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PABOYAS ITPOT'PAMMA

yueOHoro kypca «I'eomerpus»

JUTst o0ydaromuxcs 7-9 Kimaccos



HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJHMH W3 OCHOBHBIX pAa3/IeJiOB IIKOJBHOM MaTEMaTUKH,
UMEIOIIUI CBOEH IIeNIbl0 00ECTIeYnTh M3yYeHHE CBOMCTB M pa3MepoB QUryp, MX
OTHOIIEHWH M B3aMMHOE pAacCIOJOKEHUE, ONMPAeTCs Ha  JIOTUYECKYIO,
J0Ka3aTEeNbHYIO JUHUIO. L|eHHOCTh M3y4YeHHs IeOMETPUU Ha YPOBHE OCHOBHOTO
o01m1ero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMIACS YUYUTCS TIPOBOAUTH
JOKAa3aTeIbHbIE PACCYKJEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHS, JOKA3bIBATh
UCTUHHBIE YTBEP)KJIECHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyX AeHHs «OT TPOTHUBHOIO», OTJIWYaTb CBOMCTBA OT  IPHU3HAKOB,
(opMyupoBaTh 0OpaTHBIE YTBEPIKICHUSI.

Bropoil 1enpr0 W3ydeHUs TEOMETPUM SBISIETCA MCIIOJIb30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUH KAaK MaTEMaTUYECKHUX, TaK U IMPAKTUYECKHX 3ajad,
BCTpEYAIOIMXCS B peanbHON >ku3HU. OOydyaromuics JOJDKEH Hay4YUTbhC
OTIpEeECIUTh T€OMETPUUECKYI0 (PUTYpY, ONUCATh CIOBaMH JaHHBIA 4EpPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOUMYIO JJIUHY
ONTOBOJIOKOHHOTO KabOeysi Wiau TpeOyemble pa3Mepbl rapaxa Jjsi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAasi, BHIYUCIMUTEIbHASA JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amad MPaKTUYECKOIO XapakTepa OO0Yy4YaroIIMICS YYUTCS CTPOUTH
MAaTEMaTUYECKUE MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTyalud, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTD MTOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxxHO NOMYEPKUBATH CBSI3U TE€OMETPUM C JPYTUMHU Y4YEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIONIb30BaTh OMPECICHUS T€OMETPUUECKUX PUryp
U TIOHSATUH, JNEMOHCTPUPOBATH NMPUMEHEHHE IOJIYYEHHBIX YMEHUU B (pU3uKe U
TEXHUKE. DTU CBA3M HauOosiee ApKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHoOIIEHUs», «Merong koopauHary U «Teopema
[Tudaropar.

VYyeoOnslii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue @Urypsl U HMX CBOMCTBa», «M3mepeHue
Tr€OMETPUYECKUX BEIMYUHY», «JleKapTOBbI KOOPAMHATHI HA MJIOCKOCTHY,
«Bektops», «/[Brxkenus miockoctny, «[IpeodbpazoBanus moao0us» .

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiacce
— 68 uvacoB (2 yaca B Henenmo), B 8 kinacce — 68 yacoB (2 yaca B Hezenwo), B 9
KJacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Hauanbnsle nonstus reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToJ. Buasl
yriioB. BeprukanbHble M CcMexXHBIE yIubl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapajuienbHOCTD U EPIIEHAUKYISPHOCTD IPSIMBIX.

Cummerpruunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpuMepsl CHMMETPUU B OKPYIKAIOILIEM MHUPE.

OCHOBHBIE IOCTPOEHUS € IMOMOINBIO LUPKYJI U JIMHEWKU. TpeyrojpHUK.
BricoTta, MmenuaHna, GuccexTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE W  PaBHOCTOPOHHHMM  TpeyrojibHUKH. HepaBeHcTBO
TPEYTOJIbHUKA.

CBoiicTBa W MNpPHU3HAKH PABHOOEAPEHHOrO TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOMCTBA Y IPU3HAKYU MMAPAITIENBHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Bremnue yriel TpeyrojbHUKA.

[IpsamoyrosbHbld  TpeyroapHUK. (CBOWCTBO MEAMAaHbl MPSMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHOW K  rumoreHy3e. Ilpu3Hakum  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrObHBIN TPEYTONBHUK € YIJIOM B 30°.

HepaBencTtsa B reomMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopemMa O OoJibLIeM yriie W OoJbIIel CTOpOHE TPeyrojbHHKA.
[leprieHIUKyISp ¥ HAKIIOHHAS.

I'eomeTpuueckoe wmecTo ToYek. buccektpuca yria W CepeaUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpyXKHOCTb U Kpyr, XOpJa W JAuaMmMeTp, HUX CBOWCTBAa. B3auMHOe
pacmoJIO)KEHUE OKPY>KHOCTH M mpsiMor. KacarenbHast M cekylasi K OKpPY>KHOCTH.
OkpyXHOCTb, BHOHMCaHHass B yroj. BmnucaHHass W ONHCAaHHAs OKPYXXHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTBa. YacTHbie
cllyyau MapajjiesiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBajparT), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamenus, €€ CBOHCTBA M MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meton ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpeEMa O IPOMOPLUMOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYTOJbHUKA U Tpaneuu. L{eHTp macc TpeyroiabHuKa.

[Tonobue TpeyronbHUKOB, KO3(pduimeHt nonodusa. I[lpusznakum momodus
TpeyroiabHUKOB. [IpumeHeHne nogo0us Mpu pelieHnH MPaKTHIECKUX 3aad.



CpoiicTBa momazaeil reoMmerpuueckux ¢uryp. Dopmynbl s IIOMIAAN
TpPEeyroJibHUKa, Napajuienorpamma, pomOa u Tpanenuu. OTHOIIEHHUE IUIOMIAIeH
OoJ00HBIX (UTYP.

Breluucnenue mioniaie TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHUN
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTPOr0 yIJia IPSIMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TPUTOHOMETPUUECKUE (PYHKIIUU
yrioB B 30, 45 u 60°.

BnucanHble U LEHTpaidbHBIE YIJIBI, YIrOJl MEXKIY KacaTeabHOM M XOpAOH.
Yrnel  MexIy XopJaMM M CEeKyIUMMH. BrucaHHble U ONKMCaHHbIE
YETBIPEXYTOJIBHUKNA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTted. Kacanwme
okpyxHocTeil. OOuIre KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, Tanrenc yramoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DPOPMYIIbI IPUBEIAECHUS.

Pemenne TtpeyrosbHukoB. Teopema KOCMHYCOB W TEOpEMa CHHYCOB.
Pemienne mnpakTUUECKUMX 3a/ad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mogoous. [lomo6mne COOTBETCTBEHHBIX 3JIECMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEACHUHU
OTPE3KOB CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOmyJdb)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPBI,
NPOTUBOMOJIOKHO  HANpPABJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMd HaJa BEKTOpaMu. Pa3iokeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JIJI1 HAXOXKICHUS JIJTUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. Y PAaBHEHHUS MPAMON U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MpAMBIX. METOJ KOOPAUHAT U €T0
MIPUMEHEHUE.

IIpaBunbHBIE MHOrOyroiapHuku. JlimHa OKpykHOcTH. I'pamycHas wu
paauaHHasi Mepa yria, BBIUYMCIEHUE NJUH AYyr OKpykHocTed. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBVKEHUsI TUIOCKOCTH M BHYTPEHHUE cUMMETpun (uryp (dJIeMeHTapHbIC
npeacraiienus). [lapamiensusiii nepenoc. [ToBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3yrOTCS:

1) naTpuoTHYeCKOE BOCTINTAHNE:

IIPOSIBJICHUEM HWHTEpeca K MPOLNUIOMY M HACTOSAIIEMY POCCHHCKON
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSM  POCCHUUCKHUX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAaHUIO JTHX
JOCTHMKEHHUH B JPYIUX HayKax U MPUKJIAJHBIX cepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeAIU3aluu €ro
1paB, NPEICTABICHHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPa)XIAaHCKOro oOIiecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX IPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TPpy10BO€ BOCIIUTAHHUE:

YCTaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PELIICHWHM MPAKTUYECKUX 3adad
MaTeMaTUYECKOW HANPABIEHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU ISl YCHEUIHOW MpogecCuOHaIbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY UM  3CTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJau, PELICHUM, pacCyKICHHH, YMEHHIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTallMEeld B JI€ATEIIbBHOCTH HA COBPEMEHHYK) CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cdepbl 4YelIOBEeYeCKOU
NEATEIBHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHUS LMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH M MATEMATUYECKOW KYJIbTypOW KaK CpPEICTBOM
IIO3HAHUS MMPA, OBJIAJICHUEM IPOCTEMIIMMH HABBIKAMHM HCCIEA0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢u3uyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJILTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJTyYHs:

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHUYECKUE 3HAHUSI B HHTEPECax CBOETO
3I0pOBbsl, BEIEHUS  370poBoro  oOpasa JKU3HM  (30pOBOE  IHUTaHUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUH M OTHbIXa, peryjspHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa peQIIeKCHH, MPHU3HAHHEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IpaBa JAPYroro 4yejaoBeKa;

7) KOJIOTHYECKO€e BOCTIUTAHUE:

OpUEHTAllel Ha MPUMEHEHNE MAaTeMATUYECKUX 3HAHWM I PEelIeHHs 3a7ad
B 00JacTH COXPaHHOCTH OKpPYXAaloIIel Cpeabl, TUIAaHWPOBAHUSA TOCTYIKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUN JUIsI OKpPYXAlOLEHd Cpelbl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTEH UX PEILCHUS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COIHATBHOW U NMPHPOITHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y OPYIHX JIOAEH, NpUOOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIbITA JPYTHX;

HEOOXOAUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHUCIE
(bopMyIMpOBATH UIEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA W
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalMIO, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIMII KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pelIeHUs U JeHCTBUS, (OPMYJIUPOBATh U OLIEHUBATH PHUCKU H
HOCEeACTBUS, (POPMHUPOBATH ONBIT.

METANIPEIJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIEC YUeOHbIE 1eliCTBUSA

ba3zoBble j1ornyeckue 1eMcTBUA:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX
00BEKTOB, TIOHATHHA, OTHOIICHHUH MEXAY TNOHATHIMH, (HOPMYJIUPOBATH
ompenencHUsT  TOHATHH, YCTaHABIMBAaTh  CYIIECTBCHHBIH  IPU3HAK
Kiaccu(pukanyuu, OCHOBAaHWS Il OOOOIIEHUS M CPaBHECHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpHUHHMMATH, (OopMyIHpOBaTH W  MPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPAHWTEIIbHBIE W OTPUIIATEIbHBIE, €IWHWYHBIC, YAaCTHBICE M 0OIIue,
YCIIOBHBIE;



BBISBJISITh ~ MaTeMaTHMYecKue  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npoTuBopeursi B (akTax, NaHHBIX, HAONIONCHHUSIX U YTBEPXKICHUSIX,
Hpeaiarath KpUTEPUU [Tl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA;
JieNiaTh BBIBOJBI C HCMOJb30BAaHUEM 3aKOHOB JIOTMKH, ACTYKTHBHBIX U
MHIyKTHUBHBIX YMO3aKJIIOUCHNH, YMO3aKIIOUSHHI 10 aHAJIOTUH;

pa3duparh J10Ka3aTebCTBA MAaTEMATUYECKUX YTBEPIKIEHHUH (TIpsIMBbIE U OT
IPOTUBHOTO), TMPOBOAMTH CAMOCTOSITEIFHO HECJIOXKHBIE J[0Ka3aTelbCTBA
MaTeMaTH4ecKuX (akToB, BBICTpaMBaTh AapryMEHTALMIO, TMPUBOIUTH
MpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BbIOMpaTh crmoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIICHHs, BBHIOMPATh HauOoliee TMOAXOAAIUNA C YIETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkue AeCTBUA.

MCIIOJIb30BaTh BOMPOCH KaK HCCIIENIOBATENbCKUM WHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCHUPYIOLIIME NPOTUBOpPEUHE, NpoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaThb HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, ApIYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHUE;

OPOBOAWTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHUE TT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;
CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO pe3yjIbTaTaM
MpOBEAEHHOTO HAOMIOJCHUs, HMCCIEOBAHMS, OLEHUBATH TOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

MPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUTATh
IPEIIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAIMH, ITaHHBIX,
HEOOXOUMBIX JIJISl pEUICHUs 3a1a4H;

BBHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MHGOPMAITUIO PA3TMYHBIX BUIOB U (OPM TMPEICTABICHIS,;

BBIOMpATh (OpMy TpenacTaBieHus WHOOPMAMK W WIIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, [uMarpaMmamMu, HWHOM TrpaduKod M UX
KOMOMHAIIUSIMU;

OIICHUBATh HANAEKHOCTh HMHPOPMAIMHU TO KPUTEPHUSM, MPEATIOKECHHBIM
yUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIIHHO.

KoMmyHMKaTHBHBIE YHHBeEpCaIbHbIe ydeOHbIE 1eiiCTBUS:

BOCIIpUHUMATDh U (I)OpMYJ'II/IpOBaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
Hu nc/siMHu 06I_HGHI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOIy PEIICHUS
3a/1ayu, KOMMEHTHUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B XOJIe 00CYX/I€HHUs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJICH, HAICIEHHBIC HA MOMCK
pEelIeHUs, COIMOCTaBISATh CBOM CYXIEHUS C CYXKACHUSAMHU APYIrHX
YYaCTHUKOB JHAJIOra, OOHApYyXUBaTh pazIU4yUe M CXOACTBO MO3UIUH, B
KOppeKTHOM popme hopMyTupoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
NpEICTaBIsATh  pe3ydbTaThl  pEUICHUs  3ajaud, AKCIIEPUMEHTA,
HCCIIEIOBaHMUsI, TIPOEKTa, CAMOCTOSTENIbHO BEIOMPATh (hOpMAT BBHICTYILICHUS
C Y4ETOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ay TUTOPHH;

NOHUMAaTh U UCHOJIb30BaTh MPEUMYyLIECTBA KOMaHAHON U UHIUBUY AJIbHOU
paboThI IPU PEIICHUU yUeOHBIX MAaTEMAaTUUYECKHX 3a/1ay;

MPUHUMATDH 1€ COBMECTHOM NEATEIbHOCTH, IIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOI paboThl, pacnpenensTh BHABI padOT, J10roBApUBATHCH,
00Cy>KJaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOcCykaeHus, 0oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BHIOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATh CBOM JIEUCTBUS C JPYIMMH YJICHAMH KOMAaH/IBI,
OLICHHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMH HPOAYKT MO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUS.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEIIbHO COCTABJISITh IUIaH, QJITOPUTM PEIIeHUs 3ajaud (WU ero
4acTh), BBIOMpATh CIOCOO pEIIeHUS ¢ YUYETOM HMMEIOIIMUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJbHBIN HHTEJICKT:

BJIJIETh CIIOCO0AMK CaMOITPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3yJibTaTa
peILIEHUsT MaTEeMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUN 3a]1a4H,
BHOCHTH KOPPEKTHBBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA JIECITEIBHOCTH MOCTABICHHOW LEIHA U
YCIOBUSIM, OOBSCHSITh MPUUYUHBI JOCTHXKCHUS WM HEAOCTIKCHUS LEJH,
HaxOJIUTh OLIMOKY, IaBaTh OILICHKY MIPHUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7/ KJiacce OOYYarOIIUMHCA TMOJYYHUT CICAYIOIIUE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3ydeHHBIE TeOMETpUYECKUE (UTYPBI, ONPEACNATh UX
B3aMMHOE PAacCIlOJIOKEHHE, H300pakaTh T€OMETpUUECKHE (DUTYphI, BBIMOJIHATH
YEpTEKU 110 YCIOBUIO 3adaud. V3mepATh JMHEHHBIE W YTJIOBBIC BEIIUYUHBL.
Pemrats 3aaun Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyrO OILICHKY JMHEHWHBIX M YIJIOBBIX BEJIMYUH IPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. PasznmuyaTrh pasMepbl 3THX
00BEKTOB I10 TTOPSIIKY BETUYHHEI.

CTpouTh 4EPTEKU K TECOMETPUUECKUM 3a1a4am.

[Tonb30BaThCsl IpU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOIUTE JTOTUYECKUE PACCYXKIACHUSA C UCIOJIB30BAHUEM I€OMETPUUECCKUX
TEOPEM.

[Tonmp30oBaThCAd NpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJBbHUKOB,
CBOMCTBOM  MEIWaHbl, TMPOBEAEHHOW K THUIOTEHY3€  MNPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUECKHUX 3a7aY.

OnpenensaTh mapaieTbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00OpasyeT
C HUMHM cekyias. OnpeaensiTh NapauieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM 0 TOYEK APYTOU MPSAMOM.

Pemrars 3agaun Ha KieT9aTOM Oymare.

[IpoBOaUTH BBIYMCIICHUS W HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUCHHS
VIJIOB B TEOMETPUYECKHX 3aJadyaXx C HCIIOJb30BAHHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTI'OYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IIPH
MEPECEYEHNUH [IByX MAPAIUICIBbHBIX MPSIMBIX CEKylleW. Pemars npaktudeckue
3a7]a4¥ Ha HAXO0XKJICHUE YTJIOB.

Bnagete MOHSATHEM TE€OMETPUUECKOTO MECTa TOYEK. YMETh ONPENCATh
OMCCEKTPUCY YIjla U CePEIUHHBIN MEPICHANKYIISP K OTPE3KY KaK TeOMETPUUECKUE
MeCTa TOYEK.

DopMynupoOBaTh ONPEACICHUS OKPYKHOCTH WU Kpyra, XOpAbl W JAUaMETpa
OKPY’KHOCTH, T0JIb30BATHCA UX CBOMCTBAMH. Y METh NPUMEHATH 3TH CBOKWCTBA MPU
pellieHnu 3a1ad.

Bnagete moHsATHEM ONHMCAHHOW OKOJO TPEYTOJbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilomp3oBaThes ¢dakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, 4YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Braners noHsATHEM KacaTeNnbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
MEPIEHINKYJISIPHOCTH KAaCaTEJIbHOW U paguyca, MPOBEAEHHOTO K TOUKE KaCaHU.



[Tonb30BaThCAd NPOCTEHIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh
UX PAKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C MTOMOILBIO IUPKYJIS U
JIMHEUKU.

K koHmy oOyueHuss B 8 Kjacce OOy4aroUIMiicsi MOMYYMT CJEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PELIEHUH T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEIHMAH TPEYroJibHUKa (LEHTpa
Macc) B PEILICHUH 3ajau.

BiianeTs MoHATHEM CpeIHEN JIMHUU TPEYyTOJbHUKA U TPANELMH, IPUMEHITh
X CBOMCTBA NPHU PEIICHHM TreoMeTpryeckux 3anad. llosmb3oBarbes Teopemoit
Qajieca U TEOPEMON O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS PELICHUS
IPAKTUYECKUX 3a7a4.

[IpuMeHsATh npu3HaKu MOJ00US TPEYTOJBHUKOB B PEIIEHUH T€OMETPUUECKUX
3az1ay.

[Tonb3oBatbes Teopemoil Iludaropa s pelieHuss TE€OMETPUUYECKUX MU
npakThuyeckux 3agady. CTpoWTh MaTeMaTU4YeCKyl MOJENb B IMPAKTHYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JIJTUHBI.

Bragere mNOHATMSMH CHHyCA, KOCHMHyCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1b30BaThCS 3TUMH NOHATHUAMU IS PELUEHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (pa3nanyHbIMUA crioco0aMu) IUIONIAAb TPEYTOJAbHUKA U TIIOIIAIN
MHOTOYTOJBHBIX  GUryp (Mmoib3ysich, TIA€ HEOOXOOUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Biagete NMOHATUSMH BIMCAaHHOTO M LIEHTPAJbHOIO YIia, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpAaMH (CEKyIIMMH) U YIiie MEXKIY
KacaTeJIbHOM M XOPAOM NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHATh MOJYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIU JJIs 3a/1a4 peasibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NpPUMEHEHUEM TMOoA0OUsS MU TPUTOHOMETPUHU (TOJB3YSCh, TJ€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K koHmy oOyuenuss B 9 kjacce oOyyaroUuiicss MOMYYHUT CJEAYIOLIUE
MIPEAMETHBIE PE3YNIbTATHIL:

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMU OCTPBIX VYIJIOB, HAXOAWTh C HX
[IOMOIIbIO PA3JIMYHbIE 3JIEMEHTHI MPSAMOYIOJIBHOTO TPEYrOJbHHUKA («pELICHHUE



MPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoAuTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YIJIbI 17151 HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaTbes popmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUUII HAXOXKIECHHSI COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUUISL HAXOXACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJIbHUKOBY»), MPUMEHATh HUX IpH
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagerp moHsTHsAMH — mpeoOpa3oBaHHS — MOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (uryp. [loap30BaThCs CBOMCTBAMH MOAOOUS MPOU3BOIHHBIX
(Guryp, yMeTb BBIUMCIATH JJIMHBI W HaXOAUTh YIUVIBI Yy TMOJOOHBIX (UTY.
[IpumensTh cBOWCTBAa MOAOOMS B NPAKTHUUECKHUX 3aJadyax. YMETb MPUBOAMTH
IpUMEpPBI MOTOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOP/, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHMMAaTh MX TF€OMETPUYECKUN W (DU3NYECKU
CMBICJI, NPUMEHATh MX B PEUICHHMM TE€OMETPUUYECKMX U (PU3MUECKHX 3aj]ad.
[IpuMEHATh CKAIIPHOE NPOU3BEIECHUE BEKTOPOB JJII HAXOKAEHUS JJIMH U YTJIOB.

[Tonb30BaTbCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, MNPUMEHSATH €ro B
pELIEHNH Fr€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Biagete NOHATHSMH NPABHIBHOIO MHOIOYTOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPY’KHOCTH W PaJuaHHON Mephl yIria, YMETh BBIYMCIATH IIJIOIIAb
Kpyra u ero yactei. [[puMeHsTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUU (PUTYP, NMPUMEHATH IABUKEHUS
MJIOCKOCTH B MPOCTEUIINX CITy4asix.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJIENIN JUIS 3a/1a4 PeabHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOAOOUS W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YsACh, TAE
HEO0O0XO0IUMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

H Koau4yecTBO yacos gﬂeKTPOHHbIe CITHCOK HTOIOBbIX €1ocod OLEHKH
auMCHOBaHHUEC
IUIAHUPYEMBbIX HTOTOBBIX
Ne MpaxTudeckue  (UHPppoBEIe) Py
/i Pa3aeja0B M TEM B KonTposabHbie 06DA30BATETLHBIE pe3yJIbTaToB ¢ IUIAHUPYEMBbIX
HporpaMMbl cero paﬁOTBI paﬁOTBI p YKazanueM 3Tanos pe3yJabTaToB
pecypcehbl uX (POpPMHUPOBAHUSA
-Pacnio3naBath IIpakTnueckas
M3y4CHHBIE paborta;
TEOMETPUICCKUE
¢urypsi, onpenensts Pemenne
ux B3aNMHOC y‘leﬁHbIX u
pacmooxxeHue, IPAaKTHKO-
u300pakars OPUEHTHPOBAHHBIX
reoMeTpUYECKHe a4
(uTypHI, BHIIOTHSITH N ——
. YEPTEIKH 10 YCIOBHIO | .
[Ipocreiimue 3a1aum. poe
T€OMETPUYCCKHUC -Uzmepstb Pewmenye
q)HrypBI U UxX JIMHEWHBIE U YTJIOBBIC y"le6HBIX "
CBONCTBA. 14 bu6mmoreka [IOK BEJTHUMHEL HpaKTHKO-
" https://m.edsoo.ru/7f415e2e | -Pemars 3amauu HA | opyenTHpoBaHHBIX
3MCPCHHUC BBIYMCIICHHE  JUIMH | 557104
TCOMETPHUICCKUX OTPE3KOB M BEJIMIMH
BCIIMYHH YTJIOB.
Henatp rpyOyto
OLICHKY JIMHEWHBIX U
YTJIOBBIX BCIIMYUH
MPEeIMETOB B
peanpHOI JKU3HH,

pa3sMepOB IIPUPOIAHBIX
00bekToB. Paznuyarh
pa3Mepbl ITHX
00BEKTOB TIO TTOPSIKY
BEJIMYMHBI.



https://m.edsoo.ru/7f415e2e

-[Tonmp3oBaThCs KonrponbHas
MpU3HAKAMHU pabora;
paBeHCTBa
TPEYTOJIEHUKOB, Pemenne
HCIIOJIb30BATh YaeOHBIX u
TIPU3HAKU U CBOWCTBA IPAKTHKO-
paBHOOE/PEHHBIX OPHEHTHPOBAHHBIX
TPEYrOMLHUKOB  IPH | 4o 0y
pemIeHny 3aad. VO —
-IlpoBonuTh ompoc;
JOTUYECKHE
paccykaeHus c Pemenne
HCIOJIb30BaHUEM yueGHbIX -
T 29 bubnunorexa [JOK ;Z?)M:;pmecmx TIPaKTHKO-
PEYTOTBHIIE https://m.eds00.ru/7f41562e | o sosarscs gg;:mp OBAHHEI
NpU3HAKaMHU .
paBeHCTBa
TIPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB,
CBOMCTBOM MeEJIHAaHBI,
MPOBENEHHOM K
THIIOTEHY3€e
HPSIMOYTOJIEHOTO
TPEYTroJIbHUKA, B
peneHnu
TreOMETPUYECKHX
3ajad.
-Onpenensrs KonTponbHas
HapannenbHbie napauieIbHOCTh paborta;
psIMbIE, CyMMa 14 bubnuorexa LIOK IPSIMBIX C TOMOIIBIO
yIJIOB https://m.edsoo.ru/7f415e2e | Y7108 KOTOpHIC | Pemenne
TPeyrofbHUKa obpasyer ¢ HUMH | yyeGHBIX "

CeKyImasl. -

MMPAKTUKO-



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

Omnpenensts OPHEHTHUPOBAHHBIX
napajuieIbHOCTh 3ajay;
NPSMBIX C TTOMOIIBIO YcTHBIN
paBeHCTBa omnpoc;
paccTosHUN OT TOYEeK
OIHOM mpsMON 1O Pemenne
TOYEK IpyTroit | y4eOHBIX "
TIPSIMOIL. MIPAKTUKO-
-Pemats 3anaun Ha OPHEHTHUPOBAHHBIX
KJIeT4aToi Oymare. 3aj1auy.
IIpoBoguts
BBIYHCIICHUS n
HaXOJWUTh YHCIIOBBIC
U OyKBEHHBIE
3HAUYeHHUs YIJIOB B
TEOMETPUYECKUX
3ajgadax c
UCIIOJIb30BaHUEM
CYMMBI yTJIOB
TPEyTOJIbHUKOB n
MHOTOYTOJIbHUKOB,
CBONCTB YIJIOB,
00pa30BaHHBIX  IpH
nepeceyeHny  JIByX
HapajIeNbHbIX
MPSIMBIX CEKYyIIEH. -
Pemate
MPaKTHYECKHE 3a7a4du
Ha HaXO0XJIeHHE
YTJIOB.
-Bmagers nonsTHEM KonrtponbHas
OKpysKHOCTE 1 IeOMETPUYECKOro pabora;
KpyT. 14 bubnmoreka [JOK MeCTa ToueK. YMETh
I'eomerpuueckue https://m.edso0.ru/7f415e2e | ONPEACIATH Pemenne
MOCTPOCHHS 6I/ICCCKTpI/IC2/ YA M | yyeGHBIX -
CEpEeIMHHBIN

MMPAKTUKO-



https://m.edsoo.ru/7f415e2e

MIEePIEHAUKY AP K
OTpPE3KY KaK
TEOMETPUYECKHE
MecTa TOUeK.
-OopMynMpoBaTh
OTIPEACICHUS
OKPY>KHOCTH U KpyTa,
XOpIBl M JUaMeTpa

OKPYXHOCTH,
MOJI30BAThCS Hx
CBOMCTBAaMH. YMeEThb
TIPUMEHSTh 3TH
CBONCTBa npu

pelieHnu 3aaad.
-Bragerr noHsTHEM
OIKCaHHOM OKOJIO
TpEyTOJIEHUKA
OKpPY)XHOCTH, YMETb
HaxoJIUTb €€ LEHTP.
Tlonb3oBaThCs
(hakTamu 0 TOM, 4TO
OMCCEKTPUCHl  YTJIOB
TpEeyroJbHUKA
TepPeceKaroTCs B
OIHOH TOYKE, B O
TOM, 4TO CEPEIUHHBIC
MEePHEeHIUKYISIPl K
CTOpOHAM
TpPEeyroJbHUKA
TIePECEKAIOTCS B
OJTHOM TOYKE.
-Bmagers nonsTHEM

KacaTeJbHOU K
OKPYXHOCTH,
M0JIb30BATHCSA
TeopeMoit o

NEPIEHAUKYIIPHOCTH

OpUEHTHUPOBAHHBIX
3ajad4;

VcTHbII
oTIpoc;

Pemenne
yueOHBIX "
MIPaKTHKO-
OPHEHTHPOBaHHBIX
3a1ad.




KacaTeJIbHOMN "

pamuyca,
NIPOBENEHHOTO K
TOYKE KacaHusl.

[NPOT'PAMME

-[Tonmp3oBaThCs KonrponbHas
MIPOCTEHIINMU pabora;
TreOMETPUIECKIMHU
HCPABCHCTBAMHU, Pemenne
IIOHUMATh ux y‘le6HbIX "
MIPAKTUIECKHUI IIPAKTHKO-
CMBICTI. OPUEHTHPOBAHHBIX
[osropenue, Eut6 LOK Tposozuts 3a7at;
HOJIMOTCKA OCHOBHBIC o
5 000011IeHNE 4 Yol
N https://m.edsoo.ru/7f415e2e | T€OMETPUYCCKHE ompoc;
3HaHUU TIOCTPOCHHS C
TOMOILBIO UPKYJIS U Pemenne
JTMHEHKH Y9eOHBIX u
NPaKTHKO-
OPHEHTHUPOBAHHBIX
3amad.
OBILIEE
KOJIMYECTBO 68
YACOB IIO0



https://m.edsoo.ru/7f415e2e

8 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/l P Konrtpoabnsie | Ilpakruyeckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcbl
N bubnmoreka [JOK
1 q 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 1| OfIO MOHAJIBHBIX O ; €3Kax, MoA00HbIE 15 1 bubmmorexa LIOK
ponoptt P > 104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe III‘IO.;[I)HI/IKOB 51 i[/IHOFO FOJIH:HSIX ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau nogoOGHBIX HuUryp
4 Teopema [Tudaropa u Hauana 10 1 bubnmnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubmmnoreka [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
but6mmorexa [{IOK
7 4 1
6 Iosropenue, 000bwenne sHanmii https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



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

9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne o/ Konrpoabubie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnmoreka [JOK
CHHYCOB. Penienre TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pazoBanue nogodus. Merpuueckue 10 1 bu6nuoreka [IOK
COOTHOUICHUSA B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmnorexa [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
4 1
JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH 9 https://m.edsoo.ru/7f41al2c
[Ipa € MHOTOYTO . a
, | e [
by Haah Kpyra- https://m.edsoo.ru/7f41a12c
Brruucnenue miomanei
bu6mmoteka [IOK
6
6 JBIKEHHS I10CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH 7 5 bu6nunorexa [JOK
3HAHWUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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