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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pAa3AEJIOB UIKOJBHOW MaTE€MaTHKH,
UMEIOIINKA CBOEH LENbI0 00ECIEeUNTh M3YyYEHUE CBOMCTB M Pa3MEpPOB (QUIYp, HX
OTHOUIEHMI M B3aUMHOE  pPAaCIHOJIO)KEHHE, ONUPAETCS Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHsI T€OMETPUM Ha YPOBHE OCHOBHOI'O
o01iero 00pa3oBaHuUs 3aKJIIOYAETCS B TOM, YTO OOYYaAIOLIUICS YUUTCS IPOBOJUTD
JIOKA3aTeNbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPOPHUMEPHI K JOKHBIM, MNPOBOAUTH
paccyXJieHus «OT MPOTUBHOTO», OTIWYaThb CBOWCTBA OT  IPU3HAKOB,
(opMyupoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 M3ydeHUsT T€OMETpPUM SBISETCA HCIONb30BAaHUE €€ Kak
MHCTPYMEHTA MPU PEIIEHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIMXCA B peanbHOM Ku3HU. OOydaromuiicss AODKEH HayYUThCS
OIPENETUTh FeOMETPUUECKYI0 (UTYypy, ONHUCATh CIOBaMHU JAaHHBIM 4YepTEX WIH
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOJUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOeys wih TpeOyemble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipn pemeHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YYHUTCS CTPOUTh
MaTEMaTUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CHUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATDH aJICKBaTHOCTH ITOJYYEHHOTO PE3YJIbTATA.

Kpaiine BakHO NOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTHUMH Yy4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEACICHUS T€OMETPUUECKUX (PUTYP
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOJIYYCHHBIX YMEHHH B (QU3UKEe U
TEXHUKEe. OTH CBsI3W Hambojee SPKO BUIHBI B TeMmax «Bekrops»,
«Tpuronomerpuueckue cooTHoOWeHUs», «Mertonx koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOUYAET CIEAYIOIIME OCHOBHBIE DPA3EIIbl
comepxkaausi: «['eomerpuyeckue ¢Gurypel W UX CBOWCTBa», «M3mepenwme
IF€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpPAMHATBl HAa  IUIOCKOCTHY,
«BekTtopsl», «JIBuxkeHus miockoct, «lIpeodbpasoBaHust mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 waca B Hemen0), B 8 kiacce — 68 vacoB (2 yaca B HeAemn), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICINIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauanenbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yo Buasl
yrioB. BeprukanbHble U cMmexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTroJIbHUK. [[apannenbHOCTh M EPIEHINKYIIIPHOCTD MPSMBIX.

Cummerpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPHHU.
IIpuMepbl CUMMETPHUM B OKPYKAIOLLIEM MUPE.

OCHOBHbBIE TIOCTPOEHHSI C MOMOILUBIO LHPKYJS U JIMHEUKU. TpeyroyibHUK.
BricoTa, Meinana, 6uccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUU  TpeyroibHukH. HepaBeHCTBO
TPEYTOJIBHUKA.

CBolicTBa ® TpU3HAKA PABHOOEAPEHHOTO TpeyrojdbHuKa. I[lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoliCTBa ¥ IPU3HAKU NapaJUIEIbHbIX NPAMbBIX. CyMMa yTiIOB TPEYTrOJIbHUKA.
BHenHue yrisl TpeyroyibHUKA.

[IpsiMOyroNibHBIA  TpeyroiabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA,  IPOBEAEHHOM K  rumnoreHyse. lIpusHaku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYTOJIbHUK € yIIIOM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEeM yIJie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[lepnieHAUKyYIJISIP U HAKIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yria W CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpyXHOCTp M Kpyr, XOpAa M JUMaMeTp, HUX CBOWCTBa. B3aumMmHOe
PAaCIIONIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHast M cexymias K OKPY>KHOCTH.
OKpyXHOCTb, BHOHMCaHHasT B yroj. BrnucaHHas W oOnucaHHas OKPYXHOCTHU
TPEYTrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBouctsa. HacTHeie
cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIHUK, pOMO, KBaapar), MX MPU3HAKU H
cBorictBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOWCTBA M MPHU3HAKHU.
[IpsiMoyTroJibHAs Tpamneius.

Meron ynBoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema ®Daneca u
TEOpeEMa O MPOMOPUUOHATIBHBIX OTPE3KaX.

Cpennue TUHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp macc TpeyrojapHuKa.

[logobue TpeyrodbHUKOB, Kod(duuueHt momodus. Ilpusznaku mnomoOus
TPEYTroJabHUKOB. [IpuMeHeHune nogo0us npu perieHuy NPakTUYECKUX 3aad.



CpoiicTBa miom@aaei reomeTpudeckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, MapajieiorpaMMa, pomba u tpanenuu. OTHOIIEHHE IUIoLaAen
oA00HBIX GUTYP.

Borunciienne miomanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHMHYC, TaHT€HC OCTPOro yrila MNPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpPUrOHOMETpUYECKHE (YHKIIMH
yrioB B 30, 45 n 60°.

BrnivcanHble W UEHTpalbHBIE YIJIbI, YIOJI MEXKJY KacaTeabHOW U XOPAOM.
Yriel  MexIy ~XopJaMM M CEeKyIlMMHU. BrmucaHHble H ONKMCaHHbBIE
YEeThIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue AByX OKpyxkHocteil. Kacanue
okpyxHocTei. O0uIMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIBI TPUBEACHHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne mnpakTUYECKUX 3aa4 C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [1ogodre COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPZA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIBHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpa,  COHAINpPAaBIEHHBIE  BEKTOPHI,
[IPOTMBOIOJIO)KHO  HANpPaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMH. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTOopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIMH U YTJIOB.

JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS MPSMOU U OKPYKHOCTHU
B KOOpAMHATAX, EPECCUCHUE OKPYKHOCTEW U MPAMBIX. MeTOJ KOOpJANHAT U €ro
MIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIbHUKHK. JlmuHa  OKpyXHOCTH. ['pamycHas wu
paavaHHas Mepa yrila, BBIUHCICHUE JJIMH Iyr OKpyxHocteu. [lnmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (GUryp (dJIeMEHTapHBIC
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKkTepU3yrOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMAaTUKOB M POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HAyKax U NPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMpPEJCTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTUYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKd, OCO3HAHUEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) Tpya10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTUYeCKOW HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsg Ha MPOTSHKCHUHM BCEW JKU3HU JUIS YCHEIIHOW mpodeccuoHaabHON
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OSMOIIMOHAILHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3ajiayu, pENIeHUU, pacCyXIEHUU, YMEHHUIO BHUJETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIlMEd B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, IPUPOJIBI U
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HaykKu Kak cdepbl 4eloBeueCcKOoi
NEATEeIbHOCTH, JTANoB €€ Pa3BUTHUS W 3HAUMUMOCTH IS Pa3BUTUS ITUBUIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaTEMAaTHYECKOW KYyJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHPA, OBJIAJECHUEM MPOCTEUIIMMHU HABBIKAMHM HCCJIEI0BATEIbCKOU
NeATEeIIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, (popMHpPOBaAHHE KYJbLTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIAronoJy4Yms:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOEro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KW3HU  (3I0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryjsipHas ¢dusnyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIIEKCUH, TPU3HAHUEM CBOETO
IIpaBa Ha ONIMOKY M TaKOTro K€ IIpaBa APYroro 4eIoBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAIlMeN Ha NMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/aad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpeibl, IJIaHUPOBAHUS TOCTYNKOB U
OIIEHKH HX BO3MOXKHBIX TMOCJEACTBHI ISl OKPY’KAIOLIEH Cpeibl, OCO3HAHUEM
r100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX IMTPOOJIeM H ITYyTEeH UX PEIICHUS,

8) ajanTanmus K M3MEHSIIOUIUMCSH YCJOBHSIM COLUMATBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MPpUOOpeTaTh B COBMECTHOM AEATEILHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTH UJEH, TIOHSTHS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSAX, B TOM YUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIC PENICHHUS W ACHCTBUSA, (OPMYIHPOBATH M OICHWBATh PUCKH U
MOCJICACTBUSA, POPMHPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHBIC Y4eOHbIC 1CHCTBUSA

ba3oBble JJornyecKkue 1ecTBUA:

e BBIBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKK MATEeMaTHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHHH MEXIy IOHATUAMH, (OPMYIHPOBATH
OTpeNielICHUs]  TIOHSTHH, YCTAaHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
KJaccu(UKaIMu, OCHOBAaHUS Jis OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAIHN3A;

e BOCIPUHUMATH, (QOPMYIHpPOBATH MW  MPeOoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBLHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISIT ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeuMsi B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH JUIs BBISIBIICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEIAYKTHBHBIX WU
MHAYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIFOUEHUI 110 aHAJIOT U H;

pa30OupaTh 10Ka3aTebCTBA MATEMATHUYECKUX YTBEPKIECHUN (MpPAMBIE U OT
IPOTHUBHOIO), NPOBOJUTH CAMOCTOSITEIBHO HECIOXHBIE J0KAa3aTeIbCTBa
MaTeMaTUYeCKuX (akToB, BBICTPAWBATh APryMEHTALMIO0, MPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Croco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpPATh HauboJee MOAXOMAUIMM C yd&Tom
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUA.

UCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NPoOIIEMY,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (OpMHpOBAThH
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHE;

OPOBOJUTh IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE N0 YCTAHOBJICHUIO OCOOEHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;
CaMOCTOATENEHO (POPMYIHPOBATH O0OOIIEHNS U BBIBOJIBI MO pe3yJbTaTaM
POBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUSI, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTrHO3UPOBATh BO3MOYKHOE pa3BUTHE IMPOLECCa, a TAaKXKE BBIJBUIaTh
IPEINONI0KEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMAILIUU, TAHHBIX,
HEOOXOIMMBIX JIJISI PEIICHHS 3a/1a4H,

BEIOWpATh, aHAJU3UPOBATh, CUCTEMATU3MPOBATH W WHTEPIPETHPOBATH
uHGOPMAITIIO PA3ITMIHBIX BUIOB B (OPM MIPEICTABIICHHUS,

BbIOMpaTh GopMy MpeAcTaBiICHUS HMHPOPMAUMM U UIUTFOCTPUPOBATH
pemaeMbie  3aadd  CXEMaMH, JudarpaMMmaMH, WHOH TpaduKkod W UX
KOMOWHAIIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POPMAIMHA IO KPUTEPHUSAM, MPEIITOKCHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U q)OpMy.III/IPOBaTB CYyXXKACHUA B COOTBECTCTBUU C YCIIOBUSIMU
H neiIsIMu O6I]_[€HI/IH, SICHO, TOYHO, I'PaAMOTHO BbIPAaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOAY PELICHHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJTYYCHHBIN PE3yJIbTaT;

B X071 00CYXIIeHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh MJICH, HAIlEJICHHBIC HA TIOMCK
pEIIeHUsI, COMOCTABIATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JAMajora, OOHApYyKHWBAaTh PAa3NUYUE M CXOJCTBO IMO3ULMUH, B
KOppEKTHOM popme popMyarpoBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;
NPEJCTaBIATh  pe3yJbTaThl  pEIICHUS  3aJayw, IKCIIEPUMEHTA,
UCCJIeIOBaHUs, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW ¥ WHIUBULyTbHON
paboTHI IPU PEIICHUH YYECOHBIX MAaTEMAaTHICCKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW JESATEIBHOCTH, IJIAaHUPOBATH OPTaHU3AIIHIO
COBMECTHON palOTHI, pacmpenensTh BUIbl padoOT, JIOrOBapUBATHCH,
00CyKJaTh MPOLIECC U pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXaeHHUs, O0OMEeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh PaOOTHI
U KOOPAMHHUPOBATH CBOU JCHCTBUS C JAPYTUMH YIEHAMU KOMAaHJBI,
OILICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBHSI.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

CaMoopraHnsamm:

CaMOCTOATENLHO COCTaBJAThH IJIaH, aITOPUTM pelIeHUs 3a1adu (WIH ero
4acTh), BBIOMpaTh CHOCOO peleHUs ¢ y4ETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI ITpoLiecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PELICHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JIESITEIbHOCTH MOCTABICHHOM LEIH U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHKECHUS 1IETH,
HAXOJUTh OIMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonny oOydenuss B 7 kJjacce OOyYarolMICS TMOJYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh UM3y4Y€HHBIE TIE€OMETPUYECKUE (UTYpBI, ONPEEIATh HUX
B3aMMHOE pAacCIOJIOKEHUE, H300pa)xkaTb IeOMETpUUYecKHe (UTYpbl, BBIOJIHATH
YEpPTEXKU [0 YCIOBUKO 3anaud. M3mepsATs JMHEHHBIE W YIJIOBBIE BEJIWYUHBI.
Pemats 3a1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenats rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB MPUPOIHBIX 00BEKTOB. Paznnyarh pasmepbl 3THX
OOBEKTOB IO MOPSIKY BETUUYHUHBI.

CTpouTh 4epTeKHU K FTEOMETPUUECKHUM 3a]1a4aM.

[lonp30BaThCsd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATH
IPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB ITPU PELICHUU 33/1a4.

[IpoBOAUTE JTOTUYECKUE PACCYKIECHUS C MCIIOIb30BAaHUEM I'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCsd NpPU3HAKAMHM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJBHUKA, B PELICHUN TEOMETPUYECKHX 3a1ad.

Omnpenenars napaiebHOCTh MPSIMBIX C IIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs NapajuieJbHOCTh MPSMBIX C OMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OAHOM IIPSMOU 0 TOUYEK APYTOM IPSIMOM.

PemaTe 3aaun Ha Ki1eT4yaTol Oymare.

[IpoBOMUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUX 3aJayax C HCIHOJb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
MEPECEUEHNH JBYX MapaJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a71a4¥ Ha HaXOXXJICHUE YIJIOB.

Bramerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIeATh
OMCCEKTPHCY yIJla U CEpeUHHBIN MEPICHIUKYJIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

@OopMyIMpPOBATh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpJAbl U IWaMETpa
OKPY’KHOCTH, TIOJIb30BATHCS UX CBOMCTBAMH. Y METh IIPUMEHSThH 3TH CBOMCTBA IIPU
penieHun 3aaad.

Brnanerp MOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonbp3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCA B OJHOM TOYKE, MW O TOM, 4YTO CEpPEIVWHHBIC
NIEPIEHNKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOYKE.

BrnageTp noHsATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACaHUSI.



[lonp30BaThCsA MPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATD
UX IPAKTUYECKAN CMBICIL.

ITpoBOIUTE OCHOBHBIE T€OMETPUYECKHUE MOCTPOCHUS C MTOMOILBIO LIUPKYJIS U
JINHENKH.

K xonmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBath OCHOBHBIE BHABI UYETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPHU PELICHUU T€OMETPUYECKUX 3a4ad.

[IpumeHsATh CBOMCTBAa TOYKM IMEPECEUECHMs] MEIHWaH TPeyrojibHUKa (LEeHTpa
Macc) B pEIICHUH 3a/1a4.

BrageTs moHATHEM CpeqHEN JUHUM TPEYTOJIbHUKA U TpalelWH, PUMEHSTh
MX CBOWMCTBA NPH PEUIEHUH T€OMETPUUYECKUX 3anad. llomp3oBarbCcs Teopemoi
dajieca ¥ TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJIS PELICHUS
MPAKTUYECKUX 3a/1a4.

[TpuMeHATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH I'€OMETPUYECKUX
3a/1ad4.

[Tonp3oBatbess Teopemoirt [ludaropa nans pemieHUss TEOMETPUUYECKUX U
NpakTH4ecKux 3agad. CTpOUTh MAaTEMAaTUYECKYK) MOJENIb B IPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIHBI.

Brmamerp mNOHATMAMM CHUHYCA, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
IIPSAAMOYTOJIBHOIO TpeyroiabHuKa. [101b30BaThCs ITUMM MOHATHAMU I PELICHUS
IIPAKTUYECKUX 3a/]a4.

Beruncnsats (pa3audHbIMU cIOCO0AMM) TIJIOIMIAIb TPEYTOJIbHUKA U TIIOIIAIN
MHOTOYTOJIBHBIX ~ (Quryp (mosib3ysich, TI€ HEOOXOOUMO, KaJIbKYJIATOPOM).
[TpuMeHATh MOJIyYeHHbIE YMEHUS B IPAKTHYECKHX 3a/1a4ax.

Brnagets NOHATHSAMU BIHCAaHHOIO W UEHTPAJIBHOIO yIJa, HMCHOJb30BaTh
TEOpPEMBI O BIIUMCAHHBIX yTjaX, yrjlax MeXay XopAaMH (CEKYLIUMHU) U YIJIe MEXKIY
KacaTeIbHOM M XOPAOU NpH PEIIEHNH T€OMETPUYECKUX 3a1a4.

Brnagets moOHATHEM ONUCAHHOIO YETHIPEXYIOJIbHUKA, MPUMEHATh CBOWCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IIPY PELICHUN 3a4a4.

[TpumMeHATh NOJIy4eHHBIE 3HAHMS HA MPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOZENH ISl 3a/1a4 PEAIbHOM KU3HH U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUEM TMOA00US W TPUTOHOMETpUM (MONB3YSACh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kjacce OOydYarOIIMHCA TMOJNYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETpUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOIUTh C HUX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJbHOTO TPEYroibHUKA («peueHue



MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KATbKYIATOPA) AJIUHbI
Y YTJIbI JUTSI HETAOJUYHBIX 3HAYCHUM.

[Tonb3oBaThecst popmMysiaMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJACCTBOM JIJII HAXOXJCHUS COOTHOIICHUW MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnons30BaTh TEOPEMbl CHHYCOB U KOCUHYCOB JJISl HAXOXKACHUST PA3TUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnanerp moHATUSAMH — NpeoOpa3oBaHUS — MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX uryp. [Tonb30BaThCsl CBOMCTBAMHU MOI00MS MPOU3BOJIBHBIX
buryp, yMeTh BBIUMCIATH HJIUHBI W HAXOAUTh VYIIbI y MOAOOHBIX QUTYP.
[IpuMeHATh, CBOWMCTBA MOJOOMS B MPAKTHUCCKHX 3ajadax. YMEThb IIPHUBOIUTH
IpUMEPHI TOJIOOHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TC€OMETPUUYECKUN U (PU3UUECKHMA
CMBICII, TPUMEHSATH HUX B PEHICHUU TCOMETPUUYECKUX U (PU3NYECKUX 3a/ad.
[IpuMEHSThH CKJISIPHOE MPOU3BEICHNE BEKTOPOB JJIsl HAXOXKJECHUSI IJTUH U YTJIOB.

[Tonp30BaTbCs METOJIOM KOOpPAMHAT HA IIJIOCKOCTH, IPUMEHSITh €ro B
pEIIEHUY TEOMETPUUYECKUX U MPAKTUYECKUX 3a7ay.

Branerb MOHATUSMU MPABWIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yria, YMETh BBIYUCIAThH IUIOLIA/b
Kpyra u ero yacte. [[puMeHsTh oTyuyeHHbIe YMEHHUSI B TPAKTUUECKUX 3aj/1auax.

HaxonuTe ocu (MM UEHTPbI) CUMMETPHM (DUTYyp, TPUMEHSTH JIBHKECHHS
MJIOCKOCTHU B MPOCTEUIIINX CITyYasiX.

[IpuMeHTh TONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOZENH ISl 3a/1a4 pEAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHHEM TOoA00UsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIB3YySCh, Te
HEO0O0XO0IMMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4yacos
Ne HaumenoBanue pa3aejioB H TeM Kounrtpo IpaxkTn
n/n NPOrpamMMbl Bcero  JabHbIE YyecKHue
padoThI padoThI
IIpocreiilne reoMeTpUIECKUE
(Gurypsl ¥ X CBOUCTBA. 14
N3mepenue reoMeTpu4ecKux
BEJIMYMH
TpeyronbHuKH 22 1
[TapannenbHble psiMble, CyMMa 14 1
YIJIOB TPEYTOJIbHUKA
OKpY’>KHOCTb U KPYT. 14 1
I'eomeTprueckue nocTpoeHUs
[ToBTOpeHME, 006001IIEHNE 3HAHUT 4 1
OBIIEE KOJIMYECTBO YACOB 110 68 4 0

[TPOI'PAMME

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibH
ble pecypchl

bubnunoreka
LHOK
https://m.edsoo.ru
[7f415e2¢

bubnuoreka
LHOK
https://m.edsoo.ru
[7f415e2e
bubnuoreka
HOK
https://m.edsoo.ru
[7f415e2e
bubnuoreka
HOK
https://m.edsoo.ru
[7f415e2e
bubnuoreka
LHOK
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
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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 KUIACC

KoanuecTBO 9acoB
Ne HaumenoBaHnue
KouTtpousb
n/  pa3genoB H TeM IIpakTHyeck
Bcero  Hble
n NMPorpamMmbl ue padoTbl
padoThI

q ..
CTBIPCXYT'OJIbHHUK 12 1

n

Teopema ®aneca
U TeopeMa o
MPONOPLUUOHAIBH 15 1
BIX OTPE3KAX,

MOI00HBIC

TPEYTOJIbHUKHU

ITnomans.

Haxoxnenne

niomaaei

TPEyTroJIbHUKOB U 14 1
MHOT'OYTOJIbHBIX
¢duryp. [Tnomann
MoA0OHBIX (puryp
Teopema
[Mudaropa u 10 1
Haydaa

TPUTOHOMETPUHU

Vrisl B

OKPYKHOCTH.

Bnoucannbie u

OIMMCaHHBIC

YEeThIPEXYTOJIbHUK 13 1
n. KacarenpHbIe K

OKPYKHOCTH.

Kacanue

OKPYKHOCTEU

IToBTOpEHME,
000011IEHNE 4 1
3HaHUHI

OBIIEE

KOJIMYECTBO

YACOBIIO

ITPOT'PAMME

68 6 0

JIEKTPOHHbBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6nmnoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmorexa [{OK
https://m.edsoo.ru/7f417e18

bu6mmoreka [{OK
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
https://m.edsoo.ru/7f417e18

9 KUIIACC

Ne
/o

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

Tpuronomerpus. Teopemsl
KOCHHYCOB U CUHYCOB. Pelienue
TPEYTOJIbHUKOB

[IpeobpazoBanue mooowms.
MeTtpuyeckue COOTHOIICHHUS B
OKPY>KHOCTHU

Bexkropsl

I[eKapTOBLI KOOpPJAWHATHI Ha
IIJIOCKOCTH

HpaBI/IHLHbIG MHOT'OYT'OJIbHHUKH.
JlnuHa OKpY»KHOCTH U IUIOLIAb
Kpyra. Beraucnenue miomanein

JBH>KeHUS MIIOCKOCTH

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alus 3HaHu!

OBILEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

KoanuecTBo 4acoB

KonTpo
Bcero  JabHBIC
padoThI
16 1
10 1
12 1
9 1
8
6
7 2
68 6

IIpakTH
YyecKue
padoThI

JIEKTPOHHbBIE
(mudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f
41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41al2c

bu6mmoreka [IOK

https://m.edsoo.ru/7f
41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41al2c

bu6nmoreka [JOK
https://m.edsoo.ru/7f
41al2c
bu6mmoreka [JOK
https://m.edsoo.ru/7f
41al2c



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
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




