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MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OIMH U3 OCHOBHBIX Pa3/IelIOB IIKOJIBHOW MAaTEMATHKH, UMEIOLIUN CBOEH
HeNbl0 00ecreynTh H3y4YeHHE CBOMCTB U pa3MepoB (UTYp, UX OTHOIIEHMH U B3aUMHOE
pacrojio’)KeHUe, OMMPAETCs] Ha JIOTMYECKYIO, JI0KA3aTelbHYIO JIMHHIO. LIeHHOCTh H3ydeHusd
TeOMEeTPHUH Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus 3aKII0YAETCsS B TOM, YTO 00ydaromuncs
YUUTCS TNPOBOJUTH JIOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIIOYECHMUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKIACHUS WU CTPOUTh KOHTPHPHUMEPHI K JIO)KHBIM, IMPOBOJMTH
paccyXIeHHs «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKICHHUSL.

Bropoii 11e1p10 u3ydeHusi TeOMETPUN SIBJISIETCS. UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IIpU
pEIIEHMH KaK MAaTeMaTHMYeCKUX, TaK W NPAKTUYECKUX 3a7ad, BCTPEUAIOUIUMXCS B pealbHOM
Ku3HU. OOYyYaromuiicss TOMKEH HAYYHTHCS OIPENEIUTh T'€OMETPHUECKYIO (HUTypy, ONHCATh
CJIOBaMH JAHHBIA 4YEpTEX WM PUCYHOK, HAWTH IUIONIA[b 3€MEJIBHOTO y4yacTKa, pacCuMTaTh
HEOOXOJMMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUIs
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpas, BHIYMCIUTENbHAS JTUHUS B W3YYCHUH T€OMETPHH.
[Ipn pemeHnn 3amad  OPAKTHYECKOTO  XapakTepa OOydaloluics  y4YUTCS  CTPOUTH
MaTE€MaTUYeCKHe MOJEIHN pPEATbHbIX JKU3HEHHBIX CHUTyaluld, MPOBOAUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb MTOJIYYEHHOTO pe3yibTaTa.

Kpaiine BakHO MOAuYEpKUBATH CBSI3U T€OMETPUH C JIPYTUMH y4eOHBIMHU MpEeIMETaMH,
MOTHUBUPOBATh  HCIIONB30BaTh  ONPEICNCHHSI TeOMETPUYECKHX (GUryp W TOHATHH,
JEMOHCTPHUPOBATh MPUMEHEHHUE TOTYyYEeHHBIX YMEHUH B (PU3HMKE U TEXHUKE. DTH CBSI3U Haubosee
SApKO BUIHBI B TeMaX «BekTopsl», « TpUroHOMETpUYECKHE COOTHOIIEHU», «MeTol KOOpINHAT
u «Teopema ITudaropar.

YueOHslii kypc «['eoMeTpus» BKIIOUYAET CISAYIONINE OCHOBHBIE Pa3/eNibl COMCPIKAHMUS:
«['eomerpuueckre GUTypsl M WX CBOMCTBa», «/3MepeHHE T'€OMETPHUYECKHX BEIUYUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IUIOCKOCTW», «BekTopel», «/IBHXKEHHS  IIIOCKOCTHY,
«IIpeobpazoBanus MOIO0USY.

Ha usyuenne yuebHnoro kypca «I'eometpus» orBoautcs 202 vaca: B 7 kiracce — 68 4acoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 66 yacoB (2 Jaca B
HEJICTTIO).



COJAEP/KAHUE OBYYEHUA

7 KJIIACC

Havanenbeie nonatus reomerpun. Touka, mpsiMasi, OTpE30K, Jyd. Yroia. Buuel yrios.
BeprukaneHple UM CMeXHBIE yIUIBl.  buccektpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapamienbHOCTD U NEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCeBOW cuMMeTpuH. [Ipumepsl
CUMMETPHUHU B OKPYXKAIOLIEM MHPE.

OCHOBHbBIE TIOCTPOEHMSI C IIOMOIIbIO LUPKYJAs M JIMHEWKHU. TpeyroabHuk. Boicora,
MennaHa, OMcCceKTpHca, X CBOMCTBA.

PaBHOOEIpEHHBII 1 PABHOCTOPOHHUH TPEYroIbHUKH. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa W TpHU3HAKM paBHOOEIPEHHOro TpeyrojabHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NpHU3HAKU NapauieNbHbIX NpAMbIX. CymMMa yIJIOB TpeyroibHUKa. BHeniHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBOMCTBO MeIUaHbl NPSMOYIOJBHOIO TPEYTOJIBHMKA,
IPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsAMOyTroJIbHBIN TPEYTrOIBHUK C yTI0M B 30°.

HepaseHcTBa B reoMeTprH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbleM yrie U 6onbleil cTopoHe TpeyronbHUKA. [lepneHukynsp u HakIoOHHas!.

I'eomerpuueckoe MecTo TOUYEK. bucceKkTpuca yria W CEpeIMHHBIA NEPHEHIUKYISp K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb W KpyI, XOpJa M JUaMeTp, HUX CBOMCTBa. B3ammHOe pacroyiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHas u cekymas K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAaHHasl B
yroi. BrincanHas v onmcaHHast OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yersipéxyronpauku. [lapamienorpamm, ero npu3HAakd M CBOWCTBA. YacTHBIE ciaydau
napauenorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpar), UX HMPU3HAKM M cBoiicTBa. Tpamerus,
paBHOOOKas Tpamnenws, e€ cBoiicTBa M npu3Haku. [IpsiMoyroiapHast Tparnerus.

Meton ynsoenust menuansl. LlenTpansHas cummerpus. Teopema daneca u teopeMa o
IIPONOPLMOHAIBHBIX OTPE3Kax.

CpenHue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, Kodddumment momodus. [IpusHaku moq00us TPEYyroJIbHUKOB.
[TpumeHeHne nog00Ms IPU PELLICHUH IPAKTUYECKUX 3a/1a4.

CaoiicTBa momaneii reomerpudeckux ¢uryp. Gopmynsl U TIOMAAN TPEYTONbHUKA,
napauenorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IAAeH MoK00HBIX GUryp.

Brruncnenue miuomaaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH MPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yIja HpPsIMOYTOJIBHOTO TpeyroiabHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHomerprueckue GyHkiuu yrios B 30, 45 u 60°.

BrivcaHHbBIE M LIEHTpaJIBHBIE YIJIBI, YIOJ MEXAY KacaTeJIbHOM M XOpAOW. YTJBI MEXKIY
XOpJlaMH UM CeKylMMHU. DBrucaHHble U  ONMCAHHBIE YETBIPEXYIOJBHUKU. B3aumHoe
pacrioyio’)keHue AByX OKpyxkHocTel. Kacanme okpyxnocTtei. OOmme kacaTeiabHblE K JBYM
OKPY’KHOCTSIM.



9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOJ1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
MPAKTUYECKUX 3aJ]a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue monodus. [lomobre coOTBETCTBEHHBIX AIEMEHTOB.

Teopema o Ipon3BeIEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bextop, nnmHa (MOZynb) BEKTOpa, COHANpPABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIlpaBJIE€HHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUd Haj
BEKTOpaMHU. Pa3nokeHue BeKTopa Mo JIByM HEKOJUIMHEAapHBIM BeKkTopaM. KoopanHaTel BEKTOpA.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE JUIsl HAXOXKIAEHUS JJIVH U YIJIO0B.

JlekapToBbl KOOPJMHATBHI Ha IIOCKOCTH. YPaBHEHHs MPSMOM M OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €ro NPUMEHEHHE.

[IpaBuibHBIE MHOTOYroJIbHUKHM. [lMHa OKpyX)HOCTH. ['pamycHas W paauaHHass mepa
yTila, BBIYUCIIEHUE JUIMH 1yT OKpykHocTel. [Inomane kpyra, cekropa, cerMeHTa.

JIBWOKeHHSI  TUIOCKOCTH W BHYTPEHHHE CHUMMETpuUu  (Guryp  (dIeMeHTapHBIC
npeacrasienus). [Tapamtensueiii nepeHoc. [ToBopor.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA
«T"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJIbTAThI OCBOCHHSI TPOrpaMMbI  y4eOHOro Kypca «l eomeTpus»
XapaKTePU3YIOTCS:

1) naTpuoTHyYecKoe BOCIIUTAHUE:
MPOSIBIICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIIEMY POCCUHUCKON MaTeMaTUKH, IIEHHOCTHBIM
OTHOUIEHUEM K JOCTHXKCHUSM POCCUMCKUX MAaTeMaTUKOB M POCCHMCKOW MAaTeMaTUYECKOM
IITIKOJTBI, K MCIIOJIh30BAHMIO 3THX JOCTH)KCHHUH B IPYTUX HayKaxX M MPUKIAJHBIX cepax;

2) rpa:kKIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEH TpakJIaHWHA W peald3allid  ero Ipas,
MPEJICTABIICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPakAaHCKOTO oOIecTBa (HarmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JIOCTH)KCHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;



3) TpyAoBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEIICHWH TMPAKTUYECKUX 3a7ad MaTeMaTH4ecKou
HANPABIIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEeMATHYECKOTO 00pa30BaHUs Ha MPOTSHKECHUH BCel
JKU3HU JJIs YCIIEIIHON MpodeCCHOHATbHON AESITETbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K IMOILMOHAIBEHOMY M 3CTETMYECKOMY BOCIIPUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, PEIICHUM, PACCYXJIEHUM, YMEHUIO BHUACTh MaTEMaTHYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTAaIlel B JAESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX [peACTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEIIOBEKa, MPHUPOABI W OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4YelIOBEYECKOH MAeATeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HAYMMOCTH JJI Pa3BUTHUS [IUBUIIU3AIIMH, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MAaTEeMaTHUYECKOM
KyIbTYpOH Kak CpelICTBOM TIIO3HAHHWS MHUpPA, OBIAJCHHEM MPOCTEHIIMMH HaBbIKAMU
MCCJIEI0BATENbCKOM JIEATENbHOCTH;

6) puznyeckoe  BocnuTaHWe, (POPMHPOBAHHE  KYJAbTYPbl  310POBbSI U

IMOIMOHAJIBHOIO 0JIArONOJIYYHs:
TOTOBHOCTBIO TPUMEHSTh MaTeMaTUYeCKHWE 3HAHUSA B HMHTEpPEcax CBOETO 370POBbs, BEICHUs
3I0pOBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHA M OTABIXA,
perynsapHas (u3nueckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUu, TPU3HAHHEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0J10rnYecKoe BOCIUTAHNE:

OpUEHTAIlMe Ha TPUMEHEHHWE MAaTeMaTUYCCKUX 3HAHWWA IS pelIeHus 3aqad B 001acTu
COXPAHHOCTH OKpPYXKAlolIel cpefpl, IMIaHUPOBAaHUS IOCTYIKOB M OLIEHKH HX BO3MOXKHBIX
MOCIICACTBHIA TSI OKPYXKAIOIMIEH Cpebl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa JKOIOTHYESCKHX
npo0JieM U IyTel X pelieHus;

8) ajanTauus K U3MEHAIUMCS YCJIOBUSM COUMATbHONW M NMPUPOAHON Cpe/bl:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOINpPENeIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO JIeITeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy APYTHX
Jro7iell, mpuoOpeTaTh B COBMECTHOW JIEATENHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIBITA JIPYTHX;

HEO0OXOIUMOCThIO B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4ucie (HopMynHpoBaTh HJEH,
MOHSITHSI, THITIOTE3bI 00 O0OBEKTaX W SIBJICHUSX, B TOM YHCJIC PaHEe HEW3BECTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIUIO Kak
BbI30B, TPeOYIOMMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAaeMble pEIIeHUs W JeWCTBHUA,
(GhOopMyIUPOBATh U OIICHUBATH PUCKH U ITOCIIEICTBUSA, (POPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIC y‘lt’,ﬁl{ble JeHCTBUA

Ba3oBble Jiornueckue aeicTBus:
[ ] BBISIBIIATE U xapaKTemeBaTb CYHIGCTBCHHBIG HpI/I3HaKI/I MATCMATHUYCCKUX O6B€KTOB,
NOHATHH, OTHOIIEHWH MEXIy MOHATUSAMH, (OPMYJIHMPOBATH OIPENEICHUS MOHITHH,



YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS JJIs1 O0OOIICHHS U
CpaBHEHUSI, KPUTEPUH ITPOBOIUMOTO aHATN3a;

BOCTIPUHUMATh, (DOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIHHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBISIBJISITH MaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MIPOTHUBOpEUHs B (paKTax,
JAHHBIX, HAONOJICHUSX U YTBEPXKICHUSAX, TNpe/yiaraTh KPUTEPUH MJIS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

JIeNIaTh BBIBOJIBI C HWCIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYEeHUH, YMO3aKIIIOUSHUI TI0 aHAJIOTHH;

pa3duparth J0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEP)KICHHM (TMPSMBIE U OT MPOTUBHOTO),
NPOBOJIUTh CaMOCTOSITEJILHO HECIIOKHBIC JIOKA3aTebCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTpAaUBaTh APTYMEHTAIUIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaATh CIOCOO pemieHus ydeOHOW 3ajaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BHIOMpATh HanOoJiee MOAXOJSANINN C YI4ETOM CaMOCTOSTEIHHO BBIJIEICHHBIX
KpUTEPHUEB).

ba3oBble nccienoBarebCcKHe JeiCTBUA:

UCTIONIB30BaTh  BONPOCHI  KaK  HUCCIEJOBAaTCIbCKUH  WHCTPYMEHT  TO3HAHUS,
(GopMyIHpOBaTH BOMPOCH], (PUKCHPYIOIIHE MPOTHBOPEYHE, MPOOIEMY, CaMOCTOSTEIHLHO
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHUPOBATH THIOTE3Yy, apryMEHTHPOBATh CBOIO
TIO3UIINIO, MHCHUE;

NPOBOJUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECJOXHBIH SKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHNE TT0 YCTAHOBJICHUIO 0COOCHHOCTE MaTeMaTHYeCcKOro 00beKTa,
3aBUCHUMOCTEN 0O0BEKTOB MEXTY COOOIA;

CaMOCTOSITENILHO (POPMYIIMPOBaTH 0OOOIIEHHUS M BBIBOJIBI ITO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, WCCIICIOBaHMS, OICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3YyJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh MPEIIOI0XKECHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(MOPMALIUH, TaHHBIX, HEOOXOJUMBIX IS
peleHus 3a/1a4u;

BbIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPHPETHPOBATH HH(OPMALIHIO
pas3INYHbIX BUAOB U (POPM NPEICTABICHNUS;

BBIOMpAaTh (popMy mpeacTaBiIeHUs MHPOPMAIMN U WUTIOCTPUPOBATh pElIaeMble 3a1a4H
cXeMaMH, JruarpaMMaMu, HHOU TpaguKoil 1 UX KOMOMHAIUSIMH;

OLIEHUBAaTh HaJI&KHOCTh MH(OPMAIMM 1O KPUTEPHUSM, NMPEATIOKEHHBIM YUYUTEIEM HIIH
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

BOCIIPHHUMATh U (HOPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBHSMU U LEISMH
oOlIeHMs], SICHO, TOYHO, TPAaMOTHO BBbIpaXKaThb CBOK TOYKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHMs IO XOAY PEUICHMs 3aladd, KOMMEHTHPOBATh
MIOJIY4CHHBIA pe3yibTarT;

B X0Jie 00CYXJIeHHs 3aJjaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl, IPOOIEMBI,
pemaeMoi 3a1a4uy, BeICKa3blBaTh WJIEU, HALICJIEHHBIE HA IIOMCK PELICHMS], CONIOCTABIATh
CBOU CYXJICHUS C CY>KICHHUSIMH JPYTUX YYaCTHUKOB AMAJIOra, OOHAPY>KUBATh pa3IHyuue U



CXOJICTBO TIO3UIIMH, B KOPPEKTHOW (opme QopMyTupoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

MPEJICTABIISITh PE3YJbTAThl PEIICHUS 3aJauH, SKCIIEPUMEHTA, WCCIICOBAHMSI, MPOSKTA,
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C y4ETOM 3a/ad IMPE3CHTAlud M
0COOEHHOCTEN ayAUTOPHH;

MOHMMATh W HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIAYATbHOW paOOTHI MPH
peIIeHNH yYeOHBIX MaTeMaTHYECKHUX 33]1aY;

MPUHUMATH 11€JThb COBMECTHOW NIEATEIHHOCTH, IUIAHUPOBATH OPTAHHU3AIMI0 COBMECTHOMN
paboThI, pacpeaesaTh BUIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYyKIeHUS, 0OMEH MHEHHUSIMHU, MO3TOBBIE
HITYPMBI U JAPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHl U KOOPJAHMHHUPOBATH CBOM JCHCTBUS
C IPyTUMH YICHAMH KOMaH/Ibl, OIICHMBATh KA4eCTBO CBOErO BKJIaJa B OOIIHIA TPOIYKT 11O
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘lt’,ﬁl{ble JeHCTBUA

Camoopranuszanmsi:

CaMOCTOSITENIFHO COCTaBJIATh IUJIaH, QJITOPUTM pEUICHHs 3aJaud (MM €ro 4YacTh),
BBIOMpPATh CIOCOO peHIeHHss C Y4YETOM HMEIOIIMXCS PEeCypcoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH BapHAHTHl PEUICHUH C y4ETOM
HOBOH MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJIEKT:

BIIAJIETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pelieHus
MaTeMaTHYeCKOM 3a1a4qu;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PELICHUM 3a7a4yd, BHOCUTH
KOPPEKTUBBI B JCATEIHBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, HANJICHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYAHOCTEW;

OIICHUBATh COOTBETCTBHUE pE3yJibTaTa JEATECIBHOCTH IMOCTABJICHHON 1€ U YCIOBHSM,
OOBSICHATH TIPUYUHBI JOCTHKCHUS WIH HEAOCTH)KCHHUS 11EJTH, HAaXOJAUTh OIHUOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIiry o0y4ueHus B 7 KJjacce 00y4JaronIuiics MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Pacno3nasartn H3Yy4YCHHBIC T'COMCTPHYCCKUC (bl/ll"ypbl, OIpCaACIATL KX B3aUMHOC

pacrosio)keHue, H300pakaTh TeoMEeTpUYecKrue (UTYpPHI, BBITOIHATH YEPTEKH IO YCIOBHIO
3anay. V3MepsATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBI. PemaTh 3ajauu Ha BBIYMCICHHUE JIMH
OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JTUHEHHBIX U YIJIOBBIX BEIMUYMH MPEIMETOB B peajbHOM KHU3HHU,

pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pazmepbl 3THX 0OOBEKTOB 110 MOPSAKY BETUUYHUHBI.

CTpOI/ITL YEPTCIKU K TCOMCTPHUICCKUM 3aJladaM.
ITons30BaThCA MNpU3HAKaMH PpPaBCHCTBA TPCYIrOJbHUKOB, HCIIOJIB30BAaTh IMPU3HAKHW H

CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.



[IpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM T€OMETPUUECKHX TEOPEM.

[Tonp30BaTbCsl NMpU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJIMaHbl, TMPOBEIEHHON K THUIIOTEHY3€ MNPSIMOYTOJIbHOIO TPEYroJibHUKA, B PELICHUU
F€OMETPUYECKUX 3a/1a4.

OmnpenensiTh MapaJyIeIbHOCTh MPSMBIX C TIOMOIINBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTs napajyieIbHOCTh NPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYTroM IpsiMOi.

Pemate 3aaun Ha KieTyaToi Oymare.

[IpoBoAUTH BBHIYUCIEHHS W HAXOIUTh YUCIOBbIE W OYKBEHHBIE 3HAUYECHHS YIJIOB B
F€OMETPUUYECKNX  3ajJadaX C  HUCIOJb30BAHMEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MpPH NEPECEUCHHUM JBYX MapajlieIbHbIX
NpsIMBIX CEeKylIel. PemaTe mpakTuyeckue 3aaud Ha HaX0KJI€HHE YTJIOB.

Brnagers mMOHATHEM Te€OMETPHUYECKOTO MECTa TOYEK. YMETh OMPEeNATh OMCCEKTPUCY
yIila ¥ CEpEeIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

DopMyJIUPOBATH OINPEIAEICHUS OKPYKHOCTH M KPYyra, XOpAbl U JUAMETpa OKPYKHOCTH,
MI0JIb30BaThCA UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3a/a4.

Brnaners nmoHsATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHTp. [lonp3oBaThecs GakTaMu 0 TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOJbHHUKA MEPECEKAIOTCs B
OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE NEPHNEHIUKYJSIPbl K CTOPOHAM TPEYroJIbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagers nmoHATHMEM KacaTeIbHOW K OKPYXKHOCTH, IIOJb30BaThbCsl TEOPEMOM O
NEePNEHANKYIISIPHOCTH KAcaTeIbHOM U painyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonp30BaTbCcss MPOCTEMIIMMH T€OMETPUYECKHMMHU HEPABEHCTBAMH, IOHHMAaTh UX
MPaKTUYECKUI CMBICII.

[IpoBOINUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C TOMOLIBIO HUPKYJIS U TUHEUKH.

K kon1y o0yuenus B 8 kiacce o0ydaromuiics MOJIyduT CIETYIOIINUE TPEeIMETHBIE PE3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BATHCS HUX
CBOMCTBAMH IPU PEIICHUH T€OMETPUUECKUX 3aa4.

[IpumeHsTh CBOWCTBA TOUYKM IE€PECEUEHUS] MEAMAH TPEeYrojbHUKa (ILIEHTpa Macc) B
pelIeHny 3a/1a4.

Brnanerp noHATHEM cpelHEN JIMHUU TPEYTOJIbHUKA U Tpaneluy, IPUMEHATh UX CBOMCTBA
IpU pElIeHUH reoMeTpuueckux 3anad. llomp3oBaTthesi Teopemoin Pameca W TeOpemMol O
IPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3a/1au.

[TpuMeHsTh MpU3HAKK [TOA00US TPEYTOJbHUKOB B PEIICHUN T€OMETPUUECKHUX 3a/1a4.

[Tonp3oBatbess Teopemoit [lndaropa ans permieHuss TE€OMETPUYECKHX M MPAKTHYECKHX
3aaa4. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CAMOCTOSATENIbHO IENaTh
4epTEX U HaXOUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagers moHATHSME CHHYCa, KOCMHYCa W TaHT€HCa OCTPOro yria MNpsSMOYTOJIbHOTO
TpeyroiabHuKa. [1071p30BaThCS 3STUMHU MOHITUSMM JUIs PEIICHUS TPAKTHUECKUX 3a/1au.

Boruncnsate  (pa3nuyHbIMEH - crioco0amMH) — TUIOIIAAL  TPEYroJbHUKA W IJIOMIAAH
MHOTOYTONBHBIX ~ (uryp (HOdB3ysAch, TA€ HEOOXOAWMO, KalbKylIsITOpoM). llpumeHsTH
MOJIyYEHHbIE YMEHHUS B PAKTUYECKUX 3a]a4ax.

Bnagerp NMOHATHSAMH BIMCAHHOTO M LIEHTPAJIBHOIO YyIja, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEXAy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAOH
IIPU PELIEHUN T€OMETPUUYECKUX 3a/1ay.

Bragete noHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA OMUCAHHOTO
YEeTBIPEXYTOJIbHUKA MPU PELICHUH 33/1a4.



[IpuMeHsITh MONy4YEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaT€MaTUYECKUE MOJENN IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C IPUMEHEHUEM MTOA00US
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'7I€ HEOOXOIUMO, KaJIbKYJIATOPOM).

K koH1y o0ydenus B 9 kiaacce o0yJaromuiics MOJIyduT CIEAYIOIINUE MPeIMETHbIE Pe3yabTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBIX YIJOB, HAaXOAWTh C HMX IOMOIIBIO
pasiM4HbIe  BJEMEHThl  MPSMOYTOJbHOIO  TPEYroJbHUKA  («pelIeHHe MPsIMOYTOJbHBIX
TPEYroJbHUKOB»). HaxoauTh (C MOMOIIBIO KaNbKYIATOpPA) JUIMHBI M YTJIBI U HETaOIMYHBIX
3HAYCHU.

[Tonmp30BaTbecss  opMyNnaMu  TPHUBEACHHS W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKAECTBOM Il HAXOKJEHUSI COOTHOIEHUH MEXly TPUTOHOMETPUUYECKUMH BETMUYUHAMHU.

Vcnonp30BaTh TEOpEMBbl CHHYCOB U KOCHUHYCOB JUIsI HAXOXKJICHHUS PAa3TUYHBIX JIEMEHTOB
TPEYrojbHUKa («pEIIEHUE TPEYTrOoJbHUKOBY), MPUMEHATh MX INPH PEIIEHHUH TI'e€OMETPHUYECKUX
3aja4.

Bnaners nmoHATHAMH IIpeoOpa3oBaHUsS MOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX ¢uryp. Ilonp3oBarbesi CBOWCTBaMHM TOJOOMS TMPOW3BOJBHBIX (QHUTYp, YMETh
BBIUUCIIATh JJIMHBI U HaXOIUTh YIIIbl Y NMOA0OHBIX ¢uryp. IIpumeHars cBoiicTBa momoOust B
NPaKTUYECKHX 3a/1a4ax. YMETh MPUBOAUTH PUMEPHI OTOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE.

ITonp30BaThesd TeopeMaMy O MPOM3BEACHUU OTPE3KOB XOpPJ, O MPOU3BEIECHUH OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsd BEKTOpaMH, IMOHMMAaThb MX TE€OMETPUYECKHMM M (PU3NYECKUH CMBICH,
OPUMEHATh MX B PEUICHUHM TE€OMETPUYECKUX W (u3myeckux 3anad. [IpUMEHATH CKalspHOe
IPOM3BEACHUE BEKTOPOB JJIs1 HAXOX/IEHUS JUIMH U YTJIOB.

[Tonmp30BaTbcss METOOM KOOPJAMHAT Ha IUIOCKOCTH, TNPHUMEHATh €ro B PEUICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners MOHATHSIMH MPAaBUIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPYKHOCTH, JJIUHBI AYTH
OKPY)KHOCTM M paJMaHHOW Mephl YIja, yMETh BBIYMCIATH IUIOLIA[b Kpyra M €ro 4acreil.
[TpumMeHsTh MoNydYeHHBIE YMEHHS B IPAKTUYECKHX 33/1a4ax.

HaxonuTe ocu (MM LEHTPBI) CUMMETpUU (GUTyp, NPUMEHSTh IABMXKEHHS IJIOCKOCTH B
MIPOCTEUIINX CITydasiX.

[TpuMeHATH MoNTyuyeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKHe MOJENH IS
3a/a4 peaqbHON KU3HU U IPOBOIUTH COOTBETCTBYIOIINE BHIYUCICHHUS C TPUMEHEHUEM TTOA00HS
U TPUTOHOMETPHUECKUX (PYHKIMH (TONB3YACH, I71€ HEOOX0AUMO, KAIbKYISATOPOM).






TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
No HaumenoBanue pa3fenoB ¥ TeM MPOrpaMMBI KonnuectBo uacos DnexTpoHHBIE (IIUPPOBLIC)
/11 Bcero KonTposbabie [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 [Ipocreiimme reomeTprueckue GUrypsl U UX 14 [[bubnmorexa LIOK
cBoricTBa. M3MepeHne reoMeTpuiIecKuX BETMYHH https://m.edsoo.ru/7f415¢e2e]]
2 TpeyroabHUKH 22 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f415¢e2e]]
3 [TapannenpHbIe PsMBIE, CyMMa yIJ0B TPEYTOJIbHUKA 14 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f415¢e2e]]
4 OkpyxHOCTb 1 Kpyr. ['eomeTprueckne nocTpoeHus 14 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415¢e2e]]
5 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415¢e2e]]
J106aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 | 4 0 \
8 KUIACC
Ne HanmenoBanue pas3nesioB 1 TeM IpOrpamMmsl KosmuecTBo yacos OnexTpoHHbIe (IIUPPOBHIE)
n/n Bcero | KoHtposbHbIe [IpakTrueckue o0pa3oBaTesibHbIE PECYPCHI
paboThI paboThI
1 YeThIpEXYroJIbHUKU 12 1 [[BuGmmoTeka LIOK
https://m.edsoo.ru/7f417e18]]
2 Teopema Paneca u TeopeMa 0 IPONOPLUOHAIBHBIX 15 1 [[Bubmuoreka [IOK
0Tpe3Kax, N0JOOHBIE TPEYTOJIbHUKU https://m.edsoo.ru/7f417e18]]
3 [Imomane. HaxoxaeHnue mioniagaei TpeyroabHUKOB U 14 1 [[BubmuoTexa [JOK
MHOroyroiabHbIX ¢Guryp. [lnomanu nonobusix puryp https://m.edsoo.ru/7f417e18]]
4 Teopema [Mudaropa u Havana TPUrOHOMETPHH 10 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f417e18]]
5 YTibl B OKpY>KHOCTH. BriiCaHHbBIE U ONTMCAHHBIE 13 1 [[bubmmoTeka LIOK




YeThIPEeXyrojbHUKH. KacaTenbHble K OKPY>KHOCTH.
Kacanue okpyxHocTeit

https://m.edsoo.ru/7f417e18]]

6 [ToBTOpeHME, 0000IIEHNE 3HAHUT 4 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f417e18]]
J106aBHUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB T10 [TPOTPAMME | 68 | 6 0 |
9 KJIACC
Ne HanmeHnoBanue pa3aenoB U TEM MPOrpaMMBbl KommuecTBo yacos DnekTpoHHbIE (ITUPPOBBIC) 00pa3oBaTeIbHBIC
/T Bcero KonTtponsubie [IpaxTrueckue pecypcesl
paboTHI paboTHI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U CHHYCOB. 16 1 [[bubnmoreka LIOK
Pemenne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c]]
2 [Ipeo6paszoBanue nomodusi. Merpuueckre COOTHOLIEHUS B 10 1 [[bubnmorexa LIOK
OKPYKHOCTHU https://m.edsoo.ru/7f41al2c]]
3 Bexropst 12 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41al2c]]
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41al2c]]
5 [IpaBusbHBIE MHOTOYTOJIBHUKH. [[1MHA OKPYKHOCTH U 8 [[bubnmoreka LIOK
ioniaib Kpyra. Beruucnenue mionianei https://m.edsoo.ru/7f41al2c]]
6 JIBMOKEHHMS IJIOCKOCTH 6 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41al2c]]
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIM 3HAHUIA 5 2 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41al2c]]
Jl06aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME \ 66 ‘ 6 0

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VISl YYEHUKA




1. VYuebnuk «I'eomerpus. 7-9 knacce». JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues, 2.1". [1o3usk, .M. FOguna, Mocksa «lIpocsemienue,
2016.

Pabouwne terpamu. 7, 8 u 9 xnaccel. JI. C.Atanacsn, B.®.byry3os, FO.A T'nazros, M.M.}YOauna., Mocksa «IIpocBemienue»,

Junaktuyeckue marepuaisl. 7, 8 u 9 knacesl. b.I'. 3uB, B.M. Maiinep, Mocksa «IIpocBerienue»,

Tematuueckue Tectol. 7, 8 u 9 knaccel. T.M. Mumenko, A.Jl. banakos. Mocksa «IIpocBenienuey,

CamocrosiTenbHbIe U KOHTPOJIbHBIC paboThl. 7, 8 u 9 kimaccel. M.A. Muenckas. MockBa «IIpocBemieHue,

Al ol

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Meroandeckue pekoMenaamnuu. 7, 8 u 9 kiaccol. Asmopwei.; Atanacss JI.C., byry3zos B.®., ['nasros FO.A. u ap. Mocksa «lIpocBenieHue,

LUDPOBbLIE OBPA3OBATEJ/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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