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[NOSICHUTEJIbHAS 3AITUCKA

['eoMeTpus Kak OMH M3 OCHOBHBIX pa3jiesloB IIKOJIBHOW MaTeMaTHKH,
MMCIOLUMH CBOEH Lie/blo 0becneynTs H3yueHHe CBOMCTB M PasMepoB dburyp, ux
OTHOLIEHHWH W  B3aMMHOE  pacloOloKeHHWe, OIUpaeTcss Ha JIOTUYECKY1O,
AI0Ka3aTeJIbHYIO NHHMIO. LIeHHOCTh M3ydYeHHsI reOMEeTpUH Ha YPOBHE OCHOBHOIO
0011ero 00pa3oBaHUs 3aKJIFOYAETCS B TOM, UTO 00yualoLLMics yUUTCS TIPOBOIUTH
AOKA3aTE/IbHBIC PACCyKACHHS, CTPOUTD JOIHYECKHE YMO3aKIIOYEeHHS, JOKA3bIBATh
MCTHUHHbBIC yTBEPKACHHUS M CTPOUTH KOHTPIPHMEPbI K JIOKHBIM, MPOBOIHUTH
PACCy’ICHUA  «OT ~ MPOTHBHOrO»,  OTJIMYaTh CBOWCTBA OT  [PU3HAKOB,
opmyIMpoBaTH OGpaTHBIEC yTBEPIKACHHS.

Bropoii nenbto usyuenus F€OMETPUH SBJIIETCS HCIIOJb30BaHHE €€ Kak
HHCTPYMEHTA MPH PELICHHH KaK MaTeMaTHYeCKHX, TaK M MPAKTHYECKHX 3ajad,
BCTpeHalolMXest B peajbHOM Ku3HM. OOyyaroluiics J0MKeH HaydUThCs
ONPEICIUTL TEOMETPHYECKYIO (DUIYpy, ONHCAaTh CJIOBAMH JIAHHBIH 4epTéx WU
PHCYHOK, HAHTH MJI0LIA/b 3eMEJIbHOIO Y4acTKa, PacCUUTATh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOrO Kabess WM Tpebyemble pa3mepbl rapaka Uisi aBTOMOOHJIS.
ITOMY COOTBETCTBYET BTOpasi, BbIYMCIUTENbHAS IHHUS B H3Y4YEHHUH T'€OMETPHH.
[Ipu pemenun 3anau npakTHyeckoro XapakTtepa 00y4atolIUHCS YYUTCS CTPOMTH
MAaTeMaTHYeCKHe  MOJCJIM  pealbHbIX JKMU3HEHHBIX CHTyalHMil, MPOBOIMTH
BBIHCJICHUS M OLICHUBATH A/IEKBATHOCTh MOJIy4YE€HHOTO pe3ybTaTa.

Kpaiine Baxno nomuépkusarh cBs3M FEOMETPUU C JPYTUMU Y4yeOHBIMU
MPEAMETaMHU, MOTHBHPOBAThL HCIIO/IB30BaTh ONpe/IeIeHHs [€OMETPUYECKUX (UTYD
W TMOHSATHH, 1EMOHCTPHUPOBATH MMPUMEHEHHE MONYUYEHHBIX yMEHHil B (Gusuke u
TeXHUKE. DTH CBs3M Haubosee APKO  BHUIHBI B Temax «Bekropbi»,
<<TpuronomeTpnqecxne CoOoTHOWEHHUs», «MeToa kKoopauHat» U «Teopema

[Indaropan.
Yuebublii kypc «l'eoMeTpus» BKiOUYaeT CJIeIYIOLIHEe OCHOBHbIE pa3Jielibl
conepkanusi:  «l'eomerpuyeckre Urypel M HMX  CBOWCTBa», «3mepenue

FCOMETPUYCCKUX  BEJIMYMH», «JlekapToBbl ~ KOOpAMHATBI HA  IJIOCKOCTHY,
«Bektops», «/[BrxeHnus MJI0CKOCTHY, «IIpeobpa3oBanus moao00us».

Ha usyuenue yueGHoro kypca «I'eomerpus» otBoautcs 204 uaca: B 7 Kiacce
— 68 yacoB (2 yaca B Hedemo), B 8 Kiacce — 68 4acos (2 yaca B Henemo), B 9
Knacce — 68 yacoB (2 yaca B Hezel0).



COJAEPKAHUE OBYUEHMUS
7 KJIIACC

Havanpnele nousitus reometpun. Touka, npsimasi, OTpe3oK, jay4. YroJ. Busbl
yrioB. BeprukanbHele M cMekHble yribl. buccektpuca yrina. Jlomanas,
MHOroyroJibHHK. [lapanienbHOCTb U NepreH UKy ISPHOCTD MPSIMBbIX.

Cummerpuunble  ¢urypbl. OCHOBHble CBOWCTBA OCEBOW CHMMETPHH.
[IprMepsl cUMMETPHH B OKpYIKaroIleM MHPE.

OcHOBHBIE MOCTPOEHHSI € MOMOLIBIO LMPKYJs W JuHelkd. TpeyrosibHHUK.
Bricora, menunana, 6Guccektpuca, MX CBOMCTBA.

PaBHoGenpeHHblit M paBHOCTOPOHHMI  TpeyrojbHMKH. HepaBeHCTBO
TpeyrojbHHKa.

CpoicTBa M NpU3HAKK DPABHOGEAPEHHOr0 TpeyroibHHKa. [Ipu3Haku
PaBEHCTBA TPEYrOJbHHUKOB.

CBoiicTBa ¥ NpU3HAKK NapauiebHbIX NpMbIX. CyMMa YIJIOB TpeyrojibHHKA.
BHelnue yrisl TpeyronsHuka.

[IpsimoyronbHblii  TpeyronbHuk. CBOWCTBO —MeJHaHbI  MPSAMOYIOILHOTO
TPEYrojbHUKA,  MNpOBeAEHHOW K  runorteHyse. IlpusHaku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYroJbHUKOB. [IpMOyrosibHbIi TpeyroibHuK ¢ yriiom B 30°.

HepaBencTBa B reomMeTpuu: HEpaBEeHCTBO TPEYroJbHMKA, HEPAaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OosiblieM yriie W OoJiblliel CTOPOHE TpeyroJibHHKA.
[lepnienukysisip U HaKJIOHHAS.

['eomerpuyeckoe Mecto Touek. buccekTpuca yrina M cepeaMHHbIN
MePHEHAMKYJISP K OTPE3KY Kak reOMeTpHYeCKHe MecTa TOYeK.

OKpy)XHOCTb M Kpyr, XopJa MW JMaMeTp, WX CBOMcTBa. B3anMHoe
pacnojioKeHne OKpYKHOCTH U npsimod. KacarenbHast M ceKyulas K OKPY’KHOCTH.
OKpy’KHOCTb, BIHCAaHHAas B yroJ. BrnucaHHas M OMMCaHHAs OKPY/KHOCTH
TpeyroJibHUKa.

8 KJIACC

Yetbipéxyroabuuku. [lapaiienorpamm, ero npusHaki U cBoiictBa. YacTHbie
Clly4au MnapajiesiorpaMMoB (MpsIMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKU H
cBoiictBa. Tpaneuus, paBHoOOKas Tpamneuus, e€ CBOMCTBA M IPHU3HAKH.
[Ipsmoyronbhas Tpanewus.

Meron ynsoenust meauansl. llenTpanbnas cummetpus. Teopema QPaneca u
TeopeMa O IPONOPLUUOHATBHBIX OTPE3KaX.

Cpeanue IMHUK TpeyrojbHUKa U Tpanelmu. LIeHTp Macc TpeyroibHHUKa.

[lonobue tpeyroabHukoB, Kod(uumenT noaobus. [lpusHaku mox00Us
TPEYroJIbHUKOB. [ IpyMeHeHne no1o0us npu pelieHH MPaKTHYeCKUX 3a/1a4.



CsolictBa muiomazeii reomerpuueckux ¢uryp. Dopmynbl s MIOMAIN
TpeyrojibHHKa, mnapaujienorpamma, pomda u Tpaneuuu. OTHOIIEHHE TUIOLIANEH
MOJI0OHBIX (UTryp.

Beruncnenue niomaneit tpeyronbHUKOB M MHOI'OYTOJIbHUKOB Ha KJIeT4aToH
Oymare.

Teopema [ludaropa. Ilpumenenue Teopembl Iludaropa npu pereHun
NPaKTUYECKUX 3aj1ay.

CHHyc, KOCHHYC, TAHI€HC OCTPOrO yrja MpSMOYrOMbHOIO TPeYrojbHHKA.
OcHoBHOe TpHroHOMeTpHUYecKoe TokaecTBo. TpuroHomerphueckie (yHKLHH
yrioB B 30, 45 u 60°.

Briicannble W ueHTpanbHBIe YIUIBI, Yroa Mekly KacaTelbHOH W XOpJIOi.
YIibl  Mex1y — XOpaaMM M CeKyIMMH. BrmcaHHble M ONHCAHHbIe
YETBIPEXYroNbHUKH. B3anMHoe pacrosiokenue 1BYX OKpyxkHocTeil. Kacanue
OKpy’KHOCTeH. OOLIne KacaTebHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KkocuHyc, TaHredc yrioB or 0 g0 180°. OcHOBHOe
TPUTOHOMETPHUYECKOE TOXK/1eCTBO. POPMYJIBI TPUBEAEHHS.

Pemenne TtpeyronbunkoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
PeuleHne npakTHyeckMX 3aauy ¢ HMCMOJb30BAaHHEM TEOPeMbl KOCHHYCOB M
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noao6us. [Togo61e cOOTBETCTBEHHBIX 31€MEHTOB.

Teopema o npousBeaeHHH OTPE3KOB XOpA, TEOPEMbI O IPOHM3BEICHHH
OTPE3KOB CEKYIHX, TeOpeMa O KBajipaTe KacaTeslbHOM.

Bekrop,  nnmHa  (Moaymb)  BekTOpa,  COHampaBiEHHBIE — BEKTODbI,
[IPOTHUBOIIOJIOKHO ~ HAMpaBJICHHBIC  BEKTOPbl,  KO/IMHEAPHOCTh  BEKTOPOB,
PAaBCHCTBO BEKTOPOB, ONEpallMK Hajl BeKTOopamH. PasnokeHue BekTOpa IO JIBYM
HEKOJIMHEapHbIM BekTopaM. KoopaunaTel Bektopa. CkaisipHOoe NpOM3BeIEeHHE
BEKTOPOB, IPUMEHEHHE JUIsl HAXOKICHUS JUTHH U YIJIOB.

JleKapTOBbI KOOPIMHATBI HA MJIOCKOCTH. YPaBHEHHS PSMOH M OKPYKHOCTH
B KOOpJMHATAX, NepeceyeHne OKPYKHOCTEH U MpsiMbIX. MeTOa KOOpAMHAT U €ro
PUMEHEHHE.

[lpaBuibHble  MHOrOyrombHukH. JlnMHa  OKpyXKHOCTH. [ pamycHas M
paJliaHHas Mepa yria, BbIYMCIEHHE JUIMH Ayr OKpyxHocTeW. [lmomaaws kpyra,
CEKTOpa, CerMeHTa.

JIBIXKEHUS MJIOCKOCTH M BHYTpEHHHE CUMMETPUM (HUryp (3/eMeHTapHble
npencrapienus). [apannensHsiii neperoc. [Tosopor.



[LTAHUPYEMBIE ~ PE3YJIBTATBI  OCBOEHMSI IIPOTPAMMBI
YYEBHOI'O KYPCA «T'EOMETPUSl» HA YPOBHE OCHOBHOI'O
OBUIETO OBPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATDI

JIHYHOCTHBIE  pe3yabTaThl  OCBOCHHS NporpamMMbl  y4eOHOro Kypca
«I'eomeTpus» XapakTepu3yloTcs:

1) naTpHoTHYeckoe BocniuTanue:

IPOSABIICHHEM ~ MHTepeca K MpPOLIIOMY W HACTOSLIEMY DPOCCHICKOI
MaTeMaTHKH, — LCHHOCTHBIM  OTHOLIEHHMEM K  JIOCTHKEHHMSAM  POCCHHCKHX
MaTeMaTUKOB M POCCHHCKOH MaTeMaTH4eCKOH LLIKOJbl, K MCIOAb30BAHHIO THUX
JOCTHXKEHUH B IDYTUX HAyKaX M IPUKIaAHBIX cdhepax;

2) rpasIaHCKOe H 1YXOBHO-HPABCTBEHHOE BOCTHTAHHE:

TOTOBHOCTLIO K BBINOJHEHHIO 00S3aHHOCTEH Ipak1aHWHA M pearn3aliu ero
fIpaB, TpEICTaBICHUEM O MaTEeMAaTHYECKMX OCHOBaX (yHKIIMOHHPOBAHHS
PasIMYHBIX CTPYKTYp, SIBICHUH, NMPOLEIYp Ipa)KaaHCKOro o0lecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYK/ICHHIO ITHYECKUX MPoOJIeM, CBSI3aHHBIX
¢ TPaKTHUYEeCKUM TMPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAHMEM BaXKHOCTH
MOPaIbHO-3THYECKUX NPUHLIUIIOB B JIESATEIbHOCTH YYEHOTO;

3) TpyaoBoe BocnuTanue:

YCTAHOBKOH Ha aKTHBHOE y4acTHe B pelIeHHH [IPaKTHYECKUX 3ajay
MAaTeMaTHYECKOH HAINpaBlIeHHOCTH, OCO3HAHMEM BAXHOCTH MAaTeMaTHUeCKOro
00pa3oBaHMs Ha NPOTSKEHWH BCEH JKM3HHM JUIS YCHEHOW npodeccHoHalbHOM
ACSATETBHOCTH M Pa3BUTHEM HEOOXOMMMBIX YMEHHii, OCO3HAHHBIM BBIOOPOM M
[TOCTPOCHUEM WHIMBHAYATbHON TPAGKTOPHU 00pPA30BaAHMS U KU3HEHHBIX [JIAHOB C
YHICTOM JIMYHBIX MHTEPECOB U OOLLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIHTAHHE:

CMIOCOOHOCTBIO K 3MOLMOHATLHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MATeMaTHYECKUX OOBEKTOB, 3ajlay, PELICHHi, pacCykICHHH, YMEHHIO BHIETH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) UEHHOCTH HAYYHOTI0 MO3HAHMS:

OPHUCHTALMEH B [ESTENbHOCTH HA COBPEMEHHYIO CHCTeMY HaydHbBIX
MPEACTaBIeHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YelIOBEKa, [IPUPOJIbI U
O0LIeCTBA, [OHMMAHMEM MaTeMaTH4ecKOi HayKM Kak cdepbl Yel0oBeYecKoi
ACATCIBHOCTH, 3TAloOB €€ pa3sBUTHA M 3HAUYUMOCTH JUIS Pa3BHTHS LIMBHIM3ALIUH,
OBJIa/ICHUEM SI3bIKOM MaTeMAaTHKH M MaTeMaTHYEeCKOH KyJbTypoi Kak CpeacTBOM
IO3HAHMS MHpa, OBJIAJICHHEM MPOCTEHIIMMHU HABbIKAMH MCCIIEI0BATEIbCKOI
JeATe/IbHOCTH;



6) ¢usnueckoe BocnuTaHHe, GOPMHPOBAHHE KYJIbTYPbI 310pOBbS H
YMOUHOHAJILHOIO 6.,1aroNnoJyYns:

FOTOBHOCTBIO TPUMEHATH MareMaTH4YeCKHE 3HAHUS B HHTEpecax CBOEro
3/10pOBbsl,  BEIEHHUS  310pOBOro  obpa3a  JKHM3HHM  (370pOoBOE  IUTaHMUE,
cOaNaHCUPOBAHHBIH PeXUM 3aHATHH M OTAbIXa, peryispHas (u3znyeckas
AKTHBHOCTb), C(OPMHPOBAHHOCTBIO HaBbika pedieKCHH, NPU3HAHHEM CBOEro
MpaBa Ha OIIMOKY M TAKOIO Xe MpaBa JAPYroro yejaoBeka;

7) 3KOJIOTHYeCKOoe BOCTIHTAHHE:

OPHEHTAllHel Ha NPUMEHEHHE MaTeMaTHYECKHX 3HAHMM /s pellleHHs 3a1ay
B 00/IaCTH COXPAaHHOCTH OKpY’KAOIIEeH Cpe/bl, MIAHAPOBAHMS MOCTYIIKOB M
OLICHKH HMX BO3MOXHBIX MOCIEACTBMH I OKpY)Karolled Cpelbl, OCO3HaHHEM
r100a/IbHOr0 XapaKTepa 9KOJOrHYeCKHX NpobIeM  MmyTeil HX peLIeHus;

8) ajanTauus K M3MeHsIIOUWIHMCS YCJIOBHSIM COUHAJILHOH H NPHPOAHOH
cpeabl:

FOTOBHOCTbIO K JIEHCTBUSM B YCJOBHSIX HEOINPEIENEHHOCTH, MOBBILIEHHIO
YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JeATeIbHOCTb, B TOM YHCIIe
YMCHHUC YYHUTBCA y APYTUX JIIOJAEH, NMPUOOpeTaTh B COBMECTHOM JIESATEJbLHOCTH
HOBBIC 3HAHHS, HAaBbIKH U KOMIIETEHLIMH W3 OMbITA IPYTHX;

HEOOXOIMMOCTBIO B (DOPMHPOBAaHMM HOBBIX 3HAHWI, B TOM HYHCIIE
GopMyIHpOBaTh MU, MOHSTHS, THIIOTE3bl 00 00BEKTaX H SIBJICHUSIX, B TOM YHCJIE
paHee  HEWM3BECTHBIX, OCO3HaBaThb JAe(DUUUTBI COOCTBEHHBIX 3HAHMM W
KOMIIETEHTHOCTEH, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh ~ CTPECCOBYKO — CMTYAlMIO, BOCIPHHMMATh
CTPECCOBYIO CHTyallMIO KakK BbI30B, TpeOylOUIMi KOHTpMEpP, KOPPEKTHPOBATh
MPUHUMACMBIC DELICHUS WU JEHCTBHUs, (DOPMYJIMpPOBATH W OLIEHWBATH PHCKH M
MOCJIeACTBHA, (POPMHUPOBATH OIbIT.

METANPEAMETHBIE PE3YJbTATHI
[To3naBate/ibHbIe yHHBepcaibHbIe yyeGHbIE A€l CTBHS

ba3zoBble 1oruyeckue aecTBUA:

* BBIBJIATE M XapaKT€pU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTeMaTHYeCKUX
OOBEKTOB, MOHATHH, OTHOLIEHHI MEXJy [OHATUAMH, (HOPMYJIHUPOBATH
OMpEeNeIeHUs]  TMOHATHH,  yCTaHABJIMBATh  CYLIECTBEHHbIH  IMPH3HAK
KjlacCU(UKaLWK, OCHOBAaHUS JUIs OOOOIIEHHS U CpaBHEHMS, KPUTEPHUH
[IPOBOJIMMOTO aHalIU3a;

* BOCIPUHMMATh, (QOPMYIHpPOBaTH M  NPeOOPa3OBbIBATE  CYXKICHUS:
YTBEPAUTE/IbHbIE W OTpULATE/IbHbIE, €JWHWYHBIE, YacTHbIE W OOILIHE,
YCIIOBHBIE;



e BBIABIATL  MareMaTHyeCcKHUe  3aKOHOMEPHOCTH,  B3aUMOCBSI3H u
NpoTUBOpeuHss B (akTax, JaHHbIX, HAOJNIOJEHUSIX W YTBEpKIACHHUSX,
npejaraTb KpUTEPUH IS BBISBICHHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEYHH;

e JleNaThb BBIBOJbl C MCIOJb30BAHMEM 3aKOHOB JIOTMKH, [€1YKTUBHBIX H
UHAYKTHBHBIX YMO3aK/IHOUYEHUH, YMO3AK/IHOUYEHUH 110 aHAJIOTUH;

e pa3bupare JOKa3aTelbCTBA MAaTeMaTHUYECKUX YTBEP)KICHH (MpsiMble U OT
MPOTUBHOI0), MPOBOJAUTH CAMOCTOSTEILHO HECIOKHbIE I0Ka3aTelbCTBa
MaTeMaTU4yecKuX (aKToOB, BBICTpAaUBaTh AapryMeHTalUIO, NPUBOJIUThL
MPUMEPbI U KOHTPIIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYK/ICHHS,

e BbIOMpaTh crocod perleHUs y4uyeOHOH 3aga4yu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pELUCHMs, BbIOMpaTh HauOoJee MOAXOMASALIMUN C YYETOM
CaMOCTOSTE/ILHO BbIJICJIEHHBIX KPUTEPHEB).

ba3soBble Heele10BaTe ILCKHE 1€CTBHSA:

e MCNOJB30BaTh BOMNPOCHl KaK HCCJIe10BaTeIbCKMH MHCTPYMEHT MO3HAHMUS,
GopmyaupoBaTh BONpoCkl, (GUKCHpPYIOLIME [POTHBOpeYHe, MNpodiemy,
CaMOCTOATE/IbHO ~yCTaHaBJIMBAaThb MCKOMOE MW JaHHOe, (opMUpOBaAThH
TUNOTE3Y, apryMEHTUPOBATh CBOIO MO3ULIMIO, MHEHUE;

e [IIPOBOJMTH [0 CAMOCTOSITE/IbHO COCTaBJIEHHOMY [IJJaHY HECJIOKHbIH
OKCIIEPUMEHT, HeDOJIbIIIOE UCCIIeI0BAHKE 10 YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH 00BbEKTOB MeX 1y CO00ii;

*  CaMOCTOSTENILHO (OPMYJIMPOBaTh 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTam
NpOoBeAEHHOIO HAOMIOEHUS, MCCIIe0BaHUs, OLEHUBATh J1OCTOBEPHOCTH
MOJy4Y€HHBIX pe3yJIbTaTOB, BIBOJOB U 0000IIEHUH;

e [IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE Ipolecca, a TaKKe BbIIABUIATh
[MPEIIOJIOKEHHUS O €r0 pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nundpopmauueii:

* BbISB/IATH HEJOCTATOYHOCTH M M30BITOYHOCTH HHGMOPMALMM, [AaHHbIX,
HEOOXOUMBIX ISl pelleHUs 3a/1auu;

e BbIOMpaTh, aHAIW3UPOBATh, CHCTEMATH3MPOBAaTh W HMHTEPIPETHPOBATH
MH(POPMALIUIO Pa3InYHBIX BUIOB U (JOPM NpeICTaBIEHHUS;

e BbIOMpaTh (GOpPMy MpeACTaBIeHUS MHPOPMALMK M HIUIIOCTPHPOBATH
peliaeMble 3aJavyd CXeMaMH, AuarpaMMaMH, HHOM rpapukoid M HX
KOMOMHALMSAMU:

* OLICHWBATh HAAEKHOCTH MHPOPMALMK IO KPUTEPHUSM, MPEI0KEHHBIM
YUHMTEIEM WK CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE yHHBepcaibHbIe yueOHble 1elcTBHS:

* BOCIPHHHMMATH U (HOPMYJIMPOBATH CYKIEHHUS B COOTBETCTBUHU C YCIOBUAMH

U LeJISIMU OOLLEHUS, SICHO, TOYHO, FPAMOTHO BbIpaXkKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS [0 XOJYy pelleHHs
3a/1a4M, KOMMEHTHPOBATh MOJTy4YeHHbIH pe3yJbTaT;

B X0Jle 00CYyK/IeHHs 3a/aBaTh BOMPOCHI 110 CYLIECTBY OOCYKIaEMON TEMBbI,
MpoOIeMbl, pelaeMoil 3a1auu, BbICKa3bIBATh MJIEH, HalleleHHbIe HA MOMCK
peLIeHMsl, COMOCTAaBIATHL CBOM CYKIACHHS C CYKACHHSIMH JIPYTHX
YYaCTHUKOB JMajora, oOHapyKMBaTb pa3jiMyhMe M CXOJCTBO TMO3MLMHA, B
KOppeKTHOMH (hopme hopMyTHpOBaTh pa3HOIIACHS, CBOM BO3PAKEHHS;
MPEeACTABISTh pe3yIbTaThbl PELUEHUs 3a/1a4M, IKCIIEPUMEHTA, HCCIeI0BaHus,
MPOEKTA, CAMOCTOATE/IbHO BEIOUpATh (popMaT BBICTYIIEHHUS C YUETOM 3a/1au
Mpe3eHTAlMH U 0OCOOCHHOCTEH ay IMTOPHH;

MOHUMATh M MCIOJIB30BaTh MPEUMYILIECTBA KOMAHIHOW U UHIWBUIYabHOM
paboThI MU peleHnH yueOHbIX MaTeMaTHYEeCKHX 3a/1a4;

NPUHUMATDL LE/Ib COBMECTHOW AEATEIbHOCTH, TUIAHUPOBATh OpraHU3aLMIo
COBMECTHOH paboThl, pacrpeaensiTh BHAbI padOT, JA0roBapHBaThCS,
00CyK1aTh NpoLece U pe3yibTar paboThl, 0600IIATE MHEHHS HECKOJBKHX
JoeH;

y4acTBOBaTb B TIpynmnoBbiXx (opmax paborel (0OCyxaeHus, oOMeH
MHEHMSMH, MO3TOBbIC LUTYPMbI U PYTHE), BBIOJHATH CBOIO 4aCTh pabOThI
U KOOPAMHUPOBATh CBOM JEHCTBHUS C JPYrMMH YiI€HAMH KOMaH/Ibl,
OLICHHBATh KayeCTBO CBOEro BKjaja B OOLIMHA NPOAYKT MO KPUTEPHUSM,
c(hOpMyIMPOBaHHBIM YYACTHUKAMHU B3aUMO/ICHCTBHSL.

PeryisTHBHbBIe yHHBepcaibHbIe yueGHbIe 1eHCTBHS

Camoopranusauus:

CaMOCTOATEJIbHO COCTaBJIATH IUIAH, QIrOPUTM pelleHHUs 3ajadd (MU ero
4acTb), BbIOMpATh CIOCOO peLICHUs ¢ YYETOM HMMEIOLMXCS PeCypCcoB M
COOCTBEHHBIX ~BO3MOXKHOCTEH, aprymMeHTHpOBaThb M KOPPEKTHPOBAThH
BapMaHTbl PEILIEHHH ¢ y4ETOM HOBOM MH(OPMALIMH.

CamMOKOHTPO/Ib, YMOLHOHAIBLHBIH HHTEJIEKT:

BJIaJIeTh CIIOCOOAaMHU CaMOITPOBEPKH, CAMOKOHTPOJISA MpoLiecca U pe3yJibTaTa
PEeLICHUs MaTEMaTUYECKOM 3a1a4Hu;

NpeIBUACTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPH PEIIEHUM 3a/1a4H,
BHOCHTb KOPPEKTHUBbI B AEATEJIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIILCTB,
HalIeHHbIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHBATb COOTBETCTBUE pe3yJibTaTa JAesTeJIbHOCTH MOCTABJIEHHON el U
YCIIOBHUSIM, OOBACHSATH NMPUYMHBI JOCTHKEHHUS MJIM HEJIOCTHKEHHUS LIEJIH,
HaXOJHThb OLIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OIIBITY.

[IPEAMETHBIE PE3YJIbTATbI



K koHmy oOydenns B 7 kuacce oOydarouuiics MOAy4HT CleaylolIHe
Npe/IMETHbIE Pe3yJIbTaThl:

PacriosHaBaTh M3yueHHble reoMeTpHUeckHe (UIYpbl, ONpeaelsTh HX
B3aHMHOE pacronoXkeHue, H300paxkaTb reoMeTpHyYecKue (UIYpbl, BbINOJIHSITD
HCPTEXKHU MO YCIOBUK 3anauyd. M3mepsaTb 1uMHelHHbIe W YITIOBbIE BEJIHYHHBI.
Pewath 3a1a4m Ha BbIYMCIIeHHE UTHH OTPE3KOB M BEJTHYMH YIIIOB.

Jenate rpyOylo OLEHKY JIHMHEHHBIX M YIJIOBBIX BeJHYHH NpeAMETOB B
PeaTbHON JKU3HHM, pPa3MEPOB NPHPOIHBIX OOBEKTOB. PasznuuaTh pasMepsl STHX
0OBEKTOB 110 NOPSAKY BETHYUHBI.

CTpOMTh YepTekH K reOMeTPUUECKUM 3a1adyam.

[lonb3oBaThes  mpu3HakamMu paBeHCTBA TPEYroJbHHKOB, HCIIOJIB30BATh
[MPH3HAKHK U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB IIPH PELIEHUH 3a/1a4.

IIpoBosuTE NOrMUecKHe pacCykueHHs C MCMOJIB30BAHUEM I€OMETPUUYECKHX
TEOPEM.

[Tonb3oBatbest npu3HaKamMu paBeHCTBA MPSAMOYTOJNBHBIX TPEYroibHHKOB,
CBOFCTBOM Me/IMaHbl, MPOBEAEHHOMN K TMIIOTEHY3€e NPSAMOYTOJIBHOIO TPEYroIbHHKA,
B PELLICHUH IeOMETPUUECKHX 3a/1ay.

Ornpenensath napasiesbHOCTh NPSAMBIX ¢ HOMOLIBIO YIJIOB, KOTOpbIE 06pasyer
C HUMH cekylnas. OnpeaensTh NapaiielbHOCTh NPSAMBIX C MIOMOIIILIO PABEHCTBA
PAacCTOAHMH OT TOYEK OJIHON NMPSAMOM 10 TOUEK APYTrOM NPSAMOI.

Pewarp 3asaun Ha kietuaroit 6ymare.

[TpOBOAMTL BBIYMCICHHS W HAXOAMTh YHMC/IOBBIE M OYKBEHHbIe 3HAYCHHS
YIJIOB B T€OMETPHYECKMX  3ajJa4aX C  HUCIOJb30BAaHMEM CYMMbl  YIJIOB
TPEYTOJbHUKOB M  MHOIOYTrOJIbHMKOB, CBOWCTB YIJIOB, OOpa30BaHHLIX I[IpH
MEPECEYCHUH JIBYX TMapa/ule/ibHbIX MpAMBIX ceKyulleid. Pewarh npaktuyeckue
3a/1a4M Ha HaXO0K/IeHUE YIJIOB.

Brnaners mousTHem reomerpuueckoro Mecta Todek. YMeTh OIpeelsTh
OMCCEKTPUCY YIila M cepeAMHHBIH MepreHMKYIAp K OTPe3Ky Kak reOMeTpHUECKHe
MeCTa TOYeK.

DopMyIMpoBaTh OnpejeneHus OKPY/KHOCTH M Kpyra, XOpAbl W AHAMETpa
OKPY’HOCTH, I0JIb30BATHCS UX CBONCTBAMHU. YMETh MPUMEHSATH 3TH CBOWCTBA IPH
pelIeHUH 3a1ay.

Bragers noustHeM ONHCaHHON OKONO TPEYrombHHKA OKPYKHOCTH, YMETh
HaXxoauTh e¢ ueHtp. Ilonb3oBaTbesi (akTamMu O TOM, YTO OMCCEKTPHCHI YITIOB
TPEYroJibHMKa IepeceKaroTcss B OJHOM TOYKe, M O TOM, YTO CepeJHHHbIE
EPIIEHIHKY ISPl K CTOPOHAM TpeyroJibHUKa NepecekarTcsi B OJHOH TOYKE.

Braners monsTHem kacaresnbHOM K OKPY’KHOCTH, IOJB30BATHCS TEOPEMOIi O
[IEPIICH/IUKY/IAPHOCTH KacaTeIbHOM U pajnyca, MPOBEIEHHOIO K TOYKE KacaHHs.



[Tonb30BaThCst MPOCTEHIIMMH F€OMETPHUYECKMMH HEPABEHCTBAMM, NTOHUMATh
MX MPAKTHYECKHUHN CMBICII.

[IpoBOIMTE OCHOBHBIE reOMETPHYECKHE TTOCTPOECHHS C MIOMOLIBIO LHPKYJIs H
JIMHENKH.

K koHuy oOyueHus B 8 kuacce oOyualoluiics MOTyYHT CieaylolIHe
NpeJIMETHbIE Pe3yJIbTAThI:

PacriosHaBaTh OCHOBHbIE BH/bl YeTHIPEXYTONBHUKOB, HX 3JIE€MEHTHI,
MOIb30BATHCS UX CBOMCTBAMM IPU pPeLIEHUH FreOMeTPHUECKHX 3a/ad.

[IpumensaTs cBoiicTBa TOYKH MepecedeHMs MeAMaH TpeyrojbHHMKa (LEeHTpa
Macc) B pellieHHH 3a/1a4.

Bianets nousTHeM cpeiHeil JIMHUM TPeyrolbHUKA W TpareluH, NPUMEHSTh
MX CBOWCTBA NpH pELICHUWH TreOMeTpuYecKuX 3amad. [lonb3oBaThes TeopeMoid
®dasteca 1 TeOpeMOii 0 MPOMOPLUMOHATBHBIX OTPe3KaX, MIPUMEHSTh UX IS PelleHHUS
NPaKTHYECKUX 3a/1a4.

[IpuMeHATh MpU3HAKK 10100US TPEYTOIBHUKOB B PELIEHUH FeOMETPUUECKHX
3a/1a4.

[lonb3oBatbest Teopemoit [ludaropa ais pelueHHs TeoMETPHUYECKHX H
MPaKTHYeCKUX 3a1a4. CTPOUTh MaTeMaTHYECKYIO MOJIe/Ib B IPAKTHYECKHUX 3a/1a4ax,
CaMOCTOATEIIBHO JIeJ1aTh YePTEX U HAXOIAUTb COOTBETCTBYIOLIME JUTHHbI.

Bragets nowstMsMM CcHHyca, KocuHyca M TaHIeHCa OCTPOro  yria
MPSMOYTOJIBHOIO TpeyrojibHUKa. [1071b30BaThest ITUMHU MOHATHSIMH UISI PELLCHUS
NPaKTHYECKUX 3a/1a4.

Bbraucisth (pasiudHbIMEM criocob6aMu) Miolaib TpeyrolbHUKa M ILIOIIAH1
MHOIOYrOJIbHBIX ~ (GUryp (MONb3ysch, rjie HEOOXOAMMO, KaJlbKyJISATOPOM).
[TpumenaTh NoTyUYeHHbIe yMEHUS B IPAKTHYECKUX 3a/a4ax.

Biagers noHATHSMM BIMCAHHOTO M LIEHTPAJIBbHOrO YIWA, MCIOJb30BaTh
TEOPEMBI O BIHCAHHBIX YIJlax, yrilax Mexay XopAaMH (CEeKYyIIHMMH) U yIiie MexKIy
KacaTeJIbHOH M XOPJI0# MpH pellieHUH FreOMETPHUECKUX 3a/1ay.

Brazers nousiTueM OnMcaHHOro uYeTHIPEXYroNbHUKA, TPUMEHSTH CBOHCTBA
OMHMCAHHOIO YeThIPEXYTOJIbHUKA MPH PEILIEHHH 3a/1a4.

[IpMeHATb nMomyyeHHble 3HAHMS HA MPAKTHKE — CTPOUTh MaTeMaTHUECKHe
MOJICTH JUTA 3a/1a4 peallbHOW JKU3HHU U MPOBOJIUTH COOTBETCTBYIOIIIME BBIUUCICHHUS
C TMPUMEHEHHEM TMOA00OMSs M TPUTOHOMETPUH (I0JIb3YSICh, TJ€ HEO0OXOIMMO,
KaJIbKYJISITOPOM ).

K koHumy oOyuenus B 9 kaacce oOyyarolMiics MOIYYUT CleaylOlIHe
peIMETHBIE pe3yJIbTaThl:

3HaTh TPUTOHOMETpHYECKHE (YHKIMM OCTPBIX YIJIOB, HAaXOAHTh C HX
MOMOIIBKO  pa3/IMYHbIC 3JIEMEHThI [PAMOYIOJIbHOIO TPEYrojbHUKA («pelleHHue



MPSAMOYTOJBHBIX TPEYTrOJIbHUKOBY ). HaX0aUuTh (C MOMOLLBIO KalIbKYJISTOPA) AJIHHBI
U YIJIbI JU1s1 HETAOJMYHbBIX 3HAYEHHUH.

[Tonp3oBaTbest GOpMyaaMu MpUBEICHHUS ¥ OCHOBHBIM TPHIOHOMETPUYECKHUM
TOXKACCTBOM JUIS HAXOXKAEHUS COOTHOUIEHHH MEXIYy TPUTOHOMETPHUYECKUMH
BeJIMYHHAMH.

Hcnonb3oBarh TeopeMbl CHHYCOB M KOCHHYCOB Ul HAXOJKIEHUs pa3IUuHbIX
3JIEMEHTOB TpEYroJbHUKA («pelleHHe TpeyrojbHUKOB»), MPUMEHSITh HX [pH
pelIeHUH FeOMETPUUYECKHX 3a/1au.

Bnagers  noustusmMu  npeoOpaszoBaHus  MOJ00MS,  COOTBETCTBEHHBIX
2JIEMEHTOB NOA00HBIX (uryp. [Tonb3oBaTbes CBOMCTBAMHU M1O100MS TPOU3BOJIBHBIX
(GUryp, yMmMeTb BBIYMCIIATH JUIMHBI M HAXOAMTh YIJIBI Y TMOAOOHBIX (UTYp.
[IpumensiT cBoliCTBa MOAOOMS B TNpPaKTHYECKMX 3ajadyaX. YMeTh NPHUBOAHTH
MPUMEpPHI MOI00HBIX GUTYp B OKPYIKAIOILIEM MHPE.

[Tonb30BaThesl TEOpeMaMu O MPOU3BEICHHH OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIMX, O KBajpaTe KacarejabHOM.

[lonp3oBaTbes BeKTOpamu, NMOHUMATh UX FEOMETPHUYECKHH M (U3MUECKUH
CMBICII, TPUMEHATh WX B PEIIEHHH TIeOMEeTPUUYECKUX M (PU3MUECKUX 3ajady.
[IpriMeHsATH cKansipHOE MPOU3BeIeHHEe BEKTOPOB /Ul HAXOXKACHHS JUIMH U YTJIOB.

[Tonp3oBaTbcss METOZOM KOOpPAMHAT Ha IUIOCKOCTH, MPHMEHSTh €ro B
PELICHUH reOMETPUUECKUX U NMPAKTHYECKHUX 3a/1a4.

BrazeTs MOHATHSAMHU NpPaBHIBHOTO MHOTIOYTrOJIBHHMKA, JUIMHBI OKPYKHOCTH,
JUTMHBI YT OKPY/KHOCTH M paMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUIOLIA/b
Kpyra u ero 4acte. [IpumenaTs nonayveHHble yMeHHUs B MPAKTHYECKUX 3a/1a4ax.

HaxoauTs ocu (MM LEHTPBI) CUMMETpHHM (UrYp, NPUMEHSTH IBHKECHUS
MJIOCKOCTH B IPOCTEULIUX CIyyasix.

[IpyMeHsATh MojyueHHble 3HAHHS Ha MPAKTHKE — CTPOMTh MaTeMaTHYeCKHe
MOZECJH TS 3a/1a4 pealbHOMU KU3HU U NPOBOJIMTH COOTBETCTBYIOLLIME BbIYUCIICHUS
C NpUMEHEHHEM TMO0J00Us U TPUrOHOMETPUYECKHX (YHKUHUH (MOJb3yscCh, Te
HEOOXOAUMO, KalIbKYJISITOPOM).
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