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IHHOACHUTEJIbBHASA 3AIITMCKA

'eomeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/ENIOB IIKOJbHOW MAaTEMaTHKH,
UMEIOIMNA CBOEH 1ebl0 00€CTIeUnTh M3YyUYeHUE CBOMCTB U pa3MepoB (QUTYp, UX
OTHOIICHUH ¥ B3aUMHOE PACIOJIOKEHHE, OINMUpaeTcss Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [IeHHOCTh M3ydyeHUusi reOMEeTpUHU Ha YPOBHE OCHOBHOIO
oO1iero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YUYUTCS MPOBOJIUTH
JIOKa3aTEIbHbIE PACCYKICHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIFOUCHHUS, I0KA3bIBATh
WUCTUHHBIC YTBEPXKJICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIUTH
pacCcyXkIeHus «OT TMPOTUBHOrO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dbopMyIHpOBaTH OOPATHBIE YTBEPKIACHUSI.

Btopoli 1enp0 M3yyeHUs TEOMETPUM SIBISIETCS HCIOJIb30BAHHE €€ Kak
MHCTPYMEHTA NpPU PEUICHWH KAaK MaTEMaTUYECKUX, TaK U NPaKTHUYECKUX 3ajady,
BCTpEUAIOIIMXCSI B peanbHOM Ku3HM. OOydaronuics JODKEH Hay4YUThCs
OMpPENEIUTh TeOMETPUUYECKYI0 (UTypy, OMHUCATh CIOBAMU JAHHBIA YEPTEX WU
PUCYHOK, HAWTH TIJIOMIAh 3€MEIHHOTO yUacTKa, paCCUUTATh HEOOXOIUMYIO JITTHHY
ONTOBOJOKOHHOTO Ka0enst win Tpedyemble pa3Mepbl rapaxka Jjisi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIHMTENIbHAS JUHUA B U3YUYEHUH F€OMETPUHU.
[Ipu pemenuu 3aga4 TPaKTUUECKOTO XapakTepa OO0yJaroUIUHCs YUUTCSI CTPOUTH
MaTeMaTUYECKUE MOJICIM  PEAIbHBIX JKU3HEHHBIX CHUTyalluid, MPOBOJUTH
BBIYUCJIEHUS U OLIEHUBATh aJIEKBATHOCTD MMOJYYEHHOTO PE3YIbTaTA.

Kpaiine BaxHO TNOMYEPKUBATH CBA3U TEOMETPUM C JPYTUMHU YYEOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOIb30BaTh OMPEICICHUS] T€OMETPUUECKUX (PUTYD
U TIOHSATUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYEHHBIX YMEHUH B (Qusnke u
TEXHUKE. OTH CBSI3M Haubojee SIpKO BHUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue COOTHOLIEHUsA», «Mertox koopauHat» U «Teopema
[Tudaropa.

VYuebHbiit kypc «l'eomeTpus» BKJIIOYAET CIEAYIONIUE OCHOBHBIE pa3ielibl
conepxkanusi: «l'eomerpuueckue Gurypsl M HUX cBoWcTBay, «l3MepeHue
FEOMETPUYECKUX BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HA IJIOCKOCTH,
«Bektops», «JIBuxkeHUs iockocTny, «IIpeodpazoBanus mopoous.

Ha uzyuenue yuebHoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauanenbele nonsTus reomerpun. Touka, psiMasi, OTPE30K, JIyd. Yoy Buabl
yrioB. BeprtukanbHble uW cmexHble yriabel. buccekrtpuca yrna. JlomaHnas,
MHOTOYroJIbHUK. [[apaninenbHOCTh U EPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpHH.
[IprMepsl CHMMETPUM B OKPYIKAIOLIEM MUDE.

OCHOBHBIE MTOCTPOECHUS C MOMOIIBK HUPKYJS U JUHEHKHU. TpeyronbHUK.
BricoTa, Meinana, GuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHBIE W PAaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TpU3HAKK PABHOOEAPEHHOrO TpeyronbHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBOICTBA U IPU3HAKY MAapAJUIENbHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyronsHuKa.

[IpsamoyrosibHblid  TpeyroabHUK. (CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYrojbHUKA, MPOBEAEHHOWM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOBHBIN TPEYTONbHUK C yIiioM B 30°.

HepaBencTtBa B reoMerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM yIJIE U OOJbIIEH CTOPOHE TPEYTOJbHHUKA.
[leprieHMKyIISp ¥ HAKIIOHHAS.

l'eomeTpuueckoe wmecTo TOYEK. buHccekTpuca yriaa H — CEpeaUHHBIN
NEPNEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpy’XKHOCTb W KpyI, XOpJa M JHAMETP, HX CBOMCTBA. B3anmmHoe
PaCIIONOKEHUE OKPYXKHOCTH M IpsAMou. KacarenbHas U ceKylas K OKpYKHOCTH.
OKpy>XKHOCTb, BIUCaHHAas B Yrojl. BrucaHnHas W ONHCaHHAsg OKPYXKHOCTHU

TPEyroJjbHUKA.
8 KUIACC

UYetpipéxyronpauku. [lapannenorpamM, ero npu3Haku U cBoMcTBa. YacTHbIE
Cllyyau NapajuiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajJpaT), UX MNpPU3HAKU U
cBoicTBa. Tpamenus, paBHOOOKas Tpanenus, €€ CBOHCTBA M IPU3HAKHU.
[IpssiMoyronbHas Tpaneuus.

Meron ynBoenust menuansl. LleHtpanbHas cummerpus. Teopema Paneca u
TEOpeEMa O MPOMOPUUOHATBHBIX OTPE3KaX.

Cpennue IMHAU TPEYroJibHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHuKa.

[Tonobue TtpeyroabHUKOB, Kod(pduuueHT nonodus. IlpuzHaku mnogoOus
TpeyroiabHUKOB. [I[puMeHeHue nogo0us Mpu peuIeHUH MPaKTUYECKUX 3a]1a4.



CaoiicTBa miomajaeil reoMerpudeckux ¢uryp. DopMmynsl i IIIOMIATU
TpPEeyrojibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIeH
MOA0OHBIX (UTYP.

Brruucnenue miuomanerd TpeyrojJbHUKOB U MHOTOYTOJBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemreHUn
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOrO yIjia MPsSIMOYTOJBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. TpUTOHOMETpUYECKHE (PYHKIIUU
yrioB B 30, 45 u 60°.

BrnivcanHele ¥ LEHTpadbHBIC YIJIbI, YroJ MEXKIY KacaTeIbHOW U XOPIOM.
Yrael  Mexay XopAaMH M CEKylIMMH. BhucaHHblE U ONMCAHHBIE
YETBIPEXYTOJbHUKU. B3amMHOE pacnosio)keHue ABYyX OKpyxxHocten. Kacanue

OKpykHOCTeH. OOIIHe KacaTelbHbIE K ABYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, TaHrenc yrimoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemienne TpeyrosbHUKOB. TeopeMa KOCHMHYCOB UM TeOpeMa CHHYCOB.
Pemienne mpakTMdecKHX 3agad C HCIOJIB30BAaHUEM TEOPEMBI KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[Ipeo6pa3zoBanue nogodus. [logo6ue cooOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IIPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAydb)  BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
IPOTUBOMNOJIOKHO  HAIIPABICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONlEpallMM HaJa BeKTopaMu. PasnmokeHue BEKTOpa MO IBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JJIS1 HAXO0KICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUs NPSIMON U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MEeTOX KOOPAMHAT U €ro
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTrOJIBHUKH. [[nmuHa  okpyxHocTu. [I'pamycHas wu
paguaHHas Mepa yIya, BBIUYMCICHHE JUIMH AYr OKpyxkHocTtei. [lmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHHS TUIOCKOCTM M BHYTPEHHUE CHUMMeTpuM ¢Guryp (djaeMeHTapHbIe
npeacrasienus). [lapannensubiii nepeHoc. I1oBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NpPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTEPUIYIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEPECA K NPOLUIOMY M HACTOAIIEMY POCCHMCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K  JIOCTH)KEHHMSIM  POCCHUHCKHX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW HIKOJbI, K HCIOJIb30BAaHUIO 3THX
JOCTHXKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATM3aLUU €TI0
opaB, IMpPEICTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUU, MPOLEAYp TPa)kIaHCKOTO OoOIIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHUEM JIOCTWIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B 1€ TEILHOCTH YYEHOTO;

3) Tpya0OBO€ BOCIIUTAHUE:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKOW HAINpPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMATHUYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH KU3HU U YCHEUIHOW MpO(ecCHOHAIbHOU
JeSITeIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM MHIUBUIyAIbHON TPACKTOPUHM 00pa30BaHUS M KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM 3CTETHYECKOMY BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyX ACHUW, YMEHHUIO BUJAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 TO3HAHMS:

OpMEHTalMEl B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOBI U
oOmecTBa, MOHMMAHMEM MAaTeMAaTHYECKOW HayKW Kak cdepbl 4YeloBeYeCKOou
NEATEIIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISI Pa3BUTHUS LMBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MATEMAaTUYECKOW KYJIbTYpOW KaK CpPEICTBOM
IIO3HAHUSA MHpPA, OBJAJCHUEM NPOCTEUINMMH HABBIKAMH MCCIENOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usuueckoe BoOcnUTaHME, (POPMHMPOBAHHE KYJbTYPbI 310POBbSI H
IMOIMOHAIBHOIO 0J1aroNOJTyYHusi:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHWE 3HAHUS B HWHTEpPeEcax CBOETO
30pOBbsl, BEAEHHMS  370pOBOro  oOpa3a JKM3HM  (3J0pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUH H  OTAbIXa, peryjspHas (Qundeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHHUEM CBOETO
paBa Ha OLIMOKY M TAKOT'O K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOrHYeCKOe BOCIMTAHHE:

OpHUEHTalMel Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUM NIl peuleHus 3ajay
B 00JJaCTH COXPaHHOCTH OKpY>KAloIIell cpe/pl, IJIAaHUPOBAHHUS TMOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN NI OKpYXKAIOUIEH cpelbl, OCO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEW UX PELIEHUs;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHAM COLMAJBHON U NPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YYHUTHCS Yy APYIUX JIOJEH, NPHOOpEeTaTb B COBMECTHOW JE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA JPYTHUX;

HEOOXOMUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpoBaTh UJEH, TIOHSITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHMM H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIE/ICTBUSL, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jjornyeckue AeiicTBUA:

*  BBIBIIITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMATUYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAYy MNOHITUAMH, (DOPMYIUPOBATH
ONpEeAENeHUs]  IMOHATUHM, YyCTAHABIMBAaTh  CYLIECTBEHHBIH  MPU3HAK
KJaccu(ukanmy, OCHOBaHUSA JUIsl OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOAMMOIO aHAJIN3A;

« BOCHpUHUMATh, (OpPMyIHpOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBIC, YacTHbIE M OOUIUeE,
YCIIOBHBIE;



BBISIBJIITH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopedrss B (akTaxX, MAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npeaiaraTh KPUTEPHUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JieNaTh BBIBOJBI C HCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa30upaTh JI0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUN (TMPSIMBIC M OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIBHO HECJIOXKHBIC OKa3aTeIbCTBA
MaTeMaTU4ecKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIUIO, TPUBOJWTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,
BBIOMpATh CIIOCOO pemieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJBKO
BapUAHTOB pEIICHUSA, BBIOMpaTh HambOoNee TMOAXOMAMMA C YIETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1elCTBUA:

MCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
bopMyIupoBaTh BOIMPOCHl, (UKCUPYIOIIME MPOTUBOpEUHe, Mpodiemy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

NPOBOJAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTEeMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI MO pe3yJibTaTam
NpOBEAEHHOTO HAOIIOJEHHs, HCCIIEOBAHMS, OLEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIIBUTaTh
MPEIMOIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIIAITh HEIOCTATOYHOCTh W HW30BITOYHOCTH WHGOpPMAIUU, JTaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3aa4H;

BBIOMpaTh, aHAJIMW3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OpPMAIINIO PA3IMUHBIX BUJIOB U (DOPM MpEICTABIICHHUS;

BEIOMpATh (OpMy TpencTaBieHus WHGOPMAIMM W HWLTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuMarpaMmamMu, HWHOW rpaduKkod U UX
KOMOMHAIIUSAMU,

OIICHUBATh HAJEKHOCTh HMHPOPMAIMU IO KPUTEPHUSIM, MPEIT0KECHHBIM
y4quTeneM uin chopMyIHUPOBAHHBIM CAMOCTOSITEILHO.

KoMMmyHMKaTHBHBIE YHUBeEPCaIbHbIC y4eOHbIe NelCTBUS:

BOCIIPUHUMATH U (1)0pMYJII/Ip0BaTB CY:XKACHUA B COOTBCTCTBUU C YCIIOBUAMU
" 1O CJIIMH 06III€HI/I}I, SICHO, TOYHO, I'PaAMOTHO BBIPa’KaTb CBOIO TOYKY 3pCHUA



B YCTHBIX M NHMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEHHbBIN PE3yJIbTaT;

« B X0JI€ 00CYXIEHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npo0JieMbl, perraeMoi 3ajaur, BbICKa3bIBaTh UIEU, HAICJICHHbIE HA MOUCK
pEIlIEHUs, COIOCTaBIATh CBOM CYXIEHUS C CYXIEHUSIMU JIpyTUX
YYaCTHUKOB JAHaiora, OOHapy»uBaTh pa3iIMyUe M CXOJICTBO MO3UIUH, B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

« TMpPEACTaBIATh  PE3yJbTaTbl  PEIICHUS 3a]1a4H, IKCIIEPUMEHTA,
HCCIIEIOBAHMSI, TIPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBICTYILICHUS
C y4€TOM 3aj1a4 Mpe3eHTALUU U OCOOEHHOCTEN ayAUTOPUH;

+ TOHUMATh U HUCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIAYAJTbHON
paboThI MPU PEIICHUH YUYEOHBIX MAaTEMAaTUUECKUX 3a/1aY;

+ IPUHUMAThH LIEJIb COBMECTHOM JEATENBHOCTH, IJIAHUPOBATh OpPraHU3ALIUIO
COBMECTHOI paloOThI, pacmpeaensiTh BUIAbl paboOT, JOroBapuBaThCA,
o0CyXIaTh IpPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHUX
JIIOCH;

« y4acTBOBaTh B TIpPYyNIOBbIX (opmax paboTsl (0OCyXneHHs, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U APYTHUE), BHIOIHITH CBOIO YacTh PabOThI
U KOOPAMHHPOBATh CBOM JIEHCTBUS C JPYIMMHM UIEHAMH KOMAaH/BI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMA MNPOAYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHUCTBUS.

PerJIHTI/IBHLIe YHUBEPCAIBHBIC yqeﬁﬂble I[eﬁCTBHH

Camoopranuzamnus:
*  CaMOCTOSITEILHO COCTAaBJATH IUIaH, aJTOPUTM PEIICHUS 3adaud (WM ero

4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHTHI pEIICHUH C y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SJMOIMOHATbHBIN HHTEJIEKT:

BIIaJIETh CIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pe3yibTaTa
pelIeHus] MaTeMaTUYEeCKOH 3a1auH;

«  MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PELIECHUH 3a/1a4HU,
BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OLEHHUBATH COOTBETCTBUE PE3yJIbTAaTa JAEATEIHLHOCTH MOCTABICHHON LIENU U
YCIOBHSIM, OOBSICHATH NMPUYUHBI JTIOCTHOXKEHHUS WIM HEIOCTHKEHUS LEIH,
HAXOJHUTh OIIMUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI



K kxoHiy oOydenuss B 7 KJjacce OOYyYalOIIMIICAd TMOIYYHUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh UM3y4EHHbIE TE€OMETpUYECKUE (QUIYpBl, ONPEAENATh UX
B3aMMHOE pPacIoJIOKEHUE, H300pakaTb TE€OMETpUUYECKHEe (QUIYypbl, BBINOJIHATH
YepTeKU IO YCIOBUIO 3anadyd. V3MepsTh JIMHEWHbIE W YTJOBBIE BEJIUYUHBI.
PemaTe 3a/1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B
peaibHOM KHU3HHU, pa3MEpOB MNPUPOIHBIX OOBEKTOB. PasnnuaTh pasmepbl 3TUX
00OBEKTOB 10 NOPSAJIKY BETUUNHBI.

CTpouTh YEepPTEXKH K TEOMETPUUECKUM 334a4aM.

ITonb30BaTbCsd NPHU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BATh
IPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a/au.

[IpoBOIUTH JIOTUYECKHUE PACCYKIIEHUS C HCIOJIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaTbCsd NpPU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJIHaHbl, IPOBEAEHHOM K  THUIOTEHY3€  HIPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUN T'€OMETPUYECKUX 3a]a4.

Onpenensars napamieabHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyer
¢ HUMH cekymas. OnpenensaTh MapamiedbHOCTh MPSAMBIX C MOMOUIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSMOM O TOYEK APYTOM MPSIMOU.

Pemats 3aaun Ha kiaeTyaToit Gymare.

[IpoBOANTH BBIUKCIEHUS M HAXOIUTh YHUCIOBbIE U OYKBEHHBIC 3HAYCHMSI
yIJI0B B TEOMETPUYECKUX 3aJayax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTIOYTOJBHUKOB, CBOWMCTB YIJOB, OOpa30BaHHBIX MpHU
MIEPECEUCHNH JBYX NapaJUIeNbHBIX MPSAMBIX CeKylled. Pemars mnpakTuyeckue
3a/1a4v Ha HaXOXJICHHE YIJIOB.

Biagete NOHATHEM TIE€OMETPHUYECKOIO MECTa TOYEK. YMETh OIPENeisATh
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN MEPIEHANKYIISIP K OTPE3KY KaK F€OMETPUUYECKUE
MecTa TOYEK.

@opMyNIHpOBaTh ONPENEIEHUS OKPY>KHOCTU M Kpyra, XOpAbl M JIHaMeTpa
OKPY’KHOCTH, IIOJI30BAThCSI UX CBOMCTBAMM. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU
pELIeHUH 3a/1a4.

Brnagete NMOHATHEM ONMCAHHOW OKOJO TPEYrOJIbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. llomap3oBaThCcs (akTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA II€PECEKaroTCs B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKATCS B OAHON TOUKE.

Bnaners nonsATHEM KacaTeabHOU K OKPYKHOCTH, IOJIb30BaTHCSI TEOPEMOU O
MEPHEHANKYJISIPHOCTH KacaTeIbHON U paguyca, MPOBEAEHHOIO K TOYKE KacaHUsl.



ITonp30BaThCA MPOCTEHIIMMHU T€OMETPUYECKUMHA HEPABEHCTBAMU, ITOHUMATh
UX IIPAKTUYECKUU CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE TOCTPOEHUS C MOMOIIBIO LIUPKYJIA U
JIMHEWKU.

K koHmy oOyueHuss B 8 kiacce oOydaromuiics MOJYYHUT CIEAYIOLIUE
IpeIMETHBIE PE3yJIbTATHI:

Pacrnio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU IIPH PEUIEHUU T€OMETPUUECKUX 3a7ad.

IIpuMeHATh CBOMCTBAa TOYKM IE€PECEUYEHUS] MEIMAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIICHUH 3a/au.

Bnagets noHsTHeM cpelHEW JIMHUU TPEYTrOJbHUKA U Tpamneluu, NPUMEHSTh
MX CBOMCTBA NPHM pEIICHHM TreoMeTpuueckux 3anad. llomp3oBarbes Teopemoit
Qajieca 1 TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUISl pEIIEHUS
NPAKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKK 10100US TPEYTOJBHUKOB B PELICHUN T€OMETPUYECKUX
3a/1ay.

[Tonb3oBaTbes Teopemoit Ilugaropa myig pemieHuss TEOMETPUYECKHX U
OpakTUYecKux 3aaad. CTpOUTh MaTEMaTUYECKYI0 MOJEIb B MPAKTHYECKHX
3a/1ayax, CaMOCTOSITENIBHO JENIATh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITTUHBI.

Brnagets mNOHATUSIMH CHHYyCa, KOCHMHYca M TaHIE€HCAa OCTPOro yria
OpsIMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCSA 3TUMHM MOHATUSAMU JJIsl PELUEHUS
MPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMH CIOCO0AaMHU) IJIOWAAb TPEYTOJbHUKA U TUIOLIAIAH
MHOTOYTOJIbHBIX  (uryp (mosib3ysch, TIA€ HEOOXOJUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MoyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnagete NOHATHUSMH BIHMCAHHOIO M LEHTPAJIbHOIO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXay XOpAaMH (CEKyLIMMH) U YIJIe MEXIY
KacaTeJIbHOU U XOPJIOU IPH PELIEHUHA F'€OMETPUUYECKUX 3a/1a4.

BiageTes MOHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHHKA, IPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MTPU PEILIEHUH 3a]1a4.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIENIN U1 3a/1a4 PEANbHOW JKU3HU U MPOBOJANTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C TpPUMEHEHUEM NOoJ00us W TPUTOHOMETpUU (IOJB3YACh, TJ€ HEOOXOAMMO,
KaJIbKYJIITOPOM).

K kxoHiy oOydeHuss B 9 kJacce OOyYarOIIMICAd TMOJYyYHUT CIEAYIOIIUE
MIPEAMETHBIE PE3YNIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAMTh C UX
IOMOIIbIO Pa3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJILHOTO TPEYroJbHUKA («pelIeHne



PSIMOYTOJIbHBIX TPEYTONIBHUKOBY). HaxoauTh (¢ MOMOIIbIO KalbKYJISATOPA) JJIUHbBI
Y YTJIBI JUTSI HETaOJTUYHBIX 3HAYCHUH.

[Tomp3oBaThCs GopMyTaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOXKJIECTBOM JIJIi HAXOXKJICHUSI COOTHOIICHHH MEXIAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsI HAXOXACHUS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEyTrOIbHUKOBY»), MPUMEHITh HX IpHU
pEIICHIN TeOMETPUYECKUX 3a/1a4.

Brnagets moHsTHSIMH — mpeoOpa3oBaHUS  MOAOOUS, COOTBETCTBEHHBIX
aJIeMeHTOB MoI00HBIX Guryp. [lonb3oBaThCcsi CBOMCTBaMHU MO00US TPOU3BOJIBHBIX
buryp, ymMeTb BBIUMCIATH JJIUHBI W HAXOAWTh YIJbI y TMOAOOHBIX QUTYP.
[IpumensTh cBoOMCTBA TOAOOMS B MPAKTUYECKUX 3ajlauax. YMETh MPUBOJUTH
IPUMEPHI TTOJIOOHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb3oBaThCA TEOPpEMaMU O MPOU3BEACHUH OTPE3KOB XOP/I, O MIPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHMUMAThb MX TEOMETPUYECKUU W (pu3myeckui
CMBICII, TIPUMEHSATh WX B PEIICHUH TEOMETPUUYECKHX M (PU3MUECKHX 3aaad.
[IpumeHsTh CKaJIIpHOE MPOU3BEACHIE BEKTOPOB VISl HAXOXKACHUS JJIUH U YTJIOB.

[Tonb3oBaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PEIICHUH TeOMETPUYECKUX U MPAKTHYSCKHUX 3a/1a4.

BrnaneTs MOHATHSIMU MPaBHJIBHOTO MHOTOYTOJBHHUKA, JJIWHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH W PaTdaHHON MEphI yria, YMETh BBIUYUCIATH IUIONIA b
Kpyra u ero yacteil. [[puMeHsITh moydeHHbIE YMEHHSI B IPAKTUYECKUX 3aa9ax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NMPUMEHATH IBUKEHUS
IUTOCKOCTH B MPOCTEHUINNX CITydasX.

[IpuMeHATh MONy4YeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MATEMaTHUYCCKUC
MOJIEIIH JJIS 3a/1a4 PEabHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMCHEHHEM IIOJ00MS W TPUTOHOMETPHUYECKUX (YHKIUN (MTONB3YsACh, T
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuvecTBo yacoB D1eKTPOHHbIE
HaumeHoBaHue
Ne (uudgposbIe)
pa3esioB M TeM Kontpoabubie | I[lpakTnueckue
n/n Bcero o0pa3oBare/ibHbIE
NMPOrpaMMbI padoThI padoThI
pecypcsbl
IIpocreiimme
FEOMETPUYECKHUE
1 Gburypsl 1 ux 14 bub6mmoreka LIOK
cBoiictBa. U3Mepenue https://m.edsoo.ru/7f415¢e2e
TEOMETPHUUECKUX
BEJINYMH
2 TpeyronbHUKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
[TapasnensHbie
bubnuoreka [JOK
3 IpsIMbIE, CYMMa yIJIOB 14 1
https://m.edsoo.ru/7f415e2e
TPEeYTroJbHUKA
OKpY>KHOCTb U KPYT.
by by bubnuoreka [JOK
4 I'eomerpuueckue 14 1
https://m.edsoo.ru/7f415e2e
MOCTPOCHHUS
5 [ToBTOpEHME, 4 1 bubmmoteka [IOK
000011eHE 3HAHUHA https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO
- 68 4 0

YACOB IIO I[TPOI'PAMME




8 KVIACC

KoauuecTBo yacoB

JIEKTPOHHBIE
Ne HaumenoBaHue pa3ie/ioB Kontpossbie | TIpaxrmeckue (uudposbie)
I/l ¥ TeM NpPOorpaMMbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
1 4 & 12 1
CTRIPEXYTOTMLHHIH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema
) O IIPOITOPIIMOHATIBHBIX 15 1 bu6nmoreka IIOK
OTpe3Kax, MOA00HbIe https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKU
ITnomans. Haxoxnenue
3 IO IeH TPEYTOJIbHUKOB 14 1 bubnnorexa LIOK
U MHOTOYTOJIbHBIX (UTYD. https://m.edsoo.ru/7f417¢18
[Tnomaau nogoOGHBIX GUTYp
4 Teopema [Iudaropa n 10 1 bubnunorexka LIOK
Hayaja TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTIIbI B OKPY’KHOCTH.
BnucanHble v onucaHHbIe
5 YEThIPEXYTOJIbHUKU. 13 | bu6mmoreka LIOK
KacarenbHbie k https://m.edsoo.ru/7f417¢18
okpyxHocTH. Kacanue
OKPY’KHOCTEN
6 [ToBTOpenue, 06001IeHIE 4 | bu6mmoreka LIOK
3HAHUU https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO HACOB 68 6 0

[10 ITPOT'PAMME




9 KVIACC

KoaunuyecTBo yacoB

JJIEKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3aesioB M TeM Kontpoabubie | IIpakTuueckue
n/m Bcero o0pa3oBaTejibHbIE
NMpOrpaMmbI padoThI padoThI
pecypchbl
Tpuronomerpus.
Teopembl KOCUHYCOB U 16 1 bu6nmoreka LIOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2¢
TPEYrOJIbHUKOB
[IpeoOpazoBanme
nomobus. Merpuueckue 10 | bubnuoreka LIOK
COOTHOIEHUS B https://m.edsoo.ru/7f41al2¢
OKPYXHOCTH
bu6mmoreka [IOK
1
Bexcroper 12 https://m.edsoo.ru/7f41al2¢c
€KapTOBBI
foo pI/IHaTBI Ha 9 1 bubamorexa TOK
PA https://m.edsoo.ru/7f41al2¢
IJIOCKOCTH
[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
HHHHay;K JKHOCTH U 8 bubmmorexa TOK
Py https://m.edsoo.ru/7f41al2c
IJIOIIAb KpyTa.
Briuncnenune miomanei
JIBMO>KEHUS TIIIOCKOCTH 6 bubmmorexa IOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEHME, 7 ) bu6mmoreka IIOK

000011IeHHE,

https://m.edsoo.ru/7f41al2¢




CHUCTEMAaTHU3aLUA
3HAHUN

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68







IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
ara udposBbIe
Tema ypoka Konrpoabsnsie | IlpakTuyeckue A uugpp
n/n Bcero H3y4yeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI

pecypchbl
IIpocreiimme

bubmuorexa [IOK
TeOMETPUYECKUE 1

https://m.edsoo.ru/8866b724
00BEKTHI
MHOroyroJyibHUK, | bubnnorexa LIOK
JIOMaHas https://m.edsoo.r/8866cbba
CMexHbIC U | bu6nunoreka [JOK
BEPTUKAIIBHBIE YT https://m.edso0o.ru/8866¢5¢0
CMexHBIe U | bu6mmoreka [IOK
BEPTUKAIILHBIC YIIBI https://m.edsoo.ru/8866¢7be
CMexHbIC U !
BEPTUKAJIbHBIC YTJIbI
CMexHbIe 1 |
BEPTUKAIBHBIC YTIIBI
CMexHbIC U !
BEPTUKAJIbHBIC YTJIbI
CMexHbIC 1 |
BEPTUKAIBHBIC YTIIBI
H3MepeHne MTMHEHHbIX U
YIJIOBBIX BEJIMYUH, |
BBIYUCIICHUE OTPE3KOB U
YIJIOB




10

N3mepenne TMHENHBIX 1
YIJIOBBIX BEJIMYUH,
BBIUHCJICHHE OTPE3KOB U
YIJIOB

bubmuoreka IIOK
https://m.edsoo.ru/8866¢3ea

11

N3Mepenne TMHENHBIX U
YTJIOBBIX BEJINYHH,
BBIYHMCIICHHE OTPE3KOB U
YIJIOB

12

W3mepenne TMHENHBIX U
YTJIOBBIX BEJINYMH,
BBIYHMCIICHHE OTPE3KOB U
YTJIOB

13

[TepumeTp u miomaas
¢buryp, coCTaBICHHbIX U3
IPSMOYTOJIbHUKOB

14

[TepumeTp u muomAab
¢buryp, cocTaBI€HHBIX U3
IPSIMOYTOJIbHUKOB

15

[TonsATHE O paBHBIX
TPEeYroJbHUKAX U
NEepBUYHbIE
IIPEJICTaBICHMS O
paBHBIX QuUrypax

bubmuoreka IIOK
https://m.edsoo.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB

but6mmoreka LIOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBA
TPEYTrOJbHUKOB

bubmuoreka IIOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3HaKa paBeHCTBA

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




TPEYTrOJIbHUKOB

19

Tpu npu3Haka paBeHCTBa

TPEYTrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBa

TPEYTrOJIbHUKOB

21

Tpu npu3Haka paBeHCTBa

TPEYTrOJIbHUKOB

but6moreka [IOK
https://m.edsoo.r/8866e88e

22

IIpn3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

23

IIpu3Haku paBeHCTBA
IIPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

24

CBoIiCTBO MeJaHbI
MPSIMOYTOIBHOTO
TPEYroJbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3E

bu6mmoreka LIOK
https://m.edsoo.ru/8866e%¢ec

25

CBOICTBO METMAHBI
MPSIMOYTOIBHOTO
TPEYTOJIbHUKA,
MPOBEIEHHOM K
TUTIOTEHY3€

26

PaBHOOepeHHBIC U
PaBHOCTOPOHHUE
TPEYTOJILHUKH

bubmuoreka IIOK
https://m.edsoo.r/8866d6fa

27

[Ipu3nHaku u cBoiicTBa
paBHOOEIPEHHOTO

bubnunoreka [JOK
https://m.eds00.ru/8866d880




TPEYTOJIbHUKA

[Ipu3naku u cBOMCTBa

but6mmoreka [IOK

2 aBHOOE/IPEHHOTO
8 PABHOBEAPCHHOT https://m.eds00.1ru/8866d880
TpPEeYroJbHUKA
[Ipu3Haku 1 cBOICTBA
but6moreka [IOK
29 PaBHOOEIPEHHOTO
https://m.edsoo.ru/8866e26¢
TPEYroJbHUKA
30 HepasencrtBa B
reOMETPUH
31 HepaBeHncrtpa B bu6nuoreka LIOK
reoMeTpun https://m.edsoo.ru/8866e3a2
0 HepasencrBa B
reOMETPUHI
3 Hepagsencrtra B
TEOMETPUH
[TpssMOyTOIBHBIN
PAMOY bubnmoreka [IOK
34 TPEYTOJIbHUK C YTJIOM B
30° https://m.edso0o.ru/8866eb22
IIpsiMOyroIbHBIN
35 TPEYTOJIbHUK C YIJIOM B
30°
16 KoHTtponbHas padoTa mo bu6nuoreka LIOK
teme "TpeyroabHuku" https://m.edsoo.ru/8866ecbe
37 [TapannenbHble NpsMBbIE, bubmuoreka LIOK
UX CBOWCTBA https://m.edsoo.ru/8866ef64
IIaTe1ii nocTynatr
38
Esxinna
39 HaxkpecT nexarniue, bu6mmoreka [IOK




COOTBETCTBCHHBIC 1
OJIHOCTOPOHHUE YTJIHI,
00pa3oBaHHBIC MTPU
nepeceyeHu
napauIeNbHBIX MPSIMBIX
CeKyLIEen

https://m.edsoo.ru/88661086

40

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE IPU
[IEpECCUYEHUN
napajajiCJIbHBIX MPAMBIX
CeKyIIen

41

Hakpect nexanue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YTJIHI,
o0pa3oBaHHbIE TPU
nepeceyeHun
napajjiCJIbHBIX MIPAMBIX
CeKyLlen

42

Haxkpecr nexarue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE TPU
HepeceyeHu
HapajIeNIbHbIX IPSAMBIX
CeKyLIen

43

HaerCT JICXKaImue,
COOTBETCTBCHHBIC U

but6mmoreka [IOK
https://m.edso0.r/886613b0




OJTHOCTOPOHHUE YTJIHI,
o0pa3oBaHHbIE TPU
HepeceUeHNH
HapauIebHBIX MPSIMBIX
CeKylIen

44

ITpuzHak
[apajuIeIbBHOCTU
IPSIMBIX Yepe3
PaBEHCTBO PacCTOSHUI
OT TOYEK OJTHOU MPSIMOM
JI0 BTOPOH IPSIMOU

45

IIpu3Hak
NapajuIeIbBHOCTH
IIPSIMBIX Yepe3
PaBEHCTBO PaCCTOSTHUI
OT TOYEK OJTHOU MPSIMOM
JI0 BTOPOH IPSIMOU

46

CymmMa yrioB
TPEyroJbHUKA

bubnunoreka [JOK
https://m.edsoo.ru/88661630

47

Cymma yrios
TPEyrojbHUKA

but6moreka [IOK
https://m.edsoo.ru/8866f8ba

48

Brennue yriel
TPEYrOJIbHUKA

bubnunoreka [JOK
https://m.edsoo.ru/8866fas5e

49

Buemnue yrist
TPEYTOJIbHUKA

50

KonTponbnas pabora o
teme "[lapannenbHble
npsMble, CyMMa yIjioB
TpeyrojabHUKA"

bubmuoreka IIOK
https://m.edsoo.ru/8866febe




51 OKpyXHOCTb, XOPJIbI U bubnmoreka [IOK
JIIMAMETP, UX CBOMCTBA https://m.edso0o.ru/88670800
5 Kacarenpnas k bubnuoteka [IOK
OKPY’KHOCTHU https://m.eds00.ru/88670e9a
53 OKpyXHOCTb, BITUCAHHAS
B yIoJa
54 OKpyXHOCTb, BIUCAHHASA
B yTOJI
55 ITonstre o I'MT, bubnunorexa [JOK
[IPUMEHEHHUE B 3aJ1a4axX https://m.edsoo.ru/8867013¢
56 [Tonsitue o I'MT, bubnuoteka [IOK
NIpUMEHEHUE B 3a1a4axX https://m.edso0.ru/88670508
buccekrpuca u
CepEeAVHHBIN
57 MEPIEHANUKYIIAP KaK
reoOMETPUUECKUE MECTa
TOYEK
58 OKpyX HOCTb, OTIMCAHHAS bubnmnoreka [IOK
OKOJIO TPEYTOJIbHUKA https://m.edsoo.ru/88670a62
59 OKpyXHOCTb, OTIMICAHHAS
OKOJIO TPEYTOJIbHUKA
60 OKpyX HOCTb, BIIUCAHHAS bubnmnoreka [IOK
B TPEYTOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpyXHOCTb, BIUCAHHAs
B TPEYTOJIbHUK
& [Tpocreiimue 3a1auu Ha bubnuoreka LIOK
MOCTPOEHHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3aga4m Ha but6mmoreka [IOK




[IOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabora o

64 teme "OKpyKHOCTh U 1 bu6mmoreka [IOK
Kpyr. ['eomerpruueckue https://m.edsoo0.ru/88671462
MOCTpOeHUs "
[ToBTOpEHME N

65 000011IcHHE 3HAHUIT ) bubnuoteka [IOK
OCHOBHBIX TTOHSITHN U https://m.eds0o.1ru/886715b6
METOJIOB Kypca 7 Kiacca

66 HToroBast KOHTpOJIbHAS ) bu6muoreka LIOK
pabora https://m.eds00.ru/886716ec
IloBTOpEHME U

67 000011IeHE 3HAHUH !
OCHOBHBIX TIOHSITUH U
METO/IOB Kypca 7 Kiacca
[ToBTOpEHME N

68 000011IcHE 3HAHUIT ! bubnuoteka [IOK
OCHOBHBIX TTOHSITUH U https://m.edsoo.ru/886719bc
METOJIOB Kypca 7 Kiacca

OBUIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME




8 KVIACC

KoauuecTBo yacoB

JIEKTPOHHBIE
Tema ypoka Kontpoabubie | IlpakTudyeckue Aara uHppossIe
Bcero paGoTh! paGoTbI u3ydyeHusi oOpa3zoBaTe/ibHbIE
pecypchbl
[Tapannenorpamm, ero 1 bubnuoteka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671af2
[Tapamnenorpamm, ero | bubnmoreka [IOK
MPU3HAKHU U CBOKCTBA https://m.edsoo.ru/88671cal
[Tapannenorpamm, ero bubnuoteka [JOK

IIPU3HAKU U CBOMCTBA

https://m.edsoo.r/88671cal

YacTHble ciiydan
napasuieorpaMMoB
(IpAMOYTOJILHUK, POMO,
KBaJlpaT), UX IpU3HAKHU U
CBOMCTBA

but6moreka [IOK
https://m.edsoo.ru/88671dea

YacTHble ciiydan
napasuIeorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBAaJ[parT), UX NIPU3HAKU U
CBOMCTBA

bubmuoreka IIOK
https://m.edsoo.ru/88671120

YacTHble ciyyan
napasuiesIorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBajIpar), NX NPU3HAKH U
CBOWCTBA

bubnunoreka [JOK
https://m.edso0.ru/8867209¢

Tpanenust

bubnuoreka [IOK




https://m.edsoo.ru/88672358

g PaBHOOOKAs ¥ TPSAMOYTOJIEHAS bu6mmoreka LIOK
Tpanenuu https://m.eds00.ru/8867252¢

9 PaBHOOOKAs ¥ TpSIMOYTOJNIbHAS bubmuoteka [IOK
Tpaneuuu https://m.edsoo.ru/88672858

bubmmoreka LIOK
10 MeTon yABOCHHA Me/HAHE! httns://m.edsoi_.lru/88672b14

11 [lenTpanbHas cCHUMMETpUS bubmorexa [OK
https://m.edso00.ru/88672b14

12 KonTponbnas pabora o teme bubmmoreka LIOK
"YeTbIpEXyroJbHUKH" https://m.edso0.ru/88672¢9a

13 Teopema daneca u reopema o bubmmoreka LIOK
HNPONOPLMOHAIBHEIX OTPE3KaxX https://m.edsoo.ru/8867337a

14 Cpenssisi TMHUS TPEYTroJIbHUKA bubmorexa [OK
https://m.edsoo.ru/88672e0c

15 CpenHsis TMHUS TPEeyToJbHHUKA bubmmorexa TOK
https://m.edsoo.ru/88672{38

16 Tpanenus, e€ cpeiHss TUHUS bubmmorexa LIOK
https://m.edsoo.ru/88672358

17 Tpaneuus, e€ cpeaHss TMHUA bubmorexa [IOK
https://m.edsoo.ru/88673064

18 [IponopuuoHaibHbIE OTPE3KU bubmroreia IOK
https://m.eds00.ru/88673794

19 IIponopumoHaIbHbIE OTPE3KU Bubmmoreia IOK
https://m.eds00.ru/88673794

bubnmnorexa [IOK
20 Hentp macc B Tpeyronehuie httos://m.edsoi_.lru/886738fc

21 [Tomo6HbBIE TPEYTONBHUKH bubnunoreka [IOK




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

) Tpu npusHaka nogoous bu6mmoreka LIOK
TPEYTroJIbHUKOB https://m.edsoo.ru/88673bae
” Tpu npu3Haka moxoous bubmuoteka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka nogoous bu6mmoreka LIOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8867400e
25 Tpu npuzHaka nogoous
TPEYTOJILHUKOB
%6 [Tpumenenue noxodus npu
pEIIeHUH MTPAKTUYECKHX 3a]1a4
7 KonTponbhas pabora mmo Teme bubmuoteka [IOK
"IlonoOHbIE TPEYroJbHUKH" https://m.edsoo.ru/8867445a
)% CaolicTBa 11O ICH bubmuoreka [IOK
rEOMETPUUYECKUX PUTYP https://m.edsoo.ru/886745fe
DopMyJIbl 1718 TUIOIIAIN
PMYIRLA A bu6mmoreka IIOK
29 TPEYTOJIbHUKA,
https://m.edsoo.1u/88674860
napajuiesiorpamma
DopMyJIbl A1 TUIOLAIA
PMYIBLA A bu6mmoreka [IOK
30 TPEYTrOJIbHUKA,
https://m.edsoo.ru/88674a22
napasiesiorpaMma
DopmyIIbl 115 TUIOLLAIA
PMYIBLA Al bubmuorexa IIOK
31 TPEYrOJIbHUKA,
https://m.edsoo.ru/88674a22
napasiesiorpamma
DopmyIibl 115 TUIOLAIN
PMYIBLA tHal bu6mmoreka IIOK
32 TPEYrOJbHUKA,
https://m.eds00.ru/88675288
napajuiesiorpamma
33 DopmyJibl 1 TUIOIIAAN bu6mmoreka IIOK




TPEYrOJIbHUKA,
napajuiesiorpamma

https://m.edsoo.ru/8867542¢

Brraucienne moniaaen

bu6mmoreka IIOK

34 CJIOKHBIX (puryp https://m.edsoo0.ru/88674¢78

35 [Tnomanu puryp Ha bu6mmoreka LIOK
KJIeT4aToi Oymare https://m.eds00.1ru/8867473¢

36 [Tnomanu nogo0HBIX GUTYp

37 [Tnomaan nogo0HBIX GHUTyp

18 3aa4u C NPaKTUYECKUM bubnnoreka LIOK
COJIep)KaHuEM https://m.eds00.r/88675558

39 3ajauu ¢ MPaKTUIECKUM bubnmnoreka [IOK
COJIep)KaHUEM https://m.edsoo.ru/88675684
Pemmenue 3a1a4 ¢ moMoIbsko

40 METO/a BCIIOMOTaTEIbHOU bubmorexa [OK

https://m.edsoo.ru/88674190

TUTOIIIA TN

A1 KonTponbhas pabora o teme bubnuoteka [IOK
"Tnomans" https://m.eds00.ru/8867579¢

4 Teopema [Tudaropa u eé bubmmoreka [IOK
NPUMEHEHNE https://m.eds00.ru/88675918

43 Teopema I[Tudaropa u eé€ bubnuoteka [IOK
NPUMEHEHHE https://m.eds00.ru/88675918

44 Teopema [Tudaropa u eé bubnmoreka LIOK
NPUMEHEHNE https://m.edsoo.ru/88675abc

45 Teopema ITudaropa u e€
NpUMEHEHHE

46 Teopema [Tudaropa u eé
IpUMEHEHHE

47 OrnpeneneHue bubmuoreka [IOK




TPUTOHOMETPUUYECKUX
(byHKUMN OCTpOro yria
IPAMOYTOJIBHOIO
TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKHUE
COOTHOLLIEHUS B
IPSAMOYTOJIbHOM
TPEYTOJIbHUKE

https://m.edsoo.ru/88675d32

48

OcHOBHOE
TPUTOHOMETPUUECKOE
TOIIECTBO

bu6mmoreka [IOK
https://m.edsoo.ru/88675f44

49

OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXKIIECTBO

50

OcHOBHOE
TPUTOHOMETPHUYECKOE
TOXIIECTBO

51

KonrponbHas pabora 1o teme
"Teopema Iludaropa u Hauana
TPUTOHOMETPHUU"

bu6mmoreka IIOK
https://m.edsoo.ru/8a1407e8

52

Brricannbie v 1IeHTpaibHBIE
YIJIBI, YTOJl MEXIY
KacaTeJIbHOU U XOpI01

bu6mmoreka [IOK
https://m.edsoo.ru/8a1415b2

53

Bnmncanasie n HCHTPAJIbHBIC
YIJIBL, YTOII MEXAY
KacaTeJIbHON U XOpAOoH

Bbub6mmoreka IIOK
https://m.edsoo.ru/8a141940

54

Bnucannbie u HCHTPAJIbHBIC
YTIIBL, YTOJI MEXY
KacaTeJIbHOM U XOpAOH

bubmuoreka [IOK
https://m.edsoo.ru/8a141b34




55

VYTIisl MEX Ty XOpAaMU A
CEKYyIIUMHU

56

VYTIBl MEXTy XOpJIaMu U
CEKyILIUMU

57

BricanHble 1 omucanHbIe
YEeTBIPEXYTOJIBHUKHU, UX
MIPU3HAKU U CBOMCTBA

bubnnoreka IIOK
https://m.edsoo.ru/8a140{86

58

BriucanHble 1 OnIMCaHHBIE
YETBIPEXYTOIBHUKH, UX
IIPU3HAKYU U CBOMCTBA

bubmuoreka [IOK
https://m.edsoo.ru/8a1416d4

59

Bnucannble 1 onvicaHHbIE
YETBIPEXYTONIBHUKH, UX
IIPU3HAKYU U CBOMCTBA

bu6mmoreka IIOK
https://m.edsoo.ru/8al416d4

60

[IprumeHeHnue cBOMCTB
BIIMCAHHBIX U OIIMCAHHBIX
YeThIPEXYTOILHUKOB MIPH
PCIICHHUU TCOMCTPHUICCKUX
3a1a4

61

IIpuMeHeHne CBOWCTB
BIIMCAHHBIX U ONHUCAHHBIX
YETBIPEXYTOIIBHUKOB IIPU
pELICHUU T€OMETPUYECKUX
3aja4

62

BzaumHoe pacrnionoxxenue
JIBYX OKPY>KHOCTEH, 001111e
KacaTCJIbHbIC

bub6mmoreka IIOK
https://m.edsoo.ru/8a1410a8

63

Kacanue okpyxHOCTEM

bu6nmnoreka IIOK
https://m.edsoo.ru/8a1410a8




Konrtpomnsnas pabota o teme

64 "VYTIIbl B OKPY>KHOCTH. | bubnnoreka LIOK
BnucanHble 1 onvicaHHbIE https://m.edsoo.ru/8a141¢c88
YEThIPEXYTOJIbHUKU"

IToBTOpEHKHE OCHOBHBIX

65 MOHSATUH U METOJIOB KypcOB 7 ! bubnmorexa [IOK
U 8 KJ1accoB, 00001IeHE https://m.edsoo.ru/8al41ddc
3HAHUU
[ToBTOpEHNE OCHOBHBIX

66 MOHSTUN U METOJIOB KypCOB 7 | bubnunorexa [IOK
U 8 Kj1accoB, 00001menme https://m.edsoo.ru/8al41efe
3HAaHUU

67 Hrorosast KOHTpOJIbHAA 1 bubmuoreka [IOK
pabota https://m.eds00.ru/8a142368
IToBTOpEHNE OCHOBHBIX

68 MOHATUN U METOJI0B KypcOB 7 | bubnuoreka [IOK
U 8 KJ1accoB, 00001IeHNnE https://m.edsoo.ru/8a1420ac
3HAHUU

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KVIACC

KoauuecTBo yacoB

JIEKTPOHHBIE
Ne Tema ypoka Kontpoabubie | IlpakTudyeckue Aara uuppoBbIe
n/n Bcero u3yueHuss  olOpasoBaTe/ibHbIE
padoThI padoThI
pecypchbl
Onpenenenue
but6mmoreka [IOK
1 TPUTOHOMETPUYECKHUX 1
. o o https://m.edsoo.ru/8al1424bc
¢bynkiuit yrioos ot 0° o 180
2 DopmyJibl TPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa [IOK
P y https://m edsoo.nw/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubamorexa LOK
P Y https://m.edsoo.ru/8al42d5e
but6mmoreka [IOK
T 1
6 copemMa CHHycos https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
Teopema cuHycoOB 1
Haxosxenue 1jiMH CTOPOH 1
but6mmoreka [IOK
9 BEJIMYMH yTJIOB 1
https://m.edsoo.r/8a1430b0
TPEYTOJILHUKOB
butmmoreka [IOK
10 P 1
CTLCHHE TPEYTOIBHHKOB https://m.edsoo.ru/8al42acO
11 Pemienue tpeyroisHUKOB 1 bubmmorexa [OK
pey https://m.edsoo.ru/8al42acO
12 Pemenue tpeyroibsHUKOB 1 bubamorexa LOK

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




bu6mmoreka [IOK

13 Pelenue TpeyroinbHUKOB
Pey https://m.edsoo.ru/8a142ac0
14 [TpakTHyeckoe npuMeHeHue bubmmoreka LIOK
TEOPEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe npuMeHeHne
TEOpPEM CUHYCOB U KOCUHYCOB
16 KonTponbhas pabora o teme bubmmoreka LIOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o mpeoOpa3oBaHUU bubnunorexa [IOK
mog00ust https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIC AJICMEHTHI bubmuorexa ITOK
noJ00HBIX uUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AJIEMEHTHI
Mo00HBIX uryp
Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O
P P2, TEOP Bu6morexa LIOK
20 IIPOU3BEAECHUN OTPE3KOB
https://m.edsoo.ru/8a14406e
CEeKYIIHX, TEOpEMa O KBaJparTe
KacarelnbHOU
Teopema o mpousBeaeHUN
OTPE3KOB XOp/, TEOPEMA O
P P P bu6mmoreka [IOK
21 IIPOU3BEACHUU OTPE3KOB
https://m.edsoo.ru/8al441a4
CEKYILIUX, TEOpeMa O KBaJparTe
KacaTeabHOU
Teopema o mpousBeaeHUN
” OTPE3KOB XOpJI, TEOpeEMa O bubnmnorexa [IOK

MMPOU3BCACHUHN OTPE3KOB
CCKYIIUX, TCOPEMA O KBaJApaTe

https://m.edsoo.ru/8al442da




KacaTeJIbHOU

[TpumeneHue Teopem B

bu6mmoreka IIOK

23 pelIeHUH TeOMETPUUECKHUX
https://m.edsoo.ru/8a143f06
3a/1a4 ttp
[Ipumenenue TeopeM B
bu6mmoreka [IOK
24 pELICHUU T€OMETPUYECKUX
https://m.edsoo.ru/8a1443fc
3ama4
IIpumeneHne Teopem B
Bbubmmoreka IIOK
25 pPELIEHUH TEOMETPUUECKHUX
https://m.edsoo.ru/8a144578
3aja4
KonrponbHas padora no teme

%6 "[IpeobpazoBanue mo00wus. bubnmnorexka [IOK
Mertpudeckne COOTHOLLICHUS B https://m.edsoo.ru/8a1447a8
OKpy>kHOCTH"

OmnpeneneHue BEKTOPOB.

7 dusnyeckuii u bubmuoreka [IOK
FeOMETPUUECKUI CMBICT https://m.edsoo.ru/8a144960
BEKTOPOB
CrnosxeHue 1 BbIYUTAHUE

bu6mmoreka IIOK
28 BEKTOPOB, YMHOKEHHUE
https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YHCIIO
CrnoxeHue 1 BEIYUTaHUE
bubanoreka IIOK
29 BEKTOPOB, YMHOKEHHUE
https://m.edsoo.ru/8a144d52
BEKTOpa Ha YHCIIO
CrnoxeHue u BolYUTaHuE

30 BEKTOpPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO

31 Paznoxenue Bexropa 1o 1sym




HEKOJUIMHEAPHBIM BEKTOPAM

32 Koopaunats! BekTOpa bubmmorexa TOK
P p https://m.edsoo.ru/8al44fbe
CkansipHO€ pOU3BEICHUE
13 BEKTOPOB, €r0 IPUMEHEHHE bubmmoreka LIOK
714 HAaXOXKICHUA NJIUH U https://m.edsoo.ru/8a14539c¢
YIJIOB
CxansapHoe Mpou3BeICHUE
34 BEKTOPOB, €r0 IPUMEHEHUE bubimmoreka LIOK
JUI HAXOXKIECHUS IJIVH U https://m.edsoo.ru/8a14550e
YTJIOB
35 Pemenye 3ama4 ¢ HOMOIIBIO bubnnoreka IIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penrenue 3a1a4 ¢ noMOIIbIO bubmuoreka [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpuMeHeHne BEKTOPOB s
peueHus 3a1a4 GU3NKU
18 KonrpomnbHas pabota 1o reme bubnuoreka LIOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPIMHATHI
TOYEK Ha TUIOCKOCTH
Bbubnmoreka IIOK
4 N
0 YPaBHEHHE NPAMON https://m.edsoo.ru/8a145¢48
41 YpaBHeHue npsamMon
bu6mmoreka IIOK
42 Y PABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopaunater Touek bu6mmoreka [IOK

NEepPECEYEHUS] OKPYKHOCTH U

https://m.edsoo.ru/8a146620




IIPSIMOU

MeToa KOOpAWHAT MPHU

44 pELIEHNN T€OMETPUYECKHUX
3a/1a4, IPAKTUYECKUX 3a/1a4
Mertoa koopAuHAT NpU
45 PELICHUU T€OMETPUYECKUX
3a/1a4, MPaKTUYECKUX 3a/1a4
Meron KkoopauHAT IpH
46 pPELIEHUH T€OMETPUUECKUX
3a/1a4, MPaKTHYECKUX 3a/1a9
Konrponbnas pabota o reme
" bubmuoreka [IOK
47 JlexapToBbI KOOPAMHATHI HA
" https://m.edsoo.ru/8a146e0e
MJI0CKOCTH
[IpaBunbHbBIE
bu6mmoreka IIOK
48 MHOTOYTOJIbHUKH,
https://m.edsoo.ru/8al46fda
BBIYHMCIICHHE UX JIEMEHTOB
bu6mmoreka IIOK
49 Y .
ueno m. Jlamia OkpysKHOCTH https://m.edsoo.ru/8a1472c8
bu6mmoreka IIOK
S| .
30 Meno m. Jlamia okpysKHoCTH https://m.edsoo.ru/8al4714c
51 JlnmuHa 1yTv OKpYyKHOCTH
bubnnoreka IIOK
52 Pannannas mepa yria
A pa yr https://m.edsoo.ru/8al4714c
53 [Tnomanp kpyra, cekropa, bu6mmoreka LIOK
CEerMeHTa https://m.edsoo.ru/8a147426
54 [Tmomaae kpyra, cexropa, bu6mmoreka IIOK
CErMeHTa https://m.edsoo.ru/8a147750
55 [Tmomane kpyra, cexropa, bubmuoreka [IOK




https://m.edsoo.ru/8a147750

CerMeHTa

56 [TonsTHE O ABMKEHUH bubmuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/8al147c82

57 [TapannenbHbIi nepeHoc, bu6mmoreka LIOK
IIOBOPOT https://m.edsoo.ru/8a147f16

58 [TapannensHbIi IEpeHoC, bubnuorexa LIOK
[IOBOPOT https://m.edsoo.ru/8a147f16

59 [TapamtenpHbIi IEPEHOC,

IIOBOPOT

60 [TapannenbsHBIN TIEpEHOC,
IIOBOPOT

61 [TpumeHeHue IBUKEHUH pu bu6mmoreka LIOK
pelIeHnHn 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbnas pabora o
TemaM "[IpaBunbHble

62 MHOT'OYT'OJIbHUKH.

OKpyX)HOCTb. [IBUKEHUS
IocKocTH"
[ToBTOpEeHmE, 0000IICHNE,

63 CHCTEMaTH3alMs 3HAHUH. bubmuoreka [IOK
N3mepenne reoMeTpuIecKnux https://m.edsoo.ru/8a148524
BeNMYUH. TpeyronsHuKH
[ToBTOpeHue, 00001IEHNE,

64 cHUCTeMaTU3alrs 3HaHUM. bubmuoreka [IOK
[TapannensHbie U https://m.edsoo.ru/8a148650
NepPHEHANKYIISIPHBIE TPSMbIE

65 [ToBTOpenue, 06o0IICHHE,

cucTeMaTu3alus 3HaHuM.




OKpy’KHOCTb U KpYT.

FCOMCTpI/ILIeCKI/IC TIOCTPOCHUH.

VYTIIbl B OKPY>KHOCTH

[ToBTOpeHwme, 06001IeHNE,
cUCTEMAaTH3aIUs 3HAHWN.

66 Brirucanneie u onucaHHbIe 1
OKPYXHOCTHU
MHOTOYTOJILHUKOB
67 HrTorosast KOHTpOJIbHAA ) bubnnoreka LIOK
pabota https://m.eds00.1u/8a148920
68 [ToBTOpenue, o600IIEHNE, 1
crucTemMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBI

7 KITIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpPOBePsAIEMOro .
pe3yIbTaTa 00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
6 I'eomerpus
Pacrnio3HaBaTh M3yuyeHHbIE F€OMETpUYECKHE (PUTYpBI, ONpPEeNsiTh UX
B3alMHOE paCIOJIOKEHHE, H300pakaTb TIeoMeTpuueckue (Urypsl,
6.1 BBITNIOJHATh YEPTEKHU IO YCIOBUIO 3anauu. M3MepsaTh JMHEHWHBIE U
YIJIOBBIE BEIMYMHBI. PemaTe 3a1aun Ha BHIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jlenatb rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MIPEIMETOB B
6.2 peanbHOM KU3HHM, pasMEpOB NPUPOAHBIX OOBEKTOB. Pasnnyars
pa3Mepbl ITUX O0BEKTOB MO HOPSAAKY BETUUHHbBI
6.3 CTpouTh 4epTEXKHU K TCOMETPUICCKUM 3a/1adam
[Tonb30BaThCs MpU3HAKAMHM PaBEHCTBA TPEYTOJIbHUKOB, UCIOIb30BAThH
6.4 NPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJBbHUKOB IIPU PELICHUN
3aja4
65 [IpoBOIUTH  JIOTMYECKME  PACCYXAEHUS  C  HCIIOJIb30BAaHUEM
' reOMETPUUYECKUX TEOPEM
[Tonbp3oBatbest IpU3HAKaMu paBeHCTBa IPSIMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEJUaHbl, MPOBEIEHHOW K T'MIIOTEHY3€
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUH F€OMETPUUECKUX 3a/1a4
OnpenensaTb NapajuleIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPbHIE
67 oOpa3zyeT ¢ HUMHU cekyulas. OnpeaensaTh napauiebHOCTh MPSAMBIX C
' IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOMW NPSMOM 0 TOYEK
JIpyTOi MpsIMOK
6.8 Pemate 3amaun Ha KieT4aToi Oymare
69 [IpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE U OYKBEHHBIE

S3HAQYCHUA YIJIOB B TCOMCTPHUYCCKUX 3adadax C HUCIOJIb30BAHUEM




CyMMBI YIJIOB TPEYTOJBHHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPU TEPECEYEHHM JBYX NapajuIeNbHBIX MPIMBIX

CGKYHICI\/JI. Pemrate MPAKTUYCCKUC 3a1aY1 Ha HAXOXKICHUC YTJIOB

BHaHeTB IIOHATHUEM reoMETpUYCCKOTO MeECTa TOYCK. VYmMmeTh

6.10 OTpeNIesATh OUCCEKTPUCY yria M CEPEeIUHHBIA TMEPHEHIUKYISIP K
OTpE3Ky KaK FEOMETPUUECKHUE MECTA TOUEK
dopMynHpOBaTh OMpPEACIICHUs] OKPYKHOCTH U Kpyra, XOpAbl U
6.11 JIMaMeTpa OKPY>KHOCTH, TIOJIb30BaTbCS WX CBOHCTBaMH. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPU PEILICHUHU 3a/1a4
Bragers NOHATHEM ONHUCAHHOW OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH,
yMeTh HaxomuTh e€ 1eHTtp. [lomp3oBatbest (aktamMum O TOM, HYTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEPEIUHHBIC MEPIECHIUKYISAPH K CTOPOHAM TPEYTrOJbHUKA
MEPECEKAIOTCS B OHON TOUKE
Bnaners mnoHATHEM KacaTeNbHOW K OKPY)XKHOCTH, TOJIb30BaThCS
6.13 TEOpEeMONl O TMEepPHeHAMKYJSPHOCTH  KacaTeIbHOM U  pajauyca,
MPOBEIEHHOTO K TOUKE KacaHUs
614 [Tonp30BaTbcs MPOCTEUIIMMU T'€OMETPUUECKUMH  HEpaBEHCTBAaMH,
. MOHUMATh UX MPAKTUYECKHUI CMBICI
6.15 [IpoBOANTH OCHOBHBIE T'E€OMETPHUUYECKHE MOCTPOCHHUS C TOMOIIbIO
. UUPKYJIA U TUHEUKHU
8 KITIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOIM
NpoBepsieMoro .
pesy.Ibrata o0pa3oBaTe/IbHONM NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
6 I'eomerpust
61 Pacno3naBaTh OCHOBHBIE BHUJIbI UYETHIPEXYTOIBHUKOB, UX SJIEMEHTHI,
' M0JIb30BAThCA UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKHX 3a]1au
62 [IpuMeHsTh CBOMCTBA TOYKM IE€PECEUEHUs MEIUaH TPEyroJibHUKa
. (ueHTpa Macc) B pelIeHUH 3a1a4
63 Bnagers mousTHEM cpenHeWH JMHUHM TPEyroJbHUKA W TpamnelyH,

IIPUMEHATh MX CBOWCTBA IIPM PEUICHUU TIEeOMETPUYECKUX 3aj]ad.




ITonb3oBatbesa Teopemont dasieca U TEOPEMOU O MPONOPLHUOHAIBHBIX

OTpE3Kax, IPUMCHATDb UX JJId PCHICHHA ITPAKTHUYCCKUX 3aa4d

6.4

[IpumeHsiTh TNpPU3HAKU MOAOOHUS  TPEYroJbHUKOB B  PELICHUU

reOMCTPHUYCCKUX 3ada4

6.5

[Tons3oBatbest Teopemoit [ludaropa i penieHus reoMeTpuuecKux U
npakTHUeckux 3aaad. CTpouTh MaTeMAaTUYECKyl0 MOJEIb B
NPaKTUYECKUX 33a7ayaX, CaMOCTOSTENBHO JeNlaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIINEC AJIMHBI

6.6

Bnaners moHATHSIMU CHUHYCa, KOCUHYCAa U TaHTCHCA OCTPOro yria
MPAMOYT'OJIBHOI'O TPECYTOJIbHUKA. ITonn30BaTbCA ATHUMU ITOHITUSIMU

JAJId pCIICHUA MPAKTUYCCKUX 3aaa4

6.7

Bbruucnare (pa3nuyHbIME  crioco0amMH) IUIONIAAb TpPEyrojbHHKa U
IUIONIAId  MHOTOYTOJBHBIX (Uryp (mosb3ysich, TJe HEOOXOAMMO,
KaJIBKYJISATOpOM). IIpUMEHATh MOJyuyeHHBIE YMEHHUS B NPAKTUYECKUX

3amayax

6.8

BitageTs NOHATUSAMH BIMCAaHHOTO M LIECHTPAJIBHOTO yTJila, UCIIOJIb30BaTh
TEOpEeMbI O BIIMCAHHBIX yIJax, yriax MeXIy XopAaMu (CeKyIIMMHU) U
yrijle MEXAY KacaTeJIbHOW M XOPAOW IIPU PELICHUU I'€OMETPHYECKUX

3a7a4

6.9

BJ'IaI[eTB IIOHATHEM  OITMCAHHOI'O IICTI)IpéX}’l"O.]'II)HI/IKa, IIPUMCHSAITH

CBOMCTBA OIIMCAaHHOI'O quBIpéXYFOJIBHI/IKa IIpH pCUICHUH 3a1a4

6.10

HpI/IMeHHTB INOJTYYCHHBIC  3HAaHHWA Ha  IPAKTUKEC —  CTPOUTH
MATEMAaTUYCCKUEC MOJACIN AJIA 3aJayd peaanoﬁ JKU3HU U MIPOBOIHTH
COOTBCTCTBYHOIIIMUC  BBIUUCIICHUSA C I[PUMCHCHHEM HO,Z[O6I/IH u

TPUTOHOMETPHH (IIOJIB3YSCh, TJIe HEOOXO0IUMO, KATBKYJISTOPOM)

9 KUIACC

Kon
NMpoBePsAEMOro
pe3yJbTara

HponepﬂeMble NpeaAMETHbIC PE3YJIbTAThl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsl OCHOBHOI'O 0011ero 06p330BaHI/IH

6

['eomeTtpust

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTH C MX

IMOMOIIBIO PA3JIMYHBIC JBJICMCHTBI HPAMOYI'OJBHOTO TPCYroJIbHUKA




(«pemieHre  MpSIMOYTOJBHBIX — TpeyrojabHHKOB»).  Haxomuts (c

MOMOIUIBIO KaNbKYJISTOPA) JUIMHBI U YTJIbI 17151 HETaOIUYHBIX 3HAYCHHH

6.2

ITosnb30BaTbCA (bopmynamu [IPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUIsl HAXOXACHUS COOTHOILIEHUHN

MCKAY TPUTOHOMETPUUCCKUMHU BEIIMYNHAMHA

6.3

Hcnonbs3oBaTh TEOpEMBbI CUHYCOB M KOCHUHYCOB JUISl HAXOXKICHMS
Pa3IMYHBIX 3JEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYTrOJILHUKOBY),

IMPUMCHATH UX ITPHU PCHICHUH I'€COMETPHUICCKUX 3a/1ald

6.4

Bnagers moHATHAMH TIpeoOpazoBaHUs MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA0OHBIX (uryp. Ilomp30BaThCs CBOWCTBAMU IMOAOOUS
MIPOU3BOJIBHBIX (UTYP, YMETh BBIYHUCIATEH JJIWHBI M HAXOAUTH YTJIBI Y
noo0HbIX uryp. [IpuMeHsTH CBOICTBa TOMOOHMS B MPAKTHYECKUX
3aJayax. YMETh MPUBOAUTH MPUMEPHl MOAOOHBIX (uUryp B

OKpYKarolleM MUpe

6.5

ITonn3oBaTbes TCOpEMaMu O IIPOU3BCACHUM OTPE3KOB XOpHA, O

MMPOU3BCACHHUHN OTPE3KOB CCKYIIIHX, O KBAApaTe KacaTeJIbHOM

6.6

[Tonp30BaThcst BEKTOpaMH, IIOHUMATh WX TEOMETPUYECKUN U
¢bu3nyecKuit CMBICH, MPUMEHATh MX B PEIICHUH TeOMETPUYECKUX U
¢busnueckux 3amad. [IpuMeHATH ckalsipHOE MPOW3BEACHHUE BEKTOPOB

JJI1 HAXOXKACHUA JJIMH U YTITI0B

6.7

ITons30BaThCs MCTOOOM KOOpAWHAT Ha IIJIOCKOCTH, NPHUMEHATHL €0 B

PCHICHUU I'COMCTPHYCCKUX U ITPAKTUYCCKUX 3aaaq

6.8

Brnagetp NOHATHUSIMH — TPaBUJIBHOTO  MHOTOYTOJIBHHMKA,  JIJTMHBI
OKPYXHOCTH, JUIMHBI AYTHM OKPYXXHOCTM U paJUaHHONM Mephl yIuia,
YMETh BBIUMCIATH IUIOMIA[b Kpyra W ero uyacteil. llpumenHsts

MMOJIYYCHHBIC YMCHHUS B ITPAKTUYCCKUX 3a/lavdax

6.9

Haxoautb ocu Wi HeHTpbl CUMMETPUH (QUTYD, IPUMEHSTh JBHKEHUS

IIJIOCKOCTHU B HpOCTCﬁH.IPIX ClIyvdasax

6.10

[IpuMeHsTh TOJIy4YeHHBbIE 3HAHMS HA [PAKTUKE — CTPOUTh
MaTeMaTHYeCKUEe MOJAENIN s 3a7a4 PEAJIbHOM JKW3HU U NPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHHA C MPUMEHEHMEM MOJ00US MU

TPUTOHOMETPHUECKUX (QYHKIHMH (MONB3YysACh, TI€ HEOOXOIUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
6 ['eomeTpust
HauanbsHele nonaTHs reometpun. Todka, npsimasi, OTPE30K, Jyd. YToi. Buasl
6.1 yriaoB. BepTukanbHble U cMexXHblE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYyrofibHUK. [lapannenbHOCTh U NepIeHANKYISPHOCTD MPSMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM  CHMMETPHH.
' IIprMepbl CHMMETPHUH B OKPY>KAIOIIEM MHUPE
63 OCHOBHBIE TIOCTPOCHUS C TMOMOIIBIO LHUPKYJSd U JUHEUKU. TpeyrojbHUK.
' Bricora, Mmenana, OuccekTpuca, uX CBOMCTBA
64 PaBHOOENpeHHBI UM PAaBHOCTOPOHHMH  TpeyroibHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
65 CpoiicTBA ¥ TpHU3HAKW PAaBHOOENPEHHOTO TpeyroyipHUKa. llpu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
66 CBoiicTBa U NpU3HAKYU NapauieabHbIX NpAMbIX. CyMMa yTriioB TPeyroibHUKA.
' BHelnue yrisl TpeyrojipHUKa
[IpsmoyronbHbIii  TpeyroiabHUK. (CBOMCTBO MeEIUWAHBI MPAMOYTOJIBHOTO
67 TpEyroJbHUKA, TPOBEIAEHHOM K runoreHyse. IlpusHaku paBeHcTBa
' MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsSMOYTONIBHBIN TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OousiblieM yrjie ©  OOJNIbIIEH CTOpOHE
TpeyrojpHuka. [lepnenauKyisap u HakJIIOHHas
69 'eomerpuueckoe Mecto Touek. buccekTpuca yrma ¢ CepeIUHHBIN
' MEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK
OKpyXHOCTb M Kpyr, XOopJa M JuaMeTp, HuX CBoOWcTBa. BzaumHoe
6.10 pacrioyio)KeHUe OKPYKHOCTH U npsimoil. KacarenbHas U cekymas K
OKPYHOCTHU
611 OKpy’KHOCTb, BIMCAaHHas B yrosl. BnucaHHas ¥ omnMcaHHAas OKPYKHOCTH

TPEyToJIbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COEePKAHUS

6 I'eomeTpust

6.1 Yeteipéxyronbauku. [TapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanenus, paBHOOOKast Tpanenus, €€ cBoicTBa U npu3Haku. [IpsmoyronbHas
' Tpaneuus

64 Merton ynBoenusa menuansbl. LlenTpansHas cummerpusa. Teopema Daneca u
' TEOpeMa O NMPONOPLHOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TPEYroJibHUKA U Tpaneuuu. L{eHTp macc TpeyroyibHuKa

66 [Togobue TtpeyroapbHukoB, KodhdumueHT mnomodus. IlpusHaku momoOus
' TpeyroJbHUKOB. [I[puMeHenune mo1o0us Mpy peuIeHnH MPAKTHYECKUX 3a/1a4

67 @opmynbl AN TUIOMIQAM TPEYTOJNbHUKA, MapajuiejiorpamMmma, poMba u
' Tpanenuu

68 CpoiicTBa momazned reoMmerpudeckux ¢uryp. OTHOIIEHHE TUIOIIACH
' MOAOOHBIX (HUTYP

69 Boruncnenue miuomazei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
' MIPaKTUYECKUX 3a/1a4

CuHycC, KOCHHYC, TaHT€HC OCTPOrO YIJIa IPSIMOYTOJIBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO.  |PUrOHOMETPUYECKUE
¢dbynkiuu yrinos B 30°, 45° u 60°

6.12 Bnucannble ¥ LEHTpaJbHbIE YTJIbI, YIoJl MEXKIY KacaTeIbHOM M XOpHOM.
' VYIibl MeXy XOpJIaMu U CeKYILIUMU

6.13 BrnucanHble U OIIMCAaHHBIEC YETBIPEXYTOJIBHUKU

6.14 B3aumHoe pacnonokeHne AByX OKpykHocTed. KacaHue Okpy>KHOCTEH.

OO61ue kKacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KVIACC




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUS

6 I'eomeTpust
61 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
. To)ecTBO. DOpMyIIbl IpUBEACHUS
Pemenue tpeyrosnbHukoOB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemienue
6.2 MIPAKTUYECKUX 33J1a4 C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Ipeo6paszoBanue nogodusi. [logodre COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 mpon3BeEHUN OTPE3KOB XOP[I, TEOPEMBI O TPOU3BEICHNUN OTPE3KOB
. CEKYILMX, TeOpeMa O KBaJipaTe KacaTeIbHOU
Bektop, nmmmHa — (MOAynb) — BEKTOpa,  COHANpAaBIEHHBIE  BEKTOPHI,
65 MIPOTUBOIOJOKHO HANpaBJI€HHbIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalluy HaJ BEKTOpaMu. Pa3noxeHue BeKTopa 1o AByM
HEKOJUIMHEApHBIM BEKTOpaM
66 Koopaunats! BekTopa. CkajiipHOE NPOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE IS
' HAXOKJEHUS JUIUH U YTJIOB
JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH. Y paBHEHHMSI IPSIMOU U OKPY’KHOCTH B
6.7 KOOpJMHATAaX, IEPECEUECHUE OKPYKHOCTEH U NMpAMBIX. MeTo1 KOOpAUHAT U €ro
MIpUMEHEHHE
6.8 [IpaBusibHBIE MHOTOYTOJIBHUKU
69 JliinHa okpy>kHOCTH. I'pasgycHas u pazinaHHas Mepa yIJia, BBIYUCIEHUE IJIUH IyT
' OKPY>KHOCTEH
6.10 [Tnomane kpyra, ceKkTopa, CerMmeHTa
611 JIBIDKEHHsI TIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (sremMeHTapHbIe

npeactasieHus ). [lapamnensHblil nmepenoc. [ToBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJLHOU
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI 0OCHOBHO# 00pa3oBaTe/ILHOI NPOrpaMMbl 0CHOBHOI'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMHU: MHOXECTBO, IIOJAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEpUPOBATH IOHATHIMMU:
rpa¢, cBs3HBIA Tpad, nepeBo, LUK, OPUMEHSATh HUX IPH PEIICHUH
3aJja4; yMEHHE UCIOJIb30BaTh rpapuuecKoe MpeICTaBIeHEe MHOXKECTB
JUIsl OIIMCAHMsI PEAJIbHBIX MIPOLIECCOB U SBJICHUH, NIPU PELICHUM 3a]a4

U3 JPYTUX YYEOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSAMM: OIPENEIICHHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPUBOJIUTH IIPUMEPHl U KOHTPIPUMEDPBI, CTPOUTH

BBICKA3bIBAHUA U OTPHULAHHA BBICKa3bIBAHUH

YMeHue onepupoBaTh MOHATHUSMHU: HATYPaJbHOE YMCIIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JIETUMOCTh HATypaJIbHBIX YHUCEN, IPU3HAKU
JIETTUMOCTH, IIeJIOE€ YHUCJIO, MOIYJb 4Hhcja, OOBIKHOBEHHAs ApoOb W
JIEeCcSATUYHAs poOb, CTAHIAPTHBIN BUJ YHCIA, PAallMOHAIBLHOE YHUCIIO,
UPpALMOHATIBHOE YHUCJIO, apu(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JIEWCTBUS C YWCIaMHU, CpaBHUBaThb U
YIOPSIOYMBATh YWCIA, MPEACTABISATh YHCIAa Ha KOOPIAWHATHOU
NpsIMOM, OKPYIUIATH 4YMCIIa; YMEHHUE JIeJaTh MPUKHUJKY U OLEHKY

pe3yJibTaTa BhIYMCIECHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTelIeM,
apuMeTHUeCKUid KBaJpaTHBI KOPEHb, MHOTOYJICH, anredpanveckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle EeIWHUIBI, YMEHHE BBINOMHATh pacdy€rel Mo Qopmymam,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHATBHBIX BBIPAXKEHUN U
BBIPXKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJICHAa Ha MHOXKUTENIH, B
TOM YHCJIE C HCIOJIb30BaHMEM (OpPMYJl PA3HOCTH KBaJIpaToB U

KBaJipaTa CyMMbI H Pa3HOCTH

YMmenune OICPpHUPOBATH IMOHATHUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHHUE C




OJHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE M KBAJApPATHHIE ypAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHHUS C OJHOW TMEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUH, JTUHEWHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE NPU PELIEHUH 3a]a4 U3 IPYTUX MpPeaMETOB
U TPAKTUYECKUX 3a7a4; yMEHUE MWCIOJIb30BaTh KOOPAUHATHYIO
OpsIMYI0 U KOOPAMWHATHYIO TUIOCKOCTh IJIsi U300pa)KeHHs peICHUi

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIMA, Tpaduk GyHKIUH, HYIH
byHKIHH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBIBaHUS, HauWOOJbIIee M HAUMEHbIIEEe 3HAYCHUS
byHKIHH; yMeHHe OIIEPUPOBATH HOHATHSMHU: npsmast
NPONOPLUHUOHATIBHOCTD, JUHEHHAsT (PYHKIUS, KBaJpaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHAILHOCTh, TMapaboiyia, TUrepoosia; yMEeHHE
CTpouTh rpaduKku GYHKIUH, HCTIONB30BATh IPaUKU Ui ONpeIeICHUs
CBOHCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS peIIeHHs 3a7ad U3 APYTHX
y4eOHBIX TMPEIMETOB M pPEaJbHOH IKU3HH, YMEHHUE BBIPAXKATh

dbopMysiaMu 3aBUCUMOCTH MEX]Ty BETMUNHAMHU

YMmenue OIepupoOBaTh MOHSTUSIMU: MIOCJIEZIOBATEIbHOCTb,
apudmMeTHueckass M TeoMeTpuyecKkas  MPOrpeccHH;  yMEHHE
UCTIOJIB30BaTh CBOMCTBA TOCIIEIOBATEILHOCTEH, (HOPMYIBI CYMMBI U
o0I1ero 4jeHa MpH peleHUH 3ajad, B TOM YHUCIIE 337ad U3 JPYTrux

Y4EeOHBIX MPEAMETOB U PEATBHOHN KU3HU

YMenue pemiaTth 3afaud pa3HbIX TUIOB (B TOM YHUCJE HA MPOLICHTHI,
JONM M YacTH, [JBWKEHHE, paboTy, IIeHy TOBapoOB M CTOMMOCTH
MOKYTIOK U yCIyT, HAJIOTH, 3a7a4d U3 00JacTH yHpaBIeHUS JINIYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE  COCTaBJISATh  BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl IO YCJOBHUIO 3a/1auH,
HCCJIEIOBAaTh MOJYYEHHOE pEIIeHHE U OLEHUBATh IMPABJIONOA00HOCTD

MMOJYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBarh MOHATUSAMU: (QUTypa, TOUKa, OTPE3OK, Mpsimas,
Jyd4, JOMaHasi, yrojl, MHOrOyroJIbHUK, TPEyroJIbHUK, paBHOOEIPEHHbIN
U PaBHOCTOPOHHUUN TPEYrOJbHUKHU, NPSIMOYTOJIbHBINA TPEYTrOJbHUK,

MennaHa, OMCCEKTpPHCa W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJILHUK,




napajuiesiorpaMMm, pomO, TpSAMOYTOJIbHUK, KBajapaT, Tpamemus;
OKPY’>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pelaTh 3ajauyd, B TOM UYHCJIE U3 IOBCEIHEBHOM
KHU3HU, Ha HAXOXJIEHUE I'€OMETPUUYECKUX BEIUYMH C NPUMEHEHUEM

M3yYEHHBIX CBOUCTB (HUTYp U (HaKTOB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJILHUKOB; TMapauIeIbHOCTh W TEPICHANKYISIPHOCTh TPSIMBIX,
yrojl MEXIy HpsSAMbIMU, NEPHCHIUKYJSAP, HAKIOHHASA, MPOCKIIHS,
noaobue Guryp, mogo0HbIe TPEYTOJIbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKM M TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, napajyuieabHOCTh M MEPHEHAUKYISIPHOCT MPSIMBIX B

OKPY’KaIoIIeM MUPE

11

YMeHue onepupoBaTh IOHATUSAMHU: JUIMHA, PACCTOSIHUE, YIOJ
(BeqiMuMHA yrila, CHHYC U KOCHUHYC yIjla TPEyrojbHHKA), IJIOLIa/b;
yYMEHHE OLIEHUBATh pa3Mephl NMPeIMETOB U OOBEKTOB B OKpY’KaIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl TEpUMETpa W  IUIOMAAN
MHOI'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJM Kpyra, o0bema
IPSIMOYTOJIBHOTO NapajuleJienuNeia; yMEHHE NPUMEHSITh MNPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Ilucaropa, TpUrOHOMETpHUUECKHE COOTHOIICHHS IS

BBIYMCIICHHS JIJTUH, PACCTOSTHUHN, TUTOIIIaIeH
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YMeHue wu300pakarh IUIOCKHE (QUTYPRI W HX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TOMOUIbIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OITMCAHUIO
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YMmenue ONeprupoBaTh IIOHATHUAMMU npAMOYIroJjibHas CHUCTCMaA
KOOpJAUWHAT, KOOpJAHWHAThI TOYKHU, BCKTOD, cymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCIIO, CKAJIAPHOC MMPOU3BCACHUC BCKTOPOB,
YMCHHUEC HUCHOJB30BATE BCKTOPBI MU KOOPAWHATHI JIA MPEACTABIICHUA
JaHHBIX W PpCeHICHUSA 3aJla4, B TOM YHUCIC U3 APYTrUX yLIe6HI>IX

MPEIMETOB U PEATTbHOW KU3HHU

14

YMeHue OomnepupoBaTh IMOHSATUSMHU: CTOJIOMKOBBIE ¥ KPYTOBBIS
auarpaMmbl,  TaOmuIBl, cpenHee — apudMeTHyeckoe, MeAHaHa,
HanOoJpIIee ¥ HaWMEHbIEE 3HAYCHMS, pa3Max YHCIOBOTO HabOpa;

YMCHHUC HU3BJICKATb, MWHTCPIIPECTUPOBATL H Hp€06paSOBBIBaTB




UHPOpPMAILIMIO, TPEICTABICHHYI0 B TalNMIAaX M Ha JUarpaMmax,
OTPKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLECCOB U
ABJICHUM; YMEHHME pPAaclO3HAaBAaThb W3MCHUYMBBIC BEJIMYHMHBI B

OKpYXKaloIeM Mupe
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YMeHue ornepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbIN
HKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTapHBIM HCXOJ)
CIIy4ailHOro OmbITa, CilIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHI B ONBITaX ¢
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJ]aud METOJIOM OpPTraHM30BAaHHOTO Iepedopa M C HCIOJIb30BaHHEM
MpaBUJia YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOATHOCTH peaJbHBIX
COOBITHI M SIBJIEHUH, MOHUMATh POJIb NMPAKTHUYECKU IOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKpYXalolleM MHpPe U B KHU3HU;
3HAaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €ro POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMenne BBIOMpaTh TOAXOMAIINNA W3YYEHHBIH METON IS peIIeHUs
3a71a4M, MPUBOJAUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEU B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaT€MaTUKH B
HUCKYCCTBE, ONMUCHIBATh OTACJIBHBIE  BBIJAIOLIMECS  PE3YJIBTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKU KaK HAyKH, MPHUBOAUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMHPHOHN UCTOPHUH




IHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Yuncna 1 BEIYUCIICHUS

1.1

Hatypainbnsle u neinsie uyncia. [IpusHaku AeIMMOCTH LEIbIX YACET

OOBIKHOBEHHBIE U JIeCATHYHBIC  JIpoOH, MIPOIICHTHI, OECKOHEUHBIE

12 NepUOANYECKHEe APOOU
13 PammonaneHbie  uyucia. ApUPMETHYSCKHE OINEpaldd C  PaldOHATBHBIMHE
' YHUCIIaMU
14 JeiictBuTenpHbie yucia. ApuMeTHuecKkue Omepanuu C JACHCTBUTEIHHBIMU
' YHCIIaMu
s [TpuOnkE€HHbIE BBIYUCICHHUS, MpaBHIIa OKPYTJIEHUS, NPUKHAKA M OIEHKA
' pe3yJbTaTa BHIYUCICHUN
2 AnreGpanueckre BhIpaKEHUs
2.1 bykBeHHbIE BhIpaKeHUs (BBIPAKECHUS C TIEPEMEHHBIMHU )
55 Crenenp ¢ 1enbiM mnokasareneMm. CTeneHb ¢ palMOHAJIBHBIM IOKa3aTeNeM.
' CBoiicTBa cTeneHn
23 MHorouseHbl
24 Anrebpanyeckas 1poob
)5 Apudpmernyeckuit KOpPEHb HaTYypaJIbHON CTEIEHHU. HencrBus c
' apu(pMETUIECKUMH KOPHSIMU HATYpPaTbHOMN CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA
i1 Llenpie u papoOHO-panuoHanbHBIE ypaBHEHHS. CHCTEMBI U COBOKYITHOCTU
' YPaBHEHHU
> Ilenble 1 apoOHO-panMOHANBHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
33 Pernrenye TeKCTOBEIX 3a71a4
4 UucioBble NOCIE10BATEIIBHOCTH
4.1 ITocienoBaTeabHOCTH, CIIOCOORI 3aJaHUS ITOCIIEOBATENLHOCTEN
4.2 Apudmerndeckass u TeoMmeTpuueckas mporpeccur. DopMmyna  CIOXKHBIX




MPOLICHTOB

5 OyHKIUA
@ynkus, crmocodbl  3amanus  QyHkuuu. [paduk  pynkumu.  OO6nacts
omnpezieNieHuss 1 MHOKeCTBO 3HaueHul pynkunu. Hynu ¢ynkuuu. [IpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (yHKIMU. MakcuMyMbl U
MUHUMYMBbl (yHKIMA. Haumboinbliee M HauMmeHblllee 3HaueHUE (QYHKLIMU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IpsIMOI U TIJIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapToBbI KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gpurypsl U X CBOMCTBA
7.2 TpeyroiabHUK
7.3 MHOroyrojgsHuKH
7.4 OKpy>XHOCTb U KpyT
7.5 N3mepenne reoMeTpuyecKuX BEIMYNH
7.6 Bekrtopsl Ha tuiockocTr
8 BeposiTHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padr




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka. ['eomerpus: 7 - 9-e kitaccel: 6a30BbIN YPOBEHB: yUeOHUK; 14-¢
u3nanue, nepepadorannoe Aranacs JI.C., byty3os B.®., Kanomues C.b. u ap.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenuer

METOANUYECKHUE MATEPUAJIBI IS YYUTEJISA

- l'eomeTpus. Metoanueckue pekoMeHaamuu. 7 kiacc. Y4e0. mocoOue ams
obmeobpa3oBar. opranusanuii / . — M. : [IpocBemenne, 2015. — 95 c. -
I'eomeTpusi. MeToanueckue pekoMeHaauu. § Kiace : y4ed. mocodue st
oOmieo6pazosar. opranuzamuii / . — M. : [Ipocsemenne, 2015. — 110 c. -
['eomeTpus. MeTtoandeckne pekoMeHaauu. 9 kiacc : yaed. mocodue s

obmeo6pazosar. opranuzanuii / . — M. : [Ipocsemienue, 2015. — 96 c.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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