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IHHOACHUTEJBbHAA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIINNA CBOEH
HeNblo 00ecleynTh H3yuYeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pPacIOJIOKEHUE, ONUPACTCS HA JIOTMYECKYH0, [OKAa3aTelIbHYI0 JMHUIO. LleHHOCTh H3yyeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs 3aKI0YAeTCA B TOM, YTO 00yJaroIIunics
YUUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIIPUMEPBHI K JOKHBIM, IIPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSI.

Bropoil nenpro u3ydeHuss rTeOMETPUH SBIISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpU
pElIEHMH KaK MaTeMaTUYeCKMX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUYAIOIIUXCA B pPEATbHOU
xKu3HU. OOyYaromuiics MOMHKEH HAYYHUTHCS OIPENSIUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMH JAHHBIA YEPTEX WM PUCYHOK, HAWTHU IUIOIIA[b 3€MENBHOIO Y4YacTKa, PacCUUTaTh
HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOTO Kalens uiu Tpedyemble pasMepbl rapaxa s
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU TE€OMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIMiicss y4WUTCS  CTPOMTH
MaTeMaTUYeCKHe MOJEIHU pPEATbHbIX KU3HEHHBIX CUTyalud, IPOBOJAUTH BBIYUCICHHUS U
OLICHUBATH aJICKBATHOCTb [1OJyYEHHOI'O PE3YJIbTATA.

KpaitHe BaHO MOAYEPKUBATH CBA3M T€OMETPUU C IPYTMMH Y4YEOHBIMHU MpeIMeTami,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHS  TI'eOMETPUYECKUX  QUryp U TOHSATHIA,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYYCHHBIX YMEHUN B (U3MKE U TEXHHUKE. DTH CBSI3U Hanboiee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cooTHoOIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

Y4eOHblii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIIME OCHOBHBIC Pa3felibl COJCPIKAHUS:
«['eomerpuueckne ¢GuUrypsl u UX CBOMCTBay, «l3MepeHHe TeOMETPHUECKUX BEIUYHHY,
«/lexkapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHUS  IUIOCKOCTH,
«IIpeobpazoBanus MOI00USY.

PabGouas mporpamma (opmupyercst ¢ yuerom paboueit mporpammsl Bocniutanus MbBOY
«Bumnckast COLL Ne2 ¢ pyccKuM M KPBIMCKOTaTapCKUM si3bIKaMH 0OyueHHs UM. MamyToBa
A.A»

®opmsbl ydera paboueit mporpaMMbl BOCTIUTAHMSL:

- YcraHOBIIEHHE JOBEPUTENBHBIX OTHOIICHHWH MEXJy MeIaroroM MU oO0ydaroluMHUCH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHSTHIO O0YJaroIUMKCS TpeOOBaHUI U MPOChO yduTes,
NPUBJICYEHUIO WX BHHMMaHUs K 00CyXkJaeMoil Ha ypoke HH(OpMalW{, aKTUBU3ALMHU HX
MIO3HABATEJILHOMN 1E€ATENbHOCTH;

- [loGyxxaeHune oOyuarouxcs coOI0/1aTh Ha YpPOKE OOIENPUHATHIE HOPMbI NOBEIECHUS,
npaBuia OOINEHUS CO CTapIIMMM M CBEPCTHUKAMM, NPUHLIMIB Y4eOHOW NIUCIMIIMHBI U
CaMOOpraHu3alNH;

-I[IpuBneyenne BHUMaHMs 00y4aroIUXCs K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJICHHM, OpTaHU3aIis UX pabOTHI € MOJYy4aeMOi Ha YPOKE COIMAIBHO 3HAYMMON HHpOpMaIIrei
— WNuunuupoBaHue ee OOCYXJIEHUS, BBICKA3bIBAaHMA OOYYAIOIIMMHUCS CBOETO MHEHHS IO ee
MOBOJTY, BEIPAaOOTKH CBOETO K HEH OTHOILIECHUS;

-Ucnonb3oBaHMe BOCIMTATENBHBIX BO3MOXHOCTEH coOjep)KaHHs y4eOHOro mnpeaMera
yepe3 JAEMOHCTPALHI0 OOydYarolUMCsl IPUMEPOB OTBETCTBEHHOT0, TPak/IaHCKOT'O TOBEICHMUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U J0OpOCEPIeUHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHHUSI, 3a/1a4 JIJIs1 pelIeHUsl, TPOOIEMHBIX CUTyalui 111 00CyKIEeHUS B KiIacce;

-[Ipumenenne MHTEPaKTUBHBIX (GOpM pabOTHl € OOYHAIOUIMMHUCA: HHTEIIEKTYalbHbIX,
CTUMYJIMPYIOIIUX ITO3HABATEIbHYI0 MOTHBALUIO, TUJAKTHYECKOTO TeaTpa, UTPOBBIX METOAMK,
JMCKYCCHM, KOTOpbIE Jal0T BO3MOXXHOCTh OOYYalOUIMMCS TPHOOPECTH OMNBIT BEICHHUS
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KOHCTPYKTUBHOTO JHajora; TPYMIOBOW paboOThl, KOTOpas YYUT CTPOUTH OTHOIICHUS U
JeiCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHNUS;

- BxiroueHue B ypoK HUIPOBBIX MPOLENYP, KOTOPbIE TOMOTAlOT MOAJAEPKAaTh MOTHBALIUIO
oOydaromuxcsi K MOJyYeHHIO 3HAHUM, HaJaKMBAHUIO B KJIACCE MEXKIUYHOCTHBIX OTHOILICHUM,
MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeaIbHON aTMOoc(epsl Ha YpOKe;

-Opranuzanus medcTBa MOTHBUPOBAHHBIX M APYAUPOBAHHBIX OOYYAIOIIMXCS HaJ
HEYCICBAIOIIMMHI  OJHOKJIACCHHUKAaMHM, B TOM 4YHCIE C OCOObIMH 00pa30BaTeNbHBIMU
NOTPEOHOCTSAMU, [JAIOIIET0 OOYYaIOUIMMCS COLHUAIbHO 3HAYUMBIA OINBIT COTPYAHHYECTBA U
B3alMHOM IIOMOIIM KaK OCHOBBI JJIs1 OBJIAJICHUS T7100aIbHBIMU KOMIIETEHIIUAMU;

-nunuupoBanne ¥ TOAJEpPXKKAa  HCCIENIOBATEIbCKOW  JIEATENbHOCTH B (opme
UHIWBUIYAIIBHBIX W TPYNIOBBIX IPOEKTOB, YTO JaeT BO3MOXHOCTb HPHUOOPECTH HABBIKU
CaMOCTOSITENIbHOTO pEUICHUS] TEOPETHYECKOH MpoOjaemMbl, TeHEepHUpoBaHUS U odopmileHus
COOCTBEHHBIX WJACH, YBOKUTEIBHOIO OTHOIICHUS K YYXHM HJIESM, IMYOJUYHOTO BBHICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHUS;

-PerynupoBanue nosesneHus 00ydaromuxcs;

-Peanuzanus BocoUTaTeIbHBIX BO3MOXKHOCTEH PA3IMYHBIX BUAOB JESATEILHOCTH PEOCHKA,

-[IpoextupoBanme cuUTyaluii ¥ COOBITHIA, PAa3BUBAIOIIUX SMOIMOHAIBHO-IIEHHOCTHYIO
chepy pedeHka;

-PazButne y oOyuaromuxcs IO3HABaTEJIbHONM AKTUBHOCTH, CaMOCTOATEIbHOCTH,
WHUIMATHBBI, TBOPUYECKUX CIIOCOOHOCTEN, (HOPMUPOBAHHE IPAKIAHCKON MO3UIIUU, CIOCOOHOCTH
K TPYIy ¥ )KH3HH B YCIOBHSIX COBPEMEHHOTO MUpPa, (OpMUpOBaHUE y O0YUArOIIUXCS KYIbTYPHI
3I0pPOBOTO U 0€30MacHOro o0pas3a KU3HH;

-O0uieHue ¢ AeTbMU, IPU3HAHUE UX JIOCTOMHCTBA, IOHUMAHUE U MIPUHSTUS UX

-MopenupoBanue cUTyalui ais BbIOOpa MOCTyMNKa 00y4aroluMUCS;

-Opranusanus 1 o0y4yaroumxcs CUTyaluid KOHTPOJISI U OLIEHKH, CAMOOLIEHKH

-Bxitoyenne cucTeMbl MOOLIPEHHs] y4eOHON/COIMANBbHON YCIENTHOCTH M TMPOSBICHUS
AKTHUBHOM JKM3HEHHOM MO3UIIUN 00YyJaArOIINXCS;

-Opranuzanus GopM UHIUBUIYATHLHOU U TPYNIOBOI pabOTHI

- Onopa Ha [IEeHHOCTHbIE OPUEHTUPHI 00YHAIOIIUXCS;

-Pemienne HeTUNMUYHBIX 33124 IO (HOPMUPOBAHHIO PYHKIIMOHATBHON TPAMOTHOCTH;

-Opranu3zaius paboThl 00yUYaIOIUXCs Ha YPOKE C COIMATIBbHO 3HAYUMOM HHpOpMaInei, ee
oOCyX/leHHe, BBICKa3blBAHWE CBOEr0 MHEHHs IO €€ IIOBOAY, BbIpabOTKa CBOEro K HeH
OTHOIIECHHUS

-BkitoueHne B ypoK UIpPOBBIX NPOLEAYP, NONIACPKHUBAIOLIMX MOTHBALMIO JETEH K
dbopMupoBaHHiO0 (YHKIIMOHATIBLHOW I'PaMOTHOCTHU: MOUCKY U OCBOCHMIO 3HAHUM, HaJIaKWBAHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLLIEHUH B KOMMYHHUKAIIUH, YCTaHOBJIEHUIO
00pOXKeNaTenbHOr0 B3aUMOJCHCTBUS 111 KOONIEPALIUU B UTPE

-Opranuzanys UHIUBUAYAIbHBIX U TPYIIOBBIX MPOEKTOB s (POPMHUPOBAHUS IPOCKTHON
KyJIbTYpbl Kak TIJI00adbHOW KOMIETEHIMH B COCTaBe (YHKIUMOHAIBHOM TI'PaMOTHOCTH —
CaMOCTOSITENIbHOE ~KpEeaTUBHOE pelleHHe npolieM | KU3HEHHO-NPAKTHYECKHX  3ajad,
reHepupoBaHue U 0popMiIeHHE COOCTBEHHBIX HJIEH, YBAKEHUE UYKUX UJEH, OMBIT MYOJIUYHOTO
BBICTYIUIGHUSI W KOMMYHHUKAIIMM C OININOHEHTaMH, apryMEHTHUPOBaHUSI M KPEaTHUBHOTO
OTCTaWBaHUS CBOEH TOUKH 3pEHUS

Ha usyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezeno), B 8 kimacce — 68 "acoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanpHble monsATus reomerpuu. Touka, mpsimMasi, OTpPE3OK, Jiyd. Yroin. Buabl yrios.
BepTtukanbHele M cMeXHBIE yribl. buccektpuca yrna. JlomaHas, MHOTOYroJjbHUK.
[TapanneabHOCTh ¥ MEPIICHIUKYISIPHOCTD MPSAMBbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpuH. [IpuMepsl cuMmmeTpun
B OKPYXKaloIlleM MUpE.

OcHOBHBIE TIOCTPOEHHUS C TIOMOIIbIO IHPKYIs u JuHeiiku. TpeyronbHuk. Boicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HAakKM paBeHCTBa
TPEYTroJIbHUKOB.

CBoiicTBa M MPHU3HAKK MapajUIeNbHBIX NpAMbIX. CymMMa yrjioB TpeyrojbHHUKA. BHenrHue
YIJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbI TpeyroiabHUK. CBOMCTBO MeQUaHbl IMPSMOYTOJIBHOTO TPEYroJibHUKA,
npoBeAEHHONW K rumnoreHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyTonbHBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OOJIBIIEM YTJie U OONBIIEH CTOPOHE TPeyrobHUKA. [IepneHuKyIsp U HaKJIOHHASI.

['eomeTpuyeckoe MecTo TouyeK. buccekTpuca yria M cepelMHHBIN MEPHeHIUKYIAp K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OkpyKHOCTb M KpYI, XOpJa M JAMaMeTp, HMX CBoOiicTBa. B3amMHoe pacrnonoxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroii. Bincannasi 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro npu3HAaKd W CBOMCTBA. YacTHbBIE cCilydau
napasuieIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaapaT), WX MpHU3HAKW U cBOWcCTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMCcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYrojabHUKa U Tpaneuuu. L{eHTp Macc TpeyrojibHHUKa.

[TogoOue TpeyroapHUKOB, Kod(pduimentT nomaodus. [lpusHaku mogoOus TPEyroJbHUKOB.
[TpumeneHue mo1o0ust IPH PEIICHUH MTPAKTUYECKUX 3a7au.

CaolicTBa miomaae reomerpuueckux ¢uryp. @opmyisl 1 IJIOUIAAA TPEYroJbHUKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHUE IO e MOA0OHBIX QUTYP.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. [Ipumenenue teopemsl Iludaropa mpu permeHuN HPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MpPsMOYIOJIBHOTO TpeyrojapbHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

Brnucannble M UEHTpalbHbIE YIJIbI, YTOJl MEXIY KAacaTelbHOM U XOpJOM. YTJIbl MEXIy
XopAaMM U CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrionio’)keHue ABYX OKpykHocTted. Kacanme okpyxnocteid. OOmmue kacaTenbHble K IBYM
OKPYKHOCTSIM.

9 KJIACC



Cunyc, xocunHyc, TaHreHc yriaoB or 0 no 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXKAEeCTBO. DOPMYIIBI TPUBEICHHS.

Pemenne TtpeyronmpHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Perienue
NPaKTUYECKHUX 3a/1a4 C MCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TE€OPEMBbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1ood1ne COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IPOM3BEACHUU OTPE3KOB XOPJI, TECOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIIIHX,
TEOopeMa O KBaJpaTe KacaTelbHOM.

Bekrop, mimHa (MOAYJIb) BEKTOpa, COHANPABICHHBIC BEKTOPBI, IPOTHUBOIOIOKHO
HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLUU Hal
BeKkTOpamu. Pa3iokeHue BeKTopa 1o JBYM HEKOJUTMHEapHBIM BeKTopaMm. KoopanHaThl BEKTOPA.
CKaJISIpHOe MMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JId HAXOXKIACHUA JJIMH U YIJIOB.

JlekapTOBBl KOOPJMHATHI HA IUIOCKOCTH. YPaBHEHHS TPSIMOH M OKPYKHOCTH B
KOOpJIMHATAaX, IePeceYeHUe OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpAWHAT U €0 PUMEHEHHE.

[IpaBuibHBIE MHOTOYTOIBHHUKH. [TMHA OKpy:KHOCTH. ['patycHas u panuaHHas Mepa yria,
BBIYUCIICHHE UIMH YT OKpYyX)HOCTel. Ilnomanp kpyra, cekTopa, CerMmeHTa.

JIBYDKEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETPHH (Uryp (3JIeMEHTapHBIC MIPEICTABICHHS).
[TapannensHbIi iepenoc. [1oBopoT.
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INIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MporpaMMbl y4yeObHOro kypca «l'eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K TMPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHHWEM K JOCTH)KEHHSIM POCCHUICKMX MAaTeMAaTUKOB U POCCUHCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TIpa<IaHMHA M pealu3allid €ro Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAaHUS B MHTEPECax CBOETO 3/10POBbBA,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (30pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTHYECKUX 3HAHWM IS pelIeHUs 3ajad B 001acTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUSAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
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Jrofied, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3
OIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U NOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB, MOHSATUH,
OTHONIICHUNA MEXIy TOHATHIMH, (OPMYJIUPOBATH ONPEICIICHUs TOHSATUH, YCTaHABIUBATh
CYIIECTBEHHBIA MPU3HAK KiIacCU(PHUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYIUPOBaTH U MNPEOOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHBIE U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U O0IINE, YCIOBHEIC,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOpEYHsI B (haKTax, NaHHBIX,
HAOJIIOJICHUAX U YTBEPKACHMSX, MpEAJaraTb KPUTEPUU JUIsl BBISBICHMS 3aKOHOMEPHOCTEW U
MPOTUBOPEUHNL;

JenaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3dbuparh 10Ka3aTeabCTBA MATEeMATHMUYECKUX YTBEPKACHUN (MPSAMbIE M OT MPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSTEIBHO  HECIIOKHBIE  JIOKA3aTEeJIbCTBA  MaTeMaTU4YecKuX  (aKToB,
BBICTpAaUBaTh apryMEHTAllUI0, TMPUBOJUTH TPUMEPhl M KOHTPIPHUMEPHl, OOOCHOBHIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

BbIOHMpaTh Ccrmoco0 pelieHuss yueOHOW 3a/adyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOHMpaTh HanOoee MOAXO SN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBareibckue 1eiCTBUSA:

UCIIONIb30BAaTh BOMPOCHI KAaK HCCIENOBATENbCKUNA WHCTPYMEHT TMO3HAHUSA, (DOPMYIHpPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTENIbHO YCTaHABINBAThH HCKOMOE
U JIaHHO€, (POPMHUPOBAThH TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIN HKCIIEPUMEHT, HEOOIbIIOoe
UCCIIEIOBAaHME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oO0BEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENNbHO (QOpMYyIUpOBaTh O0OOIIEHUS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs!, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MONYYEHHBIX PE3YyIbTaTOB, BHIBOJAOB U
00001IeHNI];

MPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAINH, JAaHHBIX, HEOOXOIUMBIX IS
pelleHus 3aauu;

BBIOHpaTh, AHATM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMALIHIO PA3ITUYHBIX
BUJIOB U (hOPM TMpeICTaBICHMUS;
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BbIOMpaTh (opMy TMpeacTaBIeHUS HHGOpPMAIMM W WUTIOCTPUPOBATH pellaeMble  3a7adu
cXeMaMH, JrarpaMMamMu, HHOU TpaduKoil 1 MX KOMOMHAITUSIMH;

OLICHMBATh HAAEKHOCTh HMH(MOPMALMHM [0 KPUTCPUSAM, NPEATIOKECHHBIM YUYUTEIEM HIIH
cOpPMYITHPOBAHHBIM CAaMOCTOSITEIBHO.

KoMMyHUKAaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

BOCIPUHHUMATh M (POPMYIHPOBATH CYKACHHS B COOTBETCTBHH C YCIOBUSAMHU U LENSIMH OOLICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCHBMEHHBIX TEKCTaXx,
AaBaTh MOACHCHUSA 11O XOA4Y PCHICHUA 3ala4i, KOMMCHTHUPOBATDH HOJIyquHbII;'I pe3yibTar;

B XO0Je OOCYXICHHMS 33/aBaTh BOIPOCHI II0 CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
peL[IaeMOfI 3aa4M, BBICKA3bIBaTb HJCH, HALCJICHHBLIC HAa IMOHCK PCHICHUA, COIMMOCTABJIATL CBOU
CYXICHHUS C CYXICHHSAMHU APYIHX YYaCTHHKOB JMAIOra, OOHApYKUBATh Pa3IMdue M CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NpPE/ACTAaBIATh PE3YNbTaThl PEIICHHUS 3aJadd, OJKCIIEPUMEHTa, MWCCIEIOBAHUS, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 337a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAuTOpUY;

NOHUMAaTh W HCIOJB30BaTh IPEUMYIIECTBA KOMAHAHOW WM WHIMBHIYaJbHOH pabOTHl IIpH
penieHun yyeOHBIX MaTeMaTHYeCKUX 3a/1a4;

IPUHUMATD L€JIb COBMECTHON AEATEIbHOCTH, INIAHUPOBATh OPraHU3AlMI0 COBMECTHOW paloTHhl,
pacmpenensTh BHUABI PAabOT, IOTOBApHBATHCS, OOCYXKIAaTh IPOLECC U pe3yibTaT padoTHl,
00001aTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYyMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
LITYpMbl U JIPYTHE), BBINOJHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM JIEHUCTBUS C
JIpYrUMU 4YIEHAMHU KOMAHIIbI, OIICHMBATh KAdyeCTBO CBOETO BKJIAAa B OOLIMH NPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOACHCTBUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJISThH IUIAH, alTOPUTM peIlleHus 3ajaud (WIH €ero 4acTh), BbIOUPATh
crocod pemieHuss C Y4ETOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MHGOpMAIIIH.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BIIAJIETh CIOCOOAMHM CaMONPOBEPKH, CAMOKOHTPOJIsS TMpoIecca W pe3yiabTara perieHus
MaTeMaTHYeCKOM 3aa49H;

NpeABUAECTh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTh MpPHU PEIIEHUH 3aJaud, BHOCHUTH
KOPPEKTUBBI B JIEATETBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH TIIOCTABIIEHHONW 1€ W  YCJIOBHSIM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WA HEJTOCTUKEHUS 1IeJIU, HAXOAUTh OMUOKY, TaBaTh OILICHKY
NPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYHUT CIEIYIOLIUE INpEeIMETHBIE
pe3yJbTATHI:

Pacno3naBaTte HW3ydeHHBIE TE€OMETpPHUYECKHE (UTYpbI, ONpEAeNsiTh HUX B3aUMHOE
pacrosoxeHue, M300paxkaTb TreoMeTpUuecKre (UTYphl, BBIIOJIHATH YEPTEKH IO YCIOBHUIO
3anau. V3MepsATh JIMHEHHBIE M YIJIOBbIE BEIWYMHBI. PeliaTh 3ajauu Ha BBIYMCICHHE JIMH
OTPE3KOB U BEJIMYHH YIJIOB.
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Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BEITMYUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3aa4aMm.

Ilonb3oBaTbcs MNpU3HAKAMH pPABEHCTBA TPEYIOJbHHUKOB, MCIOJIb30BaTh NPU3HAKU U
CBOICTBa paBHOOGPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBONUTH TOTUUYECKHUE PACCYKIECHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonb30oBaTbcs MPU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJbHUKA, B PELICHUU
F€OMETPUUECKUX 3ajau.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cekymasi. Onpeaenars NapajyieIbHOCTh MPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSHHI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MpsIMOK.

Pemats 3a1aun Ha KieT4aroi Oymare.

[IpoBOAUTHL BBIYHCICHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
FEOMETPUUYECKHX  3ajJayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECCUYCHUU IBYX MNapauIeTbHBIX
IIPSAMBIX CEeKyIIel. PemaTe npakTHYecKue 3a1a4n Ha HaX0K/ICHUE YTIJIOB.

Brnazsers nmoHsATHEM reOMETPUUYECKOTO0 MECTa TOYEK. Y METh ONpeAesaTh OUCCEKTPUCY yria
Y CEpPEeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK TEOMETPUUECKHE MECTa TOUYEK.

@opMynMpOBATH ONPEACIICHHUS] OKPYXKHOCTH M Kpyra, XOpAbl U JuUaMeTpa OKPYXHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA ITPU PEUICHUH 3a7a4.

Bnanete moHATHEM ONUCAHHON OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh HAXOAMTh €€
neHtp. [lomp3oBarbest pakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJILHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAMHHBIC MEPHEHIUKYISIPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoHATHMEM KacaTeNbHOM K  OKPYKHOCTH, IOJb30BAaThCSl TEOPEMOU O
MEePHEHINKYISIPHOCTH KacaTelbHON U painyca, MPOBEAEHHOTO K TOUKE KacaHHUsI.

[lonb30oBaTbcs MPOCTEMIIMMHM T€OMETPUUECKMMHU  HEPABEHCTBAMH, IOHUMATh UX
MPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K xoniy oOyueHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3yNbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI, MOJH30BAThCS WX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEJIMaH TPEYrojbHUKA (IIEHTpa Macc) B
pelIeHny 3a1ay.

Bianets moHsiTHeM CpeHEH JIMHUHM TPEYroJIbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
NpU pelIeHUH reomerpuueckux 3anad. llomb3oBarhesi Teopemoit Paneca U TeopemMou O
MPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOJIHHUKOB B PEIICHHH T€OMETPHUECKUX 3a7au.

[Tonp3oBatbest Teopemoit [ludaropa s pemeHUss TEOMETPUUECKHX U MPAKTUYECKUX
3a1a4. CTpouTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a7adax, CaMOCTOSTEIbHO JENaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JIITHHEI.

Brnaners moHATHSMU CHUHYyCa, KOCMHYyCa M TaHI€HCAa OCTPOrO yrjla MNpPSMOYTOJIbHOTO
TpeyroibHUKA. [101630BaTHCS STUMU TTOHATUSMH IS PEIISHUS MPAKTHUECKUX 3a/1a4.

Boruncnsate  (pa3nuyHBIMEH - croco0aMM)  IUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJIBHBIX Quryp (MOnB3ysch, TI€ HEOOXOAUMO, KaldbKyiasiTopoM). [IpumeHsTh
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7auax.



10

Bnaners NOHATUSAMHM BOHCAaHHOTO W LEHTPAIBHOTO YIJla, HCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIVax MEXAY XOopJaMH (CEeKyLIMMM) U YIie MeXAY KacaTeabHOH M XOpAoH
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

Brnaners moHsTHEM ONMCAHHOTO YETHIPEXYTONBHUKA, IPUMEHITh CBOMCTBA OMUCAHHOTO
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a/au.

[TprMeHATh NONTy4YEHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJAEIH IS
3a[a4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM TOA00HS
U TPUTOHOMETPHH (II0JIb3YSACH, 1€ HEOOXO0AUMO, KAIbKYIATOPOM).

K koumy oOyuenus B 9 kJjacce oOydarommiics MOMYYHUT CIEAYIOUIUE INPEIMETHBIC
pe3yJbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C HMX IOMOUIBIO
pasMyHbIe  BJEMEHThl  MPSIMOYrOJbHOIO  TPEYroJbHUKA  («pELIeHHE  IPSIMOYrOJbHbBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBI0 KaJIbKYJISATOpA) IJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp3oBaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS HAXOXKJICHHUSl COOTHOILIEHUH MEXly TPUTOHOMETPUUYECKMMHU BETHUMHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXJIEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEIIeHUE TPEYroJbHUKOBY), NPUMEHATh HUX IPH PELICHUH TI'€OMETPHUUYECKUX
3aj1ad4.

Brnaners noHatusiMu npeoOpa3oBaHus 1M000Ms, COOTBETCTBEHHBIX JIEMEHTOB M0100HBIX
¢uryp. [Tonp30BaTbest CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHMHBI U
HaXOJUTh YIJbl y MOoJ0OHBIX ¢uryp. IIpumeHsars cBoiicTBa MoA0OMs B MPAKTUYECKUX 3a/adax.
YMeTh NpUBOAUTH MPUMEPHI TOJOOHBIX (DPUTYpP B OKPY’KAIOIIEM MUpE.

[Tonp3oBaTbess TEOpEMaMu O MPOM3BEIEHUM OTPE3KOB XOpPJ, O MPOM3BEIEHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMHu, I[OHMMAaTh MX T€OMETPUYECKUH M (U3NYECKUH CMBICI,
OPUMEHATh MX B PEHICHUH TeOMETPHUYECKUX M (U3NYecKux 3anad. [IpuMeHsTH CKanspHOe
IPOM3BEACHUE BEKTOPOB JIJIsl HAXOX/IEHUS JUIMH U YTIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HAa IJIOCKOCTH, MPUMEHSTh €ro B pelIeHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Brnaners MOHATHAMYU TPaBWIEHOTO MHOTOYTOJBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JTYTH
OKPY)KHOCTH U paJMaHHOW Mephl yIja, YMeThb BBIUMCIATH IJIOLIAJb Kpyra M €ro 4acreil.
[TpuMeHSTH MOTyYeHHbIE YMEHHUS B TIPAKTUYECKUX 3a/1auaXx.

Haxonute ocu (WM LEHTPHI) CUMMETpUU (PUTYp, MPUMEHATH JIBUKEHHUS IJIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHATh MOMy4YEeHHbIE 3HAHUS Ha MPaKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJAETH IS
3a/1a4 peaJbHOM )KM3HU U MIPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCh, I71e HEOOX0IUMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

11

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne o/m HpOrpAMMbI Beero KonTpoabubie IIpakTuueckue 06pa3oBaTeLHbIE pecypebl
padoThI padoThI

[Ipocreiimme reomerpuyeckue GuUrypol

1 U UX cBoMcTBa. M3Mepenue 14 https://m.edso00.ru/SCDUTTDXL
TeOMETPHUECKUX BEITHYUH

2 TpeyroabHUKN 22 1 https://m.edsoo.ru/LUWH113V3

3 HapannenbHeie mpsmbie, cymma yrios 14 1 https://m.edsoo.ru/C3QIURDV5
TPEyroJibHUKa

4 OxpyxHOCTS 1 Kpyr. T'eomerprieckue 14 1 https://m.eds00.ru/ZCZQS49CU
MOCTPOCHHS

5 [ToBTOpenue, 0000IICHNE 3HAHHI 4 1 https://m.edsoo.ru/RJJ3LV3V?2

OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

[MPOT'PAMME



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2
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8 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoJuun4vecTBo 4yacoB JuaekTpoHHbIe (UU(pOBbHIE)

n/n MPOrpaMMblI Bcero Kontpoabnbie | [IpakTuueckue | 00pasoBaTe/bHbIE PeCypChl

padoThI padoThI

1 YeThIpEXyroabHUKH 12 2 https://m.edsoo.ru/ZLR3S406D

2 Teopema daneca u Teopema o 15 1
MPOMOPIIMOHATIBHBIX OTPE3KaxX, MOI00HbIC https://m.edso0.ru/F8O5Z09Y8
TPEYTOJILHUKU

3 [Tnomans. Haxoxnenne miomanei 14 1
TPEYTOJILHUKOB © MHOTOYTOJIBHBIX (DUTYD. https://m.edsoo.ru/QLJ1QDOEP
[Tnomaau mogoOHBIX Guryp

4 Teopewa [ngaropa u nauara 10 1 https://m.eds00.ru/4ZHRPY M8W
TPUTOHOMETPHUHU

5 VYri1bl B OKpYKHOCTH. Brincanueie n 13
OITHCAHIBIC ACTRIPEXYTOTIDHIKH. https://m.edso0.ru/J2JOK38GT
KacarenbHble k okpyxHOCcTH. Kacanue
OKPY>KHOCTEHN

6 IToBTOpenue, 06061IeHNE 3HAHUI 4 1 https://m.edso0.ru/L X0AVOG6P

OBUIEE KOJIMYECTBO YACOB I10 68 6 0

ITPOI'PAMME



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P
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9 KJIACC

Ne n/m | HammeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4acoB JuaexkTpoHHbIe (UU(poOBbHIE)
NpOrpamMmbl Bcero Kontpoabubie | [IpakTnyeckue | 00pazoBaTe/ibHbIC PeCypPChI

padoThI padoThI

1 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 2 hitps://m.eds0o.ru/5172BY 40V
CUHYCOB. PellleHne TpeyrojnbHUKOB

2 [IpeobpazoBanue momodus. Merpudeckue 10 1 hitps://m.eds00.ru/TS8CWSWSF
COOTHOIIICHUSI B OKPY)KHOCTH

3 Bekropsr 12 1 https://m.edsoo.ru/X4JFWORCL

4 JlekapTOBBI KOOPAMHATHI Ha IMJIOCKOCTH 9 1 https://m.edso0o.ru/ISQMG5AFT

5) [IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA 8
OKPYKHOCTH M TUTOIIA/h KPyTa. https://m.edsoo.ru/BMBZSAEU5
Beruucnenue mionjane

6 JIBM>KEHHS IIJIOCKOCTH 6 https://m.edsoo0.ru/SHUMOCSCI

7 g{zliflfé)eHHe, 0000111eHNEe, CHCTEMATH3AIIHS 7 1 hitps://m.edso0.ru/\VY L6CORSP

OBIIEE KOJIMYECTBO YACOB I10 68 6 0

ITPOTPAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

I'eomerpus

Pacnio3HaBaTh M3y4YeHHbIE TIeOMETpUYEcKHe (QUIYyphl, ONPENEIITh HX
B3aMMHOE pacCMOJIOKEHUe, u300pakaTb TreoMeTpuuecKkue  (Gurypsl,
BBINOJIHATh YEPTEXKHU 110 YCIOBUIO 3aauu. MI3MepsATh JIMHEHbIE U YTIIO0BbIE
BeIMUYMHbL. Pemarh 3a7aud Ha BBIUMCIEHHME UIMH OTPE3KOB U BEIMYUH
yTJIOB

6.2

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B
peayIbHOM JKU3HU, pa3MEpOB IPUPOJHBIX OO0BEKTOB. Paznmmyarh pasmepsl
9THX 0OBEKTOB 110 MOPSIKY BETUUUHBI

6.3

CTpOI/ITB YCPTCIKN K TCOMCTPUICCKHM 3aga4yaM

6.4

Ilonb30oBaTbcsd NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh
IpPU3HAKW M CBOMCTBa pPaBHOOEIPEHHBIX TPEYIOJIbHUKOB IPU PEILICHUU
3a1a4

6.5

6.6

IIpoBOAUTE JIOTHYECKUE PACCYKICHUSA C UCIIOJIB30BAHUEM N€OMETPUUECKUX
TEOpPEM

ITonp30BaTbCsl IpU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOWMCTBOM MEIHAHbl, MNPOBEAECHHOM K THUIIOTEHY3€ NPSAMOYTOJbHOIO
TPEYTOJbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4

6.7

6.8

6.9

6.10

6.11

OnpenensaTs NapasieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
oOpa3zyer ¢ HMMH cekymas. Omnpenensits NapalieIbHOCTh NPSIMBIX C
MOMOIIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OAHOM MpsIMOM 1O TOYeK
JIPYrou npssMou

PemaTp 3aaun Ha KieTyaToi Oymare

HpOBO)II/ITI) BBIYHMCJICHHUA W HaXOAUTh YUCIOBBIC H 6yKBCHHI)Ie 3HaA4YCHUA
YrJI0OB B TCOMCTPHUYCCKUX 3aJladyaX C HUCIOJIb30BAHUCM CYMMBI YIJIOB
TPEYIroJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOICTB Yrijos, O6paSOBaHHBIX npu
NnepeccUYCHNn ABYX napajiCJIbHBIX MMpAMBIX ceKymefI. Pemarn
MPAKTUYCCKUC 3a1aY1 Ha HAXOXKACHUEC YIJIOB

Bragers moHsATHEM TE€OMETPUYECKOTO MECTa TOUEK. YMETh OINpEeAeisiTh
OMCcceKTpUCy yIila W CEepeJUHHBI NEepHeHIUKYyIsIp K OTpPe3Ky Kak
FeOMETPUUECKHE MECTa TOUEK
@opMyIUpPOBaTh ONPENEICHUSI OKPYKHOCTH M Kpyra, XOpAbl U AMAMeETpa
OKPY’KHOCTH, II0JIb30BaTbCd HUX CBOMCTBaMH. YMEThb MNPUMEHSATh O3TU
CBOICTBa IIPU PELICHUH 33124

6.12

BrnaneTrp NMoHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomb3oBaTbest akTamMud O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O TOM, 4YTO
Cepe}I[I/IHHI)Ie nepneH}menﬂpLI K CTOpOHaM Tp@erJ’ILHI/IKa HepeCGKaIOTCH B
OJIHOM TOUYKE

6.13

Brnaners moHsaTueM KacaTelabHOH K OKPYKHOCTH, IMOJIB30BATHCA TeopeMoﬁ
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6.14

0 TMEPIEeHIUKYIIPHOCTH KacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE
KacaHus

[lonb3oBaTbcst ~ MPOCTEMIIMMH ~ TEOMETPUUYECKUMH  HEpPaBEHCTBAMH,
MOHUMATh UX MPAKTUYECKUI CMBICI

6.15

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6
6.1

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MTOCTPOCHHUS C TTOMOIIBIO LIUPKYJIS
U JUHEWKU

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

I'eomerpus

Pacno3HaBath OCHOBHBIC BHUbI ‘ICTBIpéxyI‘OJIbHI/IKOB, nx OJICMCHTHI,
MOJIb30BAaTHCS UX CBOMCTBAMU IIpU pCHICHUU I'COMCTPHUICCKUX 3a/[a4

6.2

6.3

6.4

[IpuMeHsATh CBOMCTBA TOYKH IEPECCUCHUs] MEIUaH TPEYroJibHUKa (LEHTpa
Macc) B PEIICHUH 33]1a4

Biianers nonsAtHeM cpeqHel IMHUM TPEYTOJbHUKA U TPAIICIMH, IPUMEHSTh
UX CBOHCTBAa HpU pEIIEHUH TeoMeTpuyeckux 3aaad. llonb3oBaThbes
teopemor Qaneca M TEOPEMOM O MPONOPLUMOHAIBHBIX OTPE3KAX,
OPUMEHSTh UX JUI PELICHUs IPAKTUYECKUX 3a/1a4

[lpumeHsTh  TpHU3HAKK  MOMOOMS  TPEYrONBHUKOB B PEHICHUHU
reOMETPUYECKUX 3a1a4

6.5

6.6

6.7

6.8

6.9

6.10

9 KJIACC

Kon
NMPoBePSIEMOro

[Tonb3oBatbess Teopemoit [ludaropa st pemieHUs reOMETPUUECKUX U
npakTuyeckux 3anad. CTpOUTh MAaTEMaTHYECKYI0 MOJIENb B MPAKTHYECKUX
3aJa4ax, CaMOCTOSITENIbHO JIeNaTh YepTEX M HAXOAUTh COOTBETCTBYIOIIUE
JUTUHBI

Brnagers noHATHSIMM CHHYCA, KOCHHYyCa M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrosibHUKa. [lonb30BaTbCsi 3TUMHU MOHATUSAMHU AJIS
pelIeHHs TPaKTUYECKUX 3a]a4

Boruncnsate (pa3nuyHbIMU CIOCOOAMHU) TUIOIIA b TPEYTOJIBHUKA U MJIOIAAN
MHOTOYTOJIbHBIX (pUryp (MOdb3ysAcCh, Ii€ HEOOXOAUMO, KaIbKYISITOPOM).
[TpyMeHsITh OoTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax

Biamers NOHATHAMM BIMCAaHHOTO W ILEHTPAJIBHOTO YIVIA, HCIIOJIb30BATh
TEOpEeMbI O BIIMCAHHBIX YIjax, yriax MeXay XopAaMu (CeKyLUIMMH) U yrie
MEXy KacaTeJIbHOW M XOpJOM MPHU PEIICHUH N'€OMETPUYECKUX 3a1a4

BJ'IaI[eTL IMOHATHUEM OIIMCAHHOI'O I-IeTI:IpéX}’l"O.]'H:HI/IKa, MNPUMCHATDH CBOMCTBaA
OITMCAHHOTI'O tIGTI:IpéX}’l"O.]'II;HI/IKa IIpU pCUICHUH 3aaa4

[TprMeHsTh moyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTUYeCKue
MOJEIN JJs 3aJad peaJbHOM JKM3HM M IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJICHHS C TPUMEHEHHUEM 0JI00UsI U TPUTOHOMETPHH (IT0JIb3YSACH, TIe
HE00X0/IMMO, KAJIbKYJIATOPOM)

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT0 00111eTr0 00pa30BaHUs
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pe3yjabTara

6

I'eomeTrpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKLIUU OCTPHIX YIJIOB, HAaXOAMTb C HX
IIOMOILBIO  PA3JIMYHBIE  3JIEMEHThl  HPSIMOYIOJbHOIO  TPEYroJIbHUKA
(«pelieHue MPSAMOYTOJbHBIX TPEYTOJbHUKOBY). Haxomuts (c momomibro
KaJIbKYJISITOPA) JUIMHBI U YIJIbI Ul HETAOIMYHbIX 3HAYEHUH

6.2

[Tonb3oBatbes bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKAECTBOM IS HAXOXKIEHUS COOTHOIICHUIA
MEX1y TPUTOHOMETPUYECKUMU BEIIUYUHAMU

6.3

Hcnonp30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISl HaXOXICHUSA
pPa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),
[IPUMEHATH UX IIPU PELICHUN T€OMETPUYECKUX 3a1a4

6.4

6.5

Bnamerr moHATHMSMH TpeoOpa3oBaHUS  MOJOOMS, COOTBETCTBEHHBIX
JJIEMEHTOB MMOA00HBIX (uryp. Ilomb3oBaTbes CBoOMCTBaMU —TOI00US
MPOU3BOJILHBIX (DUTYpP, YMETh BBIYUCIATH JUIMHBI M HAXOJUTh YIJIBI Y
nonoOubIX ¢uryp. I[IpuMeHSATH CBOHCTBA TOMOOHMS B NPAKTHYECKUX
3ajauax. YMeETh MPUBOJUTH HMPUMEPHI MOJOOHBIX (UTYP B OKPYXKAKOIIEM
MUpe

[Tonmp30BaTbcss TeOpeMaMu O TPOU3BEACHHHM OTPE3KOB  XOpA, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaTbcs BEKTOpPaMH, IOHUMaTh UX F€OMETPUYECKUNA U (U3UUECKUI
CMBICII, IPUMEHSTh UX B PELICHUU I'€OMETPUUECKUX U (PU3MUECKUX 3a]ady.
[IpuMeHsITh CKaNspHOE NMPOU3BEACHUE BEKTOPOB JJIsl HAXOXJIEHUS JUIMH U
yTJIOB

6.7

6.8

ITonp3oBaThes MCTOJZAOM KOOpAMHAT Ha IIJIOCKOCTH, IIPHMCHATHL €ro B
PEIICHUU IT'COMCTPUUCCKUX U ITPAKTHYCCKUX 3a/1a4

BirageTs nOHATHUSAMH ITPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBl JyTU OKPYKHOCTH M PaguaHHOM Mepbl yria, yMETb BBIUYUCIATH
IJIOIAAb Kpyra M ero 4acred. IIpumeHsATh NOJydeHHBIE YMEHHS B
MIPAKTHUYECKUX 3a/a4ax

6.9

6.10

HaxonuTe ocu WM LEHTPHl CUMMETPUM (GUIyp, MPUMEHSTH IBHXKEHUS
IJIOCKOCTH B IPOCTEHIINX CIydasx

[TpuMeHsTh IOTYYEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTUYECKHE
MOJIeNIM JJI 3a7ad pPeaJbHOM >XU3HM M MPOBOJUTH COOTBETCTBYIOIUE
BBIUUCIICHUS C MPUMEHEHHEM TOJ00US M TPUTOHOMETPUYECKUX (YHKIIUI
(moJIB3YSCh, I'/Ie HEOOXOIUMO, KAJIBKYJIATOPOM)
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus

Havanbuele nonAtus reomerpuu. Todka, mpsimasi, OTpe3OK, Jyd. YTroia. Buuael

6.1 yriioB. BepTukaibHble W CMeXHbIe YIUIbl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHHUK. [1apanienbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX

6.2 Cummerpuunbie purypel. OCHOBHBIE CBOWMCTBA OCEBOW CUMMETpuU. [Ipumepsr
CHUMMETPHUU B OKPYKAIOIIEM MUPE

6.3 OCHOBHBIE TTOCTPOCHUS C MTOMOIIBIO UPKYJIA U JuHeku. TpeyronbHuk. BoicoTa,
MeraHa, OMCCeKTpUca, MX CBOMCTBA

6.4 PaBHOOEpeHHBIE W PaBHOCTOPOHHUM  TPEYrOJbHUKH. HepasencrBo
TpPEyroJIbHUKA

65 CpoiicTBa M TpU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB

6.6 CBoiicTBa W TpPU3HAKK TApaUICIbHBIX NpsAMbIX. CymMMa yIJIOB TPEyroJbHUKA.
Bueminue yribl TpeyrojibHUKa
[IpsimoyronbHbId  TpeyroibHUK. CBOMCTBO ~ MeAMaHbl  MPSMOYTOJIBHOTO

6.7 TpeyroJibHUKA, NPOBENEHHOW K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpIMOYTOIBHBIN TPEeyTroabHUK ¢ yriom B 30°
HepaBeHncTtBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE

6.8 JIOMaHOH, Teopema O OojblIeM yrie U Oojbllield CTOPOHE TPEYroJIbHHKA.
[TeprieHAMKYSp U HAKJIOHHAS

6.9 I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeIMHHbBIN EPIEHANKYIISP
K OTPE3KY KaK Nr€OMETPUUECKHE MECTA TOUEK

6.10 OKpy>XHOCTb U KpYT, XOp/1a U IUaMETp, UX CBOMCTBa. B3anmHoe pacnonoxeHue
OKpY>KHOCTH U TipsiMoii. KacarenbHast 1 cekyias K OKpy>KHOCTH

6.11 OKpyXHOCTb, BIIMCaHHas B Yrojl. BrucaHHas W OINHUCAaHHAs OKPY>KHOCTH
TpEyroJbHUKA

8 KUIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
6 I'eomeTpust

6.1 UYersipéxyronbauku. Ilapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpanenusi, paBHOOOKasi Tpamerusi, e€ cBoWcTBa W mpu3HaKku. [IpsmMoyronbpHas
Tpanenus

6.4 Meron yaBoeHust menuanbl. LleHTpanbHas cummerpusa. Teopema daneca u
TeopeMa O MPONOPIMOHATBHBIX OTPE3KaX

6.5 CpenHue TMHUY TPEYTOJIbHKKA U Tpanenuu. LleHTp macc TpeyroiabHuKa

6.6 [lonobue TpeyronbHUKOB, KOdQduiment noaodus. IlpuzHaku nonoOus
TpeYroJdbHUKOB. [I[pruMeHeHue moqo0us Ipy pelieHu MPaKTUYECKUX 3a/1a4

6.7 DopMmymbl 1Jis TJIOMIAAN TPEYTONBHIKA, MapajiesorpaMmma, pomoa u Tpanenuu
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CroiicTBa momasei reomerpudeckux puryp. OTHOIIEHNE TUIONIAAeH MOT00HBIX

6.8
uryp
6.9 Brrunciienne rmiomaneid TpPeyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYaTOMU
Oymare
6.10 Teopema Iludaropa. IIpumenenue Teopembl Iludaropa mnpu pemeHun
MIPAKTUYECKHX 3aja4
CuHyc, KOCHHYC, TaHT€HC OCTpPOr0 yIrjia MpPsIMOYTOJIBHOTO TPEYrojbHUKA.
6.11 OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. TpuUTOHOMETpUYecKne (QyHKIUH
yriioB B 30°, 45° u 60°
6.12 Brnucanneie M 1eHTpajgbHbBIC YIJIBI, YTOJ MEXKIY KacaTelIbHOW U XOPAOHU. YTJIbI
MEXJ1y XOpJIaMU U CEKYILIUMU
6.13 BrnicaHHble U ONMCAHHBIE YETHIPEX YT OIbHUKU
6.14 B3aumuoe pacrionoskeHue IByx okpykHocteil. Kacanue okpyxkHocTeil. Obmue
KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpus
6.1 Cunyc, xocunyc, tanreic yrios ot 0 no 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3aJ1a4 C UCIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BEACHUH OTPE3KOB XOpAl, TEOPeMbl O NMPOH3BEICHHU OTPE3KOB
CEeKYILIMX, TeOpeMa O KBajipaTe KacaTeJIbHOU
Bektop, mnmuHa (MOIynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, MPOTHBOIOIOKHO
6.5 HalpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepalMy HaJ BEKTOpaMmH. PasznokeHue BeKTOpa IO JBYM HEKOJUIMHEapHBIM
BEKTOpam
6.6 Koopnunatel Bektopa. CkalsipHOE NpPOU3BEIEHUE BEKTOPOB, IPUMEHEHHUE Jif
Hax0>KJIeHUs ITTUH U YIJIOB
JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTU. YPaBHEHHUS MpPSMONM U OKPYKHOCTH B
6.7 KOOpJMHATaxX, MepeceyeHnue OKPYKHOCTEH W MpsAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHE
6.8 [IpaBUnbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna OKPYKHOCTH. I'panycHas u paguaHHash Mepa yrijia, BBIYUCIEHHE UIMH JYT
OKpPYKHOCTEN
6.10  ILmomaxap Kpyra, CEKTOpa, CETMEHTa
6.11 JIBWKeHHMsT TIJIOCKOCTH ¥ BHYTPEHHHE CUMMETpud Guryp (dIeMeHTapHbIe

npencrasienus). [lapamiensueiif neperoc. [loBopot
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 001IIEr0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUIMU: MHOKECTBO, IIOJMHOKECTBO, ONEPALIUU
Ha/l MHOXKECTBAMH; yMEHHE OIEPUPOBATh MOHATHAMHU: Tpad, CBIZHBINA
rpad, naepeBo, LUK, NPUMEHITh WX TMPH pEIIeHWH 3a7a4d; yMEHHe
UCTIONB30BaTh Tpaduyeckoe NPEeACTAaBICHUE MHOXKECTB ISl OIHCAHUS
pealibHBIX MPOLIECCOB U ABJICHUHN, IPU PEIICHUU 3a/1a4 U3 IPYrUX Y4eOHBIX
IIPEIMETOB

YmMmenue OIICpHUPOBATH IIOHATHUAMU: OIPCACICHHUEC, aKCHUOMa, TEOpEMa,
J0Ka3aTCIbCTBO, YMCHHC paciio3sHaBaTb HCTUHHBIC u JIOKHBIC
BbICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBAaHHI

YMeHHe OnepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIO, IIPOCTOE H
COCTAaBHOE YHUCJIO, AECIUMOCTb HAaTypalbHBIX YUCEJ, IPU3HAKU JCIUMOCTH,
IeJI0€ YUCIIO0, MOYJIb YHCJIA, OOBIKHOBEHHAS IpOOb M JeCSTUYHas ApoOb,
CTaHJApPTHBIA BHUJ YHCIA, PALMOHAIBHOE YHMCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTUyecKuil KBaJpaTHbI KOpPEHb; YMEHHE BBINOJHATH JIEHUCTBUS C
4yCclIaMH, CPaBHMBAaTh M YIOPAJOYMBATH YWCIA, NMPEACTABIATH YMCIIA HA
KOOPJMHATHOM IIPSAMOM, OKPYIJIATH YHMCIIA; YMEHHE JelaTh NPUKUAKY U
OLICHKY Pe3yJIbTaTa BIYMCICHUN

YMeHne omnepupoBaTh MOHATHUSMH: CTEINEHb C IEJIbIM I0Ka3aTeleM,
apuMeTHYECKU KBaJpPAaTHBIA KOPEHb, MHOTOWICH, anredOpandeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEeHU OOJbIle
€IMHUIIBI; YMEHHUE BBIMOJIHATH pacu€Thl 1o (opmyniaM, mpeoOpa3zoBaHUs
HENbIX, APOOHO-PAIIMOHATBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHSIMH,
pa30KeHUE MHOTOYJICHA HA MHOYKHUTEIIH, B TOM YHUCJIE C UCIOJIb30BaHUEM
dbopMyI pa3sHOCTH KBaJPaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue omnepupoBaTh IMOHATUSAMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOI MepeMEeHHOMN, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHUE peliaTh JIMHEHHble M KBaJpaTHble ypaBHEHMs, JApOOHO-
palMoOHaJIbHBIE YpaBHEHHS C OJHOW MEPEeMEHHOH, CHCTEMBI JIBYX
JUHEWHBIX ypaBHEHUH, JMHEWHble HEPABEHCTBA M MX CHCTEMBI,
KBaJlpaTHbIE U APOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHON MEPEMEHHOM,
B TOM YHCJIE NPU PELIEHUH 3a7ad U3 JAPYruX NPEIMETOB U NPAKTHUYECKUX
3a/1a4; YMEHHE HCII0JIb30BATh KOOPJIMHATHYIO NPSIMYI0 U KOOPJIHWHATHYIO
TUIOCKOCTH JIJIsl U300pakeHUs! pellieH! ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: GYHKIUS, Tpapuk (QYHKIUU, HYIU
(GYHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HAWMOOJBINEE W HAWMMEHBIEE 3HAaYeHUs (DYHKIUU; yMEHUE
ONEpUpPOBaTh MOHATHAMM: NpsMas MPONOPLUOHAIBHOCTb, JIMHENHHAs
byHKIMSA, KBaapaTuuHas (QyHKUMs, oOpaTHas MPONOPIHOHATBHOCTS,
napabosna, runepboia; yMeHue CTpouTh rpaduku pyHKIUH, HCHOIb30BATh
rpaduku s OINpeneieHHs] CBOMCTB IPOLECCOB M 3aBUCUMOCTEH, JUId
peleHus 3a/a4 U3 JPYruX Y4YeOHbIX NpPEIMETOB M pealbHOW >KHU3HU;
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YMEHHE BbIpaXKaTh GOpMyJIaMU 3aBUCHUMOCTH MEXAY BETMUYNHAMU

YMeHue onepupoBaTh MOHITUSIMU: TIOCIEI0BATEIbHOCTD, apudMeTndeckas
U TeOMETpPUYECKas MPOrpecCMd; YMEHHE HCIO0JIb30BaTh CBOWCTBA
nocieaoBaTenbHOCTeH, (POPMYIBI CYMMBI U OOILEr0 4jieHa MPH PEIIeHUN
3a1a4, B TOM YHUCIE 3a7ad U3 APYruX Y4eOHBIX NPEIMETOB U peabHON
KU3HU

YMeHue pemars 3a7aun pa3HbIX TUIIOB (B TOM YKCJIE HA MPOLIEHTHI, 10JIU U
4acTH, JBUWKEHHE, paboTy, 1IEHy TOBAPOB U CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3a7ayd M3 00JacTU yIpaBleHUS JIMYHBIMH M CEMEHHBIMHU
¢dbuHaHCaMM); YMEHHE COCTaBIISATh BBIPAXKCHHUsI, YpaBHEHHUS, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJaud, HCCIIEI0BaTh IIOJIyUEHHOE pELICHUE U
OLICHUBATh MPABAOINOI00HOCTH MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATHIMHU: (HUTYpa, TOYKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroJ, MHOTOYIOJbHUK, TPEYrOJIbHUK, PABHOOCAPEHHBIA U
PaBHOCTOPOHHHIA TPEYrOJIbHHUKH, TPSIMOYTOJILHBIA TPEYTOJIbHUK, MEIUaHa,
OuccekTpuca " BBICOTA TPEYTrOJIbHUKA, YEeTBIPEXYTOJLHUK,
napajieiorpaMM, — pomM0O,  NPSAMOYrOJbHHK,  KBajapaT,  Tpareuus;
OKPYXHOCTh, KpYT, KacareibHas; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMU
durypamu; yMeHue pemaTh 3a/1a4u, B TOM YUCIIE U3 TIOBCEAHEBHOM JKU3HH,
Ha HAXOXKJECHUE TEOMETPUYCCKHX BEIMYMH C TPUMCHEHHUEM H3YyYEHHBIX
CBOICTB Quryp u ¢pakToB

10

11

12

13

14

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (QUIyp, PpaBEHCTBO
TPEYTOJIbHUKOB; NapaJIeIbBHOCTh M NEPHEHAUKYJISAPHOCTh NPSAMBIX, YroOJl
MEXIYy MpsAMBIMH, NEPHEHIUKYJSAP, HAKIOHHAs, NPOEKIMs, Ioaodue
¢buryp, nomgoOHbIE TPEYrOJbHUKHU, CUMMETPUSI OTHOCUTEIBHO TOUYKU U
IpsSMOii; yMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U 1ojgodue ¢puryp,
IIapaJUIEIIbHOCTD U MEPIIECHIUKYISIPHOCTD NPSAMBIX B OKPYKAIOIIEM MHUPE

YMeHne OIICPHUPOBATH TMNMOHATHAMU: NJIMHA, PACCTOAHUEC, YIroOJl (BGJ’II/I‘-II/IH&
yria, CHHYC U KOCHHYC YIJla TPeyroJbHUKa), TUIOMIA/lb; YMEHHE OLIEHUBATh
pa3Mepsl MpeIMETOB U OOBEKTOB B OKPYXAlOIIeM MHpE; YMEHHE
OPUMEHSTh (POpPMYNBl MEPUMETpa M TUIOMIATU MHOTOYTOJIbHUKOB, JITHHBI
OKPY)KHOCTH W IUJIOMAaad  Kpyra, oObemMa  IPSIMOYTOJIbHOTO
napajuie’enunesaa; yMEHUE  TNPUMEHATh  MPU3HAKU  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME€ YIJIOB TpPEYTrOJIbHUKA, TEOpeEMY
[Tucparopa, TpUrOHOMETPUUECKHE COOTHOIIEHUS MAJSl BBIUYUCICHUS JUIHH,
pacCTOSIHUH, TIOIIAACH

YMenue  wu3oOpakaTh  IUIOCKME  (QUIYpbl M UX  KOMOHMHAIMH,
OPOCTPAaHCTBEHHbIE (UTYpbl OT PYKH, C TOMOLIbIO YepPTEKHBIX
MHCTPYMEHTOB U 2JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIHCaHMIO

YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJbHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpa Ha
YHUCIIO, CKaJspPHOE IIPOMU3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BATh
BEKTOPBI M KOOPAUHATHI JUUIS IIPEACTABIICHNS JAHHBIX U PEIICHUS 3a1ad, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

YMmenune OIICPHUPOBATH ITOHATUAMMU: CTOJIONKOBBIE U KPYroBBIC nUarpaMMel,
Ta6J'II/II_U:I, cpeaHee apI/I(I)MeTI/I‘{eCKOC, MEauaHa, HanOOJIbIIEe n
HAaMMCHBIICEC 3HAYCHHA, pa3dMax 4YHUCIOBOIO Ha60pa; YMCHHUE HU3BJICKATD,
HHTCPIPECTUPOBATL U HpeO6pa30BLIBaTL I/IH(I)OpMaI_II/IIO, MMpEaACTaBJICHHYIO B
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TaOIMIAX M Ha AMarpaMmax, OTPakarolyl0 CBOWCTBA U XapaKTEPUCTUKU
pEaIbHBIX MPOLIECCOB M SIBJIEHUH; YMEHHME paclo3HaBaTb W3MEHYMBBIC
BEJIMYMHBI B OKPYXKAIOIEM MHUPE

15

YMeHue omnepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CITyYaHBINA
IKCIIEPUMEHT),  DJIEMEHTApHOE  COObITHE  (DJIEMEHTAPHBIA  MCXOJ)
CIIy4aifHOTO OIIBITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX  COOBITMI B  ONBITaxX C
PaBHOBO3MOXXHBIMU AJIEMEHTAaPHBIMU COOBITUSMU; YMEHHUE pellaTh 3a7auu
METOJIOM OpTraHHW30BAHHOTO Iiepedopa W C HCHOJb30BAHUEM IIpaBUIIA
YMHOXEHHS; YMEHHE OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHH H
SBJICHUHM, TIOHUMATh POJIb MPAKTUYECKU ITOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHII B OKpYXalolleM MHUpPE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCEI M €ro
POJIBIO B MACCOBBIX SIBJICHUSAX

16

YMeHue BpIOUpaTh NOAXOAIIMM N3YUEHHBIN METOA JUIsl pellieHus 3aauH,
IPUBOJUTH IIPUMEPHl MATEMaTUYECKMX 3aKOHOMEPHOCTEH B INPUPOAE U
JKU3HHM, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE,
ONMCHIBATh OTJEJIbHBIE BBIIAIOIINECS PE3YJbTAThl, IMOJIYYEHHBIE B XOJ€
pa3BUTUS MaTEMaTUKHM KaK HAayKH, IPUBOJUTH NPUMEPBl MAaTEMATUYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Koxa IIpoBepsieMblii 3JIeMEHT cOAePKAHUSA
1 Yucna v BIYKCICHUS
11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
19 OOBIKHOBEHHBIE M J€CATUYHbIE APOOM, MPOLEHTHI, OECKOHEUHbIE MEPHUOANUYECKHE
npobu
1.3  PanmonansHble uncna. ApupMeTHIecKre ONepalnu ¢ paluoOHaIbLHBIMHI YUCIaMH
1.4  JleficTBUTEIbHBIC YHCIa. Apr(METHIECKUE ONEPALUH C JCHCTBUTEILHBIMU YUCIAMH
15 [TpubnmxEénnpie BBIMHMCICHUA, MPABHIA  OKPYIICHWS, NPUKMAKA M OLCHKA
pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )
29 Crenens ¢ uenbiM nokaszareneMm. CTeneHb ¢ palluOHaIbHBIM MoKa3aTesneM. CBoiicTBa
CTETEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernueckuit KOpeHb HaTypalbHOH creneHu. JleHcTBUS ¢ apuMeTHYECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenble U 1poOHO-palioHaNIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHH
39 Ilenpile u ApoOHO-panMOHaTIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
3.3  Pemenue TekcTOBBIX 33124
4 UmcaoBbIe OCIEI0BATENHBHOCTH
4.1 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH
4.2  Apudmerndeckas u reoMmeTpudeckas nporpeccuu. @opmysa CiI0KHbBIX IPOLIEHTOB
5 OYHKIIH
OyHK1us, cnocoOsl 3aaanus GyHkuu. I'paduk pynkuun. O6nacTb onpeneneHus u
51 MHO’KecTBO 3HaueHui (yHkuuu. Hymu @ynkuuu. [TpoMexyTkn 3HaAKOMOCTOSIHCTBA.
[TpomMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHMHHUMYMBI (DYHKIHH.
HauGonrp1iee n HaumeHblliee 3HaueHHE (PYHKIUN HA IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3  MHOroyrojibHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 | HM3mepeHue reoMeTpU4YeCKUX BEIUYHH
7.6 BekTops! Ha TII0CKOCTH
8 BeposITHOCTh M CTaTUCTHKA




23

8.1 OmnmcaTenabHas CTaTUCTHKA
8.2 BeposiTHOCTD

8.3 KomOuHaroprika

8.4 MHuoxecTBa

8.5  I'padsl
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

- Maremaruka. ['eomerpus: 7 - 9-¢ kiaccol: 6a30BbIid ypoBeHb ATanacsH JI.C.,

Bbyry3os B.®., Kagomuer C.b., Akmuonepnoe obmiectso "WsnatensctBo "IIpocBemienne"
(o 29 ampens 2027 rona).

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
bubmmoreka LIOK https://m.edsoo.ru/7f41al2c

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HHTEPHET
bubaunorexa I{OK https://m.edsoo.ru/7f41al2c
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