MPSMOM.



CepeMHHBIN EPIEHAUKYIIAP K OTPE3KY.

I'eomerpuueckoe wMecto Touek. CBoiicTBa OMCCEKTPUCHI yria U CEPeAMHHOTO
NIEPIEHIUKYIIApA K OTPE3KY.

Tpeyronsauk. BeicoTa, Menmana, OWCCEKTpUCa, CpenHss JIMHUS TPEYroJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA U MPU3HAKH PaBHOOEAPEHHOTO
TpeyrojabHuka. Ilpu3Haku paBeHCTBa TpeyrojabHUKOB. HepaBEeHCTBO  TpeyroJjpHUKA.
CooTHOIIEHNS MEX Ay CTOPOHAMU U YTJIaMH TPEyroJIbHUKA.

Cymma yrioB TpeyrojibHuka. BHemnue yribsl TpeyroiabHuka. Teopema @aneca. [lonodue
TpeyrosbHUKOB. [lpu3zHaku momodust TpeyronsHukoB. Teopema Iludaropa. Cunyc, KocuHyc,
TAHI'€HC, KOTAHIE€HC OCTPOrO yriia MpsMOYIrOJBHOTO TpeyroibHuka u yrioB oT 0 go 180°;
IpUBEACHUE K OCTpoMy yriy. PemeHue mnpsMOYrojabHBIX TpEeYrojabHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXJeCTBO. MDOpMyinbl, CBS3bIBAIOLINE CHUHYC, KOCHUHYC, TaHIE€HC,
KOTaHI'€HC OJTHOT'O M TOTO K€ yria. Perienue TpeyrojbHUKOB: TEOPEMa KOCUHYCOB M Teopema
CHUHYCOB. 3aMevaTeIbHble TOUKH TPEYTrOJIbHHUKA.

YereipéxyronbHuk. [lapamiesorpamMm, €ro cBOWCTBA M MNpU3HAKU. [IpSAMOYrOJIbHUK,
KBajpart, poMO, UX CBOICTBa U NMpu3HaKu. Tpanenus, cpeaHsist JUHUS TpaneIuu.

MHuoroyronepHuk.  Beimyknele  MHoOroyrosbHukd.  CymMmMa  yIJIOB  BBIIYKJIOTO
MHOTOYToJiIbHUKA. [IpaBuIbHbIE MHOTOYT OJIbHUKH.

OxpyxHocth U Kpyr. Jyra, xopaa. Cektop, cermeHT. LleHTpanbHBI yroy, BIUCAHHBIN
yroJj, BeJIMYKMHA BIMCAHHOTO yria. BzaumHoe pacnosoxeHue mpsiMOd M OKPYKHOCTH, BYX
okpykHocTel. KacarenbHags W cekymas K OKPYXHOCTH, WX CBOMCTBa. BrimcaHHble U
ONMCAHHbIE MHOTOYroJIbHUKH. OKpY>KHOCTb, BIHMCAHHas B TPEYrOJbHUK, U OKPYKHOCTH,
ONMCAaHHAs OKOJIO TpEyroJibHUKa. BrnucaHHble U ONUCaHHBIE OKPY)KHOCTU IPaBUIBHOIO
MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lonstue o paBeHctse ¢uryp. IloHsaTue o ABMKEHUU:
oceBasi M IEHTpPaJbHAs CUMMETpPUH, NapajuleNbHBIM mepeHoc, mnoBopoT. Ilonstue o
nonoOuu (Uryp M roMOTETHH.

[ToctpoeHnss ¢ MOMONIBIO LMPKYJISE U JUHEWKUA. OCHOBHBIE 3aJaud Ha MOCTPOECHUE:
JiefieHue OTpe3Ka MOMoJaM; IOCTPOEHHUE YIila, PAaBHOTO ITaHHOMY; IIOCTPOCHHE TPEYrOJIbHUKA
o TpEM CTOpOHAM; MMOCTPOEHUE MEPIIEHANKYISIPa K IPSIMON; MOCTPOCHHE OMCCEKTPUCHI YIIIa;
JiefieHue OTpe3ka Ha N paBHBIX YacTe.

Pemenune 3amau Ha BBIYHMCIEHHUE, JI0KA3aTENbCTBO U IOCTPOCHHE C HCIOJIb30BAHHEM
CBOWCTB M3Y4YEHHBIX (DUTYP.

N3mepenne reomeTpuveckux BeJduuMH. J[rHa orpe3ka. PacctosiHue oT TOUKM 10 MIPSMOM.
PaccrosiHie Mexay nmapaienbHbIMU TPSIMBIMHU.

[lepumeTp MHOTOYTOJIbHHKA.

JllnHa OKpYXXHOCTH, YHWCJIO T; JUIMHA JYyTd OKpPYXKHOCTH. ['paxycHas wepa yria,

COOTBETCTBUE MEXKy BETUYMHOMN IIEHTPAIIBHOTO YIJIa U JIUHOU TYyry OKPY>KHOCTH.

[Tonste mmomanu miuockux ¢uryp. PaBHOcocTaBieHHbIE W PAaBHOBEIUKUE (DUTYPBHI.
[Tnomans npsmoyronpHuka. lIlmomanu mnapamienorpaMma, TPEYrojJbHUKAa W Tpareluu.
[Tnomans mHOroyrosnbHuka. [lmomans kpyra u muomans cexktopa. COOTHOIIEHHE MEXAY
TUIOUIAASIMH MTOA00HBIX UTyp.

Pemenne 3amay Ha BBIYHMCIEHUE M JOKAa3aTENbCTBO C HCIOJB30BAHMEM H3YYE€HHBIX
dbopmyi.

Koopaunarbl. VYpaBuenue mnpsmoi. Koopaunatel cepeaunsl oTpeska. Dopmyna
PacCTOSHUSA MEXAY IBYMS TOUYKaMU MJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bexropsbl. [nuHa (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosuiMHeapHbIe BEKTOPBI.
KoopaunaTsl BekTopa. YMHOXKEHUE BEKTOpA HAa YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA
10 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJlIpHOE IPOU3BECHUE BEKTOPOB.

TeopeTnko-MHOKeCTBeHHbIE TOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHHe
MHOKECTB IIEPEUYHUCICHUEM 3JIEMEHTOB, XapaKTEPUCTHUECKUM CBOWCTBOM. IloamHOMXkecTBoO.
OObenuHeHue u
[IEPECEUEHNE MHOXKECTB.

JiieMeHTBl Joruku. Ompenenenue. AKCHOMBI U TeopeMbl. J0Ka3aTenbCTBO.



JlokazarenbcTBO OT MPOTHUBHOTO. Teopema, oOpatHas nanHoil. [Ipumep u KoHTprpHMep.
[lonsiTMe 0 PaBHOCHIBHOCTH, CIECIOBAHUHU, YIOTPEOICHNE JOTHUYECKUX CBS30K eCcil ..., Mo
.y 8 MOM U MOJIKO 8 MOM ClIyyae, TOTUUECKUE CBA3KH U, UTU.

I'eomerpus B ucropuyeckoM pa3Butuu. Ot 3emiemepus k reomerpuu. [Iudarop u ero
mkona. Panec. Apxumen. IlocTpoeHue npaBUIIBHBIX MHOIOYIOJIBHUKOB. TpuceKuus yria.
Ksagparypa kpyra. Yaoenume kyb6a. Hcropuss umcna m. 3omotoe ceuyeHue. «Hauamay
EBximpna. JI. Ditnep. H. W. JlobayeBckuii. Micropust maToro mocrynara.

N300peTenne MeTona KOOpAWHAT, MO3BOJISIONIETO EPEBOIUTh T€OMETPUYECKHE OOBEKTHI
Ha s3bIKk anreOpsl. P. Jlexapt u II. ®epma. Ilpumepbl pa3auyHbIX CHUCTEM KOOpJAMHAT Ha
IIJIOCKOCTH.

Paznea I11.
TEMATHUYECKOE IINTAHUPOBAHUE

B TemarnueckoM IUTaHUPOBAHHUU Pa3/Iebl OCHOBHOTO COJEP)KAHHS 10 TEOMETPUU pa3OUTHI
Ha TeMbl B XpoHosoruu ux uzydenus no YMK «I'eomerpus 7-9»: aBtopsl JI. C. ATtanacsH, B.
®. byry3os, C. b. Kanomues u np. — M: «IIpocsemienuey, 2020 r.

B TemaTHuecKOM IIIAHUPOBAHUM COJIEPIKHUTCS ONMHCAHNE BO3MOXHBIX BHJOB JIESATEIHHOCTH
yUaluXcsi B TPOIECCE YCBOSHHS COOTBETCTBYIOUIETO COJEPYKAHWs, HAIlpaBICHHBIX Ha
JOCTI)KEHHE IIOCTABJICHHBIX IIeJied 0OydeHHs. DTO OPHEHTHPYET YYHTEeNs Ha YCUIICHHE
NESTETPHOCTHOTO TOJAX0Ja B OOyYeHHWH, Ha OpPraHM3aIMio pa3HOOOpa3HOW  y4eOHOM
JEATENbHOCTH, OTBEYAIOMIEH COBPEMEHHBIM IICHXOJIOTO-TIEAarOTUIECKAM BO33PCHUSM, Ha
WCTIOJIb30BAHNE COBPEMEHHBIX TEXHOJIOTHIA.

B ocHOBHOe mTporpaMMHOE COJEp)KaHWE BKIIOYAIOTCS JOTMOJIHUTEIBHBIE BOIPOCHI,
CIOCOOCTBYIOIIME PAa3BUTHIO MaTEMaTHYECKOTO KpPYyro3opa, OCBOCHMIO 0ojee MpOJBUHYTOI'O
MaTeMaTU4eCKOro ammapara, MaTeMaTHYeCKuX CcrocoOHocTed. Pacmmpenue conep:kaHus
reOMEeTPUYECKOro o0pa3oBaHMsl B 9TOM Cilydae AT BO3MOXKHOCTb CYLIECTBEHHO OOOTraTHUTh

Kpyr pemaeMbIx 3afad. JlomoJHUTeNbHbIE BOMPOCHI B MPUMEPHOM TEMaTHYECKOM
IUIAHUPOBAaHUM  JaHbl B  KBaJpaTHbIX CKoOkax. IlepeyeHb OSTUX BOMPOCOB  HOCHUT
peKOMeHAaTeNbHBINA XapaKTep.

7 KJjacc
Howmep| HaumenoBanwue paszena, Kosm- XapakTepucTHKa OCHOBHBIX BUJIOB
napa- | TeMbl YEeCTBO| JESATEIbHOCTH yYCHHKA (Ha YPOBHE yUEOHBIX
rpada 4acoB JIEHCTBHIA )
I'nasa 1. HauaabHble 13 | OObsiCHATH, 4YTO TakKoe OTPE30K, Iy4, Yrod,
reoMeTpuyecKmne cBeeHus Kakue (Urypbl Ha3bIBAIOTCS pPaBHBIMH, Kak
CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KU U YIJIBI,
1 | [Ipsimast 1 OTpE3OK. 2 | 4ro Takoe Tpaayc U rpaaycHas Mepa yria, Kakoi
2 | JIy4au yron 1 | yronm Ha3bpIBaeTCs MNPSAMBIM, TYIBIM, OCTPBIM,
3 | CpaBHEHHE OTPE3KOB U 1 | pa3BépHyThIM, YTO TaKoe cepeluHa OTpe3Ka U
yTJIOB OuccekTpuca yriia, Kakue YIIbl Ha3bIBAOTCS
4 | U3mepeHue oTpe3KOB. 2 | CMeXHBIMH W KaKMe  BEPTHKAJIbHBIMH;
5 | M3mepenue yrios 2 dbopMynupoBaTh U 0O0CHOBBIBATH YTBEPKIACHHUS
6 | [lepnenaukynspHbie 3 | 0 cBO¥CTBAaX CMEXHBIX U BEPTHKAIBHBIX YIJIOB;
MpsIMbIE OOBSACHATh, KaKue  TMpsIMbIE  HA3bIBAIOTCS
Pemenue 3amau 1 | nepnenaukyasipHbIMH;  QOPMYIHPOBATH U
Konmpononas pavoma Ne 1 1 | o6ocHOBBIBaTh YTBEpP)KJICHHUE O CBOWCTBE JIBYX
OpSIMBIX,  TEPHCHIUKYISPHBIX K  TPEThEH;




n300pakaTb M PaCHO3HABAaTh  yKa3aHHbIC
npocTeimme (QUrypbl Ha 4YepTekax; pelaTth
3a/auM, CBSI3aHHBIE C OTUMH IPOCTEHIINMU

durypamu

T'1aBa

Il. TpeyroabHuku

17

[IepBblii IpU3HAK PABEHCTBA
TPEYTr0JIbHUKOB

Menuanbl, OUCCEKTPHUCHI U
BBICOTBI TPEYTOJIbHUKA
Bropoi1 u Tpetuii npu3Haku
PaBEHCTBA TPEYroJIbHUKOB
3aauy Ha MOCTPOECHUE
Pemrenne 3anau
Konumponsnas paboma Ne 2

w w

OObsicusTh, Kakas  ¢urypa  Ha3bIBaeTCs
TPEYrOJIbHUKOM, YTO TaKOE€ BEPUIMHbBI, CTOPOHBI,
yIrabl W HEpUMETpP TPEYrojbHUKA, KaKou
TPEYrOJbHUK HA3bIBAETCSl PAaBHOOEIPEHHBIM U
KaKol paBHOCTOPOHHUM, KAaKHE TPEYroJbHUKHU
Ha3bIBAIOTCA  paBHBIMM;  H300pakatb U
pacrno3HaBaTh Ha yepTexkax TPEYroJIbHUKU U UX
AIIEMEHTHI; (POPMYIHPOBATh M JOKA3BIBATh TEO-
peMBl O MpHU3HAKaX PaBEHCTBA TPEYrOJbHUKOB;
OOBSACHATh, UTO Ha3bIBae€TCS MEPIEHAUKYISIPOM,
MPOBEIEHHBIM W3 JAHHOW TOYKA K JaHHOU
npsiMoi;  ¢opMynupoBaTb U JJOKa3bIBaTh
TEOpEMy O TMEpPHEeHIUKYIApe K MpsAMOM;
OOBSACHATh, KaKH€ OTPE3KH  Ha3bIBAIOTCS
MEIUaHOM, OucceKkTpucoi u BBICOTOU
TpPeyrojbHuKa; (GopMyaHpoBaTh U JI0Ka3bIBATh
TEOpPEMbl O  CBOMCTBax paBHOOEIPEHHOTO
TPEYroJbHUKA; peniarh 3aJauyd, CBSA3aHHBIE C
IpU3HAKaMU pPaBEHCTBA TPEYroJIbHUKOB U
CBOMCTBaMHM PaBHOOEIPEHHOTO TPEYroJbHUKA,
dbopMynupoBaTh  OMpEIeNieHue OKPYKHOCTH;
OOBSACHATH, YTO TaKOE LIEHTpP, paauyc, Xopla H
JUaMeTp OKPYXKHOCTH; pellaTh MpOCTEeHIIne
3aJaud Ha TOCTpOeHHE (IIOCTPOCHHE YTIa,
PaBHOTO JaHHOMY, MOCTPOEHHE OUCCEKTPHUCHI
yIila, NOCTPOEHUE MEPIIEHIUKYISPHBIX MPSAMBIX,
MOCTPOCHHE CEpeArHBI OTpe3ka) u  Oojee
CJIIOKHBIE 3aJauM, HCIIOJIb3YIOIINE YKA3aHHBIE
IPOCTEMIINE;  COMOCTaBIATH  MOJYyYEHHBIN
pe3ynbTaT C yCIOBHUEM 3aJa4yM; aHAJIU3UPOBAThH
BO3MOJKHBIE CIIy4au

T'1aBa

1. ITapajuenbHbIe

npsivble

13

1

[TapannensHble MpsIMbIE
[Ipu3Haku napamieabHOCTH
JIBYX MPSIMBIX

AKcroMa napajieIbHbIX
MPSMBIX

Pemenue 3amau
Konmponvnas paooma Ne 3

[HEN

dopMynupoBaTh OINpEAEICHUEe MapaiebHbIX
OpSAMBIX; OOBACHATH C TIOMOIIBIO PHUCYHKa,
Kakue YIibl, 0Opa3oBaHHbIC NPHU IE€PECEUECHUU
JBYX TPSAMBIX CEKYIIeW, Ha3bIBalOTCA HAKPECT
JeKAIIUMHU, KaKhe OJHOCTOPOHHMMH M Kakue
COOTBETCTBEHHBIMU; ¢dbopmynupoBathb u
JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIINE MPU3HAKU
HapajiebHOCTH JIBYX MPSAMBIX; OOBSCHSATH, YTO
TaKO€ aKCUOMBI T'€OMETPUU U KaKHE aKCHOMBI
y’K€ HCIIOJIb30BAINCh paHee; (OopMyIUpOBaTh
aKCUOMY TMapajuleibHBIX MPSMBIX U BBIBOJUTH
clleAIcTBUS U3 He€; (opMyIHpOBaTh
U JI0Ka3blBaTb  TEOPEMBI O
napasieNIbHBIX NMPSIMBIX,

CBOMCTBax




o0OpaTHbIe TeopeMam 0 MpU3HaKax
NapajuiebHOCTH,  CBSA3aHHBIX C  HAKpPeCT
JCXKamuMu, COOTBETCTBCHHBIMHU u

OJHOCTOPOHHMMH YIJIAMH, B CBA3M C 3TUM
OOBSICHATh, YTO TAaKO€ YCJIOBHUE M 3aKIHOYCHUE
TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTCs 0OpaTHOMU
M0 OTHOILIEHHUIO K JIAaHHOW Teopeme; OObSICHSTH,
B 4€M 3aKIIOYaeTCs METOJ| JI0Ka3aTeilbCcTBa OT
MPOTUBHOTO: (OpMyIIMpOBaTH W JIOKa3bIBATh
TeOpeMbl 00 yrmax ¢ COOTBETCTBEHHO
napasuieibHbIMU u MepHEeHIUKYIIPHBIMU
CTOpPOHAMU; MIPUBOJIUTH MIPUMEPHI
WCIIOJIB30BAaHUS JTOT0 METOJA; pellaTh 3a1a4yu
Ha BBIYMCIICHHE, TOKA3aTEIbCTBO U MOCTPOEHUE,
CBSI3aHHBIE C APAJUICIIbHBIMU TPSMBIMHU

I'naBa IV. CooTHolIeHMs MexKTY 20 | ®opmynupoBaTh M JIOKa3bIBaTh TEOPEMY O
CTOPOHAMM M YIJIAMHU CyMME€ YIJIOB TPEYTrojbHUKAa U €€ CIEJICTBUE O
TPeyroJibHUKa BHEIIHEM yIJie TPEYroJbHHUKA, MPOBOJUTH
1 | Cymma yruos Tpeyromsimxa 3 KJIacCU(UKAIIMIO TPEyroJIbHUKOB IO  yIiiam;
2 | CootHomenns Moy 3 GopMynmupoBaTE M JIOKa3bIBaTh TEOPEMY O
CTOPOHAMH W YIJIAME COOTHOIIICHUSIX MEXKJIy CTOPOHAMH H YIJIaMH
N — TpPeYroJbHUKa (mpsimoe no obpaTHOE
Perene 3ama4 5 YTBEPXKICHHS) M CIEACTBUS M3 HEE, TeOpeMy O
KonTpoabuas padora Ne 4 1 | HePaBEHCTBE TPEYroTbHHKA; Q)opMyanoiaaTL u
3 | TIpsvoyromsrbic 5 | AOKa3bIBATh TEOPEMBI 0 CBOMCTBaX
e — MPSMOYTOIBHEIX TPEYrONBHIKOB (g[ps[MoyronL-
4 TIoCTPOCHHE TPEYTONbHIKA 3 HBI TpeyroJibHUK ¢ yrioMm 30° mnpu3Haku
110 TPEM SIIeMeTaM paBEHCTBAa MPSAMOYTOJIBHBIX TPEYrOJIbHUKOB);
Pelmene 3a1a4 2 (GopMynupoBaTh OTIpEIENIeHN  PACCTOAHHSA OT
Konmponsnan padoma Mo 5 { | TOYKM 1O TPAMOH, DACCTOAHHS MEXIy Ta-
paJUIeIbHBIMU NPSMBIMH; peIIaTh 3a7ayd Ha
BBIUMCIIEHUE, JI0KAa3aTeIbCTBO U IIOCTPOCHHE,
CBSI3aHHBIE  C  COOTHOLIEGHUSAMHM  MEXAY
CTOpOHAaMM U  yIJIaMH  TpPEYrojbHHKa U
paccTostHuEM MEXy napaiesIbHbIMU
OPSAMBIMH, IIPU HEOOXOAUMOCTU MPOBOJAUTH IO
X0y pelleHHs] AONOJHUTEIbHbIE MOCTPOCHUS,
COIIOCTaBIATh  IOJYYEHHBIH  pe3yapTar C
yCIOBMEM 33Ja4yM, B 3a/Ja4ax Ha IOCTPOCHHE
UCCIIeI0BaTh BO3MOKHBIE ClIydan
IloBTOpenue. Pemenune 5
3a1a4
8 kuace
Howmep| Coneprxkanue marepuana Konu- XapakTepuCTHUKa OCHOBHBIX BU/I0B
napa- YEeCTBO| JIeATENbHOCTH YUE€HHUKA (Ha YpOBHE YUeOHbBIX
rpada 4acoB JENCTBUI)
I'naBa V. YeTbIpéxyroabHUKH 14 | OOBsCHATS, 4TO TaKoe JIOMaHasl,




1 | MHOroyroJbHUKA 2 MHOTOYIOJIbHUK, €ro  BEpIIWHBI, CMEKHBIC
2 | [lapamnenorpamm u 6 CTOpPOHBI, JHMArOHANM, UW300paxaTh M pac-
Tparnenus NO3HABaTh MHOTOYIOJBHUKH Ha YepTexkax;
3 | IIpsmoyronbHUK, poMO, 4 | moka3pIBaTh AIIEMEHTHl MHOTOYTOJbHHKA, €TI0
KBaJ[paT BHYTPEHHIOIO u BHEIIHIOIO obrnacru;
Pemenue 3anau 1 GopMynuUpOBaTh  OMNPEACICHHE  BBIMYKIOTO
Konumponvnas paboma Nel 1 MHOTOYTOJIbHUKA; M300pakaTh W pPaclo3HaBaTh
BBHIITYKJIBIE ¥ HEBBIMYKJIBIE MHOTOYTOJIbHUKH;
(GopMynHUpOBaTh M JOKa3bIBATh YTBEPXKICHHS O
CyMME YIJIOB BBIMYKIOIO MHOTOYTOJIbHUKA W
CyMME €ro BHEIIHUX YIJIOB; OOBSICHATH, KaKue
CTOPOHBI (BepiIMHBI) YEeTBIPEXYTOJIbHUKA
Ha3bIBAIOTCS IPOTHBOIOJIOKHBIMHU;
dbopmynrpoBaTh ompeieIeHuUs
napajuiesiorpaMma, Tpareluuu, paBHOOEIpeHHON
U NPSMOYTOJIBHOM Tpamenui, npsMOyroJIbHUKA,
pomb0a, kBajapaTa; u300pakaThb W Pacro3HaBATh
9TH YeTHIPEXYroNbHUKH; (opMymupoBaTh u
JIOKa3bIBaTh YTBEPXKIEHHUsT 00 MX CBOMCTBaxX W
NpU3HAKAX; pellaTh 3a/Ja4d Ha BBIYHCICHHE,
JOKAa3aTeNbCTBO M IOCTPOCHHE, CBSI3aHHBIE C
STHMH BUJAMH YETHIPEXYTOILHUKOB; OOBSICHSITH,
KakKye JIBe TOYKH Ha3bIBAIOTCS CHMMETPUYHBIMA
OTHOCHUTEINIbHO MpPSIMOMN (TOYKH), B KAKOM CIydae
¢urypa Ha3pIBaeTCS CAMMETPHYHON
I'nasa VI. Ilnomanb 14 | OOBsicHATh, Kak TPOU3BOAUTCA HU3MEpPEHHE
rioniaaen MHOTOYTOJIbHUKOB, Kakue
1 | Ilnomaas MHOTOYTOJIbHUKA 2 MHOTOYTOJIbHUKH Ha3bIBAIOTCS PaBHOBEITUKHUMU
2 | IInomann 6 U KaKHhe paBHOCOCTaBIEHHBIMU; (OPMYIHPOBATH
napajuiesorpaMma, Tpe- OCHOBHbBIE CBOMCTBA IUIONIA/IeN U BBIBOJUTH C X
yroJIbHUKA U Tparneuuu MOMOUIBIO bopmybl 10
3 | Teopema Iludaropa 3 PSIMOYTOJIbHUKA, napajuiesniorpamma,
Pemenue 3amau 2 | TpeyrojbpHHKa, Tpameuuu; (GopMyiaHpoBaTh u
Koumponvnasa paooma Ne 2 1 JI0OKa3bIBaTh T€OpeMy 00 OTHOIICHHH TUIONIAIeH
TPEYrOJbHUKOB, UMEIOMIMX IO PAaBHOMY YIIIY;
dopMynupoBaTb U JOKa3plBaTb  TEOPEMY
[Tudaropa u o6parHytO €ii; BBIBOJAUTH (POPMYITY
['epona g miomamuM TPEyrojibHUKA; pelIaTh
3alady HAa BBIYUCIIEHHE U JI0Ka3aTeJIbCTBO,
CBsA3aHHBIE C ¢opMyIamMH IUIOIIANeHd M Te-
opemoii [Iudaropa
I'naBa VII. ITogo6unIe 19
TPeyroJbHUKHU
1 | Ompenenenue mooOHBIX 2 OOBACHATH  MOHATHE  MPONOPLUUOHATBHOCTH
TPEYroJIbHUKOB OTPE3KOB; ¢dbopmynupoBath olpesieNeHus
2 | Ilpuznaku nono6us 5 | HOJOGHBIX TPEYroJLHUKOB M KO3 HUIMEHTa
TPEYroJIbHUKOB noo0usi; GopMyIupoBaTh U JOKa3bIBaTh TEO-
Kountpoabnas padora Ne 3 1 pemMbl: 00 OTHOIIEHWHU IUIOMIAJIed MOJOOHBIX
3 | Ilpumenenue nogodus K 7 | TpEYroJAbHMKOB, O  NpPU3HAKaX  MOA00HS
JI0Ka3aTelbCTBY TEOPEM U TPEYroJIbHUKOB, 0 cpeaHei JUHUU
peleHHIo 3a/1a4 TPEYroJbHUKA, O  TIEPECeYeHUH  MeJHaH




4 | COOTHOUIEHUS MEKITY 3 | TpeyroJapHHKa, O MPOMOPLUUOHATIBHBIX OTpPE3Kax
CTOPOHAMH U yIJlaMu B IPSMOYIOJBHOM TpPEYTrOJIbHUKE; OOBACHSATH,
MIPSIMOYT OJIBHOTO Tpe- YTO TaKO€ METOJ] MOA00HS B 33/1a4ax Ha MOCTPO-
yroJIbHUKA €HHe, M MPHUBOAUTH TPUMEPHl TIPUMEHEHUS
Konmpononas paooma Ne 4 1 TOr0  METOJa; OOBSACHATH, KaKk MOXHO

UCII0JIb30BATh CBOICTBa 10T0OHBIX
TPEYTOJbHUKOB B H3MEPUTEIBHBIX paboTax Ha
MECTHOCTH; OOBSCHATh, KaK BBECTH IOHSITHE
1o106us JUIs MPOM3BOJIBHBIX buryp;
bopMynupoBath OTpe/ieNIeHUs u
WUTIOCTPUPOBATh MOHATUS CHHYCa, KOCUHYyca U
TaHI'€HCa OCTPOro  yriia MpsSMOYTOJbHOIO
TPEYTrOJbHUKA; BHIBOAUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOXJIECTBO U 3HAYEHMs] CHUHYCA,
KOCHHYca U TaHTeHca s yrioB 30°, 45°, 60°;
pemath 3aJadd, CBSA3aHHbBIE C [000HEM
TPEYroJIbHUKOB, JUI BBIYUCICHHUS 3HAYCHHUN
TPUTOHOMETPUUECKUX (PYHKUIUH HCIOJIB30BAThH
KOMIBIOTEPHBIE IPOTPAMMBI
I'naBa VIII. OkpyxHocTh 17
1 KacarenbHas k OKpyKHOCTH 3 HccenenoBath B3aMMHOE PACHOJIOKEHUE MPSIMOUN
2 LlenTpanbHbIE U BIHCAaHHbBIE 4 U OKPY)XHOCTH; (POpMyIHpOBaTh OMpeaeIcHue
YTJIBI KacaTeJIbHON K OKPYXHOCTH; (OpMYIHpPOBaTh U
3 Yetbipe 3amMeyaTeNbHbIe 3 | moka3bIBaTh TEOPEMBI: O CBOWCTBE KacaTeIbHOMH,
TOYKHU TPEYTOJIbHUKA 0 TpU3HAKe KacaTelbHOM, 00 OTpe3Kax Kaca-
4 Bnucannas u onvcanHas 4 | TenpHBIX, NPOBEAEHHBIX M3 OIHOW TOYKH;
OKPY>KHOCTHU dbopMynupoBaTh MOHATUS LEHTPATIHHOTO yria U
Pemenue 3amau 2 rpagyCcHOMN MepbI JyTU OKPY>KHOCTH,;
Konmponvnaa paooma Ne 5 1 dbopMynupoBaTh M JOKa3bIBaTb TEOPEMBI: O

BIIUCAaHHOM yIjie, O MPOU3BEICHUH OTPE3KOB
nepecekamuxcsi  xopa; GopMynupoBaTh U
JOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE c
3aMeyaTelbHBIMU TOYKAMHM TPEYTOJbHHKA: O
OuccekTpuce yria M, Kak CJIEACTBHE, O
nepecedyeHn OUCCEeKTPUC TpPEYroJbHUKA; O
CEpEeIMHHOM MEPHEHAUKYISIpe K OTPE3Ky U, Kak
CIEICTBUE, O TEPECeYeHUH  CepPeIUHHBIX
NEPIEeHIUKYISIPOB K CTOPOHAM TPEYrOJIbHHUKA; O
nepecedeHnn BBICOT TPEYTOJIbHUKA;
dbopMynupoBaTh ONpeAeNeHUs] OKPYKHOCTEH,
BIIUCAaHHON B MHOTOYTOJbHUK U ONUCAHHOU
OKOJI0O MHOTOYIOJIbHUKA; (OpMYyIupoBaTh U
NOKa3bIBaTh ~ TEOpPEMBl: 00  OKPYKHOCTH,
BIIUCAHHOW B TPEYroJbHUK; 00 OKPYKHOCTH,
OTIMCAaHHON OKOJIO TPEYyroJibHUKa; O CBOWCTBE
CTOPOH OIIMCAHHOTO YETBIPEXYrOJIbHUKA; O
CBOMCTBE YIJI0B BIIMCAHHOTO
YeThIpEXYroNIbHUKA;,  pelaTh  3aJa4yd  Ha
BBIYMCIIEHHE, JOKAa3aTeIbCTBO M IOCTPOEHUE,
CBSA3aHHBIE C OKPYXXHOCTHbIO, BIHCAHHBIMU U
OTIMCAaHHBIMU TpPeYroJbHUKaMHU u
YeThIPEXYTOMbHUKAMHU; HCCIEeI0BAaTh CBOMCTBA
KOH(UTYpalnii, CBI3aHHBIX C OKPY)KHOCTBIO, C




IIOMOILIBI0 KOMIIBIOTEPHBIX IIPOTPaAMM

IToBTOpeHue. Pemenue 3axau 4
9 kJaacc
Howmep| Coneprxanue marepuana Konu- XapakTepucTUKa OCHOBHBIX BUJOB
napa- YEeCTBO| JESITENbHOCTH YUE€HUKA (HA YPOBHE YUEOHbBIX
rpada 9acoB NeCTBUN)
[ToBTOpEHUe Kypca reomeTpun 8 2
KJjlacca
I'naa I X. BekTopbl 9 DopmynupoBaTh OTpENEIICHUS u
WJUTIOCTPUPOBATDH MOHATHS BEKTOPA, €ro JUIHHBI,
1 | IlonsTue BekTOpa 2 KOJUTMHEAPHBIX u PaBHBIX BEKTOPOB;
Cio)xeHne U BEIYUTAHHUE MOTHUBHUPOBATh BBEJCHHUE MOHATUNA U JIEUCTBUH,
BEKTOPOB CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOIIMMH
2 YMHOX€EHHE BEKTOpa Ha 3 npUMepaMH, OTHOCAIIMMUCS K (U3NYECKUM
YHCIIO. BEKTOPHBIM BEJIMYUHAM;, MIPUMEHSATH BEKTOPHI U
3 | IlpumeHeHne BEKTOPOB K 3 | medcTBHS HAJ HUMHU TPU PEIICHUHM T€OMETPHUE-
PELICHUIO 3a/1a4 CKHUX 33/1a4
Konumponvnan paboma Nel 1
I'naBa X. Meroa koopauHar 10 | OObsicHATP W  WJUIIOCTPUPOBATh  MOHATHUSA
IPSIMOYTOJIbHOM CUCTEMBI KOOpAHHAT,
1 | KoopauHaTsl BeKTOpa 2 KOOpJIMHAT TOYKM U KOOPAMHAT BEKTOpa;
2 [Ipocreitmume 3agaun B 2 BBIBOJIUTh M HMCHOJI30BATh MPU PELICHUM 3a/1a4
KOOpAMHATAX (bopMyIBl KOOPAUHAT CEPEANHBI OTPE3KA, JJTUHBI
3 | YpaBHEHHUS OKPYKHOCTHU U 3 BEKTOpa, PACCTOSIHUSI MEXIy ABYMS TOYKaMH,
psAIMOM YpaBHEHUSI OKPYKHOCTHU U MPSIMOM
Pemrenue 3amay 2
Koumponvnan paboma Ne 2 1
I'naBa XI. CooTHOIIEHHS MEXKTY 11 | ®opmynupoBarhb 51 WLTIOCTPUPOBATH
CTOPOHAMH M YIJIAMH OTpelieNieHUs] CUHYyca, KOCHHYyca, TaHTeHca U
TpeyroJbHuka. CrajasipHoe kotanreica yrioB or 0 go 180°; BeIBOOUTH
Npou3Be/ieHNe BEKTOPOB OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U
1 CHHYC, KOCHHYC, TAHICHC, 3 dopmynel  mpuBeneHus; QOpMyIHpPOBATH U
KOTAHTEHC YIIa JOKa3bIBaTh TEOPEMbl CHHYCOB U KOCHHYCOB,
2 COOTHOMICHHS MY 4 | TPMMEHSATh MX TPH PEUICHHH TPEYroJbHUKOB;
CTOPOHAMH | YTJIAME OOBSACHATh, KaK HCIOJIb3YIOTCS TPUTOHOMETPH-
e — yeckue (HopMynbl B U3BMEPUTENBHBIX padoTax Ha
3 CAIAPHOE IIPOH3BEIICHHE 5 MECTHOCTH; (POPMYIUPOBAThH OMpEACICHHUS yIia
BEKTOPOR MEXy BEKTOPAMHU U CKaJSIPHOTO MPOU3BEACHUS
Pelmtennie 3a1au 1 BEKTOPOB; BBIBOAUTH (OPMYITY CKAISIPHOTO
Konmponsnan paboma N 3 1 IIPOU3BENCHUSI 4Yepe3 KOOPAMHATHI BEKTOPOB;

dbopMynupoBaTh 1 000CHOBBIBATH YTBEPKIACHUE
O CBOHCTBAaX CKaJsIpHOTO  MPOU3BEACHMS;
HCII0JIb30BATh CKaJIsIpHOE MIPOU3BE/ICHUE
BEKTOPOB IPU PEILICHUU 33]1a4




I'aasa Xll. lnuna okpykHOCTH U 12 | ®opmynupoBaTh OIpPENEICHUE IPaBUIBHOIO
IUIOIA/Ib Kpyra MHOTOYT'OJIbHUKA; dbopmynHrpoBaTh u
OKa3bIBaTh  TEOPEMbI 00  OKPYXHOCTAX
1 [IpaBunpHbIE 4 A N p pyx i
OTIMCAHHOM OKOJIO MPaBUIBHOTO
MHOTOYT'OJIbHUKH. .
MHOTOYIOJIbHUKAa W  BIIMCAaHHOM B  HEro;
2 | nnHa OKpYKHOCTH U 4
BBIBOJUTh W HUCIOJB30BaTh (POPMYJBI ISt
IJI0LIaAb Kpyra
BBIUMCIICHUS TUTOIIA M MIPaBUIILHOTO
Pemenue 3amau 3
MHOTOYT'OJIbHMKA, €ro CTOPOHBI W pajauyca
Koumponsnan paboma Ne 4 1 yron ’ P paluy
BIIMCAHHON OKPY)KHOCTH; pelaTh 3aJadd Ha
NOCTPOEHHE TPABHWIBHBIX MHOTOYTOJILHUKOB;
OOBSCHATh TIOHATHS JJIMHBI - OKPYKHOCTH U
IUIOIIAAM KpPYra; BBIBOAMTH (DOPMYIBI IS
BBIYHCIICHUS JUIMHBI OKPYXHOCTH W JUIMHBI
IYTH, TUIOMIATM Kpyra W IUIOIAIH KpPyTrOBOTO
CeKTOpa; TMPHUMEHATh OTH  (GOPMYIBI  IPH
peleHun 3a1a4q
I'napa XIII. JIBu:xenus 8 | OOBSCHATD, UTO TaKO€ OTOOPaKEHUE MIOCKOCTH
Ha ce0f M B KAKOM CJIy4yae OHO Ha3bIBAeTCS
1 | lowsTHe NBWXECHUS 3 | IBWKCHHUEM IUIOCKOCTH; OOBSACHSITH, YTO TaKOE
2 | NapannenbHbIiA IEpEHOC U 3 | oceBas CHMMETpHs, IIEHTpPAJbHAsS CHMMETPHS,
MTOBOPOT napaieTbHbINA epeHoc 171 MIOBOPOT;
Pemrenne 3anau 1 000CHOBBIBATh, ~ 4YTO  3TU  OTOOpaxKeHUs
Koumponsnan paboma Ne 5 1 MJIOCKOCTH Ha Cce0sl SBIISIFOTCS JIBIKCHUSIMU;
00BSACHATH, KAKOBA CBS3b MEKIY JBHKCHUSIMU U
HAJIOKEHUSIMH;,  WJUTIOCTPUPOBATh  OCHOBHBIE
BUJbl JIBIJKEHUH, B TOM 4YHCIE€ C IOMOIIbIO
KOMITBIOTEPHBIX TPOrPAMM
T'naBa XIV. HauaabLHbIe cBeIeHUS 8 OOBACHATh, YTO TaKOE MHOTOTPAHHUK, €ro
U3 CTepeoMeTPUH rpand, péOpa, BEPIIMHBI, AWArOHANM, KaKOU
MHOTOTPaHHUK HAa3bIBAETCSl BBIMYKJIBIM, YTO
1 MHororpaHHUKH 4 p YK ’
Tako€ N-yrojibHasg TMpu3Ma, €€ OCHOBaHWUA,
2 Tena v MOBEepXHOCTH 4 .
OOKOBBIC TpaHU U OOKOBBIC pEOPA, KaKas Mpu3Ma
BpallleHUS

Ha3bIBaeTCs MPSAMON U Kakas HAKJIOHHOW, 4YTO
Tako€ BBICOTA MPU3MBI, Kakas mpusMa
HA3bIBACTCS MapajuleNIeNUIeIoM U Kakol Ia-
pajjieNienunesi Ha3bIBA€TCA MPSIMOYTOJIbHBIM;
dbopMynupoBaTh 1 000CHOBBIBATH YTBEPKICHHUS
O CBOICTBE JqUaroHayiell mapauiefenurnena u o
KBajIpare JaroHaIu MPSIMOYTOJIBHOTO
napasuiesienunena; 0ObSICHATh, YTO TaKOe 00BEM
MHOTOTPaHHHKA; OOBSACHSATS, Kakou
MHOTOTPaHHUK Ha3bIBA€TCS MUPAMHJION, YTO
Tako€ OCHOBaHHE, BepIIMHa, OOKOBBIE T'PaHH,
OokoBble pEOpa W BHICOTA MHPAMUIBI, Kakas
nUpaMy/ia Ha3bIBaeTCsl MPABUIIBHOM, YTO Takoe
anoeMa NpaBUILHOW NHUPaMUAbL, OOBICHATS,
KaKoe TeJO Ha3blBacTCAd LWJIMHAPOM, YTO TaKOe
€ro ocCh, BBICOTA, OCHOBAHUS, paanyc, OOKOBas
HOBEPXHOCTh, 0Opa3yromue, pa3BépTka OOKOBON
IOBEPXHOCTH, KakuMH (OpMyllaMH BbIpaka-
I0TCSl 00BEM U IIIOIIA b OOKOBOM MOBEPXHOCTH




WIMH]IPA; OOBICHATH, KAKOE TEJIO HA3bIBACTCS
KOHYCOM, 4YTO Takoe€ €ro ocbh, BBICOTA,
OCHOBaHME, OOKOBas IMOBEPXHOCTh, O0Opa3yro-
nue, pa3BEépTKa OOKOBOM MOBEPXHOCTH, KAKUMU
dbopMynamMu BBIpAXAOTCS O00BEM KOHyca U
wionaab OOKOBOW TIOBEPXHOCTH; OOBSCHSTH,
Kakasi IOBEPXHOCTh Ha3bIBaeTCs chepoil u Kakoe
TEJIO Ha3bIBACTCS IIAPOM, YTO TAKOE PATUYC H
muamerp cdepbl  (mmapa), pacno3HaBaTh Ha
PUCYHKAX MIPHU3MY, IMAPAILICIICIIUTIC]], THPAMUTY,
WIAH]IP, KOHYC, TI1ap

00 akcuomax 2
NJIAHUMETPUH.

IMoBTOpeHue. Pemenue 6
3aaad4.

PEKOMEHIAIIMU 11O OCHAINEHHUIO YYEBHOI'O MPOLIECCA
HopmaTuBHbIE JOKYMEHTBI
1. ®epepanbHbIl TOCYIApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHJAPT OCHOBHOTO OOIIEro
o0pazoBaHwUsI.
2. TlpumepHbIe MporpaMMBbI IO y4eOHBIM MTpeaMeTaM. MaTematnka. 5—9 Kiacchl.

YMK J1. C. Atanacsiu u op.
1. Teomerpus. COopHuK pabouumx mporpamm. 7 — 9 Kjaccel: mocobwe Uil  y4IUTeNel
001eoOpa3oBaTeNbHBIX ~ OpraHu3anuii  / aBTOop-cocraButens T.A. bypmucrpoBa. — M.:
[Ipocsenienue, 2018

2. Yuebnuk. I'eomerpusi: 7 — 9 k. / JI. C. AranacsH, B. ®@. byrysos, C. b. Kagomiies u ap. — M.:
[Ipoceenienue, 2020.

3. Pabouas terpaap mo reomerpur: 7 kiacc: k yueonuky JI.C. AtanacsiHa u ap. «['eometpus 7 — 9
knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narensctBo «Ox3amen», 2020

4. KoHTpoabpHbIE pabOTHI 10 TeoMeTpuu: 7 kiacc: K yaueOnuky JI.C. Aranacsnaa u np. «I eomerpus 7
— 9 knaccel» / H.b. MeapaukoBa. — M.: M3gaTenbcTBo «OK3aMmeny, 2014

5. Tectsl mo reomerpun: 7 kiacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 kmacco» /
A.B. ®apkoB. — M.: U3narenbcTBO «K3amen», 2014

6. Iunaktuueckue marepuanbl mo reomeTpuu: 7 kiacc: k yueOHuky JI.C. Artanacsna u p.
«'eomerpus 7 — 9 xnacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3naTenbcTBo «OK3aMeH»,
2014

7. PabGouas terpaap no reomerpun:8 kiacc: K yueOHuky JI.C. Atanacsna u ap. «I'eomerpus 7 — 9
kimaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: U3marenscTBo «DK3ameny, 2020

8. KonTpomnbHbie paboThl o reoMerpuu: 8§ kiace: k yueOnuky JI.C. AtanacsHa u ap. «['eomerpus 7
— 9 xmaccel» / H.b. MensHukoBa. — M.: U3gaTenscTtBo «Ok3ameny, 2015

9. Tectsl no reomerpun: 8 knacc: k yaueoHuky JI.C. Aranacsna u ap. «['eomerpust 7 — 9 xiacced» /
A.B. ®apkoB. — M.: U3natenscTBo «OK3amen», 2020



10. Jlmmaktudeckue martepuanbl mo reoMerpum: 8 kiacc: K ydeOnuky JI.C. AranacsHa u jp.
«"eomerpus 7 — 9 xnacce» / H.b. MenbankoBa, I'.A. 3axapoBa. — M.: M3maTenbcTBO «JK3aMeH»,
2015

11. . PaGouas TeTpans o reometpun: 9 knacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpust 7 —
9 xnacce» / FO.A. I'naskos, [1.M. Kamaes. — M.: U3gatensctBo «Dx3ameny, 2020

12. KonTpossHbie paboThl o reomerpun: 9 knacc: k yueonuky JI.C. AtanacsHa u np. «I'eomerpus
7 — 9 ximaccel» / H.B. MenasuukoBa. — M.: M3narensctBo «OKk3ameny, 2016

13. Tectol o reomerpun: 9 kiacc: k yueOnuky JI.C. Aranacsaa u np. «'eomerpust 7 — 9 kmacco» /
A.B. ®apkos. — M.: UznatenscTBO «IK3amen», 2016

14. Jlumaktudeckue martepuanbl mo reomerpum: 9 kiacc: kK ydeOnuky JI.C. AranacsHa u jp.

«"eomerpus 7 — 9 xnacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3maTenbcTBO «JK3aMeH»,
2016

Ilepeyenr UnTepHeT pecypcoB, nndpoBbie 00pa3oBaTeIbHBIX PeCYPCOB U APYrUX
3JIEKTPOHHBIX HH(POPMANMOHHBIX HCTOYHUKOB!

1.Iludposeie obOpazoBarenbHble pecypebl (LIOP) k yueOHukam wuszgarensctBa "Muemo3unHa"
npejcTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. WHaTepHeT - moiepKa YYUTeNeH MaTeMaTHKH, MaTepuayibl Uil YPOKOB,
oduIManbHble TOKyMeHThl MuHUCTEpCcTBa 00pa3oBaHMs U HayKH, HEOOX0IMMBbIE B paboTe.

3. www.it-n.ru. CeTh TBOPYECKUX YUUTEICH.

4. www.etudes.ru. Matemarudeckue 3Tioabl. Ha caiite mpeacTaBiieHbI 3TIOJBI, BBIMOJIHEHHBIE C
WCIIOJIb30BAHUEM COBPEMEHHOM KOMIbIOTEpHON 3D-rpaduku, yBICKaTEIbHO W HMHTEPECHO
pPacCcKa3bIBAIONINAE O MATEMATUKE U €€ TTPUIIOKEHUSX.

5. www.problems.ru. ba3a maHHbIX 3a1a4 M0 BCEM T€MaM IIKOJILHOM MaTeMaTUKU. 3a1auu pa3OUThI
0 pyOpUKaM U CTENEeHU CIoKHOCTH. Ko BceM 3amauam mpuBeACHBI PEIICHHUS.

6. www.golovolomka.hobby.ru. I'onoBonoMky st yMHBIX Jroaei. Ha caiite MOKHO HaiTH MHOTO
3a/a4 (JOTMYECKHX, Ha B3BELIMBAHUS U Jp.), BapUalUud Ha TeMy KyOuka PyOuka, 3JIeKTpOHHBIE
Bepcuu kHUT P. Cmanmuana, M. apanepa, JI. Kappoina, Benenus 3aHsaTuid, mpuemMax paboThl Ha
YpOKax.

7. www.college.ru/mathematics. MaremaTrka Ha mopraine « OTKPBITBIH KOJLICIK ». MOKHO HaWTH
y4eOHBIH MaTepHal 110 Pa3IMYHbIM pa3jieliaM MaTeMaTHKH.

8. www.int-edu.ru. THCTUTYT HOBBIX TeXHOJIOTHi. Ha caiiTe MOKHO 03HAKOMHUTBCSI C TIPOTYKITHEH,
npemnaraemMoit MuctuTyTOM, Hampumep, nporpamMmaMu <«JKuBas craTuctukay, «AsTolpady,
pa3BHBaroIe-00yyarolell HacTOIbHOU urpoil «lomu u Apodu» u mp.

9. school-collection.edu. Equnas kosuiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3narensctBa «IIpocBeienuney» (pyopuka «MaremMaTHKa)

11. http:/www.drofa.ru. Caiit usnatensctBa [poda (pyOprka «MaTemaTuka)

12. http://www.center.fio.ru/som. Metoaudeckue pEeKOMEHIANUH YUYHTENIO - MPEIMETHHKY
(mpeacTaBieHbl BCE IMIKOJBHBIE TMPEaMeThl). Marepuanbsl Jjisi CaMOCTOSATEIbHOW pa3pabOTKU
npoGHIBHBIX MPOO W aKTUBHU3AIMH MpoIiecca 00yUCHHUs B CTapIIei MIKOJIe.




13. http://www.edu.ru. LleHTpanbHbIi 00pa30BaTENbHBIA TOPTAN, COJNEPKUT HOPMATHUBHBIC
JTOKyMEHTbI MUHHCTEPCTBA, CTaHIAPTHI, MHPOPMAIMIO O MPOBEICHHUE SKCICPUMEHTa, CEpBEP
nH(OPMAMOHHON TOAIEP KK EAMHOTO TOCYIapCTBEHHOTO YK3aMEHa.

14. http://www.legion.ru. Caiit uzgarenscta «JIernony.

15. http://www.intellectcentre.ru. Caiit u3narenbctBa «MHTemekT-LenTp» (rae MOXHO HaiTH
y4eOHO-TPEHUPOBOYHBIC MAaTEPUAIIbI, IEMOHCTPAIIMOHHBIC BEPCHU, OaHK TPEHHPOBOYHBIX 3aJ[aHUMN
C OTBETaMH, METOJIMYCCKUE PEKOMEH IAIIMU M 00pa3Iibl PEIICHHN).




