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COJEP XAHME OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusA reomeTpun. Todka, npsimasi, OTpe30K, JIyd. YToJ. Buabl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpuu. [Ipumepnt
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LUPKYJIS W JIMHEUKU. TpeyroibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOepeHHBIN W  PABHOCTOPOHHUUN  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHHUKOB.

CBoiICTBa M NMPU3HAKY MapaJIENbHBIX IpsAMbIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpsAMOYTONIBHBIA ~ TPEyTrOJAbHUK. (CBOMCTBO MEIWaHBI MPSMOYIOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [ [pu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, TeopemMa O OoJbplieM yrie W OOJbIIell CTOPOHE TPEyroabHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccekrpuca yriia u  CepeauHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOpJla U JuaMeTrp, HuX cBoilcTBa. B3ammHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMCcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yeroeipéxyronpauku. [lapammenorpamm, ero npu3Haku U cBoucTsa. YacTHbie
Cllydan MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBapar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA M MPU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron ynBoenuss menuanbl. LlenTpanbHas cummerpusa. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.



[Togobue TpeyroabHuKoB, Kod3(pduiment mnomodus. I[lpusHaku momoOus
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHn: MPAKTHIECKUX 3a/1a4.

CpoiicTBa MIomaned reomerpuyeckux ¢uryp. Dopmyibl A IIOMATA
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenue mmomanaei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TAHI€HC OCTPOrO yrIila MPSIMOYTOJBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTpuueckue (yHKIUU
yrioB B 30, 45 n 60°.

BrucaHHbIE U IEHTPaIbHBIE YTIIbl, YTOJI MEXKIY KacaTeJIbHOW U XOPJIOH. YTIIbI
MEXKy XOpJaMHU M CEKylIIMMH. BIMCaHHBIE W OMHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkeHue AByX okpykHocte. Kacanue okpyxHoctend. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIbI IPUBEIACHUS.

Pemenune tpeyronpHnkoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Mpou3BENEHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKYIIHUX, TEOpPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa  (MOAYyJb)  BEKTOpA, COHAINpPABICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalMyd HaJ BEKTOopaMH. Pa3noxkeHue BEKTOopa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIUH U YIJIOB.

JlexkapToBbI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpJIMHATAaX, MEPECEYECHUE OKPYKHOCTEH M MpAMBIX. METoll KOOpAMHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JIJTMHA OKPYKHOCTH. ['paycHas u paauaHHas
Me€pa yria, BBIUMCIEHHUE JUIMH AyT OKpyXHOcTeu. llnomans kpyra, cekropa,
CErMEHTA.

JIBU>KEeHUs TJIOCKOCTH W BHYTPEHHHE CUMMETpUU GUryp (dJeMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOCHHS IPOrpaMMbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HHTEpeca K NPOLLIOMY M  HACTOSALIEMY POCCHUUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEW IpaKJaHWHA U pPealu3aluu €ro
opaB, IMPEACTaBICHHUEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PpELICHUM NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  AMOIIMOHAIBHOMY M ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JIESITEIIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY HAay4HbIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMUPOBAHME KYJILTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTEMAaTHUYECKUE 3HAHUA B HMHTEPECaX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a >KU3HU  (30pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHNE MaTeMaTHIECKUX 3HAaHUM JIJIs pelleHus 3a7a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOMIUMCS YCJIOBHSAM COLMAJBbHON M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSIX HEONPENENEHHOCTU, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OpPMHPOBAHWU HOBBIX 3HAHWK, B TOM YHCJE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIHPUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBuA:

e BBISIBJISITH U XapPaKTEPU30BaTh CYLICCTBECHHBIE NMPHU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs] TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIWH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

e BOCIIpUHUMATh,  (OpMyIuMpoBaTh W  MPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



e BBISIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEYUS
B (hakTax, JAHHBIX, HAONIONECHUSAX M YTBEPKICHUSAX, MpEAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e pa30HpaTh JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPXKACHUHN (MpAMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTeIbCTBA
MaTeMaTU4YecKuX (PaKToB, BHICTpPAUBATh ApTyMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;

e BBIOMpaTh CcMoco0 pemieHus y4deOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BBIOMPATh HanOoJIee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

* CIOJB30BATh BONPOCHI KakK MCCIIEIOBATEIbCKUA HHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MOpoOsIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

e IPOBOJMTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIbLIIOE HCCIEJOBAaHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
OpOBEAEHHOIO  HAONIONECHUS,  WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

e IPOTHO3MPOBAaTh BO3MOXKHOE pPa3BUTHE IPOLECCA, a TaKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

* BBISIBJISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMH(pOpPMAIUM, JaHHBIX,
HEOOXOUMBIX JJIsl peLICHUs 3a4a4u;

e BBIOWpaTh, AHAIMU3UPOBATH, CUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHNUS,

e BBIOMpaTh (opMy TMpeAcTaBieHUs UHGOPMAIMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpauKoil 1 uX KOMOMHAIUSIMU;

* OLICHUBATh HAAEKHOCTh HH(MOPMALIMKM IO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e BOCIIPHHUMATD U (JOPMYITUPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TIMCbMEHHBIX TEKCTax, /JaBaTh INOSCHEHUS 10 XOJYy pELIeHUs 3a/JayH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;



eB X0JIe 00CYX/IeHHUs 337aBaTh BOIPOCHI 0 CYLIECTBY 00CYXI1aeMOW TEMBI,
npo0JieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHUs], COMOCTABIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
Jyasora, oOHapyKMBaTh pa3jMuue U CXOJACTBO IMO3ULUN, B KOPPEKTHOH (opme
(opMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHMS,

e IPEJCTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIE0BaHUS,
MPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

e IOHUMATh U UCIIOJIB30BATh MPEUMYILIECTBA KOMAHIHOW U MHIAUBUAYAIbHON
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

e IPUHUMATh LI€Jb COBMECTHOM IEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALMIO
COBMECTHOM palOThl, paclpeneyiarh BUAbl paldOT, IOroBapuUBaThCH, OOCYXAATh
IPOLECC U PE3YJIbTAT padOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e y4aCTBOBATh B IPyNNOBbIX (hopMax paboThI (00Cyk1eHUs,, 0OMEH MHEHUSIMH,
MO3TOBBIE IUTYPMBI U APYTHE), BBITOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaHbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmMHA TPOAYKT MO KpPUTEPUSIM, CHOPMYIHUPOBAHHBIM  YyYaCTHUKAMU
B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusamnus:

e CAMOCTOSITEILHO COCTABJIATh IUIAH, AJITOPUTM pELIECHUs 3ajayu (WId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOHIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJIaJIETh CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelieHus: MaTeMaTUYeCcKOH 3a1auu;

e IPEBUJIETH TPYIHOCTH, KOTOPBbIE MOTYT BOBHHKHYTh IIPU PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3YJIbTATa JACATEILHOCTU MOCTABIECHHON LEIN U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenuss B 7 Kjaacce oOy4arOUIMICS MOMYYUT CIEAYIOLINE
MpEeIMETHbIE PE3YJIbTATHI:



Pacro3naBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYPBI, ONPENEITh HUX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEJIMYUHBI. Pemars
3aJ1a4i Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jenate TpyOyr0 OIIEHKY JHWHEWHBIX W YIJOBBIX BEJIMYHH MPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarhe pa3mepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd TpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOINUTE JTIOTMYECKUE PACCYKAECHUSI C MCIOIB30BAHHUEM T'€OMETPUUYECKUX
TEOpPEM.

[Tosb30BaThCs TIIpU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensiTe MapaieabHOCTh NPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOM MPSIMOU.

Pemats 3amaun Ha KitleTyaToi Oymare.

[1IpoBOANTE BEIYMCIICHUSI M1 HAXOUTh YUCJIOBbIC U OYKBEHHBIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX MPH TEPECEUYCHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKyIIeH. PemaTe npakTudeckue 3a1adyi Ha HaXOXKICHUE
YIJIOB.

Brnagete noHATHEM T'€OMETPHUUYECKOTO MECTa TOYEK. YMETh OIpPEICATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh OINMPEACICHUS OKPY>KHOCTH M Kpyra, XOpIbl W JuaMmeTpa
OKPY>KHOCTH, TTOJIb30BaThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuu 3a7ay.

Brnagete moHSATHEM ONHMCAHHOW OKOJO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTeIbHOW K OKPYXKHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOUYKE KACAHUSL.

[Tonp30BaThCA MPOCTEUIIMMHA F€OMETPHUUYECKUMHA HEPABEHCTBAMH, IOHUMATh
UX IPAKTHYECKUN CMBICIL.



[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MTOCTPOEHUS C MOMOILBIO LIUPKYJS U
JIMHENKHU.

K koHiy oOydyenus B 8 kJjacce OOyYaroOIIMIICS MOJYYHUT CIEAYIOUIUE
MIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, MX DJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHSATh CBOWMCTBA TOYKM IMEPECEUCHUS] MEIUaH TPEyrojbHHUKAa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

Biiaiets NOHATHEM CpEIHEN JTUHUU TPEYTOJIbHUKA U TPANICUH, TPUMEHSTh UX
CBOMCTBA MPU PEIICHUN reoMeTpuueckux 3anad. [lons3zoBarbcsa Teopemont daneca
U TEOPEMOMl O MNPONOPLUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKU TIOI00MS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUECKUX
3ajay.

[Tonb3oBaTecs Teopemoil Iludaropa nns pemieHUss TE€OMETPUYECKUX U
paKkTUYECKUX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENILHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

Brnanerp mNOHATUSMU CHHYCA, KOCHHYCa M TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroiabHUKa. [101b30BaThCsl STUMH MOHATUSIMU Ui PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuuHbIMUA CIIOCOOAMU) TUIOIIAb TPEYTrOJdbHUKA M TUIOMIATU
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TI€ HEOOXOIUMO, KAJIbKYJIATOPOM).
[IpUMEHSATH MOTYyYEHHbIE YMEHHS B TPAKTHUYECKUX 3a1a4ax.

Brnanerp NOHATHAMM BOMCAHHOTO M UEHTPAJIBHOIO YIJia, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEeXIy XOpJaMHu (CEeKYIIMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Brasietb MOHSTHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMEHSATh MOJTyYCHHBIC 3HAHMUS Ha TMPAKTHUKE — CTPOUTh MATEMaTHUECKHE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (IMOJB3YACh, TJE€ HE0OXOIUMO,
KQJIbKYJISITOPOM).

K xoHmy oOyuenus B 9 kiacce 0OydarOIIUHCSA MOJYYUT CIEAYIOILIHE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMA OCTPBIX YIJIOB, HAXOJIUTh C UX
NOMOILBIO PAa3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue
MPSIMOYTOJIHBIX TPEYTOJIBbHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIMHbI
Y YTJIBI JUTSl HeTAOJMUYHBIX 3HAYCHUH.



[Tonp30BaTbess popMyaamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JJIsl HAXOXKJICHUS Pa3InYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICHNH T€OMETPUUYECKUX 3a/1ay.

Brnaznets nouatusMu npeoOpa3zoBaHus M0100MsI, COOTBETCTBEHHBIX JJIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS IMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIIATH JUIMHBI U HaXOAWTh YIJbl y NOJA0OHBIX ¢uryp. Ilpumensars
CBOMCTBa mOAOOMS B MPAKTUYECKUX 3aJadyax. YMEThb MPUBOJAUTH IMPUMEPHI
NO0JI00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCA TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOPA, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMHU, MOHHMMATh WX T€OMETPUYECKUN U (PU3MUECKUit
CMBIC]I, MPUMEHATh HMX B PEIIEHUU TEOMETPUYECKHX W (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaJIApHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI ITTUH U YTJIOB.

[Tonb30BaTHCA METOIOM KOOPAMHAT HA TUIOCKOCTHU, IPUMEHATH €r0 B PEILICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bragets NOHATHSAMU NPaBUIBHOTO MHOTOYTOJIBHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (MM LEHTpPbI) CUMMETpUU (GUTYp, MPUMEHSTH JIBUKECHUS
IUIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTEMaTUYECKHE
MOJIEJIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 bubmmnoreka HOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 HeTbpExyromb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 06obuenHe Hail https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmoreka [JOK
CUHYCOB. PelieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue nonodbus. Metpuueckue 10 1 bubnnorexa [HOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
B 12 1
3 CHTOPH! https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
4 1
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. [[nHa
5 OKPYKHOCTH M IUIOMIAb Kpyra 8 bubmmorexa LHOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmnomaaei
bu6mmoreka [IOK
6 JBIKEHHS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 7 5 bu6mmoreka [JOK
3HAHWI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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