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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OOUH U3 OCHOBHBIX PA3EJIOB LIKOJIBHOW MaTE€MAaTHUKH, UMEIOIIHUNA CBOEH
LEJIBI0  00ECleYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIoIOXKEHUE, ONUPACTCd HA JIOTMYECKYH0, JOKAa3aTCIIbHYH JIUHHUIO. LleHHOCTH H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00ILEero o0pa3oBaHMs 3aKIH0YAETCs B TOM, UTO 0Oydaronuics
YUUTCS TPOBOAUTH JIOKA3ATEIIbHBIE PACCYKIECHUs, CTPOUTH JIOTUYECKHE YMO3aKIIOUCHUs,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTtopoii 1enbro u3y4eHus: TeOMETPUU SIBJIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pELIEHNHU KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a/a4, BCTPEUAIOIINXCS B PEaJIbHOM JKU3HU.
OOyyaronuiicst TOJKEH HAYyYUTHCS OMPEAENUTh M€OMETPHUUECKYI0 (QUrypy, ONucaTh CIOBaMHU
JAHHBINA YepTEX UM PUCYHOK, HAUTH IUIOIIA b 3€MEJIBHOIO YYacTKa, paCCYUTATh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0ensl uiu TpeOyeMble pa3Mephbl rapaxka s aBTOMOOUIS. DToMy
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUS B U3yuyeHUU reomerpuu. Ilpu pemenun 3anau
MPAKTUYECKOT0 XapakTepa 0O0yJaroIuics yUYUTCs CTPOUTh MaTeMaTHYeCKHe MOJACTU peaTbHbIX
JKU3HEHHBIX CUTYyallud, MPOBOJWUTH BBIYHUCICHUS M OLIEHUBATh aJ€KBaTHOCTH I1OJYYEHHOTO
pe3ynbTaTa.

Kpaiine BaxHO MOJUEPKUBATH CBSI3U TEOMETPUHM C JIPYTMMU YYEOHBIMHU IpEIMETaMH,
MOTHBHPOBATh  HWCIOJB30BAaTh  ONPEIECIICHUS TIEOMETPUYECKHX (QUryp U  TOHATHUH,
JIEMOHCTPUPOBATH MTPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3HKE U TEXHHUKE. JTH CBSI3U Hanbosee
SAPKO BUIHBI B TeMaX «BekTopbl», « TpUroHoMeTpuyeckue COOTHOIIEHUs», «MeTo KOOpIuHaT
u «Teopema ITudaropay.

YueOHblit kKypc «l'eoMeTpus» BKIIOYAET CIEAYIONIUE OCHOBHBIE Pa3/IeNbl COJACPKAHUS:
«['eomerpuueckre GUTypsl W UX CBOMCTBay, «l3MepeHHe TeOMETpPUUYECKUX BEITUYHH,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha n3ydenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJel0), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEIIO).
COJAEPXAHUE OBYYEHUSA
7 KUIIACC
Hauanpubpie mousituss reomerpuu. Touka, mpsiMas, OTpe3OK, Jiyd. Yroia. Buasl yrnos.
BeprukaneHble U cMexHBbIe yrabl.  buccekrtpuca yrma. JlomaHas, MHOTOYT'OJbHHK.

[TapaienbHOCTh M NEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummetrpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOi cummeTpuu. [Ipumepsl cuMMeTpun
B OKPYKAIOIIEM MHDE.

OCHOBHBIE IOCTPOEHMS C TOMOIIBIO IUPKYJIS U TUHEHKH. TpeyroasHUK. BricoTa, Mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.



CroiicTBA W TIpU3HAKU PABHOOCAPEHHOTO TpeyrosbHUKa. [Ipu3Haku paBeHCTBa
TPEYTroJIbHUKOB.

CBolicTBa M MpU3HAKK MapajuleNbHBIX NpsAMbIX. CymMma yrioB TpeyrojibHUKA. BHeninue
YIJIbl TPEYTOJIbHUKA.

[TpsitmoyronbHblil  TpeyroabHUK. CBONHCTBO MeIMaHbl NPSIMOYIOJIBHOTO TPEYTrOJIbHUKA,
IPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.

[TpstmoyronbHbIN TPEYroJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oiblleil CTOpoHe TpeyroapHuKa. IleprneHanKysp 1 HaKIOHHAS.

['eomeTrprueckoe MecTo Touek. buccekTpuca yria M CepeUHHBIA NEPHEHAUKYIAP K
OTPE3KYy KaK FreOMeTpUUYECKHE MeCTa TOUEK.

OkpyXHOCTb M Kpyr, XOpJa M JIuUaMeTp, HUX CBOMICTBA. B3auMHOE pacnosnoxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyias K oKpyxHocTu. OKpy>KHOCTb, BOMCAHHAS B yTrOJl.
BrincanHas u onrcaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. [lapamienorpamm, €ro mnpu3Haku W CBOMCTBA. YacTHbIe cilydau

napaiesorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanmenws,

paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

Merton ynBoenus menuanbl. LlenTpanbHas cummerpusa. Teopema Paneca u Teopema O
MPONOPIUOHAIBHBIX OTPE3KaX.

Cpe,[[HI/Ie JIMHUMW TPCYTOJIbHUKA U TPallClinuu. ]_[eHTp MacC TPEYroJIbHUKA.

[TogoOue TpeyroabHUKOB, KOdhduimeHT nomodus. [Ipusnaku mogodusi TpeyroabHUKOB.
[TpumeneHue mo100Us PH PEIICHUH MTPAKTHUECKUX 3aau.

CaoiicTBa miomazeil reomeTpudeckux ¢uryp. Qopmynsl Ais MUIOMAAN TPEYTOJIbHHKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Brruncnenue niomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.
Teopema [Tugaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnn NpakTHUECKUX 3a/1a4.

CuHyC, KOCMHYC, TaHI€HC OCTpPOro yIJla IpsSMOYIOJIbHOIO TpeyrojibHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAEeCTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BnucanHbple M LEHTpaJbHBIE YIJIBI, YTOJ MEXAY KacaTeIbHOM M XOPAOH. YTIBI MEXIY
XOpJIaMH U CeKyIIMMH. BriricaHHbIe ¥ ONMCaHHBIE YETHIPEXYTOIBHUKH. B3auMHOE pacrionoxenne

IBYX oKpyxHocTel. Kacanue okpyxkHocTei. O0111e kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC



Cunyc, kocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienne TpeyronbHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYCOB. Pemenue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

Hp606p330BaHI/IC HOI[O6I/IH. HOI[O6I/IC COOTBCTCTBCHHBIX 3JICMCHTOB.

TeopeMa O IIPOU3BEACHHUUN OTPE3KOB XOPd, TCOPEMBI O IMPOU3BCACHUN OTPE3KOB CCKYIIUX,
T€OpEMa O KBaapare KacaTeJIbHOM.

Bektop, nmuHa (MOIynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, IMPOTHUBOIOJIOKHO
HaIlpaBJEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJl
BeKTOpaMHu. PaznokeHue BeKTopa Mo JBYM HEKOJUIMHEApHBbIM BekTopaM. KoopauHaTel BEKTOpA.
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlexapToBbl KOOpIMHATHl HA IUIOCKOCTU. YPaBHEHHMS IPSAMOM M OKPYXKHOCTH B
KOOpJMHATAX, [IEPECCUECHUE OKPY)KHOCTEN U IIPSIMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

HpaBI/IHLHHe MHOT'OYT'OJIbHUKH. Z[J'II/IHa OKPYXHOCTH. FpaﬂYCHaﬂ " paauaHHag MEpa yriia,
BBIYUCJICHUC UIMH OAYyT OKPY)KHOCTCﬁ. IInomans Kpyra, CEKTOpa, CCrMeHTaA.

JIBMOKCHUS TUIOCKOCTH M BHYTPEHHHE CUMMETPUH (Uryp (37€eMeHTapHbIE PEICTABICHNUN).
[TapannensHbii iepenoc. [1oBopoT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3y/bTaThl OCBOGHUS  NporpamMmbl  yyeObHoro  kypca  «l'eomerpusi»
XapaKTepU3YOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIICHUEM MHTEpeca K TMPONUIOMY UM HACTOSAIIEMY POCCHUHCKOM MaTEeMaTHKH,
[IEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCUMCKMX MAaTeMAaTUKOB W POCCHICKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO dTUX JOCTUKEHHUHN B IPYTUX HAyKax U MPUKIATHBIX

chepax;
2) rpaskIaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEW TpakJaHWHA M peau3alldd ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIEHUH, MPOLIETYp TPakJIaHCKOTO o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO STUYECKUX MPOOJeM, CBS3aHHBIX C MPAKTHMYECKHUM MPUMEHEHHEM JOCTH)KEHUH
HAyKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3TUUYECKHUX MPUHILUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIMTAHHE:



YCTAHOBKOM Ha aKTUBHOE y4dacTHE B PEIICHUM NPAKTUYECKHX 3a7a4 MATeMAaTHYECKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEeMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCel
JKU3HU JIJISL YCIIEITHON MPOPEeCCHOHANTBHON JIeATETbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHONW TpPAaeKTOpUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) ICTECTUICCKOEC BOCIIMTAHHUC:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHMUECKOMY BOCIPHUSATHUIO MAaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, paCCYKICHHH, YMEHHUIO BHJIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) IHEHHOCTU HAYYHOI'O IIO3HAHUSA:

OpHeHTaHHeﬁ B JCATCIBbHOCTH Ha COBPECMCHHYIO CHUCTEMY HAYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA UYCJIOBCKA, HNPUPOJAbI H O6HI€CTB21, ITIOHUMAaHUEM
MaTeMaTHYeCKOM HAayYKH KakK C(i)epbl YEJI0BCUECKOM JACATCIBbHOCTHU, OTallOB eé pa3sBUTHUA U
SHAYUMOCTHU JId Pa3BUTHA HHUBUJIM3AllUH, OBJIAJICHUEM SA3BIKOM MAaTECMAaTUKU U MaTeMaTH4IECKOI
Ky.]'[LTypOﬁ KaKk CpCACTBOM IIO3HAHHUA MHpP4, OBJIAJICHHCM HpOCTGﬁH.IPIMH HaBbIKaMM
HCCHGI{OB&T@HBCKOﬁ JCATCIIBHOCTH,

6) pusuueckoe BocnuTaHue, GopMHpPOBaAHHE KYJIbTYPHI 3/I0POBbSI H YMOIIMOHATBLHOTO
0J1aronosIy4us:

TFOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKUE 3HAHUS B MHTEPECaX CBOETO 3710POBbS, BEICHUS
3I0pPOBOTO 00pa3a *U3HU (310pOBOE NMHUTaHUE, cOATTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsipHas pusudeckas akTUBHOCTb), ¢(hOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3KOJIOrHY€eCKO€e BOCIIUTAHUE:

OpHUEHTaIMel Ha MpPUMEHEHHEe MaTeMaTHYeCKUX 3HaHUM Ui pelleHus 3aaad B o0JacTu
COXPaHHOCTH OKpYXKAarolleld Cpepl, TUIAHUPOBAHHS IIOCTYIIKOB M OIIEGHKH WX BO3MOXHBIX
HOCJEICTBUM Il OKpY’Karolled cpesibl, 0CO3HAaHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
po0JieM U IyTel X peleHus;

8) ajanrtanus K UISMCHAKOIUMCH YCJI0OBUAM COIMAJIbHOM 1 I[pPIpO}IHOﬁ Cpeanbl:

TOTOBHOCTBIO K JIEHCTBHUSAM B YCIIOBUSX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTBCS y JPYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIE 3HAHMSA, HABBIKM U KOMIIETECHIIMU U3
OIBITA IPYTUX;

HEO0OXOAMMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHWM, B TOM 4YHclie (GOPMYITUPOBATH UICH,
MOHSITHSI, THUIIOTE3bI 00 00BEKTaX W SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neuIuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATDL CTPECCOBYIO CUTYAllUIO

KaK BbI30B, TpeOyromMil KOHTpPMEp, KOPPEKTUPOBATh NPUHUMAEMble PEIICHUS U JeHCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIEC YHHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
bazoBble joruueckue JeiicTBUSA:

e BBUIBIISAITh U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXAYy HOHATUAMH, (DOPMYIUPOBATH ONPEIEICHUS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHUS AJIsi 00001IIeHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

e BOCIPUHHUMATH, (OPMYIHPOBATH U TMPEOOPA30OBBIBATH CYXKACHUS: YTBEPAHUTEIbHbIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

e BBUIBJIATh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTUBOpEUUs B (PaKTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX, IpeJylaraTb KPUTEPUU JUIsl BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

e pa30bupath J0Ka3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUN (IIpsIMbIE U OT MIPOTHUBHOIO),
NPOBOJUTH CaMOCTOSITEIIbHO HECIIOKHBIE J[OKA3aTEeIbCTBA MaTEMaTHUECKUX (DaKTOB,
BBICTPanWBaTh apryMEHTAllUI0, NMPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

e BbIOMpaTh cnoco0 pemeHuss ydyeOHOM 3agaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BBIOMpaTh HauOoIee MOIXOASIINN C YYETOM CaMOCTOSITEIBHO BBIIEICHHBIX
KPUTEPHUEB).

bBa3oBhle uccienoBaTelLCKUE AeiiCTBHS .

e HCIIOJIB30BATh BOTIPOCHI KaK UCCIIEAOBATEIHCKUI HHCTPYMEHT ITO3HAHUS, POPMYITHPOBATH
BONPOCHI, (UKCUPYIOLIHE MPOTHBOpPEUHE, MPOOIEeMYy, CaMOCTOSTENIbHO YCTaHABIMBAThH
HCKOMOE U JJaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MTO3UIUIO, MHCHHCE,

e TMPOBOJIUTH MO CAMOCTOSATEIHHO COCTABIEHHOMY IUIAHY HECIOXHBIA HKCIIEPHUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMAaTHYECKOTO 00OBEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;

e CaMOCTOSTENHHO (POPMYITHPOBATH 00OOIIECHHUS U BBIBOJIBI ITO Pe3yIbTaTaM IMPOBEIEHHOTO
HAOIO/IEHUs, WCCIIEeIOBaHMs, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YNIbTATOB,
BBIBOJIOB M 000OIIECHUI;

e TMPOTHO3UPOBATH BOZMOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

e  BBIBISATH HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUH, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auu;

e BbIOMpATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPHPETHPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

e BbIOMpaTh GopMy HpeACTaBICHUS MHPOPMALUU U WUTIOCTPUPOBATH PELIaeMble 3a/1a4H
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

e OIICHWBATh HAAE&KHOCTh MH(OPMAIMH MO KPUTEPHSM, NMPEITIOKEHHBIM YUUTEIEM HWIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUA:

e BOCHPHUHHUMATh U (OPMYJIHUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBUSIMHU M LIEISIMHU
oO011eHwsl, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX M TUCHMEHHBIX



TEKCTax, JaBaTh MOSICHEHHS MO XOJy PEUICHHS 3a/layi, KOMMEHTHPOBAThH MMOTYYCHHBIH
pe3ysbTar;

e B X0Je 00CYX/IEHHUS 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMbI, TPOOIEMBI,
pemaeMoil 3a/1a4n, BbICKa3bIBaTh HJICH, HAICIICHHBIC HA TTOUCK PEIICHHS, COMOCTABIISITh
CBOU CYXJICHUS C CY)KICHHUSIMU JPYTrUX YYaCTHUKOB JMAIOra, OOHAPYKUBATh pa3inyue u
CXOJICTBO TO3UIMHA, B KOppeKTHOW (opme (GopMyIupoBaTh pa3HOIIIACUS, CBOH
BO3PAXKCHUS;

e TPEICTABIATH PE3YJIbTAThl PEIICHUS 3aJla4d, SKCIIEPUMEHTA, MCCIICOBAHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YY€TOM 33134 MPEe3CHTALUU U
0COOEHHOCTEH ayTUTOPHH;

e [OHUMATh U UCTOJIH30BATH MPEUMYIIECTBA KOMAHHOW U MHIUBUIYaTHbHOU paOOTHI MPU
peleHnH y4eOHbIX MaTeMaTHYECKUX 3a71ay;

e [PUHUMATH LIEJIb COBMECTHOW AEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboThI, pactpenesaTh BUAbI paboT, JOrOBapUBAThLCS, 0OCYKIAATh MPOIECC U PE3yJIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

e yYacTBOBAaTh B IPYNIOBBIX Gopmax paboThl (0OCYKaeHUS, 0OMEH MHEHUSIMHU, MO3TOBbBIE
HITYPMBI M IPYTHE), BBIMOIHITH CBOIO 9acTh PabOTHl M KOOPAUHUPOBATH CBOU JICHCTBUS C
JIPYTUMH 4ICHAMH KOMaH]Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusaunus:

e  CaMOCTOSITEIIEHO COCTABIISATH IUIaH, AITOPUTM PEIICHHS 33/1a49H (MJIH €T0 YacTh), BRIOMPAThH
croco0 pemeHus ¢ y4éTOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

e BJAJETh CHOCO0AMM CaMONPOBEPKH, CAMOKOHTPOJS Mpoliecca U pe3yibTaTa pelieHHs
MaTeMaTHYeCKOM 3aJa9H;

e MpEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELIEHUM 33Ja4d, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e OLEHUBATh COOTBETCTBHE pE3yJIbTaTa JAEATEIbHOCTU IMOCTABIEHHOW LIEIM U YCIIOBUSM,
OOBSICHATH MPUYMHBI JOCTHKEHUS WM HEJOCTH)KEHUS 11, HAXOJUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoHmy oOydeHus B 7 kiacce oOydaroumuiics MOMYYUT CIEIYIOIUE MpPEIMETHBIE
pe3yJbTATHI:

Pacno3naBaTh M3yueHHbIE TeoMeTpUyYecKue GUrypbl, ONpeNeisITh WX B3aUMHOE
pacrnosoxeHue, n300pakaTb reoOMeTpHUUecKre (PUTyphl, BHITOIHATH YEPTEKU MO YCIOBUIO 3aa4u.
W3mepsaTs NTMHEMHBIE U YIVIOBBIE BEIMYUHBL. Peliars 3a1auv Ha BBIYKUCIECHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenate rpyOyr0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B pPEalibHOM KHU3HHU,
pa3sMepoB MPHUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB I10 MOPSAIKY BETUYHHBI.



Ctpoutb yepTexH K FeOMETPUUYECKIM 33/1a4aM.

[Tonb3oBaTbcs NpHU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BaTh MPU3HAKK U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELICHUH 3a/1a4.

HpOBOI[I/ITB JIOTMYCCKHUE PACCYKACHUSA C UCITIOJb30BaHUEM I'COMCTPUICCKUX TCOPEM.

ITonw3oBaThCs IIPpU3HAKaMH PaBCHCTBa IMPAMOYI'OJIbHBIX TPECYroJIbHHUKOB, CBOMCTBOM
MCIUAHBI, HpOBe,Z[éHHOﬁ K THUIIOTCHY3€ IMPAMOYI'OJIbHOTIO TpPE€YrojJbHUKa, B PCIICHUN
TCOMCTPHUYCCKUX 3a1ad.

OnpenensaTh NapaieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3zyeT ¢ HUMHU
cexymasd. OnpenensaTs NapamuieIbHOCTh MPSMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsIMOiA.

Pemiate 3a1aun Ha kierTyaToi Oymare.

HpOBOI[I/ITB BBIYHMCJICHUA W HaXOAUThb 4YHUCIOBBIE U 6YKBCHHI)IG 3HA4YCHHA YIJIOB B
TCOMECTPHUYCCKUX 3aladaX C UCIIOJIb30BAHUEM CYMMEI YIJIOB TPCYI'OJIbHUKOB U MHOT'OYT'OJIbHUKOB,
CBOMCTB Y1JI0B, O6p8.30BaHHBIX I[IpU NEPECCUCHUU IBYX MAPAJUICIIbHBIX ITPAMbBIX ceKymeﬁ. Pemarsb
MPAKTUYCCKUC 3a/la41 Ha HAXOXKACHHUEC YIJIOB.

Bragets moHATHEM IeOMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEIeNISITh OUCCEKTPUCY yTiia
U CepeHHBIN MEePIEeHINKYISP K OTPE3KY KaK FTeOMETPHUUECKHUE MECTa TOUEK.

DopMyIHpPOBATH ONPEIECICHUSI OKPYKHOCTH U Kpyra, XOpAbl U JUAMETpa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh MPUMEHATH 3TH CBOWCTBA MPU PEUICHUH 3a/a4.

Biamers noHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh HaXOJIUTh €€
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPUCH! YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYIAPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biamerp moHATMEM KacaTeIbHOM K  OKPY/KHOCTH, TIOJIb30BaTbCsl TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTeIbHON U paanyca, IPOBEAEHHOIO K TOUYKE KaCaHHUs.

ITonb30oBaTbcsd  MPOCTEHIIMMU  TIE€OMETPUYECKMMM  HEPABEHCTBAMHU, IIOHUMATh HX
MPaKTUYECKUHA CMBICI.

HpOBO}II/ITB OCHOBHBIC TCOMCTPHUYCCKUEC ITOCTPOCHUS C ITIOMOIIBIO HUPKYJIA U JIMHEHKH.

K xoHmy oOydenus B 8 kiacce oOydarouuiics NOMYYUT CIEIYIOIUE MpPEIMETHBIE
pe3yJbTATHI:

Pacno3naBath OCHOBHBIC BHUbBI '—ICTI)IpéXYFOHBHI/IKOB, UX DBJIEMCHTBI, ITIOJb30BATHCA HX
CBOMCTBaMH IIpu pCHICHUN I'COMETPUUCCKUX 3aJ1ay.

[TprMeHsITh CBOMCTBA TOUKH MTEPECEUCHHS MEIMAH TPEYroJIbHUKA (LIEHTPA MacC) B PEIICHUH
3a7ad.



Bnaners moHsTHeM cpeAHel NTUHUU TPEYrojbHUKA U Tpamneluuu, NIPUMEHSTh WX CBOWCTBa
Npy peleHuu reomeTpuyeckux 3amad. I[lomb3oBarbesi TeopeMon daneca u Teopemon o0
MMPOMOPUHUOHAJIBHBIX OTPE3KaX, IPUMCHATH UX JJISI PCHICHUA IMPAKTUYCCKUX 3a/1ay.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonw3oBatbest Teopemoit [Iugaropa uist pereHns reOMeTPUIECKUX U MPAKTHUECKUX 3a/1a4.
CrpouTth MaTeMaTUYECKYIO MOZEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIbHO J1e1aTh YEPTEK U
HAaxOJUTb COOTBETCTBYIOILIUE JIJIUHBI.

Brnaners moHsTHSIMH CHHYCA, KOCHMHYCAa M TaHT€HCAa OCTPOTO YIJia MPsIMOYTOJBHOIO
TpeyroyibHUKA. [10J1630BaThCS STUMU MOHATUSMHU IS PEILICHUS MPAKTUYECKUX 3a/1a4.

Berumcnsate  (pa3nuuHbIMH - crioco0aMu)  TUIOMIQAb  TPEYrojJbHUKA W IUIOIIAU
MHOTOYTOJIBHBIX  Guryp (monp3ysch, TJA€ HEOOXOAUMO, KaJbKynaropom). [IpumeHsTsH
MOJIY4YCHHBIC YMEHUS B MPAKTHYECKUX 3a7a4ax.

Brnagerb NOHATUSIMM BIMCAaHHOTO M LEHTPAJIBHOIO YIJa, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiaX MEX1y XOpAaMH (CeKyILIMMH) U YTJIe MeKAY KacaTeJIbHOW U XOpA0i pu
pelLIeHUH TeOMETPUYECKUX 3a/1a4.

Biamers MOHATHEM ONMCAaHHOTO YETBIPEXYTOJIBHUKA, IPUMEHSATh CBOMCTBA OINHMCAHHOIO
YEeTBIPEXYTOJIBHUKA ITPU PEILICHUH 3a/1a4.

[TpyMeHsTh MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUUYECKUE MOJAEIHU JUIS
3ajlay peajbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHUS C IPUMEHEHUEM MO100Us
Y TPUTOHOMETPUH (TIONB3YSICh, I'7I€ HEOOX0IUMO, KATBKYJIATOPOM).

K konmy oOydeHus B 9 Kkijacce oOydarIMMACS TMOTYyYUT CIEAYIOIIME TPEeIMETHBIC
pE3yIbTaTHhI:

3HaTh TPUTOHOMETPUUYECKHE PYHKIIMU OCTPBIX YITIOB, HAXOJUTh C MX MOMOIIBIO Pa3INYHbIE
3JIEMEHTHI TMPSMOYTOJBHOIO TPEYroJbHUKA («pEIIEHUE TPSMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ moMOmIbIo KalnbKyIsATOpa) JUTMHBI U YIJIbI ISl HETAOJIUYHBIX 3HAUEHUH.

ITonw30BaThCs q)OpMYHaMI/I NpUBEACHUA 1 OCHOBHBIM TPUTOHOMETPUUCCKHUM TOXACCTBOM
JJIA HaXO0XKACHU A COOTHOIICHUM MCKAY TPUTOHOMCTPUYICCKUMHA BCIINYNHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUUISI HAXOXIEHHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelieHue TPEYTOJbHUKOBY»), MPUMEHSATh WX TPH PEHICHUU TeOMETPHUUECKHUX
3a7ad4.

Brnaners nonsTHsMU npeoOpa3oBaHUs 10100, COOTBETCTBEHHBIX 3JEMEHTOB MOO0HBIX
¢uryp. ITonp3oBarbest cBOMCTBaMU 11010011 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JITMHBI U
HAXOJUTh YIJibl Y oJ00HBIX duryp. [IpumMeHsTs cBoicTBAa MOAOOHMS B MPAKTHUECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKpPYIKAIOIIEM MUpE.

[Tonb3oBaTbest TeOpeMaMU O MPOU3BEACHUHM OTPE3KOB XOpJ, O MPOU3BEACHUHU OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.



[Tonmp30BaThCcst BEKTOpamMH, MOHUMATh WX TEOMETPUYECKUNA H (PU3HYECKUN CMBICI,
IPUMEHSTh UX B PEHICHUHM TeOMEeTpudecKux U (usmueckux 3aaad. [IpumeHsTh ckansipHOe
MMPOU3BCACHUC BCKTOPOB I HAXOXKACHUA NJIMH U YTJIOB.

ITonw3oBaThCs MCTOOM KOOpAWHAT Ha IIJIOCKOCTHU, HNPUMCHATL €TI0 B PCIICHUU
TCOMETPHUUYCCKUX U IMPAKTHYCCKUX 3a/1ay.

Bnaners MOHATHAMHM NPAaBUIBHOIO MHOTIOYTOJIBHHMKA, [UIMHBI OKPY)KHOCTH, IUIMHBI OYT'H
OKPY’KHOCTHM M paJuaHHOM MeEpbl YIUIA, YMETh BBIUUCIATH IUIOLIAAL Kpyra M €ro 4acrem.
[TpyMEHATH MOIyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (WM UEHTpPHI) CUMMETpUU (UTYp, TPUMEHSTHh IBUKEHHS IJIOCKOCTH B
MPOCTEHIINX CITydasix.

[IpyMeHsTh MONydeHHBIE 3HAHWS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE MOJAENHU [
3a/1a4 peajbHOM KU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHUEM TT0100Us
U TPUTOHOMETPUYECKUX (DYHKIUH (TONB3YACh, T/Ie HEOOXOTUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne

HaumeHnoBanue pa3fesioB U TEM IIPOrpaMMbl

KonnuectBo yacoB

OnextponHbie (1U(POBLIC)

n/m Bcero KonTponbubie u [IpakTuueckue o0pa3oBaTeNbHbIE PECYPCHI
MIPOBEPOYHBIE PAOOTHI paboThI
1 [Ipocreiimume reomerpuyeckue GUTypsl U UX 14 bubnmnoreka [HOK
cBoiicTBa. MI3MepeHne reoMeTprHueCKUX BEJTHYHH https://m.edsoo.ru/7f415e2e
2 TpeyronbHUKH 22 1 bu6nuoreka [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE IPsIMBIE, CYMMa YTJI0B 14 1 bubmuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnmnorexka HOK
MTOCTPOCHHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0
8 KJIACC
Ne HaunmMeHoBaHue pa3esioB U TeM MPpOrpaMMbl KonuyectBo yacoB OnexkTpoHHbIe (IU(POBLIE)
m/m Bceero KonTposbHbie 1 [IpakTnueckue o0pazoBaTeNbHbBIE PECYPCHI
IPOBEPOUHBIE PaOOTHI palboThI
1 YeTbIpEXyroapHUKN 12 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417e18
2 Teopema daneca u Teopema 0 TPONOPLUOHAIBHBIX 15 1 bubmuoreka [IOK
OTpe3Kax, NOJ00HBIE TPEYTOIbHUKH https://m.edsoo.ru/7f417e18
3 [Tnomans. Haxoxxaenue miomaaeil TpeyroabHUKOB U 14 1 bu6mmoreka [JOK
MHOTOYTOJIbHBIX (Guryp. [lnomaau moqo0HbIX GuUryp https://m.edso0.ru/7f417e18




4 Teopema [Tudaropa u Havaga TPUTOHOMETPUH 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f417e18
5 VYTIIBl B OKpY)KHOCTH. BricaHHbBIC U OTIICAaHHBIC 13 1 bubnuorexa [JOK
4eThIPEXyroJbHUKHU. KacaTenbHble K OKPYKHOCTH. https://m.edsoo0.ru/7f417e18
Kacanue okpyxxHocreit
6 IToBTOpEHME, 0000IICHNE 3HAHHMA 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbI KonnuecTBo yacos DnexTpoHHbIe (IIUPPOBLIE)
/11 Bcero KonTposibHbIE 1 [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
MIPOBEPOYHBIC PAOOTHI paboThl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U CHHYCOB. 16 1 bubnnorexa [HOK
PelieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 BexTopsl 12 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPANHATBI HA TUIOCKOCTH 9 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
5 IIpaBuiibHBIE MHOTOYTOJIBHUKH. [{Ha 8 bubnuoreka [IOK
OKPY>KHOCTH M IUIOIIA b Kpyra. Beruncienue https://m.edsoo.ru/7f41al2c
miomaaei
6 JIBH>KEeHUS TUIOCKOCTH 7 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AT 6 1 bu6mmorexa [IOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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