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MOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJUH W3 OCHOBHBIX PAa3fEJIOB IIKOJbHONW MaTeMaTHUKH, UMEIOIIUN
CBOEH LIeNbI0 00ECHeunTh M3yYeHUE CBOWCTB M pa3MepoB (Uryp, MX OTHOLIEHUH H
B3aMMHOE PACIIOJIOKEHUE, ONTMPAETCS HA JJOTUYECKYIO, I0KA3aTENbHYIO JUHUIO. LleHHOCTh
U3y4EHUs TEOMETPUN Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl 3aKJII0UAETCS B TOM, YTO
0oOyYaronuiicss y4uTcss MPOBOJUTH JOKa3aTeJIbHbIE PACCYXKJICHUS, CTPOUTH JIOTUYECKUE
YMO3aK/IIOUYEHHUsA, JOKa3blBaThb HMCTUHHBIE YTBEPXKIEHUS U CTPOUTb KOHTPIPUMEPHI K
JIOKHBIM, MPOBOJIUTH PACCYKACHUS «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB,
(opMyIMpPOBATH OOPATHBIE YTBEPKACHUS.

BTtopoii nenbro u3y4eHusi FTeOMETPUN SIBISETCS HCIOJIb30BAHNE €€ KaK HHCTPYMEHTA
OpU pElIeHMH KaK MaTeMaTU4YeCKUX, TaK U MPaKTUUYECKUX 3a/lay, BCTPEYalOUINXCs B
peanbHOM xu3HU. OOyyaromUics IOJKEH HAYYUThCA ONPENEIUTh TeOMETPUUYECKYIO
¢burypy, onucaTh CIOBaMU JAHHBIA YEPTEX WM PUCYHOK, HAWUTH ILJIOIIAb 3€MEIbHOTO
ydacTKa, paccuuTaTh HEOOXOJMMYIO JUIMHY OITOBOJOKOHHOTO Kaless uiu TpeOyemble
pa3Mepbl rapaxka Juisi aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOPAsl, BHIUUCIUTENbHAS JIMHUS
B U3ydyeHHH reometrpuu. [Ipu pelmeHuun 3agad NpakTUYECKOTO XapakTepa oOyyarouuics
YUHUTCSI CTPOUTh MATEMaTUYECKUE MOJIEIN PEAbHBIX KU3HEHHBIX CUTyallui, MPOBOJIUTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBATHOCTb IMOJTYYEHHOT'O pe3yJIbTaTa.

Kpaiine Ba)xHO MOJYEPKUBATH CBSI3U T€OMETPUH C APYTHMMH YU€OHBIMHU ITPEAMETAMH,
MOTHUBHPOBATh HCIIOJIb30BATh OMNPEACNEHUS TeOMETpUYEeCKMX GUryp U TIOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYUYCHHBIX YMEHUN B (PU3MKE U TE€XHHUKE. DTH CBSI3U
HauOoJee spko BHUJIHBI B Temax «Bekropb», «TpUroHOMETpUYECKHE COOTHOIICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

VYuebnbiii  kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pPa3Jeibl
conepxkanus: «I'eomerpuueckue pUrypel U ux cBOMCTBay, «l3MepeHHne reoMeTpUIeCcKux
BEUYMH», «JlekapToBbl KOOpJAMHATHI Ha IUIOCKOCTH», «BekTopb», «JlBuxkenus
10cKoCcTHY, «IIpeodpazoBanust mogo0us».

Ha uzyuenue yue6HOro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 xinacce — 68
yacoB (2 Jaca B HeJieNn0), B 8 kiiacce — 68 yacoB (2 yaca B Hezielo), B 9 kinacce — 68 yacoB
(2 yaca B HEJIEIIO).

COJEPXAHME OBYUYEHUA
7 KIIACC
Havanenabie nonsaTus reomerpun. Touka, nmpsiMasi, OTPE30K, Jyd. YTOJ. Buabl yrios.
BeprukaneHble W CMEXHBIE Yribl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHHK.
[TapannenbHOCTh ¥ NEPIIEHAUKYJIAPHOCTD MPAMBIX.
Cummerpuunble Qurypbl. OCHOBHbBIE CBOWCTBa OCEBOM cUMMeTpuH. I[Ipumepsl
CUMMETPHH B OKPY>KAIOILIEM MHPE.
OCHOBHBIE MOCTPOEHHs C MOMOIIBI LHUPKYJS U JUHENKH. TpeyronbHuk. Beicora,
Me/aMaHa, OMCCEeKTpuca, UX CBOMCTBA.
PaBHOOEpEeHHBIN K PAaBHOCTOPOHHUI TPEyTroabHUKH. HepaBeHCTBO TpeyroJIbHHKA.
CpoiicTBa M MpHU3HAKU pPaBHOOEAPEHHOrO TpeyrojbHUKa. [lpru3Haku paBeHCTBa
TPEYTOJIBbHUKOB.



CBoiicTBa M TpU3HAKU Napauie]bHbIX MpsMbIX. CyMma yIJIOB TpPEyroJIbHUKA.
BuemiHue yriibl TpeyrojabHUKA.

[IpssMoOyroyibHBIN TPEYTOABHUK. CBOWCTBO MEIUAHBI IPSIMOYTOJIBHOIO TPEYTOJIbHHUKA,
OPOBEIEHHOM K runoreHyse. lIpu3Haku paBeHCTBAa MNPSIMOYIOJBHBIX TPEYTOJIbHUKOB.
[IpssMOyToJIbHBIN TPEYroJIbHUK € YoM B 30°.

HepaBeHncTBa B Tre€OMETpPUM: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 OoJbIlieM yTJie U OoJblliel CTOPOHE TpeyrojbHukKa. [lepnenaukysp
Y HAaKJIOHHAs.

I'eomeTpuueckoe MecTo ToueK. bruccekTpuca yria U cepeIlMHHBIA MEPIICHANKYIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OxkpyXHOCTb W Kpyr, XOpAa W JHAMETp, UX CBoiicTBa. B3amMHoOe pacrosoxeHue
OKpY>KHOCTH U npsiMoil. KacarenbHas U ceKymas K OKpy>KHOCTH. OKpy»KHOCTb, BIIUCAHHAS
B yroJl. BnucanHas u onucaHHas OKpy»KHOCTH TPEYTOJIbHHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamienorpamMm, ero npu3Haku U cBoucTBa. YacTHbIe cilyyau
napajjieiorpaMMoB  (MPSMOYTOJIBHUK, pOMO, KBaApar), UX TMpPU3HAKA U CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpanenusi, €€ CBOWCTBA U Mpu3HaKku. [IpsiMmoyronbHas Tpanenusi.

Meton yaBoenust meauansl. LlenTpansHas cummerpus. Teopema @aneca u reopema o
IPONOPUHOHAIBHBIX OTPE3KAX.

Cpennue IMHUM TPEYToIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojpHUKa.

[logoOue  TpeyronpbHUKOB, Kodpduuuent mnomodbus. I[lpuzHaku  momgoOus
TpeyroJibHUKOB. [IpuMeHenne noqo0ust Mpu pelieHny NPakTUIeCKUX 3a/1ay.

CpoiictBa momane reomerpuyeckux Quryp. QPopMmynsl 8 [UIOIIAIA
TpEyrojbHHKa, apajuieaorpaMma, pomOa u tpaneuuu. OTHOIIEHUE MO MOA0OHBIX
buryp.

Brruucnenue mioniaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema IIudaropa. [Ipumenenue teopemsl [ludaropa npu pemeHnn npakTUYECKUX
3a/1a4.

CuHyC, KOCUHYC, TAHT'€HC OCTPOTO yIja MpsSMOYTrOJIbHOTO TPeyroyiibHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIeCTBO. TpuroHomerpudeckue Gpynkuuu yrios B 30, 45 u 60°.

BrincanHble 1 HEHTpaAJIBHBIE YTIIBL, YTOJ MEXK/y KaCaTeIIbHON U XOPAOH. YTIIbI MEXKIY
XOpJJaMM M CEeKylIIMMHU. BnucaHHblE W ONHMCaHHBIE YETBHIPEXYTOJIBHUKU. B3auMHOe
pacnoJioxkeHue JByX okpyxkHocTeil. Kacanue okpyxkHocTteil. O0mue kacareabHble K ABYM
OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanreHc yriaoB or 0 go 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. DOPMYJIBI IPUBEAECHUS.

Pemienne tpeyronbHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemrenwue
IIPAKTUYECKHUX 3a/1a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NpPOU3BENECHHH OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILHX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.



BekTop, miuHa (MOAynb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHBOIIOJIONKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HAJl
BEKTOpaMu. Pa3iiokeHne BEKTOpa NO JBYM HEKOJUIMHEApPHBIM BeKTOopaMm. KoopauHatbl
BeKTOpa. CKalsIpHOE MPOM3BENCHHE BEKTOPOB, NPUMEHEHUE JJIsi HAXOXKIAEHUS MJIUH U
YIJIOB.

JlekapToBbl KOOpPJMHATBHI HAa IUIOCKOCTH. YPaBHEHUS MPSIMOMl UM OKPYKHOCTU B
KOOpAMHATaX, IIEPECEUYCHHE OKPYKHOCTEM M MpsAMBIX. MeTox KOOpAMHAT M €ro
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJIMHA OKPYKHOCTH. [’ panycHas u paguaHHas mepa
yIJIa, BBIYMCIIEHNE JUIMH OYT OKpyKHOCTEH. [lnomane kpyra, cektopa, CerMeHTa.

JIBIOKEHHsT TJIOCKOCTM UM BHYTPEHHUE CHUMMETpuu Guryp (31eMeHTapHble
npeactasienus ). [lapannensHbrit nepenoc. [loBopor.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «TEOMETPUSA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IPOrpaMMBl yueOHOTo Kypca «l'eomeTpusi
XapaKTEPUYIOTCH:

1) naTpuoTHYecKkoe BOCIUTAHME:

MPOSABJICHUEM HWHTEpPECA K MNPOIUIOMY M HACTOSIIEMY POCCHMCKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K HOCTHXKEHHUSM POCCUMCKUX MATEMATUKOB U POCCUUCKOU
MAaTEeMaTH4YECKOW IIKOJbI, K HKCHOJIb30BAaHUIO ATHUX JIOCTHKEHUW B JAPYTHX HAyKax M
NPUKJIAAHBIX cdepax;

2) rpaxIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U PeaiM3allu ero Ipas,
NpeACTaBICHUEM O MATEMAaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMUHBIX CTPYKTYD,
SIBJICHUH, POIEYP TPaXKIaHCKOTO 00IIecTBa (HapuMep, BEIOOPHI, OIIPOCHI ), TOTOBHOCTHIO
K OOCYXIEHHUIO OSTHYECKHUX TMpoOJieM, CBS3aHHBIX C TNPAKTUUYECKUM NPUMEHECHHEM
JOCTH)KEHUW HAyKH, OCO3HAHMEM BAXHOCTH MOPAIbHO-ITUYECKUX MPUHIHUIIOB B
JESITEIIbHOCTA YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOWM Ha aKTUBHOE y4aCTHE B PELICHUH MPAKTUYECKUX 33/1a4 MATEMaTUYECKON
HaIIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOr0 0Opa3oBaHUs HA TMPOTIKCHUU
BCEH *KU3HM JJIs YCIICITHON MPo(ecCuoHaIbHOM IeITeIbHOCTH U Pa3BUTHEM HEOOXO0IMMBIX
YMEHHMM, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HWHIUBUAYAJIbHOW TpPaeKTOpPUU
00pa30BaHUs U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
OTPEeOHOCTEHH;

4) acTeTHYECKOe BOCIIUTAHME:

CMOCOOHOCTHIO K AMOIIMOHAIBHOMY M ACTETUYECKOMY BOCIPHUSTUIO MATEMATHUYECKUX
00BEKTOB, 3ajJa4, pEIICHUM, pacCY>KJICHUM, YMEHUIO BHUJETh MaTEeMaTHUYECKHUE
3aKOHOMEPHOCTHU B UCKYCCTBE;



5) HEeHHOCTH HAYYHOI'0 IMMO3HAHMS:

OpUEHTAIIMEN B JICSITEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS UEJIOBEKA, MPUPOJIbI U OOIECTBA, TOHUMAHUEM
MaTEMaTUYECKON HAyKU Kak c(epbl YeTOBEUYECKOM ACSITEIIBHOCTH, ITANOB €€ pa3BUTHUS U
3HAYUMOCTH JUJIi Pa3BUTUSA IIMBWIM3AIlMHU, OBJIAJEHUEM SI3bIKOM MaTEeMaTUKU U
MaTeMaTHYECKOW KYyJIbTYpPOUM Kak CpeICTBOM IMO3HAHUS MUPA, OBJIAJECHUEM MPOCTEHUIIUMU
HaBbIKAMM HCCJIE0OBATEIIbCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GQopmMHuUpoOBaHHE KYJbLTYPbl 310POBbA W
IMOLUMOHAJILHOTO 0JIaronoJIyqyusi:

FOTOBHOCTBIO MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpPECAX CBOETO 3J10POBbS,
BEJICHUSI 370pPOBOTO 00pa3za XKu3HHU (370pOBOE TMHUTaHUE, COATAaHCUPOBAHHBIA PEKUM
3aHATUNA U OTJbIXA, peryiisipHas ¢pu3udeckas akTUBHOCTD), C(POPMHUPOBAHHOCTHIO HABBIKA
pediekcuu, Mpu3HaAaHUEM CBOETO ITpaBa Ha OIIMOKY U TAKOro )K€ MpaBa JPYroro 4ejaoBeEKa;

7) 3K0JI0rH4YecKoe BOCIIMTAHUE:

OpPUEHTAllME HAa NPUMEHEHHUE MATEMaTHUYECKUX 3HAHWUM i1 pEIICHUs 3a7ay B
00JIaCTU COXPAHHOCTH OKPYIKaIOIIeH cpeibl, IUIAHUPOBAHUS TOCTYIKOB W OIEHKH HX
BO3MOJKHBIX MOCJIEJACTBUM I OKPY>KAIOIIEH Cpeibl, 0COZHAHUEM TJI00AIbHOTO XapaKTepa
AKOJOTUYCCKUX TPOOJIEM U IMyTEH UX PEIICHUS;

8) amanranus K MUBMEHSIOIIMMCH YCJIOBUSIM COUMAJIBHOM U IPUPOIHOM Cpebl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUSIX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH 4€pe3 IMTPAKTUUECKYIO IESITEIbHOCTD, B TOM YUCJIE YMEHUE YUUTHCS
y ApPyTUX JII0JIeH, MpUoOpeTaTh B COBMECTHOM NIESATEIILHOCTH HOBBIC 3HAHMUSI, HABBIKU U
KOMIIETCHIIMU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4HCe (POPMYITHPOBATH
UJIeH, TIOHATHUS, TUIOTE3bl 00 0OBEKTax M SBJICHHUSAX, B TOM YHCIIC paHee HEHW3BECTHBIX,
0CO3HaBaTh JACMUIIMTHI COOCTBEHHBIX 3HAHMN W KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYyallMl0, BOCHPUHUMATH CTPECCOBYIO
CUTYAIIUIO KaK BBI30B, TPEOYIOMINM KOHTPMED, KOPPEKTUPOBATh IPUHUMACMBbIC PEIICHUS U
nercTBus, GOPMYJIMPOBATH U OIICHUBATH PUCKU U MOCTEACTBUS, (POPMHUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTebHBIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUS
Ba3oBble Jiornueckue AeficTBUA:

e BBIBILITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTE€MaTHYECKHX
00BEKTOB, MOHITHI, OTHOIIEHUH MEXKTy TOHATUSAMU, POPMYITUPOBATH ONPEICICHHUS
MOHSTUH, YCTaHABIIMBATH CYIIECTBEHHBIA IPU3HAK KIIACCU(PUKALIUHA, OCHOBAHMS JIJIsI
0000LIeHNS U CPaBHEHUSI, KPUTEPUH ITPOBOJMMOIO aHAJIN34;

e BOCHPUHUMATH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTEIbHbIC
U OTpULIATEIbHbIE, €IMHUYHbIE, YACTHBIC U O0IINE, YCIOBHbIE;

e BBIBJITH MaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOPEYHUS B
(dakTax, AaHHBIX, HAOJIOJCHUSIX WU YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYM;



JIeNaTh BBIBOJBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX U UHTyKTUBHBIX
YMO3aKIIIOUCHUH, YMO3aKIFOUCHUH 110 aHAJIOTHH;

pa3oupaTh JOKa3aTelbCTBA MAaTEMAaTHYCCKUX YTBEPKICHUU (MpsSMBIE W OT
MPOTUBHOTO),  TPOBOAWTH  CAMOCTOSITEILHO  HECIOXKHBIE  JIOKa3aTelIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTPAWBATh ApPTyYMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CrOCO0 peleHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIHKO BapHUaHTOB
pelieHus, BBHIOMpaTh Hawboyiee TOAXOMSMIMUNA C yYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarejLCKue 1eHCTBUA:

UCMOJb30BaTh BOIPOCHI KaK HCCJIENOBAaTENIbCKUM HMHCTPYMEHT IO3HAHUS,
(opMynupoBaTh  BONPOCHL,  (PpUKCHpyIOUIME  MPOTUBOpeYne,  Ipodiemy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HMCKOMOE M JaHHOE, (OPMHUpPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABICHHOMY IUIAHY HECJIOKHBIN 3KCIEPUMEHT,
HEOOJNBIIIOE HCCIIEOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOIro
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIAY COOOi;

CaMOCTOSITENNbHO  (OPMYyNIHUPOBaTh OO0OOIIEHHS © BBIBOABI 1O pe3yJbTaTam
MPOBEAEHHOTO  HAONIONIEHUs,  HWCCIEAOBAHMS, OLIEHMBaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHU;

OPOrHO3UPOBATh  BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BbIIBUIATH
IPEIIOI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ ungopmanmeii:

BBISIBIISIT HEIOCTATOYHOCTH U H30BITOYHOCTH MH(MOPMAIIHH, TAHHBIX, HEOOXOTUMBIX
JUISL pELICHUS 3a/1a4H;

BbIOMPATH, AaHATTU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH UHPOPMALIHIO
Pa3JIMUHBIX BUJIOB U (POPM MpE/ICTABICHUS;

BBIOMpATh (GOpMy MpeACTaBICHUS WH(DOpPMAIMM W WILIIOCTPUPOBATH pEIIaeMbIe
3a/layu CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOUHAIIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIUU MO KPUTEPUSM, MPEUIOKEHHBIM YUUTEIEM
WK cPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble IlCﬁCTBPISIZ

BOCHPUHUMATh U (HOPMYJIMPOBATh CYX ICHUS B COOTBETCTBUU C YCJIOBHUSIMHU H
LEJSIMH OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U THCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS MO XOAY pELIEeHUs 3aJauH,
KOMMEHTHUPOBATh MOJyYEHHBINA PE3yIbTaT;

B XO0Jle OOCYXXIEHHUs 3a/aBaThb BOMNPOCHI MO CYHIECTBY OOCYXIaeMOH TEMBI,
poO0JIEMBI, pelIaeMoil 3a/1a4u, BEICKAa3bIBaTh UEH, HALIEJIEHHbIE HA TOMCK pELICHUS,
COINOCTABIISATh CBOM CYXKJEHUS C CYXKICHUSMH JPYTMX YYacTHUKOB JHAJIOTA,
oOHapyXMBaThb pa3IMuU€ M CXOACTBO TMO3UIUH, B KOPPEKTHOH ¢dopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;



e IIPEACTAaBJIATh pE3YyJbTaThl pEUICHUS 33Ja4M, HKCIIEPUMEHTA, HCCIIEI0BaHNU,
POEKTa, CaMOCTOSITEJIbHO BBIOMPATh (OpMaAT BBICTYIUIEHUS € Y4€TOM 3ajad
MPE3EeHTAlNU U OCOOEHHOCTEN ay IuTOpUY;

e TIOHMMATbH U HCIOJIF30BATh MPEUMYIIIECTBA KOMaHTHOW U MHANBUAYATbHON PabOThHI
IpU pelIeHUU YYeOHbIX MaTEMaTUUECKHX 3aJ1ay;

e IPUHMMATHh L€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPIraHU3ALNIO
COBMECTHOM paboThl, pacrpeAeniarTh BHIBI paldOT, JOTOBapUBATHCA, OOCYXIATh
IPOLECC U PE3YJIBTAT pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

e yYacTBOBaTh B TIPYIIOBBIX (opmax paboTbl (0OCYXIEHHS, OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHITH CBOIO YaCTh pabOThl U KOOPJAUHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YI€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETrO BKJIAJa
B OoOUmMI MpOAYKT 1O KpUTEpHUsM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJIENCTBHUA.

PerysiTuBHBIE YHUBepCaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH, ajJrOPUTM pPEIIEHUs 3ajadd (WIK €ro 4acth),
BbIOMpATh CHOCOO peuieHus ¢ y4€TOM HMMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YUETOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBINH HHTEJVIEKT:

e BJIJETh CHocoOaMHM CaMONPOBEPKH, CaMOKOHTPOJII Hpolecca U pe3yJibraTa
pellIeHus: MaTeEMaTUYECKOH 3a1a4u;

e TMpPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpU PEIICHUH 3aJauu,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yJbTaTa JAEITEIbHOCTH IIOCTaBICHHON LEMH WU
YCIOBHSIM, OOBSICHATh IPUYUHBI JTOCTUKEHUSI WIM HEOCTHXKEHHUS 11eJIU, HAXOUTh
OIMOKY, aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K koHiy oOyuenus B 7 kjiacce oOy4arONIMICS MOMYYUT CIEAYIONIME MPEAMETHBIC
pEe3yJIbTaTHI:

Pacrio3naBaTh M3yueHHBIE TE€OMETPUYECKHE (UTYPBI, OIMPEAETSATh HMX B3aUMHOE
pacnosoxeHue, n300paxatb reoOMeTpuYeckue (PUryphbl, BHITOIHATh YEPTEKHU 10 YCIOBUIO
3amaun. I3MepsATh TMHENHHBIE U YTIIOBBIE BEIMUMHBL. Peliath 3aja4yu Ha BBIYUCIICHUE JITTUH
OTPE3KOB U BEJIUYHUH YTJIOB.

Jlenats rpyOyr0 OLEHKY JIMHEMHBIX M YIJOBBIX BEJIMYHMH NPEIMETOB B PEaJbHOU
KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuyarh pazMepsl 3TUX OOBEKTOB IO MOPSAKY
BEJIMYUHBI.

CTpouTh 4epTEXRU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA NMpHU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, MCIIOJIb30BaTh MPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a7au.

[IpoBOaUTE NOTMYECKUE PACCYKACHUS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.



[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
ME€JIMaHbl, MPOBEAEHHOW K TUMOTEHY3€ MPSIMOYTOJbHOTO TPEYTrOJbHUKA, B PEUICHUU
F€OMETPUYECKUX 3a]1a4.

Onpenensats napauieIbHOCTh MPSMBIX C TTOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cekymas. OnpenensiTe NapajuieIbHOCTh MPSMBIX C MTOMOIIbIO PABEHCTBA PACCTOSHUI OT
TOYEK OJTHOW MPSAMOM JI0 TOUEK JIPYTrOr MPSIMOM.

Pemrars 3amaun Ha KileTyaToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJIUTh YUCIOBbIE M OYKBEHHBIE 3HAUEHHUS YTJIOB B
FEOMETPUYECKUX 3a7ayax C HCHOJb30BAHHMEM CYMMbI VIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, 00Pa30BaHHBIX MPH MEPECEUCHUU JBYX MapaLIeITbHbIX
IPSIMBIX CEKyIlel. Pemars npakTuyeckue 3aaum Ha HaXOKJICHUE YIJIOB.

BrageTs NoHATHEM T€OMETPUUYECKOTO MECTa TOUEK. YMETh ONPEAENITh OUCCEKTPUCY
yIJjia ¥ CEpEIMHHBIN NEPICHANKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMynMpOBaTh ONPEACICHHUS OKPYXKHOCTM M Kpyra, XOpAbl M JuaMmeTpa
OKPYKHOCTH, MOJIb30BaTbCSI HMX CBOMCTBAMHM. YMETh NPUMEHATh 3TH CBOMCTBA IIpU
peleHny 3a1a4.

Bnaners noHsITHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ wuentp. Ilomp3oBaThcsi (akTamMu O TOM, YTO OHMCCEKTPUCHI YTJIOB TPEYTOJbHHUKA
MIEPECEKAOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MEPIEHAUKYIISPBI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJJHOU TOUKE.

Bnagetp mnonsATHEM KacaTE€nbHOW K OKPYXKHOCTH, IIOJb30BaTbCid TEOPEMOU O
NEPNEHINKYJISIPHOCTHA KacaTeIbHOW U paguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCd MNPOCTEUIIMMU TE€OMETPUUYECKMMHU HEPABEHCTBAMH, NOHUMATh WX
MIPAKTUYECKUAN CMBICIL.

[IpoBOAUTE OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHUS C IMOMOIIBIO LUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kijiacce oOydarouIuics MOMYUYUT CIEAYIOIIUE MPEIMETHBIC
pEe3yJIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, M10JIb30BATHCSA UX
CBOWCTBaMHU IPU PEUIEHUN F€OMETPUUYECKHX 3a7ay.

[IpumeHsATh CBOWCTBAa TOUYKH TMEPECEUYCHHS MEIUaH TPEeyrojibHUKa (IIEHTpa Macc) B
peleHny 3a1ad.

Bnagete moHsTHEM CpeAHEW JWMHHUM TPEYTOJbHUKA W TpPANEUUH, NPUMEHSTHh HX
CBOWCTBA IpH pEUICHUWH TreoMeTpuueckux 3anad. llonmp3oBarscsa Teopemont daneca u
TEOPEMOW O MPONOPLIMOHAIBHBIX OTPE3Kax, IPUMEHATh UX IS PELICHUS IMPAKTUYECKUX
3a/1a4.

[IpumMeHsTh pU3HAKK MOI00HUSI TPEYTOIBHUKOB B PEIICHUHA T€OMETPUUYECKUX 3aay.

[Tonp3oBaThes Teopemoit [Tudaropa miis penieHnst TEOMETPUISCKUX U MTPAKTUUECKUX
3aga4. CTpOUTh MAaTEMAaTHYECKYIO MOJENIb B MPAKTHUYECKUX 3a/1adax, CaMOCTOSATEIbHO
JenaTh YepTEK U HAXOAUTh COOTBETCTBYIOLINE JUTUHBI.

Bnagets noHsATHSMHM CHHYCa, KOCUHYCa U TAHME€HCA OCTPOTO YIja MPsIMOYTOJIbHOTO
TpeyroubHUKa. [101630BaThCA 3TUMU MOHATUSIMU JIJIS1 PEIICHUS MPAKTUYECKUX 3a]1a4.



Boruncnsate  (pa3nuyHbIMH - clocoO0aMM) IUIOLIAAb TPEYroJbHUKA U IUIOUIAAU
MHOTOYTOJBHBIX (puryp (Moap3ysch, Tle HEOOXOAUMO, KalbKyJsiTopoM). I[lpumeHsTh
NOJIyYEHHbIE YMEHUS B TPAKTUYECKUX 3a]1ayax.

Brnagers MOHATUSAMYU BOMCAHHOTO U LIEHTPAJIBHOTO yTJia, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXIy XOpJaMmH (CeKyLUIMMH) U yIJiie MEX]y KacaTelIbHON U
XOPOi MPH PEIICHUH TeOMETPUYECKUX 3a]1a4.

Brnagerb TMOHSATHEM ONHUCAHHOTO YETHIPEXYrOJbHUKA, IPUMEHATh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHATh MOTy4YEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE MOJAEIIU
JUTSL 3a/1a4 PeJIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIIECHUS C IPUMEHEHHEM
010011 M1 TPUTOHOMETPHUH (TIOTIB3YACH, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM).

K koHiy oOyuenus B 9 kiiacce oOydaronIMiicss MOMYYUT CIEAYIONINE MPEAMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YTIJIOB, HAXOAUTH C MX MOMOUIBIO
pa3iMyHble 3JIEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelleHrue MPSIMOYTOJIbHBIX
TPEyroJbHUKOBY»). Haxomauth (¢ NOMOUIBIO KalbKyJSATOpa) JJIMHBI W YIIBIL JJIA
HETaOJMYHBIX 3HAYCHUH.

[Tonb3oBaTbes  (opMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIECTBOM JIJI1 HAXOXACHHUS COOTHOLIEHUI MEX Ty TPUTOHOMETPUUYECKUMU BETUYUHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB JUIS HAXOXIAEHUS pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEeIlleHHuEe TPEYroJIbHUKOB»), NIPUMEHATh UX MpPHU PEIIEHUU
reOMETPUYECKUX 3a]1aY.

Brnagets mnoHsTHSIMH NpeoOpa3oBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoO0HbIX ¢uryp. Ilonap3oBaThCcsi CBOWCTBaMU MOAOOMS MPOU3BOJBHBIX (DUTYP, YMETh
BBIUUCIISITH JUIMHBI U HAXOAUTD YTJIbl y MO0OHBIX ¢uryp. [IpumeHsTs cBoiicTBa MoA00US B
NPAKTUYECKUX 3a/ayax. YMETh MPUBOJIUTH MPUMEPHI MOJOOHBIX QUTYP B OKPY)KaroIEeM
MUDE.

[lonb3oBaTbCsd TeOpeMaMU O MPOU3BEIECHUU OTPE3KOB XOpHA, O MPOU3BEIECHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpamMu, MOHUMATh MX TEOMETPUUECKUN U (PU3MUECKHI CMBICI,
OPUMEHATh UX B PELICHUU F€OMETPUUECKUX U (pu3nueckux 3aaay. [IpuMeHsTs ckaitspHoe
POU3BEICHUE BEKTOPOB JIJIsl HAXOXKJEHUS JUIUH U yTIIOB.

[Tonb30BaTbCs METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHATH €ro B PELIECHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers MOHATUSAMU MPaBUWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JJIUHBI
IYyTW OKPY>KHOCTH U paJUaHHON Mephl yIJia, YMETh BBIYMCIATH IUIOLIAJAL Kpyra U €ro
yacTeil. [[puMeHATh MoayYeHHbIE YMEHHS B MPAKTUUECKUX 3a7a4ax.

Haxoauts ocu (M LEHTPBl) CAMMETPUU PUTYD, TPUMEHSTH JBUKEHHSI IJIOCKOCTH B
IIPOCTEUIIINX CITyYasiX.

[IpuMeHsATh MoTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE MOJEINU
JUTSE 33/1a4 peasIbHOM KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM
nofo0usi W TPUTOHOMETpUYECKMX  (YyHKIMI  (MOJB3yAch, TI€  HEOO0XOIUMO,
KaJIbKYJIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Koan4yecTBO 4acos
Ne HaumeHoBaHMe pa3iejioB U TeM dyekTpoHHbIE (1M pPOBHIE)
Kontpoubnbie IIpakTnueckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTesibHbIE PeCypPChl
padoThI padoThI
Y .
L urypu n nx enofierna, Woveperie 14 . buorera LIOK
. ' £ https://m.edsoo.ru/7f415e2e
reOMETPUUECKUX BEJIUYNH
bu6anorexa IJOK
2 T 22 2
PEyTOIbHIIH https://m.edsoo.ru/7f415e2e
[TapannenbHbIE PSIMBIE, CyMMa bubmuoreka [JOK
3 14 1
yTJIOB TPEYTOJIbHHUKA https://m.edsoo.ru/7f415e2e
OKpYy>KHOCTb U KpYT. bu6mmoreka [JOK
4 14 1
['eomeTpruecKue MoCTpOCHUs https://m.edsoo.ru/7f415e2e
bu6anorexa IJOK
5 IT 600 i 4 1
OBTOPCHHG, OOODICHHE SHAaMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIUYECTBO YACOB ITO ITIPOT'PAMME 68 §) 0
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8 KUIACC

KoanyecTBo 4acoB

Ne HaumeHoBanue pa3jiesioB U TeM JJIeKTPOHHBIE (HU(PPOBHIE)
Konrpoabnsie IlpakTnueckue
n/m MPOrpaMmbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoThI padoThI
bubnmoreka I{JOK
1 4 & 12 1
CTHPEXYTOTBHIIH https://m.edsoo.ru/7f417e18
| Teopena Paeca i reopenta o N 1 BuGnmorera LIOK
MPOMOPIUOHATIBHBIX OTPE3KaAX
poropt i P ’ https://m.edsoo.ru/7f417e18
N0/100HBIE TPEYTOJIbHUKU
; HJIeom;mL. }E)XOX(HGIZHZ HH(;)HlaﬂCﬁ y . Bu6motexa LIOK
TPEYTOJIbHUKOB U MHOTOYTOJIbHBIX
pey Y https://m.edsoo.ru/7f417e18
¢buryp. [Inomaan nogoOHbIX GUryp
4 Teopema IIudaropa u Hayana 10 1 bubnuoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYTIIbl B OKPYKHOCTH. BrimcanHbie
5 Y OIIMCAaHHbBIC YEThIPEXYTOJIbHUKH. 13 1 bubmuorexa [JOK
KacarenbHbIe K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue oxpyxHOCTEN
bu6 OK
6 [ToBTOpEeHUE, 0000IICHHE 3HAHMIMA 4 1 uommorexa I

https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I1O ITIPOI'PAMME 68 6 0
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9 KUIIACC

KoanyecTBO 4acoB

Ne HaumeHoBaHue pa3ieiioB U JJIeKTPOHHBIE (HU(PPOBHIE)
Konrpoasnsie IIpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaresibHbIE PeCypPChl
Tpuronomerpusi. TeopeMbl
1 KOCHHYCOB M CUHYCOB. Pemenue 16 bubmioreia LIOK
Y yEOs. https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeobpazoBanue no100usl.
2 MeTpudueckue COOTHOIICHUS B 10 bubmmorexa TIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6mmoteka IJOK
3 B 12
SITOPH! https://m.edsoo.ru/7f41al2c
4 JIlekapTOBbI KOOPAMHATHI Ha 9 bubmuoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/7f41al2c
IT .
;| |
by N HU https://m.edsoo.ru/7f41al2c
Kpyra. Beraucienue miomaaei
6 JIBMOKEHUS TIIIOCKOCTH 6 Bubmiotexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 06001IeHUE, 7 bu6anorexa IJOK
CHUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJTMYECTBO YACOB I10 IIPOI'PAMME 68
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