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IHHOACHUTEJBHAA 3AIINCKA

['eomeTpust KaK OJWH W3 OCHOBHBIX Pa3EiOB IIKOJbHOW MAaTEeMaTHUKH, UMEIOIIUI CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacroOXKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0OYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyKIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUM ABJIACTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
Ku3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPUUYECKYI0 (QUrypy, ONUCaTh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOJMMYIO0 JUIMHY ONTOBOJOKOHHOIO Kaless uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENbHAS JUHUS B U3YYEHUU I€OMETPHM.
[Ipu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEalIbHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJI€KBATHOCTb IIOJIy4EHHOT'O PE3Y/bTaTa.

KpaitHe Ba)XHO TOJUEPKUBATH CBS3H TE€OMETPUU C JIPYTMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  IeOMETpUYECKUX  (GUryp U MOHSATHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. JTH CBSI3U Hanboee
ApKO BUIHBI B TeMax «Bektopsl», « [puronomerpuyeckue cooTHoImeHus», «MeToa KoopauHaT»
u «Teopema [Tudaropar.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«I'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100Us.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezemno), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68 yacos (2 vaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

HavanbHbple mousTus reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroid. Bumisl yrios.
BeprukanbHele M cMeXHBIE yribl. buccexkrtpuca yrma. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummerpuunsble purypbsl. OCHOBHBIE CBOMCTBa 0ceBoi cummeTpun. I[Ipumepsl cumMmeTpun
B OKPY’KaroIlleM MUpE.

OcCHOBHBIE TIOCTPOEHHUS C TIOMOIIBIO LMPKYIsl W JuHeiiku. TpeyronbHuk. Beicora,
MearaHa, OMCcCeKTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpolicTBa W TpU3HAKM paBHOOEAPEHHOTO TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoliCTBa M NMPU3HAKK NapaJUIENbHBIX NpAMBIX. CyMMa yIJIOB TpeyrojbHHKA. BHeniHue
YIJIbl TPEYT OJIbHUKA.

IIpssMoyronbHBIA TpeyroJpHUK. CBOMCTBO MeEOUaHbl IPSIMOYTOJBHOIO TPEYrOJbHHUKA,
NpOBEAEHHOW K runoreHys3e. IIpu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIel cTopoHe TpeyrojabHUKa. [leprneHauKyasp U HakJIOHHAs!.

['eomeTpryeckoe MecTO TOYEeK. buccekTpuca yrina M CEpelIMHHBIN NEPHEHIUKYIAP K
OTpe3Ky KaK FreOMETPHUYECKHE MeCTa TOYEK.



OkpyXHOCTb M KpyI, XopJa M JAMAaMeTp, HMX CBOIcTBa. B3amMHoe pacrnoyiokeHue
OKpYXKHOCTH M npsiMoi. KacarenbHas m cexymas K OKpyXHOCTH. OKpYy»KHOCTb, BIIUCaHHAs B
yroJ. Bincannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronsauku. [lapamnenorpamm, €ro Ipu3Hakd W CBOMCTBA. YacTHbIE cCilydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpanenus, e€ CBOWCTBa 1 Mpu3Haku. [IpsMoyronbHas Tpaneuus.

Meton ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema QPaseca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHUKa.

[Tonobue TpeyrosbHUKOB, KO3 huIueHT nomoodus. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeHeHue nog00Ms IPU PELICHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAH TPEYTrOJbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH NOJO0HBIX GUTYD.

Brruucnenue miomiaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Ilucgaropa. IIpumenenue teopembl Iludaropa mpu pemieHuu NPAKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIVIa IpPSAMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpaJIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOM M XOpIOM. YTIUIBI MEXIY
XopAaMM UM CEeKylmMMHM. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHue ABYX OKpyxHocTed. Kacanue okpyxHoctedl. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TaHreic yriaoB or 0 go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXeCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHnue
IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, mnMHa (MOAYNb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOJIOKHO
HAIpPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 IBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BeKkTopa.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /111 HaX0XK/IEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBl Ha IIJIOCKOCTU. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJIMHATaXx, MIepeceueHue OKPYKHOCTEH U NpsIMbIX. MeTo1 KOOpAHAT U €r0 MPUMEHEHHE.

[TpaBriibHBIE MHOTOYrONIBHUKH. JlJInHA OKpyX)HOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBMKEHUS TIIOCKOCTH UM BHYTPEHHUE CUMMETPHUH (UTYp (3J1eMEHTapHbIe MPEICTaBICHHS).
[TapannensHbId iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O

KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIETI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOEHHUS MpOrpaMMbl y4yeOHOro kypca «l'eomerpusi»
XapaKTEepU3yIOTCS:

1) naTpuOTHYECKOE BOCIIMTAHME:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY W HACTOSILEMY POCCHUICKOM MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSM POCCHMCKHX MATEMATHKOB W POCCHUUCKON
MaTEMaTUYECKOH ILIKOJIbI, K UCIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTUX HAYKaX M MPUKIIATHBIX

chepax;



2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMTOJHEHUIO OOS3aHHOCTEH TpakIaHWMHA W peau3ali ero IpaB.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHHH, MPOIEAYP TPa)kJIaHCKOTO oOIecTBa (HarmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHXKEHUU
HayKH, OCO3HAaHUEM BXHOCTH MOPAJTbHO-ITHYECKUX IMPUHIIAIIOB B JIEATEILHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHE B PEIICHHM IPAKTUYECKHX 3a/lad MaTeMaTHYeCKOU
HAPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HH JIJIS1 YCIIeITHOM Mpo(deCCHOHATBHOM IeATeIbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYATbHOH TpPAaeKTOpHH OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIICCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUN, YMEHUIO BUICTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKA, MPHPOABI W OOIIECTBA, TOHUMAaHHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MeATEeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAYMMOCTH JIJI Pa3BUTHUS [IUBUJIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTHKU U MaTeMaTUYeCKOU
KyJIbTYpOH Kak CpeICTBOM I[IO3HAHUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
HCCIICA0BATCILCKOM IeITCIbHOCTH,

6) ¢usnueckoe BocnuTanue, (opMHpPOBAHHE  KYJIbTYPbl  310pPOBbS U
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAHMS B HMHTEPECaX CBOETO 3JI0POBbBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO )K€ MpaBa JIPyroro 4e0BeKa;

7) 3K0JI0TM4YEeCKOe BOCTIUTAHUE:

OpUEHTAIMEN Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpY)KAloIIeH cpefpl, IJIAHHUPOBAHHUS MOCTYIMKOB M OLIEHKH HX BO3MOXKHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa IKOJOTUYECKUX
npo0JsieM U yTel X pelieHus;

8) ajanTanusi K N3BMEHAIIUMCS YCJIOBUSM COUMATbHONW M PUPOAHOM cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, TOBBIILICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIel, MpruoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIBITA JIPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHMI, B TOM uucie GpopMyIupoBaTh UIEH,
MOHSTHUS, THUIOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHHS U
JencTBUsl, POPMYIIMPOBATH U OIIEHUBATH PUCKH U MTOCIIEACTBUS, (JOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBble Jornveckue 1eCTBUSA:
® BBIABIATH W XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
TOHSTHIA, OTHOIICHWH MEXIy IOHATHAMH, (GOPMYITHpPOBATH OINPEICICHHS ITOHATHH,



YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHA, OCHOBAHUS JJIsl 00OOOIICHUS 1
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIN3a;

BOCTIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHULaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUHs B (aKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX, NpeyIaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIETYKTUBHBIX W MHIYKTHUBHBIX
YMO3aKJII04YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (IPAMBIE U OT MPOTUBHOIO),
MPOBOAUTH CAMOCTOATEIBLHO HECIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTU4YecKuX (HakKToB,
BBICTPAWBaTh APTyYMEHTAILIMIO, TPUBOJIUTH MPUMEPHI U KOHTPHPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYXKICHUS,

BEIOMpaTh crmoco0 pemieHUs y4eOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BApHUAHTOB
peleHus, BRIOMpaTh HauOojee MOAXOAAIIUNA C YIETOM CAMOCTOSITETILHO BBIACICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBareibCcKue AeiCTBHUA.

UCIIONIb30BAaTh  BONPOCHI KAk  UCCIENOBATENbCKMM  MHCTPYMEHT  IO3HAHMUS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, IPOOIEMy, CaMOCTOATEIHHO
YCTaHaBJIMBAaTb MCKOMOC W JAaHHOC, (bOpMHpOBaTI) TUmnoTe3y, apryMCHTUPOBATL CBOIO
MO3UIUI0, MHCHHE;

MPOBOAMWTH IO CaMOCTOSITEILHO COCTABJIICHHOMY IUIAHY HECJIOKHBIH OJKCIICPUMEHT,
HEOOJBIIOE UCCIEIOBAHUE [0 YCTAaHOBJICHHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COO0M;

camMocTosITeNbHO  (OpMyIUpOBaTh  0000IIEHHS W  BBIBOJABI MO  pe3yibTaTam
MPOBEAEHHOTO HAOIIO/IEHUS, UCCIEIOBAaHUS, OLEHUBATh JTOCTOBEPHOCTh MOJTYYCHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIEcca, a TAKKE BBIIBUTATH MPEAINOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIs
peLIeHNs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBAThb W HUHTEPIPETUPOBATh HH(OPMALNIO
Pa3IUYHBIX BUJIOB U (POPM INpeACTaBICHUS;

BbIOMpaTh (opMy IpeACTaBICHUS HUH(GOPMAIMM U WIIOCTPUPOBATh pellaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAJE&KHOCTh MHPOPMAIMK 10 KPUTEPUSAM, HPEJIOKEHHBIM YUUTEIIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE yHHBepcaIbHbIe y4eOHbIe AeilicTBHA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJECHHUS B COOTBETCTBHM C YCIOBUSIMHU M LEISIMH
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOK TOYKY 3pPEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY peIllIeHus 3a/Jadl, KOMMEHTUPOBATh
MOJIy4YEeHHBIH pe3yibTaT;

B X0JIe 0OCYKJEHHS 3a7]aBaTh BOMPOCHI MO CYILECTBY OOCYKIaeMON TEMBbI, IPOOIEMBI,
pelaeMoii 3a/1auM, BbICKa3bIBaTh UJIEU, HAIIEJICHHbIE HA MOUCK PELIEHUS, COMOCTaBIATh
CBOU CYXKJIEHUS C CY)KJIEHUSMH JPYrHUX YYaCTHUKOB JHajiora, OOHapy>KUBaTh pa3jindue
U CXOJCTBO IMO3ULHUH, B KOpPpeKTHOH ¢Qopme QopmynupoBaTh pa3zHOTIacHsi, CBOU
BO3PaKECHUS;



® [IPEICTaBIATH PE3yNbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, WCCIICAOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3ajad MpEe3eHTAlUUd U
O0COOEHHOCTEHN ayAUTOPHH;
® [IOHUMMAaTh U UCIOJB30BATh NMPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIBHON pabOThI IPU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;
® [IPUHUMATPH IIeJIb COBMECTHOW NEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHOU
paboThI, pactpeAesaTh BUABI paboT, J0roBapuBaThCs, 0OCYKIaTh MPOIECC M PE3YIbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
® yYacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CykaeHusl, 0OOMEH MHEHUSIMH, MO3TOBbIC
HITYPMBI U JPYTHUE), BBIOIHITH CBOIO YacTh PabOThI M KOOPJAUHUPOBATH CBOU JICHCTBUS
C IPYTUMU 4JIeHAMHU KOMaHJIbl, OLEHUBAaTh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOTYKT
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanus:
® CaMOCTOSTEIbHO COCTaBIATH IUIAH, aJTOPUTM pELIEHUS 3aJadu (UM €ro 4YacTh),
BbIOUpaTh CHOCOO pelIeHUS € Y4YETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAPHAHTHI PEIICHHHA C Y4ETOM
HOBOU MH(pOpMAIUH.
CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:
® BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOISl Mpollecca U pe3ylibTaTa pelieHus
MaTeMaTHYeCKOH 3a1auu;
® [PEIBUACTH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NPH PELICHUH 33]aud, BHOCHTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAilICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH MOCTABICHHOM 1€ M YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEJOCTUKECHHUSI 1[eJId, HaXOJUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOydenuss B 7 kJjacce OOYYAIOMIMICS TMOMYYUT CICAYIOIIUE MPEIMETHbIE
pe3yJbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETpHUYECKHE (UTYpBI, OINpEeNeNiaTh WX B3aWMHOE
pacroyio’)keHue, M300pakaTh TI'€OMETpHUYECKHE (UTYpHI, BBIIOIHATH YEPTEXKU IO YCIOBHUIO
3amaun. V3MepsTh NHHEHHBIE W YIJIOBBIE BEJIMYMHBL Pemarh 3agaudl Ha BBIYMCIICHUE JUIWH
OTPE3KOB U BEIMYHH YTJIOB.

Jenatp rpyOyro OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJMYMH MPEIMETOB B PEAbHOW KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 110 MOPAAKY BETUYHHBI.

CTpouTh YepTeKU K TEOMETPUUYECKIM 33]]auaM.

[Tonp30BaThcs MpU3HAKAMH PaBEHCTBA TPEYTOJIbHMKOB, MCIIOIB30BaTh HPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[TpoBOIUTH JOTHUECKUE PACCYKICHUS C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThbcs NPHU3HAKAMH PABEHCTBA TPSMOYTOJBHBIX TPEYTrOJBHUKOB, CBOHCTBOM
MeluaHbl, NPOBEIEHHOM K THUIOTEHY3€ MPSAMOYTOJbHOTO TpPEYrojbHUKA, B PpELICHUU
TE€OMETPHUECKUX 3a]1ad.

OnpenensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cekymias. OnpenensTh NapajieNbHOCTh NPSIMBIX C MIOMOIIbIO PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JIPYrod MpsiMOil.

Pemrate 3a1aun Ha Ki1eT4aToil Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAaXOAWTh YHCIOBbIE M OyKBEHHBIC 3HAYCHHS YIJIOB B
TFeOMETPUYECKUX  3ajayaXx C  HCIOJIb30BaHUEM CYMMbl  YIJIOB  TPEYrOJbHUKOB U



MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1adu Ha HAXOKCHUE YTIIOB.

Brnaners moHATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONPEACsTh OMCCEKTPHUCY yriia
Y CEpEIVHHBIN NEPIEHIUKYJIIP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOYEK.

@opMyIUpOBaTh ONPEACIECHUS OKPY)KHOCTH M KPyra, XOpAbl M JHaMeTpa OKPYXHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSATH 3T CBOWCTBA IIPY PEILICHUH 3a]au.

Bnanete moHATHEM ONHUCAHHON OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKatoTCs B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamers 1noHATMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIIEHIUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs  NPOCTEMIIMMU TEOMETPUYECKMMM  HEpPABEHCTBAMM, IIOHMMATh UX
IIPAKTUYECKUNA CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C TOMOILIBIO LUPKYJIS U JINHEHKH.

K koHmy oOyuenus B 8 kiacce oOydaroluiics IMOJYyYUT CJEIyHOIUE MpeAMETHbIE
pe3yabTaThI:

PacniosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJIB30BATHCA HX
CBOICTBaMHM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAH TPEYroibHUKa (LEHTpa Macc) B
peneHuu 3aaay.

Brnaners noHATHEM CpeIHEN JIMHUM TPEYTOJIbHUKA U TpalelMy, IPUMEHATh UX CBOMCTBA
IIpH pELIEHHH reomerpudeckux 3anad. llosmb3oBatecs Teopemon daseca M TeopemMou o
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELUIEHUS NPAKTUYECKUX 3a/ad.

[TpuMeHsTh pU3HAKU 10J100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3aa4.

[Tons3oBatbess Teopemoit [Iudaropa ans pemeHUs reOMETPUUECKUX M IPAKTUYECKUX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B NMPAKTUYECKUX 3a/ladaX, CaMOCTOSATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Brnagerp moHsATHUSMH CUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro Yyrijla MpsIMOYTOJIbHOIO
TpeyroiabHHuKa. [1071630BaThCS 3TUMU NOHATUSAMH JJIs PEILIEHUS TPAKTUYECKUX 3aad.

Boruncnate  (pa3nuyHbIMEH - cmocobamM)  IUIOUIAAb  TPEYrojJbHUKAa W IUIOLIAIU
MHOTOYTOJIbHBIX ~ (uUryp (MONb3ysch, TI/l€ HEOOXOIUMO, KalbKyniaTopoMm). [IpuMeHsTh
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Bnanerp NOHATHSAMHU BIMCAHHOTO U LEHTPAJBHOIO YIVIA, MCIIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMH (CEeKyLIMMH) U YIiie MeXay KacaTelbHON U XOpaoil
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJbHUKA TP PEILICHUN 3a]ad.

[TpyuMeHsTh MoydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NB3YSICh, I'7I€ HEOOX0UMO, KAJTIbKYJIATOPOM).

K koHiy oOyuenus B 9 kiacce oOydaroluiics MONYyYUT cIeNylOIIUe MpeAMETHbIe
pEe3yNbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pa3jMyHble  JJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTrOJbHHKA  («pEHIeHHe MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTe (C MOMOIIbIO KAJIBKYJISATOpPA) UIMHBI U YIJIBI JJIS HETaOJIMYHBIX
3HAYEHHH.

[Tonp3oBaTbest GopMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUUMHAMHU.



Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JUISl HaXOX/IE€HUS Pa3IUYHbIX 3JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU TeOMETPUUYECKUX
3a/1a4.

Brnaznets nonstusmMu npeodpazoBaHusi MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. [lonp3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHMHBI U
HAXOJUTh YIIbl Y oA00HBIX (uryp. IIpumensTs cBoiicTBa mo100Us B MPAKTUYECKUX 3a/1adyax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KAIOIIEM MUpE.

ITonb3oBaTbes TeOpeMaMu O IMPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh UX T€OMETPUYECKHH W (U3UYECKUH CMBICIH,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3M4eckux 3anad. [IpuMeHsTH CKanspHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKICHHS IJIUH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOpPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B pEIICHUU
F€OMETPUUYECKHUX U MPAKTUYECKHUX 3aa4.

Bragers MoHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPY’KHOCTH M paJuaHHON MeEpbl YIVIA, YMETh BBIUUCIATH IUIOIAAb KpPyra M €ro 4acreu.
[TpyMeHSTh MOJIy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (Wiu LEHTPBI) CUMMETpUHM (GUTYp, IPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HAa NMPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPUYECKUX (DYHKIUH (TIOIB3YSCh, T/I€ HEOOXO0IUMO, KAIbKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pa3ieinoB U TeEM IPOrpaMMbl Beero KoHTposbHbIE [Ipaktuyeckue | DnexkTpoHHBIE (HUPPOBHIE)
11/T1 paboTHI paboThl 00pazoBaTebHBIC PECYPCHI
1 | IIpocreiitme reomerpudeckue GUIyphl U HX CBOWCTBA. 14 1 1 https://m.edsoo.ru/7f415e2e
2 | TpeyroabHUKH 15 1 1 https://m.edsoo.ru/7f415e2e
3 | [MapamienbHblie PsIMbIE 11 2 https://m.edsoo.ru/7f415e2e
4 Cymma yrios Tpeyrobruia. COOTHOMEHHs MEX Y 15 1 1 https://m.edsoo.ru/7f415e2e
CTOPOHAMH U YTJIAMH TPEYroJbHUKA
5 | OkpyXHOCTb U Kpyr. ['eOMeTprUeCcKOe MECTO TOUCK 8 1 1 https://m.edsoo.ru/7f415e2e
6 IToBTrOpenue, 0600IIeHNE 3HAHMI 5 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 4
8 KJIACC
Ne HanmMeHoBaHuUE pa3esioB U TEM MTPOrPaMMBbI Beero Konrpomsabie | Ilpaktuueckue | DnekTpoHHBIE (LU(BPOBHIC)
/1 paboThHI paboThl 00pa3zoBaTesbHbIE PECYPCHI
1 YeThIpEXyroIbHUKN 12 1 https://m.edsoo.ru/7f417e18
2 Teopema @aneca u TeopeMa 0 MPONOPIIUMOHATIBHBIX 15 1 bubmuorexa [JOK
OTpe3Kax, NOAOOHBIE TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18
3 [Imomanes. Haxoxaenue miuoniaaeil TpeyrojabHUKOB U 14 1 bubmuoteka [JOK
MHOTOYTOJIbHBIX (uryp. [lnomany monoOHBIX Guryp https://m.edsoo.ru/7f417e18
4 Teopema [Tudaropa u Hauana TPUrOHOMETPUH 10 1 ﬁgg;%ﬁ?;;iﬂﬁn 417618
JIBI B OKPY)KHOCTH. BIIMICAaHHBIC U ONIMCAHHBI
5 zelj“llpexoyl“%};l):H;;H. KacaTCjJILHLIee K(E)Kp(;ixﬁociﬂ. 13 1 bubmorexa LIOK
. https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTei
6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0
9 KJIACC
Ne HaumeHnoBaHue pa3zienoB ¥ TeM MPOrpaMMbl Beero Konrponbusie | Ilpaktuueckue | DnekTpoHHBIE (IU(POBLIE)
/11 paboThHI paboThl 00pazoBaTebHBIC PECYPCHI
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U CHHYCOB. 16 1 bubmmoreka [JOK
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Pemennie TpeyroiabHIKOB

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

[IpeobpazoBanue nmomodus. Merpudeckue

bu6nmoreka [IOK

2 COOTHOIIICHUS B OKPY>KHOCTH 10 https://m.edsoo.ru/7f41al2c
3 Bekropsl 12 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 https://m.edsoo.ru/7f41al2c
5 IIpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA OKPY>XHOCTH 1 8 https://m.edsoo.ru/7f41a12¢
IJI01Ia1b Kpyra. Beruucnenue miomanen

6 JIBMOKEHUS TNIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIIMS 3HAHUM 7 https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne

=
~
=

Tema ypoka

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
H3y4YCHUS

DIeKTpOHHBIE IU(PPOBHIC
00pa3oBaTeNbHbIC PECYPCHI

[Ipsimast u oTpe3ok

-

Jlyd u yron

CTapTOBaH JUarHoCTH4YeCcKas pa60Ta

CpaBHEHHE OTPE3KOB U YIJIOB

CpaBHCHI/IC OTPE3KOB U YIJIOB

W3mepenue oTpe3koB

N3mepenue oTpe3koB

W3mepenue yrios

OO |NO O WIN| -

N3mepenue yrios

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

CMexHbIe U BEPTUKAJIbHBIE YTJIbI

RRrRRR R R R R R -

13

IlepnieHIUKYNSpHBIE MIPSIMBIE.
[TocTpoeHue npsiMbIX YIJIOB HA MECTHOCTH.
ITpakTryeckas pabora

|

14

Kontponbnas padota no teme: «HavanbHbie
T€OMETPUYECKHE CBEICHUS»

15

TpeyroapHHUK

16

IepBblif MpU3HAK paBEHCTBA TPEYTOJIbHUKOB

17

[lepBbIil TpU3HAK paBEeHCTBA TPEYTOJbHUKOB

18

IlepneHUKyYISp K IPSIMOU

19

MenunaHbl, OUCCEKTPUCHI M BHICOTHI
TPEYTrOJIbHUKA

e L

20

MenunaHbl, OUCCEKTPUCHI M BHICOTHI
TPEYTOJIbHUKA

21

BTtopoli npru3HaK paBeHCTBA TPEYTOJIbHUKOB

22

BTopoii npu3Hak paBeHCTBA TPEYTOJILHUKOB

23

Tperuii npu3HaK paBEHCTBA TPEYTOJILHUKOB

24

OKpY>XHOCTh

I




25

3a,Z[a‘II/I Ha MMOCTPOCHHUC

26

3anaun Ha noctpoeHue. IlpakTuueckas padbora

27

Pemenue 3anay no teme «lIpusHaku paBeHcTBa
TPEYTOJIbHUKOB)

28

Pemenue 3anay no teme «lIpusHaku paBeHcTBa
TPEYTOJIbHUKOB)

29

KonTponbnas pabora no teme «lIpusnaku
pPaBEHCTBA TPEYTOJILHUKOBY

30

OnpeﬂeneHI/Ie IMapaJlyICJIbHBIX IMPAMbBIX

31

HpI/ISHaKI/I MapajlICJIbHOCTU ABYX IIPAMBIX

32

[Ipu3Haky napajuIeIbHOCTH IBYX MPSMBIX

33

HpaKTI/I‘leCKI/IC CIIOCOOBI IMOCTPOCHUA
ImapaJlJICJIbHBIX IMPAMBIX

34

Axcroma MMapaJuICJIbHBIX IMPAMbBIX

35

Teopemsr 00 yriax, 00pa3oBaHHBIX JBYMs
napauleIbHBIMU MPSIMBIMU M CEKYIIEH

e R

36

Teopemsl 00 yriax, 00pa30BaHHBIX ABYMs
napajiesIbHbIMU IPSMBIMU U CEKYILEH

37

VTIIBI C COOTBETCTBEHHO napajijiCJIbHbIMU HUJIN
TNCPICHAUKYIIIDHBIMU CTOPOHAMU

38

VYTIIIBI ¢ COOTBETCTBEHHO IapaJuIEIbHBIMU WIH
NEPIEHIUKYISIPHBIMA CTOPOHAMHU

39

Pemenne 3anau no reme «llapamiensHocTs
MIPSMBIX»

40

KonTponsnas no teme «llapamiensHocTh
MIPSMBIX»

41

CYMMa YIJIOB TPCYTOJIbHUKA

42

CyMMa yriioB TpeyroJIbHUKa

43

TeopeMa 0 COOTHOIIEHUSIX MEXK]ly CTOPOHAMH U
yIJaMH TPEyroJbHUKA

L

44

TeopeMa 0 COOTHOIIEHMSX MEXKy CTOPOHAMH U
yrilaMU TPEYTOJIbHUKA

[

45

HepaBeHcTBO TpeyroyibHUKa

46

Pemenue 3ana4 no teme «Cymma yriioB




TPCYroJIbHHUKA»

Pemenue 3anau no teme «Cymma yriioB

47 1
TPEYrOJIbHUKA»

48 |IIpssMOyrospHBIC TPEYTOIBHUKH 1

49 HexoTopbie cBOWCTBA U MPU3HAKU 1
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

50 [Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX 1
TPEYrOJIbHUKOB

51 Paccrostaue ot Touku 1o npsmoii. Paccrosiaue 1
MEXJ1y NapajieIbHbIMU IPSIMBIMU

52 PaccrosiHue ot Touku 10 npsimoit. PaccrosiHue 1
MEX1y NapajuleIbHBIMU IPSIMBIMU

53 |IlocTpoeHue TpeyroapHUKA IO TPEM IJIEMEHTAM 1

54 ITocTpoeHne TpeyronbHUKA 110 TPEM JIEMEHTaM. 1
IIpakTnueckas pabora
KontponsHas padora no teme «Cymma yrioB

55 |TpeyronpHuka. [IpsimoyronbHbie 1
TPEYTOJIbHUKN

56 |CBoiicTBa OMCCEKTPHCHI yria 1

57 CBolicTBa CEpeAMHHOTO NEPIIEHIUKYIIApA K 1
OTPE3KY

58 CaolicTBa 1MaMETPOB U XOPJL 1
OKPYKHOCTH

59 B3anMHOe pacnonoxeHne OKpyKHOCTH U 1
npsimoid. KacaTenbHas K OKpYKHOCTH.

60 Brnncannas u onvcanHas OKpYy>KHOCTH 1
TPEYrOJIbHUKA.

61 Ourypbl, CHMMETPUUYHBIE OTHOCUTEIIBHO 1
npsmoil. I[Tpaktuyeckas padora

62 |OceBasi ciMMeTpHs U e€ CBOICTBA 1

63 KonrponsHas paborta no reme 1
«['eoMeTprUECKOE MECTO TOYECK»

64 |IloBropenue o treme «TpeyronbHUKMY. 1

65 |IloBTropenue no reme «llapannensHoCTh 1




TPSIMBIX ).
66 |IloBropenue no reme «OKPYKHOCTBY. 1
67 [IpomexyTouHas aTTecTalus — KOHTPOJIbHAs 1 1
pabora
68 |HToroBo-o0001mIarONIMil YPOK IO KypCY 1
8 KVIACC
Ne Tema ypoxka Beero Kontpoubnslie | IIpakTuyeckue [Hara DJIEeKTPOHHBIE UPPOBBIE
/11 paboThI paboTHI U3y4eHUs o0pa3oBaTeNbHbIE PECYPCHI
1 |Beinykiblii MHOTOYTOJbHUK. YeThIpeXyroibHUK 1
2 |ITapamrenorpamMm 1
3 |[Mapamrenorpamm 1
4 |Tlpu3Haku mapauiesorpaMmma 1
5 |IIpusnaku napamienorpamma 1
6 |Metoj yaBoeHUsS MeIaHbl 1
v Tpaneuus. PaBHoGenpenHas Tpanenus, eé 1
CBOWCTBA M IPU3HAKH
8 |Tpanenwus. [IpsmoyroabHast Tpanenus 1
9 [IpsiMOyTONBHUK, pOMO U KBa/IpaT, UX MPU3HAKA 1
U CBOMCTBa
10 HpSIM?yFOHBHHK, POMO M KBajpaT, UX MPU3HAKH 1
U CBOMCTBa
11 |IeHTpanbHas cCUMMETpUN 1
12 |Pemenue 3aa4 no Teme «YeThIpexyroJbHUKN 1
13 KonrtponsHast padoraNe 1 mo reme 1 1
«YeThIPeXyroJIbHUKN
14 [Tonarue muomaau MHOroyronbHuka. CBoiicTBa 1
TJI0IAJIEH TEOMETPUIECKUX DUTYP.
15 |ITnomanp kBagpara. [lmomans npsMoOyroasHUKA 1
16 |ITnomans mapajierorpamMmma 1
17 |IInomanp mapannenorpamma 1
18 |Ilnomans TpeyroapHUKa 1
19 |Ilnomaxap TpeyroapHUKa, poMba 1




20

[Tnomane Tpanenuu

21

[lmomane Tpaneunu

[

22

Bbruuciienue miomaneil  TpeyrojibHUKOB U
MHOT'OYTOJIbHUKOB Ha KJIETYaTO Oymare.

23

Teopema ITudaropa

24

Teopema [Mudaropa

25

Teopema, obpatHas Teopeme [Iudaropa

26

[Tpumenenue Teopemsl [Tudaropa npu pemeHnun
MPAKTUYECKHX 3aJ1ay.

27

®opwmyia ['epona

28

Pemenune 3aga4d no teme «Ilnomamm»

29

Kontponbras padora Ne 2 o teme «ILmomagm

R R

30

[TponopumonanbHbIe oTpe3ku. Onpenenenne
MOI0OHBIX TPEYTOIBHUKOB, KO3 PULIUEHT
noxoous

31

OTHoeHue mionaaei mo1o0HbIX
TpeyrojabHUKOB. OTHOIIEHHE TUIoIIaien
110JI0OHBIX Uryp

32

[lepBrIii mpU3HAK 101001 TPEYTOIHHUKOB

33

Bropoii npusHak n1ojo0ust TpeyroJbHUKOB

34

Bropoii npu3Hak mo100usi TpeyroJIbHUKOB

35

Tperuit npu3Hak nogo0us TPEYTrOJbHUKOB

36

Tpetuii npu3HaK Mo100Us1 TPEYTOJIbHUKOB

37

Teopema Paneca u Teopema o
ITPONOPLIMOHANIBHBIX OTPE3KAX

38

Pemenue 3amau «Ilogo0HBIE TPEYTOIBHUKI)Y

39

KonTponbnas padorta Ne 3 o reme «Ilogo6Hbie
TPEYTOJIbHUKI

40

Cpennsisg TuHUs TPEYroJbHUKA

41

CpCIlHHH JIMHUS TPCYTrOJIbHUKA

42

quI)Ipe 3aMC€UaTCIIbHBIC TOYKH TPCYIrOJIbHUKA

43

[IponoprroHanbHbIE OTPE3KH B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE

A G G R




44

[IponopiuiroHabHBIE OTPE3KU B IPSIMOYTOJIEHOM
TPEYTOJIbHUKE

45

Mertoa mogo6ust B 3a7ja4ax Ha MOCTPOSHUE.

46

[Tpumenenne o 00Hs TPEYrOJILHUKOB B
U3MEPUTENBbHBIX pab0Tax Ha MECTHOCTH.
[TpumeneHne nog00us PH PeIICHUH
[IPAKTUYECKUX 3a]1a4.

47

CuHyc, KOCUHYC, TAHT'€HC OCTPOro yria
IIPSIMOYTOJIBHOTO TpeyroybHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.

48

Cunyc, KOCUHYC, TAHI'€HC OCTPOTO yria
IPSIMOYTOJIBHOTO TPeyrosibHuKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO.

49

3HavYeHHs CUHYCa, KOCUHYCa U TaHTeHCca JIJIs
yraoB 30°, 45°, 60°

50

Pemenue 3ana4 no teme « COOTHOIIEHUS MEXY
CTOPOHAaMU U YIJIaMU IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA»

51

KonTponbnas padota Ne 4 o reme
«COOTHOIIEHHS MEX]ly CTOPOHAMH U yIJIaMU
IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

52

B3anMHOe pacnonoxeHue npsaMou u
OKPYKHOCTH

53

B3aumHoe pacronoxeHue JByX OKpYKHOCTEM.
Kacanue okpyxuocteit. O01ue kacateabHbIe
JBYX OKPYKHOCTEH.

54

['panycHas mepa 1yru OKpy>KHOCTH

55

TeopeMa O BIIMCAHHOM YTJIC

56

Vb1, 00pa3oBaHHBIE XOP/IaMH, KacaTeIbHbBIMU
U CEKYLMMHU.

57

er’ILI, O6pa30BaHHBIe XOopaaMH, KaCaTCIIbHbBIMU
1 CCKYIIMMHU.

58

BrucanHast OKpy>KHOCTb

59

OnucaHHasi OKPY>KHOCTb




60 |BrnucanHble 1 OMCAHHBIC YETHIPEXYTOJIbHUKH. 1
61 |BnucanHble ¥ ONIMCAHHBIC YETHIPEXYTOIBHUKH. 1
62 |Pemenue 3anay no reMe «OKpy>KHOCTHY 1
KontponsHas pabora Ne5 o reme
63 1 1
«OKpPY)HOCTbY
64 |IloBropenue. YeThIpexXyroJbHHUKH. 1
65 |I[ToBTopenue. [Tmomans. 1
66 |IloBropenue. [logobue duryp 1
[TpomesxyTouHas arTecTanus - KOHTPOJIbHAS
67 1 1
paborta
68 |IloBropenne. OKpPyKHOCTB. 1
9 KJIACC
Ne Tema ypoka Beero Konrponsnsle | [IpakTudeckue JHara DnekTpoHHbIE I(POBBIC
/1 paboThI paboThI U3y4EHUs o0pa3oBaTesIbHbIE PECYPCHI
1 OmnpeneneHye TPUrOHOMETPUYECKUX (PYHKITUI 1 bubmuoreka [JOK
yrioB ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 | DopMmysbl IpUBEACHUS 1
3 |Teopema cuHyCOB 1 https://m.edsoo.ru/8al42e8a
4 |Teopema cMHYCOB 1
5 |Teopema cunycoB 1
6 |Teopema KOCHHYCOB 1 https://m.edso0.ru/8a14336¢
7 |Teopema KOCUHYCOB 1
8 |Teopema KOCHHYCOB 1 https://m.edsoo.ru/8al42d5e
9 HaxoxaeHue AuH CTOPOH M BEJIMYUH YIJIOB 1 bubmuoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/8a1430b0
10 |Pemenue TpeyroJibHUKOB 1 https://m.edsoo.ru/8a142ac0
11 |Pemenue TpeyroJibHUKOB 1 https://m.edsoo.ru/8a142ac0
12 |Pemenue TpeyroJibHUKOB 1 https://m.edsoo.ru/8a142ac0
13 |Pemienue TpeyroibHUKOB 1 https://m.edso0.ru/8al42ac0
14 [IpakTHueckoe NprUMEHEHUE TEOPEM CUHYCOB U 1 bubnuotexa [JOK
KOCHHYCOB https://m.edso0.ru/8al42c3c
15 |IIpakTryeckoe MpuUMEHEHUE TEOPEM CHHYCOB H 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

KOCHHYCOB

16 Konrtpoabnas pa6ora Nel o reme "Pemienue 1 bubmmoreka [IOK
TPEYTrOJbHUKOB" https://m.edsoo.ru/8a14392a
17 |IloHsTHE O MTPeOOpa3OBaHKUH 10100 1 https://m.edsoo.ru/8a143ab0
18 |CoOTBETCTBEHHBIC 3JIEMEHTHI ITOT00HBIX (GHUTYD 1 https://m.edsoo.ru/8a143ded
19 |CooTBeTCTBEHHBIE 3JIEMEHTHI TOI0OHBIX QUTYD 1
s [ ez opeson s B 10K
o ’ https://m.edsoo.ru/8a14406e
TeopeMa O KBaJipaTe KacaTeIbHOM
o [Toorom o mpmemsnen opeson soph B 10K
o ’ https://m.edsoo.ru/8al441a4
TEOpeMa O KBaJlpaTe KacaTeJbHOU
pp [lemoumompomserenm oo o B LOK
o ’ https://m.edsoo.ru/8al442da
TeopeMa O KBaJipaTe KacaTeIbHOM
23 [IpuMeHeHne TeopeM B peleHnn 1 bubnmnorexka HOK
TC€OMETPHUECKUX 33]1a4 https://m.edso0.ru/8a143f06
24 [IpuMeHeHne TeopeM B peleHnn 1 bubnmnorexka HOK
TC€OMETPHUECKUX 33]1a4 https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeopeM B peleHnn 1 bubnmnorexka HOK
TE€OMETPHUECKUX 33]1a4 https://m.edso0.ru/8a144578
[1]
26 Fﬁ;J%%Z?::;Hﬁzﬁr:):;og;; HI\(jIgTell;dpfquKHe 1 bubmorexa LIOK
i https://m.edsoo0.ru/8al447a8
COOTHOILIEHHS B OKPY’KHOCTH
27 Onpenenenne BeKTOpoB. DU3NUECKUN U 1 bubnuotexa [JOK
TeOMETPHUECKUI CMBICT BEKTOPOB https://m.edso0.ru/8a144960
8 Clio’)eHHe ¥ BBIYMTAaHUE BEKTOPOB, YMHOKEHUE 1 bubnuotexa [JOK
BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)eHHe ¥ BBIYMTAaHUE BEKTOPOB, YMHOKEHUE 1 bubnuotexa [JOK
BEKTOpa Ha YHUCIIO https://m.edso0.ru/8al144d52
30 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB, YMHO)KEHHE 1
BEKTOpa Ha YHCJIO
31 Paznoxxenue BekTopa 1o ABym 1

HCKOJUIMHCAPHBIM BCKTOPaAM



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

32 |KoopauHaThl BEKTOpa 1 https://m.edsoo.ru/8al44fbe

CxanspHoe MpOou3BEJCHUE BEKTOPOB, €r0 bubmuorexa [JOK
33 1 _

NPUMEHEHHE JIJIsl HAXOK/ICHHSI JUTUH U YTIIOB https://m.edso0.ru/8a14539c

CxanspHoe NpOu3BEIECHUE BEKTOPOB, €r0 bubmuorexa [JOK
34 1 _

NPUMEHEHHE JIJIsl HAXOK/ICHHSI JUTUH U YTIIOB https://m.edso0.ru/8a14550e
35 |Pemienue 3a1a4 ¢ IOMOIIBIO BEKTOPOB 1 https://m.edsoo.ru/8al44c3a
36 |Pemienue 3a1a4 ¢ IOMOIIBIO BEKTOPOB 1 https://m.edso0.ru/8a1458c4
37 [TpuMeHeHre BEKTOPOB VIS peIlieHHs 33139 1

(105637041
38 |KonTposabHas pa6ora Ne3 o teme "BekTopsr” 1 https://m.edso0.ru/8a145b08
39 |/lexapTOBBI KOOPAUHATHI TOUEK Ha IJIOCKOCTH 1
40 |YpaBHeHHUE MPSAMOI 1 https://m.edsoo.ru/8a145c48
41 |YpaBHeHue npsaMon 1
42 |VpaBHEHUE OKPYKHOCTH 1 https://m.edso0.ru/8a14635a
43 KoopauHaTsl TOUeK rnepeceueHns OKPYKHOCTH U 1 bubmmoreka LIOK

npsMOi https://m.eds00.ru/8a146620
44 Meroa KOOpAMHAT TIPU PELICHUH 1

TeOMETPUYCCKHX 3314, MPAKTUICCKUX 337189
45 Meroa KOOpAMHAT TIPU PELICHUH 1

TeOMETPUYCCKUX 3a/1a4, MPAKTHYECCKUX 33]1a4
16 Meroa KOOpAMHAT TIPU PELICHUH 1

TeOMETPUYCCKHX 3314, MPAKTHICCKUX 337184
47 KonTtpoabHnas pa6ora Ned o reme 1 bubnmnorexka HOK

" JlekapTOBbI KOOPAMHATHI Ha IJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBuIBHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE MX 1 bu6muoreka [JOK

DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 |Yucno m. JInrHa OKPY>KHOCTH 1 https://m.edsoo.ru/8al472c8
50 |Ywucno w. JInuHa OKPYKHOCTH 1 https://m.edsoo.ru/8a14714c
51 |/lnuHa 1yru OKpYKHOCTH 1
52 |PamuanHasi Mepa yria 1 https://m.edsoo.ru/8al4714c
53 |[lnomangs Kpyra, CEKTOpa, CerMeHTa 1 https://m.edsoo.ru/8a147426
54 |IInomans kpyra, CEKTOpa, CErMEeHTa 1 https://m.edso0.ru/8a147750
55 |[lnomans kpyra, CEKTOpa, CerMeHTa 1 https://m.edso0.ru/8a147750



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750

56

ITonsatue o JABHXXCHHH ITINIOCKOCTHU

https://m.edsoo0.ru/8al147c¢82

S7

[TapannensHbIA IEPEHOC, TOBOPOT

https://m.edso0.ru/8a147f16

58

[TapannensHbIN IEpEHOC, TOBOPOT

https://m.edso0.ru/8a147f16

59

[TapannensHbIl IEpEHOC, TOBOPOT

60

[TapannensHbIN TEpEHOC, TOBOPOT

61

[IpumeneHnne IBUKEHU MPU PEIICHUH 3a]1a4

A

https://m.edso0.ru/8a1480e2

62

Konrtpouabnas pabora NeS o remam
"[IpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTb.
JIBrKeHus m10cKoCTH"

63

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHu. MI3MepeHne reoMeTpUYeCKUX BEJTUYHH.
TpeyroapHUKN

bubmuorexa [JOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3 AU
3HaHuil. [lapannenbHble U NEPHIEHANKYIISIPHbBIE
MIPSIMbIE

bubnnoreka IIOK
https://m.edso0.ru/8a148650

65

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuU. OKpyX)HOCTb U Kpyr. ['eomerpuueckue
IIOCTPOEHHUS. YTIIbI B OKPYKHOCTH

66

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHUU. BrincaHHbIE U ONMCAHHBIE OKPYKHOCTH
MHOT'OYT'OJIbHUKOB

67

IIpoMe:kyToUHasI aTTECTALUS -KOHTPOJIbHAS
pabdora

bu6mmoteka [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT
3HaHUM



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Marematuka. ['eomerpust: 7-9-e kiacchl: 6a30BbIil ypoBeHb: yueOuuk / JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomies — 14-e u3z., nepepad. — Mocksa: [Ipocsenienue, 2023. —

416c.

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIS
Martemaruka. ['eomerpusi: 7-9-e kiaccol: 6a30Bblii ypoBeHb: yueOHuk / JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues — 14-e u3n., nepepad. — Mocksa: [Ipocsemenue, 2023. —

416c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nuoreka [IOK



