


HOACHUTEJIBHAA 3AIINCKA

['eoMeTpusi KaKk OJWH M3 OCHOBHBIX pa3jCiIOB IIKOJBHOW MaTEMAaTHKH,
UMEIOIINN CBOEH IIeNIbI0 00€CIIeUnTh U3YYEHUE CBOKMCTB M pa3MepoB (uryp, ux
OTHOIICHWH W B3aMMHOE pPAacCIOJIOKCHUE, ONMUPACTCS Ha  JIOTHYECKYIO,
J0Ka3aTeIbHY0 JUHUIO. [[eHHOCTh M3ydYeHHs TeOMETPUHM Ha YPOBHE OCHOBHOTO
o01miero 00pa3oBaHMsI 3aKIIFOYACTCS B TOM, YTO OOYYAIOIIUUCS YIUTCS TPOBOIUTH
J0Ka3aTeIbHbIC PACCYKICHUS, CTPOUTH JJIOTHYECKHE YMO3aKIIOUEHUS, JTOKa3bIBATh
UCTUHHBIC YTBEPKIECHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyKIeHUsT «OT TMPOTHBHOTO», OTJIUYATh CBOHCTBa OT IPHU3HAKOB,
(dhopMyIHpOBaThH OOPATHBIC YTBEPKIACHUS.

Bropoii 1enpi0 M3ydeHUs TEOMETPUHU SBIISIETCS HCIIOJNBb30BaHHWE €€ Kak
HHCTPYMEHTA MPH PEIICHHU KaK MaTEMaTHYECKHX, TaK M MPAKTHYCCKUX 3a/ad,
BCTPEYAIOIIMXCS B peanbHOM KW3HM. OOyYaroIIMiCsS JODKEH HAyYUThCS
OTIPEJICIIUTh TEOMETPUYCCKYIO0 (UTYpPY, ONMHCATh CIOBAMHM JAHHBIA YEPTEX WITH
PUCYHOK, HAHTH TUTONIAh 36MEJIBHOTO y4acTKa, pacCYUTaTh HEOOXOAUMYIO UTHHY
ONITOBOJIOKOHHOTO Kalenss Wiu TpeOyeMble pa3Mepbl Tapaxka Il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIUYMCIHMTEIbHAS JUHUS B HU3yYEHHH T€OMETPHHU.
[Tpu pemeHuun 3amad MPaKTHYECKOTO XapaKTepa OOYyJarONIUICS YYHUTCS CTPOMTH
MaTeMaTHYECKUE MOJEIN  PEaJbHBIX KM3HCHHBIX CHTYyalldii, MPOBOIUTH
BBIYHCIICHUS U OIICHUBATh aJeKBAaTHOCTD MOJIYYCHHOTO pe3y/IbTaTa.

KpaitHe BaxHO MOMYEPKUBATL CBSI3W TEOMETPUU C JPYTUMH yUeOHBIMHU
MpeIMETaMH, MOTUBHPOBATh MCIOJIL30BATh OMPEACICHUS TCOMETPUICCKUX (PUTYP
U TIOHATHH, JEMOHCTPHUPOBATH MPUMEHEHHE TMOJIYYCHHBIX YMCHHUH B (pHU3HKE U
TEXHHKE. OTH CBS3W Hambojee SPKO BHIHBI B Temax «BekTopb»,
«TpuroHomMeTprUeCKHEe COOTHOMIEHUA», «MeTox KoopauHat» U «Teopema
[Tudaropa».

VYuebHbiii kypc «l'eoMeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC pPa3Jeibl
comepkanms. «['eomerpuyeckue (GUTYpBl W WX CBOWCTBa», «l3mepeHwue
TCOMETPUYCCKUX  BEIIMYUHY», «J[eKapTOBBI KOOPAWHATHI Ha  IJIOCKOCTH,
«Bexropb1», «JIBrmkeHUs I0cKoCcTH», «IIpeobpa3oBaHus OT00MSI».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Hememo), B 8 kimacce — 68 vacoB (2 vaca B Henmeno), B 9
Kiacce — 68 yacoB (2 yaca B He/IEIIO).



COIEPKAHUE OBYYEHUA
7 KJIACC

Hauanbnbie nousatus reomerpun. Touka, npsimast, OTPE30K, Jyd. Yros. Busel
yrioB. BeprukanbHple U CcMeXHble yrubl. buccektpuca yria. Jlomanas,
MHOTI'OYTOJIbHUK. [lapanienbHoCTh U NEPIEHAUKYISIPHOCTD IPSMBIX.

Cummerpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
IIpuMepsl CUMMETPUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHS C IMOMOIIBI LUPKYJA U JUHEUKU. TpeyrojbHUK.
BricoTa, Menuana, GuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII W paBHOCTOPOHHUN  TpeyroiabHUKA. HepaBeHCTBO
TpEyroJIbHUKA.

CoiicTBa M TMpU3HAKA PaBHOOEAPEHHOro TpeyrojbHuKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa U IPU3HAKHU MAPAIIEAbHBIX NPAMBIX. CyMMa yIilOB TPEYTrOJbHHKA.
Breminue yribl TpeyrojibHUKa.

[IpsMOyTONBHBIN  TpeyroibHUK. (CBOHCTBO MEIHWAHBI MPSMOYTOJBHOTO
TpEyrojIbHUKa,  NPOBEAEHHOM K  rumnoreHyse.  llpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpsiMOYToNIbHBIN TpeyroiabHuk ¢ yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIBHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopemMa O OoJibLIeM yriie M OOJIbLIEN CTOPOHE TPEyroIbHHUKA.
IleprieHAUKYJISIp U HAKJIOHHAS.

I'eomerpuueckoe Mecto Toyek. buccexkrpuca yrima W CepeaUHHBIN
MEPIIEHAUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTP M Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. B3amMHoe
PacIONIOKEHNE OKPYKHOCTH U mpsiMoil. KacarenbHast n cexymas K OKpYKHOCTH.
OKpyXHOCTh, BIOHMCaHHas B yroj. BrucaHHas © oONKCaHHAsA OKPYXHOCTHU
TpEyroJIbHUKA.

8 KJIACC

Ueteipéxyronpauku. [lapamnenorpaMm, ero npu3Haku U cBoicTBa. YacTHbIe
cllydad TapajuiejorpaMMoB (MpsAMOYTOJbHUK, pOMO, KBajapaT), MX NPHU3HAKH H
cBoictBa. Tpamemnusi, paBHOOOKas Tpamerusi, €€ CBOWCTBA M MPU3HAKHU.
[IpssMoyronbHas Tpaneuus.

Merton ynBoenusi meauansl. LlenTpanbHas cumMmerpusi. Teopema Daneca u
TeopeMa O NPONOPUUOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHUKa.

[lonobue TpeyronbHUKOB, Ko3PduuueHt nonodbus. I[lpuznaku nogoOus
TPEyTroJabHUKOB. [[puMeHeHune nogo0us npu penieHuy MPakTUIECKUX 3a1a4.



CpoiicTBa momaaeld reomeTpudeckux ¢uryp. @opmMynsl A TUIOIIATA
TpPEeyrojbHHKA, TapajienorpamMma, pomOa u Tparnenuu. OTHOIICHHE IIIomaaen
MoJ00HBIX GUTyp.

Brrancnenue miomazeil TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Ilucdaropa. Ilpumenenuwe teopembl Iludaropa mnpu pemeHUN
MPAKTHYECKHX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOTrO yIiia MPsSIMOYTOJBHOTO TPEYrOJbHUKA.
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKHE (QYHKIHH
yrioB B 30, 45 u 60°.

BrmcanHble W LEHTpalbHBIC YTJIBI, YrOJd MEXIy KacaTelbHOW M XOPJIOM.
Yrael  MeXIy ~XOopJaMH W CeKyIIMMH. BrHWcaHHBIE W ONHCAHHBIC
YeTBIpEXYTONBPHUKN. B3aumMHOe pacmoliiokeHHe IBYX OKpyxHocTel. Kacanme
OKpy>XHOCTe#. O0mIme KacaTeabHbIE K ABYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Ttanreic yrioB or 0O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIeCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3ajlad C HCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOpEMbI CHHYCOB.

[IpeobpazoBanue moao6us. [logoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mnpou3BereHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJipaTe KacaTeIbHOM.

Bekrop, anmuHa  (MOAyNb)  BEKTOpa,  COHANPABICHHBIC  BEKTOPHI,
MPOTUBOIIOJIOKHO ~ HAmpaBi€HHbIE  BEKTOPBl,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluu HajJ BeKTopamH. Pa3nojkeHue BeKTOopa MO JBYM
HEKOoJUIMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKajisipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXO0XKJACHUS IJIMH U YTJIOB.

JlekapToBbl KOOPJIMHATHI Ha TUIOCKOCTU. Y PaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATAX, NMEPECEUCHUE OKPYKHOCTEH M MpAMBbIX. MeTOJ KOOPIAMHAT U €ro
pPUMEHEHHE.

[IpaBunbHbIE MHOTOYrojbHuUKH. JlnuHa okpyxkHOcTH. ['pagycHas w
pajgvaHHas Mepa yria, BBIYMCICHHME JUIMH JIyr OKpy»kHocTeil. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBIOKEHHSI TIOCKOCTH M BHYTPCHHUE CUMMETpHH (Quryp (dJIeMEHTapHbBIC
npezcrasicHus). [lapamienbublii nepenoc. [ToBoporT.



IINTAHUPYEMBIE PE3VYJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOrPaMMBl  Yy4eOHOTO Kypca
«CeoMeTpusI» XapaKTePU3yIOTCA:

1) maTpuoTHYecKOe BOCTINTAHUE:

NpPOSIBICHUEM HWHTEpeca K TPONUIOMY W  HACTOSIIEMY POCCHICKOM
MaTeMaTuK{, [EHHOCTHBIM  OTHOIIEHHEM K  JOCTIDKCHHUSAM  POCCHHCKHX
MaTeMaTUKOB M POCCHHCKONW MaTeMaTHYECKOH INKOJIbI, K HCIOJb30BAHUIO ITHX
JTOCTHYKEHHIA B IPYTHX HAyKax U MPUKIAIHBIX chepax;

2) rpakIaHCcKoe U Iy XOBHO-HPABCTBEHHOE BOCIIUTAHHUE

TOTOBHOCTBIO K BBIMIOJHEHHIO 00A3aHHOCTEH TPaXKJIaHWHA U PEaU3aI[iH ero
npaB, TPEACTaBICHHEM O MAaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHHPOBAHHSI
Pa3IUYHBIX CTPYKTYp, SABJICHHIA, MPOIEIYp IPaskAaHCKOro obmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHUIO ATUIECKUX MPOOIIEM, CBSI3AHHBIX
C MPaKTHYECKUM MPUMCHEHHEM JOCTHXKCHHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPATIbHO-3THYECKUX MTPUHITKIIOB B JCSITEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHHE:

YCTAHOBKOW HAa AaKTHBHOE YyYaCTHE B PEHICHUH MPAKTHYCCKUX 3a/1ad
MaTeMaTU9YeCKOW HAIMpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTeMaTHYECKOTO
00pa3oBaHUsl Ha MPOTSHKCHUU BCEH JKM3HM JJISL YCHEIHONW MPOdeCCHOHATBHOM
NEATSILHOCTH W PAa3BHUTHEM HEOOXOJUMBIX YMCHHMH, OCO3HAHHBIM BBIOOPOM U
HOCTPOCHHEM UHIUBUIYATbHOM TPACKTOPHH 00Pa30BaHUS U KU3HCHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME!

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY UM  3CTCTHYECKOMY  BOCIPHSTHIO
MaTeMaTu4ecKuX OOBEKTOB, 3ajay, PEUICHUH, PACCYXKICHHM, YMCHHUIO BHJEThH
MaTeMaTUuIeCK1ue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAYYHOTO MO3HAHUSI:

OpPHEHTAIlUCH B JEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX
Ipe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U
o0IecTBa, TMOHMMAaHHEM MaTeMaTHYCCKONW HayKd Kak CcQepbl YelOoBEYECKOi
JEATEILHOCTH, JTAoOB € pa3BUTHS M 3HAYMMOCTH [T Pa3BUTHS I[MBHJIM3AILINH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH U MaTeMaTHYECKOH KyJIbTypol Kak CpeiCTBOM
NO3HAHWS MHpPA, OBJAJCHUEM MPOCTEHIIUMHU HABBIKAMU HCCIICA0BATEIbCKOM
NESATEILHOCTH;



6) ¢usnyeckoe BocnuTaHue, GopMHpOBaAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBHOTO 0JIATOIOTYyYHS

TOTOBHOCTBIO TIPUMCHITh MaTeMaTHYECKHUE 3HAHWUS B HMHTEpPECax CBOETO
3I0pPOBBSI, BEJICHHUS  3J0pOBOro  o0Opaza ku3HH  (3J0pOBOE  IHTAaHUE,
cOaTaHCUPOBAHHBIM PEKUM 3aHATHH W OTJABIXA, pEryIsapHas Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, TNPU3HAHUEM CBOCTO
IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0J10rH4YecKoe BOCIIUTAHHE!

OpHEHTaIlMell Ha MPUMEHEHUE MaTEMaTUYCCKUX 3HAHUU JJIA pElICHUS 3a1ad
B 00JJaCTH COXPaHHOCTH OKPYKAIOIICH Cpelbl, IIAHUPOBAHHS TOCTYIKOB M
OIICHKH WX BO3MOJKHBIX ITOCJICICTBHM [IJI1 OKPYJKAaIoIIeHd CpelIbl, OCO3HAHHEM
TJI00AJIBHOTO XapaKTepa SKOJOTHICCKHUX ITPOOJIEM U IyTel UX pelcHUs;

8) amanmTamusi K U3MEHSIOIMMCSI YCJOBHSIM CONMAJBHON M TPHUPOIHOI
cpeapbl:

TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HCOINPEACIEHHOCTH, IOBBINICHUIO
YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTUICCKYIO JACSITCIBHOCTD, B TOM YHCIIS
YMCHHE YYUTHCSA y JPYTUX JIIOJCH, MPUOOpeTaTh B COBMECTHOH NEATECIBHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJMMOCTEIO B (OPMHPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIC
(bopMyIHpOBATh WJICH, TIOHATHSI, THIIOTE3b 00 00BEKTAaX M SBJICHUAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUINUTHI COOCTBEHHBIX 3HAHUW U
KOMITETCHTHOCTEH, IJIaHUPOBAaTh CBOE pa3BUTHE,

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPHHHMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIONIMH KOHTPMEDP, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHHUS W JACHCTBUSA, (OPMYIMpPOBATH U OIEHWBATh PUCKU U
MOCJICICTBUS, POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyeckne aeiicTBUs .

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUN MEXIY TMOHATHUSIMU, (OPMYIUPOBATH
ONpEACCHUs]  TMOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIA  MpPU3HAK
KJaccuuKaluyu, OCHOBaHUS JjIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MPOBOJIMMOrO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHUpPOBaTh U  MPEeOOPa3OBBIBATH  CYXKJCHUS:
yTBEPAUTEIbHBIE W OTpHUIATENbHbIC, C€IUHUYHBIC, YacCTHbIE U OO0lIue,
YCJIIOBHBIE;



BBISIBIISITD MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3H U
npoTuBOopeursi B (akTaxX, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSAX,
npejyiaratb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEHW ¥ MPOTUBOPEUUI;
JenaTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHM, YMO3aKJIFOUCHUH IO aHAJIOTHH;
pa3dupaTh J0Ka3aTeIbCTBA MATEMATHUCCKHUX YTBEPXKIACHHH (MpsSMbIC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECIIOXKHBIC OKa3aTeIbCTBA
MaTeMaTU4eckux (akToB, BBICTpauWBaTh apPryYMEHTAIUIO, TPUBOIAUTH
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BBIOHMpaTh CIOCOO pelleHuss ydeOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaTh HaubOoiee MNOAXOMAINIUN C  YIETOM
CaMOCTOSITEJILHO BBIZICIEHHBIX KPUTEPHUERB).

Ba3oBble uccienoBaTeIbCKUe AeiCTBHS .
WCIIOJIb30BaTh BOIMPOCHl KaK KMCCIIENOBATEIBCKHUI WHCTPYMEHT IO3HAHUS,
dbopmMyIupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh HCKOMOE U JaHHOe, (opMUpOBaATH
TUIIOTE3Y, apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHUE;
MPOBOJUTh TIO CaMOCTOSITEIbHO COCTaBJIGHHOMY TIUIaHY HECIIOXKHBIN
AKCTIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHNE 0 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTeMaTHYECKOr0o 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATh OOOOIIEHHS M BBIBOJIBI MO Pe3yJbTaTaM
MPOBEJEHHOTO HAOIIOJIEHUSI, MCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;
MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIIBUTATh
MIPEATOIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:
BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HWHGPOPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIS pelIeHUs 3a]1auu;
BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
nH(pOpMaIHIO pa3IUUHBIX BUJOB U (HOPM MIpEACTaBICHHUS,
BBIOMpaTh GopMy TMpeAcTaBieHuss HHPOPMAIMU U  WUIIOCTPUPOBATH
peraeMble 3ajladyd CXeMaMu, JuarpaMMaMH, WHOW Tpadukod U uX
KOMOWHAIASIMU,
OIICHUBATh HAAEKHOCTh WH(OpMAIIUU IO KPUTEPHUSIM, MPEII0KEHHBIM
YUHUTEJIEM WIH CHOPMYIUPOBAHHBIM CAaMOCTOSITEIBHO.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eliCTBUS
BOCIIPUHUMATH U (POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEJIAMH OOIIEeHHUS, ICHO, TOYHO, TPAMOTHO BhIPAXKaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX W MUCBMEHHBIX TEKCTaxX, aBaTh IOSACHEHUSA IO XOAY PEUICHUS
3a71a4d, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIILTAT;

B X0JIe 00CYXXJIeHUsI 3a]]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, peraeMoi 3ajauu, BHICKA3bIBaTh MJICH, HalleJICHHbIE Ha TMOUCK
pEILICHUs, COMOCTABJIATh CBOM CYXICHUS C CYXICHUSIMH JPYrUX
YYaCTHUKOB JHaliora, OOHApYXWBATh pPAa3JW4YUe W CXOJICTBO TMO3UIIUNA, B
KOppEeKTHOU popMe GpopMyIupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,
MPEACTaBIATh pPE3yIIbTaThI pelIeHUs 3aJla4uH, JKCIIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA, CAMOCTOSITEILHO BBIOUpATh (hOopMaT BBICTYILJICHUS
c yu€ToM 3aa4 MPe3eHTAINH U OCOOEHHOCTEN ayIUTOPUH,

IMOHUMATh Y UCHOJIb30BATh MIPEUMYIIECTBA KOMAHIHON U UHIUBHUAYaIbHOU
paboOTHI NP PEIICHUN YIeOHBIX MaTEeMAaTHYECKUX 3a/1a4;

MPUHUMATh 1EJIb COBMECTHOW AEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paboThl, pachnpenensTh BUIBI pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOIECC U Pe3yabTaT padOThl, 0000IaTh MHEHUS HECKOJbKUX
JIOEN,

y4acTBOBaTh B TPYHIOBBIX (opmax padoTel (00CyXaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMOJHATH CBOIO YacTh PaOOTHI
W KOODIMHUPOBATH CBOU JECUCTBUS C JPYTMMH UWIEHAMHA KOMAaHJbI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJia B OOMIMI MPOAYKT IO KPUTEPHUSIM,
chopMyJIMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranuzanus:
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJrOPUTM peIIeHHs 3aaadd (WIH ero
9acTh), BBIOMPATH CIOCOO pEIICHHS C y46TOM HMMEIOIIUXCS PECypCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
pelieHrs MaTeMaTHYeCKou 3a1a4H,
MpEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTD IPU PEIICHUH 3aa4H,
BHOCUTHh KOPPEKTHBBHI B JCSATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB,
HaWJICHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IMOCTABICHHOMN IEIH U
YCJIOBUSIM, OOBSCHSTh NMPUYUHBI JOCTHXKEHUS WM HEIOCTIKCHUS LeIH,
HaXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI



K koHmy oOyueHuss B 7/ KJjacce OOyYaroIMHCS MOJYYUT CIELYHOIINE
[IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh u3y4YeHHbIE TeOMETpUYecKHe (QUrypbl, ONpenensiTh HX
B3aMMHOE PACIOJIOKEHHUE, H300pakaTh T'eOMETpUYecKrue (GUTYphl, BBITOIHATD
YepTexKU I10 YCIOBUIO 3aaaud. M3mepsATs JIMHEHHBIE U YIVIOBBIE BEJIWYHHBI.
PemaTe 3a1a4n Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyro OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peaNbHOW >KM3HHU, pa3MepOB NPUPOAHBIX OO0BEKTOB. Paznuuarh pasmepbl 3THX
O0OBEKTOB MO MOPSAKY BETUUHUHBI.

CTpouTh yepTeKU K FEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCs MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh
MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPHU PELICHUH 3a]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYXKIAEHUS C HUCIOJIB30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

Ilonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYroJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a/1a4.

OnpenensiTe NapaJIeIbHOCTh MPSMBIX C TIOMOUIBIO YTIIOB, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajyieJIbHOCTh MPSMBIX C IMTOMOIIBIO PaBEHCTBA
PacCTOSIHUM OT TOYEK OJHOU MPSIMOU 10 TOYEK APYroM IIPSMOM.

Pemate 3aaun Ha Ki1eTyaToil Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJUTh YHMCIOBblEe U OYKBEHHBIE 3HAUCHUS
YJIJIOB B TIEOMETPUYECKUX 3aJadax C HCIHOJIB30BAHUEM CYMMBbI  YIJIOB
TPEYroJibHUKOB ¥ MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX MpHU
[IEPECEYCHNN [BYX IapajUICIbHBIX IPsAMBIX CeKyuend. Pemars npaktuueckue
3a71a4¥ Ha HaXOXKJICHUE YIJIOB.

Brnaners mOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPENEATH
OHMCCEeKTpHCY yIJla U CepeAUHHBIN NEPICHIUKYIIAP K OTPE3KY KaK FreOMETPUUECKHE
MECTa TOYEK.

@opmMynUpOBaTh ONPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl U AuaMeTpa
OKPYKHOCTH, I10JIb30BaThCSl UX CBOMCTBAMU. YMETh IIPUMEHATH 3TU CBOMCTBA IIpU
pelLIeHuy 3a1ay.

Brnaneres NmoHATMEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonb3oBaTbea (akTamMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEyroJIbHUKA IIEPEeCEKAIOTCs] B OJHOM TOYKE, WU O TOM, 4YTO CEPEAUHHBIC
MEPIIEHAUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnagers nonsTHEeM KacaTelnbHOM K OKPY)KHOCTH, IOJIB30BAaThCS TEOPEMOU O
MEPIIEHAUKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KACAHUS.



[Tosp30BaThCs MPOCTEUIIIMMU T€OMETPUICCKHMMU HEPABEHCTBAMHM, MOHUMATh
UX MPAKTUYCCKHUIA CMBICIT.

[TpoBOAMTH OCHOBHBIE FCOMETPUUCCKHUE TIOCTPOCHHUS C TOMOIIBIO IIUPKYJIS
JINHENKMU.

K koHiy oOydyenus B 8 KJacce OOYYAIONIUICS MOJYYUT CJICIYHOIIUE
NPEMETHBIC PE3YJIbTATHI:

Pacrmio3HaBaTh OCHOBHBIC BHUJBI YCTHIPEXYTOJBHUKOB, HMX JJIEMEHTHI,
MOJIb30BAThCS UX CBOWCTBAMHU IPH PEIICHUH FCOMETPUUCCKUX 3a]1a.

[IpuMeHSTh CBOWCTBA TOYKU TMEPECEUCHHS] MEIUAH TPEyrojbHUKa (IEHTpa
Macc) B pEIICHHH 3a/1ad.

BrnaneTh moHsATHEM cpelHEl JIMHUM TPEYrojJbHUKA M TPAIClud, TPUMEHSThH
UX CBOMCTBA MpH PEIICHUH TeOMETpUYeckuX 3anad. [loip3oBaTbes TeopeMoid
dasneca u TeOpPEMOIi O MPOMOPIUOHATBHBIX OTPE3KaX, IPUMEHSTh UX JIJIS PEIICHUS
NPAaKTUYCCKHX 3a/1a4.

[MpuMeHsTh MPU3HAKU OO0 TPEYTrOJbHUKOB B PEIICHUU T€OMETPUIECKUX
3ajad.

[Monb3oBatbess Teopemoit [ludaropa mis perieHUss TEOMETPUYECKHX U
npakTuiyeckux 3afad. CTpOUTh MaTeMaTHUYSCKYK) MOJEIb B IMPAKTHYECKUX
3aj1auax, CaMOCTOSATEIILHO JeNIaTh YSPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTHHBI.

BnameTth TNOHATHSAMHM CHHYCa, KOCHHYca M TaHIEHCa OCTPOro yria
NPSIMOYTOJIBHOTO TpeyrojibHuKa. [107h30BaThCs 3TUMH TOHATHSAMH JIJISL PCIICHHS
NPAaKTUYCCKHX 3a/1a4.

Bbruuciiate (pa3muvHbIMEA CIIOCOOAMH) TUIOIIAh TPEYrOJbHUKA U TUIOIIAIH
MHOTOYTOJIBHBIX  uryp (mojb3ysich, TA€ HEOOXOJUMO, KaJbKYJSITOPOM).
[TpuMeHSTh OMyYeHHBIC YMEHHS B IPAKTUYCCKHUX 3a1a4ax.

BrnaneTh MOHATHUSAMHU BIHMCAHHOTO M ICHTPAJILHOTO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BITUCAHHBIX YIiaX, yIiiax MeXay Xopjaamu (CeKyIIMMHU) U yriie MEXIy
KacaTeJIbHOU M XOPJIOH MPH PEIICHUH T€OMETPUICCKUX 3a/1a.

BrnaneTh NMOHATHEM OIMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA
OIMCAHHOTO YEeTHIPEXYTOIbHUKA TIPU PEIICHUU 3a7a4.

[IpuMeHSTh TOTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYCCKHE
MOJICIIU JIJIs 33]1a4 PealibHOW KU3HHU M MPOBOJAUTH COOTBETCTBYIOIINE BHIUNCIICHUS
C TNPUMCHEHUEM IMOJ00US W TPUTOHOMETPUM (MOJB3YSICh, I/ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K koHiy oOydenus B 9 KJacce OOYYAIOUIUICS MOJYYUT CICIYHOIIUE
NPEMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYCCKHE (DYHKIMM OCTPBIX YIJIOB, HAXOIHWTh C HX
MIOMOIIBIO  Pa3JIMYHBbIC 3JEMEHTHI MPSIMOYrOJBHOTO TPEYroJbHHUKA («pelicHHe



NPSIMOYTOJIBHBIX TPEYTOJbHUKOB»). HaxoauTh (¢ MOMOIIBIO KabKyJIATOPA) JUTHHBI
W YTJIbI JJ1s1 HeTAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThcst popmMysiaMu MPUBENIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAxXOXKJICHHS COOTHOUIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JIJII HAXOXKACHUS PA3IUYHBIX
DJIEMEHTOB TPEYrOJbHHUKA (PCIICHHE TPEYrOJIbHUKOBY»), MPUMEHATh HX TMpHU
pELIEHNN FEOMETPUYECKHX 3a/1aH.

Brnagets moHsTHMsSIMEH  mipeoOpa3oBaHMs  MOJOOMS,  COOTBETCTBEHHBIX
AJIeMEeHTOB NMoA00HBIX puryp. Ilonp30BaThCcsi cBOMCTBAMHU MMOA00US TPOU3BOIBHBIX
buryp, yMmeTb BBIUUCIATH JUIMHBI W HAaXOAWTh VYIJIbl Y TMOAOOHBIX QUTYp.
[IpumensTh cBOMCTBa MOMO0OMS B MPAKTHUECKUX 3a7adyaxX. YMETb MPUBOJIUTH
pUMEPHI TOJIOOHBIX PUTYP B OKPYKAIOILIEM MUPE.

Ilonb30BaThCs TEOPEMAMU O MPOU3BEAEHUH OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOM.

[lonb30BaThCs BEKTOpAaMHU, MOHUMATh HMX TE€OMETPUYECKUA U (PU3UYECKUI
CMBICJI, MPUMEHATh WX B pEUICHUU TEOMETPUYECKUX U (PHU3MYecKuX 3ajad.
[IpuMeHATh CKAIIPHOE MPOU3BEAEHUE BEKTOPOB I HAXO0XKIAEHUS IJIMH U YTJIOB.

Ilonb30BaTbCs METOAOM KOOPAMHAT HAa IUJIOCKOCTH, IPUMEHSTh €ro B
pPEUIEHNN FEOMETPUUYECKHUX U MPAKTUUECKHUX 3a4aY.

Branerp MOHATHSAMH MPaBWIBHOIO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYyTU OKPYKHOCTH W PAaJMAHHON MEphI YIJIa, YMETh BBIYMCIIAThH IUIOIAIb
Kpyra u ero yactei. [[puMeHsTh oNy4YeHHbIE YMEHHS B TPAKTUUYECKUX 3a/1a4ax.

Haxomuth ocu (MM IIEHTPBI) CUMMETPUH (QUTYp, TPUMEHSITH JBHKCHHUSI
IJIOCKOCTH B MPOCTEHIINX CITyYasiX.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMATHYECKHE
MOZENH ISl 3a/1a4 peaIbHOW )KU3HU U MTPOBOAUTH COOTBETCTBYIOLIME BBIUUCICHUS
C MPUMEHEHHEM MOJ00US M TPUTOHOMETPUYECKMX (PYHKIUH (MMOJB3YSCh, IJIe
HEO0XO0IUMO, KaIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBanune a3aeJIoB U TeEM 1841 0BbIC
Ne n/n P Kontpoasnsie | IlpakTuyeckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI pa6oTsl
pecypcsbl
I -
3 i cnotorse. Hwepen reomepmacotx | 14 Eutmorexa LIOK
- vBMep P https://m.edsoo.ru/7f415e2e
BCIINYHH
Bubnuoreka IIOK
2 Tpeyrosehmich 22 1 https://m.edsoo.ru/7f415e2e
3 [TapanensHble IpsiMBIE, CyMMa yIIIOB 14 1 Bubmmoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyXHOCTb 1 Kpyr. [ eomeTpuueckne 14 1 Bubmmoreka [JOK
TOCTPOEHUS https://m.edsoo.ru/7f415e2e
bubmmoreka [JOK
I i 4 1
5 oBTOpeHie, 0G00ueHHe sHaRHli https://m.edsoo.ru/7f415e2e
OBIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0



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

8 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM uupposbIe
Ne n/m P Kourpoasusie | IpakrTuueckune (uupp )
MporpamMmblI Bcero o0pa3oBaTejbHbIE
padoTbI padoTsI
pecypcbl
.. Bubmorexa LIOK
. HerbipExyrombiiit 12 ! https://m.edsoo.ru/7f417e18
Teopema QDareca u Teopema o
2 MIPONIOPLIMOHAIBHEIX OTPE3Kax, IT0I00HbIE 15 1 bubmiorexa LIOK
POTIopH P » o https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKHI
IInomane. Haxoxnenue niomaneit
3 Tpe MOJJIILHHKOB u f\[/moro OIE;IHiIX ¢ur 14 1 bubmorexa IIOK
PEyD T P https://m.edsoo.ru/7f417e18
Inomaan momo6HEIX Guryp
4 Teopema [Tudaropa n Hagama 10 1 bubnuorexa IJOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTisl B OKpyXHOCTH. Brincannslie u
5 OTHCAHHBIE YETBIPEXYTOJIbHUKH. 13 1 bubnuorexa IJOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bubmmoteka [IOK
6 IloBTOpenue, 06001UICHHE 3HAHUI 4 1 https://m.edsoo.ru/7f417618
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KJIIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmenoBanue pa3aesioB 1 TeM nupposbIe
Ne n/m P Kourpoasusie | Ipakrtuyeckune (uudpp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI
pecypcbl
1 Tpuronomerpust. TeopeMbl KOCUHYCOB U 16 1 Bubmuorexa IJOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpazoBanue nogodus. Merpuueckue 10 1 Bubmmoreka IJOK
COOTHOILEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
Bbubmmrorexa [JOK
3 Berroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmorexa [IOK
P PR https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlTnHA
5 of HOCTH U IIJIO y; b a 8 8 butmorexa LOK
Py Ak Kpyra. https://m.edsoo.ru/7f41a12c
Brruncienue miomaneit
bubmmoreka [JOK
6 JlBinieHus LI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBropenue, 06001IeHHE, CHCTEMATH3AIIHS 7 2 Bubmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0
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