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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [IeHHOCTh M3ydeHHs reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXI€HUsl «OT IPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss MOKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHAS JMHUSA B W3YyYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YYHUTCS CTPOUTH
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKM3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO MOAUEPKMBATH CBSI3U TEOMETPUHM C JAPYTUMHU Yy4E€OHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Merox koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockocTuy, «lIpeodpazoBanus mogo0ous».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

BocnurarenbHbli noTeHuua  npeamera «I'eomerpus»

peanu3yeTcss 4epe3: MPUBICYCHUE BHUMAHUS OOYYAIOIMUXCS K IIEHHOCTHOMY
aCTIEKTy M3y4aeMbIX Ha yPOKax MPEAMETOB, SIBICHUN W COOBITHI, MHUITUUPOBAHUE



00CY)XJIeHHA, BBICKa3bIBAaHUI CBOETO MHEHWsI, BHIPAOOTKH CBOETrO JIMYHOCTHOTO
OTHOIICHUSI K HW3y4aeMbIM COOBITHSIM, SBJICHHSIM, JIAIAM; T[PUMEHEHHE
WHTEPAKTUBHBIX (POpPM yueOHOU pabOThl — MHTEIUIEKTYAIbHBIX, CTUMYIUPYIOIIIX
MO3HABATEIIGHYI0 MOTHBAIIMIO, WIPOBBIX METOJWK, JTUCKYCCHH, HAroIIMX
BO3MOKHOCTh MPUOOPECTH OTBIT BEJCHUS KOHCTPYKTHUBHOTO JAWAJIOTA; TPYIIIIOBOM
paboThl, KOTOpasi yYUT CTPOUTH OTHOIIECHUS U JIEHCTBOBaTh B KOMAaHJIE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO MBIIUICHUS;, TTOOYXKICHHE 00YyJaronuxcs
COOMIOIaTh HOPMBI TIOBEACHUS, TIpPaBWIa OOIICHHWS CO CBEPCTHHKAMU U

nearoru4ecKuMu paboTHHUKAMHU, COOTBETCTBYIOIIIHE yKJIaay
o011eo0pa3oBaTeIbHON OpraHu3aluu, YCTaHOBJICHUE u MOJIJIEPIKKY
n00poKenaTeIbHOM aTMocdepbl; OpraHHu3aluio HACTaBHUYECTBA

MOTHMBHUPOBAHHBIX U JSPYAUPOBAHHBIX OOYYAIOIIMXCS HaJ HEYCIEBaOIUMU
OJIHOKJIACCHUKAaMH, JaloMIero oO0ydJarolmMMCsl COLMAIbHO 3HAYUMBIA  OIBIT
COTpYJHHYECTBA W B3aUMHOM TIOMOIIM;, WHUIIMUPOBAHUE U  TMOJJEPKKY
HCCIIEIOBATENbCKON AESATEIbHOCTA 00yUYaroNIUXCsl, MJIAaHUPOBAHUE U BHITIOJTHEHUE
WHJIUBUAYAJIBbHBIX M TPYIIOBBIX MPOEKTOB BOCIHUTATEILHON HaIPaBICHHOCTH.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIO LMPKYJS W JIMHEMKH. TpeyroibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W MNpU3HAKA PABHOOEAPEHHOTO TpeyroyibHUKa. IIpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OoJbllel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yrma W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas # ONHCaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpsimoyrosnbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiment mnomodus. I[lpusHaku momOOHs
TpEeyroJbHUKOB. [IprMeHeHne noqooust mpy peleHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUX 3aJad C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO  HANpPaBJIECHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HaJl BEKTOpamMu. Pa3nokeHue BEKTopa MO JABYM
HEKOJUIMHEApHbIM BekTopaMm. Koopaunatel BekTopa. CBA3b MEXKAY KOOpJAUHATAMHU
BEKTOpa M KOOpPAMHATAMH €ro Hadaja M KoHUA. CKaIApHOE IpPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXOXKICHUS JUIMH U YTJIOB.

JlexkapToBbI KOOPIMHATHI HA MJIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEN U MpAMBIX. MeTOJ KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yIjia, BBIYMCIECHUE JJIMH AYr OKpyxkHocTeil. Ilimomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (d1eMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KCHHSM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM MJIsl YCHEIHOW MpOoQecCHOHATBHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTypOW KaK CPeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HU  (3I0pOBOE  IMTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTU4YEeCKUX 3HAHUM IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHSIIOIHMCS YCJIOBHSIM CONHMAIbHOI W NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBEISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHIH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHusl, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATENILHO BHIOUPATh (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOU JESITEIIbHOCTH, IUIAHUPOBATH OPTAHHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YaCTh PabOTHI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IIJIAH, AJITOPUTM PELICHMs 3a1ayd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh UW3y4YeHHBIE TE€OMETpUYECKHE (UTYpbI, ONpPEneisTh HuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatb rpyOyl0 ONEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYIOJIBHOTO
TPEYIrOJIbHUKA, B PEIICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapamiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 0 TOUYEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEHECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€¢ meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OHMCCEKTPHCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOI0 K TOUKE KaCaHMUS.



[lonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATD
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISI U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUUECKUX 3a1au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Bianers moHsTHEM CpeaHEN JIMHUM TPEYTOJbHHUKA W TPAlEUWd, PUMEHSATD
X CBOMCTBA NPHU PEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATH UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUYECKHUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTPOro yrjia
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ATUMH MOHATHIAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOTYyYEHHBIE YMEHHS B IPAKTUYECKUX 3a1a49aX.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagets moOHATHEM OIMCAHHOIO YETHIPEXYIOJIbHMKA, IPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (MOJB3YSICh, TIAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUM OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



NPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYJISATOPA) JJIHHbI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIAEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonb3oBarbest cBoCcTBaMU 110100 POU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oaydyeHHble YMEHMS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOINE BHIYUCIICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumeHnoBaHue pa3jesioB U TeM J1eKTpoHHbIe (L1PPOBbIE)
Ne n/m nporpaMmbt Bcero o0pa3oBaTe/bHbIe pecypchl
[Ipocreiimme reome ecKHe
1 I/If CBZﬁPl]iJBI/; IF/I31\1:[e TepHI/II;a Fe:Mfl)‘Hf/I}l’II:(,:IKI;I/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubmuorexa [JOK
2 Tpeyronbiimici 22 https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsMbIEe, CyMMa yTJIOB 14 bubnmnoreka [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomerpruueckue 14 bubnuorexa [HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> losTopenne, obobmenne sHannii 4 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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 KVIACC

JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Beero (undposbie)
NPOrpaMMmblI o0pa3oBaTe/IbHbIE
pecypcsl
N bu6nmoreka [IOK
1 4 12
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IPONOPLUOHAIIBHBIX OTPE3KAX, OA00HBIE 15 bubmmorexa LOK
POTIOPHL P > 1A https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Tnomans. Haxoxaenue miomanei
3 Tpe mOJfI:HI/IKOB u i[/[Horo OJijHﬂHx ¢bur 14 bubmmorexa [TOK
peyr 4 P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 bubnmnorexka HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. BriicanHsle n
5 ONMCAHHBIE YETHIPEX YT OJIbHHUKH. 13 bubmuorexa [JOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmmoteka [IOK
0 Hosropetine, obobuierne sHanmit 4 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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 KJIACC

HaumeHoBaHue pa3iesioB M TeM

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE

Ne i/ I — Bcero pecypcebl
T .T
1 PUFOHOMCTPHA. 1 COPEMBI KOCHHYCOB H 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2c
CUHYCOB. PellieHue TpeyroibHUKOB
[Ipeo6 ous. M
2 PeOOPasOBAIHe OO0, AICTPHACCIHE 10 bubmuoreka [{OK https://m.edsoo.ru/7f41al2c
COOTHOIIEHHS B OKPY>KHOCTH
3 Bexropst 12 bubnmoreka [{OK https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpAMHATHI HA TUIOCKOCTH 9 bu6nuoreka L{OK https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY>KHOCTH H ILJIOIIAb KpyTa. 8 bubnmoreka [{OK https://m.edsoo.ru/7f41al2c
Brrunciienne momanaeit
6 JIBM>KEHHS TIJIOCKOCTH 6 bubnmoreka [{OK https://m.edsoo.ru/7f41al2c
I1 6006
7 OBTOP CHIC, ODODIICHAE, CHCTEMATHIAMIA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41al2c
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne  Tema ypoka KoauuectBo JlaTa JJIeKTPOHHbIE IU(PPOBHIE
n/n 4acoB u3ydyeHusi oOpa3oBaTeibHbIE PeCcypChl
1. Touka, npsMas 1 OTPE30K 1 https://m.edso0.ru/8866b724
2. Jlomanas. IlonsTHe O HEpaBEHCTBE JOMAHOM. 1
MHOroyroibHuK.
3. | Jly4 u yron. Buns! yrios 1 https://m.edsoo.ru/8866ch6a
4. buccekrpuca yria 1
5. CpaBHeHHE OTPE3KOB U YTJIOB 1
6. V3MepeHue OTpEe3KOB U YIJIOB 1
7. CMEXHBIC U BEpTHKAIBHBIC YTIIBI 1 https://m.edso0.ru/8866¢c5c0
8. CMexXHbIC U BEPTUKAIBHBIC YTIIbI 1 https://m.edsoo.ru/8866¢7be
9. TIlapannenbHOCTh U MEPHEHAUKYISIPHOCTH PSIMBIX 1
10. Pemenue 3amau 1
11.  Komumponwvnas paboma Nel no meme 1
«Hauanvnole 2zeomempuueckue ceedeHusn»
12. Tpeyronsuuk. PaBHOOEIpEHHBIN U 1
PaBHOCTOPOHHUN TPEYTOJIbHUKH
13. TlepBblit mpu3HAK paBEHCTBA TPEYTOJbHUKOB 1 https://m.edsoo.ru/8866d1fa
14. TlepBblil npU3HAK paBEHCTBA TPEYTOJIHLHUKOB 1
15. TlepneHAMKYJISp K MPAMOIA 1 https://m.edsoo.ru/8866d6fa
16. Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 1 https://m.edso0.ru/8866d880
17. CpoicTBa W MpPU3HAKU PaBHOOCAPEHHOTO 1 https://m.edsoo.ru/8866e26c¢



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

TpPEYroJIbHUKa

18. BTtopoii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB 1
19. BTopoii mpu3HaK paBeHCTBA TPEYTOJbHUKOB 1 https://m.edsoo.ru/8866d34e
20. Tperuit mpu3HaK paBEHCTBA TPEYTOJIBLHUKOB 1 https://m.edsoo.ru/8866e01e
21. Tperuii npru3HAaK paBEHCTBA TPEYTOJIHHUKOB 1 https://m.edsoo.ru/8866e88e
22.  OKpYy>XHOCTb U KPYyT 1
23. TlocTpoeHus UpKyIeM U JTUHEHUKOM 1
24. Tlpumepsl 33124 Ha TOCTPOCHUE 1
25. Pemrenune 3agau 1
26. Koumponvhas pavoma No2 no meme 1
«Tpeyzonvnuxu. Ilpuznaxu pasencmea
Mpey2o1bHUKO06)
27. OrmpeneneHue mapauieIbHBIX MPSIMBIX 1 https://m.edsoo.ru/8866ef64
28. llpu3Haku mapauieIbHOCTH ABYX MPSMBIX 1 https://m.edso0.ru/8866f086
29. IlpusHaku mapamiedIbHOCTH ABYX MPSMBIX 1
30.  Axkcuoma mapaiieNIbHbIX MPSIMbBIX 1
31. Teopemsl 00 yriax, 00pa3oBaHHBIX JBYMs 1 https://m.edsoo.ru/8866f3b0
napaJuieIbHBIMU NPSIMBIMA U CEKYIIICH
32. Teopemsl 00 yriax, 00pa3oBaHHBIX JIBYMS 1
napajuieIbHBIMUA TPSIMBIMUA U CEKYIIICH
33.  VYTaBl ¢ COOTBETCTBEHHO MapaIeTbHBIMH WITH 1
[eprieHAUKYISIPHBIMU CTOPOHAMHU
34. Pemenue 3agau 1
35. | Pemrenue 3amau 1
36. Koumponvnas paooma Ne3 no meme 1

«I 1 apasiéjibHble npamble)



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

37. Teopema o cyMMe yIjIOB TPEYrojabHUKA. BHerHmi https://m.edso0.ru/8866f630
yTOJI TPEYTOJIbHHUKA

38.  OcTpoyroiabHbBIH, MPSIMOYTOIBHBIN U https://m.edsoo.ru/8866f8ba
TYTOYTOJILHBIN TPEYTOJbHUKH

39. Teopema 0 COOTHOMICHHUSIX MEKIY CTOPOHAMH U https://m.edsoo.ru/8866fa5e
yIJIaMU TPEYTOJIbHUKA

40. Teopema O COOTHOIIECHUSIX MEXIY CTOPOHAMHU U
yrIamMH TPEYroJbHUKA

41. HepaBeHCTBO TPEYTrOJIbHHUKA https://m.edsoo.ru/8866e3a2

42. Pemenue 3amau

43.  Konmponvnasn paboma Ned no meme https://m.edsoo.ru/8866echc
«Coomnowenun meixicoy CmopoHamu u yenamu
mpey2onbHUKa»

44. HexoTopsie CBOWCTBA U MPU3HAKU
IPSMOYTOJIBHBIX TPEYTOJbHUKOB

45. HekoTopsie CBOWCTBA U MPHU3HAKH https://m.edsoo.ru/8866eb22
IPSIMOYTOJIBbHBIX TPEYTOJILHUKOB

46. TlpusHaku paBeHCTBA MPSAMOYTOIBHBIX
TPEYroJILHUKOB

47. PaccrosiHHE OT TOUYKH 110 TpsiMoii. Paccrosinue
MEXKTy IMapajuIeIbHBIMU TPSMBIMH

48. PaccrostHME OT TOYKH 110 psiMoii. Paccrosiaue
MEXy TTapauIeIbHBIMUA TIPSIMBIMH

49. Pemenue 3a1a4y

50. Pemenwue 3amau

51. T'eomerpuueckoe mecto Touek. CBoiicTBa

OMCCEKTPUCHI yria



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22

52,

CBolicTBa cepeIMHHOTO MEPIICHIUKYJISIpa K
OTpE3KY

53. CaoiicTBa TMaMETPOB U XOPJ OKPYKHOCTH https://m.edsoo.ru/88670800
54. Tpwu ciydas B3aUMHOTO PacIOI0KEHHUS https://m.edsoo.ru/88670e9a
OKPY>KHOCTH U IIPSIMOU
55. KacarenbHas 1 ceKyInas K OKpy>KHOCTH. https://m.edso0.ru/88670a62
CBOIICTBO KacaTelnbHOMN
56. OKpy>KHOCTb, BIIUCAHHASI B YTOJL. https://m.edsoo.ru/8867103e
57. BmnwucaHHas U OMCaHHAsI OKPYKHOCTH
TPEYroJibHUKa
58. OceBas cummeTpus U €€ CBONCTBA
59. [IIpumepsl CHMMETPHH B OKPYKAIOIIIEM MUPE
60. Koumponvnan paboma Ne5 no meme
«IIpamoyzonvholit mpeyzoibHuK.
TI'eomempuueckoe mecmo mouex»
61. IloBropenme. YTibI https://m.edso0.ru/886715b6
62. IloBropenwme. [Ipu3Haku paBeHCTBA https://m.edsoo.ru/886716ec
TPEYrOJbHUKOB
63. IloBropenue. [lapanienbHbie MpsMbIe
64. IloBTopenwme. TPEyroNbHUKU M UX BUIBI https://m.edso0.ru/886719bc
65. Hmozosas konmpoavHas paboma
66. IloBropenue. Pemienue 3amau



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

67.
68.

OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

[ToBTOpenue. Pemenue 3amau

[loBTOpeHnue. Pemenue 3amau
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8 KVIACC

Ne  Tema ypoka KoauuectBo JlaTta mo dara no ¢gaxry
n/n 4acoB IUIAHY
1. MHoOroyroiabHuK. BeImyKkiiblii MHOTOYTOJIbHUK. YeThIPEXYTOJIbHUK 1
2. [Tapannenorpamm, ero Npu3Haku 1
3. [Tapannenorpamm, ero cBoiicTa 1
4. [IpsiMOyTOABHHUK, POMO, KBaJPaT, UXTPH3HAKH 1
5. [IpsimoyronbHUK, poMO, KBaJpaT, UX CBOMCTBA. 1
6. Tpanenus 1
7. Pemenue 3anau no teme «Tpanenus» 1
8. PaBHOOepeHHas Tpamnenus 1
0. [IpssMoyronbHas Tpanenus 1
10.  YaBoenue menuanbl. [IpuMeHeHre yaBOCHUs MEIHAHbI 1
11. = UenrpanbHas cummeTpus 1
12. Konmponvnaa paboma Ne 1 no meme « Hemuwipexyzonvrhuxuy 1
13. Teopema ®aneca u TeopemMa 0 MPONOPLIMOHATIBLHBIX OTPE3Kax. 1
14. Teopema @aneca u TeopemMa 0 TPONOPLHUOHAIBHBIX OTPE3KaX. 1
15.  CpenHsis TMHUS TPEYTOJILHUKA 1
16. 3amaum 1o TemMe «CpenHss IMHUS TPEYTONBHUKA) 1
17. = Tpanenus, e€ cpemusist TUHUS 1
18.  3amauu 1o Teme «CpenHss JIUHUS TPATICIIUI. 1
19. IIponopuuoHaibHBIE OTPE3KHU, IOCTPOCHHUE YETBEPTOTO 1




IIPOIOPHHUOHATIEHOI'O OTPE3KaA

20.  CaolicTBa IEHTpPa MacC B TPEYrOJIbHUKE 1
21. llomoOHbIe TPEYrOIBHUKH 1
22.  llepBblii mpU3HAK OI0OUSATPEYTOTHLHUKOB 1
23.  Bropoii mpu3Hak noo0us TpeyroibHUKOB 1
24.  Tperunii npusHaK MOZOOHS TPCYroIbHUKOB 1
25 Pemenue 3anau no teme «IlogoGHbIE TPEYTONBHUKI 1
26. lloBropenue no teme «IlogoOHBIE TPEYTONLHUKI 1
27. Koumponvuas paooma Ne 2 no meme «Iloooonble mpeyzoivHuKu» 1
28. Teopema ITudaropa, e€ moxa3aTenbCTBO 1
29. Teopema [Mudaropa, e€ npumeHeHwme. 1
30. O6parnas Teopema [ludaropa. 1
31. Pemenue 3amau ¢ ucnonp3oBanueM Teopemsl [Tudaropa. 1
32. OrnpezenieHre TPUTOHOMETPUUYECKUX QYHKIIUNA OCTPOTO yria 1
33. TpuroHomeTprudecKkue COOTHOIIEHHUSI BIIPSIMOYTOJIBHOM TPEYTOJIbHUKE. 1
34. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
35. COOTHOIIEHUS] MEXKTy CTOPOHAMU B MPSIMOYTOJIHHBIX 1
TPEYroJIbHUKAX C yriamu B 45°u 45°
36. COOTHOIIIEHHS MEXK]1y CTOPOHAMU BIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C 1
yriaamu B 30° u 60°
37. Konmponsnaa paboma Ne 3 no meme «Teopema Ilughazopa» 1
38. [MonsTre mnomaau Guryps 1
39. [Inomane TpeyroapHUKa 1
40. [Tmomaae napasmienorpamMmma 1
41. OTHoOLIEHUE TUIONIa/Ie TPEYTrOIbHUKOB 1
42. Brruucnenue miomnaaei cioxHeIx Guryp 1




43, [Tnomaau ¢puryp Ha KieTdaTon Oymare 1
44. [Mnomaau moxo6HBIX puryp 1
45. Brrumncienue miomianei mogo0HbIX Guryp 1
46. [IpakTrueckue 3aaun Ha BBIYMCICHUE TUIOLIAACH 1
47. [IpakTHueckue 3a1aun Ha BEIYMCIICHUE TTOMIaAeH 1
48. @ 3amauM C MPaKTUYECKUM COJIEPKAHUEM. 1
49.  Pemenue 3a1a4 ¢ NOMOIIBIOMETOAA BCIOMOTraTEIbHOM IIOMIAIN 1
50. Pernienue 3a7a4 ¢ TOMOIIBIO METO/IaBCIIOMOTaTENIbHOM TIOIAAN 1
51. Konmponvnaa paboma Ne 4 no meme «llnowaou ghuzyp» 1
52. Brnincannblie 1 IEHTpaIbHBIE YTIIbI 1
53. VYron Mexay kacateabHOU U XOpAOH 1
54. Vsl MeXAy XOpAaMu U CEKYILIUMHU 1
55. Pemenue 3anay no teme «OKpy>KHOCTbY. 1
56. BnucanHnble v onMcaHHbIE YETBIPEXYTOIbHUKH 1
57. CBoiicTBa BIIUCAHHBIX U OMUCAHHBIX YETHIPEXYTOJIbHUKOB 1
58. [IpuMeHeHre 3TUX CBOMCTB MPU PEUICHUU F'€OMETPUUECKUX 3a/1a4 1
59. IIpuMeHeHne 9TUX CBOWCTB MPU PELICHUU N'€OMETPUYECKUX 3a1au. 1
60. BzanmHoe pacnonoxeHue ABYX OKpYKHOCTEH 1
61. 3a/auM Ha B3aMMHOE PacIoJIOKEHHUE JIBYX OKPYKHOCTEH 1
62. Kacanue okpyxHOCTEN 1
63. Pemenue 3a1ay Ha KacaHWe OKPYKHOCTEN 1
64. Konumponvnas paboma Ne 5 no meme «Yenvt u okpyrcnocmuy 1
05. [ToBTrOpenue. UeTbIpEXyroJbHUKU 1
66. [ToBTopenue. [TogoOHBIE TPEYTOILHUKHI 1
o67. [ToBTopenue. Teopema [Tudaropa 1




68. ‘ [ToBTopenwue. [Lnomanu Guryp
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME
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9 KJIACC

Ne Tema ypoka KoJu-Bo
n/n 4acoB

BekTopbl 15

1 | [lonstue BexTopa. ®uznueckuii u 1
Tr€OMETPUUYECKUN CMBICIT BEKTOPOB

2 | PaBeHCTBO BEKTOPOB 1

3 | CnoxeHne M BHIYMTAHHE BEKTOPOB. 1

4 | CnoxeHue U BHIYUTAHUE BEKTOPOB. 1

5 | YMHOXEHHE BEKTOpa Ha YHCIIO 1

6 | [IpumeHeHNEe BEKTOPOB K PEHICHUIO 33/1a4. 1
CpenHsisi TUHYS TpaneiH

7 | Paznoxenue BekTopa 1o AByM 1
HEKOJUIMHEApHBIM BEKTOpaM

8 | Koopaunatet BekTopa. CBsI3b MEXKAY 1
KOOpJMHATaMH BEKTOpa U KOOpAUHATAMU €TI0
Hayasa M KOHIIA.

9 | Yron mexay BekTopamu. CkansipHOe 1
IIPOU3BE/ICHNE BEKTOPOB

10 | CkansgpHoe npousBeJIeHHE B KOOPIMHATAX 1

11 | CgoiicTBa CKalsIpHOTO NPOU3BEACHUS 1
BEKTOPOB

12 | llpumeHeHNe CKATIIPHOTO MPOU3BENCHUS 1
BEKTOPOB IIPU PEUICHUH 3324

13 | Pemenue 3anau 1

14 | Pemrenue 3amau 1

15 | Konmponsnasn pavoma Ne 1 no meme 1
«Bexkmopu)
JleKapToBbI KOOPAMHATHI HA IMVIOCKOCTH 9

16 | JlekapToBBI KOOPAMHATHI TOUEK Ha MJIOCKOCTH 1

17 | YpaBHeHUE OKPYKHOCTH. 1




18 | YpaBHeHue npsmon 1

19 | KoopauHatel TOYEK epecedeHus 1
OKPYKHOCTH M IIPSIMOM

20 | Ilpocreiimue 3a1a4u B KOOPAUHATAX 1

21 | Ilpocreiinmue 3a1a4i B KOOPAUHATAX 1

22 | [IpuMmeHEeHHE METO/Ia KOOPAMHAT K PEIICHUIO 1
3a1a4

23 | Pemenue 3aga4 o Teme: «Y paBHEHUS 1
OKPYKHOCTH U IIPSIMOI».

24 | Koumponvnas paboma Ne2 no meme'"' 1
«/lexapmoevl KOOpOUHaAmMbl HA NAOCKOCIU)
Tpuronomerpus. TeopeMbl KOCHHYCOB U 13
cUHYCOB. PellieHue TpeyrojibHUKOB

25 | OnpeneneHue TPUTOHOMETPUUYECKUX
¢yukuuii yrios ot 0° 1o 180° 1

26 | OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTRO.

DopMyITBl TPUBEICHISL. 1

27 | Teopema o mIom@aan TPEyroIbHUKA. 1

28 | Pemenue 3a1a4 Ha BEIYMCIIEHHE THIOMIAAN
TPEYroJbHHUKA 1

29 | Teopema cuHYCOB. 1

30 | Teopema KOCHHYCOB. 1

31 | Pemenue TpeyroibHUKOB. 1

32 | Pemenue TpeyroibpHUKOB 1

33 | ®opMmyna IO YETHIPEXYTOIBHUKA
qepe3 ero JMaroHaJId U yrojl MKy HUMU 1

34 | Pemenue 3a1au Ha BBIYMCIICHUE TUTOIIAAN
4ETBIPEXYTOJIbHUKA 1

35 | UsmepurenbHbie pabOTHI 1

36 | [ToBropenue o reme «TpuroHomMeTpus» 1

37 | Koumponovnasa paboma Ne 2 no meme 1
«Tpuzonomempusny
IIpeoOpa3zoBanue nogodusi. Merpudeckue 10

COOTHOILICHHUS B OKPY’KHOCTH




38 | Ilonstue o mpeobpazoBaHuM NOAO0OUS 1
39 | Tomoterus. [Togobue B >kU3HH 1
40 | CoOTBETCTBEHHBIE DJIEMEHTHI TOJOOHBIX

¢uryp 1
41 | TlepumeTps! u mIoniaau NoAoOHBIX GUTYp 1
42 | Teopema 0 mMpOU3BEACHUHU OTPE3KOB XOPJI 1
43 | Teopema o mpoU3BEICHUU OTPE3KOB

CEKYIIUX 1
44 | Teopema 0 KBajipaTe KacaTeJIbHOU 1
45 Pemenue 3amau Ha MeTpUYECKUE

COOTHOLIECHHUS B OKPYKHOCTH 1
46 | Iloeropenue no teme «IIpeoOpazoBanue

moo0usi. MeTpuiecKkne COOTHOIIICHHS B

OKPYKHOCTH» 1
47 | Koumponvuas paboma Ne3 no meme

«lIpeobpazosanue noooous. 1

Mempuueckue coomnouienus

OKPYJHCHOCHUY

IIpaBwibHbIE MHOTOYIOJIbHUKHU. J1uHA

OKPYSKHOCTH U IJIOIIAAb Kpyra. Beruucienue 8

nJiomaei
48 | IlpaBuibHBIE MHOTOYTOJIBHUKH,

BBIYUCJICHUEC MX DJIEMCHTOB 1
49 | Ywcno m U JUIMHA OKPYKHOCTH 1
50 | JlnwHa IyTH OKPYKHOCTH 1
51 | PaamanHas Mepa yria 1
52 Iliromane kpyra 1
53 [Inomane cexropa u cerMeHra 1
54 | Tlmomanu ¢uryp, BKIOYAOMINX DJIEMEHTHI

Kpyra. 1
55 | Koumponsnasn paooma Ne5 no meme

«Ilpasunvuvie muozoyzonvnuku. /[nuna 1

OKPYJHCHOCIMU U RA0WA0bL Kpyed. Botuucnenue
naouwaoeil)




JBrKeHUst 5
56 | IloHsiTHE O IBMKEHUHU TUIOCKOCTH 1
57 | ITlapautenbHbIN TEpEeHOC 1
58 | IloBopoT u cuMMeTpus 1
59 | Ocwu u IeHTPbl CHMMETPUH 1
60 | Ilpocreiimme NpUMEHEHHS B PEILICHUH

3a1ay 1

HTorosoe noBropeHue 8
61 | Ilpu3Haku paBEHCTBA TPEYTOJbHUKOB. 1
62 | YeTblpeXyroJbHUKH. 1
63 | Ilmomanu npocThix Guryp 1
64 | Teopema KOCHUHYCOB. 1
65 | Teopema CHHYCOB. 1
66 | Hmozosas konmpoavnas paboma 1
67 | Pemenue 3anau 1
68 | Pemenwne 3amau 1




1.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. ['eomerpus: 7-9-e¢ kiaccel: 0a30BbIii ypOBEeHb: y4eOHHK, 7-9
knaccel/  Atanacsn JI.C., byryzoB B.®., Kagomues C.b. u gapyrue,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»






