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1.Conep:xanue y4eOHOIro npeamera

7 kiacce

HavaneHbple moHsatus reomerpuu. Touka, mpsiMas, OTpe3OK, Jiyd. Yroia. Buasl yrios.
BeprukanbHble U CMEXHBIE yIibl. buccekTpuca yria. Jlomanas, MmHoroyronsHuk. [lapamiensHocTs
Y TIEpIIEHIN- KYJISIPHOCTb MIPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOW cUMMETpHH. [IprMepbl cuMMeTpun
B OKpPY’KaroIleM MUpE.

OcCHOBHBIE ITOCTPOEHMS C IOMOILBIO HUPKYJIS U TMHENWKH. TpeyronbHuk. Beicora, Mequana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUM TpeyroyibHUKHU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa W TpHU3HAKU PaBHOOEIPEHHOTO TpEyroibHUKa. [Ipu3HaKu paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKK NapauleIbHBIX NpsAMbIX. CymMMa yrioB TpeyrojbHUKAa. BHeninue
YTIIBl TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyroabHUK. CBOMCTBO MeEIMAHbI IPSAMOYTOJBHOIO TPEYrOJIbHUKA,
IpOBEAEHHOW K rumoreHy3e. IIpusHaku paBeHCTBa INPSAMOYIOJBHBIX — TPEYrOJIbHHUKOB.
[TpstMOyTONBHBIN TPEYTOJIbHUK € yriaoM B 30°.

HepaBeHncTBa B reoMeTpHH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIEM yTiie U 0OJbIIeH CTOpOHE TpeyrojabHuKa. [leprnenuKysp U HakJIOHHAs.

I'eomerpuueckoe mecto TOYek. buccekTpuca yrina W CEpeauHHBIN NEPIEHIUKYIAp K
OTpE3KYy KaK FreOMETPUYECKHE MECTa TOYEK.

OxkpyXHOCTb M KpYyr, XOpJa M JUMaMeTp, HUX CBOMCTBa. B3auMHOE pacnonoxeHue
OKpPYXHOCTH U npsiMoii. KacarenbHast 1 cexyas K OKpy>KHOCTH. OKpY’>KHOCTb, BIIUCAHHAs B YTOJI.
BrnincanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 knace

Yersipéxyronpauku. [lapamienorpamMm, €ro mnpu3Haku M CBOMcTBA. YacTHbIE cilydau
napajuieJIorpaMMoB  (IIPSIMOYTOJIBHUK, poMO, KBajapaT), UX HpHU3HaKu U cBoiicTBa. Tpamerus,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton yasoenus menuanbl. LlenTpansHas cummerpus. Teopema Daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3pdumment moaodus. [IpuzHaku mogoOus TPEYroJbHUKOB.
[TpumeHneHue no100Us MU PEIIeHNH IPAKTHYECKUX 3aay.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. @opmyssl s IUIOLAAH TPEyTroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAACH MOJ0O0HBIX QUTYp.

Boruncnenue miomazei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. Ilpumenenue reopemsl [Tudaropa npu pemeHuN NpaKTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJIa MpsIMOYIOJbHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpynkiuu yriaos B 30°, 45° u 60°.

BrnucanHble W LEHTpaJbHBIE YIVIBI, YTOJ MEXAY KacaTelIbHOM U XOPAOW. YTIbl MEXIY
XOpAaMH M CeKyIIMMHU. BricaHHble U onucaHHbIE YETBIPEXYTONBHUKHU. B3aumMHoe pacrnionoxkeHnue
IBYX OKpyxHOcTel. Kacanue okpyknocteit. O01ue kacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 knace



Cunyc, kocunyc, Tanrec yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCMHYCOB U Teopema CHHYCOB. PelieHue
IIPAaKTUYECKMX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpasoBanue nonpodus. [logo6ue cOOTBETCTBEHHBIX 3IEMEHTOB.

Teopema o npousBeneHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIMX,
TeopeMa O KBaJIpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOIyJb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, IPOTHUBOMOJIOXKHO
HaIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU HAJ
BEKTOpaMHU. Pa3iokeHue BEKTOpa IO ABYM HEKOJIMHEAapHBIM BekTopaM. KoopaunaTel BekTOpa.
CkasiipHO€E ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /ISl HAXO0KICHUS JJIMH U yTJIOB.

JlekapToBbl KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHHs IIPIMOM U OKPYXKHOCTH B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEH U IPSAMBIX. MeToa KOOpAUHAT U €0 IPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlnuHa okpyxkHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJICHHUE JUIMH QYT OKpy>kKHOCTeH. [Inomanp kpyra, cektopa, cerMeHTa.

JIBM>KEHMSI IJIOCKOCTHU U BHYTPEHHUE CUMMETpUU (Uryp (3J1€MEeHTapHbIE MTPeICTaBICHH).
[TapannensHbiii nepeHoc. [1oBopoT.

2.Ilnanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOIr0 MpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

Ilampuomuueckoe 6ocnumanue:

MPOSIBIIEGHUEM HWHTEpeca K NPOUUIOMY M HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KCHHMSIM POCCHMCKHX MAaT€MAaTHKOB W POCCUHCKON
MaTEMaTHUYECKOH LIKOJIbI, K UCIIOJIB30BAHUIO 3TUX AOCTHKEHHMH B IPYTUX HayKax M NMPUKIAIHBIX
chepax.

I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 6ocnumanue:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEM TpakJaHWHA W peald3aluu €ro Ipas,
NPEJCTaBICHUEM O MaTeMaTH4YEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS pa3INYHbIX CTPYKTYD,
ABJIEHUHM, TpOLEnyp TpakIaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI M Mp.); TOTOBHOCTBIO K
00CY)XJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM IMPUMEHEHHEM JOCTHXKEHUN
HAyKH, OCO3HAHHEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHILIUIIOB B I€ATEIBHOCTH YUEHOTO.

Tpyooesoe socnumanue:

YCTAaHOBKOM Ha AKTUBHOE YYacTHE B PELICHMM IPAKTUYECKUX 3a7ad MaTeMaTHYECKON
HalpaBJIEHHOCTH, OCO3HAHUEM BaXXKHOCTH MAaTEMaTHYECKOTro 0Opa30BaHUs Ha MPOTSLKEHUH BCEi
KHU3HH JJIs1 YCTIEITHON MPpOo(eCcCHOHATBHON IeATEIbHOCTH U pa3BUTHEM HEOOXO- TUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM M TIOCTPOEHUEM WHAMBHIY- albHOM TpaekTopuu 0Opa3oBaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

Icmemuueckoe eocnumanue:

CIOCOOHOCTBIO K SMOIMOHAJIBHOMY U 3CTETHUECKOMY BOCIPHUSATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, pelIeHUH, pacCy X /IeHUI; YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE.

Ilennocmu nayunozo noznanusa:

OpHEHTAIel B JEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA 4YeJOBeKa, MpPHUpPOJAbl U OOIIeCTBA, [OHMMAHUEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl YeIOBEUECKOW MAEATENbHOCTH, 3TaloB €€ pPa3BUTUA U
3HAYUMOCTH Ul Pa3BUTHs LIMBUIIN3ALUU; OBJIAJCHUEM SI3BIKOM MATEMAaTUKH M MAaTEMaTH4ECKOU



KyJIbTYpOH Kak CpEICTBOM TMO3HAHUS MHpA; OBIAJACHHEM NPOCTEHIIMMHU HaBBIKAMHU
HCCIIEIOBATEIILCKON IEATEIIbHOCTH.

QDu3uueckoe eocnumanue, opmuposanue Kyabmypvl 300p06baA U IMOUUOHATILHOZO0
onazononyuus:

TOTOBHOCTBIO IPUMEHITh MaTEMaTHUECKHUE 3HAHUSI B MHTEPECcax CBOETO 3/10pOBbs, BEACHMUS
3I0pOBOT0 00pasa *U3HU (340pPOBOE MHUTAHHE, COANAHCHUPOBAHHBIA PEKUM 3aHATUNA U OTAbIXA,
perynspHas (pu3nueckas aKTUBHOCTbH); CPOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcuu, MpU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa.

JKonozuueckoe ocnumanue:

OpHUEHTAIMel Ha MPUMEHEHUE MATeMAaTUYeCKUX 3HAHWM JUIS PEIICHUs 33a1a4 B 00JacTH
COXPAHHOCTH OKpYKAlOIIeH Cpenbl, TUIAHUPOBAHHUS TIOCTYIKOB M OIEHKH HMX BO3MOXHBIX
MOCIICACTBHIA JUISI OKPYXKAIOIICH Cpellbl; OCO3HAHHEM TJIO0AIIEHOTO XapakTepa IKOJIOTHUYECKUX
poOJIeM U IMyTEeH UX PEIICHUS.

JIluunocmnule pesynomameol, o0becneuusarouiue adAnNmMAauul)  00yYYaAOWLE20CA K
UBMEHAIOWUMCA YCTI0BUAM COUUAILHOUL U RPUPOOHOIL CPEObl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBUAX HEOMNPECIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO IeSATeNbHOCTh, B TOM UYHCJI€ YMEHHE YUYUTHCS Yy JIPYTUX
JIOJICH, TPHOOpeTaTh B COBMECTHOW ACSTEILHOCTH HOBBIC 3HAHUS, HABBIKA M KOMITCTCHITUH U3
OTIBITA IPYTHX;

HEO0OXOIUMOCThIO B (DOPMHUPOBAHMH HOBBIX 3HAHHIA, B TOM YHCIE (OPMYJIHPOBATH HJICH,
TIOHSITHSI, TUTIOTE3Bl 00 OOBEKTaX M SIBJIICHUSX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATH
nedUIUTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIIHNIO, BOCTIPUHUMATE CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TpeOYIOIIUNA KOHTPMEp, KOPPEKTUPOBATh NPUHHMAEMBbIe PpEIICHUS U JeHCTBHS,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

MeTtanpeameTHblie pe3yJbTAaThl:

PeryasituBubie YVY]JI o0ecneunBaioT (QOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK U
YKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopzanuzayus:

CaMOCTOSITENTLHO COCTaBJIATH IJIaH, AITOPUTM pelIeHHs 3a7auu (MM ero 4acThb), BEIOUpaTh
crnoco0 pemieHHs C Y4ETOM HMMEIOIIUXCS pEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM HH(OPMAIUH.

Camokonmpons:

BJIaJIETh Croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysbTaTa pelIeHHs
MaTeMaTHYeCKON 3aJ1a4H;

MPEABUICTh TPYMAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH pEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTHUBHI B ICITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMCHHBIX OIMMMUOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa ACSATENbHOCTU IOCTABIEHHOW LEIU U YCIIOBHUSIM,
OOBSCHATh TPUYUHBI TOCTHIKEHUS WIIM HEJOCTHKCHUS 1IeTTH, HAXOJIUTh OIIMOKY, 1aBaTh OIEHKY
nproOpPEeTEHHOMY OTIBITY.

IMo3naBatenbubie YYJ oOecneunBaor ¢GopmupoBaHue 0a30BBIX KOTHUTHBHBIX
MpoLeccoB 00y4aromuxcsi (OCBOGHHWE METOAOB MMO3HAHUS OKPY’KAIOLIEro MHpa; MPUMEHEHUE
JIOTUYECKHX, UCCIICIOBATEILCKUX ONepaliuii, yMeHH paboTath ¢ uHpopManuei).

ba3zoevie nozuueckue oeiicmeus:



BBISIBJISITH U XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
HOHATHUH, OTHOIICHUI MKy MOHATUSAME; (POPMYIIMPOBATH ONIPE/ICICHNUS TOHATUH; yCTaHABINBAThH
CYLIECTBEHHBIN NMPHU3HAK KJIACCH(UKAIMK, OCHOBAHMS Il 00OOIIEHHUS U CPaBHEHUS, KPUTEPUHU
IPOBOJMMOI0 aHAJIN3a,;

BOCIPUHUMATh, (POPMYIUPOBATH M MPEOOpPa3OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, EAMHUYHBIE, YaACTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M HPOTUBOpedHs B (axTax,
JTAHHBIX, HAOIOJCHUIX U YTBEPKICHUSX; IPeiaraTb KpUTEPUH U1 BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 33aKOHOB JIOTUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEP)KICHHUH (TIPSMBbIE U OT MPOTUBHOTO),
MPOBOJUTH CAMOCTOSITEIILHO HECJIOKHBIC TOKA3aTeIbCTBA MAaTEMATUIECKUX (DAKTOB, BBICTPAUBATh
apryMeHTalrlo, MPUBOAUTh TNPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATH c1IOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BbIOMpaTh HanboIee MOAXOASIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue deiicmeusn:

MCIIOJIB30BATh BOMPOCH KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT TO3HAHUS; (POpPMYyINpOBaThH
BOTIPOCHI, (PUKCHPYIOIINE MPOTUBOPEYHE, TPOOIEMY, CAMOCTOSATEIIEHO YCTAHABIIUBATh ICKOMOE H
naHHoe, (HOPMUPOBATH THIIOTE3Y, APIYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHE;

IPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECIOXKHBII 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 110 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOTro OOBeKTa,
3aBHCUMOCTEI 0OBEKTOB MEX Ly CO00i;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIOICHNUs, UCCIIEIOBAHMS, OLEHUBATH JIOCTOBEPHOCTH IMOJIyUYE€HHBIX PE3YJIbTAaTOB, BBHIBOJIOB U
00001IeHHN;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEINOIOKECHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Paboma c ungpopmayueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh MH(POPMAIUU, JAHHBIX, HEOOXOAUMBIX IS
pellIeHus 3a1a9H;

BBIOMpATh, aHAJIU3UPOBATh, CHCTEMATU3HPOBATh M WHTEPIPETHPOBATH HH(POPMAITIIO
pa3IMYHBIX BUJOB U (DOPM IPE/ICTABICHHUS,

BbIOMpaTh (POpMy MpeicTaBieHUs HHPOPMAIUN W WUIIOCTPUPOBATh pElIaeMble 3aJa4u
CXEeMaMH, JuarpaMMaMH, HHOW rpapuKoi N UX KOMOMHAIIMSIMH,

OLIEHUBATh HAJAEKHOCTh WH(MOPMAIMH IO KPUTEPHSM, IMPEUIOKECHHBIM YYHUTEIEM WIIH
c(OPMYITHPOBAHHBIM CAMOCTOSTEIEHO.

KommynukatuBusle YYJ[ obecrieunBaroT cHopMHpPOBAHHOCTH COILMATBHBIX HABBIKOB
00ydaronuxcs.

Obwenue:

BOCIIPUHUMATh B (DOPMYIHPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBUSMH W LEISIMH
0OLIeHMS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHUS MO X0y PEIICHUs 3a/]a4l, KOMMEHTHPOBATh MOJyUYEHHBINA Pe3yIbTaT;

B Xo7e OOCYXICHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TE€MbI, POOJIEMBI,
pemaeMoil 3amauM, BhICKA3bIBaTh WJEH, HAIlEIEHHBIE HAa TMOMCK PEIICHHUS; COMOCTABIATH CBOU



CYXKICHHSI C CYKICHUSIMH IPYIHX YYaCTHHKOB JUAJOra, OOHAPYKMBATh Pa3JIMue M CXOJCTBO
HIO3HUIIHIA; B KOPPEKTHOH (hopMe (GOpMYITUPOBATH pa3HOTIIACHS, CBOU BO3PAKEHHUS;

NPE/CTABISATh PE3yJbTaThl PEIICHHS 3a/laud, JKCIIEPUMEHTA, WCCICIOBaHUs, MPOCKTa,
CaMOCTOSATENILHO BBIOMPATh (POpPMAT BBHICTYILICHHUS C YYETOM 3a]a4u MPE3CHTAUN U OCOOCHHOCTEH
ayJAUTOPHH.

Compyonuuecmeo:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHONH M MHIWUBUIYaJIbHOW pabOTHI MpH
pelIeHuH Y4YeOHBIX MaTeMaTHYeCKHX 3a/ad; IMPUHUMAaTh LETb COBMECTHOW JEATEILHOCTH,
IUITAHUPOBATh OPTAaHHU3ALMI0 COBMECTHOW PabOTHI, pacHpeneniaTs BHIbI paboT, 1OroBapuBaThCA,
00CY»X/1aTh MPOLIECC U PE3YIbTAT pabOTHI; 0000IIATH MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYyMIOBBIX (hopmax padoThl (00CYyKAEeHUsS, OOMEH MHEHUSIMH, MO3TOBbIC
IITYPMBI U JIP.); BBIIOJHATH CBOIO YacTh PaOOThI M KOOPIMHUPOBATh CBOW JICHCTBUS C JAPYTHMHU
YJICHAMH KOMAaH[Ibl; OLICHMBATh KAueCTBO CBOETO BKJAJa B OOLIMIA MPOAYKT IO KPUTCPHSM,
c(OpMyITHMPOBaHHBIM yYaCTHUKAMU B3aUMO/ICHCTBUSI.

IIpeameTHbIE pe3ybTaThI

7 kiacce

Pacrio3naBaTth UM3ydeHHBIE T€OMETpPHUYECKHE (UTYPBI, OMNPENCNATh WX B3aUMHOE
pacrosioxkeHnue, n300paxxarb reoMeTpruieckue (GUTypbl; BHITOIHATH YEPTEKH 10 YCIOBUIO 3a1a4H.
N3MepATh JIMHENHBIE W YIJIOBbIE BEIWYMHBI. PemaTe 3aauv Ha BBIYKMCICHUE JJIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenath rpyOyr0 OlLIEHKY JHMHEHHBIX M YTJIOBBIX BEIIMYMH MPEIMETOB B PEANbHON KU3HHU,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Pa3znnyare pasmMepbl 3TUX 0OBEKTOB MO MOPSIKY BETHUHHBL.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCs NpHU3HAKaMU pPABEHCTBA TPEYTOJIBHUKOB, MCIOJB30BaTh IPU3HAKK U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a7a4.

[IpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCIIOIBb30BAHUEM T€OMETPUUECKHX TEOPEM.

[Tonp30BaTbCsi TMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB, CBONCTBOM
MEJIMaHbl, TPOBEAEHHOW K THUIOTEHY3€ NPSIMOYTOJbHOTO TPEYroJIbHUKA, B  PEIICHUU
reOMETPUUYECKUX 3a]1a4.

Omnpenenste mapauieTbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymasi. Onpenensars napauieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUI OT TOUYEK
OJIHOM IIPSAIMOM 10 TOYEK APYTrOM MPsIMOM.

Pemarp 3a1aun Ha kieT4aroit Oymare.

[IpoBOMUTH BBIUMCIECHUS W HAXOJIWTh YHCIOBBIE W OYKBEHHBIE 3HAYCHHS YTJIOB B
TeOMETPUYECKHUX 3a7a4ax ¢ UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB YTJIOB, 00pa30BaHHBIX MPHU MEPECEUCHNUH JIBYX MapaJUICIbHBIX MPSMBIX CeKyIIeu. Pemrars
MPAKTUYECKUE 33/1a41 HA HAXOXKJIECHHUE YTJIOB.

Brnagets moHATHEM T€OMETPUUECKOTO MECTa TOUeK. ¥ MEeTh ONpeIeNsITh OUCCEKTPHUCY yriia
Y CEpEIMHHBIN NEPHEHAUKYISAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

DopMyJIMPOBaTh OINPEAEIEHUS OKPYKHOCTH U Kpyra, XOpAbl U JHAMETPA OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

BrnaneTs moHsTHEM ONKMCAaHHOW OKOJIO TPEYTrOJIbHMKA OKPYKHOCTH, YMETh HaXOJUTh €€
neHtp. [lonp3oBaTees akTaMu 0 TOM, YTO OMCCEKTPHCH YIJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B
OAHOM TOYKE, M O TOM, YTO CEpPEAWHHBIC MEPNEHAUKYJSPbl K CTOPOHAM TPEYTrOJbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE.



Brnagerp moOHSATHEM KacaTeNbHOM K  OKPYXXHOCTH, IIOJIb30BaTbCsl TEOPEMOW O
NEPIEHIUKYJISIPHOCTH KacaTeIbHOM U pajuyca, IPOBEAEHHOIO K TOUKE KacaHUs.

[lonb30BaTbcsd  MPOCTEHIIMMM  IE€OMETPUUECKMMM HEPABEHCTBAMM, IOHMMAaTh HX
IIPAaKTUYECKUM CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C IOMOIIBIO HUPKYJISA U JINHEHKH.

8 knace

PacriozHaBaTe OCHOBHBIE BH[bI YETBIPEXYT'OJBHUKOB, MX JJIEMEHTBI, IOJIb30BATHCA HX
CBOMCTBAaMH IIPU PELICHUH F€OMETPUUYECKUX 3a1ad.

[TpuMeHATH CBONCTBA TOUKH IIEpECEUCHUs MEJMaH TPEYTOJIbHUKA (LIEHTpa MacC) B PELLIEHUN
3a/1a4.

Bnagers noHsTHEM CpeqHEN JIMHUU TPEyroJIbHUKA U TpalelyH, MPUMEHITh UX CBOICTBa
IIpU pelleHnn reoMmerpuyeckux 3anad. llome3oBatbes Teopemon @asieca W TEOPEMOU O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHSATh UX I PELIEHUS IPAKTUUECKUX 3a/1a4.

[TpuMeHsATHh NPU3HAKY [10]100US TPEYTOJIBHUKOB B PEIIEHUU N'€OMETPUYECKHX 3a/1a4.

[Tonws3oBatbes Teopemoit [Indaropa 1i1s perieHns reoMeTpUYeCcKUX U MPaKTHYECKUX 3a/1a4.
CrpouTh MaTEMaTHYECKYIO MOJIENb B IIPAKTUYECKHUX 3a7a4ax, CaMOCTOSATENIBHO AENaTh YEPTEK U
HaXOAUTb COOTBETCTBYIOLINE JUIMHBI.

Bragerp moOHATHUSMU CHHYCAa, KOCHHyCa M TaHIE€HCa OCTPOro YIJia MPSMOYIOJbHOTO
TpeyrojbHuKa. [1071p30BaThCs 3TUMU NOHITUAMM JUIsl PEIIEHUS TPAKTUUECKUX 3ajau.

Beruucnsate  (pasnuuyHpiMH - criocoO0aMM) — TUIOMIAAL  TPEYTOJbHUKA U IUIOLIAIHN
MHOTOYTOJIBHBIX (PUTYP (ITOJIB3YSCh, T/Ie HEOOXOIUMO, KATBKYIATOPOM). [IpUMEHSTH morydeHHbIe
YMEHMS B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BIMCAaHHOTO W LIEHTPAJBHOIO yTja, HCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEX]Jy XOpJaMH (CEKYIIUMH) U YIJIe MEX/1y KacaTeIbHOW U XOpAOH MpH
pELIEHNN TEOMETPUYECKUX 3a/1au.

Bragerh MoHATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHKA, NMPUMEHSATh CBOMCTBA ONHCAHHOTO
YeTBIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[IpuMeHsTh MOTyUYEHHBIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTeMaTUYECKUe MOJETH IS
3a/1a4 peanbHON KU3HU U IPOBOAUTH COOTBETCTBYIOLINE BBIYUCIEHUSI C IPUMEHEHUEM OO0 U
TPUTOHOMETPUH (TIOJIB3YSACh, I7I€ HEOOXOIUMO, KAIbKYJISITOPOM).

9 knacc

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOJUTH C UX MIOMOIIBIO PA3IUUHbIE
AIIEMEHTHl TMPSMOYTOJIBHOTO TPEYrojbHUKA («pPEHIeHHEe MPSIMOYTOJbHBIX TPEYTOJBHUKOBY).
HaxoauTe (¢ OMOIIBIO KAIBKYJISITOPA) JUTMHBI U YTJIBI JU11 HETaOJIMYHbBIX 3HAUEHUI.

[Tonb3oBatbes hopmynamMu NMPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOXKIEHHSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUUECKUMH BEIMYMHAMH.

Hcnonb30BaTh T€OpeMbl CHHYCOB M KOCHHYCOB JUIsl HAXOXJIECHUS Pa3IMYHbIX 3JIEMEHTOB
TpeyrojbHUKa («pELIeHHE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MPU PEIIEHUH NT€OMETPUUECKHX 3a1a4.

Brnaners nonstusMu npeodpazoBaHMs 1M0I00US, COOTBETCTBEHHBIX 3JE€MEHTOB MOJIOOHBIX
¢uryp. Iloap3oBaTbcsi CBOWCTBAMM MOA0OUS MPOU3BOJIBHBIX (UTYpP, YMETh BBIYUCIATH JJIHHBI U
HaXOJUTh YTJbl y MOoA00HBIX (uryp. IlpumeHsTs cBoicTBa MoJ00Ms B MPAKTUYECKUX 3a]ladax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KAIOLIEM MUpE.

ITosnp30BaTbCA TEOPEMaMU O IPOU3BEIEHUU OTPE3KOB XOpZ, O MPOU3BEIECHUU OTPE3KOB
CEKyILHX, O KBaApaTe KacaTeIbHOM.



[Tonp30BaTbcs BEKTOpaMH, IOHHMAaThb WX TEOMETPUYECKUH H (PU3HUECKUI CMBICIH,
OPUMEHATh MX B PEUICHUHM T€OMETPHUECKuX M (usnueckux 3agad. lIpuMeHsTH cKalsgpHOE
IIPOU3BEICHNE BEKTOPOB VISl HAXO0XKACHUS JJIMH U YIJIOB.

ITonp30BaTbCcst METOAOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B pEUICHUU
TFEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagers NMOHATUAMU NPaBUIBLHOTO MHOTIOYTOJIBHHMKA, [UIMHBI OKPY>KHOCTH, IUIMHBI JAYT'H
OKPY’XHOCTH U paJIMaHHOM MEPBHI yTIiia, YMETh BBIYUCIIATH IUIONIAAb Kpyra U ero yactei. [I[pumensTs
IIOJIy4YE€HHBIC YMEHMS B IPAKTUYECKUX 3a1a4ax.

HaxonuTte ocu (MM LEHTPBI) CUMMETPUHM (UTYpP, NPUMEHSATh JBUKEHUS IUIOCKOCTH B
IIPOCTEUINX CIIydasiX.

IIpuMeHATHh MOJydYEHHBIEC 3HAHUSA HA IIPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJEIU IS
3a/1a4 peanbHON XKU3HU U IPOBOAUTH COOTBETCTBYIOLINE BBIYUCIEHUS C IPUMEHEHUEM OO0 U
TPUTOHOMETPHUYECKUX (DYHKIUH (TTOJIB3YSCH, I7I€ HEOOXOIMMO, KAIbKYJIATOPOM).



3. TemaTnuyeckoe IJIAHKPOBAHME

7 kjaace

(He meHee 68 )

Ha3Banue pa3nena
(TeMbl), YMCJIO YACOB

OcHoBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4aK0IIMXCS

[Ipocreiimue
reoMeTpUUYECKUe
(buUryphI 1 UX
CBOMCTBA.
MN3mepenue
rEOMETPUUYECKUX
Beau4uuH (14 4)

[Tpocreiimue reomeTpuyeckre OObEKTHI:
TOYKH, IPSIMBIE, JIy4YH U YIJIbI,
MHOT'OYT'OJIbHUK, JIOMaHasl.

CMexHbIe U BepTUKalbHbIE yIiibl. Pabora
C IPOCTEUIINMH yepTexkaMu. M3mepenue
ITMHEHHBIX U YTJIOBBIX BEJINYHH,
BBIYMCIICHHE OTPE3KOB U YIJIOB.
[lepumerp u iomans Guryp,
COCTaBJICHHBIX U3 MPAMOYTOJbHUKOB

@dopMyIMpoBaTh OCHOBHBIE IIOHATHS U onpesienenus. Pacro3HaBars
M3y4eHHbIC T€OMETPUYECKHE QUTYPBI, ONIPENENATh X B3aUMHOE
[pacIioyIO’KEHUE, BBIMOJIHATh YEePTEX M0 YCIOBHIO 3a1a4u. [IpoBoauTh
pOCTENIINE OCTPOCHUS C MOMOIIBIO LUPKYJIS U InHeHKku. 3mepsTsb
ITMHEIHBIE U YIJIOBbIE BETMYUHBI T€OMETPUUECKUX U PAKTUYECKUX 0OBEKTOB.
OnpenensTh «Ha rias3» pa3Mepbl peajJbHbIX 00BEKTOB, IPOBOAUTH IPyOyIO
OLIEHKY UX pa3MepoB. Pemars 3a1aun Ha BBIYUCIICHUE JUIMH OTPE3KOB U
BEJIMYMH yIi0oB. Pemare 3a1aun Ha B3aMMHOE PacIioyioKEHNE T€OMETPUUYECKUX
¢uryp. IIpoBoauTts kaaccu(puKanuio yriioB, BEIUUCIATh JIMHEHHbIE U YTJIOBbIE
BEJIMYMHBI, IPOBOIUTH HEOOXOAMMBIE JIOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUN

Tpeyronapauku (22 1)

[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX U
MEepPBUYHBIE NTPEICTABICHUS O PABHBIX
(KOHrpysHTHBIX) (urypax. Tpu nmpusHaka
paBeHCTBa TPEYTOJbHUKOB.

[Tpu3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TPEeyrojabHUKOB. CBOMCTBO MEANAHBI
[PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpEHHBIE U PABHOCTOPOHHUE
TpeyroiabHuKu. [Ipu3Haku u cBoiicTBa
paBHOOEAPEHHOTO TPEYTOJIbHUKA.
[TpoTuB GoJbIIEH CTOPOHBI TPEYTOJIbHUKA
nexxut 6oabimid yrou. [pocteitmume
HepaBeHCTBa B reoMeTpuu. HepaBeHCTBO

Pacrio3naBaTh mapbl paBHBIX TPEYTOJIHHUKOB HAa TOTOBBIX UYepTekax (C
yKa3aHHEM MPU3HAKOB).

BriBouTh cieAcTBuUs (PaBEHCTB COOTBETCTBYIOIIUX SJIEMEHTOB) U3 PABEHCTB
TPEyTOJIHLHUKOB.

DopMyIUpPOBaTh ONpPEAEIEHUS: OCTPOYTOIBHOIO, TYIIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO, PABHOOEIPEHHOT'0, PABHOCTOPOHHETO TPEYTOJILHUKOB;
OHCCEKTPUCHI, BEICOTHI, MEJIMAHBI TPEYTOJIbHHUKA; CEPEAMHHOTO
MeprneHIuKyIspa OTpe3Ka; IepUMeTpa TPEYTroJIbHHUKA.

DopMynupOBaTH CBOMCTBA U MIPU3HAKU PABHOOEAPEHHOTO TPEYTOIBHUKA.
CTpOuTh YepTEXKH, PEIIaTh 3a/1a4u C TTOMOIILI0 HAXOXKICHUS PaBHBIX
TPEyTOIHHUKOB.

[IpuMeHATh MpU3HAKKA PABEHCTBA MPSMOYTOIBHBIX TPEYTOJIHHUKOB B 3a/1a4aX.
Hcnons30BaTh UQPOBBIE PECYPCHI JIJIST UCCIIEIOBAHMS CBOMCTB M3Y4aeMBbIX




TpeyrosibHUKa. HepaBeHCTBO JTOMaHOM.

[ IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTJIIOM B
30°.

[IepBble MOHATHS O JOKA3aTEJIbCTBAX B
FEOMETPHUH

¢buryp.
3HAKOMHUTBHCS C UCTOPHUEH Pa3BUTHUS TEOMETPUHN

[TapannensHble
MpsiMble, CyMMa yTJIOB
rpeyrojapHuka (14 1)

[TapanienbHble TpsIMbIE, UX CBOMCTBA,
[IsTeiii noctynar EBkinuaa. Hakpect
neKale, COOTBETCTBEHHBIE U
0JTHOCTOPOHHUE YTJIbI (00pa3oBaHHBIC
[P TIEPECEUCHUN TTapAILICTbHBIX MPSIMbBIX
CeKyIen).

[Ipu3HaK napaaienbHOCTU MPSMBIX YEpe3
[PAaBEHCTBO PACCTOSIHUM OT TOYEK OJIHOU
MPSIMOM 10 BTOPOH MIPSIMOM.

CyMMa yriioB TpeyroJibHUKA U
MHOT'OYT'OJIbHUKA.

BuerHue yrisl TpeyroJbHUKA

DopMyIMpoBaTh MOHATHE MAPAJUIEIbHBIX IPSIMBIX, HAXOJUTh IPAKTUYECKHE
[PUMEPBI.

M3ydaTh CBOMCTBA yIiI0B, 00pa30BaHHBIX IPU MEPECCUCHUH MapaIEIbHBIX
[IPSIMBIX CEKYILEH.

[IpoBOAUTH TOKA3aTEILCTBA MAPAIIIEIIBHOCTH JIBYX MPSMBIX C IOMOIIBIO
yIJI0B, 00pa30BaHHBIX IIPU [IEPECEUEHUH ITUX MPSAMBIX TPEThEH MPIMOM.
BbI4uciaTe CyMMy yIiioB TPEYrojibHUKAa U MHOTOYTOJIbHUKA.

HaxonuTp unciioBble 1 OYKBEHHbIE 3HAUEHHUS YTJIOB B FTEOMETPUYECKUX
3aJauax ¢ MCII0JIb30BAaHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U
MHOT'OYTOJIbHUKA.

3HAKOMHUTBCS ¢ UICTOPUEN Pa3BUTHUS T€OMETPUN

OKpY>KHOCTb U KPYT.
['eomeTpuueckue
[TOCTPOCHHUS

(14 4)

OKpY)HOCTb, XOPJIbI i TUAMETPBI, UX
cBolicTBa. KacarenbHast K OKpY>KHOCTH.
OKpyXHOCTb, BIUCAaHHAs B yToOJl.
[Tousatue o 'MT, npumenenune B 3a1auax.
buccekTpuca u cepeuHHbIN
MEPIICHINKYIISAP KaK TEOMETPUUECKHUE
MeCTa TOYCK.

OKpy»HOCTb, OITMCAHHAS OKOJIO
TpeyrojibHuKa. Brincannas B
TPEYTrOJIbHUK OKPY’KHOCTb.
[Ipocreiilne 3aa4u Ha TOCTPOEHUE

DOopMyIMpPOBATH ONIPEAEICHUS: OKPYKHOCTH, XOP/bl, IUaMeTpa 1
KacaTeJIbHOW K OKPYHOCTH. MI3ydaTh UX CBOMCTBA, IPU3HAKH, CTPOUTh
uepTexxu. Vccnenosare, B TOM YHCIIe UCIOb3YsI LU(POBBIE PECYPCHI:
OKPY>KHOCTb, BIIUCAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH, BIIMCAHHOM B yIOJI;
[PABEHCTBO OTPE3KOB KacaTE/IbHBIX.

Hcnons3zoBark Meton I’ MT i 1oka3aTenbCTBa TEOPEM O MEPECEUECHUH
OHCCEKTPUC YIIIOB TPEYTOJIbHUKA M CEPEINHHBIX IEPIIEHIUKYIISIPOB K
CTOpPOHaM TpeyrojbHuKa ¢ noMoupio ['MT. OBnageBaTh NOHATHAMU
BIMCAaHHOW M ONIMCAHHON OKPYXXHOCTEM TPEyTrOJbHNKA, HAXOAUTh LIEHTPHI 3THX
OKPY’KHOCTEH.

Perats OCHOBHBIE 3a7ja4X HA IIOCTPOCHHUE: YIJIA, PABHOTO JAHHOMY;

CEpEIMHHOTO MEPIEHIUKYIISIpA JAHHOTO OTPE3KA; MPSIMON, IPOXOAIIEH Yepes




TAHHYIO TOUKY M MEPIEeHANKYIISIPHON JAHHOW PAMOiL; OMCCEKTPHUCHI TaHHOTO
yIJIa; TPEYTOJIbHUKOB I10 PA3JIMYHBIM JIEMEHTaM.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTHUS TEOMETPUN

[ToBTOpEHME,
000011IEHNE
3HaHWUU

(4 1)

[ToBTOpEeHHE 1 0000IIEHNE OCHOBHBIX
MOHSATUI U METOJIOB Kypca
7 Kjacca

Pemath 3a1a4u Ha MOBTOPEHUE, UJUTIOCTPUPYIOLIUE CBSI3U MEXKY pPa3TIUuYHBIMU
YacTSIMU Kypca

8 knacc (He meHee 68 4)

Ha3zBanue pa3jaesa
(TemMbl), YMCJIO YACOB

OcHoBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4YAKIIHNXCS

YerbipéxyronpHuku (12

1)

[TapannenorpamMm, €ro MpuU3Haku U
cBoiicTBa. YacTHBIE Cilydyan
MapayuienorpaMMoB (IIPSIMOYTOJIbHUK,
poMO, KBaapar), X MpU3HAKU U CBOKCTBA.
Tpanenus. PaBHoOOKast M MPSMOYTONIBHAS
Tparenuu.

Y nBoenue Menuansl. LleHTpanbHas
CUMMETPUS

M300paxaTh 1 HAXOJUTh HA YEPTEXkKaxX YEThIPEXYTOJbHUKH Pa3HbIX BUJOB U UX
DIIEMEHTHI.

dopmMynupoBaTh ONpPEACICHUS: apaiieorpaMMa, psIMOYToJIbHUKA, poM0a,
KBaJpaTa, Tpareuy, paBHOOOKOM Tpanenuu, IpsMOyTroJIbHOM TpameLyH.
Jloka3bIBaTh ¥ UCIOJIB30BATh IIPU PEIICHUH 3a1a4 IPU3HAKU U CBOWCTBA:
napajiesIorpaMMa, psIMOyToJIbHUKA, poM0Oa, KBaJpara, TparenuH,
paBHOOOKOM Tpanenuu, NpsIMOyroJIbHON TpaneruH.

[IpuMEHATH METO/ yIBOCHHSI MEIUAHBI TPEYTOJIbHUKA.

Vcnonb30Bath HUGPOBBIE PECYPCHI JUISl UCCIIEI0BAHUS CBOMCTB H3yYaeMbIX
Quryp.

3HAKOMUTBHCS C UCTOPUEN Pa3BUTHUSI TEOMETPUN

Teopema Paneca u
TeopemMa o
MPOMOPLUOHATIBHBIX
OTpe3Kax, MoI00HbBIS
TpeyrojabHuKu (15 1)

Teopema Paneca u Teopema o
[PONOPLUOHATIBHBIX OTPE3KaX.
CpenHsisi TMHUS TPEYTOJIbHUKA.
Tpanenus, e€ cpeaHss TUHUA.
[IportopumoHanbHbIE OTPE3KH,
[IOCTPOEHUE YETBEPTOIO
[POIIOPLUOHATIBHOIO OTPE3KA.

IIpoBOIUTE OCTPOEHHUS C IIOMOILBIO LIUPKYJISA U JINHEUKHU C UCIIOJIb30BaHUE
reopemsl Paseca U TEOPEMBI O IIPONIOPLUOHAIBHBIX OTPE3KaX, CTPOUTH
"YETBEPTHIM MPONOPIMOHAIBHBIN OTPE30K.

[IpoBOINUTH TOKA3ATENBCTBO TOTO, YTO MEMAHBI TPEYTOJIbHUKA I1EPECEKAIOTCS
B OHOM TOYKE, U HAXOJUTh CBA3b C LIEHTPOM MACC, HAXOIUTh OTHOIIICHHE, B
KOTOPOM MEJMAaHBI IEIATCA TOUKOM UX ITePECCUECHMUS.

Haxoauth HO,[[O6HLIC TPCYTOJIbHUKHU HAa 'OTOBBIX UCPTCIKAX C YKA3AHUCM




CBolicTBa IIEHTPa Macc B TPEYTOJbHUKE.
[lonoOHble TpeyroibHUKU. TpH NpU3HaKa
110100151 TpEYroJpHUKOB. [IpakTrueckoe
[IPUMEHEHHE

COOTBETCTBYIOIUX MPU3HAKOB OO0,

Pemrate 3a1a4u Ha TOAOOHBIE TPEYTOJIBHUKHU C MTOMOIIBIO CAMOCTOSATEIIEHOTO
MOCTPOCHHS YePTEIKEH 1 HAXOKICHUS TOJOOHBIX TPEYTOJILHUKOB.
[TpoBOIUTH TOKA3aTEIBCTBA C UCIIOIB30BAaHUEM IPU3HAKOB IOI00MUS.
Jloka3bIBaTh TpH MPU3HAKA [10J100US TPEYTOJIbHUKOB.

[ TprMeHSATH 110JTy4YeHHbIE 3HAHUS IPU PEIICHUN T'€OMETPUYECKUX U
MPAKTUYECKHX 3a/1a4.

3HAKOMUTbBCS C UICTOPUEH Pa3BUTHS FEOMETPUU

ITnomans. Haxoxmenne
TLIOIIAICH
TPEYrOJIBHUKOB U
MHOTOYTOJIBHBIX (QUTYD.
[Tromany mogo0HbBIX

buryp (14 u)

[TonsiTue 06 00IIeH TEOPUU TUIOIAIH.
DopMyIIBI IS TUIOIIAAH TPEYTOJIbHUKA,
napajuiesorpamma. OTHOIICHHE
U101l TPEyroJbHUKOB € O0IUM
OCHOBAHHEM HJIU 0011eil BHICOTOH.
Brraucienue niomaaeil cioxHbIX GUryp
yepe3 pa30MeHHe Ha YacTu M JOCTPOCHHUE.
[Tnomanu duryp Ha kineryatoi dymare.
[Tnouaay nogoOHBIX GuUryp.
Borunicnenue miomazeil. 3anauu ¢
MPaKTUYECKUM coJiepkanneM. Pemenne
3ajad C MOMOIIBIO METO/Ia
BCIIOMOTaTeNbHON TUIOIIAAN

OBnazeBaTh MEPBUYHBIMH MPEJICTABICHUAMH 00 OOIIEH TEOPUH TIIOMIATN
(Mepbl), popMyTHpOBaTH CBOWCTBA IUIONIA/INA, BHISICHATDh UX HATJISIIHBIA CMBICIL.
BeiBoHUTE (hOPMYITBI TUTOIIAIH ITApAJLISIOrpaMMa, TPEYTroJIbHUKA, TPAICIIUN
13 (popMyIIbI TUIOIIAIM IPSAMOYTOJIbHUKA (KBaIpaTa).

BoiBoauTh (hOpMYIIBI TUIOMIAIN BBITYKIOTO YETHIPEXYTObHUKA Yepe3
MUaroHaIy U yroil Mexy HUMU. Haxoauts momanu ¢Guryp, nu300pakEHHBIX
Ha KJeTyaTol OymMare, CIOJIb30BaTh Pa30MEeHNe Ha YaCTH U JOCTPOCHUE.
Pa30upaTh npuMeEphI HCTIONIb30BaHKS BCIIOMOTaTeIbHON TUIOMIAIN AJIs
[pEIICHUS] TEOMETPUUYECKUX 3a]1a4.

Haxonuth miomiaau noao0HbIX Guryp. BerauciasTs uiomaan pa3indHbIX
MHOTOYTOJBHBIX PUTYD.

Pemate 3a1aun Ha TUIOMIAh C MPAKTHYECKUM COJCP>KaHUEM

Teopema [Iudaropa n
Hayana TPUrOHOMETPUHN
(10 u)

Teopema [Tudaropa, e€ qokazaTenbcTBO U
npuMeHeHune. OOpaTHas Teopema
[Tucdaropa.

OrnpenesieHne TPUrOHOMETPUIECKUX
(byHKIUI ocTporo yria,
TPUTOHOMETPUYECKHE COOTHOLIEHUS B
MPSMOYTOJIbHOM TPEYTOJIbHUKE.
(OCHOBHOE TPUTOHOMETPUYECKOE

Jloka3siBaTh Teopemy Iludaropa, ucnonb3oBarsb

e€¢ B IPaKTUYECKUX BBIYUCICHUAX. DOPMYIHPOBATH ONPEIeICHHS
TPUTOHOMETPHUYECKUX (DYHKIUN OCTPOTO yTIiia, MPOBEPATH MX KOPPEKTHOCTb.
BEIBOIUTH TPUTOHOMETPUIECKHE COOTHOIICHUS B IMIPSIMOYTOITEHOM
TPEYTOJIbHUKE.

VccnenoBaTh COOTHOIICHUST MEKIY CTOPOHAMH B TIPSIMOYTOJIBHBIX
TpeyrojapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

Vcrionb30BaTh (GOPMYIIbI IPUBEIEHUS U OCHOBHOE TPUTOHOMETPUUECKOE




Tox1ecTBO. COOTHOIICHUS MEXITY
CTOPOHAMH B TIPSIMOYTOJIBHBIX
TpEeyrojpHUKax c yriaamu B 45° u 45°; 30°
u 60°

TOXIECTBO ISl HAXO0XKICHUS COOTHOLICHUN MEXIYy TPUTOHOMETPUIECKUMU
(YHKIMSAMU pa3IHYHBIX OCTPBIX YTJIOB.

I I[pUMEHATH MOJyYEHHBIE 3HAHUS U YMEHHUs [IPU PELICHUH NTPAKTHYECKUX
3a/1a4.

3HAKOMUTBHCS ¢ UCTOPUEN Pa3BUTUS TEOMETPUN

YTIIBI B OKPY>KHOCTH.
BrmmcanHbie

W OIMCAHHBIC
YETHIPEXYTOJIbHUKH.
KacaTennHbIC

K OKPYKHOCTH.

Kacanue okpyxHoCTEH
(13 )

BriucanHble U LIEHTpaIbHbIE YTJIbI,

YTOJI MEXTy KacaTeJIbHOU U XOPAOH.
YTIIbl MEXAY XOpJIaMU U CEKYLIUMHU.
BrvicaHHbIE U ONMCAHHBIE YETHIPEX -
YTOJIbHUKH, UX IPU3HAKU U CBOICTBA.
[IprMeHeHne dTUX CBOMCTB IIPU PEILIEHUN
FEOMETPUYECKHX 3a/1ay.

B3anMHOe pacnoniokeHHue IByX
oKpykHOCcTel. Kacanue okpyxHOCTEH

@DOopMyIUpPOBaTh OCHOBHBIE ONPEACICHUS, CBI3aHHBIC C YIJIAMH B KpyTe
(BIMCaHHBIN yroJl, IEeHTPaJIbHbIN yrou).

HaxoauTh BIMCAHHBIE YIJIb, OIMPAIOLIMECS Ha OAHY AYTY, BBIYUCIATD YIJbl C
MTOMOLIbIO TEOPEMBI O BIIMCAHHBIX yIilaX, TEOPEMbI O BIUCAHHOM
YETHIPEXYTOJBHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

VccnenoBaTh, B TOM YUCIIE C TOMOIIbIO IIU(PPOBBIX PECYPCOB, BIIMCAHHBIE U
OIMCAHHBIE YETHIPEXYTOJIBHUKH, BBIBOAUTH UX CBOMCTBA U NPU3HAKH.
lcnosb30BaTh 3TU CBOMCTBA U MPU3HAKU IIPU PELICHUH 3314

[ToBTOpEHHE,
00o00mIeHNe
3HaHUI

(49)

[ToBTOpEHNE OCHOBHBIX IMOHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011eHIEe 3HAaHUH

Perars 3a1aun Ha HOBTOPEHUE, UIUTKHOCTPUPYIOLLIKE CBSA3U MEKY Pa3IUnYHbIMU
YacTAMH Kypca

9 knacc (He menee 102 u)

HazBanue pa3aena
(TemMbl), YMCJIO YACOB

OcHoBHOE conep:kanne

OcHoOBHBIE BU/IBI 1eATEIbHOCTH 00y4YAKIIMXCS

Tpuronomerpus.
'TeopeMbl KOCHHYCOB U
CHUHYCOB.

Pewienne
TPEYroJbHUKOB

(16 v)

OnpeneneHne TPUroHOMETPUUECKUX
¢dbynkuuit yrios ot 0° go 180°.

KocuHyC 1 CHHYC MPSIMOTO ¥ TYIIOTO
yria. Teopema kocunycoB. (O000mEHHAs)
TeopeMa CUHYCOB (C painyCcoM OMUCAHHOM

DopMyIUpOBaTh ONpEAEIeHUS TPUTOHOMETPUYECKUX (PYHKINN TYTBIX U IPSAMBIX
YTJIOB.

BBIBOIUTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paZilyCOM ONMCAHHOMN
OKpyXxHOCTH). PemaTe TpeyroibHuKH. PemaTs npakTudeckue 3aaauu, CBOAAIIMECS K
HAaXO0K/ICHUIO PAa3JINYHBIX JJIEMEHTOB TPEYTrOJIbHUKA




OKpyxkHOCTH). HaxoxaeHue JUIMH CTOPOH U
BEJIMYHH YTJIOB TPEYTOJbHUKOB.

DopmyJia MIoIa Iy TPEYroJbHUKA YEPE3
JIBE€ CTOPOHBI U YTOJI MEXAY HUMHU.
Dopmyia mIomaal YeThpEXYroabHIKa
yepes ero AUaroHajiu U Yroj MEeKIy HUMHU.
[IpakTHueckoe NpUMeHEHHUE JT0Ka3aHHbIX
TeopeM

[TpeoOpa3oBanue
o00MsI.
Metpuyeckue
COOTHOILIECHUS B
okpyxHocTH (10 u)

[Tonsarue o mpeoOpa3oBaHUM MOIO0US.
COOTBETCTBEHHBIE 3JIEMEHTHI IOJJOOHBIX
uryp.

Teopema o mpon3BeCHUHN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEACHUN OTPE3KOB
CEKYILIUX, TeOpeMa O KBajpaTe
KacarenbHOU. [IpruMenenue B pereHuu
FEOMETPUUYECKUX 3a/1a4

OcBauBaTh NOHATHE TIPeoOpa3zoBaHus o00us. MccienoBark OTHOIICHHE
IMTMHEWHBIX 3JIEMEHTOB (hUTyp mpu nmpeodpa3oBanuu nmogodus. Haxoauts npuMepsl
MoI00US B OKPYXKAOIIEH EHCTBUTEIBHOCTH.

BbIBOJUTE METPUYECKHE COOTHOIIEHUS! MEXAY OTPE3KaMU XOp/[, CEKYLIUX U
KacaTeJIbHBIX C UCIIOJIB30BAHUEM BIUCAHHBIX YIJIOB M MOAOOHBIX TPEYTOILHUKOB.
PeaTe reoMeTpuyYECKHe 3aa4d U 33/1a4d U3 pPealbHOM )KU3HU C UCIIOJIb30BaHUEM
MOT0OHBIX TPEYTOILHUKOB

BexTopsl (12 u)

OrnpesienieHre BEKTOPOB, CIOXKEHUE U
[Pa3HOCTb BEKTOPOB, YMHOKEHUE BEKTOpA
Ha YHCIIO.

DU3NYECKUN U TEOMETPUUECKHUIN CMBICI
BEKTOPOB.

Paznoxxenue BeKTopa 1o AByM
HEKOJUTMHEapHbIM BekTopaM. KoopanHarsl
BEKTOpA.

CxansapHOe MPOU3BEIECHUE BEKTOPOB, €TI0
MPUMEHEHUE 111 HAXOXKIEHUS JUIUH 1
YIJIOB.

Pemienue 3aa4 ¢ MOMOIIBIO BEKTOPOB.

HpI/IMCHCHHC BCKTOPOB I PCIICHUA 3a1a1

cnonb30BaTh BEKTOPHI KaK HAIlPaBJIEHHbIE OTPE3KH, UCCIIEI0BAaTh T€OMETPUUYECKUI
(mepemenienre) U pU3NUYECKUil (CUIa) CMBICIBI BEKTOPOB.

3HATh ONPEJEIICHNS CyMMbI U Pa3HOCTH BEKTOPOB, YMHOKEHUS BEKTOPA HA YUCJIO,
MCCIIeI0BaTh FEOMETPUUECKUN U (PU3MUECKUI CMBICIBI 3TUX ONEpalui.

Pemars reoMeTpUYECKHE 3a/1a49M C UCIIOJIB30BAaHUEM BEKTOPOB.

PackiiazpIBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

lcnonb30BaTh CKaJIsPHOE MPOU3BEIEHUE BEKTOPOB, BEIBOJUTE €T0 OCHOBHBIE
CBOMCTBA.

BbI4ucasTe CyMMY, Pa3HOCTb U CKaJIIPHOE IPOU3BEICHIE BEKTOPOB B KOOPIUHATAX.
[IpyMeHsITh CKaJIIpHOE MPOU3BEICHUE JJIsl HAX0XKJIEHUS JJIMH U YTJIOB




KMHEMATUKHU U MCXaHUKHU

JlekapToBBI
KOOpJMHATHI HA
MI0CKOCTH (9 )

JlexapTOBBI KOOPAMHATHI TOUYEK Ha
[JIOCKOCTH.

YpaBHeHue npsamoil. YTioBon
Ko2(puIMEeHT, TAaHTeHC yTJla HAKJIOHA,
napajuieNibHbIe U MePIeHIUKYISIPHBIC
MpsIMBbIE.

YpaBHeHue okpy)kHOCTH. Haxoxaenune
KOOpJMHAT TOYEK IepEeCceueHust
OKPYKHOCTH U MPSAMO.

MeTtoa KOOpAUHAT NPH PELICHUN
reOMETPUUYECKUX 3a/1a4.
Vcnonb30BaHre METO]a KOOPAUHAT B
MPAKTUYECKHX 3a7auax

OcBauBaTh ITOHATHE HpHMOerHBHOﬁ CHUCTCMbI KOOpAWHAT, JCKAPTOBLIX KOOPpAUHAT
TOYKH.

BbIBOIUTE ypaBHEHUE IPSIMOUA U OKPY>KHOCTU. BBIIENATH MOMHBIN KBapaT 115
HAaXO0KJICHU LIEHTPa U paJinyca OKPYKHOCTH 110 €€ ypaBHEHUIO.

PemaTe 3a1aun Ha HAXOXKIEHUE TOUEK MEPECEUEHHUS MPSAMBIX U OKPYKHOCTEH €
[MOMOILBIO METO/1a KOOPAUHAT.

Vcrionp30BaTh CBOMCTBA YTIOBOTO KO3 (GUIIMEHTA PSMON IPU PEIIeHUH 3a/1a4, s
OIPEAEIIEHUS PACIION0KEHUS MPSIMOIA.

[IpuMEHATH KOOPAMHATHI IIPU PEIICHUH F€OMETPUUYECKUX U ITPAKTUYECKUX 3a/1ad,
IS IOCTPOEHUSI MATEMAaTHYECKUX MOJIETIEH peasIbHbIX 3a/1a4 («METO KOOPIUHATY).
[Tonb30BaThCs IS MOCTPOCHUSI U UCCIIETOBAHUM IU(DPOBBIMU PECYPCAMHU.
3HAKOMUTBCS C UCTOPUEN pa3BUTHUSI TEOMETPUU

[IpaBusbHBIE
MHOTOYTOJIbHUKH.
JInHa OKPYHOCTH U
MJI0Iaab Kpyra.
Beruncnenue
rIoIanen

(8 1)

[ IpaBrIIbHBIE MHOTOYTOJIBHUKY,
BEIUHCIICHHE UX DJIEMEHTOB. Ynciao u
JUIMHA OKPYXXHOCTH. [[nmuHa nyru
OKpY’KHOCTH. PaguanHas mepa yria.
[1nomans Kpyra 1 €ro 3J€MEHTOB (CEKTOpa
U cerMeHTa). Beruucnenue miomaaeit
(buryp, BKIIOYAIOIIMX 3JIEMEHTHI Kpyra

DopMyIHPOBATH ONPEAEIICHUE TPABUIIbHBIX MHOTOYT'OJIbHUKOB, HAXOAUTh UX
PJIEMEHTBI.

[Tonp30BaThCsl MOHATHUEM JNIMHBI OKPYKHOCTH, BBEJEHHBIM C IIOMOILBIO MTPABUIIBHBIX
MHOTOYTOJIbHUKOB, OITPEAEIISITh YUCIIO, NIMHY JyTH U PaIHaHHYIO0 MEpY yTJia.
[IpoBOUTH MEpEX0]T OT paJUaHHON MEPHI yTiia K TPaayCHOM U HA00OPOT.
Onpenensars I0IMAlb Kpyra.

BriBoauTth hopmyIibl (B rpalyCHON U paJlaHHON Mepe) JUIs IIUH YT, TUIoIaaeit
CEKTOPOB U CETMEHTOB.

BorancnsaTh miomaay Guryp, BKIIOYAIONIUX SIEMEHTHI OKPYKHOCTH (KpyTa).
HaxoauTe miomanay B 3aa4ax peajibHOM KU3HU

JIBY>KEHUS MIIOCKOCTH

(64)

[loHsITHE O NIBUYKEHUU TNIOCKOCTH.
[TapamienpHBIN IEPEHOC, TOBOPOT U
cummeTpus. OCH U LIEHTPbI CUMMETPHH.
[IpocTeiimye NpUMEHEHNS B PEILIEHUN
3aaq

Pa30uparh NpuMepbl, UIUTIOCTPUPYIOLINE MTOHATHUS IBUKEHUS, IIEHTPOB U OCe
CUMMETPUH.

DOopMyIUpPOBaTh ONPEAEICHUS MapalIeIbHOrO IEPEHOCA, IOBOPOTA U OCEBOU
CUMMETpPUHU. BBIBOIUTE UX CBOICTBA, HAXOJUTH HETIOABH)KHBIE TOUKH.

Haxo1uTh EHTPhI U OCH CUMMETPUH npocTeHmux Guryp.




I IpuMeHATH MapasuIeIbHBIIA IEPEHOC U CUMMETPUIO IIPU PELLIEHUH IT€OMETPUUECKUX
3anad (pa3douparb MPUMEpHI).
Vcrons30BatTh U HOCTPOSHHS U UCCIISIOBAHUI IU(PPOBBIC PECYPCHI

[ToBTOpEHME,
000011IeHHE,
CUCTeMaTU3aIHs
sHaHu (7 9)

[loBTOpEHNE OCHOBHBIX MOHITHI U
METOJIOB KypCcOB 7—9 KJ1accoB,
00001IIeHNE U CUCTEMATU3ALMS 3HAHUH.
[Ipocreiimme reomeTpudeckue GUrypsl u
MX CBOMCTBA. lI3MepeHne reomeTpuyeckux
BEJINYMH.

TpeyroJbHUKH.

[TapanienbHbIe U MIEPIICHIUKYJIISIPHBIC
MpsIMBIE.

OKpyKXHOCTb U KpyT. [ 'eomeTpruueckue
[MOCTPOEHHUS. YTJIbl B OKPY>KHOCTH.
BrniucanHble ¥ ONMCaHHBIE OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.
UeTbip€xyroibHUKU. BriicaHHbie 1
OTHMCAHHBIE YETHIPEXYTOJIbHUKH.
Teopema [Iudaropa u Hayana
TpuUroHomeTpuu. Pemenne oomumx
TPEYTOJIbHUKOB.

[IpaBUIbHBIE MHOTOYTOJIbHUKH.
[IpeoOpa3oBaHUs MIOCKOCTH. J[BHKEHUSI.
[Tonobue. CummeTpus.

TImomans. Beraucnenme miomanaei.
[Tnomanu mogo0HBIX Huryp.

JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH.

BCKTOpBI Ha IJIOCKOCTHU

OnepupoBath NOHATHAMU: PUTYpa, TOUKA, IPAMasi, yTroJl, MHOTOYTOJIbHHUK,
paBHOOEAPEHHBIN U PABHOCTOPOHHUM TPEYTOJIbHUKH, MPSIMOYTOJIBHBIIH
TPEYroJbHUK, MeIMaHa, OUCCEKTPHUCa U BHICOTA TPEYTOJIbHUKA, [TapaljIesiorpamm,
POMO, MPSMOYTOJILHUK, KBaJIpaT, TPaNeLus; OKPY>KHOCTb, KacaTeJIbHAs; PABEHCTBO U
nomobue Guryp, TpEyrolbHUKOB; MAPAJUICTLHOCTD U IEPIICHIUKYJIIPHOCTD TIPSIMBIX,
YTOJI MEXIY IPSIMBIMH, CAMMETPHSI OTHOCUTEILHO TOYKU U TIPSIMOIL; JIMHA,
paccTosiHue, BEIMYMHA YIJ1a, IJI0Adb, IEPUMETP.

M crionb3oBath GOpMyIIbL: IEPUMETPA U TIJIOMIAIA MHOTOYTOJIBHUKOB, JTHHBI
OKPYXHOCTH U IIOIIAIN Kpyra, 00bEMa MpsMOYToJIbHOTO Mapaieienurne/a.
OnepupoBaTh NOHATUAMU: IPSIMOYTOJIbBHASI CUCTEMa KOOPAUHAT, BEKTOD;
MCII0JIb30BaTh 3TU NOHATHS JJI IPEACTaBICHUS JAHHBIX U PELICHUS 3a/1a4, B TOM
qrclie U3 APYTrux y4eOHbIX mpeaMeToB. PemaTs 3a1auu Ha MOBTOPEHUE OCHOBHBIX
MOHITHA, WILTIOCTPALIUIO CBSI3EH MEKIy pa3iIMuHbIMH YacTsIMH Kypca. BeiOuparts
METOJI JIsl pEeLeHUS 3aauu.

Pemmate 3a1aun U3 MOBCETHEBHON KU3HH







