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HHOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH M3 OCHOBHBIX pa3/AelIOB UIKOJBHOW MaTE€MaTUKH,
UMEIOIINNA CBOEH I1eIbI0 00€CTIeUunTh M3YYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWI W B3aMMHOE pACMOJIOKEHUE, OMUPAETCS Ha  JIOTUYECKYIO,
J0Ka3aTeabHy0 JUHUI0. L[eHHOCTh M3yueHHs reoMeTpuM Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUICA YYUTCS MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYXKICHHUS, CTPOUTH JIOTHYECKUE YMO3AKIIOUEHHUS, JOKa3bIBaTh
UCTUHHBIE YTBEPKICHUS M CTPOUTh KOHTPIPUMEPBHI K JIOKHBIM, MPOBOJUTH
pacCykJIieHuss «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
(hopMyIUpOBaTh OOPATHBIE YTBEPKACHUS.

Btopoii uenpi0 U3ydeHUsT TEOMETPUHU SIBIISIETCS HUCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpPHU PEIICHUM KAaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTpEYAIOUIMXCS B peanbHOM Ku3HM. OOydaromuiicss MOKEH HayYUThCs
ONPENENIUTh FEOMETPUUYECKYIO (DUTypy, ONMUCATh CIOBAMM JAHHBIM YEPTEXK WIH
PUCYHOK, HAWUTH TUIOMIAh 36MEJIBHOTO YYaCTKa, paCCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJOKOHHOIO KaOenss win TpeOdyemble pa3Mepbl Tapaxa Uil aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIUUCIUTEIbHAS JIMHUS B U3yYCHUU T'C€OMETPUH.
[Ipu pemeHnun 3amay NPAKTUYECKOTO XapakTepa OOy4arOUIUHCs YYUTCS CTPOMTH
MaTeMaTUYECKHEe MOJIEJIM  pEeallbHbIX JKU3HEHHBIX CHUTYallMil, MPOBOAUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTH MOJYUYEHHOTO pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU Y4eOHBIMU
MpeAMETaMH, MOTUBUPOBATh UCIOJIb30BaTh OMPEACIICHNUS TEOMETPUUECKUX (PUTYP
U TIOHSATHUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHU B (U3HKE U
TeXHUKE. OTH CBA3M HauOoyiee SpKO BUAHBI B TeMax «BeKTops,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYueOHbIii Kypc «l'eoMeTpusy» BKIIOYAST CICAYIOIIHNE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M uX CcBoWcTBa», «UM3mepenue
F€OMETPUYECKUX  BEJIIMYUH», «JleKapTOBbl ~KOOpPAMHATHI HAa  IUIOCKOCTHY,
«Bekrops», «/[BrkeHus miaockoct», «lIpeodpaszoBanust mogo0ous».

Ha uzyuenue yueOHnoro kypca «I'eomerpusi» orBoautcst 204 gaca: B 7 kiiacce
— 68 JacoB (2 yaca B Hefeno), B 8 kimacce — 68 yacoB (2 yaca B Heuelw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Havanenble nonsaTus reomerpun. Touka, mpsimast, OTpE30K, Jyd. YToa. Buasl
yrioB. BepTukanbHble ©W cMmexHbIe YIribl. buccektpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIIEHANKYIISPHOCTD IPSAMBIX.

Cummerpuunble  ¢Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUH.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOLIBIO LMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
BricoTa, Menuana, GuccekTpuca, uX CBOMCTBA.

PaBHOOEApeHHBIE M PaBHOCTOPOHHUM  TpeyrojbHukH. HepaBeHCTBO
TPEYTOJIBHHUKA.

CpoiicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojbHUKa. [IpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiICTBa M IPU3HAKU NapAJIIEIbHBIX NPsAMbIX. CyMMa yriioB TPEyroJbHHKA.
Bnenrnue yriel TpeyroyibHUKA.

[IpssMoyrosibHbIA  TpEyroiabHUK. (CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
TPEyroJibHUKa,  IPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK € YIJIOM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopemMa O OoJiblIeM yriie M OOJbIIe CTOpPOHE TPEeyrojbHHKA.
IlepnieHauKyISp U HAKIOHHAS.

I'eomerpuueckoe MecTto TOuyek. buccexkrpuca yriaa W CEpeaUHHBIN
MIEPIICHIUKYJISAP K OTPE3KY KAK TEOMETPUYECKAE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOopAa M JuUaMeTp, HUX cBoiicTBa. BsauMHoe
PACIIOJIOKEHUE OKPYKHOCTH U npsiMoi. KacarenbHast n cexkymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIOHMCaHHas B yroj. BnucaHHas W ONUCaHHAas OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YetpipéxyronpHuku. [lapamienorpamMm, ero npu3Haku U cBoucTBa. YacTHble
Cllydad MapajuiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBajapaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHAM TPEYTOJIbHUKA U Tpanenuu. LleHTp macc TpeyrojbHUKa.

[Tongobue TpeyrodbHUKOB, Koddduiment mnomodbus. I[lpusnaku momodus
TpEeYroJbHUKOB. [IpuMeHeHne noqooust npy peleHny NPakTHYEeCKUX 3a/1ay.



CpoiicTBa TmIomaaei reomerpudeckux Guryp. DopMynbl A TUIOHIAAH
TpPEYroJIbHUKA, NapajjienorpaMma, pom6a u Tpanenud. OTHOILIEHUE TMJIomaaei
noJ00HBIX GUryp.

Brruncnenne niomaned TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemnenuu
MPAaKTUYECKUX 3a7a4.

CuHycC, KOCHHYC, TaHT€HC OCTPOro yrila MNpsIMOYTOJIBHOTO TPEYTroJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpUYECKHEe (YHKIIMH
yriioB B 30, 45 u 60°.

BrnivcanHele ¥ UEHTpaNbHBIE YIJIbI, YTOJ MEXIY KacaTeJIbHOW M XOPIOU.
Yrael  Mexay ~XOopAaMM U CEKyIIMMHU. DBrnucaHHble W ONHCAHHBIC
YEeTBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpyxkHocTted. KacaHue
oKpykHOocTeil. O0lIue KacaTeabHble K IBYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI MPUBEACHUS.

Pemienne TpeyronpHuKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHYecKMX 3amad C MCIHOJIB30BAHMEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomo6us. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOWM3BENECHHM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOM.

Bektop, anmuHa  (MOIyNb)  BEKTOpa, COHAIpaBJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YIJIOB.

JlekapTOBBI KOOpAUHATHI HA IUIOCKOCTU. YPAaBHEHUS INPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBwiibHBIE MHOTOYTOJbHHUKU. JInmHAa oOKpyXHOCTH. I'pagycHas u
paauaHHas Mepa yIyia, BBIYMCIEHUE UIMH Iyr OKpyXHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (puryp (3eMeHTapHbIe
npeactasienus). [TapannensHblit nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«I"'eoMeTpus XapaKTepU3yrOTCA:

1) naTpuoTHYeCKoOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM  OTHOLIEHUWEM K  JOCTHKEHUSAM  POCCUUCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3alii ero
MpaB, TMPEJCTABJICHUEM O MAaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HayKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a1ad
MaTeMaTU4YEeCKOW HaIpaBICHHOCTH, OCO3HAHUEM BaXHOCTU MaTEMAaTUYECKOIO
o0pa30oBaHMsI Ha MPOTSHKEHUHM BCEHM JKM3HU JJIsl yCHEIHOM NpodeccruoHaIbHOU
NEATEIbHOCTU W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM UHIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U HKU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXJICHUM, YMEHUIO BHUICThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpHEHTalMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHsI YEIOBEKA, MPUPOJLI U
oOmecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl UeI0BEUYECKOM
NEATENBHOCTH, 3TANlOB €€ pa3BUTHS M 3HAYMMOCTH JJIsI Pa3BUTHUS LUBUJIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTHUYE€CKOW KYJIbTYpOM KaK CpPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM IPOCTEUIIMMHM HABBIKAMHU HCCIIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usmyeckoe BocnuTanme, (GpopmMHupoBaHHMEe KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarONmoJIy4Ymsi:

IFOTOBHOCTBIO INPHMCHATH MATCMATHUUCCKUC 3HAHHWA B HHTCPECAX CBOCTO
3I0POBBSI, BCACHHUS  3J0POBOrO  00pa3a KM3HH  (370pOBOE  IHTaHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUM W OTHbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCUM, MNPU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO e IpaBa JPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHeHTaHHGﬁ Ha IIPUMCHCHUC MATCMAaTHYCCKHUX 3HAHUU AJIA pCIICHUA 3a1a4
B 00JIACTM COXPAHHOCTHU OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBHM I OKPYKAIOWIEW Cpelbl, OCO3HAHUEM
TJI00ATBHOTO XapakTepa SKOJOTHUECKHUX MPOOJIEM U MyTEH WX PEIICHUS;

8) ajanTanusa K U3MEHSIIOIIMMCS YCJIOBHSAM COIMAJILHOW M NMPHUPOJTHOMI
cpeabl:

TOTOBHOCTBHO K I[CﬁCTBPISIM B YCIOBHAX HGOHPCI[eJ'IéHHOCTI/I, ITOBBIIIICHHU IO
YPOBH:A CBOCH KOMIIETCHTHOCTH qepe3 NMPaKTHICCKYIO ACATCIbHOCTh, B TOM YUCJIC
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MPUOOpETaTh B COBMECTHOHN ACATEILHOCTH
HOBBIE 3HaHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA JPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHU, B TOM YHUCIE
CI)OpMYJIHpOBaTI) nacu, NMMoOHATHsA, THI10TE3bI 06 o0beKTax u ABJICHHUAX, B TOM UHCJIC
paHEC HEHU3BCCTHBIX, OCO3HaBaTh I[G(l)I/IHI/ITLI CO6CTB€HHLIX 3HAaHUU u
KOMITETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
MpPUHUMAEMbIe PEIICHUS U JACUCTBUS, (OPMYIMPOBATH M OICHUBATH PHUCKU H
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBblie jjornueckue aeiicTBUA:

e BBIIBIATh U XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHSATUI, OTHOLIEHUN MEXIy HOHATUAMHU, (OPMYJIUPOBATH
ONpPENENICHNUs]  TOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpPaBHEHMS, KpPUTEPUHU
IIPOBOJMMOI0 aHAJIN3A;

e BOCHpPUHUMATh, (OPMYIHpPOBaTh M  NPEOOpPa3OBbIBATh  CYXKICHHUS:
YTBEpAUTENIbHbIE W OTPULATENIbHBIE, €IMHUYHBIC, YacTHbIE U 00Iue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeurs B (aKkTaxX, JAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npeaiaraTh KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUCHU 110 aHAIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUM (TMPSMBIE U OT
MPOTUBHOTO0), TIPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIE JJI0Ka3aTeIhCTBA
MaTeMaTU4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOATEIFHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBareabcKe 1eMCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUA,
(GbopMyaMpOBaTh BOIPOCH,, (PUKCUPYIOUIUE MPOTUBOpEUUE, MNpoodIeMy,
CaMOCTOSITENIFHO ~yCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

MPOBOJUTh IO CAMOCTOSATEIBHO COCTABICHHOMY TIUIaHYy HECIOXXHBIN
HKCIIEPUMEHT, HEOOJBILIOE UCCIEIOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;
CaMOCTOATENHHO (POpMYyIHUpPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIIOICHUSI, HUCCIIEIOBAHUS, OILICHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpollecca, a TAKXKE BbIIBUraTh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

PabGora ¢ unpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHHS 33/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATDH
MH(GOPMALMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HMHPOPMALMA M HWILIFOCTPUPOBATH
peliaeMble 3a7aud CXeMaMH, JAMarpaMMaMy, WHOM Tpadukod U Hux
KOMOMHAIIMSIMHU;

OLICHUBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSIM, MPEAIOKEHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHbIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSMU
U LEJISIMU OOILEeHHUS], SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOIy pelIeHUs
3aJ1a4yu, KOMMEHTHUPOBATH IMOJTYYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKICHHSI 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
mpoOIeMBbI, PENIaeéMON 3a/1a4, BBHICKAa3bIBaTh UJCH, HAIICIICHHBIE Ha TIOMCK
pEIICHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYyTrUX
YYaCTHUKOB JMajora, OOHApyKHWBAaTh Pa3MYUWe W CXOJCTBO IO3WIIMH, B
KOPpeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJNbTaThl  PEUICHUS 3a/1a4u, IKCTIEPUMEHTA,
MCCJIeI0BAHUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C y4€TOM 3aj1a4 MPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUTY TbHON
paboThI MPU PEIICHUH YICOHBIX MAaTEMAaTHUECKUX 3a1a4;

MPUHUMATh 11€Jb COBMECTHOM JAESITENbHOCTH, TUIAHHUPOBATh OPTraHU3AIUIO
COBMECTHOH paloOThHI, pachpeneisTh BUAB pabOT, JOrOBapUBaTHCH,
o0Cy»XIaTh MPOLECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢Gopmax padboTel (00CyX)IaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJIHATH CBOIO YaCTh PaOOTHI
U KOOPJAWHHUPOBATH CBOWU JCUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOMUU TMPOIYKT MO KPUTEPHSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeI‘y.]ISITI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI

Camoopranusanus:

CaMOCTOATEJIHO COCTABJIATh IUJIaH, AITOPUTM PELICHUs 3aJady (WIH €ro
4acTb), BBIOMPATH CIOCOO pElIeHHs] ¢ y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEUIEHUI C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, IMOIMOHAJILHbIN HHTEJLJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATa JIECITEILHOCTH MOCTABICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKCHUS WM HEIOCTIKECHUS 1IETH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 KJjacce OOyYaromMICS TOJIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETPHUUYECKHE (DUTYpBI, ONPENeNsITh UX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTh T'eOMETpUYecKue (UTYpHI, BBITIOIHSITH
YEpTEXKU IO YCIOBUIO 3adaud. M3mepsTh JHUHEHHBICE W YTIJIOBBIE BEJIWYMHBI.
PemaTe 3a7aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIUYHWH YIJIOB.

Jlenate TpyOyr0 OIICHKY JWHEWHBIX W YIJIOBBIX BEIUYHH MPEAMETOB B
peaNbHOM >KM3HU, Pa3MEPOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
0OBEKTOB T10 TOPSIIKY BETUYUHEI.

CTpouTh 4epPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJb30BATh
NPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOANUTE JTOTHMYECKUE PACCYKICHUS C MCIOJIB30BAHUEM T€OMETPHUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMaHbl, TMPOBEIAEHHOW K THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OrnpenensiTe NapamuieibHOCTh IPSIMBIX C MOMOIIBIO YTIIOB, KOTOPhIE 00Opa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajjieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOUYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYHMCICHUSI M HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUUYECKUMX 3aJadyax C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPHU
MEPECEYEHNN JIBYX MapaJJICIbHBIX MPSAMBIX CeKyllerd. Pemate mpakTUyeckue
3a7]a4M Ha HAXOXJICHUE YTJIOB.

Brnagete mNOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACIISTh
OMCCEKTPHUCY yIJIa U CEePEUHHBIN MEePIEeHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
MECTa TOYEK.

@opMynupoOBaTh OMPEAECICHUS OKPYKHOCTH W KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, ITOJIb30BaThCS NX CBOMCTBAMU. Y METh IPUMEHSATH 3TU CBOKWCTBA IIPU
pelieHny 3aaad.

Brnagete MoOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecsi (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHAKA IIEPECEKAIOTCS B OAHOM TOYKE, WU O TOM, YTO CEPEIAUHHBIC
NEPIEHIUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsTHEM KacaTeNbHOM K OKPY’KHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEPIIECHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUSI.



[Tonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TIOHUMATD
UX MPAKTUYECKUN CMBICIT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHS C MIOMOUIBIO LIUPKYJISI U
JINHENKHU.

K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOMYYHUT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Pacnio3naBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJBHUKOB, MX JJIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU IMPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOWCTBA TOYKH MEPECEUCHUS MEAUMAH TPEYrojbHUKA (LIEHTpa
Macc) B pEILICHUH 3a/1ay.

Bnanetrs nmonsitueM cpeaHed JMHUM TPEYTOJbHUKA U Tpamneluu, MPUMEHSTh
WX CBOMCTBA MNpPH PELIEHUH T€OMETpUUYECKUX 3aaad. llomb3oBaTbecs TeopeMou
daneca U TEOPEMOI1 O MPOMOPIUOHATBHBIX OTPE3KAX, IPUMEHATh UX JJIs PELICHUS
IPaKTUYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKKU TTOA00USI TPEYTOIBHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/1ad.

[lonb3oBaTecst Teopemoirt [ludaropa nans pemieHUs TEOMETPUYECKUX H
npakTuueckux 3agad. CTpOUTh MATEMaTUYECKYK) MOJENIb B MPAKTHUYECKUX
3a/1a4yax, CaMOCTOSTENIbHO JieaTh YePTEXK U HAXOJUTh COOTBETCTBYIOUIUE JTUHBI.

Brnanerb NOHATHUAMM CHHyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroiabHUKa. [10b30BaThCsl STUMH MOHATUSIMU JJI PEIICHUS
IPaKTUYECKUX 3a/1a4.

Boruucnars (paznuyHbIMU clocO0aMHM) IUIOIIAIb TPEYTOJbHUKA U TUIOIIAIN
MHOTOYTONBHBIX  Guryp (MONB3ysCh, TAE HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMEHSATh MOTyYEHHbIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Bianerp NOHATUSMM BIMCAHHOTO M LEHTPAJIbHOTO YIUIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YTiaX, yIriax MEXAy XopJaMu (CEKYIIMMH) U Y€ MEXIY
KacaTeJIbHOM U XOPJIOU MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerp MoHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSTh CBOMCTBA
OMMCAHHOI'O YEThIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMeHATh MONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIEH JUIsl 3a/1a4 PEeAIbHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TpPUMEHEHUEM TMOA00US W TPUTOHOMETpUH (MOIB3YSACh, TJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAaXOIUTh C HX
NOMOIIBIO PA3IMYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYToJIbHUKA («pEIICHHE



MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KalbKYJISTOPA) JJIUHBI
U YTJIbI 171 HEeTaOJUYHBIX 3HAUYECHUM.

[Tons3oBaThes popmysiaMHu MPUBEIECHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM JUISl HAXOXJICHUA COOTHOLICHUM MEXIAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJII HAXO0KACHUS PA3IUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEIIeHuE TPEYroJbHUKOBY»), MPUMEHSTh HUX MpHU
PEILICHUU TEOMETPUUECKHUX 3a]1a4.

Brnagets moHsTHSIMEH  mipeoOpa3oBaHMs  TOJO0MS, COOTBETCTBEHHBIX
AJIeMEeHTOB Mo00HbBIX Quryp. [loap30BaTbes cBOCTBaMU MOA00OUS TPOU3BOIBHBIX
buryp, ymeThb BBIYUCIATH JJIMHBI W HAXOJIUTh YIJbl Yy TNOAOOHBIX (uryp.
[IpumeHaTh cBOMCTBA MOAOOUS B TPAKTUYECKHUX 3ajlayaX. YMETh MPUBOIUTH
MIPUMEPHI TOI0OHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMAMU O MPOU3BEAECHUH OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBAJPaTe KaCATEIbHOM.

[Tomp30BaThCS BEKTOpAMH, MOHUMATh WX TCOMETPUUYCCKUNA U (PU3NUSCKHIA
CMBICII, TIPUMEHSATh HMX B PEIICHUU TCOMETPUYECKUX U (PU3NYECKUX 3a/ad.
[IpuMEHATH CKaISIPHOE MPOU3BEACHNUE BEKTOPOB ISl HAXOKICHHUS IJIMH U YIJIOB.

[Tonp30BaTbCd METOAOM KOOpPAWHAT HA IUIOCKOCTH, MPUMEHATH €ro B
PELICHUU TEOMETPUUECKUX U NPAKTUYECKUX 3a]1a4.

Brnanerb MOHATUSMU MPAaBWIBHOTO MHOTOYTOJBHUKA, IJIMHBI OKPY’KHOCTH,
JUIMHBI JYyTU OKPY’KHOCTH W PaJHaHHOM MEphI yIJIa, YMETh BBIUHUCIATH ILUIOIMIA]b
Kpyra u ero yacteil. [[puMeHsATh moTy4eHHbIE YMEHHS B PAKTUYECKUX 3a]1a4aXx.

Haxomute ocu (Wnm TEHTPHI) CUMMETpHH (UTYp, TPUMEHSTH JIBHKCHUS
IJIOCKOCTH B MPOCTENIIUX CIydasix.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJIECNIN JJIS 33724 PEATbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS
C TPUMEHEHHEM TMOM00MsI W TPUTOHOMETPUUECKUX (YHKIUH (MOJB3YsACh, TJE
HEO0O0XO0IMMO, KATBKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos JIEKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrtpousnsie | IIpakTnueckue (mupp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbl
pecypchbl
[Ipocreiimme reomeTpuueckue GUrypsl v
1 I/I)I() cporictBa. M3me erime reOMf”)r I/I}‘,lpeCKI/IX 14 bubmmorexa IIOK
' P P https://m.edsoo.ru/7f415e2e
BEJINYUH
but6mmoreka [JOK
2 TpeyromeruKy 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIe TIpsIMBIE, CYyMMa YTJIOB 14 1 bubnnorexa [JOK
TpeyrojabHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. ['eomeTpuueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bubnuoreka [JOK
> Tosroperme, 060bmerme 3EamHH 4 I https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOTPAMME




8 KVIACC

KoimyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Kontpoabnbie | IlpakTHyeckn (upp )
NMPorpaMmbl Bcero oOpa3oBaTe/ibHbIEC
padoThbI e padoThbl
pecypcsbl
n butmmoreka [JOK
! HeThIpEXyroMbHHKA 12 ! https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOIMOPIIMOHATILHBIX OTPE3KaX, MOJ00HBIC 15 1 bubmmorexa TIOK
poroptt p - TTOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Tnomane. Haxoxaenue miomanei
3 Tpe IIJ“IOJ?BHI/IKOB u f/[HOl“O FOJ‘IBHf;IX ¢ur 14 1 Bubmrorexa LIOK
pey y yp: https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX puryp
4 Teopema [ludaropa n Hauana 10 | bu6muoteka LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VY1l B OKpy)KHOCTH. Brincannsle n
5 OIHMCAaHHBIE YETHIPEXYTOJIbLHUKH. 13 1 bu6mmoreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKpY>KHOCTEH
. bubnmoreka [JOK
6 Tosroperne, 0Gobmerme sranui 4 ! https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0




9 KUIIACC

KosunyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Kontpoasnbie | IlpakTudyeckue (udpp )
NMPOorpamMmbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
| Tpuronometpusi. Teopembl KOCHHYCOB U 16 1 bubmuoteka LIOK
cuHycoB. Pellenue TpeyrojnbHUKOB https://m.edsoo.ru/7f41al12¢
) [Ipeo6paszoBanue nonodus. Merpuyeckue 10 | bubnuorexa [JOK
COOTHOIIEHUS B OKPYIKHOCTH https://m.edsoo.ru/7f41al2c
bubnnoreka [HOK
3 Bexrope! 12 ! https://m.edsoo.ru/7f41al2c
4 JlexkapTOBBI KOOPAUHATHI Ha INIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuiabHBIE MHOTOYTOIBHUKH. J{THA
5 OKPY>KHOCTH M IUIOIIa/Ib Kpyra 8 brbmmorexa [TOK
Py B ﬂu pyra. https://m.edsoo.ru/7f41al2¢
Brruucnenue momaneit
bu6mmoreka [IOK
6 JBIOKCHHS ILTOCKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 06061IeHNE, 7 ) bubnuorexa [[OK
cUCTeMaTu3alusg 3HaHUU https://m.edsoo.ru/7f41al2c¢
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME




IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne HMara nudposbie
Tema ypoka Kontpousnsie | IIpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoTsbI
pecypchbl
| [IpocTeiiliine reoMeTpUuIeCcKre 1 bubnnoreka [IOK
OOBEKTHI https://m.edsoo.ru/8866b724
2 MHOTOyTrOoIBHUK, JOMaHast 1 bubmmorexa [TOK
Y ’ https://m.eds00.ru/8866¢cbba
3 CMexHbIE U BEPTUKAIIbHBIE YTJIbI | bubmmorexa [JOK
P y https://m.edso0o.ru/8866¢5c0
4 CMexHbIE U BEPTUKAIbHBIE YTJIbI 1 bubmmorexa [JOK
P Y https://m.edsoo.ru/8866c7be
5 CMeXHbIEe U BEPTUKAJIbHBIE YIJIbI 1
6 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIbHBIC YIJIbI 1
8 CMexHbIE U BEPTUKAIBHBIE YTJIbI 1
N3mepenue TMHENHBIX U YITIOBBIX
9 BEJINYUH, BBIUNCIICHUE OTPE3KOB U 1
yTJIOB
N3mepeHue JIMHEWHBIX U YIJIOBBIX
10 BEJIMYUH, BBIYUCIIEHUE OTPE3KOB U 1 bubmmorexa LIOK
’ P https://m.edsoo.ru/8866¢3ea
yIJIOB
11 H3mepenue JIMHEUHBIX U YIJIOBBIX 1
BEJINYMH, BBIUYMCIEHUE OTPE3KOB U




yIJI0B

12

N3mepeHue JIMHEWHBIX U YIJIOBBIX
BEJIMYMH, BBIUUCIICHUE OTPE3KOB U
yIJIOB

13

[lepumerp u miaomags Guryp,
COCTaBJIEHHBIX U3
IpSIMOYTOJIbHUKOB

14

[Tepumetp u momaas puryp,
COCTaBJICHHBIX U3
IPSIMOYTOJILHUKOB

15

[ToHsTHE O paBHBIX
TPEYroJbHUKAX U IICPBUYHBIC
MPEJCTaBICHUS O PAaBHBIX

¢durypax

bu6mmorexa [IOK
https://m.eds00.1ru/8866¢e80

16

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

bubnnoreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB

bubnmoreka [JOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

bubnmoreka [JOK
https://m.edsoo.ru/8866e01e

19

Tpu npu3Haka paBeHCTBA
TPEeYTroJbHUKOB

20

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB

bub6nuoreka [JOK
https://m.edsoo.ru/8866e88¢

22

[Ipu3naku paBeHCcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipu3naku paBeHcTBa

23
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOICTBO M€IMaHbI
24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA bubmmorexa [TOK
p y . pey ’ https://m.edsoo.ru/8866e9ec
MPOBEAEHHON K TUIIOTEHY3€
CBOICTBO M€IMaHbI
25 NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
%6 PaBHOOeIpeHHBIE U bubnuoreka [JOK
PaBHOCTOPOHHUE TPEYTOJIBLHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u CBOICTBA bubmmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3naku u cBoiicTBa bubmmoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso00.ru/8866d880
29 [Ipu3naku u cBOMCTBA bubnunoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBeHnctBa B reomeTpun
31 HepasenctBa B reomerpun bubmmorexa TIOK
P P https://m.edsoo.ru/8866e3a2
32 HepaBeHncrtBa B reomeTpuu
33 HepasenctBa B reomerpuu
34 [IpssMOyTOIBHBIN TPEYTONBHUK C bubmmoreka [IOK
yriiom B 30° https://m.edso0.ru/8866eb22
35 [IpsAMOYTOIBHBIN TPEYTOIBHUK C
yraom B 30°
16 KoHTponbHas pabora 1o Teme bubnnoreka [IOK

"TpeyronbHUKHN"

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




37

[TapamienbHble IpsSIMBIE, UX
CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/8866¢ef64

38

[IaTeiit noctynar EBxkinna

39

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE NIPU IEPECCUCHHUH
napasuieTbHBIX MPSMBIX CEKYyIIeH

bubnmoreka [JOK
https://m.edsoo.ru/88661086

40

Hakpect nexaniue,
COOTBETCTBEHHLIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE NPU IEPECCUCHUH
napauieIbHbIX MPAMBIX CeKYIeh

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPH NTEPECEUECHUU
NapaJuICIbHBIX NPSMBIX CEKYyILEH

42

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OOIHOCTOPOHHUC YTJIBI,
00pa30BaHHbIE NPH NTEPECEUECHUU
NapaJuIeIbHBIX MPSMBIX CEKYyILEH

43

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH N1EPECEUECHUU
NapajuIeIbHbIX MPSMBIX CEKYIEeH

bu6mmoreka [IOK
https://m.eds00.1ru/8866f3b0




[Ipu3Hak napayienbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO

44
paccTOSIHU OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOY MIPSIMOM
[Ipu3Hak napajienbHOCTH
45 MPSIMBIX YEPE3 PABEHCTBO
paccTOSIHUI OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOY MPSIMOM
46 CyMMa yriioB TpeyrojbHUKa bubmoreia HOK
Y Y pey https://m.eds00.1ru/88661630
47 CyMMma yriioB TpeyroJbHUKa bubmorexa HOK
Y Y pey https://m.edsoo.ru/8866f8ba
48 BHemnure yribl TpeyroibHUKA bubmorera [JOK
Y pey https://m.edsoo.ru/8866faSe
49 Bueninue yribl TpeyrojbHUKA
KonTponbhast padota no teme
50 "[TapamienbHble NpsMbIe, CyMMa bubmorexa HOK
P P . Y https://m.edso0.ru/8866febe
YIJIOB TPEYTOJIbHUKA
51 OKpyXHOCTb, XOPJIbI U TUAMETD, bubnmnorexa [IOK
UX CBOWCTBA https://m.eds00.ru/88670800
52 KacarenbHast kK OKpy>KHOCTH bubmmorexa [TOK
by https://m.edsoo0.ru/88670e%a
53 OKpy’KHOCTb, BIIUCAHHAS B yroJl
54 OKpY’>KHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsarue o I'MT, npumenenue B bubnnorexa [JOK
3ajJa4ax https://m.edsoo.ru/8867013e
56 [Tonsarue o 'MT, npumeHenue B bub6nuoreka [JOK

3agadax

https://m.edsoo.ru/88670508




buccexrpuca u cepeMHHBIN

57 NEPIEHAUKYIIP KakK
T€OMETPUUYECKHE MECTA TOUYEK
53 OKpyXHOCTb, ONTUCAHHAS OKOJIO bubnnoreka [IOK
TpeyrojbHuKa https://m.edsoo.ru/88670a62
59 OKpY>KHOCTb, OMIFICAHHAS OKOJIO
TPEYroJIbHUKA
60 OKpY’>KHOCTb, BIIUCAHHAS B bubnuorexa [JOK
TPEYTOJIBbHUK https://m.edsoo0.ru/8867103¢
61 OKpyXHOCTbH, BIMCaHHAs B
TPEYTroJIbHUK
2 [Ipocreitmue 3anaun Ha bu6nuoreka [IOK
MIOCTPOECHUE https://m.eds00.1ru/88671188
63 [Ipocreiiue 3anaun Ha bub6nuoreka [IOK
MIOCTPOECHUE https://m.edso00.1ru/886712d2
KonTponbnas pabota mo teme
64 "OKpYy>XHOCTb U KpyT bubmorexa HOK
by pyT- ., https://m.eds00.ru/88671462
['eomeTpuueckre nocTpoeHUs
[ToBTOpEeHHME M 0O00OITICHUE
65 3HAHUI OCHOBHBIX MOHATHH U bubmmorexa TIOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
but6mmoreka [JOK
66 HtoroBas KoHTpoJibHAs paboTa
TOroBas KOHTpOJIbHAs pabot https://m.edsoo0.ru/886716ec
[ToBTOpEeHHME M 0O00OITICHUE
67 3HAHWI OCHOBHBIX MOHATHU U
METOJIOB Kypca 7 Kiacca
68 [ToBTOpEeHME 1 0000ITICHUE but6mmoreka [JOK

3HAHWIT OCHOBHBIX IIOHATUU U

https://m.edsoo0.ru/886719bc




METOJIOB Kypca 7 Kiiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




8 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypcsbl
| [Tapannenorpamm, ero Mpu3HaKku 1 1 bu6muoteka [HOK
CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapamienorpamm, ero Npu3HaKku U 1 bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero npu3sHaku u 1 bubnnorexa [JOK
CBOIICTBa https://m.edsoo.ru/88671ca0
YacTHele citydan
4 napajuieJorpaMMOB 1 bubmmoreka [IOK
(IPSIMOYTOJIBHUK, POMO, KBaJpar), https://m.edsoo.ru/88671dea
UX IPU3HAKH U CBOWCTBA
YacrtHele cnyuan
5 napajuieaorpaMmmoB | bubnunoreka [IOK
(MPsIMOYTOJILHUK, POMO, KBaJpar), https://m.edso0.ru/88671{20
UX MPU3HAKH U CBOWCTBA
YacTtHele cayuan
6 napa’suiesiorpaMMoOB | bubnmnoreka [JOK
(psIMOYTOJIBHUK, POMO, KBaJpar), https://m.edsoo0.ru/8867209¢
UX NIPU3HAKU U CBOMCTBA
bu6nmmoreka [JOK
7 T 1
parieus https://m.eds00.ru/88672358
g PaBHOOOKAs U IPSIMOYTOJIbHAS | bubnmoreka [IOK
Tparneuuu https://m.edsoo.ru/8867252¢




9 PaBHOOOKast 1 MpSIMOYTOIBHAS bubnmnorexa [JOK
Tpaneunu https://m.eds00.1ru/88672858

bub6nuoreka [JOK

1 M

0 CTOA YABOCHUA MC/IMAHET https://m.edsoo.ru/88672b14

11 LlenTpanbHast CHMMETPUS bubmorexa LIOK
P p https://m.edsoo.ru/88672b14

12 KonTponbHas padota no teme bubnnorexa [IOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubnmoreka [IOK
MPONOPLUHUOHATIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 Cpenuss JUHUS TPEYTOJIbHHUKA bubmmorexa [TOK
pea Tpey https://m.edsoo.ru/88672e0c¢

15 Cpenuss JUHUS TPEYTOJIbHHUKA bubmorexa LIOK
ped ey https://m.edsoo.ru/88672138

16 Tpanenus, e€ cpeaHsIs THHAS bubmorexa [JOK
parieii, ee cpei https:/m.eds00.ru/88672358

17 Tpamerus, eé cpeaHsas IUHAA bubmorexa HOK
paneuu, pel https://m.edsoo.ru/88673064

18 IIponoprinoHanbHBIE OTPE3KU bubmorexa [IOK
p ph p https://m.edsoo.ru/88673794

19 IIpomopuuoHaabHbBIE OTPE3KU bubmorexa [JOK
p ph p https://m.edsoo.ru/88673794

20 LlenTp Macc B TpeyroJibHUKE bubmmorexa LIOK
P pey https://m.edsoo.ru/886738fc

bubnuoreka [JOK

21 I1

OZOOHBIE TPEYTOBHHKH https://m.edsoo.ru/88673a78

” Tpu npuzHaka mogoous bu6mmoreka [IOK

TPEYTrOJIbHUKOB

https://m.edsoo.ru/88673bae




” Tpu npusHaka nonodus bu6nuoreka [IOK
TPEYTOJIbHUKOB https://m.eds00.1ru/88673d52
24 Tpu npuzHaka nogoous bub6nuoreka [IOK
TPEYTOJIbHUKOB https://m.edso0o.ru/8867400¢
25 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
2% [Tpumenenue noxoOus mpu
pEIIEHNN IPAKTUYECKUX 3a/1a4
7 KonTponbhas pabota no teme bubmmoreka [IOK
"ITonoGHbIe TpeyronbHUKN" https://m.edsoo.ru/8867445a
73 CaolicTBa miomaen bubmmoreka [JOK
reoMeTpUUIecKuXx puryp https://m.edsoo.ru/886745fe
29 DopMyIIbl IS IUIOIIAAN bubaunoreka [IOK
TpeyrojbHHUKa, I1apajljielorpaMma https://m.edsoo.ru/88674860
30 DopmyJibl 15 TIOIIAAN bu6muoteka LHIOK
TpEyrojbHUKa, IlapajljieiorpaMma https://m.edsoo.ru/88674a22
31 @opMyIabl IS IIIOMIAAN bubnuorexa [JOK
TpEYroibHUKA, apajuiesorpaMma https://m.edsoo.ru/88674a22
1 DopMyIIsl IS IUIOIIAAH bubnnorexa [JOK
TpEYroiabHUKA, apajuiesorpaMma https://m.eds00.ru/88675288
1 DopMyIIsl IS IUIOIIAH bubnmoreka [IOK
TpeyrojabHUKa, IlapajlieiorpaMma https://m.edsoo.ru/8867542¢
14 Brruncnenue miomaneil ca0KHBIX bubmoreka [JOK
buryp https://m.eds00.ru/88674¢78
15 [Tnomanu ¢puryp Ha KIeT4aToi bu6mmorexa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu nonoOHbIX Guryp




37

[Tnomanu nonoOHbIX huryp

38 3ajaun ¢ TPaKTUYECKUM bu6muoteka [HOK
COZIEpPKaHUEM https://m.edsoo.ru/88675558
19 3aga4u ¢ TPaKTUYECKUM bu6muoteka LHIOK
COZIEpKaHUEM https://m.edsoo.ru/88675684
40 Pemenue 3amad ¢ moMOIIBIO METOAA bubnnoreka [IOK
BCIIOMOTATEIHHOM TIOIa N https://m.edsoo.ru/88674190
A1 KonTponbHas padora no teme bubnnorexa [JOK
"ITiomans" https://m.eds00.1ru/8867579¢
47 Teopema [Tudaropa u eé bubnnoreka [JOK
NpUMEHEHUE https://m.edso0o.ru/88675918
13 Teopema IIudaropa u e€ bubnmnoreka [JOK
NpUMEHEHUE https://m.edso0o.ru/88675918
44 Teopema [Tudaropa u eé bubnuoreka [JOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
pUMEHEHUE
46 Teopema ITudaropa u e€
MpUMEHEHNE
Onpenenenue
TPUTOHOMETPHUECKUX (PYHKITHIA
OCTPOTO yTJia IPsIMOYTOJIBHOTO
47 Poroy PAMOY bubmuoreka [JOK
TPEYTOTIbHAKE, https://m.eds00.ru/88675d32
TPUTOHOMETPUUECKHUE
COOTHOIICHUS B MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnoreka [JOK

TOXKICCTBO

https://m.edsoo.ru/88675144




OCHOBHOE TPUTOHOMETPUUYECKOE

49
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO
KonTponbHas pabota mo teme
51 "Teopema [Tudaropa u Havana bubmorexa HOK
P | P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHU
5) BrnucanHble 1 EHTpabHBIE YTJIbI, bubnuorexa [JOK
YIoJl MEKIy KacaTeIbHOU U XOpJI0H https://m.edsoo.ru/8a1415b2
53 BnucanHble U IEHTpaJIbHBIE YIIBI, bubanorexa [JOK
YIoJl MEKIy KacaTeIbHOU U XOpJI0H https://m.edsoo.ru/8a141940
54 Brincannsbie ¥ LIEHTpaIbHBIE YTJIbI, bubnmnorexa [JOK
YI0JI MEK1y KacaTeJIbHOM U XOpJI0H https://m.edsoo.ru/8al141b34
55 Yrael MeXy XOpAaMU U CEKYIIUMU
56 VYTl MEXIy XOpJIaMHu U CEKYILIUMH
Brnucannsie u onucanHbie
57 YETBIPEXYTOIBHUKH, UX PU3HAKU U bubmorexa HOK
. pexy ’ p https://m.edso00.ru/8a140f86
CBOMCTBa
Bnucannbie u onricanHbIe
58 YeTBhIPEXYTOJIBHUKH, UX TIPU3HAKHA U bubmorexa HOK
. pexXy ’ p https://m.edsoo.ru/8a1416d4
CBOMCTBa
Bnucanusle u onrcaHHbIe
59 YETHIPEXYTONBHUKHU, UX TIPU3HAKH U bubmmorexa [JOK
N pexy ’ P https://m.edsoo.ru/8al1416d4
CBOMCTBa
[IpuMeHeHne CBOMCTB BIUCAHHBIX U
60 OMMCAHHBIX YETHIPEXYTOJIbHUKOB

IIpu pCHICHUH T'COMETPUIYCCKUX
3aaad




[IprMmeHeHre CBOMCTB BOIMCAHHBIX U
OINMCAHHBIX YETHIPEXYTOJIBHUKOB

61 1
P PEIIEHUU TEOMETPUIECKUX
3a7a4
2 B3aumHoe pacnonoxenue 1Byx 1 bub6mmoreka [IOK
OKPYHOCTEH, 00IIIHe KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
bubnuoreka [JOK
K 7| 1
63 acatme OKpyxHocTen https://m.edsoo.ru/8al410a8
KonTponbHas paboTa no teme
64 "Vribl B OKpYKHOCTH. BrincanHbie 1 Bubmorexa ITOK
Py ' . https://m.edsoo.ru/8al41c88
Y OMHMCAHHBIC YETHIPEXYTObHUKH
[ToBTOpEeHNE OCHOBHBIX MOHATUN U
65 METOJIOB KYPCOB 7 U 8 KJ1acCOB 1 Bubmorexa TOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
00001IeHne 3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHATUN U
66 METOJIOB KYpCOB 7 U 8 KJ1acCOB 1 Bubmrorexa TOK
7108 XYP . ’ https://m.edsoo.ru/8al41efe
000011IeHrEe 3HAHUI
bu6nmmoreka [JOK
67 HroroBast koHTpobHAs paboTa 1 httos://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MTOHATUN U
68 METOJIOB KYPCOB 7 U 8 KJ1acCOB 1 Bubmrorexa TOK
708 KYP . ’ https://m.edsoo.ru/8a1420ac
00001IeHre 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbie
Tema ypoka Kontpoasnbie | IlpakTuueckue A p
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoTbI
pecypcbl
Onpenenenue
1 TPUTOHOMETPHUECKUX (PYHKITHIA 1 Bubmroreka LIOK
PHTOHOMCTpHHCC YHKIL https://m.edsoo.ru/8a1424bc
yrioB ot 0° go 180°
2 ®opMyIIbl IPUBEICHUS 1
3 TeopeMma KOCHHYCOB 1 bubmmorera [JOK
p y https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 TeopeMma KOCHHYCOB 1 bubmorera [JOK
p y https://m.edsoo.ru/8al142d5¢
bu6mmorexa [IOK
6 Teopema cunycos ! https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
Teopema cuHyCcOB 1
Haxoxxnenue 1uH CTOPOH U bubnmnoreka [JOK
9 1
BEJIMYMH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemmenne TpeyrojibHUKOB 1 bubmorera [IOK
pey https://m.edsoo.ru/8al42ac0
11 Pemenune TpeyrojJrHUKOB 1 bubmorexa HOK
pey https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
1
12 Pemenne TpeyromsHiKos https://m.edsoo.ru/8al142ac0
13 Pemenne TpeyroibHUKOB 1 bu6muoteka LIOK




https://m.edsoo.ru/8al42ac0

[IpakTnueckoe NpUMEHEHUE TEOPEM

bubnuoreka [JOK

14
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8a142¢c3c
15 [IpakTnueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHUHYCOB
16 KoHTponbHas pabora 1o teme bubmuoteka LIOK
"Pemienuie TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsitue o npeoOpazoBaHUU bubnuorexa [JOK
o100us https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIC DJIEMEHTHI bu6mmoreka [{OK
MoI00HBIX uryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
noJ00HBIX HUTyp
Teopema 0 IpoU3BEAEHUU OTPE3KOB
20 XOpA, TEOpeEMa O NPOU3BEACHUN bubmunoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o0 Ipon3BEIEHUN OTPE3KOB
)1 XOpJI, TeOpeMa O MIPOU3BEACHUU bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BEEHUN OTPE3KOB
” XOpJ1, TeOpeMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJbHOU
[IpuMeHeHne TeopeM B peleHnn bubnuorexa [JOK
23
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143106
24 [IpumeHnenue TeopeM B peLICHUH bubnnorexa [JOK




TCOMCTPHUICCKUX 3aaa4d

https://m.edsoo.ru/8a1443fc

[IpuMeHeHue TeopeM B PELLICHUH

butmmoreka [JOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KoHTponbHas pabora 1o Teme
26 "IIpeoOpa3oBanue moaoousl. bubnnorexa [HOK
Metpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
OnpeneneHre BEKTOPOB.
27 DOU3NIECKUN U T€OMETPUYCCKHI brbmorexa [OK
P https://m.edso0.1ru/8a144960
CMBICJT BEKTOPOB
)8 CrioxeHue ¥ BBIYUTaHHUE BEKTOPOB, bubmmoreka [JOK
YMHOXKEHHE BEKTOPA Ha YUCIIO0 https://m.edsoo.ru/8al44a8c
29 CrnokeHue ¥ BBIYUTaHHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHME BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnokeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHO>XEHHE BEKTOpa Ha YUCIIO
31 Pa3znoxxeHue BeKTOpa no ABymM
HEKOJUIMHEApHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunatel BekTOpa
P p https://m.edsoo.ru/8al44fbe
CkansipHoe poU3BE/ICHUE
33 BEKTO pOB er(I;) MPUMEHEHUE IS bubmorexa HOK
POB, p a https://m.edsoo.ru/8a14539¢
HAXOK/JI€HUs JUIMH U YIJIOB
CxansapHoe Npou3BeICHUE
34 BEKTOPOB, €r0 MPUMEHEHUE IS bubmorexa [TOK
PO, P a https://m.edsoo.ru/8a14550¢
HaXOKJEHUS JUIMH U YIJIOB
35 Pemienue 3amayd ¢ moMoIupo bubmuoreka [JOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a




Pemenne 3a1a4u ¢ mOMOIIbIO

bubmuoreka [JOK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 ITpumeHeHnEe BEKTOPOB AJIs
pemeHus 3a1a4 GU3NKU
18 KonrponbHas pabora no reme bubnnorexa [HOK
"BexTops!" https://m.edsoo.ru/8a145b08
19 JlexapTOBBI KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bubnuorexa [JOK
40 YpaBHCHHE NIPAMOH https://m.edsoo.ru/8al145c48
41 VYpaBHeHue npsamoit
bu6mmoreka [{OK
42 YPaBHCHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
13 KoopanHate! Touek nepeceyeHus bubnuorexa [JOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT IPU PELLIEHUU
44 reOMETPUYECKHUX 3a]1a4,
IPAKTUYECKUX 3a7a4
MeTto KOOpAMHAT IIPU PELLIEHUN
45 reOMETPUYECKHX 3a/1a4,
IIPAKTUUYECKUX 3a7a4
Metoa KOOpAMHAT NPU PELLIEHUHN
46 FEOMETPUUECKUX 334,
IIPAKTUYECKUX 3a7a4
Kontponbnas pabota no teme
47 "JlexkapTOBBbI KOOPANHATHI HA Bubmroreka LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [JOK




BBIYHMCJICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bubnnoreka [IOK
49 Yy .
MeIo 7. Jlinna OKpyKHOCTH https://m.edsoo.ru/8al1472¢8
bubmnoreka [HOK
q .
50 MCIO 7. JlnnHa OKpYKHOCTH https://m.edsoo.ru/8al4714c¢
51 JnuHa 1yru OKpyKHOCTH
bubnnoreka [IOK
2 P
3 a/iMaHHadz Mepa yIia https://m.edsoo.ru/8al4714c¢
53 ITnomane Kpyra, CEKTOpa, CErMeHTa bubmmorexa HOK
tnajp Kpyra, pa, https://m.edsoo.ru/8a147426
54 IImontans kpyra, cekTopa, cerMeHTa Bubmmorexa OK
[Hajk Kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomtanae kpyra, cekTopa, cerMeHTa bubmorexa LOK
tajb Kpyra, pa, https://m.edsoo.ru/8a147750
56 IlousTre 0 NBMKEHNU IVIOCKOCTH bubmorexa LIOK
A https://m.edsoo.ru/8al147c82
57 ITapannensHBII IEpEeHOC, HOBOPOT bubmorera [IOK
p P ’ p https://m.edsoo.ru/8al147f16
58 ITapanaenbHBINA IIEPEHOC, IOBOPOT bubmorexa HOK
p p ’ p https://m.edsoo.ru/8al147f16
59 [TapatenpHbIi IEPEHOC, TOBOPOT
60 [TapamienbHbIN IEPEHOC, TOBOPOT
61 IIpuMeHeHne NBUKEHUN ITpU bubnuoreka [JOK
pelIeHuu 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbhas pabota no remam
2 "[IpaBusbHbIE MHOTOYTOJIbHUKH.

OKpYKHOCTb. JIBUKEHUS
MJIOCKOCTH"




63

[ToBTOpenwue, 0600mEeHNE,
cUCTeMAaTH3aIns 3HaHUM.
N3mepenne reomeTpudecKux
Benn4uH. TpeyroabHuKu

bubmnoreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenwue, 06001IIEHNE,
cucTeMaTH3aInsI 3HaHUMH.
[TapamensHble U
NEePIEHANKYIISIPHBIC TIPSIMBIC

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHnue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAHUH.
OKpy’>KHOCTb U KpYT.
['eomeTpryeckue nocTpoeHusl.
VYTIbl B OKpY>KHOCTH

66

[ToBTOpenwue, 06001IIEHNE,
CUCTEMAaTU3alUs 3HAHWMN.
BHI/IcaHHbIC " OIIMCAHHBIC
OKPY>KHOCTH MHOTOYTOJIbBHUKOB

67

Wrorosas KOHTpoOJIbHAs paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920
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[ToBTOpEHME, 0000IICHUE,
cHCTeMaTH3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBbI

7 KIIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarta
6 I'eomertpus
Pacrio3naBaTh M3y4eHHBIE TEOMETPUUYECKUE (DUTYPBI, ONIPEIEISITh X
B3aMMHOE PAacCIOJIOKEHHE, M300pakaTh T'€OMETPUUYECKHE (DUTYPHI,
6.1 BBINIOJIHATh YEPTEXKHU MO YCIOBHIO 3a1aud. M3Mmepsarb JTMHEWHbIE U
YTJIOBbIE BETMYMHBI. Pemiars 3a1a4i Ha BBIYMCIIEHNUE JUIMH OTPE3KOB
U BEJIMYUH YTIIOB
Jenate rpyOyro OIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB
6.2 B pEaJbHON >KM3HH, Pa3MEpPOB INPHPOIHBIX OO0BEKTOB. Pazmmuarsh
pa3Mepsbl ATUX 00BEKTOB MO MOPSAIKY BEITUINHBI
6.3 CTpoUTh YEPTEKH K TCOMETPUUYECKUM 3a/1auam
[Tonb3oBatbes pU3HAKaMU paBeHCTBA TPEYrOJbHUKOB,
6.4 UCIIONb30BaTh  MNPU3HAKM U CBOMCTBA  paBHOOEAPEHHBIX
TPEYTroJbHUKOB MPHU PELICHUH 33124
65 [IpoBoauTh  JIOTMYECKHME  PACCYkKIEHUS C  HCIOJIb30BAHUEM
' TE€OMETPUUECKUX TEOPEM
[Tosnb30Batbes pU3HaKaMu paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEJHAHbI, TPOBEIEHHON K TUIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a1a4
OnpenensaTs napajjieIbHOCTh MPSIMBIX C TOMOUIbIO YIJIOB, KOTOPbIE
67 oOpa3zyer ¢ HUMH cekyias. OnpeaensTs napaielbHOCTh MPSIMBIX C
. IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPAMOU 10 TOUYEK
JIpYTrou npsAMon
6.8 Pemiate 3a1aun Ha KieTyaToi Oymare
6.9 [IpoBOIUTh BBIUMCICHUS ¥ HAXOJUTh YHUCJIOBBIE M OYKBEHHBIC
3HAQYEHMs] YIJIOB B T€OMETPUYECKUX 3aJadyax C MCIOJb30BaHUEM




CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MpPU TMEPECEUCHUM JABYX MNapaUICIbHBIX MPIMBIX

ceKymeﬁ. Pemats IMPAKTUYCCKUC 3a1a4Y1 Ha HAXOXKACHUEC YIJIOB

6.10

Bnagets MOHSATHEM TIE€OMETPHUYECKOIO MECTa TOYEK. YMETh
OTIpEeICIATh OMCCEKTPUCY yIia M CEpeAHHHBIN MEePHNEeHANKYIAp K

OTPE3KY KaK FreOMETPHUUECKHE MECTa TOUEK

6.11

@opMyIMpOBATH ONpPENEICHU OKPYKHOCTH W Kpyra, XOpAbl M
JUuaMeTpa OKPYXKHOCTH, II0Jb30BAaTbCs HMX CBOWCTBAMHU. YMEThb

IIPUMEHSTH 9TU CBOMCTBA IIPU PELLIEHNH 3a/1a4

6.12

Bragers moHsTHEM ONHUCAaHHOM OKOJIO TPEYTrOJbHHKA OKPY>KHOCTH,
yMeTh HaxoauTb e€ ueHTp. [lonb3oBarbest akTaMu O TOM, YTO
OMCCEKTPUCH] YIJIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE, U
O TOM, UYTO CEpEIWHHBIE MEPNEeHIUKYJIApl K CTOPOHAM

TPEYTrOJbHHUKA [IEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bianers mnoHsATHEM KacaTelIbHOM K OKPY’KHOCTH, IIOJIb30BAaThCS
TEOpEMOM O TNEPHEHIUKYJSIPHOCTH KacaTelbHOW U  pajuyca,

HpOBe,[[éHHOFO K TOYKEC KaCaHHA

6.14

Ilonp30BaThCA HpOCTCfIH.IHMH TCOMCTPUUCCKMMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘ICCKI/II‘/’I CMBICJI

6.15

[IpoBOAUTH OCHOBHBIE I'€OMETPUYECKHUE IOCTPOCHHSI C IOMOIIbIO

LUPKYJIS U TUHEUKH

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

6

['eomeTpust

6.1

Pacno3naBaTh OCHOBHEIE BUbI IICTI)I];)éX}’l"O.]'II:vHI/IKOB, HUX 3JIEMCHTHI,

MMOJIB30BaTLCA UX CBOMCTBAMU IIpUu pCHICHUN I'COMETPUUCCKUX 3a/iayd

6.2

HpI/IMeHSITB CBOMCTBA TOYKHU nepeceucHuss MCIauaH TpPCYroJIbHHUKaA

(TIeHTpa Macc) B pelieHuu 3a1aqd

6.3

Brnagerr monsTHEM cpeiHEW JIMHMM TPEYrojbHHKA M TpameluH,

IMPUMCHATH HX CBOICTBA npu pCliCHUN TCOMCTPHUYCCKUX 3aaad.




[Tonws3oBaThes Teopemoit Dajeca U TEOPEMOM O TPONOPIIMOHATBHBIX

OTpEC3Kax, MIPUMCHATH UX IJIA PCHICHUS NPAKTUICCKUX 3a/1av

6.4

[IpumensaTp mnpu3HAKKM TOA00US TPEYTOJbHUKOB B  pEIICHUU

TCOMETPHUICCKUX 3aaa4d

6.5

[Tonp3oBaThes Teopemoit [Tudaropa mias pemeHns TeOMEeTPUISCKUX
U npaktudeckux 3agad. CTpouTh MaTeMaTH4ecKyl0 MOJAEIb B
MPAaKTUYCCKUX 3aJadax, CaMOCTOATCIbHO ACJIAaTh qepTéH( n

HaXoauTb COOTBCTCTBYIOIIUC AJIMHBI

6.6

Braners moHATHAMH CHUHYCa, KOCHHYCa M TaHIE€HCAa OCTPOro yria
IIPSIMOYTOJIBHOTO TpPEyrojpHUKA. [10JIb30BaThCA 3THMM MOHATHAMU

JJIA pCHICHUA IMPAKTUYCCKUX 3a/1av

6.7

Boruncnsate (pa3nu4HbBIME crioco0aMu) IUIOMIAAb TPEYTOJNbHUKA WU
IUIOIIAAM MHOTOYTONBHBIX (uryp (mosim3ysch, Tae HE0OXOAMMO,
KaJbKyJIATOpoM). IIpuMeHATh Mony4eHHbIE YMEHUS B IPAKTHUYECKHUX

3agadax

6.8

Binamers NOHATHAMM  BIMCAaHHOTO W LIEHTPAJIbHOIO  yIUa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, YIVIAX MEXKIY XOpAaMu
(CekymuMu) U yriie MEeXAy KacaTelbHOM W XOpAOH NMpH pelieHHH

TCOMETPHUICCKUX 3aaa4d

6.9

BJ'IaI[eTB IIOHATHEM OIIMCAHHOT'O LICTBI];)éXyl"OJ'II:HI/IKa, IIPUMCHATH

CBOMCTBA OIMMCAaHHOTO IleTI:IpéXyTOJ'H:HI/IKa pu pCHICHUHA 3aJ1a4

6.10

[IpuMeHATH MOJIyYEHHbIE 3HAHMS HAa I[PAKTUKE — CTPOUTH
MaTEeMaTHYeCKHE MOJEIH I 3a/1a4 PEANbHON KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHHEM Moxo0us u

TPUTOHOMETPUH (IIOJIB3YSCh, IJI€ HEOOXO0AUMO, KAJIbKYJISITOPOM)




9 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBLIC PE3YJIbTAThI 0OCBOCHUSA OCHOBHOI
06p330BaTeﬂbH0ﬁ nporpaMmmMbl OCHOBHOI'O 001ero 06pa30BaHHﬂ

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAXOIUThH C
UX MIOMOIIBIO PA3IIMYHBIC DIEMEHTHI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA
(«pemieHne MPSAMOYTOJIBHBIX TPEyrolbHUKOBY). Haxoaute (c
NOMOIIBIO  KaJbKYJIATOpPA) JUIMHBI M YIJIBI JUIsL  HETaOJIMYHBIX

3HAYEHUI

6.2

ITonp30BaThCA (I)OpMyJ'IaMI/I NPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUUCCKHUM TOXICCTBOM JISI HAXOKIACHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPUUCCKUMHU BCIMYHNHAMU

6.3

Hcnonp30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JUIsl HAXOXKICHUS
Pa3IMYHBIX JI€MEHTOB TPEYTOJbHUKA («PEHICHHE TPEYTOILHUKOBY ),

IIPUMEHSATD UX IIPU PELICHUU F'€OMETPUYECKUX 3a1a4

6.4

Brnagers nousitusiMu mpeoOpa3oBaHus MMOA0OMS, COOTBETCTBEHHBIX
3eMeHTOB MoAoOHBIX (uryp. [lonb3oBaTbes cBoiicTBamMu Moa00us
MPOU3BOIBHBIX (PUTYP, YMETh BEIYUCISTH ATUHBI U HAXOAUTH YTIIbI Y
no100HBIX uryp. [IpumMeHsITH CBOMCTBA TOJ00MS B MIPAKTHYCSCKHUX
3aja4ax. YMeTb MPUBOAMTH MpPUMEPbl NOJOOHBIX GuUryp B

OKpYKaroIieM MUpe

6.5

ITonp3oBaThCs TeOpeMaMu O IMPOU3BECACHUU OTPE3KOB XOpA, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIHX, O KBAApaTe KacaTelIbHOM

6.6

ITonp30BaTbcss BEKTOpaMH, IIOHUMAaTh MX TI'E€OMETPUYECKHH H
(Gu3nUecKuil CMBICI, IPUMEHSITh UX B PEIIEHUU T'€OMETPUUYECKUX U
¢u3nueckux 3ama4. [lpuMeHTH cKansipHOEe MPOU3BEIEHHE BEKTOPOB

AJI HAXOXACHUA JJIMH U YTJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpJAUWHAT Ha IIJIOCKOCTH, TIPUMCHATE €0 B

PCUHICHHUU TCOMCTPUICCKUX U MMPAKTUYCCKUX 3a1aq

6.8

BJ'IaIIGTB MNOHATHUAMU  NPABUJIBHOTO  MHOI'OYrOJIbHHUKA, JOJIMHBL

OKPY’KHOCTH, JUIMHBI OYT'M OKPY’KHOCTH W PAaJMAHHOW MEphI yIua,




yMETh BBIYUCIATH IUIOMAAb Kpyra M ero uacred. [IpumeHsTsb

IMMOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

HaxoauTeh oOCHM WM LEHTPbl CUMMETpUHM (Uryp, HTPUMEHSTH

o9 JIBMKEHUS TFIOCKOCTH B TIPOCTEHININX CITydasx
[lpuMeHsATh TONydYeHHBIE 3HAHUSA Ha IPAKTUKE — CTPOHTH
MaTeMaTHYeCKUue MOJEIH Ul 3aiay peaJbHON KU3HHU U MPOBOAUTH
6.10 COOTBETCTBYIOIIME BBIYUCIEHHUS C MPUMEHEHHEM Noa00us U

TPUTOHOMETPUUYECKUX (PYHKUMHA (MOJB3YysCh, I/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpust
Havanbabie monatus reomerpun. Touka, mpsimMas, OTPE30K, JIyd. YTOI.
61 Bunber yrioB. BepTukanbHble M CMEXHbIE yribl. buccekrpuca yria.
' Jlomanasi, MHoroyronbHUK. [lapamiensHOCTs W NEPHEHAMKYJSIPHOCTH
IPSIMBIX
. Cummetpuunble  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.
' [IpuMepsl cUMMETpUH B OKPYKAIOLIEM MUPE
63 OCHOBHbIE TIOCTPOEHUSI C MOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroyibHUK.
' BricoTa, Mmennana, OuccekTpuca, uX CBOMCTBA
64 PaBHOOEnpEeHHBII ¥ PaBHOCTOPOHHHMI TpEeyrojJbHUKH. HepaBeHCTBO
' TPEYroJibHUKA
6.5 CBoiicTBa W TpU3HAKW PABHOOEIPEHHOTO TpeyrojabHHUKa. I[Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
66 CpoiicTBa M TNPU3HAKA MapaJyieabHbIX OpsiMbix. CyMMa  yIjioB
' TpeyroyibHUKa. BHEIIHNE yTIIIbl TPEyTrOJbHUKA
[IpssmoyromnbHblil  TpeyroiabHUK. (CBONCTBO MeAMaHbl MPSMOYTOJBHOTO
6.7 TPEYroJibHUKA, TPOBEIEHHOM K TunoreHyse. IlpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [IpsIMOYTrONbHBIN TPEYTOJBbHUK C YTJIOM B
30°
HepaBencrBa B reomeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OojblleM yrie U Oonblieil CTOpoHEe
TpeyrojbHuKa. [leprieHaAuKysp U HaKJIOHHAs
6.9 I'eomerpuueckoe wmecto TOuYeK. buccekTpuca yria ©  CepeIMHHBIN
' NEPHEHANKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTa TOUYEK
OKpyXHOCTb W Kpyr, XOpAa W JHaMeTp, HUX CBOWcTBa. B3aumHoe
6.10 pacroyioxXeHue OKPY>KHOCTH U mnpsimoil. KacarenpHas W cekymas K
OKPY’KHOCTH




6.11

OKpy’XKHOCTb, BMHCAHHas B yrojl. BrnucanHas W omHMcaHHas OKPY>KHOCTH

TPEYrOJIbHUKA

8 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAePKAHMS

6 I'eomertpus

6.1 UYetpipéxyronbHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssMoyrobHUK, POMO, KBaJpaT, MX MPU3HAKK U CBONCTBA

63 Tpaneuus, paBHOOOKas Tpamenus, €€ CBOMcTBa U  IMPU3HAKHU.
' [IpsimoyromnbHas Tpanenus

64 Meron yasoenus meauansl. LlenTpanbHas cumMmerpus. Teopema Qaneca u
' TeopeMa O MPOIOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TPEyrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHHUKa

6.6 [Tonobue TpeyronpHukoB, KoddduuueHt mnomodus. [IpuszHaku momodus
' TpeyroJibHUKOB. [IpruMeHeHne nogo0us pH peleHNH MPAKTUIECKUX 3314

67 @opmyael Ul TUIOIIAAU TPEyToJibHMKA, MapajjenorpamMmma, pomoda Hu
' Tpaneuuu

63 CpoiictBa muomaneir reomerpudeckux ¢uryp. OTHOIIEHHE IIOMIACH
' 10J100HBIX (Uryp

6.9 Borluncnenne momazel  TpeyroJbHMKOB M MHOTOYTOJIBHUKOB — Ha
' KJeTyaroil 6ymare

6.10 Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa npu perieHun
' IPAKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TAaHT'€HC OCTPOr0 yrjia MPsIMOYTrOJbHOIO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPHUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°

610 BnucanHble M LIEHTpalIbHbIE YIJIBI, YIOJ MEXAY KacaTeabHOW W XOpHAOoM.
' VYTl MeXAy XOpIaMU U CEKYIUMU

6.13 Brincannsie v onvcaHHbIC YETHIPEXYTOJIbHUKHI

6.14 B3aumHOoe pacnosnoxeHue AByX OKpykKHOcTei. KacaHuwe OKpy>KHOCTEH.
' OO61re KacaTesbHbIE K IBYM OKPYKHOCTSAM




9 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpust
6.1 Cunyc, «kocuHyc, TaHrenc yrimoB or O mgo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI IPUBEICHUS
Pemenne tpeyronsHukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Peenue
6.2 IPAaKTUYECKUX 3aJad C MCIIOJIb30BAHMEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue nonodus. [lonodue coOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 mNpPOU3BEAEHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEACHUU
. OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHON
Bekrop, anumHa  (MOIyNb)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPBHI,
6.5 MPOTHUBOIIOJIOKHO HAIPABJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BEeKTOpaMmu. PasiiokeHue BekTopa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! BekTopa. CkanasipHOE POU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
. HAXOXKJEHUS JUIMH U YTJIOB
JlexapToBbI KOOPAMHATHI Ha IJIOCKOCTHU. Y PaBHEHUS MPSIMOM U OKPY>KHOCTH B
6.7 KOOpAWHATAaX, MEPECEUCHUE OKPYKHOCTEW W MpAMBIX. MeToa KoopauHaT U
€ro IpUMEHEHUE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHocTU. I'pasycHast U paguaHHas Mepa yIJia, BBIUUCICHHUE JUIMH
' JIyT OKPY>KHOCTEM
6.10 [Inomaap kpyra, CEKTOpa, CErMEHTa
611 JIBuKeHHsI TJIOCKOCTH U BHYTPEHHHE CHUMMeTpuu (uryp (dnemMeHTapHbIe
' npeacrasienus). [lapamnensuerit nepenoc. [loBopot




INPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOT'PAMMBbBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K IPEIMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
o0u1ero odopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHSAMU: MHOXECTBO, IMOJIMHOXECTBO,
Olepanyy HaJ MHOXXECTBAMH, YMEHHE ONEepUpOBATH MOHATHUSIMH:
rpad, cBsA3HBIN rpad, AepeBO, LUK, IPUMEHATh UX MPH PEIICHUU
3aa4; yMEHHE UCIONb30BaTh TIpadUuecKoe IpelCTaBlICHUE
MHO>KECTB JUIsl OIHMCAHUSl PEabHBIX MPOLIECCOB M SIBJICHHM, NMpHU

pelLIeHNH 3a1a4 U3 APYTUX Y4eOHBIX NPEIMETOB

YMmenue OoneprupoBaTh ITOHATHUAMU: OMpPCACIICHUC, aKCHuoma,
T€OpEMa, JOKa3aTCJIIbCTBO, YMCHHUC pPaACIIO3HABATb HCTHUHHBIC H
JIO)KHBIC BBICKA3bIBAHUA, NMPHUBOJUTHL IMPUMCPLI U KOHTPIIPUMCPEI,

CTPOUTH BBICKA3bIBAHUA U OTPHLIAHUA BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, MPOCTOE U
COCTaBHOE YHUCIO, JE€IUMOCTh HATypaJbHbIX 4YHUCEN, IPU3HAKU
JETUMOCTH, 1EJI0€ YUCIIO, MOJIYJb YMCIA, OOBIKHOBEHHAs IPO0b U
JecATUYHAs Apo0b, CTAHIAPTHBIA BUJ YMCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apu(PMETHUYECKUH KBaJIpaTHBIA KOPEHb;
YMEHHE BBINOJHATH JEWCTBUSA C YUCIAaMH, CpPaBHUBATh U
yHOOpSAIOYMBATh YHUCJA, NPEACTABIATh 4YHCIa Ha KOOPJIWHATHOM
psIMOM, OKPYIJISITh YHUCIIA; yMEHUE JeJaTh MPUKUIKY U OICHKY

pe3yJibTaTta BBIUMCIICHUH

YMeHue onepupoBaTh MOHITUSIMU: CTETIEHB C IENbIM MOKa3aTeNeM,
apudmMeTHUeCKUil KBaIpaTHBIN KOPEHb, MHOT'OWICH, alreOpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHOW CTENCHH
OOJbIlIe ©IUHUIIBI;, YMEHHE BBIMOJIHATH Pacu€Thl MO (opMyIiaM,
npeoOpa3oBaHUsl MENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKCHUH W
BBIPAXEHUH C KOPHIMH, pa3I0KeHUE MHOTOWICHA HA MHOXKUTEIH, B
TOM YHCIIE C HCIONB30BaHHEM (OPMYJT pPa3HOCTH KBAaIPaTOB H

KBaJpaTa CyMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMMU: YACIOBOE PABEHCTBO, yPABHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHNE pelIaTh JIMHEWHBIC U KBAJPATHBIC YPAaBHEHHUS,
JIpOoOHO-pallMOHATbHbIE YPABHEHUS C OAHOM NMEepeMEHHOM, CUCTEMBI
JIBYX JIMHEVHBIX YPaBHEHUH, JIMHEHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JIpOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCIE IpU PEIICHUWM 3aJad U3 JIPYrux
IPEIMETOB M IPAKTUYECKMX 3alad; YyMEHHME MCIOJIb30BaTh
KOOPIMHATHYIO IMpsAMYI0 U KOOPAUHATHYI IUIOCKOCTb  JUIS

M300paKeHMsI pelIeHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIUS, Tpaduk (QYHKIHH,
HYJIM (YHKIUHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yOBIBaHUS, HaWOONbIIEC M HAWUMEHBIICEC 3HAYCHHUS
byHKLUY; yMeHue ONIepUPOBAThH HOHATUAMMU: npsmMas
NPOMOPLUOHATIBHOCT,  JIMHEHHAss  (QYHKUWS,  KBaJpaTU4Has
dbyHKIMsI, 0oOpaTHAs MPOMOPIMOHAIBHOCT, TMapadosa, THIepooa;
YMEHHUE CTPOUTh TIpaduku (QyHKIMHA, HCIONB30BaTh IpaduKu I
OTpesieNIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, JUISI PELIEHUS
3aJa4 U3 Jpyrux y4eOHbIX MPEIMETOB U pealbHOW KHU3HH; YMEHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEKIY BEIUYMHAMHU

Ymenue OIIEpPUPOBATH MOHATUSIMH: IIOCJIEI0BATEIbHOCTD,
apupmeTnyeckass U TeOMETpUYecKas IpPOTrpeccud; yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATENILHOCTEH, (hOPMYIIBI CyMMBI U
o0111ero 4jieHa NMpy pelieHuy 3aj1ad, B TOM YUCIIe 337ad U3 APYrux

y‘le6HLIX npeaMeTOB U peaHBHOﬁ KHU3HHU

YMeHue pemars 3a7a4n pa3HbIX TUIOB (B TOM UYHMCIIE Ha IIPOLIEHTHI,
JOJIM U 4YacTd, JIBUXKEHHUE, padoTy, LIEHy TOBapOB U CTOMMOCTH
NOKYIOK M YCJIyI, HaJOTH, 3aJadyd M3 O0JIaCTH YHpaBJIeHUS
JUYHBIMH M CEeMEWHBIMH (UHAHCAMH); YMEHHE COCTaBIAThH
BBIDAKCHMS, YPAaBHCHUA, HEPABEHCTBA M CUCTEMBI II0 YCIOBUIO
3ala4d, MCCIENOBaTh IIOJYyYEHHOE pelIeHWe U OLICHUBATh

IPaBI0NO0J00HOCTb MOJIYYEHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, Npsmasl,
ayd, JIOMaHas, yro, MHOI'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUN TPEyrOJIbHUKH,

HpHMOYI‘OJ’IbHHﬁ TPCYIr'OJIbHUK, MCIAWAHA, 6I/ICCGKTpI/Ica 1 BBICOTA




TPEyroJlbHUKAa,  YeTBIPEXYIOJbHMUK,  MapajulelorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpaneuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (hUTypamu;
YMEHME pellaTh 3alayd, B TOM YHUCJIE U3 NMOBCEJHEBHOW JKU3HHU, Ha
HaXO0)K/IEHUE F€OMETPUUECKUX BEJIUUMH C IPUMEHEHUEM H3YyUEHHBIX

cBOKCTB (uryp u haxToB

10

VMeHHEe ONepHpOBaTh MOHATHSIMHU: PABEHCTBO (UrYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U MEPICHUKYIIIPHOCTh MPSIMBIX,
YroJ MEXIy TNPsSMBIMH, TEPICHIUKYISApP, HAKIOHHAS, MPOCKIMS,
nogobue  ¢uryp, MoA0OHBIE  TPEYroJbHUKH,  CHMMETpPHUs
OTHOCHTEJIBHO TOYKH M MPSIMOi; YMEHUE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ momobue  ¢Guryp,  mapauielibHOCTh U

NEPIEHANKYISIPHOCTD IIPSMBIX B OKPY KalOLEM MUPE

11

YMeHue omnepupoBaTh MOHATHSIMM: JJUHA, PACCTOSHUE, YTroJ
(BenMumMHA yria, CHHYC U KOCHHYC yIja TPeyroJIbHUKA), IJIOLA/b;
YMEHHE OIICHWBAaTh pa3Mepbl MPEIMETOB M  OOBEKTOB B
OKpYy’KarollleM MHUpPE; YMEHHE MPUMEHSTHh (HOpMYIbI MEepUMETpa U
IUIOIIAAM MHOTOYTOJIBHUKOB, JJIUHBI OKPYXHOCTH W IUIOLIAAX
Kpyra, oObeMa MpPsAMOYIOJbHOIO TNapajuleieNnunena; YyMEHUe
NPUMEHSATh PU3HAKU PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME
yIJIOB TpeyroiibHuKa, Teopemy lludaropa, Tpuronomerpuueckue

COOTHOIICHMUSA AJId BBIYMCIICHUA OJINH, paCCTOHHHﬁ, nnomaﬂeﬁ

12

YMenue wu300paxkaTh IUIOCKHE QUTypbl U HUX KOMOHWHAIIWU,
NPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TMOMOINBIO UYEPTEKHBIX
MHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB MO TEKCTOBOMY WM

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue omnepupoBarh IOHATHSAMHU: IPSIMOYTOJIbHAs CHCTEMA
KOODAMHAT; KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IPOM3BEIEHUE BEKTOpAa Ha YHUCJIO, CKAJSIPHOE IIPOU3BEIECHUE
BEKTOPOB; YMEHHME WCIIOJIb30BATh BEKTOPbl M KOOPAMHATHI JUIS
IPEICTaBICHNs JaHHBIX U PELICHUA 3a/1ad, B TOM YHCJIE U3 APYTUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

YMmenue OIICpHUPOBATH IMOHATHAMMU: CTOJIOMKOBBIE U KPYTOBLIC
JAuarpaMmal, Ta6J'II/II_IBI, CpE€aHcee apI/I(i)MeTI/I‘leCKOC, MCOMUaHa,

HanOoJIbIlIee W HAUMEHBIIIEE 3HAUYCHUsS, pa3MaxX YMCIOBOTO HAOOPa,;




YMEHUE W3BJIEKATh, MHTEPIPETUPOBATh M  MPeoOpa3OBHIBATH
UH(POPMALIMIO, TMPEICTaBIECHHYI0 B TaOIMIAX M Ha JUarpamMMmax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PealibHbIX MPOLECCOB U
ABJICHUI; yYMEHHE paclo3HaBaTb W3MEHYMBBIC BEJIUYMHBI B

OKpY KarolleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (Coy4yailHBIN
SKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTApPHBIA HCXO.)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOJIUTh BEPOSITHOCTH CIy4alHBIX COOBITHI B OMBITax C
PaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJa4d METOZOM OPTraHW30BAaHHOTO Tepedopa M ¢ UCIIOIb30BaHUEM
NpaBUJia YMHOXKEHUS; YMEHHUE OIICHHBATh BEPOSATHOCTH DPEaTbHBIX
COOBITHI U SIBJICHUH, TOHUMATh POJIb MPAKTHYECKU JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHII B OKpY’)KalOIIEeM MHpPE U B JKU3HH,
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHne BbIOMpATh MOIXOANINN W3YYEHHBIH METOM IJis perieHUs
3a/1a4d, IPUBOJUTH NMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKH
B MCKYCCTBE, OIUCHIBATH OTIEJIbHBIE BBIJAIOLINECS PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PA3BUTHUS MATEMAaTHUKH KaK HAYKH, TPUBOJUTH
NpUMEPHl  MAaTEeMAaTHYECKUX OTKPBITMH M WX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHON UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Yucna v BIYUCIIEHUS
1.1 Harypanbnbie u niensie yncna. [Ipu3Haku AeIMMOCTH HETbIX YUCE
1 OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM, TPOIEHTH, OECKOHEYHbIE
' MepHOANYECKUEe IpooH
3 Panmonaneubie uncna. Apudmernyeckue omnepanud ¢ paruoHaIbHBIMU
' YUCJIaMH
14 JleiicTButenbHble uncna. ApupMETHUYECKHE ONepanuu ¢ ACHCTBUTEIbHBIMU
. YUCJIaMHU
s [MpubnmkEHHBIE BBIYMCICHUS, TpaBUIA OKPYIJICHHUS, TMPUKHIKA U OILEHKA
' pe3yJibTaTa BEIYMCICHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 BykBeHHbIe BhIpaKeHHsI (BBIPAXKEHUS C IEPEMEHHBIMHU )
55 Crenenp ¢ menbiM mokasarenieM. CTENeHb C palMOHAIBHBIM ITOKAa3aTEeIeM.
' CBoiicTBa cTENEHU
2.3 MHorousneHsl

24 Anrebpanueckas 1poob

Apudmernueckuii  KOpeHb ~ HAaTypalbHOW  cremeHH.  JIEWCTBUS  C

= apu(MeTHyeCKUMU KOPHAMHU HATYpalbHOMN CTETIEHU

3 YpaBHEHHUs U HEPABEHCTBA
3 Llenple u nOpoOHO-panMOHANBHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUH
39 Lensle U npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPABEHCTB
33 Pemrenue TekcTOBBIX 337124

4 YucnoBble MOCIE10BATEIbHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHMs ITOCIIEN0BATENLHOCTEN




ApudmeTtnueckas U TeoMmeTpudeckass mnporpeccur. Dopmynia CI0XKHBIX

4.2
MPOIIEHTOB
5 OyHKIMU
Oyukuus, cnocodsl 3amaHus ¢QyHkiuu. [paduxk Pynkuun. O6nacth
ompejiefieHuss U MHOXXECTBO 3HaueHud (QyHkumu. Hymm Qyskuuu.
5.1. IIpomMexxyTKH 3HAKONOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbombiee 1 HanMeHbIlee 3HaYeHNE
(yHKIIMY Ha IPOMEKYTKE
6 Koopaunatsl Ha npsMoOil ¥ TIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu
7.4 OKpyXHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4eCKUX BEITUYHH
7.6 Bexkrops! Ha TI0CKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHuoxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Freometpua 7-9 AtanacaH J1.C. MNMpoceeleHmne, 2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK leomeTtpua 7-9, astop AtaHacaH J1.C.

Onpaktnyeckne matepuansl Flreometpua 7-9, astop 3B B.I., Meinep B.M.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

bubmuorexa [{OP, POUI, M3III, NUudoypok.
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