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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM W  B3aWMMHOE pACMOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3ydyeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS POBOAUTD
JIOKA3aTEIIbHBIE PACCYKIAEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUsI, TOKA3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii nenpr0 H3ydeHUsT T€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
OIPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJIEKBAaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEIECHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3eibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. [Ipu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yrma W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas u OIKMCAaHHAsg OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne nogooust mpu pelieHny NPakTUYECKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
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 LEHTpaJIbHBIE YIJIBI, YTOJl MEXKAY KacaTelbHOW M XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrmoB ot O go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue noaodus. [loqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHHUE CHUMMETpUH (Guryp (daeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl  yd4eOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJIB30BAHUIO ITHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP TPaKJAHCKOTO 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXACHWH, YMEHHUIO BUJIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKONM HayKu Kak c(epbl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryiasapHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXKaloIlel cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHWS U CpPaBHEHUSA, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MaTEeMATHUECKUX YTBEPKICHUHN (TMPSAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJbKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BbIIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAMANora, OOHApYKHUBATh pa3IM4M€ U CXOJACTBO TMO3HIIMMA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4ETOM 3aja4 MPE3eHTALUNU U OCOOEHHOCTEHN ayIuTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBAaTh KAue€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMaTUYECKOH 3aa4u;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WJIA HEAOCTIKCHUS LEJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYalOUUHCS TMONYYUT CIICTYIONTHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKUE (DUTYPBI, ONPEICHATh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJOBBIX BEJIWYUH TMPEIMETOB B
peabHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHbHUKOB MPH PEIICHUH 3a/a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYrOJIbHUKA, B PEIICHUNA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BHIYMCIICHUS W HAXOJWUTh YHUCJIOBBIC M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX NapAJUICIbHBIX MPSIMBIX CEKyIlIeH. Pemarh npakTHdecKue
3aJ1a4d Ha HAXOKJECHHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyIUpOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JUaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA MIPHU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIWHHBIEC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonp30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, [TIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K koniy oOydeHus B 8 KJjacce o0Oydaromuiics MOJYYUT CIEIYIOUTUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MI0JIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
UX CBOMCTBA NPHU pEUICHWH TreoMeTpuyeckux 3anad. llosmb3oBarbes Teopemon
dajieca ¥ TEOPEMON O IPOIMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IpakTU4YecKux 3anad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. [10J1b30BaThCS 3TUMH MOHATHAMU JUJISl PEUICHUS
IIPaKTUYECKUX 3a7a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSMU BIHUCAHHOTO W UEHTPAJIBHOIO YIJA, HMCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroImIMICS TMOJIYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
Y YTJIBI JUTSI HeTAOJMUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXIECTBOM IS HAXOXICHUS COOTHOIIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOKJICHUST PA3JIMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEIIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HX MpHU
pELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMS — MOJIO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX (GUTYP.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYCCKUX 3a7adax. YMETh MPUBOIUTH
pUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYILIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHUMATh MX T€OMETPHUUECKHN U (U3HUYECKUUN
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 33/1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacreu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUUECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPBI) CUMMETpUH (DUTYp, TPUMEHSTH JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHATh MOTYyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUUYECKHE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIUUCIICHUS
C TPUMEHEHHEM TMOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, TJe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

B paéouyro npozpammy éxnouensl yenegvle OpUEeHMUPbL Pe3ya1bHaAmMos
60CRUMAHUA, 8bIOPAHBL MENOObL, MEXHOI02UU, OKA3bIEAIOUiUE
éocnumamesibHoe 6030¢€liCnaue Ha TUYHOCHb.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl v
1 I/D](;) cBoiicTBa. Mzme epHHe reOMj; I/I}‘]IIZECKI/IX 12 1 0 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 24 2 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAIMBIE, CYyMMa YIJI0B 15 1 0 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U Kpyr. ['eomerpruueckue bubnuorexa [JOK
4 13 0 1
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
° OBTOpeHHE, 0000MIeHHE sHamHi 0 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 1



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

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
N bubmuorexa [JOK
L HeTbipExyrombHiin 12 1 https://m.edsoo.ru/7f417e18
[Inmomane. HaxoxaeHnue momanei
2 Tpe mOJi[bHI/IKOB u f&HOI‘O OJf:HﬂHx ¢bur 15 1 brbmmorexa LTOK
peyr - YP- https://m.edsoo.ru/7f417e18
Teopema ITudaropa
Teopema daneca u Teopema o
3 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 14 1 bubmmorexa [IOK
ponopt P > 1A https://m.edsoo.ru/7f417e18
TpeyroasHUKH. [Inomanym mogoOHbIX Guryp
bubmuorexa [IOK
4 Hatana tpurotomeTphn 6 1 https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 16 1 bubmuoreka [JOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmorexa [JOK
6 Tosropenne, 0dodmenHe snannuil > ! https://m.edso00.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



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 U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne i/ KoHTpoJbHbIe
MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoTshI
bubmuoreka [JOK
1 B 1
CITOpHL 8 https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
2 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 13 1 https://m.edsoo.ru/7f41a12c
3 [IpeoOpaszoBanue mogodus. Merpuueckue 8 1 bubmmorexa [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
4 Tpuronometpusi. Teopembl KOCUHYCOB 1 13 1 bubnunoreka [JOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIC MHOTOYTOJIBHUKY. J{nHa
5 OKPY>KHOCTH H IIJIOIIAAb KpyTa 12 1 bubmmorexa [JOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 7 1
JIBIDKCHAS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 7 0 bubnuorexa [JOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



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
KonuyecTBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero padoThI padoTsbI

1 [Ipocreiimme reoMeTpuyecKiue OOBEKTHI. 1 0 0

9 [Ipsimas. Otpe3ok. MHOTOYTrOJIbHUK. 1 0 0
Jlomanas

3 CpaBHeHUE TUHEWHBIX BEITUYNH, 1 0 0
BBIUUCIICHHUE JUIMH OTPE3KOB

4 W3mepenne TMHEHHBIX BEINYHH, 1 0 0
BBIYUCIICHHE JUTMH OTPE3KOB
Jlyu 1 0 0

6 VYron 0 0
CpaBHeHue, U3MEpEeHNe TUHEHHBIX U

7 YIJIOBBIX BEJIMYMH, BEIYUCICHUE OTPE3KOB 1 0 0
Y YTJIOB
CpaBHeHue, U3MEpEeHNe TUHEHHBIX U

8 YIJIOBBIX BEJIMYMH, BEIYUCICHUE OTPE3KOB 1 0 0
U YIJIOB

9 CMeXHbIe U BEPTUKAIBHBIC YTIIBI 1 0 0

10 CMexHbIE U BEPTUKAJIBHBIE YIIBI 0 0
[lepnennukynsapusie npsamele. [lepumerp

11 Y TUIOMIA b (PUTYP, COCTABIICHHBIX U3 1 0 0
PSIMOYTOJIbHUKOB

12 Konumponvnas paboma Nel no meme 1 1 0




«[Ipocteiimme reomerpuueckue GUryps
U ux cBoiicTBa. I3Mepenue
TEOMETPUUYECKUX BEIINYUH

13

TpeyronbHuk. IIoHsATHE O paBHBIX
TpEyroJIbHUKAX U NIEPBUYHBIC
MPEJCTaBICHUS O PaBHBIX (hUTypax

14

15

[TepBrIii mpu3HaK paBeHCTBA
TPEYroJIbHUKOB

[IpumeneHnue nepBoro Mpu3HaKa
paBEHCTBA TPEYTOJILHUKOB

16

Menanana, OucceKTpuca v BRICOTA
TpeyrojbHUKA

17

18

PaBHOGe1peHHBIC 1 PABHOCTOPOHHUE
TPEyroJIbHUKH

[Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO
TpEeyroJbHUKA

19

20

21

Bropoii npru3Hak paBeHCTBa
TPEYTrOJIbBHUKOB

IIpuMeHeHne BTOPOro mpu3HaKa
PaBEHCTBA TPEYTOJIbHUKOB
Tperunii npu3HaK paBEeHCTBA
TPEYrOJIbHUKOB

22

23

24

[IpuMeHeHne TpeThero nNpu3HaKa
pPaBEHCTBA TPEYTOJIbHUKOB
Pemrenne 3anauy Ha BCce IPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB

Konmponvnas paooma Ne2 no meme
«IIpusnaku pasencmea




mpey201bHUK08»

25

26

[IpssmoyronbHbIN TpeyroiabHUK. CBOMCTBA
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CBOICTBO MeIUaHBI MIPSIMOYTOJIBHOTO
TpeyrojbHUKa, MPOBEAEHHOMN K
TUIOTEHY3€e

27

[IpuMeHeHne CBONMCTB NPAMOYTOJIBHOTO
TPEYroJbHUKA IIPU PEILICHUU 3a7a4

28

29

30

[Ipu3Haky paBeHCTBA NPSAMOYTOJIBHBIX
TPEYTrOJIbBHUKOB

IIpuMeHeHHEe IPU3HAKOB PABEHCTBA
MIPSAAMOYTOJIBHBIX TPEYTOJILHUKOB IIPH
peuieHuu 3a1a4y

[IpsAMOYTONBHBIN TPEYTOJIBHUK C YTJIIOM B
30°

31

32

HepasencrBa B reomerpun

CooTHoIIEHNE MEXy CTOPOHAMU U
yTJIaMu TpeyrojbHHUKa

33

CnenctBus U3 TEOPEMBI O COOTHOLIEHUH
MEX/1y CTOPOHAaMU U yIilaMu
TPEYrOJIbHUKA

34

35

36

Pemenue 3anau no reme «CooTHOIIEHUE
MEX/1y CTOPOHAMU U YIilaMu
TPEYTOJIbHUKA»

Pemenue 3ana4 no reme
«TpeyrosbHUKN

Konmponvnas paooma Ne3
«Ipamoyzonoublit mpeyzonbHuK.




Coomnouwenue medxcoy cmoponamu u
yenamu mpeyzoibHUKa»

37

[TapamtensHblie npsmsle. Hakpecr
JIeKaIUe, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHBIC
IIPY [IEPECEUEHUN TapajlIeIbHbIX MPSIMBIX
CEeKyIlen

38
39

[Ipu3Haky napajieIbHOCTH JIBYX IPSAMBIX

HpI/ISHaKI/I MapajieJIbHOCTU ABYX IIPAMBIX

40

41

42

[IpumeHeHne MPU3HAKOB NapaieIbHOCTU
MPSIMBIX

[IpakTHyeckue ciocoObl OCTPOSHHUS
MapaJuleIbHbIX MPAMBIX
[Ipu3Hak napayienbHOCTH NPSIMBIX Yepe3

PaBEHCTBO PacCTOSHUI OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSAMOI

43
44

[TaTeiit noctynar EBkinia

CBoiicTBa napansenbHbIX MPSMBIX

45

[IpuMeHeHne CBOWCTB MapajuIeIbHbIX
MPSIMBIX

46

47

IIpuMeHeHne IPU3HAKOB U CBOMCTB
MapaJUIEIbHBIX MPSMBIX IIPU PEILIEHUH
3a1a4

CymMma yriioB TpeyrojibHUKa

48

CrnencTBust U3 TEOPEMBI O CYMME YIJIOB
TpPEYroJbHUKA

49
50

BHeriHue yrisl TpeyrojibHUKa

Pemenue 3agau no reme «IlapautensHubie




IIPSIMBIE

51

52

Koumponvnasa paooma Ne4 no meme
"Ilapannenvnvie npamoie, cymma y2ioe
mpeyzoavnuxa'

OKpy>KHOCTb, XOPJbI U TUAMETP, X
CBOICTBA

53

KacarenbHast Kk OKpY>KHOCTH.
OKpy>XHOCTb, BHUCAHHAs B YTOJI

54

55

[Tonstue o I'MT, npumeHneHue B 3aa4ax

buccektpuca u cepeIMHHBIHI
MEPIEeHIUKYIISAP KaKk TE€OMETPUUECKHE
MeCTa TO4eK

56
57
58

[TocTpoeHne nUpKysIeEM U JIMHEUKON
[Ipocreiinue 3a1auu Ha HOCTPOCHUE

[Ipocreiimne 3axa4n Ha NOCTPOEHUE

59

60

OKpyKHOCTb, OTIMCAHHAsl OKOJIO
TPEYroJIbHUKA

OKPY)KHOCTB, BITMCAHHAs B TPCYTOJIbHUK

61

62

[TocTpoenue TpeyrojibHUKa MO TPEM
AJIeMEHTaM

ITocTpoeHnue TpeyronbHUKa

63

64

65

3aauu Ha OCTPOEHUE

[IpakTuyeckas pabora o Teme
"OKpyXHOCTb U KpyT. 'eomeTpryeckue
nocTpoeHus"

[ToBTOpEeHME U 006001IeHNE 3HAHUI
OCHOBHBIX TIOHATUN U METOJIOB Kypca 7




KJj1acca

[ToBTOpeHME 1 0000IIEHNE 3HAHUI

66 OCHOBHBIX IIOHATHUN U METOOB Kypca 7 1
KJlacca
67 Hmozoeas konmpoavhas paboma 1
[ToBTOpeHME U 00600IIIEHNE 3HAHUI
68 OCHOBHBIX IIOHATHUH U METOJOB Kypca 7 1
KJacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

[EEN

MHOroyroibHUK. BbIMyKJIblii MHOTOYTOJILHUK.
YeTplpexyroybHUK

[TapannenorpamMmm

[Tapannenorpamm, €ero NprU3HaKu U CBOKWCTBA

[Tapamnenorpamm, ero Npu3HaKku U CBOMCTBA

g T wN

Tpamneuus. PaBHoOOKas U IpsMOYTroJibHas Tpaneuuu

Pemenue 3amau no reme «HapannenorpaMM u
Tpancuus»

YacTHble ciryyay napajuiesorpaMMoB

(MpAMOYTOJILHUK, pOMO, KBaJIpaT), X MPU3HAKU U
CBOMCTBa

R

o o o o

YacTHbI€ cydau mapauieorpaMMoB
(IpSAMOYTOJBHUK, pOMO, KBaJpaT), X MPU3HAKU U
CBOMCTBA

10

YacTtHble ci1y4yaun MapajiesorpaMMoB
(MpsAAMOYTOJILHUK, pOMO, KBaJipaT), X MPU3HAKU U
CBOMCTBA

Merton YABOCHU MCJINAHBI

11

12

13

IleHTpanbHas CUMMETPUS

Konmpononaa pavoma Nel no meme
"Yemuipéxyzononuku'’

[TonsiTre momaau MHOTOYTOJIbHIKA. CBOMCTBA
IO TeOMETPUUYECKUX DUTYP




14

15

Inomane kBagpara. [lnomanas npAMOyrojJbHUKA

DopMyIbl Ui IJIOMIAAN TPEYTOIbHHKA,
napasuieJorpaMma

16

17

18

19

20

21

[nomane mapannenorpamMmma
ILnomane TpeyroapHUKa

[Tnomans Tpanernuu

Pemenue 3axau o teme «lnomanaes». Beluncienue
TUTOIIAACH CIIOKHBIX (PHUTYD

[Tnomanu uryp Ha Kineryaroit Gymare

38.,[[21‘11/1 C IMPAKTUYCCKUM COACPKAHHUEM

22

Teopema [Tudaropa

23

Teopema [Iudaropa u e€ npumeHeHue

24

25

26

27

28

Teopema, obpatnas teopeme [Iudaropa

Pemenue 3amau o reme «Teopema Iudaropar

Pemienue 3ama4d ¢ moMoIip0 MeToAa
BCIIOMOTaTEIbHOM ILIOIIAIN

Konumponvnasa paooma Ne2 no meme "llnowads"

Teopema ®daneca u TeopeMa 0 MPONOPLIMOHATBHBIX
OTpe3Kax

29

Ornpenenenne mogoOHBIX TPEYTOTHLHUKOB




30

[Tnomaau monoOHBIX Guryp

31 [TepBbIit mpu3HaK Moa00US TPEYTrOJIHBHUKOB

39 [Ipumenenne nepBoro npu3HaKa 1noaoous
TPEYTroJIbHUKOB

33 Bropoii, TpeTuii mpu3Haku mo 100 TPEYTOJILHUKOB

34 [IpumeHeHne BTOPOro, TPETHEro MPU3HAKOB
1o100Ust TPEYrOJIbHUKOB

35 [IpumeneHne NpU3HAKOB MOA0OHS TPEYTOILHIKOB

36 CpenHsis nuHus TPEyrojbHUKA

37 Tpaneuus, e€ cpeaHsst TUHUS

38 [TponopuiroHanbHbIE OTPE3KU B MPSIMOYTOJIEHOM
TPEYTrOJIbHUKE

39 LleHTp Macc B TpEyrojibHUKE

40 [Tpumenenne mogo0us IPH PEIICHUH TPAKTUIECKUX
3ama4

a1 Konmponvnas paooma Ne3 no meme "Iloooonvie
mpeyzoavhuxku'"

42 Omnpenenenne TPUTOHOMETPUIECCKUAX (PYHKITHIA
OCTpPOTO yriia MpsIMOYTOJIbHOTO TPEyroJdbHUKa

43 TpuroHoMeTpruveckre COOTHOIICHHS B
NPSMOYTOJIBHOM TPEYTOJIbHUKE

44 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
Pemenue 3aga4 Ha COOTHOLIEHHE MEXKITY

45 CTOPOHAMH U yriaMu IPSIMOYTOJIBHOTO
TPEyroJbHUKA

46 Pemenue 3aga4 Ha COOTHOLIEHHE MEXKITY

CTOPOHAMHU U yIJIaMU MPAMOYT'OJIbHOTO




TPEYroJIbHUKA

Koumponvnasa paooma Ned4 no meme "Hauana

41 mpuzonomempuu"’

48 B3anMHoe pacnonoxeHue npsMoi U OKpYKHOCTH

49 KacarenbHas Kk OKpYKHOCTH. YTOJ MEXIY
KacaTeJlIbHOM U XOpAOoH

50 ['pamycHas Mepa Tyru OKpy>XKHOCTH

ol BrnucanHble ¥ IEHTPAJIbHBIE YIUIBI

52 Teopema o BriucaHHOM yTJie

53 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB
HEepPEeCceKaroIIUXCs XOp/

54 Brivcannblie ¥ IEHTpaIbHBIE YTIIBI, YTOI MEXITY
KacaTeJIbHOM U XOPAOH, MEXAY XOpAOU U CeKyIen

55 CBoiicTBa OMCCEKTPUCHI yTIIa

56 CBolicTBa cepeJMHHOTrO MEPHEHINKYISIpa K OTPE3KY

57 Teopema o nepeceuyeHrH BBICOT TPEYTOJIbHUKA

58 Brincannplie u onMcaHHbIE YETHIPEXYTOILHUKHI, HX
IIPU3HAKU U CBOMCTBA

59 Brincansble 1 onrcaHHbIE YEThIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA
[TprMeHeHNEe CBOWCTB BIMCAHHBIX U ONMCAHHBIX

60 YeThIPEXYTOJIbHUKOB MPH PELLICHUN
reOMEeTPUUECKUX 3a]a4
Konumponvnasa paboma Ne5 no meme "Yanot 6

61 OKpyscnocmu. Bnucannvie u onucannole
uemuipexyzoavHuxu '

62 B3anmMHOe pacrionokeHue IByX OKPYKHOCTEH,




0011IMe KacaTelbHbIC
63 Kacanue okpyxHOCTEH 1
64 IToBTOpEHNE OCHOBHBIX NOHATHUIM U METOJI0B KYpPCOB 1
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI
65 IToBTOpEHNE OCHOBHBIX MOHATHUIM U METOJI0B KYpPCOB 1
7 u 8 xi1accoB, 0000IIIeHrE 3HAHUI
66 [ToBTOpEHHE OCHOBHBIX MOHATHA U METOIOB KYpCOB 1
7 u 8 xi1accoB, 0000IIIeHNE 3HAHUI
67 Hmozosan konmponvnas paboma 1
68 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypCOB 1
7 1 8 xi1accoB, 0000IIIeHNE 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl
1 Onpenenenrie BeKTopoB. Ouznueckuii u 1 0
reOMETPUYECKUI CMBICT BEKTOPOB
2 CyMMa BEKTOPOB. 3aKOHBI CIIOKCHHS BEKTOPOB 1 0
3 Brrautanue BeKTOpoB 1 0
4 [Ipon3sBeneHne BEKTOpa HAa YUCIIO 1 0
5 [IpuMeHeHre BEKTOPOB K PEIICHHIO 3a/1a4 1 0
6 [IpuMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4 1 0
7 Pewmenue 3anau o reme «BekTops» 1 0
8 Konumponvnaa paboma Nel no meme «Bexmopon) 1 1
9 Pasnoxenne BekTOpa 1o 1ByM HEKOJUTMHEAPHBIM 1 0
BEKTOpaM
10 Koopaunats! BekTOpa 1 0
11 CBsI13b MeX/1y KOOpAMHATAMH BEKTOpa U 1 0
KOOpJMHATaMHU €ro Havaja U KOHIa
12 [Ipocreiinne 3a1aun B KOOpAXHATAX 1 0
13 YpaBHeHUE TMHUU Ha MJIOCKOCTU. Y paBHEHUE 1 0
OKPYKHOCTH
14 YpaBHeHHE NPAMON
15 B3anmMHoe pacronoskeHue AByX OKpYKHOCTEH
16 KoopannaTsl TOUek nepecedeHus: OKpyKHOCTH U 1 0
npsIMOi
17 CkansipHOE MTPOU3BEICHUE BEKTOPOB, €T0 1 0

MPUMCHCHUEC I HAXOXIACHUA JJIMH U YTJIOB




18

CxansipHOE ITPOU3BEICHHUE BEKTOPOB, €TI0
HNpUMEHEHHE /TSl HaXOXK/ICHHS JJIHH U YTJIOB

19

20

[IpumeHeHre BEKTOPOB [T pelIeHHs 3aa4 (PU3NKU

MeTo1 KOOpAMHAT IPU PEILICHUU T€OMETPUUYECKUX
3aja4, MPaKTUUECKUX 3a7au

21

Konmponvnaa pavoma Ne2 no meme "/lekapmogut
Koopounamul Ha naockocmu'

22
23

[TonsiTre o mpeoOpa3zoBaHUM MOAOOHS

CoOTBETCTBEHHBIE JIEMEHTHI MTOI00HBIX (PUTYp

24

25

26

Teopema 0 Ipou3BeI€HUHN OTPE3KOB XOP/[, TeOpeMa
0 IIPOU3BEJICHUU OTPE3KOB CEKYIIUX, TEOpPEMaA O
KBaJpare KacaTeJIbHOU

Teopema 0 pou3BeIEHUHN OTPE3KOB XOP/I, TEOpeMa
0 IIPOU3BEJICHNU OTPE3KOB CEKYIIUX, TEOpeMa O
KBaJpare KacaTeJbHOU

Teopema o0 pou3BeIEHNN OTPE3KOB XOPJI, TEOpEMaA
0 NIPOU3BEACHUH OTPE3KOB CEKYIINX, TEOPEMA O
KBaJ[paTe KacaTeJlbHON

27

[IprMeHeHne TeopeM B PELIEHHH T€OMETPUYECKUX
3a1a4y

28

29

[TpuMeHeHHEe TEOpEM B peIIEeHUN T€OMETPUIECKUX
3ama4

Konmponvnaa pavoma Ne3 no meme
"IIpeoodpazosanue noooous. Mempuueckue
coomHouwenus 8 okpyycnocmu'"'

30

Omnpenenenre TPUroHOMETPUUECKUX (PYHKIIHH
yriaos ot 0° no 180°

31

DopMyIsl TPUBEAECHUS




32 Teopema o TUIOIIAIU TPEYroJbHUKA 1 0

33 Teopema cuHycOB 1 0

34 Teopema KOCHHYCOB 1 0

35 [IpumeHeHne TeopeM CUHYCOB U KOCUHYCOB 1 0

36 Haxo’xneHue AMH CTOPOH M BEJIMYUH YIJIOB 1 0
TPEYroJbHUKOB

37 Pemenune TpeyronbHUKOB

38 Pemenue TpeyroabHUKOB

39 WsmepurenbHbie paboThI

40 [IpakTyeckoe NpUMEHEHUE TEOPEM CHHYCOB U 1 0
KOCHHYCOB

41 [IpakTHyeckoe MpUMEHEHNE TEOPEM CHUHYCOB H 1 0
KOCHHYCOB

42 Koumponvnan paboma Ned no meme ""Pewienue 1 1
mpeyzoibHuxog'"

43 [TpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX 1 0
3JIEMEHTOB
OKpYXHOCTb, OTIMCAHHASI OKOJIO TPABHUIIBHOTO

44 MHOT'OYTI'OJIbHUKA, BIUCAHHAsl B IPaBUJIbHBIN 1 0
MHOT'OYTOJIbHUK
DopMyITbI T BEIYUCIICHUS TUIOMIAIN TIPABUIIEHOTO

45 MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U pajnyca 1 0
BIIMCAHHOW OKPYXHOCTH

46 Pemnenne mpakTHUecKuX 3aad Mo TeMe 1 0
"IIpaBUIBHBIA MHOTOYTOJIbHUK"

47 Penienune npakTHyeckux 3ajad Mo TemMe 1 0

"ITpaBHIIbHBIN MHOTOYTOJIBHUK"




48 [TocTpoenue npaBUIIbHBIX MHOTOYI'OJIbHUKOB 1 0
49 Yucio m. JlmrnHa OKpYKHOCTH 1 0
50 Panuannas mepa yria 1 0
51 JnmHa 1yru OKpy>KHOCTH 1 0
52 [Tnomane Kpyra, ceKTopa, CerMEeHTa 1 0
53 [Tnomane kpyra, cekTopa, CerMeHTa 1 0
54 Koumponvnasa paooma Ne5 no meme «/[nuna 1 1
okpyscnocmu. Ilnowaos kpyza»
55 IToHsiTHE O ABUKEHUM TUIOCKOCTH 1 0
56 CBoOMCTBa OABMKEHUS 1 0
o7 OceBas, LIEHTpaJIbHAsI CHMMETPUS 1 0
58 [TapaieapHBIN IEPEHOC, TOBOPOT 1 0
59 [TapamiensHbIN IEPEHOC, TOBOPOT 1 0
60 [IpuMeHeHne TBM)KEHUM TTPU PEIICHUH 3a/1a4 1 0
61 Konmponvnaa pavoma no meme ""/[eusricenusn 1 1
naockocmu'"
[ToBTOpeHue, 06001IIeHNEe, CUCTEMATU3AIIMS 3HAHUM.
62 N3mepenune reoMeTpuuecKuX BEITUUHH. 1 0
TpeyronbHUKH
63 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3AIUS 3HAHUH. 1 0
YeTplpexyroJbHUKN
64 [ToBTOpenue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1 0
[TapannensHble U IEPICHIUKYISIPHBIC TIPSIMbIS
[ToBTOpeHme, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.
65 OKpyXHOCTH 1 KpyT. [ eoMeTpriecKre moCTpOCHUSI. 1 0
VYTIbI B OKPY>KHOCTH
66 [ToBTOpeHME, 0000MEHNE, CHCTEMATH3AIUS 3HAHUH. 1 0




BriricaHHbIE M ONTMCAHHBIE OKPY>KHOCTH
MHOTOYT'OJIbHUKOB
67 [ToBTOpeHnue, 06001IeHNE, cCUCTEMAaTH3aIUs 3HAHU I
68 [ToBTOpEeHHE, 0000IIEHUE, CHCTEMAaTH3allHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Maremaruka. ['eomeTpus: 7-9-e kitaccol: 0a30BbIi YPOBEHB: yUeOHHUK, 7-9
knaccel/ Atanacsa JI.C., Byry3os B.®., Kanomies C.b. u npyrue, Akiponepaoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Marematuka. 'eomerpus : 7—9-e ki1accol : 6a30BBIM YPOBEHb : METOIHMYECKOE
nocobue k M34 npeameTHoi muHuM yaeOHUKOB 1o reometpun JI. C. AtanacsiHa,

B. @©. byry3osa, C. b., Kagomuesa u ap./ Mocksa : [Ipocsenienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
but6mmoreka [JOK
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