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IHHOACHUTEJBHAA 3AIINCKA

'eomeTpus kKak OJIMH U3 OCHOBHBIX DPa3felioB IIKOJbHOW MaTeMaTHKH, UMEIOIIMHA CBOEH IIeNibl0 00ecleyuTh H3y4yeHUE CBOWCTB U
pa3mepoB (uryp, uX OTHOLICHWHA M B3aMMHOE DPACIOJIOKEHHE, OMUPACTCS Ha JIOTHYECKYI0, JAOKa3aTeNbHYI0 JHHHIO. LIeHHOCTh M3ydeHHs
reOMETpUM Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs 3aKIIOYaeTcs B TOM, UYTO OOYyYAIOUIMIICS y4YUTCS HPOBOAMTH JIOKa3aTeibHbIE
paccyX/1eHUsl, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUs], JOKA3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JOKHBIM, IIPOBOIUTH
paccyXJIeHUs «OT IPOTUBHOT0Y», OTINYATH CBOMCTBA OT MPU3HAKOB, (DOPMYINPOBATh OOpATHBIE YTBEPKACHUS.

Bropoii 1enpio H3ydeHHs] T'€OMETPUM SIBISIETCS MCIOJIb30BAHUE €€ KAaK HMHCTPYMEHTA IPU PEHICHHH KaK MaTeMaTU4eCKUX, TaK U
MPAKTUYECKHX 3a/1a4, BCTPEUYAIOIINXCS B peajbHON ku3HU. OOyUaromuiicss JOHKeH HayYUThCs ONPEIeIUTh Te€OMETPUIECKYI0 GUrypy, onucarhb
CJIOBaMHU JaHHBIA YepTEK WIN PUCYHOK, HAUTH IUIOMIA/Ih 3€MEIbHOTO y4acTKa, paCCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO Ka0ems HITH
TpeOyemble pa3Mephl rapaxa Ui aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpPAsi, BRIYMCIUTEIbHAS JTUHUS B U3y4eHUU reoMeTpud. [lpu pemenuu
3a7a4 MPAKTUYECKOTO XapakTepa OOYJaroIIUICS YYUTCS CTPOUTh MaTEeMaTHYEeCKHE MOJIENH pEeabHBIX JKU3HEHHBIX CHUTYalud, MPOBOIMUTH
BBIYMCIICHHS U OLIEHUBATh a/ICKBATHOCTh MOJIyYEHHOT'O pe3yibTaTa.

Kpaiine BaxkHO MOAUEPKMBATH CBSA3M T'€OMETPUU C JPYITMMHM Y4eOHBIMM IIpEIMETaMH, MOTHUBUPOBATH HCIOJIb30BaTh OIpPEIEICHUS
reOMETPUUYECKUX (PUTYyp M MOHSTHIA, IEMOHCTPUPOBATH MPUMEHEHHUE IMOJyYEHHBIX YMEHUH B (DU3MKE M TEXHUKE. JTU CBSI3U Haubolee SIpKO
BHUJIHBI B TeMax «BekTopsl», « Tpuronomerpuueckue COOTHOMEHUs Y, «Meton koopaunat» u «Teopema ITudaropay.

VYueOusbiii kypc «l'eomeTpus» BKIIOYAET CIENYIOUINEe OCHOBHBIE paszzeibl coaepxanus: «l'eomerpuueckue (GUTYpPHl U HX CBOWCTBa»,
«M3mMepeHne reoMeTpu4ecKiX BEIUUUHY, «JleKapTOBbl KOOPAUHATHI Ha IUIOCKOCTH», «BekTopbl», «JIBukeHus miaockoctu», «lIpeodpasoBanus
HOIO0Us.

Ha usyuenue yuebHoro xypca «I'eomerpusi» orBoautcs 204 daca: B 7 kinacce — 68 dacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacoB (2
yaca B HeZIeIN0), B 9 kiacce — 68 JacoB (2 yaca B HEJIENIO).

COIEPKAHUE OBYYEHUS

7 KJIIACC

Hauansnele nonarus reomerpun. Touka, mpsMast, OTpPE30K, JIyd. YTos. Buasl yrinos. BepTukanbHble U CMEXHBIE YIUIBL. bruccekTpuca yria.
Jlomanas, MHOrOYronbHUK. IlapaieabHOCTh U NEPIIEHIUKYIAPHOCTD NIPSAMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IprMepsl cuMMETpUH B OKpYXKaloIeM MUPE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO HUPKYIIA U JInHeiku. TpeyroasHuk. BeicoTa, MeanaHa, GMcceKTpHca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUMN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa 1 IpU3HAKK paBHOOEIPEHHOT0 TpeyrojabHuKa. [IpU3Hakyu paBeHCTBa TPEYTOJILHUKOB.

CaoiicTBa M MPU3HAKK MapajljIeNbHbIX TpsiMbIX. CyMMa yIJIOB TpEeyroibHUKA. BHEIIHNE yriibl TpeyroyibHUKA.

[IpssmoyronbHbIil TpeyroapHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJIBHOIO TPEYroJbHUKA, IPOBEAEHHON K runorenyse. IIpusHaku paBeHcTBa
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYronpHBII TpeyroiapHUK ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOI, TeopeMa 0 OoiblIeM yriie u 0oJbIIel CTOpoHe
TpeyroibHUKA. [lepneHuKymnsp 1 HaKJIOHHAs.

I'eomerpuyeckoe mecTo ToYek. buccekTpuca yriia U CepeuHHBIN NEPICHAUKYIISAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpy>XKHOCTb U KpYT, XOopAa U AMAMETP, UX CBOWCTBA. B3anMHOe pacmojiokeHue OKpYKHOCTH W mIpsiMoi. KacarenpHas M cekymias K
OKpY>XHOCTH. OKpY>KHOCTb, BIMCaHHas B yroJl. BiucanHas u onncaHHas OKpYKHOCTH TPEYTOJIbHUKA.



8 KUIACC

UYetpipéxyronpauku. [lapamnenorpamm, ero mpu3Hakkh M CBOWCTBA. YacTHpIE Cilydaum NapajljIeiorpaMMOB (MPSMOYTOJIBHUK, POMO,
KBaJpaT), X MPU3HAKH U cBOMCTBA. Tpaneuus, paBHoOOKas Tparnenusi, €€ CBOHCTBa U MpU3HaKU. [IpsMoyroapHas Tpanemnus.

Meton ynsoenust menuansl. Llentpansnas cummerpus. Teopema @aneca u TeopeMa 0 MPONOPLHOHAIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYTrobHUKA U Tpaneuuu. L{eHTp Macc TpeyroybHuKa.

ITonoGue TpeyronbHUKOB, K03 duuuent noxodus. Ilpuznaku nonolOus TpeyroabHUKOB. [IpuMeHeHHe M0100Us NpU PELICHUU NPAKTUYECKUX
3a1a4.

CpoifctBa momaneii reomerpuueckux ¢uryp. Dopmynbl A IJIOLIAAM TPEYrojbHHKA, MapajeinorpamMmma, pomba M Tpamneuuu.
OTHoIIeHNE IUIOMAACH MoT00HBIX (uryp.

Beruucnienue miomanei TpeyrolbHUKOB U MHOT'OYI'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a71a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yIjla HPSAMOYIOJBHOTO TpeyrojibHUKa. (OCHOBHOE TPUIOHOMETPUYECKOE TOMKIECTBO.
Tpuronomerpuueckue ¢pyHkuuu yriaos B 30, 45 u 60°.

BrincaHHbIE U LIEHTpaJIbHBIE YIUIBI, YTOJI MEKIY KacaTelbHOW M XOPAOH. YTIbl MEXIy XOpPAaMU M CEKyIIMMHU. BrimcanHsle U onMcaHHbIE
4eThIPEXYroJbHUKH. B3anMHoOe pacrionoxenue AByx okpyxHocteil. Kacanue okpyxHocreil. OOmiue kacateiabHble K JBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PelieHue NpakTMYECKHX 3alad € MCIOJIb30BAHMEM TEOPEMBI
KOCHUHYCOB U TEOPEMbI CUHYCOB.

IIpeoOpaszoBanue nonodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema o npon3BeIeHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYILNX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

Bekrop, mmHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, POTUBOIMOJIOKHO HalpaBlIeHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalluy HaJ BeKTopaMu. Pa3noxeHune BeKTopa Mo JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHats! BekTopa. CkansipHOe
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE NIl HAXOXKACHUS IJIUH U YIJIOB.

JlexkapToBbl KOOPJAMHATHI Ha IJIOCKOCTH. YpPaBHEHUS NPSIMOM M OKPYKHOCTH B KOOpJHMHATaX, MEPECeUeHUE OKPYKHOCTEHW U MPSMBIX.
MeTo KOOpAMHAT U €T0 IPUMEHEHHUE.

[IpaBuibHbIE MHOrOyrojibHUkH. JlmuHA OKpyXkHOCTU. I'pajycHas W paauaHHash Mepa yrja, BBIYMCIEHUE JUIMH JIyI OKPY>KHOCTEH.
[Inomane kpyra, CEKTOpa, CErMEHTA.

JIBM>KEHHUS IIJIOCKOCTU M BHYTPEHHUE CUMMETpUH GUryp (3seMeHTapHble npeactasienus). [lapannensasiii nepenoc. [loBopor.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE pe3yIbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTro Kypca «I'eoMeTpHs» XapaKTepH3yIoTCs:
1) maTpuoTnyecKkoe BOCIIUTAHHE:
IIPOSIBJIEHUEM HMHTEpeca K MPOIIJIOMY U HACTOSALIEMY POCCUMCKOW MaTEMAaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCUHCKHUX
MaTEMaTHKOB M POCCUNCKON MaTeMaTHYeCKOM LIKOJIbI, K UCTIOIb30BAHHIO 3TUX TOCTHXKEHUH B IPYrUX HayKaX WM MPUKIaJHbIX chepax;
2) rpaxIaHCKoe U 1yXOBHO-HPABCTBECHHOE BOCIIUTAHHUE:



TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA W peall3allid ero MpaB, MPEJCTABICHHEM O MaTeMaTHYeCKHX OCHOBax
(G YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH, TPOIEAYp TPaXIAHCKOTO 0OIIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHUIO JTUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHHH HAyKH, OCO3HAHHEM Ba)XHOCTH MOPAIBHO-
ATUYECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTAaHOBKOW Ha AaKTUBHOE y4yacTHE€ B pEIICHHHM NPaKTHUYECKUX 3aJad MaTeMaTU4YecKOW HampaBIE€HHOCTH, OCO3HAHMEM Ba)KHOCTH
MaTEeMaTHYECKOT0 00pa30BaHUsl HA MPOTSHKEHUU BCEH KU3HU JUIS YCICUTHOW MPOPECCHOHANBHON JNEATEIILHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHUAYAJIbHONW TPACKTOPUU OOpA30BaHUS U >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K AIMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MATEMAaTHYECKUX OOBEKTOB, 3a/1a4, PEHICHHA, PACCYXICHHUA, YMECHHUIO
BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIINeH B JeATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEIIOBEKA,
MIPUPOJIBI U OOIECTBa, MOHMMAHHEM MAaTeMaTHICCKOW HAyKH Kak c(epbl YeITOBEUCCKON EATSIBHOCTH, ITAIOB €€ Pa3BUTHSI U 3HAUMMOCTH JIJIS
pa3BUTHS LMBUIN3AIMU, OBIAJCHHUEM SI3bIKOM MAaTEeMAaTHKH M MaTeMaTH4YeCKOW KYJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHUPA, OBIAJICHUEM
MPOCTEUIIIMMHU HAaBBIKAMHU UCCIIEIOBATENBCKON IESITEIbHOCTH;

6) puznueckoe BocnuTanue, GopMUPOBaAHHE KYJIbTYPbI 310POBbSI H SIMOLMOHAIBHOI0 §J1arONOJIYy HUsl:

TOTOBHOCTBIO MMPUMEHATh MATEMaTHYCCKIE 3HAHUS B MHTEPECAX CBOETO 37J0POBbsI, BEICHUS 3IOPOBOTO 00pa3a )U3HU (370POBOE TUTAHHE,
cOamaHCUpPOBAaHHBIN PEXKUM 3aHITUI M OTHbIXA, peryispHas Gusndeckas akTUBHOCTD), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIieKCUU, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO XKe MpaBa APYroro 4eioBeKa,

7) 3Ko10TMYeCKOe BOCIIUTAHHE:

OpHEHTAIMe Ha TPHUMECHEHWE MATeMaTHYeCKHX 3HAHWUH JUIs pEImieHUs 3aJad B O0JacTH COXPAaHHOCTH OKPYKAIOIIEH Cpebl,
TUTAHUPOBAHUS TOCTYNKOB M OIEHKM HUX BO3MOXHBIX TIOCIEACTBUU Ui OKPYXKAIOUIEH cpeapl, OCO3HAHWEM TI00aIbHOrO XapakTepa
IKOJIOTHUECKUX MPOOJIEM H ITyTeH UX PEIICHHUS,

8) ajanTanus K U3MEHAIOIMMCS YCIOBHUSAM COLHAILHONH U MPUPOIHOI cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJOBHSIX HEOMPEICIIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHICCKYIO
NesTeNbHOCTh, B TOM YHCIIE YMEHHE YYUTHCS y APYTUX JIOACH, MpuoOpeTatb B COBMECTHOW ESTEIHHOCTH HOBBIC 3HAHMs, HABBIKM U
KOMIIETSHITMH U3 OMBITA JAPYTUX;

HE00XO0IMMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM yucie GOpMYyITUPOBATH UJIEU, TOHATHS, TUTIOTE3bl 00 00BEKTaX U SIBICHUSX, B
TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABATH JCPUITUTHI COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KakK BBI30B, TPEOYIOUIMH KOHTpMED,
KOPPEKTHPOBATh MPUHUMAEMbIE PEIICHUS U ACHCTBHS, ((OPMYITHPOBATH M OIICHUBATh PUCKH U TIOCIIEICTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jornuyeckue aeiicTBUA:



BBISIBIISAITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSATHHA, OTHOIICHUH MEXIy MOHATUSIMH,
(GbopMyIHMpOBaTH OIpECICHUs] MOHATUN, YCTaHABIMBATh CYIIECTBEHHBIH NMPU3HAK KiIacCU(UKAIMH, OCHOBAHMS Il OOOOILEHHUS U
CpPaBHEHUs1, KPUTEPUU IPOBOJIMMOIO aHAIN3A;

BOCIIPUHUMATh, (DOPMYIUpPOBATh U MPEOOPA3OBBIBATH CY)KICHUS: YTBEPAUTEILHBIC M OTPHUIIATEIbHbIC, CIMHUYHBIC, YaCTHBIC U 00IIueE,
YCIIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeunsi B (pakTax, JMaHHBIX, HAONIONEHUSX M YTBEPKICHHUSX,
IpeagaraTb KpUTEpUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUI;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIFOUEHUN 110 aHAJIOTUH;
pa3buparh J0Ka3aTeIbCTBA MATEeMATUYECKUX YTBEP)KIEHUH (MpsSMbIE U OT MPOTUBHOIO), MPOBOJIUTH CAMOCTOSITEILHO HECIOXHBIE
JI0Ka3aTeNIbCTBA MaTeMaTUYeCKUX (DaKTOB, BBICTpaMBaTh apryMEHTALMI0, MPUBOJUTH MPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS;

BBIOMpATh cioco0 pelieHus yueOHo! 3a/1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEILlIEHUs, BRIOUpATh Hanboiee MoAXOIAIINN ¢ y9ETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS.

MCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUNA WHCTPYMEHT MO3HaHUS, (HOPMYIHpPOBATh BOMPOCHI, (PUKCHUPYIOIIUE MPOTUBOpPEUHE,
mpo0OsieMy, CaMOCTOSITEILHO YCTaHABIUBATh HICKOMOE M JIaHHOE, (HOPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
IIPOBOAUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE IO YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTE 00BEKTOB MEXKy COOOM;

CaMOCTOSITENNbHO (HOPMYIHPOBaTH 000OIIEHUS M BHIBOJBI MO pe3yabTaTaM MPOBEAEHHOrO HAOIIOIEHUS, WCCIEIOBaHU, OLICHUBATH
JIOCTOBEPHOCTH TOJIYYCHHBIX PE3YJbTAaTOB, BEIBOJOB U 00OOIICHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATh MIPEATION0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanmeii:

BBISIBIIATh HEJIOCTATOUYHOCTH U U30BITOYHOCTh MH(GOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl pEIISHUs 3a/1a4u;

BBIOMPATh, AHAJIM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIAOB M (POPM IPEJICTABIICHNUS,
BBIOMpPATh PopMy TpeAcTaBiIeHUsT HHGOPMAITUN U WLUTFOCTPUPOBATH PeIllaeMble 3aJja4 CXeMaMu, AuarpaMMaMu, WHOM rpaduKoi U ux
KOMOMHAIIHSIMH;

OLICHHUBATh HAAEKHOCTh HH(OPMALIUY TIO KPUTEPUSIM, TTPETIOKEHHBIM YUUTENEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSITENBLHO.

KomMyHuUKaTHBHBIE YyHHBepcalbHble Y4eOHbIe JelicTBHA:

BOCIPUHUMATh U (POPMYIHPOBATh CYKIEHUS B COOTBETCTBUU C YCIIOBUSIMU M LIEISIMH OOILIEHUS, SICHO, TOYHO, IPaMOTHO BBIpaXkaTb
CBOIO TOYKY 3pPEHUsS B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh IOACHEHUS IO XOY PELICHUS 3aJayd, KOMMEHTUPOBATh IOJY4YECHHBIN
pe3yJIbTarT;

B Xo0Jie OOCYXJIEHHs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MpoOJIeMBbl, pelraeMoil 3ajayu, BBICKA3bIBaTh HJIEH,
HalleJICHHbIC Ha MMOMCK PEIICHUs, COMOCTABIATh CBOM CY)KICHHS C CY)KICHUSAMHU JPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBATh pa3inyue
U CXOZCTBO MO3UIIH, B KOPPEKTHOH opMe popMyIHUpOBaTH pa3HOIIACHsl, CBOU BO3PAKEHHUS,

NpPEJCTaBIATh pe3yidbTaThl pELIeHUs 3aJaud, HKCHEPUMEHTa, MCCIIEeOBAHUs, IPOEKTa, CaMOCTOATENBbHO BbIOMpaTh (opmar
BBICTYIIJICHUS C YYETOM 3a]1a4 IPE3EHTAIlMU U OCOOCHHOCTE! ayJUTOpUH;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI IPU pelIeHUH Y4eOHBIX MAaTEMAaTUYECKUX 3a/1a4;



® [PUHUMATH IIeJIb COBMECTHOW JEATEIIbHOCTH, IUIAHUPOBATh OPIaHU3AIMI0 COBMECTHOW paboTHI, paclpenessiTh BHIBI padoT,
JIOTOBapUBATKCS, 00CYKIAaTh MPOLecC U pe3yabTaT padoThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIIOJICH;
® y4yacTBOBaTh B IPYMIOBBIX (opMax paboOThl (00CYXaeHHs, 0OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBbl U JIPYTHE), BBIIOIHITH CBOIO 4acThb
paboThl U KOOPIMHUPOBATH CBOU JACUCTBUS C APYTMMHU YJICHAMU KOMAaHJbI, OIICHWBATh KAYe€CTBO CBOETO BKJIA/a B OOIIMI MPOIYKT IO
KpUTEpHM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOECHCTBUS.
PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuszaums:
® CaMOCTOSITENIbHO COCTABIIAThH IUIAH, AJITOPUTM pEIIeHUs 3afadd (MU ero 4acTh), BBIOMpATh CIOCOO PEIICHHS C YYETOM HUMEIOIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHHU C Y4ETOM HOBOM MH(DOPMAIIH.
CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:
® BJAJETh CIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS IPOIIecca M pe3yiibTaTa peeH!s] MaTeMaTuYecKor 3a1a4H;
® [IpeABUJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3SHUKHYTbH IIPH PELICHUH 33Jaud, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, HAHIEHHBIX OIINOOK, BBISIBIICHHBIX TPYTHOCTEIH;
® OIICHUBaTb COOTBETCTBHE pe3yJbTaTa JEsITEeIbHOCTH IIOCTABICHHON LM M YCIOBUSAM, OOBACHATH INPUYUHBI JOCTHKEHHS WU
HEIOCTHKEHUS LeJIU, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATbBI

K koHI1y 06yueHus B 7 kjacce 00y4aroIuics MOJIy4uT CAeIyIOIUe IPeIMETHbIE Pe3yIbTaThl:

PacrioznaBaTh H3y4eHHbIE F€OMETPUUECKUE (PUTYpBI, ONPEAEATh UX B3aUMHOE PacCIOJIOKEHUE, N300paxaTh reoMeTpuyeckue (purypsl,
BBITIOJIHATh YEPTEKU 10 YCIOBHIO 3ahaud. M3MepsaTh JIMHENHbIE W yIJI0BbIE BENWUYMHBL. PelaTh 3ajaun Ha BBIYKCICHHME [UIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJMYMH NMPEIMETOB B PEAIbHOM KM3HM, pa3MepoB NMPHUPOJIHBIX 00BEKTOB. Pasnuyarh
pa3Mepbl ITUX 00BEKTOB M0 NOPSAIKY BETUUHHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a1a4aM.

[Tonb30BaTbes MpHU3HAKaMU paBEHCTBA TPEYTOJbHUKOB, MCMOJIb30BaTh NMPU3HAKM U CBOMCTBA PAaBHOOEIPEHHBIX TPEYrOJIbHUKOB IpU
pelIeHuy 3a1ay.

[IpoBOANTH JIOTHYECKHUE PACCYKIECHUS C UCIIOJIB30BAHMEM IT'€OMETPUUECKUX TEOPEM.

ITonp30BaTbcs NPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEIWaHbl, IMPOBEIEHHOM K THIOTEHY3E
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a/1a4.

OnpenensaTs NapajieTbHOCTh NPSIMBIX C IIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH cekymias. Onpenenars napauieIbHOCTh MPSMBIX C
ITOMOIIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJJHOM MPSAMOU 10 TOYEK APYrOW MPSMOM.

Pemrate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIUMCIEHUS M HaXOAUTh YMCIIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B T€OMETPUUYECKUX 3aJadyax C HCIOJIb30BAHUEM CYMMBbI
YIJIOB TPEYTOJIbBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHbIX MPH MEPECCUECHUH ABYX MapalIeNIbHBIX MPSIMbIX ceKyluei. Pemars
MIPAKTHUYECKUE 3a7]a4H Ha HAXO0XKJICHHE YTJIOB.

Brnanets NOHATHEM reOMETPUYECKOT0 MecTa TOYEK. YMETh ONpeAessTh OUCCEKTPHUCY YIIa U CepPEeIUHHBIN MEePHeHIUKYISp K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.



DopMyIMpPOBaTh ONPEIEIICHUS OKPYKHOCTU U KPyTa, XOpAbl U JUAaMETPa OKPYKHOCTH, MI0OJI30BATHCSA UX CBOMCTBAMH. Y METh IPUMEHSITh
9T CBOWCTBA IIPH PEIICHUU 3aad.

Brnaners moHATHEM ONMCAaHHON OKOJO TPEYroJIbHUKA OKPY)KHOCTH, YMETh HaxoAuThb €€ neHTp. [lomp3oBaThes (akTamMu O TOM, YTO
OMCCEKTPUCH] YIJIOB TPEYTOJIbHUKA MEPECEKA0TCs B OAHOM TOUYKE, U O TOM, YTO CEpPEIUHHBbIC MEPNEHIAUKYISIPbl K CTOPOHAM TPEYrOoJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers mnoHsTHEM KacaTelnbHOW K OKPYXKHOCTH, IIOJIB30BaTbCsl TEOPEMOM O MEPHEHAMKYISPHOCTH KacaTelbHOM M pajauyca,
IIPOBEEHHOTO K TOUKE KacaHUsI.

ITosp30BaThCA MPOCTEUIIMMHA F€OMETPUYECKUMU HEPABEHCTBAMH, IIOHUMATh UX NMPAKTUYECKUN CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IOCTPOEHUS C IOMOILIBIO HUPKYJIS U JIMHEHKU.

K koH1y 00y4eHus B 8 ki1acce 00y4aroImuics MoJIyduT Caelyrolue PeIMETHbIE Pe3yIbTaThI:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, I10JIb30BATHCSA X CBOWCTBAMMU IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

[TpuMeHATH CBOICTBA TOUKH NEpECEUEHUsI MeIMaH TPEYTroJIbHUKA (LIEHTPa Macc) B PELICHUHU 3ajiau.

Bnagers nonsTHeM cpegHEl JIMHMM TpPEyrojiibHMKa W TpamneluH, HNPUMEHSATh MX CBOWCTBA NpPU PEHIEHUH T€OMETPUYECKUX 3a]ad.
ITonb30Batbcsa Teopemoii Paneca U TEOPEMON O MPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEIICHUS TPAKTUYECKUX 3aay.

[TpuMeHsATh MPU3HAKH MTOIO0US TPEYTOJILHUKOB B PEIICHUH TEOMETPUICCKUX 3a/1a4.

ITonp3oBarbes Teopemoil Iludaropa [uist pemieHuss TreOMETpUUYECKMX M HPaKTUYeCKUX 3ahad. CTpOUTh MaTEeMaTHYECKyl0 MOJENb B
MIPaKTUYECKUX 3aJ]auax, CaMOCTOSTENIbHO JAENaTh YePTEK U HAXOAUTh COOTBETCTBYIOILNE AJIUHBI.

Bnagers NOHATHUAMHU CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOrO yIia MPSAMOYTOJIBHOTO TpeyroibHUKa. [1011b30BaThCs 3TUMU MOHATUIMU IS
pelIeHNs IPaKTUYECKUX 3a]1a4.

Bbruucnare (pa3iavyHbIMU CIIOCOOAMM) IUIOLIA/b TPEYrojbHMKA M IUIOIIAAM MHOTOYTOJIBHBIX (GUryp (I0JIb3YSCh, /e HEOO0XOAUMO,
KaJbKyIATOpoM). [IpuMeHsATh NOJyYeHHbIE YMEHHUS B IPAKTUYECKUX 33]a4ax.

Bnagerp NOHATHUSAMU BIIMCAaHHOTO M LEHTPAJIbHOIO YIJIA, HCIOJB30BaTh TEOPEMBbl O BIMCAaHHBIX YIVIAX, YIVIAX MEXAY XOpAAaMH
(CexyluMu) U yriie MexIy KacaTelbHON U XOpI0H MPH pelIeHNH FeOMETPUUYECKUX 3a/1a4.

BnageTs MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA ONIMCAHHOIO YETHIPEXYTOJbHUKA IIPY PEIICHUN 3a/ad.

[IpuMeHsTh NOJTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYeCKHWEe MOJIENM Ui 3aJady peaJbHOM KU3HU U IPOBOAUTH
COOTBETCTBYIOLINE BHIUMCIEHUS C IPUMEHEHHEM MOJ00MS U TPUTOHOMETPHUH (IIOJIB3YACh, II€ HE00X0AUMO, KaTbKYISTOPOM).

K xonIy 00yuenus B 9 kijiacce 00y4aronuics moayquT CIEIYIONNE TPEAMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETpPUYECKHE (PYHKLUU OCTPBIX YIJIOB, HAXOAUThH C UX MOMOIIBIO PA3IMYHbIE 3JEMEHTHl MPSAMOYTOJILHOTO TPEYroJbHUKA
(«petieHue NpSIMOYroJbHBIX TPEYTOJILHUKOBY). HaxoIuTh (¢ MOMOLIBIO KadbKYJIATOPA) AJIUHBI U YIJIbI 111 HETAOIMYHBIX 3HAYEHUH.

[Tonp30BaTbes GopMynaMy NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKMM TOXJIECTBOM JUISI HAXOXKJICHHS COOTHOIIECHHH MEXTy
TPUTOHOMETPUYECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOpEMBI CUHYCOB U KOCHHYCOB JJISl HAXOKJIEHUS PA3JIUYHBIX IEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
MPUMEHSTh UX MPU PELICHUH T€OMETPUUECKHX 3aay.

Brnanets moHaTusMH mpeoOpa3oBaHUs MOJ00US, COOTBETCTBEHHBIX 3JI€MEHTOB MOJO00HBIX ¢uryp. Ilomap3oBarbesi cBoiicTBaMu momo0Ous
MIPOU3BOJIBHBIX (DUTYp, YMETh BBIYHMCIATH JUIMHBI U HAXOOUTh YINIbl y MOA0OHBIX ¢uryp. I[IpumeHsTh cBoiicTBa moaoOus B MPaKTUYECKUX
3ajja4yax. YMeTh NPUBOIUTH IPUMEPHI OJOO0HBIX (UTYp B OKpPY’KAIOIIEM MHpE.

[Tonb30BaTbCs TEOpEMaMu O MPOU3BEIEHUN OTPE3KOB XOP/I, O MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTelbHOM.



[Tonmp30BaThcs BEKTOpaMH, MOHMMATh MX TEOMETPUYECKUNA M (U3MUECKUH CMBICT, MPUMEHSTh MX B PELICHUH T'€OMETPHUECKUX H
¢busnueckux 3aaa4. [[puMeHsATh CKalsipHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKIACHUS TMH U YTJIOB.

[losp30BaThbCa METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSATH €0 B PEIIEHUN T€OMETPUUYECKUX U TPAKTUUECKUX 3ajau.

Bragets NOHATHSAMU NPaBUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI IyTU OKPYXHOCTH U PAJMAHHOW MEPHI YIJIa, YMETh
BBIUUCIIATH IUIOIIAb Kpyra U ero yacrei. I[puMeHsaTh noyuyeHHbIE YMEHUS B IPAKTUYECKUX 331a4ax.

HaxomuTh ocu (Uu EHTPbl) CUMMETPUHU PUTYP, TPUMEHSATDH JBUKECHUS ITIOCKOCTU B IPOCTEHIIINX CITydasx.

[IpuMeHsITh NOJy4YEHHbIE 3HAHUSA HA IPAKTUKE — CTPOUTh MaTeMAaTUYECKHME MOJENM Ul 3aJady peaJbHOM KU3HU U IPOBOAUTH

COOTBETCTBYIOIIUE BIYHCICHUA C IPUMCHCHUCM HOI[O6I/I${ U TPUT'OHOMETPHUYECCKUX (bYHKHI/Iﬁ (HOJII)SYHCI), rac HCO6XO,Z[I/IMO, KaJ'IBKYJ'IHTOpOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KITACC
K -
Ne i/ HaumenoBanmue pa3nesioB 4 TeM NPOrpaMMbI QHHELTRO Jacon JeKTpOnHLIE (LHPPO
Beero Kontpoasnbie | IlpakTuueckue BbI€) 00pasoBaTe/IbHbIE
padoThbl padoThI pecypcebl
1 [Ipocreiiimume reomeTpruueckue GUTryphl U UX 14 bubnuoreka [IOK
cBoiicTBa. M3MepeH#e reOMeTpUIECKUX BETHIUH https://m.edsoo.ru/7f415e2e
Bu6nnoreka [JOK
2 Tpeyrompiuikin 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannenpHble NpsMBIE, CYMMa YTJIOB 14 1 bubmmorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTB U KpyT. | 'eomeTprueckue 14 1 bubnuoreka [IOK
MMOCTPOCHHUS https://m.edsoo.ru/7f415e2e
N bubnuoreka [IOK
> losTopenne, obobmenne snanmii 4 ! https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
8 KIIACC
KosnnyectBo 4yacoB DJIEKTPOHHbIE
Ne (uudgpoBbie)
w/n HaunmeHoBaHue pa3aesioB H TeM NPOrpaMMbI Beero Kontpoabnsie  IIpakTuyeckue 06pa3oBaTebHbIE
padoThI padoThI pecypel
N bubnmnoreka [HOK
! Herbpexyronpiiki 12 ! https://m.edsoo.ru/7f417e18
5 Teopema Paneca u TeopeMa 0 NPONOPLUOHATIBHBIX 15 1 bubnunoreka [IOK
OTpe3Kax, Mo00HBIE TPEYTOIbHUKH https://m.edsoo.ru/7f417e18
3 Inomans. Haxoxaenue miomajaei TpeyroabHUKOB U 14 1 bub6nmoreka IJOK
MHOTOYTOJIbHBIX (huryp. Ilnoraau mogo0HbIX Guryp https://m.edsoo.ru/7f417e18
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bubmmoreka [IOK
4 Teopema [Iudaropa u Hagama TPUTOHOMETPUH 10 1 https.//m.edsoo.ru/7f417e18
5 B 13 1 Bubmorera LIOK
pexyr . 124 ' https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEN
. bu6nmoreka IJOK
6 Tosropere, 0Gobmenue snanui 4 . https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
9 KJIACC
K -
Ne n/m HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI QAFAECTRO Tat0s Jaexrponnbie (un@po
Beero Koutpoabubie  Ilpakruueckue = Bble) 00pasoBaTebHbIe
padoThI padoThI pecypcbl
1 Tpuronometpus. TeopeMbl KOCHHYCOB U CHHYCOB. 16 1 bubmmorexa [IOK
Perienne TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanue mogobus. Merpudeckne 10 1 bubmmorexa [IOK
COOTHOIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
Bu6nnoreka [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH 9 1 bubsmorexa HOK
P PA https://m.edsoo.ru/7f41al2c
5 [IpaBunbHBIE MHOTOYTONBHUKH. J{JTHHA OKPYKHOCTH 8 Bbubmuorexa [JOK
W IUIOIIA/Ih Kpyra. Beruucienue ioraaei https://m.edsoo.ru/7f41al2c
6 JIBWOKECHUS TIOCKOCTH 6 bubmorexa LHOK
1 https://m.edsoo.ru/7f41al2c
. bubmmoreka LIOK
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIIUS 3HAHUI 7 2 https://m.eds0o.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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