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HosicHuTeabHASA 3aNIHCKA

Pabouas mporpamma mo mpeamety «l'eomerpus» mnst 7-9 kinaccoB Meanko-OHOIOTHYECKOTO
JIMILIEs] COCTABJICHA B COOTBETCTBHH ¢ TpeOoBaHUsIMH DeiepaaIbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIbHOTO
cTaHAapTa oCHOBHOTO 061ero oopazoanus (PI'OC OOO), aBropckoit mporpammsl o reometpun JI. C.
Aranacsn, B.®.byry3oB, C.b.Kagomues, 9.I".Ilo3usk, .. FOquna;M.:

PaGouan nporpamMmma cocraBjicHa HAa OCHOBC HOPpMAaTHUBHO-IIPABOBbIX TOKYMCHTOB

. ®enepanbHoro 3akoHa oT 29.12.2012 Ne273-03 «OO6 obpazoBanun B Poccuiickoii
denepanumy.
. [Ipuka3z MunncrepcTBa 006pazoBanms U Hayku Poccmiickoit @eneparuu ot 17.12.2010 1.

Ne 1897 «O0 yTBepxkneHHU (elepatbHOr0 TOCYAapCTBEHHOT0 00pa3oBaTelbHOTO CTaHAAPTa OCHOBHOTO
o01rero 06pa3oBaHUS.

. [Ipuka3 MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 29.12.2014 r.
Ne 1644 «O BHeceHNH H3MEHEHUH B Mprka3 MuHKCTEpCTBa 00pa3oBaHus 1 Hayku Poccuiickoit denepanuu
ot 17 nexabpst 2010 r. Ne 1897 «O6 yTBepkaeHuH (elepanbHOro rocyIapCTBEHHOTO 00pa3oBaTeNbHOTO
CTaHAapTa OCHOBHOTO O0IIEro oopa3oBaHusl.

. [Ipuka3 MunucrepcTBa obpasoBanust Hayku Poccuiickoit @enepanun ot 31.12.20151. Ne
1577«0 BHeceHMM U3MEHEHHH B (DeiepaabHbIi rOCYy1apCTBEHHBIN 00pa30BaTeIbHbBIN CTaHAAPT OCHOBHOIO
obmero oOpazoBanus (nmpuka3 MunncTepcTBa oOpa3oBaHus M Hayku Poccuiickoit @exepauuu ot 17
nexadpst 2010r. Ne1897)

. CanuTapHO-3nIMAEMUONIOTHYECKME TpaBuiaa W HopMmaTtuBel CanlluH 2.4.2.2821-10
«CaHUTapHO-3IIUIEMHUONIOTHYECKHE TpeOoBaHUS K  YCIOBUAM UM OpraHu3anud OOydeHus B
0011e00pa30BaTeILHBIX YUPSKICHUAK», 3aperucTpupoBannbie B Muntocte Poccuu 03 mapta 2011 rona,
peructpanroHHbIi Homep 19993

o denepanbHbli IepedyeHb yueOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM 00pa30BaHUS U
Hayku P® k ucrnonb3oBaHHIO B 00pa30BaTEeNbHOM IIpOLiecce B 00LIe00pa30BaTENIbHBIX YUPEXKICHUAX, HA
2021-2022 rr.,.

. OO0pa3oBaTeIbHON MPOrpaMMBl OCHOBHOTO o00miero obOpazoBanus MAOY «Menwko-
Oouonornueckuit nuueit» r.Capatosa Ha 2022-2027T.1.

o .

OBnazeHre ydyamuMHCS CHCTEMOW TE€OMETPUYECKHX 3HAaHMH W yMEHHH HEoO0XOIUMO B
[IOBCEHEBHOM >KU3HU JUISI U3yUCHHS CMEXKHBIX AUCLUILIMH U IPOAOJDKEHUST 00pa30BaHusl.

[IpakTryeckas 3HAYMMOCTH LIKOJBLHOTO Kypca TeéOMETpUH O0YyCJOBJIEHA TeM, YTO €€ 00BEKTOM
SBIISIIOTCS  TPOCTPAHCTBEHHBIE (OPMBI M  KOJIMYECTBEHHBIC OTHOLICHMS JEHCTBUTEIHHOTO MHpa.
I'eomeTprdeckast moaAroToBKa HEOOXoaWMa ISl TTIOHMMAHWS TPUHIUIIOB YCTPOWCTBA W MCTIOIH30BAHUSA
COBpEMEHHON TEXHWKH, BOCIIPHATHA HAyYHBIX U TEXHHUECKHX MOHATHHI M uaeil. MaremaTuka sBiseTcs
SI3BIKOM HayKM W TeXHUKH. C €€ MOMOIIBI0 MOJENIHMPYIOTCA W HU3y4YaroTCs SIBIEHHA W IIPOIIECCHI,
MIPOUCXOASAIINE B IPUPOJIE.

leomerpus siBISIETCS OJHUM M3 OIOPHBIX TPEIMETOB OCHOBHOW INKOJIBI: OHA OOECIeYnBaeT
M3y4YeHHE OPYTHX AMCLUIUIMH. B mepByro odepenp 3TO OTHOCHTCS K MpeaMETaM €CTECTBEHHOHAYYHOTO
LUKJIA, B YaCTHOCTHU K (u3MKe. PazBuUTHE JTOrMYECKOr0 MBINIICHUS YYalIUXCS NPH 00yYEHUH T€OMETPUN
CIOCOOCTBYET TakXkKe YCBOEHHIO MPEIMETOB T'YMaHHTapHOTO Iukina. lIpakThdyeckre yMeHHS W HaBBIKU
TEOMETPUUYECKOTO XapakTepa HEOOXOJMMBI ISl TPYIOBOH JESTENbHOCTH W MPOQEecCHOHANBHON
MTOATOTOBKH IIKOJIBHHUKOB.

Pa3ButHe y ydammxcs TMpaBHIBHBIX TMPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKIACHUU
TeOMETPUUYECKMX a0CTpPaKIWH, COOTHOIICHHH pEAbHOrO M HJEANBLHOTO, XapakTepe OTPaKeHHs
MaTeMaTHYECKON HAayKOW SIBJICHWI M MPOLECCOB peabHOI0 MHpa, MECTE€ T€OMETPUH B CHCTEME HayK U
pOJAM MaTeMaTHYeCKOr0 MOJCIMPOBaHMS B HAyYHOM I[IO3HAHMM M B TIPAaKTHKE CHOCOOCTBYET
(OpMHPOBaHUIO HAYYHOT'O MHPOBO33PEHHUSI yUallUXCs, a Takke (OPMUPOBAHMIO KAYECTB MBIILICHHUS,
HEOOXOIMMBIX AJIS aJanTaluy B COBPEMEHHOM HH(POPMAILIHIOHHOM OOIIECTBE.



Tpebyst OT yJamuxcsi YMCTBEHHBIX M BOJIEBBIX YCWJIMHA, KOHIIGHTpAIlMM BHUMAaHUS, aKTHUBHOCTH
pPa3BUTOrO BOOOpaXEHUS, TECOMETPUS pPA3BUBACT HPABCTBEHHBIC HYEPTHl JUYHOCTH (HACTOWIMBOCTD,
LEIeYCTPEMIIEHHOCT, TBOPYECKYH) aKTUBHOCTh, CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPYIOJIIOOUE,
JTUCIHILINHY W KPUTHYHOCTh MBIIUICHUS) W YMEHHE apryMEHTHPOBAHO OTCTaWBaTh CBOU B3MISAJBI H
yOKICHHMSI, @ TAKIKE CIIOCOOHOCTh MPUHUMAThH CAMOCTOSTSIIbHBIC PEILICHHS.

T'eoMeTpus CylieCTBEHHO paclIUpAET KPYyro3op ydallluxcs, 3HaKOMSI UX C MHAYKIUENH U JeayKIIUeH,
0000IIeHNEeM U KOHKpPETH3aIlMel, aHaM30M | CHHTEe30M, Kiaccuukanmeldd W CcHUCTeMaTH3allhei,
a0OCTparupoBaHWeM, aHAJIOTHEH. AKTHBHOE HWCIIONIB30BAaHUE 33/Jad Ha BCEX dTamax y4deOHOro Tmporrecca
pa3BUBAET TBOPUYECKHUE CITOCOOHOCTH IMTKOJIHHUKOB.

[Ipu oOyueHnu reoMeTpun GOPMHUPYIOTCS YMEHHUS U HABBIKM YMCTBEHHOTO TPY/la — TUTAHUPOBaHUE
CBOEH pabOTh, TIOWCK pAIMOHANBHBIX ITyTeW €€ BBIMIONHEHHs, KPUTHYECKas OIleHKa pe3yJbTaToB. B
Mpolecce OOYYCHHMsST TSOMETPHU IIKOJBHUKUA JO/DKHBI HAYYHMThCS U3j1araTh CBOM MBICIH SICHO H
WCYEpIBIBAIONIE, JIAKOHUYHO M EMKO, MPHOOPECTH HAaBBHIKM YETKOTO, aKKypaTHOTO ¥ TIPaMOTHOTO
BBITIOJITHCHUS MaTEeMaTHUECKUX 3aITHCei.

Baxueiiieil 3ajjauell MKOJBHOTO Kypca T€OMETPUM SIBIAETCS Pa3BUTUE JIOTMYECKOTO MBIIIJIEHUS
yyammxcsa. CamMu O0OBEKTHl TEOMETPHUUECKMX YMO3AKITIOUCHUN W TPHUHATHIE B TEOMETPHH IMpaBUja HX
KOHCTPYHPOBAHHS CIIOCOOCTBYIOT (HOpPMHUPOBaHWIO yMEHHH OOOCHOBHIBATh M JIOKA3bIBATH CYXKICHHS,
MPUBOJIUTh UYETKUE OMPEJECIEHHUS, PA3BUBAIOT JIOTMUECKYI0 HUHTYUIIMIO, KPaTKO W HAMVISIAHO BCKPBIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOEHUN M y4yaT UX NMPUMEHEHHUI0. TeM caMbIM I'€OMETpHs 3aHHMAET BEAyIlEee
MecTO B (hOPMHUPOBAHUHU HAYIHO-TEOPETHIECKOTO MBIIIIICHISI ITKOIEHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, (OpMHPYS MOHWMAaHWE KPacOTHI M H3SIIECTBA
MaTEMaTHYECKUX PACCYKICHHUH, CIOCOOCTBYS BOCIPUATHIO T'€OMETPUYCCKHX (OPM, YCBOCHHUIO IMOHSTHUS
CUMMETpPHUH, T€OMETPHSI BHOCUT 3HAUYUTEIBHBIM BKIIAJ B 3CTETUYECKOE BOCIUTaHUE yuamuxcs. E€ nzyuenue
pa3BHBaeT BOOOpaXEHHE IIKOIFHUKOB, CYIIECTBEHHO O0OTamaer W pa3BUBaeT WX MPOCTPAHCTBEHHEIC
MPEICTABICHUSL.

N3ydenne reomeTpun B7-9 Kilaccax HalpaBiIeHO HA JOCTH)KEHHE CICAYIONIUX LENeH:

- Osnadenue cucmemor 2eoMempudecKux 3SHaHUtl U YMeHul, HeoOX0OUMbvIX OJisl NPUMEHEHUS 6
NPAKMu4ecKoll 0esimenbHOCUY, U3YUEeHUS CMENHCHBIX OUCYUNTIUH, NPOOOJINHCEHUSL 00PA308AHUSL.

- @opmuposanue npedcmasienuti 00 UOEsX U MemoOax MAmemMamuKu Kaxk YHU8epCaIbHO20 A3bIKA
HAyKu U MExXHUKU, CPeoCmaa MOOeIuposanus 8AeHUl U NPOYECcos.

[IpakTrdeckas 3HAUUMOCTb HMIKOJIBHOTO Kypca reOMETpHU 00YCIIOBJICHA TEM, UTO €€ 00 BEKTOM
SBIISIIOTCS] IPOCTPAHCTBEHHBIE (DOPMBI M KONMMYECTBEHHBIE OTHOIICHHUS AEHCTBUTENIEHOTO MUPA.
I'eomeTpryeckas HOArOTOBKa HEOOXOIUMA AJISl IOHUMaHHS IPUHIIMIIOB yCTPOICTBA M UCTIONB30BaHUS
COBPEMEHHOW TEXHUKH, BOCIIPHUITHS HAYYHBIX U TEXHUYECKHUX MOHATHI U naei. MaTteMaTHKa sIBIIeTCS
SI3BIKOM HayKH M TeXHUKHU. C ee TOMOIIBIO MOIETTUPYIOTCS] U MU3y9aloTCs SBICHUS U TPOIIECCHI,
npoucxosmue B npupone. ['eomerpus odecreurnBaeT n3yueHne APYrux JTUCUUIUIMH. B epByio ouepenp
3TO OTHOCHUTCS K IPEeIMETaM €CTECTBEHHOHAYYHOT'O LIUKJIA, B YACTHOCTH K (u3uke. Pa3BuTHE 10rn4eckoro
MBIIUICHHUS TIPY U3YYSHUH TEOMETPHH CIIOCOOCTBYET TaK)Ke YCBOSHHIO MPEMETOB TYMaHUTAPHOTO ITHKJIA.
[IpakTHyeckre yMeHUs M HABBIKM HEOOXOIUMBI JUIS TPYAOBOH MeATeNbHOCTH U MpodeccnoHambHON
MOATOTOBKHU IIKOJIbHUKOB.

- @opmuposanue Hay¥HO20 MUPOBO33PEHUS.

Pa3Butne y y4anmxcs npaBUiIbHBIX MIPEICTABICHUN O IPOUCXOKIAECHUH T€OMETPUIECKUX
abCTpaKIii, COOTHOIIIEHHH PeaJbHOTO U HIICATBHOT0, XapaKTepe OTPaKEHUST MaTeMaTHIeCKON HayKOH
SIBIIEHUI U MTPOIIECCOB PEATLHOIO0 MUPA, MECTE TEOMETPUH B CHCTEME HAyK M POJIM MaTEMaTHUECKOTO
MO/JICJIMPOBAHUS B HAYYHOM MMO3HAHUH H B TIPAKTHKE CIIOCOOCTBYET ()OPMHUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHSI YUAIUXCS, a TAKXKE POPMUPOBAHHUIO KAUYECTB MBITIICHUS, HEOOXOANMBIX JUIS aaNTaIluH B
COBpEeMEHHOM WH(OPMAITIOHHOM O0IIeCTBE.

- Unmennexmyanvnoe pazeumue, npoooadceHue QopmMuposaniii Kauecmea IUdHOCmuU, C80UCMEEHHBIX
Mamemamuyeckol 0esimeibHOCMU: ACHOCMU U MOYHOCHU MbIUULEHUS, KPUMUYHOCIU MbIULEHUS, UHIYULUU
KaK C8EPHYMO20 COZHAHUSA, T02UYECKO20 MbIULIEHUS, JTIeMEHMO8 aN20pUMMULEeCKOU KYIbmypbl,
NPOCMPAHCMBEHHBIX NPEOCNABIEHULL, CNOCOOHOCIU K NPE0OOIeHUI0 MPYOHOCMEl.

TpeOys oT yualmmxcsi YMCTBEHHBIX U BOJIEBBIX YCHIIMH, KOHIIEHTPAIIMA BHUMAHMSI, aKTHBHOCTH
Pa3BUTOTO BOOOpaKEHUS, TEOMETPHS Pa3BUBAET HPABCTBEHHBIE Y€PThI TMIHOCTH(HACTONYHNBOCTD,
eIy CTPEMIIEHHOCTD, TBOPYECKYIO aKTUBHOCTB, CAMOCTOSITEIbHOCTD, OTBETCTBEHHOCTb, TPYAOIIO0NE,
JUCHUIUIMHY ¥ KPUTHYHOCTh MBIIIJICHHUS) U apTyMEHTHPOBAaHO OTCTaMBaTh CBOM B3TIISIbI M yOSKICHUS, a
Tak)Xe CIIOCOOHOCTh IPUHUMATh CAMOCTOSITENIEHBIC PEIICHMSL.



['eomeTpHs CyIIECTBEHHO pacHIMPsIET KPYro30p y4aluXcs, 3HAKOMS HX ¢ HHIYKIUEH U TeAyKIUeH,
00001IeHIEeM 1 KOHKPETHU3AINEH, aHaTU30M ¥ CHHTE30M, a0CTparnpoBaHUeM, aHaJoTHelH. AKTHBHOE
WCIONIb30BAHUE 33124 Ha BCEX ATAmax y4eOHOTo Mpolecca pa3BuBaeT TBOPUSCKUE CIIOCOOHOCTH
IIKOJIEHUKOB.

[Tpu u3yuennu reoMeTpun GOPMUPYIOTCS YMEHHS Y HABBIKH YMCTBEHHOTO TPYJa — INIAHUPOBAHKE
cBOEi paboTHI, MOMCK PAIlMOHAIBHBIX ITyTEH €€ BBITIOTHEHNS, KPUTHYECKAs OllEHKa ee pe3yabTaToB. B
MPOIIECCe U3YUYCHUS TEOMETPUH IIKOJIBHUKH JTOJKHBI HAYYNTHCS H3JIaraTh CBOM MBICIH SICHO U
HUCYCPIBIBAIOIIC, IAKOHUYHO U €EMKO, HpI/IO6peCTI/I HaBBIKH Y€TKOT'O, aKKYpPaTHOT'O U I'paMOTHOI'O
BBIIIOJTHEHUS MaTEMaTHYECKUX 3aITHCE.

B xo/e n3yueHus reoMeTpun pa3BUBACTCS JTOTUIECKOE MBITILIeHHE yaanmxcs.CaMu 00beK T
TeOMETPHUYECKUX YMO3AKIIOUSHHH U TIPUHATHIC B TEOMETPHH MTPaBHIIa X KOHCTPYUPOBAHHUS CIIOCOOCTBYIOT
q)OpMI/IpOBaHI/IIO YMCHI/Iﬁ O6OCHOBBIBaTB " OJOKa3bIBATh CYXXJACHUA, IPUBOJUTH YCTKUEC OIIPCACIICHUA,
Pa3BHUBAOT JOTHYECKYIO MHTYHIIHIO, KPATKO U HATJISIHO IMOKA3hIBAIOT MEXaHU3M JIOTUYECKUX TTOCTPOSHHUHA 1
yd4aTr uX MPUMEHEHHUIO.

- Bocnumanue Kyiemypsl IUYHOCHU, OMHOWEHUS. K MAMeMAmuKe KaK K 4acmu o0weuenogedeckol
KYIbmypol.

I'eoMeTpuHs pacKpbIBacT BHYTPECHHIOK FAPMOHHIO MATEMATHKH, (POPMHUPYET MOHUMAHUE KPACOThI U
M3SIIECTBA MATEMATHUECKUX PACCYXkKICHUH, CITIOCOOCTBYET BOCIIPUATHIO T€OMETPUIESCKUX (POPM, YCBOCHHUIO
MOHSITUS cuMMeTpusi. Ee nsyuenue pa3BuBaeT BOOOpaKeHHE, CYIIIECTBEHHO 000TaIlaeT U pa3BUBACT
MPOCTPAHCTBEHHBIC TPE/ICTABIICHHUS.

Oo0mas xapakTepucTHKa y4eOHOr0 mpeaMeTa

B xypce reoMeTprur MOXKHO BBIJIEUTH CIEIYIOIINE OCHOBHBIE COAepIKaTeIbHbIE JIMHNN: « Hacnaonas
eeomempusy, «l eomempuyeckue dueypvly, Hsmepenue eeomempuueckux eenuyuny, «Koopournamoiy,
«Bexmopuwry, «Jlocuxa u mnoocecmeay, «I eomempus 8 ucmopuueckom pa3eumuuy

Jlunus «HarnsgHas reoMeTpus» ( 3JEMEHTHI HAITHOW CTEPEOMETPHUH)- CIIOCOOCTBYET Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEACTABICHUN yYaluXcsl B paMKaxX U3y4YeHUs TUIAaHUMETPHUU.

Copepxxanne  pasnenoB  «l'eomerpuueckne ¢urypsly u  «l3MepeHHEe  TeOMeTpPHUYECKUX
BEJIMYMH»HALICIIEHO Ha MOJYYCHHWE KOHKPETHBIX 3HAHUM O TeoMETpHuYecKoW (Urype Kak BakHeWIIen
MaTEeMaTHYECKOW MOJENW [UJIsl OMHCaHUs OKpyXkaromero mwupa. CHcTeMaTHdecKkoe H3ydeHHe CBOWCTB
TeOMETPUYECKUX (DUTYP MO3BOJIUT PA3BHUTh JIOTHYECKOE MBINUICHHE M MMOKa3aTh MPUMEHEHHE dTHX CBOWCTB
MIpU PEIICHUH 3a/1a4 BBIYMCIUTEILHOTO U KOHCTPYKTUBHOI'O XapaKTepa, a Takke MPaKTHUECKUX.

Marepuas, OTHOCSIIMICA K cojJiepkaTeabHbiM JuHUSIM  «KoopnuHatel» u  «BekTopbl», B
3HAYNUTENIFHOW CTENEHH HeceT B ce0e MEeXMpeIMETHhIC 3HAHHSA, KOTOphIE HAaXOISIT MPHMEHEHHE KakK B
Pa3IMYHBIX MATEMaTUYECKUX JUCLHUIUIMHAX, TAK U B CMEXKHBIX IIPEIMETaX.

Oco0eHHOCTBIO TUHUH «JIOTHKa 1 MHOXKECTBa» SIBISETCA TO, YTO MPEACTABICHHBIN 3/16Ch MaTepHal
M3y4aeTcs MPEUMYIIECTBEHHO IPU PAcCMOTPEHHH pa3iM4YHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMN
MaTepHaj HalelieH Ha MaTeMaTHIeCKoe Pa3BUTHE ydaluxcs, popMUpOBaHKE Y HUX YMEHHUS TouHO. CkaTo U
SICHO M3JIaraTh MBICJIM B YCTHOW M MUCbMEHHOU peuu.

Jluaus  «leomempus 6 ucmopuweckom pazgumuuy TpeaHa3HadeHa Uil (HOPMHUPOBAHHSA
MPEICTaBICHUI O TEOMETPHH KaK YacTH 4eJIOBEUYECKON KyJIbTYpHI, sl OOIIEro pa3BUTUS LIKOJILHUKOB, TS
CO3/IaHUs KyJIbTypHO- HCTOPUYECKOU CPeIbl 00yIeHUSI.

Lenu 00y4yeHUsi reoMeTPUM:

® OBJAJIEHHE CHCTEMOW TeOMETPHYECKUX 3HAHWHA W YMEHHH, HEOOXOOWUMBIX [JIsI TpPUMEHEHHsS B

MPaKTUIECKOU AEATEIbHOCTH, U3YUCHHUS! CMEXHBIX AUCIMIUIMH, IPOAOJDKEHUS 00pa30BaHus;

® UHTEUICKTyalbHOE pa3BUTHE, (OPMHUPOBAHHE KayecTB JMYHOCTH, HEOOXOIMMBIX YEIIOBEKY IS

MTOJTHOIIEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH, KPUTHYHOCTBH

MBIIUICHAS W WHTYWILWH, JIOTHYECKOE MBIIUIEHUE, 3JEMEHTHl alTOPUTMHUYECKONH KYJIbTYpPHI,

MPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K PEOJOICHUIO TPYIHOCTEH;

e (opMHpOBaHUE MPEJCTABICHUI 00 WAESIX M METO/JaX MATeMAaTHKH KaK YHHBEPCAJIbHOTO SI3bIKa

HayKHU U TEXHUKH; CPEJICTBA MOACIUPOBAHUS SIBIICHUI U ITPOLIECCOB;

® BOCIUTAHUE KyJIbTYPbl JUYHOCTH, OTHOLICHHS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBeYeCKOn
KYJbTYpbI, TOHUMAaHUS 3HAYUMOCTH MaTEMAaTHKH JUISI HAYYHO-TEXHUYECKOT0 IIporpecca;

3agaum:
-BBECCTHU OCHOBHBIC FeOMeTpPI‘IeCKPIe IIOHATHA, Hay‘II/ITB pa3nnanL UX B3aUMHOC



PacCIONOXKECHHE;

-HAY4IHUTh PACIO3HABATH F€OMETpHUECKHe (GUTypBI U H300paXxaTh UX;

-BBECTH MOHATHA: TEOpEMa, JOKa3aTeIbCTBO, IPU3HAK, CBOMCTBO;

-M3Y4HTh BCE O TPEYTOJbHUKAX (3JIEMEHTHI, IPU3HAKH PABEHCTBA);

-U3y4MTh NIPU3HAKYU NAPAJUICTBHOCTH NPSAMBIX U HAYUUTh IPUMEHATh UX MPU PEILICHUU 3a1a4 U
JI0Ka3aTeJIbCTBE TEOPEM;

-HaY4UTh PEIIATh FEOMETPUUECKUE 3a]a4H HA JOKA3aTeIbCTBA U BEIYUCICHUS;

-IIOJAIFOTOBUTH K JAJbHEHIIEMY U3YUCHHUIO T€OMETPUU B MOCIEAYIOMINX KIacCax.

MecTo npeamera B y4eOHOM IJIaHe

YueOnblii mpenmer «l'eomeTpuss 7-9» BXOOUT B mNpeaMeTHYI0 obuaactb «MaremaTuka u
WHPOpPMATHKa» B 00s3aTENbHYIO YacTh YUSOHOT0 IUTaHa YUPEKACHUSL.

B yueOHOM I1aHE NTHIIes HA U3YUCHHE TeOMETPHUH B 7-9 Kilaccax Ha 6a30BOM YPOBHE OTBOIUTCS 2
yaca B HEJICIIO B TCUESHUE KA 10ro rofa ooy4enus (68 4. B rox), Bcero 204 ypoka. Ha yrirybneHHOM ypoBHE
B 7-9 KJaccax KOJUYECTBO YACOB MOKET OBITh YBEIMYEHO /0 3 U B HEAETIIO 3a CUET KOMIIOHEHTA
00pa30BaTeILHOr0 YUPEKACHUS U cocTariaTh 102 4. B roj, Bcero 306 yacos.

Cpok peanusanuu — 3 ronia

IlnanupyemMblie pe3yabTaThl 0CBOCHHUSA MpeaMeTa ajareopol B 7-9 kiaaccax

JIM4YHOCTHBIE

1) ChopMHPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH
00yJaronmxcs K CaMOPa3BUTHIO M CAMOOOPa30BaAHMIO;

2) ChopMHpPOBaHHOCT IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO Pa3BUTHSI HAYKH ¥ OOIIECCTBECHHOM MPaKTUKH;

3) ChopMHPOBaHHOCTh KOMMYHHMKATHBHOH KOMIICTGHTHOCTH B OOIIEHHH CO BCEMHU

yY4aCTHUKaMU 06paSOBaTCJ'ILHOFO mnmpomnecca, B 06pa3OBaTeJ'H>HOI71, yqe6H0 - HCCJ'IGZ[OBaTCJ'H:CKOﬁ U Opyrux
Buaax ACATCIbHOCTHU,

4) YMeHue SICHO, TOYHO, TPaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M MHUCHMEHHOW pEyH,
MMOHUMAaTh CMBICII TIOCTaBIEHHOW 3a/Ja4yd, BBICTPAWBaTh apPryMEHTALMIO, TPUBOJUTH MPHUMEPH H
KOHTPIIPUMEDHI,

5) [IpencraBieHne 0 MaTeMaTHYECKON HayKe Kak cepe uemoBedecko AesITeIbHOCTH, 00
JTarnax ee pa3BUTHs, O €€ 3HAYNMOCTH ISl pa3BUTHS [IMBUIN3AIIH;

6) KpuTHuHOCTE MBINUICHUS, YMEHUE PACIIO3HABATE JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTIIMYATh TUIIOTE3Y OT (haKTa;

7) KpeaTuBHOCT MBITIIIICHNS, MHUIIMATHBA, HAXOTIYMBOCTh, AKTHBHOCTH IPH PEIICHUH
anre0pamvecKux 3a1ad;

8) YMeHUe KOHTPOJIUPOBATH MPOIIECC U Pe3yNIbTaT YIeOHOM MaTeMaTHYECKOU JesITeIbHOCTH;

MeTtanpeaMeTHble

1) YMeHne caMoCTOSATENLHO THIAHUPOBATh MYTH JOCTXKEHUS TIeTIei, 0CO3HAHHO BHIOMPATh
HauOoee 3¢ EeKTUBHBIC CIIOCOOBI PEIICHUs YUSOHBIX U MO3HABATENBHEIX 337124,

2) YMeHHUe OCYIIECTBISATh KOHTPOJIb [0 PE3yJIbTaTy U CIIOCO0Y ACHCTBHS HA YPOBHE
MIPOM3BOIFHOTO BHUMAHHS M BHOCUTH HEOOXOINMBIE KOPPEKTHBEL,

3) YMeHHe aieKBaTHO OIICHUBAThH MPABUIHLHOCTh WU OIMIMOOYHOCTh BBIMTOJIHCHUS YIeOHOM
3aJ1a4d, €€ 0ObEKTHBHYIO TPYTHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS;

4) Oco3HaHHOE BIIaICHNE JTOTHYCCKUMU JCHCTBHAM U OTIPEACIICHUS TTOHATHH, 0000IICHMS,

YCTaHOBJICHHUS aHAIOTHUH, KITacCH(UKAIINK Ha OCHOBE CAMOCTOSTEILHOTO BRIOOpPA OCHOBAHUH M KPUTEPHEB,
YCTaHOBJICHUSI CBSI3CH;

5) YMeHne ycTaHaBIUBaTh MPHYNHHO-CIICICTBEHHBIE CBSI3H; CTPOUTH JIOTHYECKOE
paccyXxaeHue, 1enath yMo3akiodeHne (MHIyKTHBHOE, IeAYKTUBHOE U TI0 aHAJIIOTHUH) U BBIBOIBL,

6) YMeHue co3aBarh, IPUMEHSThH U TPEOOPa30BLIBATh 3HAKOBO- CHMBOJINYECKHE CPEJICTRA,
MOJICTTH M CXEMBEI JUTsI pEeIIeHUs YIeOHBIX U MMO3HABATEIHLHBIX 33/1a4;

7) YMeHne oprann3oBbIBaTh YUeOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTD C
YUHUTEIEM U CBEPCTHUKAMU: ONPEEISIT IENH, pactpeesicHue PyHKIUN U poJiei y4aCTHUKOB,
B3aMIMOJICHCTBYE U 00IIHE CIIOCOOBI PadOTHI, yMeHHE paboTaTh B TPYIINe: HAXOAUTh O0IIee PEIICHHE U
pasperiath KOHQJIMKTHI HA OCHOBE COTJIACOBAHMUSI MO3HIIMI U yUeTa HHTEPECOB; CIIyIIaTh HapTHEPA;
(hopMyIpoBaTh, APTYMEHTHPOBATH M OTCTAWBATh CBOE MHEHIIE;



8) ChopMHUPOBaHHOCTD U Pa3BUTHE YUCOHOH M OOIICIIONB30BATEIHCKON KOMIICTCHTHOCTH B
00J1aCTH UCTIOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHojorui ( UK T-koMIeTeHTHOCTH);

9) [NepBoHaYambHBIC IPEJCTABICHUS 00 UICIX U METOIaX MATEMATHKH KaK YHUBEPCATLHOM
S3BIKE HAYKU U TEXHUKH, O CPEICTBE MOJICIIMPOBAHNS SIBIICHHUI U ITPOLIECCOB;

10) YMeHne BUIIETh MATEMaTHICCKYIO 3a71a9y B KOHTEKCTE MTPOOIEMHOM CUTYaITH B IPYTHUX
TUCIUIUTNHAX, B OKPYXKAIOMIEH KU3HHY,

11) YMeHne HaXOANUTh B Pa3IMUHBIX UCTOYHUKAX WHPopMauio. HeoOxomumyto amst pemenus
MaTeMaTHYECKUX MPOOIIEM, U TIPEJICTABIATE €€ B MMOHATHOI opMe; MPUHUMATH PEIICHHE B yCIOBHSIX
HETIOJTHON ¥ M30BITOYHON, TOYHOW M BEPOSTHOCTHON MH(POPMAIIHH;

12) YMeHHe MOHUMATh U HCTIONb30BaTh MATEMAaTUYECKHE CPE/ICTBA HATIIIAHOCTH ( PUCYHKH,
YEPTEXKH, CXEMBI U JIP.) JUIS WLTIOCTPALUN, HHTEPIPETAIIUN, apTYMEHTAIIHN;

13) YMeHHe BBIIBUTATH TUITOTE3BI TIPH PEIICHUN YISOHBIX 3a7a9 U TOHUMAaTh HEOOXOUMOCTh
WX TPOBEPKH;

14) YMeHune npuMeHsITh MHAYKTUBHBIC U e IyKTUBHBIC CIIOCOOBI PacCy>KACHUH, BUACTD
pa3IMYHBIE CTPATETUN PEUICHNS 3a/1aY;

15) IToHMMaHue CYITHOCTH aIrOPUTMUYECKUX MPENUCAHUN U yMEHHE IEUCTBOBATh B
COOTBETCTBHU C MPEJIOKECHHBIM aJITOPUTMOM;

16) YMeHHne caMOCTOSTENILHO CTaBUTh IENIH, BEIOMPATh M CO3/1aBaTh aJlTOPUTMBI JJIS PEIICHUS
Y4IeOHBIX MAaTEeMAaTHIECKHUX TIPOOIIEM;

17) YMeHune naaHnupoBaTh U OCYIIECTBIATE ASATEIbHOCTD, HAPABICHHYIO Ha PELICHUE 3a/1a4
HCCIIEI0BATENBCKOTO XapaKkTepa.

IIpenmetnbie

1) YMenune paboTaTh ¢ TEOMETPUIECKUM TEKCTOM ( CTPYKTYpHPOBaHHUE, U3BJICUCHUE

HE00X0IMMOH HH(pOpPMALIUK), TOYHO U TPAMOTHO BBIPaXKaTh CBOM MBICIH B yCTHOM M MMCbMEHHOM peun,
MPUMEHSAA MaTEMaTHYECKYI0 TEPMHHOJIOTHIO U CHMBOJIMKY, UCTIONB30BATh PA3INYHBIE SI3BIKM MaTEMATHKH (
CJIOBECHBIN, CHMBOJIMUYECKHM, rpad)nuecKkrii), 000CHOBBIBATE CYKICHHUS, TPOBOIUTD KIaCCU(PHUKALIHMIO,
JOKa3bIBaTh MaTEMATUYECKHE YTBEPKACHNUS;

2) Brnagenne 6a30BbIM MOHSATHITHBIM aIlllapaToM 110 OCHOBHBIM pa3fieNiaM COJEPKaHHS, UMETh
npeacTaBieHrue 00 OCHOBHBIX M3Y4aeMbIX MOHATHAX KaK BKHEHIINX MaTeMaTH4eCKUX MOJEIAX,
MO3BOJIAIOLIUX OMMCHIBATh U U3y4aTh peallbHbIE POLIECCH U SIBICHUS;

3) OBnaieHue HaBBIKAMHU YCTHBIX, TUCHMEHHBIX HHCTPYMEHTAIBHBIX BEIUNCIICHUH;

4) OBnaseHue reOMETPUUECKUM SI3IKOM, YMEHHUE MCIIOJIB30BaTh €T0 ISl OIMCAHUS IPEIMETOB
OKpY’KaroIllero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN U H300pa3uTEIbHBIX YMEHHH,
MpHOOpETEHNE HAaBBIKOB TEOMETPUYECKUX MTOCTPOSHUI;

5) VYcBoeHre cUcTEMBI 3HAHUH O MJIOCKUX (Urypax M X CBOHCTBAX, & TAK)KE HA HATJISIAHOM
YPOBHE — O IPOCTENIINX POCTPAHCTBEHHBIX TENAX, YMEHHE IPUMEHATh CUCTEMaTHUECKHE 3HAHUS O HUX
JUTSL PETIeHUs] TEOMETPUYECKUX U TPAKTUIECKUX 3aa4;

6) YMeHue u3MepsITh AJMHBI OTPE3KOB, BEIMUMHBI YTITIOB, HCIIONB30BATH (POPMYJIBI AJIS
HaXOKACHUS EPUMETPOB, IUTomaneil 1 00beMOB TeOMETPUIECKUX QUTYD;
7) YMeHue NpUMEHATh N3yUeHHbIE OHATHSL, PE3yJIbTaThl, METOMBI IJIs pEICHU 3a7a4

MPAKTHUYCCKOT O XapaKTepa U 3aaa4 U3 CMCIKHBIX JUCHUIUINH C UCIIOJIB30BAHUCM IIPpU HCO6XOI[I/IMOCTI/I
CIIPABOYHBIX MATCPHUAJIOB, KAJILKYJIATOPA, KOMIILIOTECPA.

Crnoco0blI M ¢popMbI OLIeHMBaHNUSA 00Pa30BaTeIbHBIX Pe3yJbTATOB 00yYAIOIMXCS

Ocobennocmu oyeHKu npeoMenHbIX pe3yaomamos oceoenusn yuawjumucsa OIL.

ConepxaTeibHblii KOHTPOJIb U OLIEHKA MPEIMETHBIX pe3yJbTaToB ocBoeHus yuwamumucs OII
IpeyCMaTPUBAIOT BBIABICHHE WHIWBUAYaJIbHOW JMHAMHKH KadeCTBa OCBOCHHS COJEPXKaHHS ydeOHOTOo
npeaMera peOeHKOM.

Buasl KOHTpOIIS A7 OTCIEKUBAHUS YPOBHSI Pa3BUTHS Y YUAIUXCS 3HAHUM U YMEHHU:

® CTapTOBBIE U UTOTOBBIC MPOBEPOUYHBIE PAOOTHI;
® MAarHOCTHYECKHE PadOTHI;

e TeMaTU4ecKHe MPOBEPOUHbIE pabOThI;

e WTOroBas NPOBEpOYHas padora.

CraproBasi mpoBepoYHasi padoTa IPOBOANTCS B Hadaie y4eOHOTO Toja WM M3YYCHHS] TEMBI U
ompeneNnseT aKTyalbHbI YPOBEHb 3HAHUH YUalTUXCsl, HEOOXOAUMBIN IJIs1 IPOAOIIKEHUST 00YUYEeHHUS, a TaKKe
MO3BOJISIET HAMETHUTH "30HY O KalIIero pa3BUTHs yueHHKa' .



JmarHocTuyeckne padoThbl BKIIOYAIOT B ceOs 3aJaHMs, HAIPABICHHBIC HA NPOBEPKY OCBOCHHUS
YYaLIUMHCS TIOOIEPALIMOHHOTO COCTaBa JICHCTBUS, KOTOPHIM OHM JOJDKHBI OBJIAJETh B paMKaxX JaHHOM
yueOHOI 3a1a4H.

TemaTnyeckasi MpoBepoYHasi padoTa MPOBOJUTCS 10 paHee U3YUYCHHOH TeMe, B XO/¢ U3y4YCHUs
CIIeTyIONIEH, Ha dTaTle PEIICHNs YaCTHBIX 3a1a4. Pe3ynbraTel mpoBepKH PUKCUPYIOTCS B KIIACCHOM XKYpPHAJIE.

HroroBasi mpoBepouHasi paboTa IPOBOIUTCS B KOHIIE ampesisi — Mae, BKJIFOYAeT B ce0sl 3a1aHus HA
OCHOBHBIE TEMbI Y4eOHOro roja. Bo3MOXHO NpOBelIeHHWE MTOrOBOW MPOBEPOUYHOIl pabOThl B HECKOJIBKO
3TanoB. Pe3ynbpTaThl MPOBEPKH (PUKCUPYIOTCS B KIIACCHOM JKypHAJIE.

OreHKa NOpPEIMETHBIX pe3ysbTaroB ocBoeHusi yuammmucs OIl ocyiecTBisieTcss Ha OCHOBE
TPaJAMIIHOHHBIX Pa0OT, TAKUX KaK TECT, CAMOCTOSATEIbHAS padoTa, IpaKkTuIecKas padbora u JIp.

PaGora wmoxeT coaepkarh 3amaHus O0Os3aTeNbHBIC IS BHIIOJHEHUS U JIOMOJHHUTEIHHBIC.
BrImonmHeHHs TOTIOTHUTENBHBIX 3aJaHH OTICHUBACTCS TOTOJHUTEIHHBIMU OaslllaMi, KOTOPBIE YIUTHIBAIOTCS
MIpH OIICHUBAHUU BCEil pabOoTEHI.

1. OueHka IUChbMEHHBIX KOHTPOJIBHBIX pa00T 00yYaIOIIMXCs 10 MaTEMAaTHKE.

OTBeT OLIEHUBAETCS OTMETKOM «5%», €CIIu:

. o0s13aTeNbHAS YaCTh; paboTa BHITIOTHEHA TIOTHOCTHIO
. B JIOTUYECKUX PACCYKICHHUIX U 00OCHOBAHHUH PEIICHUSI HET MPOOEIIOB M OMTHOOK;
o B PEUICHUU HET MAaTEMAaTHYECKUX OMMUOOK (BO3MOXHA OJHA HETOYHOCTh, OMKCKA, KOTOpas

HE SIBIISIETCS CJIEICTBUEM HE3HAHUS MM HEMOHUMAaHHsI yueOHOTO MaTepuana).
OtmeTKa «4» CTaBUTCA B CIIEAYIONUX CIyYasx:

. paboTa BBINIONHEHA MOJHOCTHIO, HO OOOCHOBaHUS IIArOB PEICHHS HEJOCTATOYHBI (€CIU
yMeHHe 000CHOBBIBATh PaCCYKAECHHUS HE ABISUIOCH CIIEIUATBHBIM 00bEKTOM IPOBEPKH);
o JIOITYIIEHbI OJIHA OIMUOKA WM €CTh JIBa — TPH HEJ0YETa B BHIKIIA/IKAX, pUCYHKAX, YePTEKAX

wiu rpadukax (eciau 3TH BUIBI paboT HE SBJISIIMCH CIENUATBHBIM 00BEKTOM TIPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIH:

° JOTYIIeHO OoJyiee OAHOW OMmMUOKM WM Oollee JBYX — TpPEX HEJAOYETOB B BBHIKJIAJIKAX,
YyepTekax Wi rpadukax, Ho o0ydaronuiics obiaagaet 00s3aTeIbHBIMA YMEHHSIMU 110 TIPOBEPIEMOI TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

° JIOTIYIIEHbI CYIIECTBEHHBIC OIIMOKH, IOKa3aBIME, YTO OOydYaroIuics He o0nagaeT
00s13aTeILHPIMU YMEHHUAMH 110 JAHHOW TeMe B TIOJTHOU Mepe.

OtmMmeTKa «1» cTaBUTCS, €CIu:

° paboTa moka3ala MoJIHOE OTCYTCTBHE Y 00yJaromerocs 00sA3aTeNbHBIX 3HAHUN U YMEHHH 110
MPOBEPSICMON TeMe WX 3HAYMTEIbHAs YacTh pabOTHI BBHIIIOJHEHA HE CAMOCTOSTENBHO.

Yuutens MOXET TMOBBICUTh OTMETKY 3a OPUTHHANBHBI OTBET HAa BONPOC WJIA OPUTHHAIBHOE
pelICHUE 3aauu, KOTOPBIC CBUACTEIBCTBYIOT O BBICOKOM MAaTEMAaTHYCCKOM PAa3BUTHU OOYYAIOUICTOCS; 3a
pelieHue 0oJiee CIIOKHOM 3a/ayd WM OTBET Ha 0oJiee CIIOKHBIN BOMPOC, MPEIJIOKCHHBIC 00yJYaroIeMycs
JIOTIOJTHUTENBHO TTOCIIE BHITTOIHEHUS M KaKUX-JIN00 APYTUX 3aIaHuUi.

2.0LEHKA YCTHEIX OTBETOB O0YYAIONINUXCS 10 MATEMATHKE

OTBeT OIICHUBAETCS OTMETKOM «5», €CIIH YICHHK:

o MOJTHO PAaCKpBUI COJEplKaHWEe Marepuaga B 0ObeMe, MPEeTyCMOTPEHHOM IPOrpaMMoON M
yueOHUKOM;

o W3JIOKWJI ~ MaTepHall TPAaMOTHBIM  SI3BIKOM, TOYHO  HCHOJNB3YS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEIEICHHON JIOTHYECKON ITOCIIEI0BATEIbHOCTH;

o MPaBUIBHO BBIOJIHWII PUCYHKH, YEPTEKH, TPaQUKH, COIYyTCTBYIOIINE OTBETY;

o MoKaszajl yMEHHE WJUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH NpUMEpaMHM, NMPUMEHSTH €€ B
HOBO¥ CUTYyaIlMX TP BBITIOJIHEHUH TIPAKTHYECKOTO 3a/1aHVS;

o MPOJAEMOHCTPUPOBANl  3HAaHME TEOPUU paHEC W3YYCHHBIX COIMYTCTBYIOLIMX  TEM,
c(OPMHUPOBAHHOCTH U YCTOMYMBOCTH UCTIONB3YEMBIX TIPH OTBETE YMEHHI 1 HABBIKOB,

o OTBeYaJl CaMOCTOSITENILHO, 6€3 HABOAIINX BOIPOCOB YUUTEIIS;

. BO3MOXXHBI OJIHA — JIB€ HETOYHOCTH TPU OCBEUICHHWE BTOPOCTEIEHHBIX BOIPOCOB WIIM B

BBIKJIAJIKaX, KOTOPBIE YUEHHK JIETKO UCIIPABHII TIOCIIE 3aMEYaHUS YIUTEIIS.

OTBET OLICHUBAETCS OTMETKOM «4%»,

. €CJIM yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHHAM Ha OLIEHKY «5», HO MPH 3TOM UMEET OJWH U3
HEJIOCTATKOB: B M3JI0KEHUH JIOMYIICHbI HEOOJIbIINE MPOOEIbl, HE HCKA3UBIIIEE MATEMAaTHIYECKOE COJCPKAHNE
OTBETA;



o JIOTIYIIEHBl OJWH — J[BA HEJIOYETa INPU OCBEIICHUHM OCHOBHOTO COJICPXKaHUS OTBETA,
WCTIpaBJICHHBIE MTOCTIC 3aMEYaHUsI YIUTEIIs;

o JIOMYIICHbl OImuOKa WM Oojiee JBYX HEJAOYETOB MpPH OCBEIICHUH BTOPOCTEIICHHBIX
BONPOCOB WJIM B— BBIKJIAJIKaX, JIETKO MCIIPABICHHBIC TIOCTIC 3aMEUaHMsl YIUTEIsL.

OtMeTKka «3» CTaBUTCSA B CIEAYIONMINX CITydasX:

o HETOJTHO PACKPBITO COJepKaHWe MaTepuana (CoiepKaHHWe HW3JI0XKEHO (parMeHTapHO, He
BCEr/Ia— TOCJIE0BaTeIbHO), HO MOKa3aHO 0O0llee MOHMMAaHUE BOIMPOCa M MPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIE JIJISl YCBOGHUS MPOTPaMMHOTO Marepuana (onpezaeicHbl « TpeOoBaHUAME K MaTeMaTHYeCKON
MOITOTOBKE O0YYAIOMIMXCS» B HACTOSIIECH MPOrpaMMe 110 MaTeMaTHKE ),

° HUMCIINCh 3aTpyAHCHUA MWW OONYIICHBI OolINOKH B OIIpEaCJICHNU MaTeMaTHYeCKOM
TEPMHUHOJIOTHH, YePTEKaX, BBIKIA/IKaX, HCIPABICHHBIC TTOCIE HECKOJIBKUX HABOMAIINX BOIPOCOB YUUTEIS;
YYECHHUK HE CIPaBUIICA C MPUMCHCHHEM TEOPUH B HOBOW CHUTYAIlMM TPH BBIMTOJHCHUH MPAKTHYSCKOT0—
3aJaHuA, HO BBITIOJTHWII 3aJaHU O6513aTeJILHOFO YPOBHS CIIOKHOCTH 1O IIaHHOfI TEME,

o MpU  JOCTATOYHOM 3HAHHM TEOPETHYECKOTO MarTepuana BbISBICHA HEJOCTATOYHAS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMECHHI U HABBIKOB.

OTMeTKa «2» CTAaBUTCS B CICIYIONUX CIydasx:

o HE PAaCKPBhITO OCHOBHOE COJIepKaHue yueOHOro MaTepuara;

o OoOHApy)KCHO HE3HAHHWE YYCHHMKOM OOJbIICH WM HauOOoJee Ba)KHOW YacTH Yyd4eOHOro
Mmarepuaa;

o JIOTYINEHbI ONMIMOKM B ONpPEICJICHHH TOHATHHA, MPU HCIOJb30BAHUHA MATEMAaTHYECKON

TEPMUHOJIOTHH, B PHCYHKaxX, YepTexax WM TrpauKax, B BBIKJIAJKaX, KOTOPbIE HE MCHPABICHBI TOCIE
HECKOJIBKUX HaBOJAIIMX BOIPOCOB YUUTEIS.

[IpomexyTouHas oleHKa, PUKCUPYIOIIAst JOCTHKCHUE MPEAMETHBIX TUNIAHUPYEMBIX PE3yJIbTaTOB U
YHUBEpCATBHBIX YUCOHBIX ICHCTBHUI Ha YPOBHE HE HIDKE 0a30BOTO, SBIISCTCS OCHOBAHHUEM JIJIS TIEPEBOIA B
CJICYFOINUHI KJTacC U JUIS IOMyCKa 00yJaroierocs K rocy1apcTBEHHOM UTOTOBOM aTTecTanuu. B cirydae
WCTIOJIb30BAHUS CTaHAAPTU3UPOBAHHBIX H3MEPUTEILHBIX MATCPUAIIOB KPUTSPUH JTOCTHKEHUS/OCBOCHUS
y4e0HOTO MaTepraa 3aJaeTcs Ha YPOBHE BhITONHEHUS He MeHee 50% 3amanuii 0a30BOro ypOBHS WU
MOJTyYEHUS 3TOTO MPOIIEHTA OT MAKCHMAJILHOT'O 0aJiia 3a BHIMOJIHCHUE 3a/1aHni 0a30Boro ypoBHsS B 2017-80
yua.roxy, 55% B 2018-19 yu. rony, 60% B 2019-2020 yu. roxy u 65% B 2020-2021 yuebrOoM rony u
MTOCIIENYIONTUX YIeOHBIX TO/Iax.

3 OLieHKa TECTOB 0 MAaTEMATHKE

OreHka 3a BBHINOJHEHNE TECTa MpelyCMaTpUBAETCsl aBTOpaMH COOPHUKA TECTOB B 3aBUCHMOCTH OT
CIIOHOCTH U KOJIMYECTBA MPEIOKEHHBIX JUTS BHIIOJHEHUS 3ananuid. O0mas kiaccudukanus omuook. [Ipu
OLICHKE 3HAHHH, YMCHUHI 1 HaBBIKOB O0YYArOIIUXCS CIEeAyeT YYUTHIBATh Bce OMMOKH (TpyObie U HErpyObie)
U HETOYETHI.

3.1. I'pyObIMH cUnTaOTCS OMIMOKY: - HE3HAHNE ONPEIeTICHUS] OCHOBHBIX ITOHATHH, 3aKOHOB, MIPaBHJI,
OCHOBHBIX IIOJIOXKEHUH TeOpuHu, HEe3HaHHE (QOpMyJI, OOIUEHPUHSTHIX CHUMBOJIOB OOO3HAYEHUIH BEJIHUYMH,
eIMHUIl UX M3MEPEHHUs; - He3HaHHEe HAaMMEHOBAaHUM €IMHUI U3MEPEHHS; - HEYMEHHE BBIACIUTH B OTBETE
TIIaBHOE; - HEyMEHHEe NMPUMEHSTh 3HAHUSI, AITOPUTMBI JJIsl PEIICHUs 3a/1a4; - HEyMEHHUE JIeNaTh BBIBOJBI U
000011IeHNS; - HEYMEHHE YHTaTh M CTPOHMTh TpauKH; - HEYMEHHE TO0JIb30BaThCs IMEPBOMCTOYHHKAMM,
Y4eOHHUKOM M CIIPAaBOYHUKAMH; - TIOTEPSI KOPHS WM COXpaHEHUE TIOCTOPOHHET0 KOPHS; - 0TOpackiBaHue 0e3
OOBSICHEHHH OIHOTO M3 HHUX; - PAaBHO3HAYHBIC UM OIIMOKH; - BBIYMCIUTEIbHBIE OLIMOKM, €CITd OHU HE
SIBIISIFOTCS OTIUCKOM; - JIOTHYECKUE OIINOKH.

3.2. K HerpyObiM ommOKaMm clemyeT OTHECTH: - HETOYHOCTh (DOPMYJHPOBOK, OIpeleNICHHH,
TIOHATHH, TEOPHUH, BBI3BaHHAs HETOJNHOTOW OXBAaTa OCHOBHBIX NPH3HAKOB ONPEAETISIEMOro MOHSATHS HIN
3aMEHOHN OJTHOTO - JIBYX U3 3TUX MPH3HAKOB BTOPOCTEIICHHBIMU; - HETOYHOCTh TpaduKa; - HepaluoHAIbHBIN
METOJ pelleHUs 3aJa4d WM HEJOCTATOYHO MPOJYMAaHHBIM IJIaH OTBeTa (HApYyLICHWE JIOTUKH, MOJMEHA
OTJENBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH); - HEpALIMOHAJIbHBIE METObI PA0OTHI CO CIIPABOYHON U
JIPYTOM JIUTEPATYPOii; - HEyMEHHE pPeliaTh 3a/Ia41, BHITIONHATH 3a/IlaHHS B OOIIEM BUJIE.

3.3. Hemoueramu SBISAIOTCS: - HEpalMOHalbHBIE TMPHEMBbl BBIUYUCICHHH W TNPeoOpa3oBaHUiL; -
HeOpeKHOe BBIIIOIHEHHE 3alicel, YepTexke, cxem, rpaguKoB

Kpumepuu oyenusanua mecmogvix pabom odyuaroujuxcs




B cnyuae, ecnu TeKCThl MUCHbMEHHON pabOTHI COAEpKAT 3aJaHUs TONBKO 0a30BOr0 YpPOBHS, TO OTMETKa
«4» - He meHee 75% paboTeL, OTMETKA «5» - He MeHee 90% paboTel. B cinydasx Beimonnenus meree 60% B
2019-2020 yu.r. (65% B 2020-2021 1 nocneayromuX y4eOHBIX TOAaX) CTABUTCS OTMETKA «2).

OcHOBHBIE THIIBI YYeOHBIX 3aHATHI:

. YPOK M3Y4EHHUS] HOBOTO Y4eOHOTO MaTepHana,;

. YPOK 3aKpeIUICHUs U NTPUMEHEHUS 3HaHUI;

o YPOK 000011af0IIero MOBTOPEHUS M CUCTEMATH3aluHU 3HAHU;
. YPOK KOHTPOJI 3HAHUN 1 YMEHH.

OCHOBHBIM THIIOM YpOKa SIBJISIETCS KOMOUHHUPOBAHHBIH.

Metoasl 1 npueMbl 00y4eHHMsI: YaCTUYHO-TIOMCKOBBIN (3BPUCTUYECKUN) METOA, pacckas, Oecena,
pabota ¢ xkHHUroH, o0oOmarmas Oeceia MO U3YYCHHOMY MaTepHaly, PelIeHUe 3aJ]la4, WHIUBHUYaIbHbIH 1
(poHTaNbHBIC OMIPOCHI, CAMOCTOSITENIbHAS M KOHTPOJIbHAS paboTa, TECT, 3aderT.

®opMbl OpraHu3alMu y4eOHOr0 mpouecca: WHIMBHAyalbHbIC, T'PYNIOBBIC, WHIUBHIYaJIbHO-
IPYIIIOBBIE, PPOHTAIBHBIE.

Ha ypoxkax ucnonbs3yrotces Takue GOpMBI 3aHATHIA KaK:

. PAKTUYECKUE 3AHITUS;
. TPEHUHT;

. KOHCYJIbTaLIUS;

. JIEKIIUSL.

@®opMbI KOHTPOJS: TEKylWid u WTOTOBBIA. IIpoBoamTcs B Qopme KOHTPOIBHBIX padoT,
paccunTaHHBIX Ha 45 MUHYT, a uTOroBas Ha 90 MUHYT, TECTOB U CAMOCTOSTENBHBIX paboT Ha 15 — 20 MuHYT
¢ mudpepeHINPOBAHHBIM OLICHUBAHUEM.

Texymuit KOHTPOJIb MPOBOJUTCS C LENbIO NMPOBEPKH YCBOEHUS H3y4aeMOro U TIPOBEPSIEMOTO
MIPOrpaMMHOI0 MaTepHuana; COAEp)KaHHWE  ONPENEIAIOTCA YYUTEIEM C YYETOM CTENEHH CII0KHOCTH
U3y4aeMoro MaTepuaja, a Takke ocoOeHHocTel oOyuaromuxcs kiacca. DOpMbl TEKyHIEro KOHTPOJIS:
(pOHTANBHBIA OMpPOC, ONMPOC B Mapax, TECTUPOBAHWE, KOHTPOJIbHAs PadOTa, CaMOCTOSITENbHBIE pabOoTEHI,
MaTEMaTHYECKUE TUKTAHTBHI.

HToroBeie KOHTPOJIbHBIE PAOOTHI IPOBOIATCS:

- TocJie U3yueHHs HauOoJjee 3HAYUMBIX TEM MPOTrPaMMBbl, - B KOHIE YUeOHOW YEeTBEPTH, - B KOHIIE
MOJTyTOHSI.

B 7 knacce KOHTPOJIBHBIX PadoT -6,

B 8 kiracce KOHTPOIBHBIX PaboOT -5,
B 9 knacce KOHTPOJIBHBIX PadoT -6,

Conep:xanue yueoOHoro npeamera «I'eomerpus» 7-9 kiaccobl

Harnsagnas reomerpusi. HarnmsgHele mpencTaBieHHsT O IPOCTPAHCTBEHHBIX (Urypax: KyoO,
napajuleNienuIe]], mpu3Ma, mupaMuzia, map, cdepa, KOHyC, UIHHAP. M300pakeHHe MPOCTPaHCTBEHHBIX
¢uryp. [Ipumeps! ceuenuii. Muororpanauku. [IpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IIMJIUH/IPA, KOHYCA.

ITonsTre o6beMa; equHUILI 00beMa. O0BEM MPSIMOYTOIHHOTO MMapajuIeenueaa, Kyoa.

TI'eomerpuueckue urypsl. [Ipsveie u yrael. Todka, mpsmasi, IockocTb. OTpe3ok, JTyd. YTOIL
Bunsl yrnos. BepTukanbabie U cMexHBIE YIibl.CpaBHEHHE OTPE3KOB U YIioB. CMEXHBIC M BEPTHUKAIBHBIE
VIJIBl ¥ UX CBOWCTBA. buccekrpuca yria.

[TapaniensHple W Tepecekaroniecss mnpsmble. llpu3HakM MapauIenbHOCTH TPSAMBIX. AKCHOMaA
MapajuIeTbHBIX TPsIMBIX. CBOMCTBA MapauieNbHBIX NPsAMBIX. [leprenaukymnspabie npsmele. [leprenaukysp
W HaKJIOHHAs K npsMoit. CepeAMHHBIN MEePIEeHANKYIISP K OTPE3KY.

TpeyronpHuk. MenuaHa, OMCCEKTpHCa W BBICOTa TPEYTOJbHHKA, CPENHSS JIMHUS TPEYTOJIbHUKA.
PaBHOOCpeHHBIE W pPAaBHOCTOPOHHUN TpeyrodbHuKH;  CBOHCTBA W TPU3HAKH PaBHOOEIPEHHOTO
TpeyronsHuka.llpu3Hakn paBeHcTBa TpeyrodbHUKOB. COOTHOIIGHHE MEXKIY CTOPOHAMH U yIJIaMu
TpeyronbHuka. HepaBeHCTBO TpeyronbHHKA.[IpSIMOYTONEHEIE TPEYTrOJLHUKH, WX CBOWCTBA W MPU3HAKH
paBeHCTBa.

Cymma yrioB TpeyrojbHUKa. BHemHue yriasl TpeyroibHuka. Teopema @aneca. IlomoOHble
TpeyronsHukH. [Ipu3Haku momobus TpeyroiabHUKOB. [IprMeHeHne MoAoOus K J0Ka3aTeNbCTBY TEOpPEM M
pemenmnto 3amad. Teopema [Iudaropa.CuHyc, KOCMHYC W TaHIE€HC OCTPOrO Yyria MpsSMOYTOJIBLHOTO
TpeyrombHuka yraoB or 0 go  180°. PemeHme NpSAMOYTONBHBIX — TPEYTOJNBHUKOB. OCHOBHOE



TPUTOHOMETPUYECKOE TOXKIECTBO. POPMYJIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC OJHOI0
1 TOTO Xe yrua. Perenne TpeyroJpHUKOB: TeOpeMa KOCHHYCOB U TeOpeMa CHHYCOB. 3aMedaTeIbHbIe TOUYKU
TPEyTONbHUKA.

UetsipexyroasHuk.[lapamnenorpamMm, ero CBOMCTBA U IpU3HAKU. Tpanenus, CpeaHsis TUHUS
Tpanernuu. [I[psMoyronsHUK, poMO, KBaapart, UX CBOMCTBA U IPU3HAKH.

MHOTOyTOIRHUK. BEITTyKITbIe MHOTOYTOJEHUKH. CyMMa YTJIOB BBITTYKJIOTO MHOTOYTOJIHHHUKA.
[IpaBunbHBIE MHOTOYTOJIBHUKU.

OxpyxHOCTh U KpyT. yra, xopaa. Cektop, cerMeHT. lleHTpanbHbie U BIUCAHHBIC yribl. Benmnmunna
BIMCAHHOIO yriia. B3auMHOE pacnosiokeHue NpsiMOil U OKPY>KHOCTH, JBYX OKpy:kHocTed. KacarenbHas u
CEeKyllass K OKpPYXHOCTH, HMX CBoOWcTBa. BmucaHHble W ONHUCaHHbIE MHOTOYTOJBHUKH OKpPYKHOCTb.
Bnucannas B TpeyroiabHUK, U OKPY>KHOCTb, OIUCAHHAs OKOJO TPEYroybHUKA. BrucaHHas u omucaHHbIC
OKPY>KHOCTH TIPaBIJILHOTO MHOTOYTOJIbHUKA.

I'eomeTpuyeckue mpeobpasoBanms. llonsTHe paBeHcTBa Teomerpudueckux (uryp.OrodpakeHue
TIOCKOCTH Ha cebs. [loHsATHe 0 ABMKEHWU: OCeBas W IEHTpadbHAas CUMMETPHUH, MapalIeNbHbBIN MepeHoc,
noBoport. [ToHsiTHEe 0 MOTOOWYU PUTYP U TOMOTETHUH.

[TocTpoenue ¢ moMoIIbI0 MUPKYISA U TMHEHKH. OCHOBHBIE 337]a4l Ha ITOCTPOEHUE: JelIeHHe OTpe3Ka
MONO0JIaM; MOCTPOEHUE YIJIa, PABHOTO JaHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM; MOCTPOCHUE
MEPIeHNKyYIsApa K TMpsIMOM, IOCTpOEHHE OWMCCEeKTPHCHl YyIya; JAeJeHHe OTpe3ka Ha N PaBHBIX
4acTel,[IOCTPOCHHE MTPABUILHBIX MHOTOYTOJIEHUKOB.

Peumienne 3amady Ha BBIYUCICHHE, [TOKA3aTEbCTBO U IOCTPOCHUE C HCIIOIB30BAHUEM CBOMCTB
M3YYECHHBIX QUTYD.

HN3mepenue reomerpuyeckux BeJu4uuH. J[inHa otpe3ka. PaccTosHMe OT TOYKM A0 MOPSIMOI.
Paccrosinue Mexay napajsiebHbIMU OPSIMBIMH.

ITepumeTp MHOTOYrOJBHUKA.

JnrHa OKpy>XKHOCTH, YHUCJIO TT; AJINHA AYTHU OKPYKHOCTH.

I'pagycHas mepa yriia, COOTBETCTBHE MEXIy BEIMYMHOW IIEHTPAIBHOTO yTia W ANUHONmyrn
OKPY>KHOCTH.

[Monstue mnomaau miockux ¢uryp. PaBHOcOcTaBiieHHBIe M paBHOBenukue (urypsl. [lnomamm
OpsAMOYTOJIBHMKA, Mapajuiesorpamma, TPEyroibHHUKa, Tpareuud. Ilnomans mHoroyrospHuka. Ilmomans
KpyTa ¥ 1miomaab cekropa. COOTHOIICHNE MEXKIY TUIOIIASIMH TOA00HBIX (DUTYD.

Pemenue 3a1au Ha BBIYUCICHUE U JOKA3aTEIbCTBO C HCITOJIb30BAHUEM H3YUYCHHBIX (DOPMYIL.

Koopaunartsl.YpaBuenue npsimoil. KoopinHatsl cepeinnbl oTpe3ka. @opMyiia pacCTOSHUS MEXKITY
JBYMSI TOUKAMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bekropsl. [Tonstue Bektopa. PaBeHCTBO BeKTOpOB. Cl0KEHHUE U BEIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3iokeHue BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHatel BEKTOpa.
IIpocreiiiiue 3ajauym B KOOpJWHATAX. YPAaBHEHUSI OKPYXHOCTH W mpsaMou. IIpumeHeHHe BEKTOPOB U
KOOPAMHAT MPH pellieHuu 3a1a4. CKalapHOe NPOU3BEICHUE BEKTOPOB U €0 MPUMEHEHUE B TEOMETPUUYCCKUX
3a/aay.

TeopeTuKko — MHOKeCTBEeHHbIe MOHATHA. MHOXECTBO, JIEMEHT MHOXECTBA. 3a/laHie MHOXKECTB
MEPEYUCIICHUEM  JJICMCHTOB, XapaKTEPUCTUYECKHM CBOWCTBOM. [lomMHOXecTBOo. OOBeAWHECHUE W
MepeCeYeHNE MHOMKECTB.

DyieMeHTHI JOruku. OnpeznencHue. AKCHOMBI U TeopeMbl. JlokasaTtensCTBO. JlOKa3aTeabcTBO OT
npotuHOro. Teopema, obpaTHas manHOU. [IprMep 1 KOHTpIIpUMED.

[lonsATHE O PAaBHOCHIBHOCTH, CIEJOBaHUH, YIOTPEOJIeHNE JOTHIECKUX CBSI30K eCu..., MO..., 8 MOM
U MOABKO 8 MOM Cy4ae, JTIOTUYECKUE CBSI3KU U, UU.

I'eomerpus B ucropuueckoM pa3zBuTun.Ot 3emiemepus k reomerpud. lludarop m ero mkoma.
®anec. Apxumen. IlocTpoeHue mNpaBUIIBHBIX MHOTOYroJdbHUKOB. Tpucekius yrma. KsampaTtypa xpyra.
YaBoenue kyba. Ucropus uncna 7. 3onoroe ceuenne. «Hauana» EBkimma. JI. Diinep. H.U. JloGadeBckwid.
Hctopusd nsToro nocrysara.

N300peTenne MeToaa KOOPAWHAT, MTO3BOJISIFOIIETO MEPEBOIUTh TEOMETPHUICCKUE OOBEKTHI Ha S3bIK
anreopsl. P. [lekapt u I1. @epma. [Ipumeps! pa3nuyHbIX CHCTEM KOOPIWHAT HA TUIOCKOCTH.

7 kaace

1. HauanbHble reoMeTpu4ecKHe cBeeHUs!

IIpocTeiimme reoMeTpudeckue GUTYPHI: IPsMasi, TOUKa, OTPE30K, Jyd, yroil. [ToHsTre paBeHCcTBa
reoMerpuyeckux ¢puryp. CpaBHEHHE OTPE3KOB U YIIIOB. MI3MepeHue 0Tpe3KoB, JiuHa oTpe3ka. 3mepeHue
YIJIOB, TpagycHas Mepa yria. CMe)XHble U BEpTHKAJIbHBIE YTIIbI, UX CBOMCTBA. [lepneHquKynapHbIe mpsSMBbIe.
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OcHOBHa4 11eJTb — CHCTEMATH3UPOBATh 3HAHUS YUAIIUXCS O MPOCTEUIINX TeOMETPHIECKUX (purypax
W MX CBOICTBaX; BBECTH MOHATHE PaBEHCTBA QUTYP.

B nanHo# TeMe BBOASTCS OCHOBHBIC T€OMETPUUYCCKUE MTOHATHUS M CBOMCTBA MPOCTEUILINX
TreOMETPHYECKUX (PUTYP Ha OCHOBE HATIISIHBIX MPEICTABICHUN YUaIuXCs MyTeM 0000IICHHUS OUEBUTHBIX
WJIM U3BECTHBIX U3 Kypca MaTeMaTuku 1-6 kiaccoB reomeTpruieckux ¢aktoB. [loHsTHE aKCHOMBI Ha
HavYaJbHOM dTare 00ydeHus] He BBOAUTCSA, M CaMU aKCHOMBI He ()OpPMYITUPYIOTCS B SIBHOM BHUJE.
Heo0xoumble NCXO0THBIC TIOJOKEHHSI, HA OCHOBE KOTOPBIX H3YYarOTCsl CBOHCTBA TEOMETPHUYECKUX (HUTYD,
MIPUBOJATCS B onHcaTe’dbHOl Gopme. [IprHIMTTHATEHEIM MOMEHTOM JTJAHHOW TEMBI SIBIIICTCS] BBEACHHE
MOHSTHSI PABEHCTBA FeOMETPHICCKUX (UTYp HA OCHOBE HATJISITHOTO TIOHSTHS HaloxeHus. OnpeeseHHoe
BHUMAHHE JTOJDKHO YICISITHCS NPAKTUUECKUM MPUTIOKEHUSIM F€OMETPUUECKUX TOHSITUH.

2. TpeyroJibHUKH

TpeyronpHuk. [Tpu3Haky paBeHCTBA TPEYTrOIbLHUKOB. [lepneHaukymnsap k npsamoil. Meauansi,
OHMCCEKTPHUCHI U BRICOTHI TPEYTOJIbHUKA. PaBHOOCAPEHHBIN TPEYTOMBHUK U €0 CBOMCTBA. 3a1a4n Ha
MOCTPOEHHUE C TOMOIIBIO UPKYIIA U TUHEHKH.

OcHOBHas 11eJTb — BBECTH MOHATHE TEOPEMBI; BEIpaOOTaTh YMEHHE JOKa3bIBATh PABEHCTBO
TPEYTOJIHHUKOB C TOMOIIBIO N3YYEHHBIX MPU3HAKOB; BBECTH HOBBIH KIIACC 3a/1a4 — Ha TIOCTPOCHHE C
MIOMOIIBIO IIUPKYJIS U JIMHEUKH.

[Ipu3Haky paBeHCTBA TPEYTOIHLHUKOB SIBIITIOTCS OCHOBHBIM Pa0OYMM aImapaToM BCETO Kypca
reoMeTpuu. J{oka3zaTenbCcTBO OOJBIIEH YacTH TEOPEM Kypca U TakKe pellieHne MHOTHX 3a7jad IPUBOAUTCS
IO CIIEAYIONICH CXeMe: TIOUCK PaBHBIX TPEYTOJIBHUKOB — O00OCHOBAHHE UX PABCHCTBA C IIOMOIIBI0 KaKOTO-
TO IPU3HAKA — CJICACTBUS, BHITEKAIOIINE U3 PABCHCTBA TPEYTOJNbHUKOB. [IprMeHeHrne Mpu3HaKoB
paBEeHCTBa TPEYTOJIHHUKOB MIPH PEIICHUH 3a/1a4 JaeT BO3MOKHOCTD MTOCTENIEHHO HAKAIUIUBATH OITBIT
MIPOBEACHHUS T0Ka3aTeNbHBIX paccykacHui. Ha HauanpHOM 3Tare u3y4eHus ¥ IPUMEHEHUS MTPU3HAKOB
PaBEHCTBA TPEYTOJIBHUKOB IEJIECO00Pa3HO UCIIOIB30BaTh 337]a4i C TOTOBBIMU YePTEIKAMHU.

3. lapajiesibHbIE IPSIMBbIE

[Ipu3Haky napamienbHOCTH IPAMBIX. AKCHOMa apalieNbHBIX TpAMbIX. CBOICTBA MapauIeIbHBIX
MPSIMBIX.

OcHoOBHas 1IeJIb — BBECTU OJIHO U3 BAKHEUIITNX MOHSATHI — MOHATHE MapalieIbHBIX IPSIMbBIX; AaTh
MepBoOe IpeacTaBleHre 00 akCHoOMax M aKCHOMAaTHYECKOM METOJIe B TEOMETPHH; BBECTH aKCHOMY
MapauIeTbHBIX MPSMBIX.

[Ipu3Haky U CBOHCTBA MapayUICIbHBIX MPSMBIX, CBSI3aHHBIE C yTriaMH, 00Pa30BaHHBIMHU TIPH
MepPECeUeHNH ABYX MPSAMBIX CEKYIIel (HaKpecT JIeKaIuMHU, OTHOCTOPOHHUMHU, COOTBETCTBEHHBIMH ),
IIMPOKO UCTIOIB3YIOTCS B JABHEHIIIEM TP N3YYEHUHN YETHIPEXYTrOIbHUKOB, MTOJ00OHBIX TPEYTOILHUKOB, IIPU
pelIeHnH 3a7a4, a TAKXKE B Kypce CTEPeOMETPHUHU.

4. CoOTHOLIEHUSI MEKAY CTOPOHAMH U YIJIaMH TPeyroJibHUKA

Cymma yrioB TpeyroibHuKa. COOTHOIIEHHE MEXAY CTOPOHAMH U yTIIaMH TPEYTOJbHUKA.
HepasenctBo Tpeyronsuuka. [IpsMoyroibHble TPEYTONBHUKHY, UX CBOMCTBA U MPU3HAKU PAaBEHCTBA.
Paccrosinue ot Touku g0 npsiMoid. PaccrosiHue Mexy napamienbHbIMU OpsaMbiMuU. [locTpoenue
TPEYTOJbHUKA 110 TPEM DJIEMEHTaM.

B nanHo# TemMe noKa3bpIBaeTCs OJHA U3 BAXKHEHIIINX TEOPEM T'€OMETPUU — TeopeMa O CyMME YIJIOB
TpeyronabHuKa. OHa MO3BOMISIET AaTh KIACCH(DHUKAIMIO TPEYTOJIBHUKOB IO YTiIamM(OCTPOYTOIbHEIH,
MPSIMOYTOJIBHBIN, TYTIOYTOJIBHBIN), a TAK)KE YCTAHOBUTH HEKOTOPHIE CBOMCTBA M MIPU3HAKH PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOIHFHUKOB.

ITonsTHE paccTOSAHUA MEXKAY MapaICIbHBIMU MPSMBIMHU BBOJUTCS HA OCHOBE JIOKA3aHHOU
MIpeBapUTEIHHO TEOPEMBI O TOM, YTO BCE TOUKH KAXKIOW M3 JBYX MapaUIENbHBIX MPSIMBIX PaBHOYJAIICHBI OT
JIPYTOi MPsAMO. DTO MOHSTHE UTPAET BXXHYIO POJIb, B YaCTHOCTH MCIIONB3YETCS B 33/1a4aX Ha MOCTPOCHHE.

IIpu pemreHuu 3a1a4 Ha MOCTPOCHUE B 7 KJ1acce CACAYET OTPaHUUYUTHCSA TOJBKO BBHIIOJHEHUEM U
OIMHUCaHUEM ITOCTPOCHUS UCKOMOH (UTYPEIL. B OTIENBHBIX CITydasix MOXHO POBECTH YCTHO aHATN3 U
JI0Ka3aTeNbCTBO, @ 3JIEMEHTHI HCCIIEIOBAHUS JODKHBI IPHCYTCTBOBATH JIUIIH TOTJA, KOT/Ia 3TO OTOBOPEHO
YCJIOBHEM 3aJauu.

IToBTOpenue. Pemenne 3axa4

8 knacc

IloBTOpEeHne Kypca reoMeTpun 7 Kjacca

YeTrIpexyroabHUKHA

MHOroyrojsHUK, BBIMYKIBIH MHOTOYTOJBHUK, YETHIPEXYTroibHUK. [lapannenorpaMmM, ero cBOHCTBa
u npusHaku. Tpanenus. [IpsmoyronsHUK, poM0, KBaapat, UX cBoiicTBa. OceBas U LEHTpaJIbHAsI CHMMETPHUH.
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Lenv: uzyuums nHaubdonee 8adxicHvle 8UObL UeMbIPEX)20IbHUKO8 — NAPALLeN0ZPAMM, NPAMOY2ObHUK,
pomb, Keadpam, mpaneyuio, 0ams npeocmasienue o Gueypax, oOaadauux 0Cesol Ulu YEeHMPAIbHOU
cummempuetl.

Iaomanb

IlonsiTMe  TUTOMIagM  MHOTOYTOJBHMKA. [lmomamm  mpsSMOyTONBHWKA, — MapaiiesiorpaMma,
TpeyToNbHMKA, Tparenuu. Teopema Iudaropa.

Lenv: pacwupums u yenyoums nonyuenHvie ¢ 5—6 xnaccax npedcmagieHusi obyuarowuxcs oo
u3MepeHul U 8bIYUCTIeHULU NIoWAdel, 8bleecmu (opMyIbl naowadell NPIMOY2oIbHUKA, NAPALIEN0ZPAMMA,
mpeyeonbHUKa, mpaneyuu, 00Kazams 0OHY U3 2llaeHbIX meopem eceomempuu — meopemy Iugazopa.

Ilogo0HBIE TPEYTOJbHUKHA

IMomoOubie TpeyronbHuku. [Ipu3Haku momoOMs TpeyroidbHHUKOB. [IpuMmeHeHue momodus K
JI0Ka3aTeNbCTBY TEOpEeM W pemieHuio 3amad. CHHyC, KOCHHYC M TaHT€HC OCTPOTO YTJIa MPsIMOYTOJIBHOTO
TPEYroJbHUKA.

Llenv: 66ecmu  nouwsmue  NOOOOHLIX — MPEY2ONBHUKOB,  PACCMOMPEmb  NPUSHAKU — HOO00Us.
MPeyeoNbHUKO8 U UX NPUMEHEHUs, COenams Nepebvlll uide 8 0CB0eHUU YYAWUMUCT MPULOHOMEMPUYECKO20
annapama ceomempuu.

. Okpy:xHOCTH

B3aumHoe pacnonoxkeHue NpsMod M OKpyxkHOCTH. KacarenbHasi K OKpPY>KHOCTH, €€ CBONCTBO U
npusHak. LleHTpanbHble W BIUCAHHBIE YIibl. YeThIpe 3aMedaTeNnbHble TOUKH TPEYyTroNbHUKA. BrimicanHas u
OINMHCaHHas OKPYKHOCTH.

Lenv: pacuwiupums ceedenus 00 OKPYICHOCIU, NOTYYEHHbIE YUAWUMUCS 8 7 KAAcce, U3Y4umb HOgble
Gaxkmol, C6A3aHHLIE C OKPYAICHOCMBIO, NOHAKOMUMb O0OYYAIOWUXCA C YemblPbMsl 3AMedamenrbHbIMU
MOYKAMU MPEY20NbHUKA.

IloBTOpenne. Pemenne 3axayv.)

Lenv: [losmopenue, o060Owenue u cucmemamu3ayus 3HAHUL, YMEHUU U HABBIKOB 34 KypC
eeomempuu 8 Kuacca.

9 kIace

BekTopbl 1 MeTOJ KOOPAMHAT

HOHHTI/IG BCKTOpa. PaBeHCTBO BCKTOPOB. CJ'IO)KCHI/IC " BBIYUTAHUC BCKTOPOB. yMHO)KCHI/Ie BCKTOpa
Ha 4UCJo0. PaBJ’IO)KCHI/Ie BCKTOpa IO IBYM HCKOJUIMHCAPHBIM BCKTOpPAM. KOOpI[I/IHaTBI BCKTOpa. HpOCTCfIH.IHG
3a7a4 B KOOpJIMHATAaX. YPaBHEHHS OKPY>KHOCTA W TpsiMoi. IIpuMeHeHHe BEKTOPOB M KOOPJIHUHAT MpHU
peIeHn  3a1ad.

OC‘HOGHLI}Z yelb — HAYYUThb yYallluXCs BBINIOJIHATH ,Z[eflCTBPISI HaJ BCKTOpaMHM KaK HAIIpaBJICHHLIMU
OTPE3KaMM, YTO BAXXHO IJIA NIPUMCEHECHUS BEKTOPOB B (1)I/ISI/IKC; IIO3HAKOMMTH C HCIIOJIb30BaAHUEM BEKTOPOB U
METOJIa KOOpJWHAT MpU PEIIEHUH TEOMETPUYECKUX 3aJad. BekTop ompenensercss Kak HalpaBJICHHBINA
OTPC30K U ﬂeﬁCTBHH HaJa BCKTOpaMH BBOIATCA TaK, KaK 3TO IPUHATO B (1)I/I3I/IK€, T. €. KaK ﬂeﬁCTBHH C
HaIlpaBJICHHBIMU OTPC3KaAMHU.

CooTHOIIIEHUSI MEXKIY CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajisipHoe Mpou3BedeHHe
BEKTOPOB

CI/IHyc, KOCHMHYC W TaHTCHC YTJIA. TCOpeMH CHUHYCOB U KOCHHYCOB. PCH_ICHI/IC TPCYrOJIbHUKOB.
CkanspHOE TIPON3BEICHIE BEKTOPOB U €T0 IPUMEHECHIE B TEOMETPHUSCKHX 3aadax.

OcHosnas yenb — Pa3BUTh YMEHHE YYAIIMXCS MPUMEHATH TPUTOHOMETPUYECKUU armapaTr IpH
peIICHUN TCOMCTPUICCKUX 3aa4.

JliuHa OKPYKHOCTH U IUIOIIAAL KPYyra

IIpaBubHBEIE MHOTOYTOJIBHUKH. OKPY)KHOCTH, OMHCAHHAS OKOJIO MPaBHIFHOTO MHOTOYTOJIEHUKA U
BIIMCAHHAas B HETO. HOCTpOCHI/IC IMMPpaBUJIBHBIX MHOT'OYTOJIbBHUKOB. I[J'II/IHa OKPY>XHOCTH. Hnomam: Kpyra.

OcHosHas yenb — paCUIMPUTh 3HAHUE YYAIIMXCS O MHOTOYTOJBHUKAX; PAaCCMOTPETb MOHSITHS
JUTUHBI OKPYKHOCTH ¥ TUTOINAIN KPyTa ¥ GOPMYJIbI JUTS UX BBIYUCIICHUS
JABuxennst

OtoOpaxkenue IIOoCKOoCcTH Ha cebs. [lonstue nemxkeHws. OceBas W ILEHTpajbHAas CUMMETPUH.
[TapannensHbii nepeHoc. [ToBopot. HanmoxxeHus U 1BHKEHUSI.

OcHognas yenb — TMO3HAKOMUTH YUAIIUXCS C TOHSITHEM JBIKEHUS U €T0 CBOMCTBaMHU, C OCHOBHBIMHU
BHJIaMU JBHKEHUHN, C B3AUMOOTHOIICHUSIMHU HAIOKEHUN U TBUKECHUU.

HauvanbHble cBeeHMs U3 CTepeoMEeTpUHA
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IIpenmer crepeometpus. Muororpannuk. Ilpmsma. ITapamtenenunen. Humuaap. Konye. Chepa u
map.

OcHosHas yenb — TO3HAKOMUTH YYalIUXCd C MHOTOTpAaHHUKAMH, TeJlaMd M TOBEPXHOCTIMHU
BpalIeHUsl.

00 akcomax reoMeTpuM

06 akcuomax rrannMeTpuu. HekoTopsle cBeACHNS O Pa3BUTHH F€OMETPHU

Ocnosnass yenp — nath Oojee TIIyOOKOE NpENCTAaBICHHWE O CUCTEME aKCHOM IUIAaHUMETPHH H
AKCHOMAaTHYECKOM METOJIE

IToBTOpEHUE
ITapannensHbie npsiMble. TpeyronbHuku. YeTsipexyroabHUKU. OKpYKHOCTb.
OcHosHass yenrb — WCIOJB30BaTh MAaTEeMaTHUUYECKUE 3HAHUA JUIS  PELUCHUS  Pa3IUdHbIX

MaTCMaTUYCCKUX 3a1a4.

TemaTuveckoe MJIIAHUPOBAHUE

XapaKTepI/ICTI/IKa OCHOBHBIX BHJAOB J€ATECJIbHOCTH

Paznen, Tema . .
YYeHHKA (HA YPOBHe Y4eOHBIX JeiicTBHii)

7 kaacc (68 4.)

1. HauanbHble reoMeTpuieckue cpegenus 10 4.

[Ipsamas u orpesok. JIyu u yrou. OOBSICHATH, YTO TaKOE OTPE30K, JIyd, Yroj, Kakue (QHUrypbl
CpaBHeHHE OTPE3KOB H YTJIOB. HA3bIBAIOTCS PABHBIMU, KaK CPaBHHUBAIOTCS U U3MEPSIIOTCS OTPE3KH U
N3Mmepenue orpe3koB. 3MepeHre | yribl, 4TO TaKoe TpaayCc W TrpajgycHas Mepa yria, Kakol  yroia
yrioB. [leprieHauKyIspHbIC HA3BIBACTCS MPSMBIM, TYMBIM, OCTPBIM, PpPa3BEPHYTHIM, YTO TaKOE
MpsIMBIE. cepeAMHa OTpe3Ka M OMCCeKTpUCa YIjla, Kakhe YIJbl Ha3bIBAIOTCS

CMEKHBIMH M KaKH€  BEPTUKAIGHBIMU;  (QOpPMYyIUpOBATH U
000CHOBEIBaTh YTBEPXKIICHUS O CBOMCTBAX CMEXKHBIX M BEPTHKAIBHBIX
YTII0B; OOBACHSTH, KAKUE MPSIMBIC HA3bIBAKOTCS TEPIICHIUKYIISIPHBIMUT;
(dhopMmyIHpoBaTh W OOOCHOBBIBATH YTBEPIKICHHUE O CBOWCTBE JBYX
MPSIMBIX, TIEPIICHAUKYISAPHBIX K TPEThEH; N300pakaTh U paclo3HaBaTh
yKa3aHHBIC MpOCTeHIINE (QUTyphl HAa 4YepTEkKax; pelath 3aJadd,
CBSI3aHHBIE C ATUMH MPOCTEHIINME QUTYpaMu

2. Tpeyrosnbuuku 17 4.

[Ipu3Haku paBeHCTBA OOBsCHATE, KaKkas (purypa Ha3bBIBaCTCS TPEYTOIHLHUKOM, UTO
TPEYrodbHUKOB. MenuaHsl, TaKOe BEPIIUHBI, CTOPOHBI, YIIILI M MEPUMETP TPEYTOJbHUKA, KaKOW
OHMCCEKTPUCHI M BBICOTHI TPEyroJILHUK Ha3bIBACTCS paBHOOEIPEHHBIM u KaKou
TpeyroJibHUKA. 3a1a4u Ha PaBHOCTOPOHHUM, KaKHe TPEYTOJIbHUKHA HA3bIBAIOTCS PABHBIMHU;
MOCTPOCHHE. n300pakaTh W paclo3HaBaTh Ha YEPTEXKaxX TPEYTONBHUKH W HX

3JIEMEHTHI, (HOPMYIHUPOBAThH M JOKA3bIBAaTh TEOPEMBI O MpPH3HAKAX

paBeHCTBA  TPEYTOJLHUKOB,  OOBSCHATh,  YTO  Ha3bIBaeTCA

MEPICHANKYISAPOM, TIPOBENEHHBIM W3 JaHHOHW TOYKM K JaHHOH
npsiMOl; (hOpPMyIIMPOBATH U J0KA3bIBaTh TEOPEMY O MEPICHIUKYISIPE
K TpsAMOW; OOBACHATh, KaKkhe OTPEe3KH Ha3BIBAIOTCS MEIUaHOM,
OMCCEKTPUCOM W BBICOTOM TPEYTOJIBHHKA; dhopMynupoBaTth U
JIOKa3bIBaTh TEOPEMbI O CBOMCTBAaX PaBHOOEIAPEHHOTO TPEYTOJILHUKA;
pemaTts 3aJa49H, CBI3aHHBIE C MIPU3HAKAMH PaBEHCTBA TPEYTOJHHUKOB
U CBOWCTBAaMH pPaBHOOCAPEHHOTO TPEYroJbHUKA; '(hOPMYIHPOBATH
ompesieNicHe OKPY)KHOCTH, OOBSICHITH, YTO TaKOE IICHTP, PaJUyc,
XOpAa W JAMaMETp OKPYXKHOCTH; pellaTh MPOCTEHIME 3a7adyd Ha
nmocTpoeHue (TMOCTpOSHHWE YyrIila, PaBHOTO JaHHOMY, MOCTPOEHHUE
OMCCEKTPUCHI yIia, IIOCTPOCHUE MEPIEHANKYISIPHBIX MPSIMBIX,
MOCTPOCHUE CEPEeIUHBI OTpe3Ka) U 0OoJiee CIIOXKHBIC —33J[ayuH,
WCTIOJNB3YIOIINE yKa3aHHBIE TPOCTEUIIIHE; COTIOCTABIATH TOTYYSHHBIH
pe3yIbTaT C YCIOBHEM 33Jau; aHAJIM3UPOBATh BO3MOXKHBIE CITydan

3. MapanejbHble npsiMble 13 4.

[Ipr3Haky mapayuienbHOCTH JBYX DopMyTUpOBaTh  ONpPEACTCHUE MapaUICNbHBIX  MPAMBIX;
IpsMBIX. AKCHOMA OOBSICHATh C IIOMOUIBIO PUCYHKA, KaKH€ YIUbl, 00pa3oBaHHBbIE IpHU

13




NapajiCIbHOCTH ABYX MPAMBIX

MEpPeCeYeHU JABYX  MNPSMBIX CEKylIed,  Ha3bIBAIOTCS HAKpPECT
JeXKAITUMH, Kakhe OJHOCTOPOHHUMH M KaKHe COOTBETCTBEHHBIMU;
(hopMyIMpOBaTH M JIOKAa3bIBATH TCOPEMBI, BEIPAXKAIOIIAE MPHU3HAKU
MapauIeIbHOCTH  JIBYX  TPSMBIX; OOBSICHATH, YTO TaKOE aKCHOMBI
TEOMETPUH W Kakhe AaKCHOMBI YK€ HCIIONb30BAINCh DPaHEee;
(dbopMyIHpOBaTh AKCHOMY TApalUICIbHBIX TMPSIMBIX M BBIBOJIUTH
cinencTBus w3 He€; (GOPMYyIUpOBaTH M JOKa3bIBaTh TEOPEMBI O
CBOMCTBAxX MapaJuICIbHBIX MPSMBIX, 00pAaTHBIC TEOpEMaM O MPU3HAKAX
MapauIeIbHOCTH, CBSI3aHHBIX c HaKpecT TIeKALTUMH,
COOTBETCTBCHHBIMH U OJTHOCTOPOHHHMH YTJIAMH, B CBSI3U C 3TUM 00B-
SICHSITh, YTO TaKOE YCJIOBHE M 3aKIIOYCHUE TEOPEMBI, KaKas Teopema
Ha3bIBaeTCs OOpaTHOU MO OTHOIIEHHIO K TAHHOW TeopeMe; OOBICHSTD,
B u€M 3aKIIoYaeTcs METOJ JI0OKa3aTellbCTBA OT MPOTHUBHOTO:
(hopMyIMpOBaTH U JOKa3bIBATh TEOPEMBI 00 YIJIiaX ¢ COOTBETCTBCHHO
MapajuleIbHBIMH M TEPIEeHANKYISIPHBIMA CTOPOHAMH; TIPUBOIUTH
MpUMEpPHl WCIMOJB30BaHMS OJTOTO METOJAa; pellaTh 3afadyd  Ha
BBIYKCIICHHUE, JOKAa3aTeIbCTBO M  MOCTPOCHHE, CBA3aHHBIE C
apauICIbHBIMU MPSMBIMU

4. CooTHOIIEHNE MEKIY CTOPOHAMM M YIJIaMHU TpeyroJbHuka 18 4.

CyMMa yIiIoB TpeyrojbHHUKA.
CooTHoIIIEHNE MEXTYy CTOPOHAMHU
W YTJlaMH TPEYTOIbHUKA.
IIpssMoyrosibHBIE TPEYTOJIBHUKH.
[TocTpoenue TpeyronpHUKa 11O
TPEM dJIEMEHTaM.

DopMyIUpOBaTh U JOKa3bIBaTh TEOPEMY O CyMME YTJIOB Tpe-
YrONbHHKa M €€ CIEACTBHE O BHEIIHEM YIVIE TpPEYTOJIbHUKA,
OPOBOAWTH  KJIACCH()MKAIMIO  TPEYroJAbHWUKOB MO  yrjawm;
(GbopMyTHpOBaTE M JIOKA3bIBaTh TEOPEMY O COOTHOIICHUSAX MEXIY
CTOPOHAMHU W yIJaMd TpeyroipHHKa (TmpsiMoe M 0OpaTHOE
VTBEP)KIACHUS) W CJHEACTBUS M3 HeE, TeopeMy O HEpaBEHCTBE
TpeyrojbHUKa; GOpMYIMPOBaTh M JOKA3bIBaTh TEOPEMBI O CBOMCTBAX
HOPSMOYTOJIBHBIX TPEYT'OJIBHUKOB (IIPSIMOYTOJIBHBIH TPEYTOJbHUK C
yraoMm 30°, mpU3HAaKH paBEHCTBA MPSIMOYTOJBHBIX TPEYTOJBHHUKOB);
(opMyTHpOBaTh OIPEAETIEHHs PACCTOSHHUS OT TOYKH [0 TPSIMOH,
paccTOsHUS MEXIy NapajuIe/IbHBIMU NPSMBIMM; pELIaTh 3afadd Ha
BBIUMCIICHHS, [IOKa3aTEJIbCTBO M IOCTPOEHHME,  CBS3aHHBIE C
COOTHOUIEHUSIMH MEXAY CTOPOHAMH M YIJIAaMH TpEyrojbHHKa |
paccTosSHUEM MEXIY NapajuleIbHbIMU IPSIMBIMU, IPU HEOOXOIUMOCTH
MPOBOJAUTH MO XOIy pEIIeHHA JOTMOJIHUTENbHBIE MOCTPOECHHUA,
COIOCTABJIATh TMOTYYEHHBIM pe3yabTaT C YCIOBUEM 33JauH, B 3a1adax
Ha [IOCTPOCHHE HCCIIEJ0BATh BO3ZMOXKHBIE CIyYau.

IoBTOpenue 10 4.

8 kuacc (68 4.)

5. YeTbIpexyroJbHUKH 14 4

MHOroyronbHUKY.
[TapannenorpaMm u Tpamnerusi.
[IpsamoyTronbHUK, pOMO, KBaIpaT.

OOBSACHATH, YTO TaKOE JJOMaHas, MHOTOYTOJIEHUK, €T0 BEpIITH-
HBI, CMEXHBbIC CTOPOHBI, JIMATOHAIH, H300pakaTh U paclo3HaBaTh
MHOTOYTOTBHUKH HA  4YepTekKax; MOKa3bIBaTh 3JICMEHTBI
MHOTOYTOJIbHHKA, €r0 BHYTPCHHIOKD W  BHEIIHIOK  00JacTH;
(dbopMyIHpOBaTh  ONpEJAEICHUE  BBIMYKIOrO  MHOTOYTOJILHHKA,
n300paxkaTh ¥ PAclO3HABaTh BBIMYKJIbIE W HEBBIMYKIbIE MHO-
TOYTOJIBHUKY, ()OPMYJIHPOBATh U JIOKA3bIBATh YTBEPKIACHUS O CyMME
YIJI0B BBIMYKIOrO MHOTOYTONBHMKA W CyMME €r0 BHEUIHHX YTJIOB;
OOBSCHITh, KaKHUE CTOPOHBI  (BEPIIMHBI)  YETHIPEXYTOIHHUKA
HA3BIBAIOTCS IPOTUBOIOJIOKHEIMY, (HOPMYIUPOBATh ONPECICHUSL
napajuiejiorpaMmMa, Tpamneluy, PaBHOOCIPEHHON M MPSMOYTOIBHON
Tpamenuii, MpsSMOYroJIbHUKa, poM0a, KBajapara; W300paxarh U
pacmo3HaBaTh 3TH YETHIPEXYTOILHUKH; (DOPMYIUPOBAThH U IOKA3bIBATH
YTBEPXKACHUS 00 WX CBOWCTBaX W MpH3HAKaX; pelmiaTh 3agadyd Ha
BBIYMCIICHHE, JIOKA3aTeNIbCTBO M TIOCTPOCHUE, CBSI3aHHBIE C ITHMH
BUJIAMH  YCTHIPEXYTONBHUKOB;, OOBACHATH, KakUe JBE TOYKH
HA3BIBAIOTCS CHUMMETPHYHBIMH OTHOCHTEIBHO NPSIMOH (TOYKH), B
KakoM cliydae ¢Qurypa Ha3bpIBaeTCsl CHMMETPHYHOW OTHOCHTEIHHO
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npsiMOM  (TOYKM) M YTO TakKoe OCh (IICHTP) CHUMMETPUH (UTYPHI;
MPUBOJNUTE TPUMEPH (GUTYpP, OOJATAIONTUX OCEBOM (IICHTPAILHOMN)
CUMMETpPHEH, a TaKKe MPUMEPHI 0CEBOH U IICHTPAIILHOW CHMMETPHH B
OKpYyKarolel Hac 00CTaHOBKe.

6. ITinomann 14 u

[Tnomans MHOTOYTOBHUKA.
[Tnomanu napamienorpamma,
TPEYTOJIbHHUKA U TPAIICIIUH.
Teopema ITudaropa.

OOBACHATh, KaK IMPOW3BOAMUTCS HW3MEPECHHE ILIOMAICH MHO-
TOYTOJIbHUKOB, KAKHEe MHOTOYTOJIbHUKH HA3BIBAIOTCS PAaBHOBEIUKUMU
U KaK¥e PaBHOCOCTABIICHHBIMU; ()OPMYIUPOBATH OCHOBHBIC CBOWCTBA
WIom@aAed W BBIBOMUTH C WX TOMOIIBI0 (BOopMyIBl  TUIOIIAACH
NpSMOYTOJIbHUKA, MapajieiorpaMMa, TpPEyrojbHUKA,  TpareluH;
(hopMynHupoBaTh M JOKa3bIBaTh TEOpEeMy 00 OTHOIIEHWH ILIOMIAIeH
TPEYrOJILHUKOB, HMEIONIMX [0 PAaBHOMY VYIiy; (OpPMYJIHUPOBaTh U
JIOKa3bIBaTh TeopeMy [lndaropa u oOpaTHyIO €if; BRIBOAUTH (HOpMyITy
Il'epona mis TuTomaay TPEyroJbHUKA; PeliaTh 33ja4 Ha BBIYHUCICHHC
U JI0Ka3aTeNbCTBO, CBSA3aHHBIE C (POPMyJIaMH IUIOMIAACH W TEOPEeMOM
ITudaropa

7. llonoOHbIe Tpeyroabuuku 19

Onpenenenue mog00HBIX
TpeyroabHuKoB. [Tpu3Haku
oA00HS TPEYTOIHLHUKOB.
[Tpumenenune mog00Ms K JT0Ka3a-
TEIBCTBY TEOPEM U PEIICHUIO
3amad. COOTHOIICHHS MEXKITY
CTOPOHAMH M yTIaMHU
MPSIMOYTOJIEHOTO  TPEYTOJIbHUKA.

OOBSACHATH,  TIOHATHE  MPOMOPIMOHATBHOCTH  OTPE3KOB;
(hopMyMpoOBaThL  ONpEACHCHUS  MOMOOHBIX  TPEYrOJLHUKOB U
ko3 duIeHTa moaoous; GopMyIHpPOBaTh U JOKa3bIBATH TEOPEMBI: 00
OTHOIICHUU IUIONIaJIeH MMOJOOHBIX TPEYTOJBHUKOB, O MPU3HAKAX
momo0usi TPEYTrONIBHUKOB, O CpEIHEH JIMHUU TPEYrOJbHUKA, O
MePECeUCHUN MEIMaH TPEYroJbHHUKA, O MPOMOPIHUOHAILHBIX OTpPe3Kax
B MpPSIMOYTOJIEHOM TpPEYrOJbHHUKE;, OOBSACHATh, 4YTO TaKOE METOJ]
nomoOuss B 3ala4ax Ha IOCTPOCHHE, W TIPUBOIUTH HPUMEPHI
MPUMEHEHUS. 3TOr0 METOJa; OOBICHITH, KaK MOXHO HCIOJB30BaTh
CBOWCTBA TOAOOHBIX TPEYTOJBHUKOB B WU3MEPUTEIBHBIX paboTax Ha
MECTHOCTH; OOBSICHATh, KaK BBECTH TIOHSATHE TMOAOOMS IS
MPOU3BOJIBHEIX  (puTyp; (dbopMynupoBaTh  ompejelieHHe U
WITIOCTPUPOBATh TOHSATHS CHUHYCA, KOCHHYCAa W TAaHICHCA OCTPOTO
yria  TOpSAMOYTrOoIbHOTO  TPEYroJbHUKA;  BBIBOJUTH  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIACCTBO W 3HAYCHHS CHHYCa, KOCHHYCa W
taHreHca i yrao 30°, 45°, 60°; pemaTh 3amadu, CBS3aHHBIE C

noJo0ueM  TPeyrolbHUKOB, IS BBIUUCJICHUSI ~ 3HAYEHUH
TPUTOHOMETPUYECKUX  (QYHKLUMH  HCHONB30BaTh  KOMIIBIOTEPHBIC
POTPAMMBIL.

8. Oxpy:kHoCTb 17 4.

KacarenbHas K OKpY>KHOCTH.
LeHnTpanbHbie U BIIUCAHHBIC YIJIEL.
UeThipe 3aMeyaTeIbHBIC TOUKH
TpeyrojapbHHuKa. BrimcanHas u
OmnHCaHHasi OKPY>KHOCTH.

HccnenoBath B3aMMHOE PACIOJIOXKEHHE MPSIMONM M OKPYXK-
HOCTH; (HOPMYJIMPOBAThH OIPENCICHUE KacaTeIIbHOM K OKPYXKHOCTH;
(hopMyIHpOBaTH U JTOKA3bIBATh TEOPEMBI: O CBOHCTBE KacaTelIbHOH, O
MIpU3HAKE KacaTelbHOW, 00 OTpe3KaxX KacaTelIbHbBIX, MPOBEAEHHBIX H3
ONHOW TOUYKH; (OPMYJTUPOBATh IOHATHS IIEHTPAIBLHOTO yria U
TPaayCHOM MEphl IYTH OKPYKHOCTH; (hOPMYJIMPOBaTh M JOKa3bIBATh
TEOpEMBI: O BIIMCAaHHOM  YIJIE, 0 TIPOM3BEIACHUU  OTPE3KOB
nepeceKammmxcss Xopa; (HopMyJIHpPOBaTh U JOKa3bIBATH TEOPEMBI,
CBSI3aHHBIE C  3aMEUATCIbHBIMM  TOYKAMH  TPEYTrOJNbHUKA: O
OmCceKkTpuce yrjia W, KaK CJICJICTBHE, O TEPECEUCHUH OHMCCEKTPHC
TPEYTOJbHHUKA, O CEPEAMHHOM TMEPIEHANKYISIPE K OTPE3Ky H, Kak
CIEACTBHE, O TIEPECCUCHUU CEPEIUHHBIX MEPICHIUKYISIPOB K
CTOpPOHAM TpPEYroJIbHHKA; O TEePECEUYCHUU BHICOT TPEYTOIbHUKA;
(hopMyIHpOBaTh  OMpPEICIICHUS  OKPY)KHOCTEH, BIHMCAaHHOW B
MHOTOYTOJILHUK u OMHUCAaHHOU OKOJIO MHOTOYTOJIbHUKA;
(hopMyIMpOBaThH U JOKA3bIBATH TEOPEMBL: 00 OKPY>KHOCTH, BITUCAHHOHN
B TPEYTOJbHHK; 00 OKPYKHOCTH, ONMMCAHHOW OKOJIO TPEYTOJBHUKA; O

CBOIMCTBE CTOPOH OIMCAHHOT'O YETHIPEXYTOJIbHUKA; O  CBOMCTBE
YIJIOB  BIHMCAHHOTO  YETHIPEXYTOJbHUKA; pelaTh 3aJadyd  Ha
BBIUMCJICHHE, JI0KAa3aTelbCTBO M TOCTPOCHHE, CBS3aHHBIE C
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OKPY>KHOCTBIO, BIHUCAHHBIMU U OINHCAHHBIMU TPEYTOJbHUKAMU U
YeTRIPEXYTOJNILHUKAMH;  HCCIE0BaTh CBOWCTBA  KOH(UTYpAITHH,
CBSI3aHHBIX C OKPYHOCTBIO, C IOMOIIIbI0 KOMIBIOTEPHBIX IPOrPAMM.

IloBTOpenne 4 4

9 kaacc (68 u.)

9. Bextopsbl 10 4

[NonsiTre BexTopa. CioxkeHue u dopMyTUpOBaTh OMpPEICICHUS W WILTIOCTPUPOBATH TOHSTHUS
BBEIYUTAHUE BEKTOPOB. BEKTOpa, €ro JJIMHBI, KOJUIMHEAPHBIX W PaBHBIX BEKTOPOB;
YMHOKEHHE BEKTOpa HA 4YKCIIO. | MOTHBHPOBAaTh BBEACHHWC IIOHATHH W JICWCTBUHM, CBS3aHHBIX C
[MpumeHeHue BEKTOPOB K BEKTOpPaMH, COOTBETCTBYIOIIMMH TIPUMEPAMH, OTHOCSIMUMUCI K
PEIICHHUIO 3a]1a4. (hU3MYECKUM  BEKTOPHBIM  BEIMYUHAM, MPHUMCHSATH BEKTOPHI M

,I[eﬁCTBPIH HaJa HUMU IIPpU PCHICHUU TCOMCTPUYCCKUX 3aJay.

10. MeTtoxa xoopaunat 11 4.

Koopamnater BekTopa. OOBACHAT, W WUTIOCTPUPOBATH MOHITHA MPSIMOYTOIBHOM
[Ipocreitue 3agaun B CHUCTEMBl KOOpPAHMHAT, KOOPIMHAT TOYKH M KOOPAMHAT BEKTOPA;
KOOpAMHATaX. Y paBHEHUS BBIBOJIUTH U MCIIOJIB30BATh MPHU PEIICHUU 33/1a4 (hOPMYIIbI KOOPAUHAT
OKPY>KHOCTH U TIPSMOIA. CepenuHbl OTpe3Ka, IWHBI BEKTOpa, PACCTOSAHUS MEXIY IBYMS

TOYKAMH, YPABHEHHSI OKPYKHOCTH M MPSIMOH.

11. CooTHOIIEHNE MeXKAY CTOPOHAMH M YIJIAMH TpeyroJibHnka. CKajJIsipHOe NPou3Be/ieHHe BEeKTOPOB.
13 4.

CuHyc, KOCHHYC, TAHT'€HC, KOTaH- dopMyTUpOBaTE W WILTFOCTPUPOBATH OIPEIEIICHHST CHHYCA,
TEHC yTJia. KOCHHYyCa, TaHTeHca W KoTaHreHca yrioB oT 0 mo 180°; BEIBOAMTH
CoOTHOIIIEHUS MEXKY CTOPOHAMH | OCHOBHOE TPUTOHOMETPHYECKOE TOXKIACCTBO M (DOPMYJIIBI IPUBEICHUS;
W YTJIaMH TPEYTONBHUKA. (dbopMyIHpOBaTh W JIOKa3blBaTh TEOPEMBI CHHYCOB M KOCHHYCOB,
CkassipHOe TIPON3BEICHNE NPUMEHATh WX TMPH PEIICHWH TPEYroJIbHUKOB; OOBSICHATh, Kak
BEKTOPOB. UCTIONB3YIOTCSI TPUTOHOMETPUYECKUE (POPMYJIBl B H3MEPHUTEIHHBIX

paboTax Ha MeCTHOCTH; (OPMYIHUPOBATh OMPEACICHUS yIia MEeXIy
BEKTOpaMH M CKAJSIPHOI'O IIPOU3BEAEHUS BEKTOPOB; BBIBOAUTH'
(hopMyITy CKaJIIIpHOTO MPOU3BEACHUS Yepe3 KOOPAWHATHI BEKTODOB,;
¢opmynaupoBaTh M OOOCHOBBIBaTH YTBEPXKAEHHE O CBOWCTBax
CKaJIIPHOTO NPOU3BEAEHUS; UCIOIb30BaTh CKAJSIPHOE MPOU3BENECHUE
BEKTOPOB U PEIICHUHU 3a/1a4.

12. JlinHa OKPYKHOCTH U IUIOIIAABL Kpyra. 12 4.

[TpaBuIIEHBIE MHOTOYTOJTHHHUKH. OopMynHpOBaTh OMNPEACICHUE MPABUIBHOTO MHOTOYTOJb-
JmHa OKpYXHOCTH U HUKa; (QOpPMYyIUpOBAaTh U JIOKAa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,
II0Iab KpyTa. ONMCAaHHOW OKOJIO TPABWJIBHOTO MHOTOYTOJBHUKA U BIIMCAHHOW B

HETO; BBIBOJUTH U UCTIOIB30BATH (DOPMYIIBI JUISI BRIYUCICHHUS TUTOIIA T
MPaBUJIFHOTO MHOTOYTOJIBHHKA, €T0 CTOPOHBI M paauyca BIHUCAHHOMN
OKPY)XKHOCTH; pellaTb 33Jadyd Ha TIOCTPOEHHE  MPABIIBHBIX
MHOTOYTOJIBHUKOB; OOBSCHSTH TOHSATHS JJIMHBI  OKPYXXKHOCTH U
IO N Kpyra; BBIBOAUTH (OPMYIBI JJISi BBIYMCICHUS JTUHBI
OKPY’KHOCTH ¥ JUIMHBI AYTH, IDIOMIAANA KpyTa M IUIOIAIN KPYTrOBOTO
CEKTOpa; NPUMEHSTH 3TU (POPMYJIBI IPU PEIICHUH 3a]1aY.

13. IBuaxenns 9 4.

Ilonstre nBHOKCHUS. O6’LHCH}ITB, YTO TaKo€ 0TO6pa)KGHI/IC IJIOCKOCTH Ha ce0s U B
HapaHHCHBHLIﬁ IEPEHOC U KakoM CJliydya€ OHO Ha3bIBACTCA IABHUKCHHUEM IIIIOCKOCTH, OG’b)ICHiITI:,
IIOBOPOT. qTO TaKo€ oceBada CUMMETpHA, HCHTpaJIbHasds CHUMMCTpHA,

napajuieiIbHBIA  MEPEeHOC U TIOBOPOT; OOOCHOBBIBATh, 4YTO OTH
OTOOPaKEHHSI TUTOCKOCTH Ha ceOs SBISIFOTCS ABMKCHUSAMU; OOBSICHSITH,
KaKoBa  CBS3b  MEXIY  OBHOKCHUAMH U HaJIOKEHUSIMM;
WLTIOCTPUPOBATh OCHOBHBIC BHUJBI JBIDKCHUH, B TOM 4YHCIE C
MTOMOIIIbIO KOMITBIOTEPHBIX IPOrPaMM.

14. HayajibHbl€e CBeeHHsI H3 CTepeoMeTpPUn. 2 4.

Mmuororpanauku. Tena u OOBICHATH, YTO TaKO€ MHOTOTPAaHHHMK, €ro TpaHH, peOpa,
MTOBEPXHOCTH BPAIICHUS. BEPIIMHBI,  JMATOHAIM,  KAaKOW  MHOTOTPAaHHUK  Ha3bIBAaETCS
BBINTYKJIBIM, YTO TAKOE€ N-yrojibHas Mpu3Ma, e€ OCHOBaHUs, OOKOBBIE
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rpaHd U OOKOBBIC PEOpa, Kakas MpuU3Ma Ha3bIBACTCS MPSIMON M Kakas
HAKJIOHHOM, YTO Takoe BHICOTA IMPH3MBI, Kakas MpH3Ma Ha3bIBACTCS
napajuieJeuIe/oM ¢ KakOW  THapajuleNieniune]l  Ha3bIBaeTCs
MPSIMOYTOJIHBIM; (POPMYTMPOBATh U OOOCHOBEIBATH YTBEPKICHHS O
CBOWCTBE JaWAaroHajell mMapajielienuieaa U O KBajpare JIraroHald
NPSMOYTOJILHOTO TapajuieNienume/a; OObsICHATh, YTO Takoe O0bEM
MHOTOTPaHHUKA; BBIBOJUTH (C TOMOINBIO mpuHIMNa KaBanbepn)
dhopmyiry 00BEMa TPSAMOYTONBHOTO MapajuieienuIeaa; OOBICHSITH,
KaKoil MHOTOTPaHHUK HA3bIBACTCS MUPAMHJION, YTO TAKOE OCHOBAHHE,
BEpIlIMHA, OOKOBBIC TpaHW, OOKOBBIE pEOpa W BHICOTA MUPAMHUIBI,
Kakas TUpaMuja Ha3bIBACTCS MPABWIBHOW, YTO Takoe amnodema
NPaBWIBHOW MHUPaMUJIbI, TPUBOAUTH (HOpMyITy 00BEMa MUPaMUJIBI,
OOBSICHATh, KAKOE TEJIO Ha3bIBACTCS MWJIMHJAPOM, YTO TaKOE €ro OCh,
BBICOTa, OCHOBaHHS, paguyc, OOKOBas MOBEPXHOCTh, OOpasyroliue,
pa3-BépTKa OOKOBOI MOBEPXHOCTH, KAKMMHU (POPMYIIAMH BBIPAKAFOTCS
00béM W TUIOMANb OOKOBOH TOBEPXHOCTH ITWIIMHIIPA; OOBSCHATH,
KaKoe TelI0 Ha3bIBaeTCs KOHYCOM, 4YTO TaKO€ €ro OcCh, BBICOTA,
OCHOBaHHUeE, OOKOBasi TOBEPXHOCTh, 00pa3ymolue, pa3BEpTka OOKOBOM
MOBEPXHOCTH, KakMMHU (opMyiaMu BBIpaXkaloTcsi 00bEM KOHyca U
IoMaas, OOKOBOW ITOBEPXHOCTH; OOBSCHATH, Kakas IMOBEPXHOCTh
Ha3bIBaeTcs cepodl M Kakoe TeNO0 Ha3bIBAETCH IAapOM, YTO TaKoe
pamuyc u guametp chepbr  (mapa), KakuMu  (opMyIaMu
BBIpaXKaroTCsl 00BEM Iapa W IUIOMIaas CcQepbl; H300pakaTh U
pacmo3HaBaTh Ha PUCYHKAaX NPU3MY, MapaJUICICHUIe]l, THPaMHUIY,
IIITUHJIP, KOHYC, TIap.

00 akcuomax MUIAHUMETPHUH. 2 Y.

IloBTOpeHue. 9 4.

Iliianupyemble pe3y/ibTaThl H3y4YeHHs MIpeIMeTa reoMeTpuM B 7-9 KJaccax

Harasanas reomerpust

Buvinycknux nayyumocs:
1) Pacno3naBaTh Ha YepTekKaX, PUCYHKAX, MOJCIISIX M B OKPYKAFOIIEM MUPE TUIOCKUE H
MPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (PUTYPBI;
2) Pacno3HaBaTh pa3BepTKu Ky0a, MPSAMOYTOJILHOTO MapajlleNenunea, NpaBuIbHON MHPpaMuIbl,
MWIHHJIPA, KOHYCA;
3) OmpenensaTs 10 TMHEHHBIM pa3MepaM pa3BepTKH (PUTYPHI IUHEHHbBIE pa3Mepbl caMoi (QUTYPHI 1
Ha000poT;
4) BprancnaTs 00beM IPAMOYTOIBHOTO NapaslIeIenuIea;
Boinycxuuk nonyuum 603M0%iCHOCTb !
5) Boruncnars o0beMbl IPOCTPAHCTBEHHBIX T€OMETPUIECKUX (DUTYP, COCTABICHHBIX U3 MPSMOYTOJIBHBIX
napaeNenuIie/ioB;
6) YrmyOuTh U pa3BUTh NMPECTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
7) IlpuMeHSTH MOHATHE PA3BEPTKH IS BHIOTHEHUS IPAKTUIECKUX PACUCTOB.
I'eomeTrpnyeckne Gurypsl
Buvinycxnux nayyumocsi:
1) TIlomb3oBatbes SI3BIKOM FEOMETPHH AJIS1 OMUCAHKS TPEAMETOB OKPY>KAIOIIEro MUPa M UX B3aUMHOTO
PAacIONIOKEHHUS;
2) Pacmo3naBaTh 1 M300pakaTh Ha YePTEKaX U PUCYHKAX TeOMETpHIecKue PUTryphl U uX KOH(DHUTYpaInu;
3) HaxoauTth 3HaYCHUS UTHH JTUHEHHBIX JJIEMEHTOB (DUTYp M UX OTHOIICHUS, TPaAyCHYIO Mepy yIioB ot ()
10 180°, mpuMeHsis onpeeNeHnsi, CBOWCTBA U PU3HAKK (QUI'YP U MX DJIEMEHTOB, OTHOIIEHUS HUTYD
(paBeHCTBO, TTOIO0OHME, CHMMETPHS, IOBOPOT, MAPAIIICIIBHBIN TIEPEHOC);
4) OmnepupoBaTh ¢ HAYAIHHBIMY MOHSATHSIMUA TPUTOHOMETPHH H BBITIONHATE 3JIEMEHTApHBIE OTIepaiiy Hajl
(OYHKITUSMY YTIIOB;
5) Pemars 3a1a4un Ha JOKa3aTENBCTBO, ONMHUPAsICh HA W3yUYCHHBIE CBOUCTBA (PUTYP M OTHOLICHUN MEXIY
HUMH U IPAMEHSIS] U3Y4YEHHBIE METOJIbI JIOKA3aTEIIbCTB;
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6) Pemrate HecoXXHBIE 33241 Ha MIOCTPOCHHE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOEHUS C IIOMOIIIBIO
LUPKYJIS ¥ JIMHEHKH;

7)  Pemats npocTeiire MIaHUMETPUICCKUE 3a/1a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 603moocHocms.

8) OBnaneTh METOJAMU PEIICHUS 3a/1a4 Ha BRIYUCIICHIS M IOKA3aTEIbCTBA: METOAOM OT MPOTHBHOTO,
METOJIOM 0100, METOIOM Iepedopa BAPHUAHTOB M METOIOM I'€OMETPUIECKUX MECT TOUYEK;

9) IlpuobpecTr ONBIT MPUMEHEHHUS ANTeOPAaNIeCKOT0 U TPUTOHOMETPUIECKOTO ariapara u uaen
JBIDKEHUS TIPH PEIICHUN TeOMETPUUECKHX 3a]1ad;

10) OsnageTs TPAAUITHOHHONW CXEMOW PEIICHHS 3aa49 Ha TIOCTPOCHHE C TTOMOIIBIO IIUPKYJIS U JTNHEHKH:
aHaIu3, IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIEAOBAHMUE;

11) Hayuutbhcs pemaTh 3aa4i Ha IOCTPOSHUE METOIOM F'€OMETPUIECKOTO MECTa TOUEK U METOJIOM
oA00us;

12) TlpnoOpecTH OMBIT UCCIIEOBAHUS CBOMCTB TUTAHUMETPUIECKUX (PUTYP C TIOMOIIBI0 KOMITBIOTEPHBIX
porpamwm;

13) IlpuoOpecTy OMBIT BBHIIOIHEHUS IPOEKTOB «HA IIOCTPOCHUEY.

H3mepeHue reoMeTpHYeCKUX BeJIMYUH

Buinycknux nayuumocs:

1) Hcmons30BaTh CBOMCTBA U3MEPEHUS JUIHH, TUIOMIAACH U YTIIOB IIPH PEIICHUN 3a/1a4 Ha HAXOXKICHUE
JUTHHBI OTpe3Ka, JJINHBI OKPY>KHOCTH, JJTMHBI AYTH OKPYKHOCTH, TPaAyCHOW MEPHI yIa;

2) BpMMHCAATH UIHMHBI TUHEHHBIX JIEMEHTOB (DUTYP U UX YTJIbI, HCIIONB3YS (POPMYJIBI JUTUHBI OKPYKHOCTH
Y JUTUHBI AYTH OKPYKHOCTH, (DOPMYJIIBI Iuioniaaei Gpuryp;

3) BbUKCIATH IUIOMIAIN TPEYTOIBHUKOB, IPSIMOYTOJIFHUKOB, MAapauIeTIOrPaMMOB, TPaIenii, KpyToB,
CEKTOPOB;

4) BprHcnATh UIMHY OKPYKHOCTH, JUTHHY TyTH OKPY>KHOCTH;

5) Pemrare 3a7aun Ha OKa3aTeJILCTBO C UCIOJIb30BaHUEM (DOPMYJI JJIUHBI OKPY>KHOCTH U JIIMHBI TyTH
OKPY>KHOCTH, (hOpMYyJI IUIOMIaaAeH Guryp;

6) Pemrate mpakTHuYecKuUe 3a/1a4H, CBA3aHHBIC C HAXOXICHUEM T'€OMETPHUUCCKUX BEITUYUH ( HCIONB3YS
Mpu HeOOXOMMOCTH CTIPABOYHHUKH M TEXHHUYECKUE CPEJICTBA).

Buinycknuk noayuum 603moicHocmy:

7) BbraucnsTs mwiomanu GUryp, COCTaBICHHBIX U3 IBYX U 00Jiee IpSMOYTOIbHIKOB, MapauIeIOrpaMMOB,
TPEYTrONbHUKOB, KPyra U CEKTOpa;

8) BrIUMCIATH MWIOIIAIM MHOTOYTOJIBHUKOB, HCTIOIB3YS OTHOIICHUE PAaBHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;

9) IlpuobpecTr OMBIT MPUMEHEHHUS ANTeOPaNdecKOTr0 M TPUTOHOMETPUIECKOTO ariapara u uaen
JIBIDKEHUS TIPH PEIICHUH 3a7a49 Ha BEIYHCICHUE TUTOMIAIeH MHOTOYTOJIHLHIKOB.

Koopanzare!l

Buinycknux nayuumocs:

1) BeaucasTh JUIHHY OTpe3Ka Mo KOOPJUHATAM €r0 KOHIIOB; BBIYHUCIISATH KOOPIMHATHI CEPEAMHEI OTPE3Ka,
2) Hcnoms30BaTh KOOPAMHATHEIN METO IS U3YUCHUS CBOMCTB MPSMBIX B OKPY>KHOCTEH;

Buinycknux nonyuum 603mMoocHOCmb.!

3) OBgnaneTh KOOPIMHATHBEIM METOJIOM PEIICHHUS 3a7a4 Ha BEIYHCICHHUE U I0KA3aTENbCTBO;

4) TIpuoOpecTH OIBIT HCIOIB30BAHUS KOMIIBIOTEPHBIX TPOTPaMM JJIsl aHAIH3a YaCTHBIX CITydacB
B3aUMHOTO PACIIONIOKEHUS OKPYKHOCTEH U TIPSMBIX;

5) IlpuoOpecTr OMBIT BBHITIOIHEHHS TPOSKTOB HA MPUMEHEHNE KOOPIMHATHOTO METO/1a TIPU PEIICHUH
3a/1ad Ha BRIYMCIICHUE U IOKA3aTEILCTBO.

BekTops!

Buinycknux nayuumocs:

1) OnepupoBaTh C BEKTOPaMH: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 33IaHHBIX T€OMETPUICCKH,
HaXOIHUTh BEKTOP, PABHBIN MPOM3BEIEHUIO 33JAHHOTO BEKTOPa Ha YHCJIO;

2) HaxoauTb Ui BEKTOPOB, 33/IaHHBIX KOOPIUHATAMH: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U Pa3HOCTH
JBYX U 00Jiee BEKTOPOB, KOOPAMHATHI TPOU3BE/ICHIUS BEKTOPA HA YHCIIO0, IPUMEHSS PU HEOOXOTUMOCTH
COYeTaTeIbHbIN NEPEMECTUTENIbHBIN U paclIpeeIUTENbHBIN 3aKOHbI;

3) BBIUKCHATH CKAJISPHOE MIPOU3BEACHIE BEKTOPOB, HAXOAUTH YTOJl MEXIYy BEKTOPaMH, YCTaHABIUBATh
NEPIEHANKYISIPHOCTD NPSMBIX.

Buinycknux nonyuum 603moxcHocms.

4) OBnameTb BEKTOPHBIM METOOM JIJISl pEIICHUS 33a7a4 Ha BRIYMCIICHUE U JOKA3aTEIhCTRO;
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5) TIpuoOpecTy ONBIT BBIMOJHEHHS IPOCKTOB HA IPUMEHEHHE BEKTOPHOTO METO/Ia TIPU PEIlieHHUH 33/1a4 Ha

BBIYHCJIICHUC U 10KAa3aTCJIILCTBO.

IlepeyeHb y4eOHO-METOAUYECKOT0 M MATEPUAIbHO-TEXHUYECKOT0 00ecredeHus

MarepuanbHo- TEXHUUECKas
Oaza

VYyeOHO-MeTOqMUECKas Oa3a

Nudopmannonno-
KOMMYHHUKaTHBHas 06a3a

TlepcoHanbHBIN KOMIIBIOTED C
MPUHTEPOM
MynbTUMETUATIPOEKTOP C
9KpaHOM

WHTepakTHBHAS JOCKA WITH
npucraska MIMIO
AynutopHas JIocka ¢
MarHATHOM MOBEPXHOCTHIO M
HA0OPOM IPUCTIOCOOTICHHIMA AJIs
KpEeTUICHUsT Ta0JIUI]

Jlocka MaruuTHas ¢
KOOPJIUHATHOM CeTKOM
KoMIutekT HHCTpyMEHTOB
KJIACCHBIX: JIMHEWKA,
TPaHCIIOPTHUD,
yroabuuk(30°,60°),
yronsuuk(45°,45%), mupkys
KowmrekT ctepeoMeTpuuecKkux
Ten

Habop mimaHuMeTpruaecKux
¢uryp

KommnekT Tabmui o
reometpud (7 - 9
kitacchl). [ lmomany miockux
¢buryp, reomeTpust
TPEYTroJbHHUKA U
YEeTBIPEXYTOJbHHUKA.
KowmmekT nopTpeToB aJist
KaOWHEeTa MaTeMAaTHKH

Yuebnuk «l'eomeTpus 7 Kimacc»
Astopsr: JI. C. Aranacsn, B. @©.
Byrysos, C. b. Kagomues, JI. C.
Kucenesa

Yuebnuk «I'eomerpus 8 kmacce»
Asropsr: JI. C. Atanacsn, B. @.
Bbyry3os, C. b. Kagowmries, JI. C.
Kucenesa

VYuebnuk «I'eomerpus 9 kmace»
Astopsr: JI. C. AtanacsH, B. @.
Bbyty3os, C. b. Kagomues, JI. C.
Kucenes

JlumaKkTHYeCKUe  MaTepualibl 110
reomerpun 7 kiacc / b. I'. 3us, B. M.
Meiinep

JIumaKkTHYeCKue  MaTepualibl 10
reomerpun 8 kiacc / b. I'. 3us, B. M.
Meiinep

JlumakTHYecKue  Marepualbl 10

reomerpun 9 xiace / b. I'. 3uB, B. M.
Meiinep

CD-ROM «I'eometpus 7 knacey:
MYJIbTUMEANIHHOE MPUIIOKEHNE K
Y9eOHUKY
CD-ROM «I'eomeTtpust 8 kimacey:
MYJIbTUMEANIHHOE MPUIIOKEHNE K
Y9eOHUKY
CD-ROM «I'eometpus 9 knacey:
MyJbTUMEAUNHOE IPUI0KEHUE K
yueOHHUKY

Yueono-memoouueckue komniexkmol

YMK JI. C. Amanacsaua u op.

1. I'eomerpus: 7—9 xiu. / JI. C. AtanacsH, B. @. byry3os, C. b. KagomiieB u np. — M.:
[Ipoceemenue,2004—2011.

2. I'eomerpusi: pabouas terpans: 7 k. / JI. C. AranacsH, B. @. byrysos, 10. A. I'naskos, 1. U.
IOauaa. — M.: [IpocBemenne, 2004—2011.

3. I'eomerpus: padouas tetpans: 8 k. / JI. C. AtanacsH, B. @. byty3os, 0. A. I'maszkos, 1. U.

Oauna. — M.: IIpoceemienue, 2004—2011.
4. I'eomerpus:padouasrerpans:9xi./JI.C.Atanacsu,B.®.byry3os, 0. A. I'maskoe, U. U.
O nnaa. — M.: IIpocBemenne, 2004—2011.

5. 3ue b. I Teomerpust: mumakt. Matepuansi: 7 kin. / b. I. 3us, B. M. Meiinep. — M.:
[Ipoceemenue,2004—2011.

6. 3ue b. I I'eometpus: auaakt. matepuansl: 8 ki / B. I'. 3us, B. M. Metinep. — M.:
IIpocsemenue,2006—2011.

7. 3ue¢ b. I' Teomerpus: ammakt. Marepuansl: 9 kim. / b, I. 3uB. — M.
IIpocsemenne,2004—2011.

8. Wzyuenue reomerpun B 7, 8, 9 kjaccax: METOJA. peKOMEHIAuu: KH. st yuurens / JI. C.
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Aranacsn, B. @. byty3os, 10. A. I'ma3-koB u ap. — M.: IIpocBemenne,2003—2011.

o. Muwenko T. M. TeoMmeTpus: TeMaTUYECKHE TECTHI: 7 KL /
T.M.Mumeunko,A.l.baiunkos.—M.:IIpocsemenne,2008— 2011.

10. Muwenko 1. M. T'eomeTpusi: TeMaTHYECKHE TECTBI: 8 KIL /
T.M.Mumenko,A.J].bruakos.—M.:I1poceemenne,2008— 2011.

11. Muwenrko T. M. T'eomerpusi: TeMarudeckue Ttecthl: 9 ki / T. M. Mumienko, A. JI.

baunkos. — M.: [Ipocsemenue,2008.
Jlonoanumensnas 1umepamypa
Teopemuueckuii mamepuann

1. Adamap K. DnemenrtapHast reomerpus. B 2 u. Y. 1. [Inanumetpus / XK. Agamap. — M.:
Vunenrus,1957.

2. bymyszoe B. ®. Ilmanumerpus: mocodue it yriayOs. wu3yd. marematuku / B. @.
byty3os, C. b. Kanomues, 2. I'. [lo3usik u ap.; nox pea. B. A. CagoBuuuero. — M.: ®uszmatiaut,2005.

3. BacunvesH. b Ilpsambienkpussie/H.b.Bacuibes,B.JI.I'yreamaxep. — M.:
MIITHMO,2006.

4. Tenvpano U. M. Meron xoopnunat / Y. M. I'ensann, E. I'. ['maronesa, A. A. Kupuios. —
M.: MITHMO,2009.

5. Tunvb6epm J]. OcnoBanus reometpun / J{. Tumsoepr. — J1.: OT'3,1948.

6. Hexapm P. T'eomeTpust. C TIPUIIOKEHUCM n30paHHBIX pabort
[1.®epmaunepenuckuP.Aexapra/P. Jlekapt.—M.:JInGpo- kom,2010.

7. FEesxnuo. Hauana. Ku. I—VI1/ Eskaun. — M. — J1.: T'octexuzar, 1948.

8. Eexnuo. Havama. Ku. VII—X / Esximin. — M. — JI.: Toctexmsmar, 1949.

. Ferxnuo. Hauana. Ku. XI—XV / Esxitun. — M. — JI.: T'ocrex-u3gar,1950.

10. Knetin @. DnementapHas MaTeMaTHKa ¢ TOUKHU 3peHus Beicmield. B 2 1. T. 2. 'eomeTpus /
®. Knetin. — M.: Hayka, 1987.

11. Koxcemepl'. C. M. Beenenue B reometpuio / I'. C. M. Kokcerep. — M.: Hayka,1966.

12. Aenom U. M. T'eomerpuueckue npeodpazosanusi. B 2 1. T. I. [Imxenus u npeoOpazoBaHus
nonobus / U. M. Sramom. — M.: TUTTII,1955.

3adaunviii mamepuan

13. Anexcanopos Y. M. COOpHUK reOMETPUUECKUX 3a/1a4 Ha ro-ctpoenue / M. Y. Anexcanapos.
— M.: Yunenrus,1950.

14. TopounP. K. T'eometpus. [Tnanumerpus: 3agaunuk: 7—9 k. / P. K. F'opaun. — M.:
MIIHMO,2006.

15. Mooenos I1. C. COOpHHK 3aja4 110 CICIUAILHOMY KypCy aeMeHTapHoi matemaruku / I1. C.
Monenos. — M.: Briciias mkoda, 1960.

16. Ilpaconog B. B. 3apaun no mmanumerpun / B. B. Ilpaconos. — M.: MITHMO,2007.

17. Cusawuncxuti M. X. HepaBenctpa B 3agavax / . X. CuBammmnckuii. — M.: Hayka,1967.

18. Hlapvieun M. @. 3agaun 1o reomerpun. Ilnanumerpus / WM. ®. llapeirun. — M.:
Hayxka, 1982. — Brpin. 17.— (bubnunoteuxa«KBant»).

19. Hlxnsapcexui /[ O. U30paHHble 3agaud M TEOPEMBbl 3JIEMCHTapHOH MaTEMaTHKH.

I'eomerpust. [Tnanumerpus / [1. O. Wknsap-ckuii, H. H. Yenios, U. M. Arnom. — M.: ®usmariut,2002.

20. LImetineaysl. Cro 3amau / I'. llltetinrays. — M.: Hayka,1986.

Hayunas, nayuno-nonyaspnas, ucmopuueckas iumepamypa

21. Apxumeo. O kBaapatype kpyra / Apxumen, X.Irowrenc, W.I.JlamOepT u ap. ; mep. ¢
HeM. — 3-¢ m3a. — M.: Enuropuan YPCC,2010.

22, Beiiny I Cummetpus / I, Beiins. — M.: Hayka, 1968.

23. TaponepM. Matematndeckue HoBelutsl / M. ['apanep. — M.: Mup,2000.

24. Kokcemepl .C.M. HoBeie BcTpeun c reometrpueii /I. C.
M. Koxkcerep, C. JI. I'pelituep. — M.: Hayka,1978.

25. KypanmPUYtorakoematematuka?/P.Kypant,[ . Po66nnc.— M.: MITHMO,2001.

26. Paoemaxepl’ Yucnanpurypsl/I'.Pagemaxep,O.Temnum.— M.: I'oc. u3a. ¢pus.-mar. JuT-
pB1,1962.

27. Cmpour/[.Al. Kpatkuit  ouepk UCTOpUHU marematuku /1. 5.
Crpoiik. — M.: Hayka,1984.

Hlupokos I1. A. Kpatkuii ouepk ocHoB reomerpun Jlobauesckoro / I1. A. IllupokoB. — M.:
URSS,2009
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Cnpasounvle nocoous

28. Anexcanopos I1. C. DHUMKIONEANS dJeMEHTapHOH MaTeMaTtuku. B 5 ku. K. 4. I'eomerpus /
I1. C. Anekcanzapos, A. Y. Mapkymesuy, A. 5. Xunuun. — M.: ®uzmatrus,1963.
20. Anexcanopog I1. C. DHnmKnoneaus sneMeHTapaoil MatemMatuku. B 5 ku. Ku. 5. I'eomerpus /

I1. C. Anexcanmpos, A. 1. Mapkymesud, A. 1. Xuaunn. — M.: Hayka,1966.

HUngpopmayuonnvie cpedcmesa
Humepnem-pecypcbl Ha pyccKom a3blKe
http://ilib.mirror1.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/

HHTepHEeT-pecypehbl Ha AHTIHMHCKOM SI3bIKE
http://mathworld.wolfram.com/
http://forumgeom.fau.edu/
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JHCTOB

Hupexrop MAOY «MbJI»

T.5. CoipomonoToBa




	Дополнительная литература

		2023-10-08T09:26:53+0400
	Сыромолотова Татьяна Яковлевна




