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IHHOACHUTEJIbHAA 3AIIUCKA

['eomeTpusi kKak OJMH M3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MaTEMaTHKHU, UMEIOIIUN CBOEH
[EeNbI0 00ECIeYnTh W3YYCHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOIICHWA W B3aUMHOE
pacroyioyKeHre, OIMUPAETCS Ha JIOTHYECKYIO, JOKa3aTelbHYI JHUHUIO. [[eHHOCTh u3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs 3aKII0YAETCS B TOM, YTO 00yJaroLIHiics
VUYUTCS TPOBOAUTH JIOKA3aTENbHBIC PACCYXKIEHHUS, CTPOUTH JIOTHUYECKHUE YMO3aKIIIOUCHHUS,
JIOKa3bIBaTh HCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPHPHUMEPHI K JIOXKHBIM, MPOBOAMUTH
paccyXJIeHHsI «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYITHUPOBATH OOpATHBIE
YTBEPKICHHUSL.

Bropoil nenbo nu3ydeHus reOMETPUM SIBIISIETCSL UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
PELICHNN KaK MaTeMaTUYECKHX, TaK U IPAKTHYECKUX 3a/1a4, BCTPEUAIOIIUXCS B PEAIbHOM KU3HU.
OOyuaronuiics MODKEH HAYYHTHCS ONPEACIUTh T'€OMETPHUECKYIO (Urypy, OMHCaTh CIOBAMHU
JTAHHBIN 4epTEX WM PUCYHOK, HAWTHU IUIONIA/Ib 3€MEJIBHOTO Y4acTKa, pACCUUTATh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0emnsi Win TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYMUCIUTEIbHAS JIMHUSA B M3ydeHUU reoMmerpuu. llpn pemenun 3agau
NPAaKTUYECKOT0 XapakTepa 00yUaroMMNUCs YIUTCS CTPOUTh MaTeMaTHYECKUE MOJIEIH PeabHbBIX
JKU3HECHHBIX CUTYyallUd, IPOBOJWUTH BBIYMCICHUS W OLICHWBATH aJEKBATHOCTH IOJIYYEHHOIO
pe3yibrara.

KpaitHe Ba)XHO MOMYEPKUBATH CBSI3M TECOMETPUH C APYTUMH YYSOHBIMH TpEIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHUS  IEeOMETPUYECKUX  (GUIryp U TOHATHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJyYSHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTH CBsI3U Hambolee
SIPKO BHJIHBI B TeMaX «BekTops», « TpuroHoMeTpriecKkne COOTHOIICHUS», «MeToa KOOpAUHATY
u «Teopema [Tudaropar.

VYuebubiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIOIIHME OCHOBHBIE Pa3/eibl COJIEPKaHMSL:
«l'eomerpuueckne GuUrypsl W UX CBOHCTBay, «VI3MepeHHE TIeOMETPUUYECKUX BEITHUUHY,
«/lexkapTOoBBI  KOOpAMHATBI Ha  INIOCKOCTW», «BekTope», «/IBHKEHHS  IIIOCKOCTHY,
«IIpeobpazoBanus MOTOOUS.

Ha uzyuenue yueGHOro Kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kinacce — 68 gacos (2
yaca B HeJel0), B 8 kimacce — 68 yacoB (2 daca B Heneno), B 9 kitacce — 68 vacoB (2 yaca B
HEJIETIIO).
COILEPKAHUE OBYYEHUSA
7 KIIACC
HauanbHuble moHATHS reoMeTrpuu. Touka, mpsiMas, OTPE30K, Jyd. YTojd. Buael yrios.
BeprukanpHple UM CMexXHBIE yrubl.  buccekrpuca yria. JlomaHas, MHOIOYIOJIbHUK.

[TapamienbHOCTD ¥ NEPIEHAUKYIISIPHOCTD IIPSMBIX.

Cummerpuunblie Gurypsl. OCHOBHBIE CBOWCTBA 0CEBOM cUMMETpHUH. [Ipumepsl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE IOCTPOEHHUS C MOMOIIBIO IIUPKYJIS ¥ JIMHEHKU. TpeyroiabHuK. BeicoTa, Mmeauana,
OmCceKTpuca, NX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojJbpHUKA.



CroiicTBA W TpU3HAKA PaBHOOEAPEHHOrO0 TpeyrojbHuKa. [Ipu3Hakum paBeHCTBa
TPEYTrOJAbHUKOB.

CBolicTBa M NpU3HAKKU NMapajlelbHbIX OpsMbIX. CymMMa yIJIoB TpeyrosibHMKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[IpsamoyrosnbHbI TpeyroabHUK. CBOMCTBO MeIHMaHBl MPSIMOYTOJIBHOIO TPEYTrOJbHUKA,
IPOBEACHHOW K runoreHyse. IIpu3Haku paBeHCTBa IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOyTOBHBIN TPEYTOIBHUK C yTJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa O OOJIbIIEeM yTriie U 0oJblIei cTOpoHE TpeyroibHUKa. [lepneHaukymsp 1 HaKIOHHAS.

['eomeTpuyeckoe mecto TodeKk. buccekTpuca yria W CepeUHHBIA MEPNEHAUKYIAP K
OTPE3KY KaK T€OMETPUUYECKUE MECTa TOYEK.

OxkpyXHOCTb W Kpyr, XOpJa M JAHaMeTp, HMX CBOMCTBa. B3aumMmHOe pacnosiaoxeHue

OKpY’KHOCTH U nipsaMoid. KacaTenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BHUCAHHAS B yTOJI.
Bnucannas u onucanHasi OKpY>KHOCTU TPEYTOJIbHUKA.

8 KUIACC
UYetpipéxyronpHuku. [lapamnenorpamMm, €ro mpu3Haku W CBOMCTBa. YacTHbIE cCiaydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaapaT), UX NPU3HAKU U cBoiicTBa. Tpamenms,

paBHOOOKas Tpaneuus, e€ cBoicTBa U npu3Haku. [IpsmoyroapHas Tpanemus.

Meron ynBoenus Menuansl. LleHTpanbHas cummerpusi. Teopema daneca um Teopema o
MPOMOPIUOHAIBHBIX OTPE3KAX.

Cpennuie TUHUM TPEYrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHHKa.

[TonoGue TpeyrosbHUKOB, KoddduimeHT nomxodus. [IpusHaku momodust TpeyrojJbHUKOB.
[Tpumenenne mogo0us P PEIICHUH MTPAKTUYECKHUX 3a/1a4.

CpoiicTBa momaneit reomerpuueckux ¢Guryp. @opmynsl s MIIOLIAIN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAACH MoT00HBIX GUTYP.

Brruncnenue miomaneii TpeyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeTYaToil Oymare.
Teopema [ugaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnn npakTHUECKUX 3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YIJIa MPSMOYTOJBHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gyukuu yrios B 30, 45 u 60°.

BrnucaHHble M LIEHTpalbHBIE YIVIBI, YIOJ MEXKIAY KAacaTelIbHOM M XOPAOU. YIUIBI MEKIY
XOPAAMH U CEKYIIUMH. BrircaHHbIE U ONMCaHHBIE YETBIPEXYTOIBHUKHU. B3auMHOE pacronoxeHue
IBYX OKpyxHocTel. Kacanue okpyskHocteil. O01ie kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC



Cunyc, xocunyc, TanreHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopmyJibl IPUBEACHUS.

Pemienne TtpeyronbHUKOB. Teopema KOCMHYCOB M Teopema CHHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momobdus. [1omodme cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o MPOM3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIINX,
TEopeMa O KBaJpare KacaTeIbHOM.

Bexrtop, mimHa (MOIysb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IPOTHUBOIOIOKHO
HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalUd Hal
BEKTOpaMHU. PaznokeHue BeKTopa 10 IByM HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BEKTOpA.
CkansspHO€E MPOU3BENCHNUE BEKTOPOB, IPUMEHEHNUE JJI HAX0XKICHUA JUINH U YIJIOB.

JlekapTOoBbl KOOpJAMHATHI Ha IUIOCKOCTH. YPaBHEHUS TNPSMOW U OKPYKHOCTH B
KOOpJIMHATAX, IEPECEUCHUE OKPY>KHOCTEN U MPsAMbIX. MeToa KOOpAUHAT U €r0 MPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. J[TMHA OKpy)HOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHHME JUIMH OYT OKpy>kHOcTel. [1nomanp kpyra, cektopa, cCerMeHTa.

JIBMDKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETPHH (PUTYD (31€MEHTapHbIC PEACTABICHNU).
[TapannensHbii epenoc. [IoBopoT.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pe3yJbTaThl OCBOGHHUS  INporpamMmbl  yyebHoro  kypca  «l'eomeTpus»
XapaKTepU3YIOTCSL:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY U HACTOAIIEMY POCCUHCKONW MaTEMaTHKH,
LIECHHOCTHBIM ~OTHOLIEHUEM K JOCTHXKEHHSIM POCCHMCKMX MAaTeMaTUKOB M POCCUUCKOM
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTHX HAyKaX W MPUKIIATHBIX

chepax;
2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA W pealM3allid €ro Ipas,
NpPEJCTAaBICHUEM O MaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6C}’)KI[€HI/IIO ITHUYCCKHUX HpOGHeM, CBA3AaHHLIX C TIPAKTUYCCKHM IMPUMCHCHUCM ,Z[OCTI/I)I(CHI/Iﬁ
HAayKH, OCO3BHAHUCM Ba’)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIILHOCTU y‘-IéHOI‘O;

3) TpyAoBOE BOCIIUTAHHE:



YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEUICHUHM MPaKTHUECKUX 3aJad MaTeMaTH4eCKOn
HATPABIEHHOCTH, OCO3HAHUEM BKHOCTH MATEeMAaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU ISl YCIIEIIHON MPO(eCCHOHAIbHON AEITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHUE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKJICHHH, yMEHUIO BHIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIlMEeH B JEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUHBIX NpPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MPUPOAbI M OOLIECTBA, IOHUMaHHEM
MaTeMaTHYECKOM HayKh Kak cQepbl YelOBEUECKOW esTeIbHOCTH, ITAloOB €€ pa3sBUTHI U
3HAYUMOCTH JUISl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM IIPOCTCUIIMMM HaBbIKAMU
HCCIIEI0BATEIBCKOMN NEATEIbHOCTH;

6) puznyeckoe BociuTaHue, PopMUPOBAHME KYJIbTYPbI 310POBbS U IMOLUMOHAJIBHOI0
Os1aromosyqust:

TOTOBHOCTBIO TPUMEHSTh MATEMaTHUECKNE 3HAHNS B HHTEPECaX CBOETO 3710POBBSI, BEICHHS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAaHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
peryispHas Guznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HaBBIKA pedieKCHu, MPU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO K€ TpaBa JPyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpUEHTAIle Ha NMPUMEHEHHWE MATeMAaTUYECKUX 3HAHWM IS PEIICHUs 3a/ad B OOJIAcTH
COXPAHHOCTH OKpYXalollel cpesbl, MJIaHUPOBAaHUS IOCTYNKOB M OLIGHKHM HX BO3MOXKHBIX
MOCTIEACTBHIA ISl OKPYKAIOMIEH Cpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOIOTHYECKHX
npo0JieM U myTel UX peleHus;

8) amanTanus K N3MEHAKIIUMCS YCJI0BHAM COUMATBHOM M NMPUPOAHOH Cpe/bl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JNEeSTEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MPUoOpeTaTh B COBMECTHOW JIESATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA JIPYTUX;

HE00XOMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HaHUHU, B TOM 4ucie (HopMyJInpoBaTh HJIEH,
MOHATHS, THIIOTE3bl 00 00BEKTaX M SBICHHIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYALHIO
KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTHPOBATHh MPUHHUMAEMble pPEUICHHUS U JEWUCTBUA,

(dbopMyIHMpOBaTH M OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATBI



Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
Ba3zoBble JJornueckue aeicTBu:

e BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy MOHATUSAMH, (OPMYIHUPOBATH OIpPENENICHUs IOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 00OOIICHUS U
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOTO aHATN3a,;

e BOCIPHHHMATh, (OPMYJIUPOBATH U IPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

e BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS B (paKTax,
JAHHBIX, HAOJIOACHUSAX M YTBEPXKACHUAX, IpenaraTb KPUTEPUM ISl BBIABICHHS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e JleNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, JNEIyKTHBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUEHU A, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa3duparhb J0KA3aTEIHCTBA MATEMAaTHUYECKUX YTBEP)KJICHHUH (MPSIMbIE U OT MPOTUBHOTO),
MPOBOAMUTH CAMOCTOSITEJIbHO HECIOKHbIE JOKa3aTelbCTBA MaTeMaTHUYeCKUX (aKToOB,
BBICTPANBaTh APTryMEHTAIMIO, MPUBOJIUTH NPUMEPHI U KOHTPIPUMEpPHI, 0OOCHOBHIBATH
COOCTBEHHBIC PACCYKICHHUS;

e BbIOMpaTh cnoco0 pemieHUs y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOIANINM C YYETOM CaMOCTOSATEIbHO BBIIEIEHHBIX
KPUTEPUEB).

Ba3zoBrble ucciaenoBareLCKHe AeHCTBHSA:

e HCIIOJIB30BATh BOMPOCHI KaK UCCIICA0BATEILCKUH HHCTPYMEHT ITO3HAHUS, POPMYIUPOBATH
BOTIPOCHI, (UKCHUPYIOIIUE TPOTUBOpPEUHE, MPOoOIeMy, CaMOCTOSTEIbHO yCTaHABIMBATH
HUCKOMOE U JJaHHOE, POPMHPOBAThH TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MTO3UIUI0, MHCHHCE,

° HpOBO,Z[I/ITI: II0 CaMOCTOATCIIBHO COCTaBHeHHOMy HJIaHy HCCHO)KHBIﬁ BKCHepI/IMeHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTuuecKoro o0beKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIy COOOIA;

e  CaMOCTOSATEIBHO (POPMYTHUPOBATH 00OOIIECHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEASHHOTO
Ha6JHOI[eHI/I$I, HCCIICO0OBaHUsA, OLICHHUBATh ,Z[OCTOBepHOCTB HOHy‘IeHHBIX pGSY.HBTaTOB,
BBIBOJIOB M 000OIIEHNI;

e MPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIECCA, a TAKIKE BBIABUTATH MPEATIONIOKCHHS O
€r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmanmeii:

e  BBIIBIISATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOUMBIX IS
peuieHus 3a1a4uu;

e BbIOMpATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPHPETHPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

e BbIOMpaTh GopMy mpeacTaBaeHUs MHPOPMAIIUU U WLTIOCTPUPOBATH PELIaeMble 3a/1a4H
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

e OIICHWBATh HAAE&KHOCTh MH(OPMAIMHM 1O KPUTEPHUSM, NMPEAJIOKECHHBIM YUUTEIEM MWIIH
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHUBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

e BOCIPUHHUMATH U (HOPMYITUPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBHSMH U IIEISIMH
00111eHus, ICHO, TOYHO, TPAMOTHO BbIPaKaTh CBOO TOUKY 3pPEHHS B yCTHBIX U TMCbMEHHBIX



TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS 3aJadd, KOMMEHTHUPOBAThH IMOJIYYECHHBIH
pe3yJbTar;

e B X0/€ 0OCYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOU TEMBbI, TTPOOIEMBI,
pemaemMoi 3a1a4uM, BHICKa3bIBaTh UJIE€U, HALIEJICHHBIC Ha MOMCK PEIICHUs, COMOCTABIATh
CBOM CYXKICHUS C CYXICHHSIMHU JPYTUX YUYaCTHUKOB AMANOra, 00HAPYKUBAThH PA3INIHE U
CXOJICTBO TO3MIMHA, B KOpPpeKTHOW ¢opme (GopMyIupoBaTh pa3HOINIACUS, CBOH
BO3PaKCHHS;

e MPEICTABIATH PE3YJbTAThl PEHICHUS 3a/lauM, SKCIIEPUMEHTa, MCCIEeIOBaHUSA, MPOEKTa,
CaMOCTOATENIFHO BBHIOMPATh (hopMarT BBICTYIUICHHS C Y4YETOM 33714 NPE3CHTALNH |
0COOEHHOCTEH ay TUTOPHH;

e TIOHMMaTh M WCIIOJIF30BAThH NMPEUMYIIECTBA KOMAHIHON W MHIMBHIYAJIBbHON PabOTHI IpH
peleHrH y4eOHbIX MaTeMaTHYECKUX 3a71ay;

e TIPUHMMATH IIeJIb COBMECTHOM IEATENFHOCTH, IJIAHUPOBATH OPTaHM3aI[MI0 COBMECTHOU
paboThl, pacrpenenaTs BUAbl paboT, JOTOBAPUBATHCS, 0OCYKIATh MPOLECC U PE3yIbTaT
paboThl, 0000111aTh MHEHHS HECKOIBKUX JTFOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX (hopmax paboTsl (00CYKAeHUs, 0OMEH MHEHUSIMH, MO3TOBbIC
IITYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOH JACHCTBHS C
JPYTUMH 4I€HAaMH KOMaH[bl, OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOLIMI MPOAYKT IO
KPHUTEPUSIM, CYOPMYITHPOBAHHBIM yJYaCTHUKAMHU B3aMMO/ICHCTBUSL.

PeryasiTuBHbIe yHHBepPcaJibHble YUeOHbIE 1elCTBHS
Camoopranuszanms:

e  CaMOCTOSITEJILHO COCTABIIATH IUIAH, JITOPUTM PELICHU 33/1a4H (MJIM €T0 YacTh), BRIOMpATh
croco0 pemeHuss ¢ y4€TOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHbII HHTEJJIEKT:

e BIIQJCTh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIecca M pe3ylibTaTa pelleHus
MaTeMaTHYeCKOM 3a1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPU PELICHUH 3a1a4M, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJACHHBIX OIIMOOK,
BBIBJIEHHBIX TPYJHOCTEN;

e OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JACSITCIBHOCTH IMOCTABJICHHOMN I W YCJIOBHSIM,
O6’b$ICH$ITI> HpI/I‘II/IHBI JOCTUIXKCHUSA HMJIM HCAOCTUKCHHUA 1ICJIU, HAXOOAUTh OLHI/IGKy, daBaTb
OIICHKY TTPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyueHuss B 7 Kjacce 0Oy4aromUiicss MOIYYUT CIEAYIOMIUE IPEIMETHbIC
pe3yabTaThI:

Pacno3HaBaTte M3y4eHHBIE TEOMETpUYECKHE (UTYpbI, ONpeNeNiaTh HX B3aUMHOE
pacnojoxkeHue, n300paxaTb reoMeTpuiecKie GUrypbl, BEIMOIHATH YEPTEKHU 110 YCIOBHUIO 33/1a4H.
W3mepsATh nuHEWHbIE M YIVIOBbIE BEIWYMHBI. Pemars 3a71auu Ha BBIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyio OLIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B pealbHOW >KU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuyuaTh pa3Mepsl 3THX 0OBEKTOB 10 MOPSIKY BETHUNHBL.



Ctpouth 4epTekH K TeOMETPUUECKUM 3a/1a4aM.

[Tomp30BaTbCAd TNPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOIB30BaTh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 33/1a4.

HpOBO,Z[I/ITB JIOTUYCCKUEC PACCYKACHUA C UCITOJIB30BAHUCM I'COMCTPHUICCKUX TCOPCM.

[Tonb30BaTbcs MNpU3HAKAMHU pPABEHCTBA MPSIMOYIOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEAEHHOW K TUIOTEHY3€ NPSAMOYTOJBbHOIO TPEYrOJbHUKA, B pEIICHUU
F€OMETPUUYECKHX 3a/1a4.

OnpenensaTh NMapajuieNbHOCTh MPSIMBIX C TOMOILBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
CCKylias. OHpe,Zle.H}ITB NapaiCJIbHOCTh MPAMBIX C IMOMOIIBIO PAaBCHCTBA paCCTOHHI/Iﬁ OT TOYCK
OJHOM MPSAMOM 10 TOYEK APYTrOoM MPSMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUA W HAXOIUTh YHWCIOBbIE M OyKBEHHBIC 3HAUCHHUS YIJIOB B
FeOMETPUYECKHX 3aJla4aX ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPH MEPECCUCHUH JIBYX MapaUIeIbHBIX MPSMBIX CeKyIIel. Pemars
IIPaKTUYECKUE 3aa4¥ Ha HAXO0XKIECHHUE YIJIOB.

Brnaners noHsTHEM T€OMETPUYECKOTO MECTa TOYEK. ¥ METh OMPEeiaTh OUCCEKTPHUCY yIiia
Y CEepEeIMHHBINA MEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

DopMyIMpPOBATH ONPEIECICHUS OKPYKHOCTU U Kpyra, XOpAbl U JAUAMETPAa OKPYKHOCTH,
MOJIB30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MPU PEIICHUH 33/1a4.

Buaners moHATHEM ONMCAHHOW OKOJIO TPEYIOJBHHUKA OKPYKHOCTH, YMEThb HAaXOIUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYrOIbHUKA IIEpeceKaroTcs B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC MEPIECHAMUKYJAPBl K CTOPOHAM TPEYrOJIbHUKA
MEePECEKaAIOTCs B OJTHOM TOYKE.

Brnanerr moHATHEM KacaTeIbHOM K  OKPY)XHOCTH, IIOJb30BaThCSd TEOPEMOU O
NEepPHEHANKYISIPHOCTU KacaTebHOM U pajinyca, IPOBEAEHHOTO K TOUKE KacaHUsI.

ITonp3oBaThCs HpOCTeI\/'ILHI/IMI/I reoMCTpUICCKUMU HCpaBCHCTBAMH, IIOHUMAThb ux
MPAKTUYECKUI CMBICI.

HpOBO,Z[I/ITB OCHOBHBIC TCOMCTPUYCCKUC ITOCTPOCHUS C TTIOMOIIBIO IUPKYJIA U JIMHEHKH.

K xonmy oOyueHuss B 8 Kiacce 0Oy4aromuiics MHOIYYUT CIEAYIOMIUE IPEIMETHbIC
pe3yabTaThI:

PacnosHaBaTh OCHOBHBIE BH[bBI YETBIPEXYTOJBHUKOB, HMX JJIEMEHTHI, IOJIb30BaThCS HX
CBOMCTBAMH IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

[TpuMeHsTH CBOMCTBA TOUKH [TEpeceUeHHs] MENaH TPEyroJibHUKa (LIEHTpa Macc) B PeLLICHUU
3a/1au.



Brnagers nmonsTHEM CpeqHEN JIMHUU TPEYTOJBHHUKA M TPAlelH, IPUMEHATh UX CBOMCTBA
IpU peElIeHHH reomerpudeckux 3anad. l[lomb3oBarbes Teopemon Pameca U TEOPEMOU O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX U PEIIECHUS IPAKTUYECKUX 3a1a4.

[TpuMeHsTh NpU3HAKU [TO100US TPEYTOJbHUKOB B PEUICHUH T€OMETPUUECKHX 3a/1au.

[Tonp3oBatbest Teopemoii [Tudaropa aiis pemeHnst reOMETPUYECKUX M MMPAKTUUECKHUX 3a]1a4.
CTpOI/ITb MAaTEMaTUUYCCKYI0 MOJCIIb B IPAKTUYCCKHUX 3aavdaX, CAMOCTOATCIIBHO AC/IATh qepT’ém u
HaXOJUTh COOTBETCTBYIOUINE JITTUHBI.

BJIa,Z[GTB MNOHATUAMU CHUHYCA, KOCHHYCa W TaAHI'CHCA OCTpPOTro YyIja HOpsAMOYTOJIbHOI'O
TPEYTOJIbHUKA. ITonp30BaThbCS TUMHU TOHITHSIMHI JJI pCIICHUS MPAKTUYCCKUX 3a1a4.

Boruncnsate  (pa3nuuyHbIMH - crioco0aMHu)  TUIOMIAJb  TPEYroJbHUKA M IUIOIIAIU
MHOTOYTONBHBIX  (Guryp (MOJIB3ysCch, T/A€ HEOOXOAUMO, KalbKyJIsITOpoM). [IpuMeHsTH
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Bnagers NOHATHAMM BIOMCAaHHOTO M LEHTPAJIBHOIO YIJa, HCIOIb30BaTh TEOPEMBI O
BITMCAHHBIX yTJax, YIJIaX MEX1y XOpJaMH (CeKyIUMH) U YTJIe MEK/y KacaTelIbHOM 1 XOpA0H pu
pelIeHUU TEOMETPUYECKUX 3a1ay.

Brnaners moHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOJIbHUKA MPU PELICHUH 33/1a4.

[TpuMeHSTh TOMYyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMATHYECKHE MOJEIU IS
3a1a4 peaHBHOﬁ JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIINUEC BBIYUCIICHUS C IPUMCHCHUCM HO,Z[O6I/I$I
U TPUTOHOMETPHH (ITOJTB3YSICh, TJI€ HEOOXOAUMO, KATBKYJISITOPOM).

K konmy oOydyeHus B 9 KJacce oOydarOmMACSd TOMYYUT CIACAYIOMNUE MPEAMETHBIC
pe3yabTaTh:

3HaTh TPUTOHOMETpUYECKHE (PYHKINUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOUILIO PAa3TUYHbIE
AJIEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («PELIEHUE MPSIMOYTOJBHBIX TPEYTOJIbHUKOBY).
HaxoauTtsb (¢ MTOMOIIBIO KANbKYJIATOPA) IJIMHBI U YIJIbI ISl HETAaOIUYHBIX 3HAUCHUH.

[Tonb30BaTbes hopMmynamMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUTSL HAXOXKACHUSI COOTHOIICHUI MEX1y TPUTOHOMETPUUECKUMU BETUUHMHAMM.

Hcnonbs3oBarh TeOpeMbl CHHYCOB M KOCHUHYCOB JIJII HAXOXICHUSI Pa3JIMUHBIX 3JIEMEHTOB
TpPEeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHSTh UX MPU PELICHUH TeOMETPHUYECKHX
3a/1au.

Brnaners nonstusiMu npeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lomp3oBaTbes cBOMCTBaMU 110100 TPOU3BONIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIHHBI U
HaXOAMUTh YIJIbl Y M0N00HBIX (uryp. IlpuMenarTs cBoiicTBa moao0Ous B MpakTUYECKUX 3a/ayax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp30BaThbest TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEJAECHUU OTPE3KOB
CEeKYIUX, O KBaJpaTe KacaTeIbHOM.



[Tonp30BaThCcst BEKTOpaMH, MOHUMATh WX TCOMETPUYECKMH UM (U3UUYECKUN CMBICIH,
OPUMEHATh MX B DPELICHUU TeOMETPUYECKUX U (u3nyeckux 3anad. [IpUMEHSTh CKaJsipHOe
IIPOM3BEIEHNE BEKTOPOB AJIsl HAX0XK/I€HUs JJIMH U YIJIOB.

ITonw30BaThCS MCTOJAOM KOOpAWHAT Ha IIJIOCKOCTH, MNPUMCHATH €I0 B PCIICHUHA
TCOMCTPHUYCCKUX U NNPAKTUYCCKUX 3a1a4.

Bragerp mOHATUSAMU NPAaBUJIBHOTO MHOTOYIOJBHHMKA, JJIUHBI OKPYKHOCTH, JJIMHBI yTU
OKPY’KHOCTM M PpaJuaHHOM MEpbl YIJla, YMETh BBIUHUCIATH IUIOIIAJb KPyTra M €ro 4YacTew.
[IpumeHATh NOTyUYEHHbIE YMEHUS B IPAKTUUECKHX 3a]auax.

HaxonuTte ocu (MM LEHTpPHI) CUMMETpUU (DUTYp, IPUMEHSATH ABMIKEHHs IUIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[TpuMeHsATH MOSyYeHHBIE 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMaTHYECKHUEe MOJEIU JUIs
3a/1a4 peabHOM )KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHHS C TPUMEHEHUEM TTO100HS
U TPUTOHOMETPHUECKUX (DYHKIMH (TIOIB3YSACH, I/1€ HEOOX0IUMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMBI KonnuecTBo yacos DnekTpoHHbIe (IU(PPOBHIE)
/11 Bceero Kontponbhsie u [IpakTnueckue o0pa3oBaTenbHbIE PECYPCHI
MIPOBEPOYHBIE PAOOTHI paboThHI
1 [Tpocreiime reomeTpuueckue GUryps U UX 14 bubmmoreka [IOK
cBoiicTBa. MI3MepeHne reoMeTpruiecKuX BEJIMYUH https://m.edsoo.ru/7t415¢e2e
2 TpeyronbHUKN 22 1 bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE IPsAIMBIEC, CYyMMa YTJI0B 14 1 bubmuorexa [JOK
TPEyToJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTH M KpyT. ['eomeTpruueckue 14 1 bubmuorexa [JOK
MOCTPOCHHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpeHME, 0000IIEHNE 3HAHUI 4 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f415¢e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
8 KVIACC
Ne HaumeHnoBaHnue pa3nesioB U TeEM IPOrpaMMBbl KonunuecTBo yacos DnekTpoHHbIE (ITUGPOBEIC)
n/n Bcero KonTposnbHabie 1 [IpakTnueckue 00pa3zoBaTeNbHBIC PECYPCHI
POBEPOUYHBIC PAOOTHI paboThI
1 YeThIpEXYroIIbHUKA 12 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f417¢e18
2 Teopema daneca u TeopemMa 0 IPONOPLUOHAIBHBIX 15 1 Bu6muotexa [JOK
OTpEe3Kax, M0JI00HBIC TPEYTOJIHbHUKH https://m.edsoo.ru/7f417¢18
3 [nomanes. Haxoxaenue miomanei TpeyrojJbHUKOB U 14 1 bubmmoreka [JOK
MHOTOYTOJBHBIX (huryp. [Tnomanu nogo6HbIX huryp https://m.edsoo.ru/7f417¢18




4 Teopema [Tudaropa u Hauana TPUTOHOMETPUHI 10 1 bubmmoreka [JOK
https://m.edsoo.ru/7f417¢18
5 VYrubl B OKpYKHOCTU. BriicaHHbIe U OIIMCaHHBIE 13 1 Bu6muotexa [JOK
YEeThIpEXyrobHUKH. KacaTenbHble K OKPYKHOCTH. https://m.edsoo.ru/7f417¢18
Kacanue okpyxHocTEN
6 [ToBTOpeHue, 06001IeHNEe 3HAHUI 4 1 bubmmoreka [JOK
https://m.edsoo.ru/7f417¢e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KVIACC
Ne HaumeHnoBanue pa3ziesioB U TeEM IPOrpaMMBbl KosnuecTBo yacoB DnekTpoHHbIE (ITUGPOBLIC)
n/m Bcero KonTposnbnabie 1 [IpakTrueckue 00paszoBaTenbHBIC PECYPCHI
POBEPOUYHBIC PAOOTHI paboThI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB. 16 1 bubmuotexa [JOK
Perienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 IIpeoOpaszoBanue nogodbus. Merpuueckue 10 1 Bu6muotexa [JOK
COOTHOIIICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
3 Bexropst 12 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH 9 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41al2c
5 IIpaBunbHBIE MHOTOYTOIBHUKH. [[nHa 8 Bu6muotexa [JOK
OKPY>KHOCTH | TUIOIIAAb Kpyra. Beraucienue https://m.edsoo.ru/7f41al2¢
TIonIaaen
6 JIBH>KeHUS MIOCKOCTH 7 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 6 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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