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INIOACHUTEJIBHASA 3AIIMCKA

l'eomeTpusi Kak OAWH W3 OCHOBHBIX pa3/ie/ioB IIKOJIbHOM MaTeMaTHKH,
MMeIOILIMI CBOell Lieflbio 06ecreunTh U3ydyeHHe CBOWCTB U pa3MepoB (GUTyp, UX
OTHOLIEHWM U B3aUMHOe pacrojio)KeHWe, ONupaeTcs Ha JIOTUUECKYHo,
Jl0Ka3are/ibHy0 JMHUIO. LleHHOCTh W3yueHHsi TeOMeTPUM Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHUsI 3aK/IFOYAeTCsl B TOM, UTO OOYYAIOIIUICS YUUTCS TIPOBOUTh
Jl0Ka3aTe/bHbIe PacCY>K/IeHHsl, CTPOUTD JIOTUYeCKHe yMO3aK/IHUeHu s, 10Ka3bIBaTh
VCTUHHBbIE YTBEPXKZEHUS] U CTPOUTb KOHTPOPUMEPHI K JIOXKHBIM, MPOBOAUTH
pacCyKJeHusi «OT TIPOTMBHOrO», OT/JMYaTh CBOWCTBA OT [PU3HAKOB,
dbopmynrpoBaTh 0OpaTHbIE YTBEPKIEHUSI.

BTopoii Lenbl0 M3yueHHsi TeOMeTpUW SIB/SIETCS HWCI0/Ib30BaHHE €€ Kak
WHCTPYMEHTa MpPU pellleHWHd KaK MaTeMaTH4eCKUX, TaK U MpPaKTUYecKux 3ajad,
BCTpeuaroluxcss B peanbHOW >Ku3HU. OOyuvaromuiicss Jo/DKeH HayuyuThCs
oTipe/ie/IuTh reoMeTpPUUecKyro (GUrypy, omucaTb CJIOBaMH JIaHHBIM 4YepTEX WU
PUCYHOK, HalTH T/IOIIA/[b 3eMe/IbHOTO y4YacTKa, paCCUMTaTh He0OXO0AUMYIO AJTUHY
OTITOBOJIOKOHHOTO Kabenst i TpeOyemble pa3mephbl rapaka Ajiss aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUUC/IUTENbHAsI JIMHUSI B U3YYEHUM TeOMEeTPUH.
[Tpu pelieHrHr 3aJau MPAKTUUECKOrO XapakTepa O0yYaroIUiCs YUWUTCS CTPOMUTH
MaTemMaTUueCcKhe MOJeN peajbHbIX JKU3HEHHbIX CUTyalUil, TPOBOJUTH
BBIUMCJ/IEHUS U OL|eHUBATh aJ|leKBaTHOCTD MOTyUYEeHHOTO pe3y/ibTara.

KpaitHe BakHO TMOAUEPKMBATH CBSA3M TeOMETPUH C JPYTMMM YyueOHbIMU
npeMeTamM, MOTUBUPOBAaTh UCII0/Ib30BaTh OMpe/ie/ieHusi reoMeTpruueckux (Guryp
W TIOHSITWH, [€MOHCTPUPOBaTh MpPHMEHEeHWe TMOMy4YeHHbIX YyMeHUU B (u3uke U
TeXHWKe. OTU CBs3W Haubomee spKO BUAHBI B TeMax «BekTophbi»,
«TpuroHomerpruueckue COOTHOIIeHUsI», «MeTog KoopauHat» U «Teopema
[Tudaropa».

YuebHbli Kypc «['eoMeTpusi» BK/IOUaeT CJieAyIOIIe OCHOBHBIE pa3fiesibl
cofepkanusi: «l'eoMeTpruueckue GUTypbl W UX CBOMCTBa», «VI3MepeHue
reoMeTpUUeCKUX BeJIMUMH», «J/leKapTOBbI KOOPAWHATBI Ha  TUIOCKOCTH»,
«BekTopbI», «/IBIKeHHs TIJIOCKOCTH», «IIpeobpa3oBaHus MO100Ms».

Ha usyuenuie yue6Horo Kypca «I'eometpusi» oTBogutcs 204 vaca: B 7 Kacce
— 68 yacoB (2 uvaca B Hegent0), B 8 Kimacce — 68 yacoB (2 yaca B Heziento), B 9
K/lacce — 68 uacoB (2 yaca B HeJjeJto).



COJEPXAHUE OBYUYEHUSA
7 KIIACC

HauanbHble noHaTus reometpuu. Touka, IpsMasi, OTpe3oK, Jyd. YToJ1. Buabl
yIj0B. BepTukanbHele U CMexHble yIJibl. buccektpuca yria. JlomaHas,
MHOroyroJyibHuK. [lapasiesbHOCTE Y NepreH UKy /ISIpHOCTb [IPSMBIX.

CumMmeTpuuHble  (Qurypel. OCHOBHbIE CBOMCTBA OCEBOM CHUMMETDUH.
IIprimepsl CMMMeTPHU B OKpY’KaroljeM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBIO LMPKYJS U JIMHEWKU. TpeyroJbHUK.
BricoTa, MeivaHa, 61cceKTpuca, UX CBOMCTBA.

PaBHOOeJpeHHBII U  paBHOCTOPOHHMN  TpeyroibHUKU. HepaBeHCTBO
TpPeyroJIbHUKa.

CBoiicTBa ¥ TIpU3HAKM pPaBHOOeJPEeHHOro TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPEYroJIbHUKOB.

CBoOWCTBa ¥ NIPU3HAKU MapasiiesibHbIX NPsiMbIX. CyMMa YI/I0B TPeyro/ibHUKA.
BrertiHue yriibsl TpeyroyibHUKaA.

[IpssmoyronbHbl  TpeyronbHUK. (CBOWMCTBO MeAWaHbl IPSMOYTOJBHOTO
TPeyrojbHUKa,  IIPOBeJEHHOM K  runoreHy3e. IIpusHaku  paBeHCTBa
MIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB. [IpsIMOYT0/IbHBIN TPeyroJibHUK C yriioM B 30°.

HepaBencrsa B reomerpuu: HepaBeHCTBO TpeYroJIbHUKA, HEPaBeHCTBO O
JJIiHe JIOMaHOMW, TeopeMa O OoJibllieM yriyie U OOJbliieii CTOpOHe TpeyrosbHHUKA.
IleprieHAWKY/ISAp U HAK/IOHHAA.

['eomeTpuyeckoe MecTo TOueK. buccekrpuca yria W CepeJUHHBIU
TepIrIeHAUKY/IIp K OTPe3Ky KaK reoMeTpuyeckue Mecra ToYek.

OKpy>XKHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOMCTBa. B3aumHoe
pacrioio’KeHre OKPY)KHOCTU M IpsiMou. KacaresibHast U ceKylasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIIMCaHHasg B Yroj. BrnucaHHags ¥ onMcaHHas OKPY>XKHOCTHU
TpeyroJIbHUKa.

8 K/IACC

UeTslpéxyroabHUKu. [lapanienorpamm, ero rnpr3Hakv U CBOMCTBA. YacTHBIE
CJlydad TiapasuiesiorpaMMOB (TIPSIMOYTOJIbHUK, pOMO, KBafipaT), MX TIPU3HAKH U
cBoiicTBa. Tparels, paBHOOOKasi Tparielysi, €€ CBOWCTBA U TIPHU3HAKH.
[TpsiMoyro/ibHas Tpamelys.

Metop, yaBoenusi Meuanbl. LleHTpanbHas cumMetpus. Teopema Paseca u
Teopema O MPOIMOPLUOHAIBHBIX OTPe3Kax.

CpeaHue TMHUY TPEYTO/IbHUKA U Tpaneluu. LleHTp Macc TpeyroJibHUKa.

[Tomobue TpeyrosbHUKOB, Ko3(pdurmeHT mogobus. I[lpusHaku Tm0400us
TPeyTroMbHUKOB. [IpMeHeHMe 1T0100UsI TP pellieHnH TTPaKTHUYeCKUX 3a/au.



CBolicTBa Tmiollajeli reoMeTpuueckux ¢uryp. PopMmysbl s TUIOLIAAU
TpeyrosibHUKa, MapajienorpamMmma, pomba u Tpareuyd. OTHOILeHWe TJIoLazei
no00HBIX (Uryp.

Bbruriciienre miioulazeil TpeyroJibHUKOB U MHOTOYTOIbBHUKOB Ha KjeTuaTou
bymare.

Teopema Iludaropa. IIpumeHeHue Teopembl Iludaropa mpu peleHUH
MpPAaKTUUeCKUX 3a7iau.

CHHyC, KOCHMHYC, TaHr€HC OCTPOro yrja IpSMOYTOJbHOTO TpeyrosbHUKa.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpuroHomeTpuueckve GyHKLIUU
yrioB B 30, 45 u 60°.

BrivicaHHble UM LIeHTpaJ/ibHbIe YIJIbI, YTOJ MeXAy KacaTelbHOW W XOpAOH.
Yrael  MeXay ~XopamMM M CeKyllMMW. BrmcaHHble M ONMCaHHBIE
YeThIPDEXYTOJbHUKU. B3auMHOe pacrosiokeHde [BYX OKpykHocTel. Kacanue
okpy>xHocTel. OO111e KacaTebHbie K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrmoB or 0 pgo 180°. OcHoBHOe
TPUTOHOMeTpHUUYeCKOoe TOXKeCTBO. POopMyJIbl TIPUBeIeHUs.

Pemrenne TpeyronsHUKOB. Teopema KOCHMHYCOB W TeopemMa CUHYCOB.
Pewienne mpakTUuUeCKHMX 3afad C WCIIOJb30BAHWUEM TeOpeMbl KOCHHYCOB M
TeopemMbl CUHYCOB.

[Tpeobpa3oBanue 1o[06us. [To061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoW3BeJEHUM OTPE3KOB XOpJ, TeopeMbl O IIPpOU3Be/leHUU
OTPEe3KOB CEeKyII1X, TeOpeMa O KBaJipaTe KacaTe/bHOW.

Bektop, mivHa  (MOAy/nb) — BEeKTOpa,  COHAlpaB/€HHblE  BEKTOPHI,
IIPOTUBOIIOJIO)KHO ~ HAllpaB/e€HHble  BEKTOPbI, KOJ/UIMHEAapHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyyd Haj, BeKTopaMu. PasjiokeHue BeKTOpa Mo [ABYM
HEeKOJIJIMHeapHbIM BeKTopaM. KoopaunHaTel BekTopa. CKansipHOe IIpOou3BefeHue
BEKTOPOB, MPUMEHeHMe [/11 HAXO0KIeHUs [J/IMH U YTJI0B.

IekapTOBbI KOOPAWHATHI Ha TJIOCKOCTU. YPaBHEHUsI MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATAaX, MepeceueHre OKPY>KHOCTeW M MpsiMbIX. MeToz, KOOpAUHAT U ero
TIpUMEHeHHUe.

[IpaBusibHBIE MHOTOYTOJIbHUKW. [IiMHA  OKpyXHOCTH. ['pasycHas u
paZiiaHHas Mepa YrIJ/a, BbIUMC/IEHWEe JJIMH AYT OKpy»kKHOCTel. Ilnomjaze Kpyra,
CeKTopa, CerMeHTa.

[IBY)KeHUs1 TUIOCKOCTA U BHYTDeHHHE CHMMeTpuu (Guryp (3/ieMeHTapHbIe
nipefictaBsieHus). [lapasiiensHbii mepeHoc. [ToBopoT.



IVNIAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «('EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHBI

JIMYHOCTHBIE pe3y/JbTaTbl OCBOEHHWsS TpOrpamMMbl yueOHOrO Kypca
«I'eomeTpus» XapakTepu3yrTCs:

1) naTproTHYeCKOe BOCTIMTaHHE:

MpOsIBJIeHWeM HHTepeca K TMPOLUIOMY M HAcTOSII[eMy POCCHUHCKOH
MaTeMaTHWKH, L€HHOCTHbIM OTHOLIEHWEM K  [JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTH4eCcKOW IKOJ/bl, K WCIO/Ib30BaHUI0 3THUX
JNOCTW)KEHUM B IPYTUX HayKaX U TPUK/IaZHbIX chepax;

2) rpaXKJjaHCKoe U [yXOBHO-HPAaBCTBeHHOE BOCIIUTAHUeE:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasiv3alidd ero
TpaB, TMpe/iCTaB/ieHheM O MaTeMaTHYeCKUX OCHOBax (YHKIMOHHUPOBAHUS
Pa3UUHBIX CTPYKTYP, SIBJIEHWM, MPOIelyp TPakJaHCKOTO o0iijecTBa (Harpumep,
BLIOOPKI, OIPOCHI), FTOTOBHOCTBIO K 0OCY)XIEHHIO 3TUUECKUX Mp00JieM, CBSI3aHHBIX
C TIPAaKTUYECKMM T[pPUMEHEeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJ/IbHO-3TUUeCKUX TIPUHIUTIOB B ZIeSITeTbHOCTA YUEHOT0;

3) TpyAOBOe BoCcIMTaHUe:

YCTAaHOBKOM Ha aKTHMBHOE YyuaCcTHe B pellleHuM T[paKTUueCcKuX 3ajay
MaTeMaTH4YeCKOM HamnpaB/JeHHOCTH, OCO3HaHWEM Ba)KHOCTHM MaTeMaTUueCcKOoro
o0Opa3oBaHUsI Ha TPOTSDKEHWW BCeW J>KWU3HU [Jis yCIHelIHOW TpodecCroHaTbHOU
NesiTe/IbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpOM U
TIOCTPOEeHHEM WHAVBHUYaTbHON TpaeKTOpunu 00pa30BaHus U XKU3HEHHBIX T/IAHOB C
YUETOM JIMYHBIX UHTEPEeCOB U 00111eCTBeHHBIX TTOTPeOHOCTe;

4) 3cTeTUYeCKOe BOCITUTAHME:

CMOCOOHOCTBI0 K = SMOLIMOHATBHOMY M 3CTETUUECKOMY  BOCIIPUSITHIO
MaTeMaTUueCKUXx OOBEeKTOB, 3a/lay, pelleHui, pacCy>KIeHHH, YMEHHUIO BUJETh
MaTeMaTHh4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HayYHOr0 MO3HAHUSA:

OopveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI CHUCTeMy HayuHbIX
Tipe/iCTaB/eHnd 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UesioBeKa, TIPUPO/IbI U
o0I1iecTBa, MOHMMaHWEM MaTeMaTUUeCKOW Hayku Kak cdepbl ueoBeuecKou
JesiTeNTIbHOCTU, JTallOB e€ pa3BUTHSI M 3HAUMMOCTH /i1 Pa3BUTUS LIMBU/IM3AlIWH,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKU M MaTeMaTH4yecKoi Ky/JIbTypOul Kak Cpe/iCTBOM
MO3HAaHWs MWpa, OBJaJleHMeM TIPDOCTEeUIIIMMHA HaBbIKAMU UCC/Ie[0BaTeIbCKOU
JesiTeNIbHOCTY;



6) ¢usnueckoe BocnuTaHue, GopMHpOBaHHe KY/IbTYPbl 3/J0POBbSI H
IMOLMOHA/ILHOTO 0/1arono/Tyunsi:

TrOTOBHOCTBIO TIPUMEHSITh MaTeMaTHueCKue 3HaHUSI B HHTepecax CBOero
3[0pOBbsl, BeJleHUs  3[0pOBOro obpa3a JKU3HM (3[0pOBOe  IHTaHUe,
cbamaHCUpPOBaHHBIA pEXUM 3aHATUM W OTAbIXa, pery/spHas u3nueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIIpaBa Ha OIIMOKY U TaKOT'O >Ke TIpaBa JIPyroro uejoBeKa;

7) 3K0/I0rH4YecKoe BOCIIUTaHHUe:

OpHeHTallvell Ha MpUMeHeHre MaTeMaTUUeCKUX 3HaHWH /IS pellleHus 3a/ay
B 00/71aCTU COXPAHHOCTU OKpY)Katolllel cpe/ibl, TIJITAHUPOBAHUS TIOCTYIIKOB U
OLIeHKH WX BO3MOJKHBIX TIOC/IE€/ICTBUM [/ OKpy»Katolljeli cpejibl, OCO3HaHHEM
r7106a71bHOT0 XapakTepa 3K0J0rHUYeCcKUX TIpo0/ieM U MyTel X peleHus;

8) ajganTanusa K U3MEHAIIMMCS YCJIOBHAM COLHA/IbHOM U MPHPOJHOU
cpeAbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YC/JOBUSIX HeOIpe/ie/IeHHOCTH, TOBBIIIIEHUIO
YPOBHSI CBOeli KOMIIETEHTHOCTH uepe3 MPaKTUUeCKy0 /IesITe/IbHOCTb, B TOM UHUCIIe
yMeHWe YUWThCS y APYTUX Jitofel, rnpuobpeTratb B COBMECTHOM [1eSiTeIbHOCTU
HOBbI€ 3HaHUS1, HABBIKW U KOMITeTEHLIUU U3 OIbITa APYTHX;

HeoOXOAUMOCTBI0O B (POPMHpDOBAaHWM HOBBIX 3HaHWW, B TOM UHC/IE
cdhopMy/poBaTh UjeH, TIOHATHS, TUTIOTe3bl 006 00beKTax U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh [Je(ULUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTeM, TIJIaHUPOBaTh CBOE pa3BUTHE;

CMOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHD  CUTYallMl),  BOCIPUHUMATH
CTPeCCOBYIO CHTYyallul0 KaK BBI30B, TPeOymOImMii KOHTpPMEp, KOPpPeKTUPOBATh
TIpPUHUMaeMble pellleHus] U JeWCTBUs, (POPMYIMpOBaTh U OLIEHWBAaTh PUCKUA U
rocsieicTBYsl, GOPMUPOBAThH OITBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Bba3oBble jloruyeckue AefCTBUA:

e BBISB/STH M XapaKTepH30BaTh CYI|eCTBEHHbIE MPH3HAKKA MaTeMaTUYeCKHUX
00BEKTOB, TOHSITHM, OTHOLIEHWM MeXJy TOHATUSIMH, (OpPMYJIMPOBATh
ornpejie/ieHUs]  MOHATWUW,  yCTaHABAMBaThb  CYILIEeCTBEHHbIA  TPU3HAK
KnaccuurKaluy, OCHOBaHHUSI [jis 0000illeHusT M CpaBHEHUs, KPUTepUu
TIPOBOJMMOTO aHa/In3a;

e BOCIpUHMMAaTb, (QOPMYJUpOBaTh W  MpeoOpa3oBbIBAaTL  CYXK/AEHUS:
yTBepUTe/IbHbIE U OTpUllaTe/bHble, eJWHUYHbIe, YacTHble U O0OIIue,
YCJIOBHBIE;



BBISIB/IATE ~ MaTeMaTUYeCKWe  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
MPOTHBOpeuUrss B (akTaX, [JaHHBIX, HAOJIOJEHUSAX W YTBEPXKIEHUSX,
TIpe/ijlaraTh KPUTEPHUH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUMIA;
7leflaTh BBIBOJIbI C WCIIO/h30BaHWEM 3aKOHOB JIOTUKH, [eAYKTUBHBIX U
WH/IYKTUBHBIX YMO3aK/TFOUeHHH, YMO3aK/IFOUeHHH 10 aHa/IOTHH;

pa3buparh [0Ka3aTelbCTBA MaTeMaTHUeCKUX YTBep)KAeHUH (TpsMble U OT
MIPOTHUBHOT0), TIPOBOJWTL CAMOCTOSITETbHO HEC/IOKHBIE [[0Ka3aTebCTBa
MaTeMaTUueCKWx (aKToB, BBICTpAaWBaTh apryMeHTalldi0, IIPUBOJUTH
MpUMePbI U KOHTPIPHUMePhI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIEHUS;
BbIOMpaTh criocob pemieHuss yuyeOHOM 3a/laud (CpaBHMBAThb HECKOBKO
BAapMAHTOB peIlleHus, BbIOMpaTh Haubosiee TOAXOMAIIMN C  yUETOM
CaMOCTOSITE/TEHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3oBble HcciegoBaTe/IbCKHe JIefCTBYSA:

MCIT0/Tb30BaTh BOMPOCHI KaK HMCC/Ie[0BaTebCKUI MHCTPYMEHT T03HaHMS,
(dbopMyIMpoBaTh BOIPOCH], (DUKCHUPYIOIKE TPOTHBOpPeUHe, IpodIemy,
CaMOCTOSITEJIbHO ~ YCTaHAB/IMBaTh HCKOMOE W JlaHHOe, (OpMHUPOBATh
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE,;

MPOBO/IUTh T0 CAMOCTOSTE/IbHO COCTAaB/IEHHOMY TUIaHYy HECT0XKHbBIN
3KCIIEPUMEHT, HeDOJIbIlIoe UCC/Ie/IOBaHME TI0 YCTaHOB/IEHHIO 0COOeHHOCTeH
MaTeMaTUUeCKOTo 00beKTa, 3aBUCUMOCTel 00beKTOB MeXKAy CO00i;
CaMOCTOATE/ILHO (hOpMY/TMpOBaTh 000OIIEHHUST W BBIBOABI 10 pe3y/bTaTaM
MPOBEJIEHHOT0 HAO/IIO/IEHUs], WCC/IeIOBAHUS, OI[eHHWBaTh J[JOCTOBEPHOCTH
TIOJTYYeHHBIX pe3y/IbTaTOB, BbIBOJOB U 0000IIeHMI;

MPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE TIPOL[ECCa, a TakKKe BBIJBUTATh
TIPe/ITIONIOXKEHHST O €T0 PAa3BUTHH B HOBBIX YCJIOBHSIX.

Pabota ¢ nuadopmariueii:

BBISB/ISAITH HEJJOCTaTOUHOCTb U H30BITOYHOCTH WH(OpPMAI[UH, [[aHHBIX,
He0OXOAUMBIX /IJIsT PEeIlIeHUs 3a1aul;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMAaTH3UPOBATb W HWHTEPIIPETUPOBAThH
HWHGOPMAI[UIO Pa3/TIMUHBIX BUZIOB U (hOPM ITpe/[CTaB/IeHMSI;

BbIOMpaTh GopMy TIpe[CTaBieHUs WHPOPMAMM W WLIIOCTPUPOBATh
pelraeMble 3a7jaud CXeMaMH, JuarpaMMaMM, WHOM Tpaduko U HX
KOMOMHAITUSIMU;

OLIEHMBAThb HAAEKHOCTb HMHMOPMALIMKA TI0 KPUTEPHSM, IPeJI0KeHHBIM
yurTeneM Wi ChopMyTUPOBAaHHBIM CaMOCTOSITETBHO.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YueOHbIe AeHCTBUs:

BOCIIPUHUMATh U (hOPMYJIMPOBaTh CY>X/IeHHsI B COOTBETCTBUM C YCJIOBUSIMU
U 1jeJIsIMU 0011IeHus1, SICHO, TOUHO, TPAMOTHO BbIpaXkaThb CBOIO TOUKY 3peHUs



B YCTHBIX M MUCbMEHHBIX TeKCTaX, AaBaTh TOSICHEHUS T0 XOAY pelleHuUs
3a/]aui, KOMMEHTHPOBATh ITOTyUeHHbIN pe3y/bTar;

B X0/le 00CY>X/]eHUsI 3a[jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, peliaeMou 3afiaud, BhICKAa3bIBaTh WJleH, HalleJleHHbIe Ha TIOUCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYXKAEHUsIMU JAPYTUX
yUaCTHUKOB [uajora, oOHapy>KWBaThb pa3/viuue U CXOJCTBO TO3WLUH, B
KOpPPEeKTHOU (popMe (pOpMyJTMPOBATh pa3HOT/IacHsi, CBOU BO3pakeHHs;
Npe/ICTaB/ISATh ~ pe3y/abTaThl  peIleHds  3a/lauw, 9KCTIePUMEHTA,
MCCJIeJOBaHUsI, TIPOEKTa, CAaMOCTOSITe/TbHO BbIOMPATh hopMaT BLICTYIIIEHUS
C y4éTOM 3a/iau TIpe3eHTaluyd U 0COOeHHOCTel ayAIuTOpuHY;

MOHUMATh W UCTI0/Ib30BaTh MPEMMYIIIeCTBAa KOMaHAHON U WHAWBU/Y A/TbHOM
paboThI TIpU pellieHHH YuebHbIX MaTeMaTUUeCKUX 3afiay;

MIPUHUMATh 1]e/lb COBMECTHOU [IesiTeIbHOCTH, TIJIAHUPOBaTh OPTaHU3aLiUio
COBMeCTHOM paboTbl, pacripefensTh BUAbl pabOT, [A0OroBapuBaThCS,
o0cy1aTh TIpoLiecC U pe3y/bTaT paboThl, 0600IaTh MHEHUST HECKOTbKUX
JII0fIeu;

y4acTBOBaTh B TPYNNOBBIX ¢dopMax paboTel (00CyKaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIO/IHATb CBOIO YaCTh pabOTHI
W KOODAWHWPOBATh CBOU [IEHMCTBUSL C [APYTMMH WieHaMH KOMaH/bI,
OlleHMBaTh KaueCTBO CBOETr0 BKJaja B OO TMPOAYKT TIO0 KPUTEPUSIM,
copMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

PeryisiTUBHBbIe YHHBepPCa/IbHbIE YUeOHbIe IeHCTBUS

CamoopraHuszanus:

CaMOCTOSITEJIbHO COCTaB/ISTh IUIaH, aArOpPUTM pellleHus1 3afauu (Wid ero
4yacThb), BbIOMpATh CrOCOO pelleHusi C YUYETOM MMEOIIMXCsS PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTeM, apryMeHTHpOBaTb U KOPPEKTUPOBATh
BapUaHThI pellieHnt C Y4ETOM HOBOM MH()OPMaL1H.

CaMOKOHTPOJ'[b, 3M0].[I/IOHaJIbeIi"l HHTE/IV/IEKT:

B/Ia/leTh CriocobamMu camoIipoBepKH, CAaMOKOHTPOJISI TIpoLjecca M pe3yJ/ibTaTa
pellieHHs] MaTeMaTUueCKou 3a/lau;

Npe/IBU/IeTb TPYAHOCTH, KOTOpbIe MOTYT BO3HUKHYTD TPHU PellleHu! 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITETHCTB,
HaliIeHHbIX OLLIMOOK, BbISIBJIEHHBIX TPY/JHOCTEH;

OlleHMBaTh COOTBETCTBUE pe3y/bTaTa [|esTeTbHOCTHU MOCTaBAeHHOM 11e/d U
YCJIOBUSIM, OOBSICHSITh NMPUUMHBI JIOCTVDKEHHS WM HEJOCTIDKEHWS IIeJiy,
HaXOJWTDb OIIMOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI



K xoHily o0yyeHuss B 7 KJjacce OOydYaroIMHCs TOMYYUT CJIefyroLe
TpeIMeTHbIe pe3yJIbTaThl:

PacriosHaBaTb M3yueHHble TreoMeTpuYeckue (QUrypbl, OIpejensTb WX
B3alMHOE pacriojioykeHue, n300pakaTb TeoMeTpuueckrie QUrypbl, BBITOIHITh
yepTe)Xl MO YCJIOBUIO 3a/jauv. V3mepsTh JIMHeNHble W YIJIOBble BeJIUYHHBI.
PeraTe 3a/1aumn Ha BeIUMC/IEHHME [IJIVH OTPE3KOB M BEe/IMYMH YIJIOB.

Henatb rpyOyr0 OLEHKY JIMHEMHBIX U YIJIOBBIX BEJMUYMH IIpeMETOB B
peasibHOM >KU3HM, pa3MepOB TPUPOAHBIX 00BEKTOB. Pa3nuuaTh pa3Mepbl 3THUX
00BEKTOB TI0 TIOPSI/IKY BEJTAUMHBI.

CTpouTh UepTexu K reOMeTpUYeCKUM 3a/jauaM.

[Tosnb30BaThCsl MpU3HAKAMU paBeHCTBA TPEYrOJbHUKOB, HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[IpoBOgWTE NOrMYeCcKre PacCyK[eHUsl C MCIO0Jb30BaHUEM TeOMeTpPUYeCKUX
TeopeM.

[Tosb30BaThCsl MpH3HAKAMU DPaBeHCTBA NPSAMOYTOJIbHBIX TPEeYroJIbHUKOB,
CBOMCTBOM  MeJMaHbl, TPOBEJAEHHOM K THUIIOTEHy3e  MPSMOYTOJbHOrO
TPeyroJibHUKa, B PellleHNY TeOMeTPUYEeCKHX 3a/adu.

OmnpepensTh MapasuiebHOCTD MPSIMBIX C TIOMOLI[bIO YTJIOB, KOTOPbIe 0Opa3yeT
Cc HUMU ceKkyulas. OnpefenaTb napasienbHOCTb MPSIMBIX C MOMOLLBIO PaBeHCTBA
PacCTOSIHUM OT TOUYEK OZJHOW MPSIMOM /10 TOUEeK IPyrou MpsSIMOHU.

Pemiath 3a1auu Ha KieT4aTou Gymare.

[TpoBOAUTHL BBIUMC/IEHUS] M HAXOAWTh UMC/IOBble UM OyKBeHHble 3HaueHUs
yIJOB B TreOMeTpUYecKMX 3aZjauax C MWCIO/Mb30BaHWEM CYMMBI  YIJIOB
TPEeyrobHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB VYIJIOB, 0Opa30BaHHBLIX [pU
repecevyeHry JBYyX MapasiylesibHbIX TMPSIMBbIX CeKyllel. PernaTe npakTUueckue
3a/lauM Ha HaXOXKJieHue yIJIOB.

BnageTrs mnoHATHEM reoMeTpUYeCKOrO0 MecTa TOuYeK. YMeTb OIpejessTh
OUCCeKTpUCY yrJia U cepeuHHbIN TepreHJuKyIsp K 0Tpe3Ky Kak reoMeTpuueckue
MeCTa TOYeK.

dopMynMpoBaTh ONpefie/leHUs] OKPY’KHOCTHM M Kpyra, XOpAbl U AuameTpa
OKPY’>KHOCTH, 110JIb30BaThCsl UX CBOMCTBAMU. YMeTb IIPUMEHSATh 3T CBOWCTBA IIPU
pelleHnH 3a/au.

BriajeTe MOHATHEM OINWCAHHOM OKOJIO TPeyrOjbHUKA OKPY)XHOCTH, YMeTb
HaxoAuTh eé LeHTp. [lonb3oBarbesi akTamMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPeyroJbHUKa IepeceKaroTCsli B OJHOW TOYKe, MU O TOM, 4YTO CepeJVHHbIe
NepneHUKYJIIpbl K CTOPOHAM TPeyTo/IbHUKA [epeceKaroTcsl B OIHOM TOUKe.

BriageTe MoHSATHEM KacaTe/lbHOM K OKPY>KHOCTH, MOJIb30BaThCS TEOPEMOU O
NepreHUKYJ/IIPHOCTH KacaTe/lbHOU U paZiyca, IIPOBeIEHHOI0 K TOUKe KaCaHUs.



[Tonb30BaThCSA MPOCTEUIIMMU TeOMeTPUUeCKUMY HepaBeHCTBAMM, MTOHUMATh
VX MPaKTUUeCKU CMBIC]I.

[TpoBOAUTHL OCHOBHBIE FeOMeTpPUUeCKHe TIOCTPOEHUS C TIOMOLIbIO LIUPKYJIS U
JIMHEWKWU.

K koHily obyueHuss B 8 Kjacce oOydYaromuiics TONYUUT CreyroIue
rpeIMeTHbIE Pe3y/IbTaThl:

PacriosHaBaTb OCHOBHbIe BH/bl YeTBIPEXYTOJBHUKOB, WX 3JIeMEHTHI,
T10J1b30BaThCsl UX CBOMCTBAaMU MPH PelleHUH reOMeTPUUeCKUX 3a/au.

[IpuMeHsITb CBOMCTBAa TOUKU TlepeceueHuss Me[aH TpeyrojbHUKa (LjeHTpa
MaccC) B pellleHUH 3a/ay.

BriagieTh moHsiTHEeM cpefHel TMHWUW TPeyroJibHUKA U Tparieliiy, MPUMeHSITh
VX CBOWMCTBA TpU peIleHWU TreoMeTpuueckux 3azau. [lonmb3oBaThCsi TeopeMou
dasieca ¥ TeOpeMOM O MIPOIOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX /ISl PellleHus
MPaKTUYECKUX 3a/au.

[TprMeHSITb MPU3HAKK MOJ00HST TPEYTOJIbHUKOB B PEIIeHUH FeOMeTPUUeCKUX
3azau.

[Tonb3oBaTbcsi Teopemol [ludaropa pAnsi pelieHUs] TeOMeTPUUECKUX U
MpakTUYeCcKUX 3afad. CTpOUTh MaTeMaTHYeCcKyl) MOJenb B MPAKTUYECKUX
3a/jauax, CaMOCTOSTeIbHO ZieJlaTh UepPTEX U HaXOUTb COOTBETCTBYIOIIME JJIMHBI.

Bnagerb TOHATUAMM CHUHYCA, KOCHMHyCa M TaHTeHca OCTpOro yrja
TIPSIMOYTOJIbHOTO Tpeyro/ibHUKA. [10/1b30BaThCsl 3TUMU MOHATUSIMU [I7Is1 PeIleHUst
MPaKTUYECKUX 3a/ad.

Bbruncsiare (pa3/MuHbIMUA CIIOCO0aMU) TUIOMIA/b TPEYroJbHUKA U TUIOMIAN
MHOTOYTO/IbHBIX ~ ¢uryp (Mosb3ysicb, TI/le HeoOXOAUMO, KalbKY/STOPOM).
[IpuMeHSITh NoTyYeHHbIe YMeHUsI B MPaKTUUeCKUX 3a/lauax.

Bragete MOHATUSIMM BIMCAHHOTO W L|€HTPA/JbHOTO yTJja, MCIOJb30BaTh
TeopeMbl O BIIMCAHHBIX YI/aX, yrjaxX MeXy XopJAaMH (CeKyIIUMU) U yTiie Mexay
KacaTe/bHOM U XOpZ0M TIPU pellleHnY TreOMeTpUYeCcKuX 3aau.

BriageTe MOHSATHEM OIMKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSTh CBOMCTBA
OMUCAHHOTO YeThIPEXYTO/IbHUKA TIPU peLleHuH 3aau.

[TpuMeHsITh TIO/lyYeHHbIe 3HAaHWSI Ha TMPaKTUKe — CTPOUTb MaTeMaThuecKue
MoOJIes /1/1s1 3a/ja4 peasibHOM )KU3HHU Y MPOBOJUTh COOTBETCTBYIOLL[ME BbIUKCIEHUS
C TpyUMeHeHWeM TMoJo0usi W TpUroHOMeTpuHu (TONB3ysCh, TAe HeoOXOAUMO,
KaJ/IbKY/ISITOPOM).

K koHily oOyueHus B 9 Kk/acce OOy4YarolUiiCs TIOJMYUUT CreyHoLue
ripeMeTHbIe Pe3yJIbTaThl:

3HaTb TpPUrOHOMeTpHUYecKhe (YHKLMKA OCTPhIX VYIVIOB, HAXOAUTh C UX
MOMOLL[bI0  pa3/IduHble 3/1eEMEHThI TPSIMOYTOJIBHOTO TPEYroJbHUKA («pelieHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoAuTh (C MOMOILIBIO Ka/IbKYJ/ISTOPa) AJIMHbI
Y YT7IbI 7151 HeTaOUUHBIX 3HAaUeHUH.

[Tonb3o0BaThCsA (popMy/laMU NIPUBEJEHHS] U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXXJ@€CTBOM [I/I1 HAaxOXK[EeHWs COOTHOLUEHWHA MeXJy TPUTOHOMEeTPUYeCKUMHU
BeJIMUYMHAMMU.

Vcrionb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB [JISl HAXOK/J€HHUSI Pa3/TUUHbIX
3JIEMEHTOB TPEYro/JbHUKA («pelleHue TpPeyrojbHUKOB»), TIPUMEHSATh WX TIpU
pellleHrH reOMeTpUYeCKUX 3ajau.

Braserb moHSTUSMM  TIpeoOpa3oBaHUsS — TMOA0OMS,  COOTBETCTBEHHBIX
3/1eMeHTOB MoA06HbIX Guryp. [To/ib30BaThCsl CBOMCTBAMU MOA00MS TIPOM3BOIBHBIX
buryp, yMeTb BBIUMC/IATH [JIMHBI W HAaXOJUTh YTkl Y TIOA0OHBIX GUTYP.
[TpuMeHSATb CBOMCTBa T0/00MsA B TMPAKTAUYECKUX 3aflauaX. YMeTh TIPUBOJUTH
TIpUMephbI TT0I00HBIX (UTYP B OKPY>KaloIlleM MUDE.

[Tonb30BaThCSA TEOpEMaMu O MPOU3BE/IEHUH OTPE3KOB XOPJ, O MPOU3BeJeHUN
OTpe3KOB CEeKYIIUX, O KBaJpaTe KacaTeJbHOU.

[Tonb30BaThCs BEKTOpPAMU, MOHMMAaTh WX TeOMEeTPUUYeCKUd U (PU3NUeCKUid
CMBIC/I, TIDUMEHSITb WX B pelIeHWU TeoMeTpUYeCKUX U (PU3Muyeckux 3ajad.
[IpuMeHSTh CKa/sIpHOE MPOM3Be/leHre BEKTOPOB /151 HAXOX/AEeHUS IJTUH U YTJIOB.

[Tonb30BaTbCA METOAOM KOOpPJWHAT Ha TIUIOCKOCTH, TNPHUMEHATh €ro B
pellleHrH reOMeTPUYeCKUX Y TIPaKTUYeCKUX 3a/au.

BriageTe MOHATUSAMM TPaBUJILHOTO MHOTOYTOJIbHUKA, [I/TUHBI OKPY>KHOCTH,
JJIMHBI IyTU OKPY>KHOCTH W paJjuaHHOU Mepbl YI/d, YMeTb BbIYUC/ATH TUIOLIA/b
Kpyra u ero yactei. [I[pyuMeHsITb TTO/TyueHHble YMeHHUS B TTPaKTUUECKUX 3a/lauax.

Haxomute ocu (WM 1[@HTPbl) CUMMETPUU (UTYp, TIPUMEHSITh [IBUYKEHUS
TJIOCKOCTHU B MPOCTEUILNX C/TyYasiX.

[IpuMeHsTh TIOJlyYyeHHbIe 3HAHUSI Ha MPaKTUKe — CTPOUTb MaTeMaThuecKue
MOJIeNiv [/1s1 3a/lau peasibHOW JKHU3HU M MPOBOJUTh COOTBETCTBYIOLME BHIUYMCIIEHHUS
C TpUMeHeHWeM TI0I00UsT U TPUTOHOMETPUUeCKUX (yHKIMN (TI0B3ysCh, T7e
Heo0X0UMO, KaTbKy/ISTOPOM).



TEMATHUYECKOE IVNTAHUPOBAHUE
7 KIIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHMe pa3je/ioB U TeM (uucdpossbie)
Ne i/ KoHTpo/ibHBI IIpakTHyeckue
nporpamMmMsbI Bcero oOpa3oBaTe/IbHBIE
e padoThI padoThI
pecypchl
[Tpocreiiiive reomeTpuueckre GUTrypbl U
P o P Quryp bubmioreka LIOK
1 WX CBOMCTBA. MI3mepeHne reoMeTpuyeCcKrux 14
https://m.edsoo.ru/7f415e2e
BeJINUMH
bubmioreka LIOK
2 T 22 1
PEYTOMbHIRH https://m.edsoo.ru/7f415e2e
3 [TapannensHble nipsMble, CyMMa YI/I0B 14 1 bubmioreka LIOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTB U Kpyr. ['eomeTprueckue 14 1 bubmuoreka IIOK
MOCTPOeHUs https://m.edsoo.ru/7f415e2e
. bubnuoreka LIOK
> TosToperue, 0bobmjerme snannii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0




8 KJ/IACC

KoimuyecTBO yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHue pa3je/ioB U TeM (udpossbie)
Ne i/ Koutposibnbie | IIpakTnuyecku
NporpamMMsbI Bcero o0Opa3oBaTe/bHbIE
padoThI € paboThI
pecypchl
1 UeTbIpEXYTro/IbHUKU 12 1 Bubmiorexa IOK
https://m.edsoo.ru/7f417e18
Teopema ®asneca 1 Teopema 0
2 MIPOTIOPLIMOHATBHBIX OTPe3Kax, Mo/j00HbIe 15 1 Bubmiorexa IOK
porioph P > 11041 https://m.edsoo.ru/7f417e18
TPeYyroJIbHUKU
[Tnomazas. HaxoxzaeHue nuiomazei
3 Tpe TOJ?I:HI/IKOB :ffmoro FOJf:HiIX ¢bur 14 1 Bubmorexa TIOK
bey y yP: https://m.edsoo.ru/7f417e18
[Tnowazu mogo6HBIX GUTYD
4 Teopema I1udaropa v Hauana 10 1 Bubmioreka IIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Yrbl B OKPY>KHOCTU. BrivicaHHble 1
5 OIMMCaHHbIe YeTbIPeXyro/IbHUKU. 13 1 Bbubmioreka IIOK
KacaTenbHble K OKpY>KHOCTHU. KacaHue https://m.edsoo.ru/7f417e18
OKDY’>KHOCTeM
. Bubmioreka IIOK
I1 4 1
6 OBTOpeHHe, 0600eHHe sHarHil https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJTIACC

Ko/mmuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3jesioB U TeM (uudpossbie)
Ne i/ Kontposibhblie | IIpakTnueckue
MPOrpaMMBblI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Tpuronometpusi. TeopeMbl KOCUHYCOB U 16 1 bubmiorteka LJOK
CHUHYCOB. PellieHre TpeyrojibHUKOB https://m.edsoo.ru/7f41a12c
5 [Tpeobpa3oBaHue noo6us. MeTtpruyeckue 10 1 bubmoreka IIOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41a12c
bubnuoreka IIOK
12 1
3 Bexropet https://m.edsoo.ru/7f41a12c
4 [ekapTOBbI KOOPAWHATBI Ha MJIOCKOCTH 9 1 bubmmorexa [JOK
P bA https://m.edsoo.ru/7f41a12c
[TpaBu/ibHBIE MHOTOYTO/ILHUKU. [l1Ha
5 OKPY’>KHOCTH M IUIOLa/Ib Kpyra 8 bubmotexa LIOK
Py - Au pyra. https://m.edsoo.ru/7f41a12c
Brruuciienue ruioiagen
bubmioreka LJOK
6 JABIDKEHHS II0CKOCTH 6 https://m.edsoo.ru/7f41a12c
7 [ToBTOpeHUe, 0000IIeHNe, CUCTeMaTU3aLUs 7 5 bubnuoreka IIOK
3HaHUM https://m.edsoo.ru/7f41al12c
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 68 6 0




YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

* ['eomeTtpus, 7-9 kiaccel/ AtanacsiH JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AKiMoHepHOe 0011ecTBO «M3maTenbcTBo «IIpocBelijeHre»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

IDUPPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU
NHTEPHET

https://m.edsoo.ru/8866c7be
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