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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJMH W3 OCHOBHBIX pAa3AeiIOB ULIKOJIBHOM MAaTeMAaTHKH, HMMEIOLUIUN CBOEH LIEJbIO
00ecnevYnTh U3yuyeHUE CBOWCTB M pa3MepoB (UTYp, UX OTHOMICHUHN U B3aUMHOE PACIIOIOKEHHE, ONMPacTCsS Ha
JIOTMYECKYI0, JIOKa3aTeNIbHYI0 JHMHUIO. LIeHHOCTh H3y4eHHsI TEOMETPHHM Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 3aKJIIOYAeTCs B TOM, YTO OOYHYAIOUIMICA YYHUTCS TMPOBOIMTH JOKA3aTeNbHBIC PACCYKICHHUS,
CTPOUTDH JIOTMUECKHE YMO3AKIIOUEHHUS, JI0OKAa3bIBaTh WCTHUHHBIEC YTBEPXKICHUS M CTPOUTH KOHTPIPHUMEPHI K
JIO’)KHBIM, TIPOBOJIUTH PACCYXICHUS «OT MPOTUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (OPMYIHUPOBATH
oOpaTHbIC YTBEPKIACHUSI.

BTtopoii 1enbio u3ydeHusi TeOMETPUU SIBIISIETCA UCIIOJIB30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUH Kak
MaTEeMaTHYeCKHUX, TaK W MPAKTUYCCKUX 3aj[ad, BCTPEUAOMIMXCS B peaNbHON Xu3HH. OOydaromuiics IT0DKeH
HAyYUTHCS ONPEICIUTh TEOMETPUUICCKYI0 (HUTYpy, ONUCATh CIIOBAaMHU JAHHBIH YepTEX WIM PUCYHOK, HANTH
IJIOLIa/1b 3€MENIbHOTO y4acTKa, paccuuTaTb HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOess WM Tpedyemble
pasMepbl Tapaka i aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIWTENIbHAS JUHUS B U3YYCHUH
reomeTpun. [Ipu pemeHnn 3amay NpaKTUYECKOTO XapakTepa 0OYyJaroNIUICs YUYUTCS CTPOUTH MAaTEeMaTHUYECKUE
MOJIENIH PEANTbHBIX KU3HEHHBIX CUTYyallui, MPOBOJAUTH BBHIYUCICHUS M OLIEHUBATH aJ€KBATHOCTH TMOJIYYEHHOTO
pe3ynbrara.

Kpaiine BaxxHO MOMYEPKUBATH CBA3M TEOMETPHUH C JAPYTMMHU YYEOHBIMU TIpPEAMETaMH, MOTHBHPOBATH
WCIIOJIb30BATh ONPECIICHHS] TEOMETPUUECKUX (GUTYP U MOHITHI, JIEMOHCTPUPOBATH MPUMEHEHHE TTOJTYYCHHBIX
yMeHU B (PU3UKE U TEXHUKE. DTH CBSI3M HauOoJiee PKO BUIHBI B TeMax «BekTopb», « TpuroHoMeTpudeckue
COOTHOIIEHUs», «MeTtos koopauHat» u «Teopema [Tudaropar.

VYueOnpii kypc «l'eoMeTpusi» BKIIOYAET  CIACAYIOMIME OCHOBHBIE  pa3/ielibl  COICPKAHUSA:
«l'eomerpuueckue ¢UTYppl W HX CBOWCTBa», «l3MepeHHe TEOMETPHYECKHX BeTUYNH», «JlekapToBbI
KOOPJMHATHI Ha MJIOCKOCTHY, «BekTopb», «/IBrkeHus miockoct», «IIpeodpasoBanust moao0us».

Ha wmsyuenue yueOHoro kypca «I'eomerpusi» otBoautcs 204 daca: B 7 kimacce — 68 ydacoB (2 yaca B
Hemeno), B 8 kiacce — 68 vacos (2 waca B Hezen0), B 9 kinacce — 68 wacoB (2 yaca B HEZETIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Hauansuele nonsatus reomerpun. Touka, npsMas, OTpe3oK, Jiyd. Yrosu. Bunael yrinos. BeprukaibHbeie u
CMexHbIe yrubl. buccexrpuca yria. Jlomanas, MHOroyrojsHUK. llapamnenbHOCT M NEPHEHAMKYJIIPHOCTD
MIPSIMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCeBOM cumMMmeTpud. [IpuMepbl cuUMMeTpuu B
OKPYXKAIOILEM MUPE.

OcHOBHBIE TIOCTPOEHHUSI C TIOMOIIbIO LHPKYJAs M JuHeWku. TpeyronbHuk. BblcoTta, MeauaHna,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 paBHOCTOPOHHUM TPEYroJbHUKH. HepaBeHCTBO TpEyroipHUKA.

CpoiicTBa U IPU3HAKU PABHOOEIPEHHOIO TpeyroybHUKa. [Ipu3Haky paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa W MNpPU3HAKM MapajieslbHbIX MpsAMbIX. CymMMa VOB TpeyrojbHUKa. BHemHue yribl
TPEYroJbHUKA.

[IpssmoyromnbpHbIl TpeyroiabHUK. CBONCTBO MeIMaHbl MPSMOYTOJIbHOIO TPEYroJbHUKA, MPOBEIEHHONW K
runotenyse. IIpu3Haku paBeHCTBa IPSIMOYIOJIBHBIX TPEYTOJBHUKOB. [IpAMOYroNbHBIN TPEYTOJIBHUK C YTJIOM B
30°.

HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM, Teopema o
0osbIIeM yriie U OOJIbIIeH CTOpOHE TpeyroiabHUKa. [lepneHauKynsap u HaKJIOHHASL.

I'eomeTpruueckoe Mecto TOuek. buccekTpuca yria W CepeIMHHBIA MEPHNEHIUKYIAP K OTPE3KYy Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb U KPYT, XOpJa U IHUaMETP, UX CBOKMCTBA. B3auMHO€E pacnoioxkeHne OKPY>KHOCTH U MPSIMOM.
KacarenpHass u cexkymas K OKpYXHOCTH. OKpYyXHOCTb, BIIMCaHHas B YroJl. BmnucanHas W onmcaHHas
OKPYXHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeteipéxyronbHuku. [TapannesorpaMmm, ero npu3Haky U cBoicTBa. YacTHbIE Cllydau mapajjieIorpaMMoB
(TIpsIMOYTOJILHHK, POMO, KBaapar), UX MPU3HAKUA M CBOMCTBA. Tpamnenus, paBHOOOKas Tparenus, e€ CBONCTBA U
npusHaku. [IpsimoyronbHas Tpaneuus.

Meton yaBoenust Menuanbl. lleHtpanbHas cummerpus. Teopema @aneca U Teopema O
MPOMOPLIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYroJibHHUKA U Tpaneuuu. LIeHTp Macce TpeyroibHHKa.

[Togo6ue TpeyroapHUKOB, KOdpduiueHt nogodus. IIpuzHaku mogoOust TpeyrosibHUKOB. [IprmeHnenue
000U P PEHICHUH MTPAKTHYECKUX 3a7au.

CpoiictBa muiomaneii reomerpuueckux  ¢uryp. Dopmyiabl a8 IUIOMIAAM  TPEYroJIbHUKA,
napajuienorpamma, pom6a u tpanenun. OTHOILIEHHE TUIOMAAEH MOA0OHBIX QUryp.

Brruncnenue miomaaei TpeyroabHIKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [Tudaropa npu perieHNN NPaKTUIECKUX 3a/a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro  yria MpsSMOYrOJbHOTO  TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAecTBO. TpuroHomerpuueckue Gpynkuu yrios B 30, 45 u 60°.

Brnucannble W LEHTpalbHBIE YIJIBI, YroJl MEXAY KacaTeIbHOM M XOpAOH. YTJbl MEXIy XOpAaMH U
CeKyIIMMHU. BrucaHHbIE U OMUCAHHBIE YETHIPEXYTOJbHUKU. B3auMHOE pacmoiiokeHue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteit. O0mye kacareabHbIe K TByM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrenc yrios ot 0 1o 180°. OcHOBHOE TpUIOHOMETpUUYECKOE TOXIeCTBO. DopMyItb
IIPUBEACHHUS.

Pemenune TpeyronbHUKOB. Teopema KOCHHYCOB M T€OpEMa CHHYCOB. PenieHue NMpakTHYECKHUX 3a/1ad C
HCII0JIb30BAHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

IIpeo6pazoBanue nogo6us. [Togobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BENEHUHM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIACHUM OTPE3KOB CEKYIHX, TEOPEMA O
KBaJipaTe KacaTeabHOMU.

Bekrop, umHa (MOAysb) BEKTOpA, COHANPABICHHBIE BEKTOPBI, NPOTHUBOIOJIOKHO HaIlpaBJICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HaJ BEKTOpaMu. Pa3iolkeHue BeKTOpa



[0 JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTtsl Bekrtopa. CKalsipHOE IPOU3BEAECHUE BEKTOPOB,
IIPUMEHEHHUE ISl HAX0XKACHMS JJIMH U YIJIOB.

JlekapTOBbl KOOPAMHATBI Ha INIOCKOCTH. YPAaBHEHUsA NPSIMOM M OKPYKHOCTH B KOOpAMHATax,
[IepECEYCHUE OKPYKHOCTEN U MPAMBIX. MeTO1 KOOpAMHAT U €r0 IPUMEHEHHE.

IIpaBuiIbHBIE MHOTOYIOJIBHUKU. JUIMHA OKpYKHOCTHU. I'pangycHas U paavaHHas Mepa yria, BIYHUCICHUE
JUIMH 1yT OKpyxHOcTel. [limomans kpyra, CeKTopa, CErMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH Guryp (dJeMeHTapHbIe MpPECTABICHUSA).
[TapannensHblii iepenoc. [ToBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInYyHOCTHBIE Pe3yJIbTATHI OCBOCHHS MMPOTPaMMBI Y4eOHOTO Kypca «['eoMeTpHsh XapaKTepu3yIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpeca K NPOLIJIOMY U HACTOSIIEMY POCCHUMCKONW MAaTeMaTHKH, EHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSM POCCUMCKUX MATEMATHKOB W POCCHICKOW MAaTeMaTHYECKOW IIKOJBbI, K
KCIIOJIb30BAHUIO ATHX JOCTIKEHHUM B IPYrUX HayKax M MPUKIAIHBIX cepax;

2) TPa’KAaHCKOE M IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00S3aHHOCTEH rpaklaHlHA U Peali3allii €ro Mpas, MPeCTaBICHUEM O
MAaTeMaTHYE€CKMX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOUEAYP TPakJIaHCKOTO
obmrecTBa (HarpuMmep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO 3TUYECKUX MPOoOJIeM, CBA3aHHBIX C
MPAaKTUYECKUM TIPUMEHEHUEM JOCTWI)KEHUH HAyKH, OCO3HAaHHUEM BaXHOCTH MOPAIBHO-ITHUUYECKUX
MIPUHIIUTIOB B JIESTEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHUE€ B PEHICHUH TNPAKTUYSCKUX 3a7ad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHNEM BOXHOCTH MATEMaTHUYeCKOTro 00pa3oBaHUs Ha MPOTSIKEHUU BCEH JKU3HU IS
YCHENTHOUM Mpo(hecCHOHATBHON NIEATEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH, 0COZHAHHBIM BEIOOPOM
U TOCTPOCHHEM HWHIUBUIYATbHOW TPAGKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M AICTETHYECKOMY BOCHPHATHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, PeIIeHUH, pacCyXJICHIH, YMEHHUIO BUJIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHUSI:

OpUEHTAIle B JEeSATeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpeICTaBiIeHUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJbl U OOIIecTBa, MOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak
cdepbl 4eToBEUYECKON IEesITeNbHOCTH, ATANoOB €€ Pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHS LMBHIM3ALINY,
OBJIAQJICHUEM SI3BIKOM MATE€MATHUKH W MaTEMaTH4YECKOM KyJIbTypOM Kak CpEICTBOM IIO3HAaHUS MUDA,
OBJIAJICHUEM IPOCTEHIITMMYU HABBIKAMH HCCIIEOBATEIBCKOM IEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POPMHPOBAHHE KYJIbTYPbl 3I0pPOBbSi M 3MOLHOHAJIbLHOIO
0J1aronmoJryymsi:

FOTOBHOCTBIO IIPUMEHSATh MAaTeMaTU4YECKUE 3HAHMS B MHTEpECax CBOEr0 3J0pOBbs, BEICHUS
3I0pOBOT0 00pasa *KHU3HU (3710pOBOE MHUTAaHUE, COANTAHCUPOBAHHBIN PEXXHUM 3aHITUNA U OTAbIXA, PErYJsipHas
(busnueckas akTUBHOCTE), C(POPMHUPOBAHHOCTHIO HaBbIKA pediekcuu, IpU3HAaHUEM CBOETO IpaBa Ha OLIUOKY
Y TaKOro K€ IpaBa JPyroro 4ejaoBeKa;

7) 3K0J10rHYecKoe BOCIIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUHN NI pelIeHus 3aa4 B 00JaCTH COXPaHHOCTH
OKpYXaIOLEH CpeJibl, IJIaHUPOBAHUS IMOCTYIKOB U OLIEHKHA UX BO3MOXHBIX MOCIEACTBUMN JIJIsl OKPYKAIOIIECH
Cpelbl, 0CO3HAHHUEM TTI00aIBHOTO XapaKTepa SIKOJIOTHUYECKUX MPOOIeM U MyTel UX pelIeHHUS,;

8) amanTanus K H3MEHSIONMMCS YCJIOBUSAM COIMAILHOI H PHPOIHO# Cpebl:

FOTOBHOCTBIO K JICHCTBHSIM B YCIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JESTeNIbHOCTb, B TOM YHCIE YMEHUE YUYUThCA y APYTHUX JIOACH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHUS, HABBIKM M KOMIIETEHIIH U3 OIBITA APYTHUX;

HE0OXOIMMOCThIO B (POPMHpPOBAHMHM HOBBIX 3HAHW, B TOM uucie (GopMyITHpOBaTH UJIEH, TMOHSATHS,
rUnoTe3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABAThH NE(UIIUTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHUHHMATH CTPECCOBYIO CHUTYAlMIO Kak
BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIC PEUICHUS U JCHCTBUA, POpMYyIUpPOBaTH U
OIICHUBATh PUCKU U MOCIEACTBUS, GOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBbIC YHHBeEPCAJbHbIC YUeOHbIC NeliCTBUSA



Ba3oBble JJoruueckue JelicTBUA:

BBISIBJIATE M XapaKTEPU30BaTh CYHIECTBEHHBbIC NPHU3HAKKM MATEeMAaTUYECKUX OOBEKTOB, MOHSITUH,
OTHOLICHUA MEXAy TMOHATHSIMHU, (OPMYIUPOBATH OMPEACICHUS IOHATUH, YCTaHABIMBATH
CYIIECTBEHHBIN NpPU3HAK KIacCU(HUKAIMHM, OCHOBaHMSA Uil OOOOIIEHUS M CPAaBHEHUS, KPUTECPHH
IIPOBOJIUMOTIO aHAIIN3a;

BOCIpUHMMATh, (opMynupoBatb ¥  1peoOpa3oBbIBaTh  CYXKICHHS:  YTBEpAUTEIbHBIE H
OTpHILIATENIbHBIC, EIMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpEYMs B (haKkTax, JaHHBIX,
HAOMIONEHUSAX M YTBEPXKICHUSX, TNpeAiaraTh KPUTEPUU Ui BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JieNlaTh  BBIBOJBI C  KCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HHIYKTUBHBIX
YMO3AKIIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3duparp 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUN (IIPSMBIE U OT IPOTUBHOTO), IPOBOJUTH
CaMOCTOSITEJIBHO ~ HECJIOKHBIE  JJOKa3aTelnbCTBA  MaTEMaTHUECKUX  (AKTOB,  BBICTpPAUBATh
apryMeHTaluI0, MPUBOAUTH TPUMEpPbl M  KOHTPHOPUMEPHI, OOOCHOBBIBATH  COOCTBEHHBIE
paccykIeHus;

BbIOMpaATh cHocoO pemieHus ydeOHOHM 3ajaun (CpaBHMBAThb HECKOJBKO BapHAaHTOB peEIIEHUS,
BbIOMpaTh HarOoJIee MOIXOSAIINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTejabcKue AeiicTBUSL.

HCII0JIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
(bUKCHpYIOIINE TPOTUBOpPEYHE, MPOOIIEMY, CAMOCTOSTEIIFHO YCTaHABIMBATH MCKOMOE M JTAHHOE,
(GhopMHpOBaTh TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUTaHY HECJOXKHBIA JKCIIEPHUMEHT, HeOOJbIIoe
WCCIIE/IOBaHUE TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEX]Ty COOO0I;

CaMOCTOSTENIFHO  (OPMYIHPOBATH OOOOIIEHUS W BBIBOABI MO pe3yabTaTaM IPOBEAEHHOTO
HaOJIOZICHUS], WCCIICIOBAHNUS, OLIEHMBATH JTOCTOBEPHOCTh IOJYYEHHBIX pPE3yJIbTAaTOB, BBIBOJIOB U
000011IeHMIT;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BHUTHE IIPOIECcCa, a TAaKKE BBIIBUTaTh IPEINONOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora c unpopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTh MHGOPMALIUH, JaHHBIX, HEOOXOAUMBIX IS PEHICHUS
3a/1a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIIHIO PA3IUYHBIX
BUJIOB U (JOPM TIpEACTaBICHUS;

BbIOMpaTh (GopMy mpeicTaBieHuss HHGOPMAUU U WILIIOCTPUPOBATh pelllaeMble 33Jlaud CXEMaMHu,
JararpaMmamu, HHOM rpa@uKoi U uX KOMOUHAIUSMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMU MO0 KPUTEPUSAM, MPEAJIOKECHHBIM YUUTENEeM WU
chOpMyTUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEpPCaJIbHbIEe YUeOHbIE 1eiCTBUS:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKJCHHUS B COOTBETCTBHM C YCIOBHSIMHU M LIETISIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, /1aBATh
MOSICHEHUS 110 X0y PELICHMS 3a1a4l, KOMMEHTUPOBATH IOJyYEHHBIN PE3YJIbTAT;

B X0j/ie¢ OOCYKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMON TEMBbI, IPOOIEMBI, perraeMon
3a7la4M, BBICKA3bIBATh WJECHU, HALICJICHHBIE HA IIOMCK PELIEHUs], COMOCTABIIATH CBOM CYXKIEHUS C
CYXJCHUSAMH IPYTUX YYAaCTHUKOB JHaliora, OOHApYXUBaTh pa3lW4he W CXOJCTBO TMO3UIUH, B
KOPPEKTHOH opme hopMyaUpoBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

MPEICTABIISITE  PE3YJIbTaThl  PELICHMS  3aJadyd, OKCIIEPUMEHTA, MWCCIENOBaHUsA, IPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (POpMAT BBICTYIJICHHS ¢ YYETOM 3a7ay MPE3EHTAIUU U 0COOEeHHOCTEeH
ayAUTOPHH;

MMOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W WHAMBHUAYaIbHOW paOOTHI MpU PEIICHUU
y4eOHBIX MaTEeMaTHYECKHX 33]1a4;

MPUHUMATH IIe]lb COBMECTHON NEeSATENbHOCTH, IJIAHUPOBATh OpPraHU3aIMI0 COBMECTHOWU paboTHI,
pacmpenensTh BUIbI padoT, T0TOBApUBATHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThl, 0000IAaTh
MHEHHS HECKOJILKHUX JTIOJICH;



® y4YacTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CYXICHHsI, 0OMEH MHEHHUSIMU, MO3TOBBIE LITYPMBI U
Jpyrue), BHIMOJHATh CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JCHCTBHS C JPYTUMH WICHAMHU
KOMaH/bl, OIICHMBAaTh KayecTBO CBOETO BKJIaJa B OOUIMA TPOAYKT 1O KPUTEPHIM,
cOpMYIMPOBAHHBIM yYaCTHUKAMH B3aUMOCHUCTBHSL.

PerJIﬂTHBHLIe YHUBEPCAJILHbIE yqeﬁnble JeHCTBUS

Camoopranu3anus:
® CaMOCTOATENBHO COCTABJISAThH IUIAH, AITOPUTM PEUICHUS 3a7aydl (WM €r0 4acTh), BRIOMPATh CIOCO0
pemeHusi ¢ y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpPMALINH.
CaMOKOHTPOJIb, 3MOLHOHAIbHBII HHTEJVIEKT:
e BJaueTh crnoco0amMH CaMONPOBEPKH, CaMOKOHTPOJIA Ipolecca W pe3yiabTara  pemieHHs
MaTeMaTUYEeCKOHN 3a1aum;
® [IpeABHUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/1a4l, BHOCUTh KOPPEKTHUBHI B
NeSITEIbHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEN;
® OILEHMBATh COOTBETCTBUE pPE3YJIbTaTa JIEATEIbHOCTH MOCTABJICHHOMN LEIN U YCIOBUSM, OOBSICHSTH
MPUYMHBI  JOCTWKEHUS WM HENOCTIKEHUs eI, HaXOJAWTh OLIMOKYy, JaBaTb OLEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 kJjacce oOydyarolmUWCS TOJYYHUT CICAYIOIINE TPEIAMETHBIC PE3YIbTaThl:
Pacmo3naBate mM3ydeHHBIE TE€OMETPUUYECKUE (DUTYPHI, OMIPEILISTh UX B3aMMHOE PACIOJIOKECHHE,
n300pakaTh T€OMETpUUECKHE (DUTYPHI, BBITIONHITh YEPTEKH MO YCIOBHUIO 3a1auyu. V3MepsTh TUHEHHBIE U

YIJIOBBIE BETUYMHBL. PemaTe 3a/1aui Ha BBIUNCIECHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyi0 OLEHKY JIMHEWHBIX M YTJIOBBIX BETUYHMH IMPEIMETOB B PEATbHOM KU3HU, pPa3MepoB
MPUPOJHBIX 00BEKTOB. PaznuuaTh pa3mepbl 3TUX 0OBEKTOB MO MOPSJIKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7a4aM.

[lonp30BaTbCcsl MpU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, MCIHOJb30BaTh IPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOANTH TOTHYECKHE PACCYKIACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonp30BaTbCcsl NpU3HAKAMHU PABEHCTBA MPSMOYIOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEJMAHBI,
MPOBEAEHHON K TUIIOTEHY3€ IPSIMOYIOJIBHOIO TPEYroOJIbHUKA, B PEILIEHUN N'€OMETPUUECKUX 3aa4.

Onpenenars MapaiebHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpble oOpa3yeT ¢ HUMHU CeKymias.
Onpenensats NapajuieIbHOCTh NPSIMBIX C IMOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsAMOM 10
TOYEK APYTrOu mpsMOH.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOIUTH BBHIYMCICHUS U HAXOJWUTH YHCIOBBbIE M OYKBEHHBIE 3HAYCHHS YIJIOB B T€OMETPUUECKHX
3a/layax C HCIOJb30BaHUEM CYMMBbI YIJIOB TPEYrOJbHUKOB W MHOTOYI'OJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU MEPECCUYCHUN JIBYX MapallIeIbHBIX MPSAMBIX CeKyIlei. Pemars npaktuyeckue 3agaun Ha
Hax0’JICHUE YTJIOB.

Bnagerp mMOHSATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OMNpPENeNsTh OUCCEKTpPHCY yIyia Hu
CEpeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

@opMyIHpPOBATH ONPEEICHUS OKPYKHOCTU M KPyra, XOp/ibl U JUAMETPA OKPYKHOCTH, MOJIb30BAThCS
MX CBOMCTBAMHU. ¥YMETh NPUMEHATH 3TH CBOWCTBA MPU PELICHUH 3a4au.

Brnagete moHATHEM ONHMCAHHOW OKOJIO TPEYroJbHUKAa OKPYKHOCTHU, YMETh HAXOJIUTh €€ LIEHTP.
[Tonb3oBatbest pakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYrOJbHHUKA MEPECeKaloTCs B OJHON TOUKE, H O
TOM, 4YTO CEPEAMHHbIEC NEPIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Branets moHsTHEM KacaTeNbHOM K OKPYKHOCTH, IMOJIb30BAThCA TEOPEMOM O MEPHEHIUKYISIPHOCTH
KacaTeJlbHOW U paguyca, IpOBEAEHHOTO K TOUKE KacaHUsl.

[Tonp30BaThcsi MPOCTEUIIMMHU T€OMETPUUYECKMMU HEPABEHCTBAMM, NOHUMATh HX MNPAKTUYECKUI
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOIIBIO HIUPKYIIS ¥ IMHEUKH.

K koniry oOyuenus B 8 kiacce 00ydJaromuiics OIydUT CIEAYIOIUE MPEAMETHBIC Pe3yIbTaThl:



PacniozHaBaTh OCHOBHBIE BBl YETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, MOJIb30BaTHCS MX CBOMCTBAMU
IIPU PELIEHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOUKH IIEpPECEUEHUs MEUaH TPEYTOJbHUKA (LIEHTpa Macc) B pEIICHUH 3ajau.

Bnagerp moHsTMEM CpeOHEH JIMHUM TPEYroJbHUKa M TpamleluH, NPUMEHSATh MX CBOMCTBA IpHU
peleHnn reoMmerpudeckux 3anad. llonp3oBaTees Teopemon daneca U TEOPEMOM O MPONOPLHOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JJISl PEIIEHUS] IPAKTUUECKUX 3a/1a4.

[TpumMeHsTH MpU3HAKK OJ00US TPEYTOJILHUKOB B PEIICHUN T€OMETPUYECKHX 3a/1a4.

[Tonb3oBarbes Teopemoit Iludaropa ans penieHus reOMETpUUECKUX U MpakTUYecKux 3ajgad. CTpouTh
MaT€MAaTHYECKYI0 MOJIENb B IPAKTHYECKUX 3aJadax, CaMOCTOSITENbHO JelaThb 4YEepTEXK M HAXOIWUTh
COOTBETCTBYIOIIUE JJINHBI.

Biagetes noHsATHMSAMM CHHYCA, KOCUHYCAa M TaHIE€HCA OCTPOrO YIVIA IPSMOYIOJIBHOTO TPEYrOJIbHHUKA.
[Tonb30BaThCst STUMH MOHATHAMHU JUISI PEILICHUS IPAKTUYECKUX 3a/1a4.

Bbraucnare (pa3nuaHeIME crioco0amu) TUIOIIAAb TPEYTOJIbHUKA U TUIOMIAAA MHOTOYTOJIBHBIX (UTYP
(MoaB3ysICh, i€ HEOOX0IUMO, KAIBKYIATOPOM). [IpUMEHATh MOTydeHHbIE YMEHHS B IPAKTHUECKUX 3a/1a4ax.

Brnaners NOHATHAMU BOMCAHHOTO U LIEHTPAJIBLHOTO YIJIA, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yriaax Mexay XopaaMu (CeKYyIIMMH) U yrie MeXIy KacaTelbHOW U XOpIOoW MpHU PElIeHUH T€OMETPUUYECKUX
3a/1a4.

Bnagerp 1MOHSATHEM  ONMCAHHOTO  YETHIPEXYrOJbHUKA, TMPUMEHSATh CBOMCTBA  OMNMCAHHOTO
YeThIPEXYrOJIbHUKA MTPU PEIISHNUH 3a/1au.

[IpuMeHsTh MOMydeHHblE 3HAHHUS HAa MPAKTHUKE — CTPOUTh MaTeMaTUYECKHUE MOJIeNH Ui 3ajad
peaylbHOM )KM3HU U IPOBOJUTH COOTBETCTBYIOLIUE BBIUMCICHUS C IPUMEHEHUEM MOJA00MS U TPUTOHOMETPUU
(ToNIB3ysCh, T HEOOX0IMMO, KaJbKYISITOPOM).

K koniy oOyuenus B 9 kiiacce 00ydJaromuiicst TOIydUT CIEAYIOIINE TIPEAMETHBIC Pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBHIX YIVIOB, HAXOJWTh C HMX TIOMOINBIO pPa3IHYHBIC
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pElIeHHE MPSIMOYTOJBHBIX TPEyroJbHUKOB»). Haxomuts (c
MOMOTIIBIO KaJbKYJISITOPA) JAJTHHBI M YIIIBI JUTS HETAOIMYHBIX 3HAYCHHH.

[Tonme30oBaThes GopMynamMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXKIECTBOM JUISI
HAXOXXJICHHUS COOTHOIICHUH MEXKIy TPUTOHOMETPHICCKHMHU BEITMUYNHAMHU.

Hcnonp3oBaTh TEOpeMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXACHHUS PpAa3IMYHBIX DAJIEMEHTOB
TPEYTOJIbHUKA («PEIICHNE TPEYTOJIbHUKOBY), IPUMEHSTh HX IPH PEIICHUN T€OMETPHYSCKUX 3aj1ay.

Brnanerp moHsATHSAMEH TmpeoOpa3zoBaHHs IMOJ00WS, COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX (QHTYD.
[Tonp30BaThest CBOMCTBAMH 1MO00MST TIPOU3BOJIBHBIX (QUTYD, YMETh BBIYHCIATH UIMHBI U HAXOJAUTH YIJIBI Y
no100HBIX ¢Guryp. [IpuMeHsITh CBONCTBA MOAOOMS B MPAKTUYECKUX 337a4aX. YMETh NMPUBOJUTH IMPUMEPHI
MOJOOHBIX (PUTYp B OKPYKAIOIIEM MHPE.

[Tonmk30BaThes TEOpEMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOM3BEACHUU OTPE3KOB CEKYIIHUX, O
KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpAMH, TIOHMMATh MX F€OMETPUYCCKUN M (U3NYCCKUN CMBICI, IPUMEHSATh UX B
pCIICHUH TeOMETPUYeCKUX M (u3nyeckux 3anad. [IpuMeHSTh CKaJspHOE MPOU3BEICHHUE BEKTOPOB JIJIS
HAXOXXJICHUS JUIUH H YTJIOB.

[Tonb30BaThCcs METOJOM KOOPJMHAT HA TUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUU T€OMETPUYECKUX U
MPAKTUYCCKUX 3a]1a4.

Brnaneth MOHATHSAMU NMPABUILHOTO MHOTOYTIOJIbHHKA, JJIMHBI OKPY)KHOCTH, JUTMHBI JYTH OKPYXHOCTH
Y paluaHHON MEepHI yIJia, YMETh BBIYUCIATH TUIOMIAlb Kpyra U ero Jyacteil. [[puMeHsTh mogy4eHHbIe YMEHUs
B MTPAKTHUYECKUX 3a7auax.

Haxonuth ocu (Min LEHTpBI) CUMMETpUH (UTYp, TPUMEHATH JBHXKEHUS MIOCKOCTH B MPOCTEHIINX
ClIydasx.

[IpuMeHsATh MOMyYeHHBbIE 3HAHHS HAa TPAKTHKE — CTPOUTh MaTeMAaTUYECKHUE MOJIENH Ui 3a]ad
pealbHOM JKU3HM H TIPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHMS C MPUMEHEHHEM TOI00uS U
TPUTOHOMETPHUECKUX PYHKIMIA (TTONIB3YSICh, TJIe HEOOXOAUMO, KATBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne Kosn4yecTBo yacos DJIeKTPOHHBbIE
.| HaumeHOBaHHUe pa3iesioB (uudposbIie)
n/ Kon-e IIpak-e
I U TeM NMPOrpamMMmblI Bcero p 6 o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
[Ipocreiimme
reoMeTpudeckue (GUrypsl bubmaorexa LIOK
1 . 14 https://m.edsoo.ru/7f415e
U uX cBoiicTBa. M3Mepenue
T€OMETPUYCCKHUX BEIIMIUH 2e
bu6mmoreka [{OK
2 TpeyroynbHuKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapamienbHble NIpsIMBIE, bubnuoreka [JOK
3 CyMMa yTJIOB 14 1 https://m.edsoo.ru/7f415e
TPEyroJibHUKa 2e
OKpYyXHOCTb U KPYT. bubnuoreka [IOK
4 I'eomerpuueckue 14 1 https://m.edsoo.ru/7f415e
MTOCTPOCHHUS 2e
[ToBTOpEeHME, 0600IIEHNE bubmorexa I[TIOK
5 o ’ 4 1 https://m.edsoo.ru/7f415e
3HAHHUH 2
OBIIEE KOJIMYECTBO 68 4 0

YACOB I10 ITPOI'PAMME
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8 KJACC

N KoanuecTBo yacos DJIeKTPOHHBbIE
11'/_) HanmenoBanmue pa3iesio Kon-e Hoak-e (undposbie)
I U TeM NMPOrpaMMmblI Bcero p pﬁ o0pa3oBaTte/ibHbIE
padoThI padoThI pecypest
bu6mmoreka [{OK
1 YeThIpEXyroJbHUKN 12 1 https://m.edsoo.ru/7f417
el8
Teopema Paneca u
TEOpemMa o bubnuorexa [JOK
2 MIPONOPIIHOHATEHBIX 15 1 https://m.edsoo.ru/7f417
OTpe3Kax, MOoI00HbIE el8
TPEYrOJIbHUKH
[Tnomane. Haxoxnenue
TJTONIAZIEN TPEYTOJIbHUKOB bubnuorexa [JOK
3 ¥ MHOTOYTOJIBHBIX (DUTYP. 14 1 https://m.edsoo.ru/7f417
ITnomaau mogo0OHBIX el8
duryp
bu6moreka [IOK
4 Teopema ITudaropa u 10 1 https://m.edsoo.ru/7f417
Havajia TPUrOHOMETPUU e18
VYTIiabl B OKPY>KHOCTH.
Bnucannble u onvcaHHbIe Bubmiorexa [[OK
5 ACTIPEXYTOIBHHICH. 13 1 https://m.edsoo.ru/7f417
KacaTtenpHble k
el8
okpyxxkHocTu. Kacanue
OKPY>KHOCTEHN
bu6mmoreka [JOK
g | llosropenue, 06odmenne 4 1 https:/m.edsoo.ru/7f417
3HaHUU el8
OBILEE KOJIMYECTBO 68 6 0

YACOB I10 ITPOI'PAMME
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9 kiacc

DJIEeKTPOHHbIE

Ne Bcero | B Tom umcie (undposrre)

HaumenoBaHue pa3aesia o0pa3oBaTejibHbIE
n/n 4yacoB K/p

pecypchl
bu6mmoreka [IOK

1 | Pemente TpeyroshHHKOB 15 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK

2| TpaBHIbHbIC MHOTOYTOIbHHKH 8 1 https://m.edsoo.ru/7f41al2c

3 JlekapTOBBI KOOPAMHATHI Ha 12 1 bubnuorexa [JOK

TTOCKOCTH https://m.edsoo.ru/7f41al2c

bubmmoreka [IOK

4 | Bexroper 12 1 https://m.edsoo.ru/7f41al2c
bubmmoreka [IOK

5 | I'eomerpuueckue mpeodpazoBaHus 10 1 https://m.edsoo.ru/7f41a12¢
bubmmoreka [IOK

6 | llosToperme 8 https://m.edsoo.ru/7f41al2c
bubmmoreka [IOK

7| Pesepe 3 https://m.edsoo.ru/7f41al2c

Hroro 68 5
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