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MNOSICHUTEJBbHASA 3AIINCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX PAa3/eNOB IIKOJIbHOW MAaTeMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, OMNHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JI0Ka3aTeNbHbBIC PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHS, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dopMynupoBath oOpaTHble yTBEpKAeHHU. Oco00e 3HaUeHuE T0Ka3aTeabHas JIMHUSL
UMeeT [ yriTyOnE€HHOTO N3YYeHHSI MAaTEMaTHKU.

[lenpro U3y4eHUs] TEOMETPUU SIBIISIETCA MCIOJb30BaHME €€ KaK HHCTPYMEHTa
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U MIPAKTUUECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  ku3HM.  OOyyarolmuiicss  JODKEH  HAyuuTbCAd  ONPENENAThH
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOMIalb  3€MENBHOTO  ydYacTKa, pPACCUYUTHIBATH  HEOOXOOUMYIO  JUIHHY
ONTOBOJIOKOHHOTO Kabens Wik TpeOyeMble pa3Mephbl Tapaka s aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BBIUYUCIUTEIbHAS JIMHUS B MU3YyUYEHUU T€OMETPUHU.
[Tpu pemieHnu 3aga4 MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicss y4uTcs CTPOUTH
MaTeMaTHYeCKUe MOJENH PEaNbHBIX IKU3HEHHBIX CHUTyalluil, MPOBOJIUTH
BBIUMCJICHHS] M OIICHUBATh aJICKBATHOCTH MOYYEHHOTO Pe3ybTaTa.

Oco6eHHOCTh YueOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS TeOMETPUN COCTOUT B
TOM, YTO OOYyYaloILUeCs] HE MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMU MOHATUIMHU, a
YBEpEHHO OBiajJeBaloT UMH. CyIIECTBYIOIINE TEMbI TPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rTyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TIOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAaX, Mpexk/e Bcero pusuke u nuHpopMaTHKe,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH TPAKTUYCCKUX
3amad.

CornacHo yueOHOMY TUIaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJEHHbIA yueOHbIH
kypc «['eoMeTpusi», KOTOpBI BKIIOYAET CIEIYIOIIME OCHOBHBIC pa3eibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha u3yudenune yueOHoro kypca «I'eomerpusi» orBoautcsa 204 yacos: B 7 kiacce
— 68 yaca (2 gaca B HeJeno), B 8 kitacce — 68 vaca (2 yaca B Hefen0), B 9 kiacce —
68 gaca (2 yaca B HeneIO).

@®opMbl NpOBe/IeHUsI 3aHATHI: TPyIoOBas paboTa, paboTa B mapax, oecena,

WCCJIeIOBaHNE, MHIUBUTyaJIbHAS paboTa.
dopMa UTOTOBOTO KOHTPOJIS - 3a4eTHas paboTa.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U cMexHBIE YIUIbl. [lapauienbable U EpIIeHIUKYIIIPHBIE IIPSAMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYP, HUX PACIOIOKEHHH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoicTBa. [lpusHak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuiesibHbIX OpsiMbiX. CyMma yIvIOB  TpEeyroJibHHKA. BHEmHWe  yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy»KHOCTb, BIIICAaHHAs B yTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHUCa yIiia M CEpEANHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPAIICLHH.

CpenHsas nuHUSL TPEyrojJbHUKA. METOoJ yABOEHUS MEAUaHbl TPEYrOJIbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyroiabHUKOB, Kodbdunmuent mnomodus. I[lpusHaku mnomoOus
TpeyroabHUKOB. [IpuMeHeHue mMoao0usi MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYP.
[Ipocreiimme GopMyIbl 7S IO TPEYTONIbHIKA, MapauieiorpaMma, pomoa u
Tpanenuu. [lnomaan nogoOHeIX puryp. OTHOIIEHHE MIIOIIA/IeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

JIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojibHuKa. TpuroHomerpuueckue ¢GyHkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTJIBI, YTOJI MEKly KacaTeJIbHOU U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHHCcaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

CuHyc, KocuHyC, TaHreHc yraoB ot 0° npo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynel  npuBeneHus.  Pemenue
TPEYroJILHUKOB. Teopema KOCMHYCOB U TEOpEeMa CUHYCOB. PellleHne MpakTHYeCcKuX
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Pemenne 3a1a4u
F€OMETPUYECKON ONTUKH.

TpuronomeTpuyeckue bopMmynbl IS IUIOWIAAM  TPEYTOJIbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPY>KHOCTHU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O POU3BEIECHUH OTPE3KOB CEKYILMX, TEOPEMA O KBaIpaTe
KacaresbHOU. [IpuMeHeHune npu pemeHnn reOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTuu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSAMBIX
B KoopauHarax. @Dopmyna paccTosHus OT TOYKM J0 mpsmou. Iliomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasyiokeHus: BEKTOpPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEAECHUSA BEKTOPOB U HAXOXKIECHUA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBesieHrns 00 N3MEPEHNH JNTMHBI OKPYKHOCTH U IIJIOIAIN
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHsT U ero cBoiicTBa. PaeHcTtBo Quryp. IlposiBiaeHus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTHIKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HU I YCHEIIHOW MpodecCHOHaNbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS 3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  MUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM 1 MyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YyIOIIHECs OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATECIILHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (PopMyIUpoBaTh
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpUTENbHbIC U OTPUIIATENIbHBIC, €IUHIUYHbIC, YACTHBIC U 00II1E, YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAHMS, DOKCIEpPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/ OOCYXXIIEHUS 3a/J1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBHI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YJIbTAThl PEHICHUS 3a/layi, SKCIIEPUMEHTA, UCCIICOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4YeOHBIX MaTEeMaTUYeCKUX 3ajady, MPUHUMATh IIeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opMax paboThl (00CyxkaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, alTOPUTM pelIeHUs 3adadd (WId ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYECHHH MaTEMaTHYeCKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00y4yeHus B 7 kj1acce 00y4aromuics MOIYYUT CIEAYIOIUE TPEIMETHBIE
PE3yIbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TeOMETpUUECKHE (UIYpbl, BBIMOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYMHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOJIHBIX OOBEKTOB. Paznmuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUN 3a]1a4.

[IpoBOANUTE JTOTMYECKUE PACCYKICHUS C MCIOJIb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUU F€OMETPUUECKUX 3a]1a4.

Onpenensty napauieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTh YHUCIIOBBIC 1 OYKBEHHBIE 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHUH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenendars
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUSCKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynMpPOBaTh ONMPEIACICHUS OKPYKHOCTM WM Kpyra, XOpIbl U JHaMeTpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, IMOJIb30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJbHOW M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJIyduT CAEAYIOLUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM IPHU PELIEHUU T'€OMETPUYECKUX 3aaad. PazmuyaTh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

Hcrnonb30BaTh CBOMCTBA TOUYKM MEPECEUEHUST MEAMAH TPEYrOJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPONOPLHMOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpaJbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PELICHUU 3a7a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3oBaHuu MoAoOUA U O MOAOOHBIX (urypax. [lonb3oBaTbesa NMpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHSATH OTHOIIEHHS IPOMOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W uCHonp30BaTh mpocTeiimue  (GopMynbl IS IIOLIAAH
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



NOJOOHBIX (PUTYp U MPUMEHATH NPHU pelieHuH 3anad. [IpuMeHsATh MmoydyeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bianerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, yIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1ry oOyueHus B 9 ki1acce o0y4aromuiics MOIyYUT CIAEAYIOINE MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcsa GopMysiaMy MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PEUIEHWH TeOMETpUYECKUX 3anad. [IpuMeHSATh NoJydeHHBbIE 3HAHUS IpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IpuMEHSATH TPUTOHOMETPHIO B 33Ja4aX HA HAXO0KJICHUE IJIOIIA1, BEIBOJANUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BEIBOJAUTh U TpUMEHATh popMmyiy ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

MmeTts npencraBiaeHue 0 TOMOTETUN, IPUMEHATH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAY KacaTelIbHOM U XOPAOW MPH PELIEHUH T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUHU OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnagers moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJHOTO 4YJIeHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTMHEHMHON PYHKIMH. YMETh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [APAJUICIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HaXOXJECHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSSHUSL OT TOYKHM JO MPSIMOM, IMJIOIIAAM MapajjienorpamMmma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U TNpaKkTUYECKUX 3ahad. [IpuMeHsATP MeTOoJ KOOpAMHAT B  IPAKTHKO-
OpPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a]adax.

Bnanete moHSATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
BiageTe NpakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpJIMHAaTaMH BEKTOpa. Biagers CcI0oKeHHWEM W BBIYMTAHHEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpumeHsATs 1oJlydeHHBIE 3HAHUS B
OpOCTEHIINX PU3NUECKUX 3a]auax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro0
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpUMEHSTh CKAIApPHOE IPOU3BEACHUE BEKTOPOB  JUIA
HaxXOXXJIEHUs JUIMH M YIVIOB. Pemiarb reoMeTpuYecKkue 3aladyd ¢ IOMOIIBIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyecKkux U (pu3ndyeckux 3agavax.

Branete NOHATHSAMHM NPABHIBHOIO MHOIOYT'OJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHON MEphI yIiia, BEIUUCIATH IJIOLIaAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TPHU
pelIeHuN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUSI 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH M IUIOIIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU pEUICHUU T€OMETPUYECKUX 3aau.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIENIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Hauana reomerpuu. [Ipocreitmme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 18 1 bubmmorexa LIOK
p P ' https://m.eds00.ru/78c146c4
N3mepenne reoMeTpuIecKuX BETHIHH
bubmuorexa [JOK
2 TpeyrombHnicH 12 ! https://m.edsoo.ru/78c146c4
3 [TapamnensHOCTh. CyMMa yIiioB 10 1 bubnuoreka [IOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
bu6mmoreka [JOK
4 IT 11
PAMOYTOJIbHBIE TPEYTOJIbBHUKU https://m.edsoo.ru/78c146¢c4
bu6mmoreka [JOK
5 r 2 1
cOMETpITIECiie Hepasenctna https://m.edsoo.ru/78c146c4
OxpyxxHOoCTh. ['eoMeTpruyeckue Mecra
6 Touek. ITocTpoeHus ¢ TOMOIIBIO HUPKYIIS 11 1 bubmotexa [JOK
" p HIPIO HHPIKY https://m.edsoo.ru/78c146¢4
U JTMHEHKN
7 [ToBTOpenue, 06001ICHNE, 4 1 bubmuorexa [JOK
cHCTeMaTHu3alus 3HaHUu! https://m.edso0.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
! HeTbipExyrobHHKH 14 1 https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
2 Tonobne 12 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromare 10 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa u Hauana 12 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIbl 1 4eTBIPEXYTOIbHUKH, CBSI3aHHBIE C 14 1 bubnuorexa [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
5 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 6 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/ KonTpoabubie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
1 Petuerie Tpeyronbuuios 22 1 https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 lonodue TpeyrombHmkos o L https://m.edso0.ru/dddde230
bubnunoreka LIOK
3 Merox xoopauHat o L https://m.edso0.ru/dddde230
bubmmoteka IIOK
4 Bexrops! 8 1 https://m.edsoo.ru/dddde230
5 JlmuHa OKpYXKHOCTH U IUIONIAL Kpyra 8 1 brbmmorexa [IOK
Py Tt kpyr https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
6 JBIOKCHHUS ILIOCKOCTH 8 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 4 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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HOYPOYHOE INIVIAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB 1 3 o
ara JIEKTPOHHbIE M (poBbIE
Ne i/ Tema ypoka Kontpoabusbie IIpakTnueckue P P
Bcero U3yueHusi oOpa3zoBaTeSibHbIE Pecypchl
padoThI padoThI
1 HcTopust BO3HUKHOBEHUS 1 bubnuorexa [IOK
' U Pa3BUTHsI TEOMETPUU https://m.edso0.ru/925af86b
HavansHbie moHATHS
2 reomeTpuu. Touka 1 bubmorexa HOK
' puH. ’ https://m.eds00.ru/659¢4331
npsiMasi, OTPE30K, JIyd
[TonsTue 06 akcuome,
3 TeopeMe, I0Ka3aTeNbCTBE, 1 bubnmorexa LIOK
' OIIPEIENIEHNH, CBOMCTBE, https://m.eds00.ru/3d223477
MIpU3HAKe
BsaumHoe pacnonoxenue
TOUYEK Ha MPSAMOH.
4 N3me eHI/I: JIUHBI 1 bubmorexa LOK
' P 8 https://m.eds00.ru/92b776f1
OTpe3Ka, PACCTOSIHUE
MEXTy TOUKaMHU
BsaumHoe pacnonoxenue
TOYEK Ha IIPSIMOM.
5 N3mepenue IrHbBI 1 bubmmorexa [IOK
' P https://m.edsoo.ru/7f06e8ce
OTpE3Ka, PACCTOSIHUE
MEXTy TOUYKaMHU
[TonyninockocTh U yroir.
Y o bubmuoreka [IOK
6. Bupe! yrnos. U3mepenue 1

BCJIMYHH YI'JIOB

https://m.eds00.ru/36862bf3



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/36862bf3

[TonynnockocTs U yroi.

7 Bupge! yrios. U3mepenue bubmmorexa [JOK
' ABL YO8, P https://m.edsoo.ru/21ce4ff2
BEJIMYUH YTJIOB
Beprukanbaeie u
CMCXKHBIC JIBI.
8 Ia aJIJIeHZ:IBIG " bubnmoreka [JOK
' P https:/m.edsoo.ru/7399faea
MePIEeHIUKYIISPHBIE
psiMbIe
Beprtukanbabie u
CMCXKHBIC JIBI.
9 Ia aHHeHZ:IHe . bubmmoreka [JOK
' P https://m.edsoo.ru/5¢c2c0dff
MePIEeHIUKYISPHBIE
npsiMbIe
BepTtukanbabie n
CMCIKHBIC YTJIBI.
10 [TapannensHbie U bubmorexa LOK
' P https://m.eds0o.ru/4adbf678
MePIEeHIUKYISPHBIE
npsiMbIe
BepTtukanbabie n
CMCKHBIC YTJIbI.
11 [TapannensHbie U bubmorexa [TOK
’ P https://m.edsoo.ru/d04bb9c5
MePIEeHIUKYISPHBIC
MpsiMbIe
but6mmorekxa [IOK
12. b
neceitprca yra https://m.edsoo.ru/da5e003c
13. buccekrpuca yria bubnmorera LHOK

https://m.edso0.ru/557998af



https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af

Jlomanasa. Bunggsl

bubnunorexa LIOK

14. HOMaHHf' Jlnmsa https://m.edsoo.ru/c84d7212
JIOMaHOU
MHOroyroiabHuKH.
IIepumerp
15 MHOT'OYTI'OJIbHUKA. Bu6mumoteka [JOK
[loHsiTHE O BBIMYKIIBIX U https://m.edsoo.ru/0Oaab8dfc
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyrojabHuKH.
[Iepumerp
1. MHOTOYTOJIbHUKA. Bbu6mmoreka [JOK
IToHsATHE O BBIMYKIIBIX U https://m.edsoo.ru/6cac74dc
HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAX
17 WNHcTpymenTs! s bubnmnoreka HOK
U3MEPEHUH U IIOCTPOCHUM https://m.edso0o.ru/333ech98
KonTponbHas padota no
teme "Havana reomerpun.
[Ipocreitmme
18. reoMeTpuyeckre Gurypsl bubmmorexa LIOK
. https://m.edsoo.ru/aalb7981
U UX CBOMCTBA.
N3mepenue
reomeTpuueckux ¢uryp"”
19 Menuana, 6uccekTpuca u bubnuotexa [JOK
BBICOTA TPEYTOJbHUKA https://m.eds00.ru/9ae97099
20 Menuana, OGuccekTpuca u bubnunoreka LIOK

BBICOTA TPEYTOJIbHUKA

https://m.edsoo.ru/dc3e45d1



https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/333ecb98
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PaBenctBo

bubnunorexa LIOK

21.
TPEYroJIbHUKOB https://m.edsoo.ru/8e04a02f
IIepBb1it 1 BTOpOH
22. NPU3HAKH PAaBCHCTBA bubamorexa LIOK
peyro ‘o https://m.edsoo.ru/0f5d60af
TPEYrOJIbHUKOB
[TepBsiii 1 BTOpOit o OK
23. IIPU3HAKHU paBEHCTBA nommorera L
https://m.edso00.ru/34f8650e
TPEYTrOJIBHUKOB
PaBHOOe1peHHbIE
24, TPEYTrOJIbHUKHU U UX bromorexa LIOK
4 https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC BuG OK
25. TPEYTrOJIbHUKH U UX nomorexa L
g https://m.edsoo.ru/7e10fb44
CBOMCTBA
PaBHOOepeHHBIE BuG OK
26. TPEYTOJILHUKH U UX nomorexa L
CBONCTRA https://m.edsoo.ru/1c2cc982
BOMCTB
IIpusnax Bu6 OK
27. paBHOOEPEHHOTO nomorexa L
https://m.edso0.ru/480b3c40
TPEYTrOJIbHUKA
)8 Tperuii npusHak bu6muoreka [JOK
‘ paBEHCTBA TPEYrOJIbHUKOB https://m.edso00.ru/b4229637
29 Tperuit npuznax bu6muoreka [JOK
' paBeHCTBA TPEYTOJbHUKOB https://m.edsoo.ru/7a899c49
@urypsl ¢ 0CeBOI
30 cumMmetpuen. [Tpumepst bubnmoreka [JOK

CHMMETpPHUU B
OKpYIKaroIieM MHpe

https://m.edsoo.ru/83d5ffea



https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/b4229637
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31 Konrponsnas pabora no Bu6mumotexa [JOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a%a78
32. [TapamienbHOCTE IPSMBIX bubmmorexa LIOK
https://m.eds00.ru/a081482d
33, CBolicTBa ¥ IPU3HAKU bubnuoreka [JOK
MapayIEAbHbIX PSIMBIX https://m.eds00.ru/75899b52
” CBoiicTBa ¥ IpU3HAKU bubnnoreka [JOK
MapajyIeabHbIX TPIMbIX https://m.edsoo.ru/e0fde699
35, CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
MapajyIeabHbIX TPIMbIX https://m.edso0.ru/070fd7db
36, CBolicTBa ¥ IPU3HAKU bubnuoreka [IOK
MapaJIENbHBIX TPSIMBIX https://m.edso00.ru/5c90c339
37, Cymma yriioB bubmuoteka [IOK
TpEeyroJIbHUKA https://m.edsoo.ru/7af6d9e6
38, Baemnue yrisl bubmmnoreka HOK
TpEyroJIbHUKa https://m.edsoo.ru/bc409f4f
39, Bueurnue yrisl bubmuoreka [IOK
TpeyroJibHuKa https://m.edsoo.ru/371cbell
CyMMa BHYTpPEHHUX
JIOB MHOT'OYTOJIbHUKA U
40. Z:/MMa BHeIHI}{,:IX YIJIOB bubmmorexa [OK
https://m.edsoo.ru/a3dd667f
BBIITYKJIOTO
MHOTOYTOJIEHUKA
KonrtponbHas pabora no
AL teMe "[lapannenbHOCTs. bubmuoreka [IOK

Cymma yrioB
MHOTOYyTOJIbHHUKA"

https://m.edso0.ru/40947485
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IIpu3Haku paBeHcTBa

42 OPpsIMOYTOJIBHBIX Bubmorexa HOK
' PAMOYT https://m.eds00.ru/330d63ff
TPEYrOJIbHUKOB
IIpu3Haku paBeHcTBa
43 OPSIMOYTOJIBHBIX Bubmorexa HOK
' PAMOYE https://m.eds00.ru/0e1544dc
TPEYrOJIbHUKOB
a4 [lepnenaukynsp u bubnnorexa [JOK
' HaKJIOHHAs https://m.edso0.ru/957310000000000
CBONCTBO MeIUAHBI
MPSIMOYTOJIBHOTO
45 S — bubnuoreka [{OK
' PEYTOILIIIA, https://m.edsoo.ru/b34a450e
MPOBEACHHOM K
TUTIOTEHY3€
CBONCTBO MeIUAaHBI
IPSAMOYTOJIBLHOTO
16 Tpe O}J,II;JHI/IKa bubnuoreka [{OK
. PEYTOIBHITA, https://m.edso0.ru/83fabf79
MPOBEAEHHOM K
TUTIOTEHY3€
IIpsimoyToabHBIN
47 T i OJ}IIEHI/IK C YIJIOM B Bubmiorexa [IOK
' peyr yr https://m.edso0.ru/52b57d0f
30 rpaaycoB
[IpssMoyTonbHBIM
48 TPEYTOJBLHUK C YIIIOM B Bubmorexa [JOK
) peyr yr https://m.edsoo.ru/aec6d443
30 rpaaycoB
CoOOTHOIICHUS MEXTY
but6mmoreka [IOK
49. CTOPOHAMH U yriIaMH

TpPEeYrojJbHUKA

https://m.edsoo.ru/95db41f7



https://m.edsoo.ru/330d63ff
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/957310000000000
https://m.edsoo.ru/b34a450e
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CooTHOILIEHUS MEXKTY

50 CTOPOHAMH U yIilaMu 1 bubmorexa LIOK
' P 4 https://m.edso0.ru/5ea388d0
TpPEeYroJbHUKA
HepasenctBo
51 TPEYrOJIbHUKA. 1 Bu6mumoteka [JOK
) HepasenctBo 0 uinne https://m.edso00.ru/50fa9985
JIOMaHOMU
HepaseHnctBo Mexny
- NIEPIEHIUKYIIIPOM U 1 bubnuorexa [IOK
' HaKJIOHHOM. PaccTostnue https://m.edsoo.ru/7284chde
OT TOYKH J0 NPSMOK
HepasenctBo mexny
53 MEPIEeHIUKYIIPOM U bubmuoreka [IOK
' HaKJIOHHOM. Paccrosinue https://m.edso0.ru/7284chde
OT TOYKH 10 NPSMOK
KonTponbnas pabota mo
temaMm "[IpsiMoyrosibHBIE
54 o6 OHB}II)HKH,,YF 1 bubnnorexa [JOK
' "p T ’ https://m.edso0.ru/85f00be3
I'eomerpuueckue
HEpaBeHCTBA"
55 OKpy>XHOCTb, XOp/Ibl U 1 bubmmoreka [JOK
‘ JIMaMETPBI, HX CBOMCTBA https://m.eds00.ru/02406d49
BsaumHoe pacnonoxenue
56 OKPY>KHOCTH U MPSMOW. 1 bubnuotexa [JOK
' Kacarenbnas u cexymas k https://m.edso00.ru/00d222d9
OKPYXKHOCTH
57 B3anmHoe pacnonoxxenue 1 bubmuoreka [IOK

OKPYKHOCTH U IIPSIMOM.

https://m.edsoo.ru/a52f2800



https://m.edsoo.ru/5ea388d0
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Kacarenbnas u cexymas k
OKpY’KHOCTH

OKpy>XHOCTb, BIIHICAaHHAs

bu6nmoreka [IOK

58.
B yIoja https://m.edsoo.ru/3767ac35
[TonsTue o
reOMETPUUYECKOM MecTe
59 touek. [Ipumepsl bubmmorexa [JOK
' - PHMED https://m.edsoo.ru/621adf85
re€OMETPHYECKUX MECT
TOYEK Ha MJIOCKOCTH
€0 OrnucaHHast OKPY>KHOCTb bubmmorexa [JOK
' TPEYroJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
61 OrnucaHHast OKPY>KHOCTb bubmmoreka [JOK
' TPEYroJIbHUKA, €€ LEHTP https://m.eds00.ru/c96254e9
Meroa reomeTpuYeCcKuX
62 MecCT :oqu HTII/)I CIICHUN bubmmorexa [IOK
' pup https://m.edso0.ru/5894e7a4
Tre€OMETPHUECKUX 33124
O6ocHOBaHUs
MIPOCTEUINX ITOCTPOCHUH,
63 STalbl 3a0a4y Ha bubnmnorexa LIOK
' HOCTPOEHHUS, PENIEHHE https://m.edsoo.ru/e511d730
3aJla4 Ha IOCTPOEHUE
LHAPKYJIEM U JINHEUKOMN
KonrtponsHas pabora no
TeMe "OKpy>KHOCTb.
64 I'eomeTpuueckue mecta bubmuoreka [IOK

touek. [loctpoenus ¢
MTOMOUIBIO IIUPKYJIS U
JUHEeKH"

https://m.edsoo.ru/791dafc6



https://m.edsoo.ru/3767ac35
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65.

66.

67.

IToBTOpEeHue
000011enne. Pemenue
3a/1a4, WLTIOCTPUPYIOIINX
CBSI3U MEXKTY
pa3IMYHBIMU TEMaMU
Kypca

IToBTOpEHUE U
000011eHne. Pemenue
3aJ1a4, WTIOCTPUPYIOIINX
CBSI3H MEXY
pPa3IUYHBIMU TEMaMU
Kypca

HToroBast KOHTpONbHAsS
pabota

bubnunorexa LIOK
https://m.edso0.ru/397d166b

bubmuoreka [{OK
https://m.edsoo.ru/c60d778a

bubmmoteka IIOK
https://m.edsoo.ru/fd50754a

68.

[ToBTOpEeHue n
06o0menue. Pemenue
3a/1a4, WLTIOCTPUPYIOIINX
CBSA3U MEXAY
pa3IMYHBIMU TEMaMU

Kypca

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

bubmmoteka IIOK
https://m.eds00.ru/971f7836
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 [Tapannenorpamm, ero Npu3HaKu u 1 bubnmnoreka [JOK
' CBOMCTBA https://m.eds00.ru/8c2d08f0

5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
' CBOJCTBA https://m.edsoo.ru/0dbbebfb

3 [Tapamienorpamm, ero nNpu3HaKu u 1 bubnnoreka [JOK
' CBOMCTBA https://m.edsoo.ru/fb521d1b

4 [TpsaMoyronbHUK, poMO, KBaaparT, 1 bubnuoreka [IOK
' UX MPU3HAKHU U CBOWCTBA https://m.eds00.ru/21884952

s [IpsimoyronsHUK, poMO, KBaapar, 1 bu6mmoreka [IOK
' UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2

6 CpenHsist TUHUS TPEYTroJIbHUKA 1 bubmorexa HOK
’ pedl peyr https://m.edsoo.ru/6b23a4c3

; Tpanerus. PaBHOOeApeHHAS 1 bubmuorexa [JOK
' Tpamnenus, eé CBOMCTBA ¥ PH3HAKH https://m.edsoo.ru/d61aa9d2

8 [IpsamoyronbHas Tpanemnus 1 bubmorexa HOK
' pAMOYT pattelt https://m.eds00.ru/3375c8f3

9 Cpenusist TUHUS Tparnelnn 1 bubmorexa [JOK
' pedl pattelt https://m.eds00.ru/7963a7f5

bu6mmorexa [IOK

10. T ) 1

eopema Taneca https://m.edsoo.ru/a2402d2b

1 Teopema 0 mpoONOPIMOHATBHBIX 1 bubnnoreka [HJOK
' OTpe3Kax https://m.edsoo.ru/8eccc056
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bubmuorexa [JOK

1 HenTp mace TpeyrobHica https://m.edsoo.ru/9chcfo6c
13 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
' Guryps https://m.eds00.ru/8578076a
KonTtponbHast pabora o Teme bubnuoreka [IOK
14. .
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
15 [Tonobue TpeyroabHUKOB, bubnuoreka [IOK
' ko3 puImeHT nopoous https://m.edsoo.ru/19400684
16 [Tonobue TpeyroabHUKOB, bu6mmorexa [IOK
’ ko3 puImeHT nopoous https://m.edsoo.ru/21ebb50b
17 N 6 bu6mmorexa [IOK
' PHSHAIH HOAODHA TPEYTOIBHIKOB https://m.edsoo.ru/9ed11d5b
18 u 6 bu6mmoreka [IOK
' DUSHAKH HOACOI TPEYTONBHIKOB https://m.edso00.ru/152d2193
19 u 6 bu6mmoreka [IOK
’ PHSHAII TOAODIVT TPEYTOMBHIKOB https://m.edsoo.ru/23dc95f1
20 n 6 5 bubmuorexa [JOK
’ PHSHAIH TOAODIVT TPEYTOIRHIKO https://m.eds00.ru/8d1d9d16
21 [Ipumenenue nogoOus npu bubnuoreka [IOK
‘ pelIeHUH IPAKTUYECKUX 3a1a4 https://m.edso00.ru/d97bf297
2> [Tpumenenue nonooust npu bubnnoreka [JOK
' PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
[Tpumenenue nonodust npu bubnuorexa [IOK
23.
pELIEHUH IIPAaKTUYECKUX 3a1a4 https://m.edso00.ru/e0d80738
" [Ipumenenue nogoOus npu bubnuoreka [IOK

PCHICHUHU MMPAKTUYICCKUX 3a1a1

https://m.edsoo.ru/cacel7d8



https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/19400684
https://m.edsoo.ru/21ebb50b
https://m.edsoo.ru/9ed11d5b
https://m.edsoo.ru/152d2193
https://m.edsoo.ru/23dc95f1
https://m.edsoo.ru/8d1d9d16
https://m.edsoo.ru/d97bf297
https://m.edsoo.ru/5b21c5aa
https://m.edsoo.ru/e0d80738
https://m.edsoo.ru/cace17d8

BBenenune nousatusa

25 npeoOpazoBaHus Moa00Us 1 bubmmorexa LIOK
' peoop A https://m.edsoo.ru/aaf7e944
no1I00HBIX (uUryp
26 KonTtponbHast pabora o Teme bubnuoreka [IOK
' "Mono6ue" https://m.edso0.ru/89c3236d
57 [Tonstre mnomanu. CBoicTBa bubmuorexa [JOK
' ioniaiel reoMmeTpudeckux Guryp https://m.edsoo.ru/6004265a
[Tpocreiimume hopmynbl ams
)8 IJIOIIAJAU TPEYrOJIbHUKA, bu6mmoreka [IOK
' napajiejaorpaMmma, pomoa u https://m.edsoo.ru/596ald0e
Tpamneuuu
[pocreiimme hopmyss ams
29 IIJIOLIAU TPEYrOJIbHHUKA, bubnnorexka [JOK
' napajenorpaMma, pomoa u https://m.eds00.ru/e6458963
Tpamneunu
[Ipocreiimme hopmynsl ams
30 IJTOIIAAN TPEYroJIbHUKA, bubnuoteka [JOK
' napasuiesiorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpamneunu
[Tpocreiimume hopmynbl s
31 TJTOIIAJAN TPEYroJIbHUKA, bubnuorexa [JOK
' napasuienorpaMma, pomMoa u https://m.edso0.ru/c35f544d
Tpanenuu
[Tpocreiimume hopmynbl s
3 IUIOIIA/IA TPEYTOJIbHUKA, bubnuoreka [IOK
' HapajuleiorpaMmma, pomoa u https://m.edsoo.ru/a3fobeld
Tpaneuuu
b K
33. [Tnomaau mogoO0HBIX HUryp nommorexa 110

https://m.edsoo.ru/d8638f34
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bubmuorexa [JOK

3 [lrowau noA0GHEIX GHryp https://m.eds00.ru/2383022e
bu6mmoreka [IOK
3> [lrowazu noA0GHEIX GHryp https://m.edsoo.ru/5ee2a7d4
36, KonTponbhas pabota no teme bubnmoreka [JOK
"ITinomans" https://m.edso0.ru/05f10573
bu6mmoreka [IOK
3 Teopewma Mudaropa https://m.edsoo.ru/7f631f27
38, [Tpumenenue Teopemsl [Tudaropa bubnuorexa [JOK
MIpY PEIICHUU MPAKTUYECKUX 3a]1a4 https://m.edso00.ru/396250fc
39, [Tpumenenne Teopems [Iugaropa bubnuoreka [IOK
IIPU PELLIEHNN TPAKTUYECKHX 3a/1a4 https://m.edso0o.ru/ec94e892
40, [TponopuroHanbHbIE OTPE3KHU B bubnuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
a1 [IponopuroHanbHbIE OTPE3KU B bubnnoreka [JOK
IPAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al15549ea
4. [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
43, [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
CuHyc, KOCUHYC, TAHT€HC U
44, KOTaHI'€HC OCTPOro yria bubmmorexa LIOK
https://m.edsoo0.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
45. KOTaHI'€HC OCTPOIo yrja brbmmorexa [OK
https://m.edsoo.ru/b41c27f9
HIPSAMOYTOJIBHOTO TPEYTOJIbHUKA
46, Tpuronomerpuyeckue GyHKIUH bubnmoreka [JOK

yrioB B 30°, 45° u 60°

https://m.edsoo.ru/f64cb9ch
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Tpuronomerpuueckne GyHKIUU

bubmuoreka [JOK

47.
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTtponbHast pabora o Teme
48 "Teopema [Iudaropa u Havana bubmmorexa LIOK
' P . P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHH
49 BrircanHbie U IEHTPabHBIC YTJIIbI bubmmorexa [TOK
' HEHTP A https://m.edsoo.ru/ae5f890d
50 BriricanHbIe ¥ IEHTPATLHBIC YTITBI bubmmorexa [JOK
’ HEHTp 4 https://m.eds00.ru/d0233fa0
51 Yron mexay KacateJIbHON 1 bubnnoreka [JOK
' XOpIoi https://m.edso00.ru/775efa2f
52 Yron Mexay KacaTenbHOU U bubnuoreka [IOK
' XOpIOH https://m.eds00.ru/09166b3d
53 VYTIbl MEXY XOpIaMU U CEKYIIIUMUA bubmmorexa [OK
' Ay XOPA ym https://m.edso0.ru/022e729¢c
54 Yrael Mexay XOpAaMu U CEKyLLIMMU bubmmorexa [JOK
' Ay XOPA ym https://m.edso0.ru/84a32a80
55 Brnircannbie 1 onucaHHbIe bubmuorexa [JOK
’ YETBIPEXYTOJIBHUKU https://m.edso0.ru/734d8ad9
. Brmcansabie 1 onrcaHHBIC bu6mmoreka [IOK
' YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
- CBolicTBa U MPU3HAKN BIMCAHHOTO bubnuoreka [IOK
' YETHIPEXYTONLHUKA https://m.eds00.ru/60435d9b
cs CBoiicTBa U NPU3HAKK BOIMCAHHOTO bubnuorexa [JOK
‘ YEeTBIPEXYTOJIbHUKA https://m.edso00.ru/0b0501a3
59 B3anmHoe pacnosioxkeHne aByx bubmuorexa [JOK

OKPYKXHOCTEH

https://m.edsoo.ru/420d844e
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bubmuorexa [JOK

o0- Kacanne okpysiHocteit https://m.edsoo.ru/4cbf4ff9
61 OO61ue kacaTenbHbIE K ABYM bubnmoreka [JOK
OKPY’KHOCTSIM https://m.edso00.ru/d2151a62
KonTtponbHast pabora o Teme
62. "VTIBl U 4ETBIPEXYTOJIBHUKH, BuGmorexa LIOK
| https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpEeHME M 00OOIIEHNE.
63, Pemienue 3aay, WIUTIOCTPUPYIOIIHX bubnnoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/74d89ab9
Kypca
[ToBTOpEeHME K 00OOIIEHNE.
6. Pemenue 3a1ay, HIUTIOCTPUPYIOIINX bubnmnorexa [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/6d05bcd8
Kypca
[ToBTOpenue u o6obIIEeHHE.
65, Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnmnorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.eds00.ru/51013847
Kypca
[ToBTOpenue u o6o0IIeHNE.
66 Pemienue 3aau, HIUTIOCTPUPYIOIINX bubnmoreka [JOK
CBSI3U MEXAY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
bubmuorexa [JOK
67. Hrorosas koHTpoJIbHAs paboTa hitps://m.eds00.ru/c2695¢10
[ToBTOpenue u o6o0IIeHNKE.
68, Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnmoreka [JOK

CBsA3U MCIKIY Pa3JIMYHBIMHA TCMaMU
Kypca

https://m.edsoo.ru/b4981045
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OBIIEE KOJIMYECTBO YACOB I1O

68
[IPOTPAMME



9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara undpoBbie
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
1 CuHyc, KOCUHYC, TAHT€HC yTJIOB OT 1 bubmuorexa [JOK
' 0 mo 180° https://m.edso00.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuorexa [JOK
' TOXJIECTBO https://m.edso00.ru/abagdd52
bu6mmorexa [IOK
3. ) 1
OPMYJIbL HIPHBCACHI https://m.eds00.ru/98813486
bu6mmoreka [IOK
4,
DOpMyIIBI PHBE/ICHHA ! https://m.edsoo.ru/e00324ad
s Pemenne tpeyronbHukoB. Teopema 1 bubnnorexka [JOK
' KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bubnuoreka [IOK
' KOCHHYCOB https://m.edsoo.ru/d934a6e6
bubmuorexa [JOK
7.
Teopewa criycos . https://m.edso0.ru/820ebf06
bubmuorexa [JOK
8.
Teopewa criycos . https://m.eds00.ru/000dd68f
Pemenue npakTuyeckux 3agay ¢
9 HCTI0Ib30BAHUEM TEOPEMBI 1 bubmmorexa [JOK
' p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TCOPEMBI CUHYCOB
Pemenne npaktuyeckux 3aaad ¢
10 HCTIO0JIb30BAHUEM TEOPEMBI 1 bubmmorexa [JOK
' p https://m.edso00.ru/ed170337
KOCHHYCOB M TEOPEMBI CHHYCOB
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Pemenne npaktuyeckux 3agad ¢

11 HCIIOJIB30BAaHUEM TEOPEMBI bubmorexa LIOK
' P https://m.eds00.ru/fd237192
KOCHUHYCOB U TEOPEMbI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 HCIOJB30BAHUEM TEOPEMBI bubmotexa HOK
' P https://m.eds00.ru/66b247d5
KOCI/IHyCOB nu TeOpeMBI CI/IHyCOB
Tpuromomerpuueckue HGOPMYIIbI
13 JII)sI IJIOLIIA, IET € ominrl)cay bubmorexa [JOK
’ a tHan Tpeyr ’ https://m.edso0.ru/009bf17e
napasuiesorpaMmma
Tpuromomerpuueckue HGOPMYIIbI
14 .fl)i[ I1JIOIIIA, I/l:I)T € onb(iniay bubmotexa HOK
’ a ta Tpeyr ’ https://m.edso0.ru/3479%efa2
napasuiesorpaMmma
Tpuronomerpuueckue ¢hopMYyIIbI
15 JIIJﬂ IJTOIIIA, Il/:I)T € onb(inli(ay bubmorera [JOK
’ a ta Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajiejgorpamma
T NTOHOMCTPHUUYCCKHUEC (POPMVIIBI
16 JI'I)SI TJIOLIIA, IET € ominrl)(ay bubmorexa HOK
’ a Az Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajiejgorpamma
bu6mmorexa [IOK
17. o r
opMyla 1 epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18.
@opmyna I'epona https://m.edsoo.ru/8fb80467
bu6mmorexa [IOK
19. o T
OpMyita & cpoHa https://m.edso00.ru/03b9324c
20 dopMya IUIOIIAH BBITYKIOTO bubnnoreka [JOK
' YETBIPEXYTOJILHUKA https://m.edso0.ru/e20462b0
)1 dopMyna IIOMIAIN BBITYKIOTO bubnmoreka [JOK

YeThIPEXYTOJTbHUKA

https://m.edsoo.ru/1b3f8284
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- KontponbHast pabora o Teme bubmumoreka [IOK
' "Pemienue TpeyrojbHMKOB" https://m.eds00.ru/71316455
23 Xop/iel ¥ TOI00HBIE TPEYTOILHUKH bubnunoreka [HOK
' B OKPY>KHOCTH https://m.edsoo.ru/dee5b11d
" Teopema 0 IpOU3BEAECHUN OTPE3KOB bubnmoreka [JOK
' xopa https://m.eds00.ru/9a6b9583
55 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnnorexa [HOK
' XOp1L https://m.eds00.ru/3280910d
26 TeopeMsl 0 IPOU3BEIECHUH bubnuoreka [IOK
' OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
27 Teopema 0 KBajpaTe KacaTeJabHON bubmmorexa LIOK
' P P https://m.edsoo.ru/d6df6c82
bu6mmoreka [JOK
28. T q M
COPEMEL HieBhl 1 Mlenerat https://m.edsoo.ru/f2218dfa
bu6mmoreka [JOK
29. T q M
COPEMEL HieBhl 1 Mlenerat https://m.edsoo.ru/a463clbc
bu6mmoreka [IOK
30. 11
OFUITHE O TOMOTETHH https://m.edso00.ru/14e624fd
31 KonTponbhas pabota no teme bubnnorexka [JOK
' "Tlogo6ue TPEeyroabHUKOB" https://m.eds00.ru/15177855
YpaBHEHME NIPAMOU Ha MJIOCKOCTH.
3 VYrnoBo# kodppurueHT u bubnmnoreka [JOK
' CBOOOHBIH YJIeH, UX https://m.edsoo.ru/2dcfad6éb
T€OMETPUUYECKUN CMBICIT
[MapannensHOCTH U
bubmuoreka [JOK
33. NEPHCHANKYIIAPHOCTD IPSIMBIX

(aepe3 yrioBoit Kodh HUIHEHT)

https://m.eds00.ru/6d686658
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bubmuorexa [JOK

34, VYpaBHEHNE OKPYKHOCTH
P Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuit
35 OKPYXKHOCTEH U HMPSAMBIX B bubmorexa HOK
' Py p https://m.edso00.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceueHui
36 OKPY’KHOCTEHN U IIPSIMBIX B bubnmorexa LHOK
’ Py p https://m.edso00.ru/5777b234
KOOpJIMHATAX
37 dopMya pacCTOsSHUSA OT TOYKH 10 bubnuoreka [IOK
' IpsAMON https://m.edsoo.ru/5ffdeecd
[Tnomane mapamxieirorpaMmMa B
38 KOO I/IHaTa)? HOH}ITI/IS 00 bubnnorexa [IOK
' P T https://m.edsoo.ru/19f84dae
OPHUEHTUPOBAHHOM IUIOIIAIN
[IpuMeHeHne MeTOIa KOOPAUHAT B
39 HpaKTI/I‘IeCKI/I-O HUECHTU OIIS)aHHBIX bubmorexa [TOK
) p P p https://m.edsoo.ru/7b10a3a5
TeOMETPUUECKUX 3a7auax
20 KonTponbHas pabora no teme bubnnorexka [JOK
’ "Mertox KoopauHar" https://m.edso00.ru/b1271082
BexTopsl Ha TIOCKOCTH
A1 CroxeHue ¥ BEIUUTAHUE BEKTOPOB bubnmoreka [JOK
' — TpaBwWJIa TPEYTOJIBHUKA U https://m.eds00.ru/193ca346
napajuresiorpaMma
42 YMHOKeHHe BEKTOpa Ha YHCIIO bubmorexa LOK
’ p https://m.eds00.ru/e540d478
buo OK
43. Koopaunatsl BekTOpa nonmoreka L1

https://m.edsoo.ru/2278518f
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C0XCHHE U BIUNTAHHUC BCKTOPOB,

bubmuoreka [JOK

44. YMHOXXE€HHUE BEKTOPA HA YHCIIO B https://m.eds00.ru/2560ab87
KOOPIMHATaxX o '
[IpumeHeHne BEeKTOPOB B (hUBHKE,

bu6mmoreka [IOK
nentp macc [lonsitue o 6asuce (Ha _

45, https://m.edsoo0.ru/1cfb8928
TUIOCKOCTH ). Pa3noskeHus BEKTOpOB https://m.eds00.ru/757b9b30
no 6asucy
CkansipHO€ ITPOU3BEIEHNE

46 BEKTOPOB, TEOMETPUYECKUNA CMBICIT bubnuoreka [IOK

' Y BBIPAKECHHE B IEKaPTOBBIX https://m.edsoo.ru/afbh9a2a0
KOOpIMHATAX
UCTPUOYTUBHOCTH CKAJIIPHOTO
47 f OI/I?I;)BG yeTHI/ISI Ckans Hoep bubmmorexa [JOK
' P A P https://m.edsoo.ru/Obcd3387
MIPOM3BE/ICHUE U MIPOCIIMPOBAHKE
[IpumeHeHne cKaIsIipHOTO
bu6mmoreka [JOK
8. HPOHMSBEACHI BEKTOPOB LI https://m.eds00.ru/9d7b1240
HaXOKEHHS JUITMH U YIJIOB T '
Pemenmne reomeTprueckux 3aaad ¢
49 MTOMOIIIBIO CKaJ'I}IpHOFO " bubmmorexa [OK
' B p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
50 KonTponbhas pabota no teme bubnnoreka [JOK
' "BekTops!" https://m.eds00.ru/55678a9d
51 [IpaBusibHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
‘ BBIYMCIICHUE UX DJIEMEHTOB https://m.edso00.ru/2517463d
52 Yucno 1 JJIMHA 0K HOCTHU bubmorexa HOK
' s Py https://m.edso00.ru/78b4dc48
b K
53. JnmuHa 1yru OKpY>KHOCTH nomorexa LO

https://m.edso00.ru/3c2983f9
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bubmuorexa [JOK

4.
> Panuansas Mepa yra https://m.edso0.ru/e97f0369
55 [Tnomane kpyra u ero 3J€MEHTOB bubnmoreka [JOK
' (cekTopa U cermMeHTa) https://m.edsoo.ru/b73a7f0b
c6 Ilnomane Kpyra u €ro 3JIeMEHTOB bubnnoreka [HOK
' (CEKTOpa M CETMEHTA) https://m.eds00.ru/0d98bb54
Boruncnenue nepumMeTpoB u
57 riomanei ¢pur p BKJ‘IE)‘IaIO ux bubmmorexa [JOK
' tHa M - https://m.edso0.ru/1f673d06
AJIEMEHTHI KpyTa
Kontpoinbnas no teme "Jlnuna bubnuorexa [JOK
58.
OKPY’KHOCTH U IUIoaab kpyra' https://m.edsoo.ru/0353e638
LlentpanpHas cuMMeTpus bubnnoreka [JOK
59. [leHTpanbHO-CUMMETPUYHBIE https://m.edsoo.ru/e63ff8f2
urypst https://m.edsoo.ru/5dbbfd1f
bu6mmoreka [IOK
60. IToBoport, OceBas cuMMeTpus https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
[ToBTOpeHue u 06001IeHHE.
61 Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnmoreka [JOK
‘ CBSI3U MEXY pa3IMYHBIMHA TEMAMU https://m.edsoo.ru/46bcel28
Kypca
Durypsl, CHMMETPUYHBIE bubnnoreka [JOK
62 OTHOCHUTEJIBHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
‘ [TapamnensHbiii nepenoc I[onsarue https://m.eds00.ru/3b681983
JIBHPKEHHSI ¥ €r0 CBOMCTBA https://m.edsoo.ru/4bda89ea
PasenctBo ¢uryp [IposiBienus bubnnoreka [HOK
63. CUMMETPUU B IIPUPOJIE, )KUBOIIUCH, https://m.edsoo.ru/aba7d464

CKYJIBIITYPE, apXUTEKTYpE

https://m.edsoo0.ru/92b823fd
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Kommo3umuy nBmxeHni bubmuoreka [JOK

64. . 1
(mpocTenme mpuMeph) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u o6o0IIEHNE.

65, Pemenue 3aga4, WILTFOCTPUPYIOIIUX 1 bubnunoreka [HOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/a78455c5
Kypca
[ToBTOpEeHME 1 0000IIEHNE.

66 Pemienue 3aay, WIUTIOCTPUPYIOIINX 1 bubnnoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/2e7695cf
Kypca

67. Wrorosas koHTpoJsibHasA paboTa 1 Bubmiorexa LIOK

https://m.edsoo.ru/073bcf5d

[ToBTOpEeHue u 06061IEHNE.
Pemenue 3a1ay, HIUTIOCTPUPYIOIINX bubnunorexa [JOK

68. 1
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edso0.ru/1852817e
Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’IbHOI7I nporpaMmmbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

I'eomeTpus

6.1

Pacrnio3HaBaTh W3ydeHHBIE T'€OMETpUYECKHE (UTYpBHI, ONMpENensTh HX
B3aMMHOE pACIOJOXKEHHE, H300pakaTh TeOoMEeTpUdecKue (Urypsl,
BBITIOJIHSTH YEPTEXKH 110 YCIOBUIO 331a4u. MI3MepsATh TMHEHHbIE U YTIIOBBIC
BeMIMUMHBL. PemaTh 3a1a4u Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEIHMYUH
yTJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
peasibHOM KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznuuaTth pasmepbl
3TUX 00BEKTOB MO MOPSIKY BETUUNHBI

6.3

6.4

6.5

Ctpouth 4epTeXHM K FT€OMETPUUECKHUM 3a/1adam

ITons3oBaThCA INpU3HaKaMH PaBCHCTBA TPCYIOJIbHHUKOB, HCIIOJIB30BATh
IMMPU3HAKU U CBOMCTBaA paBH06eﬂpeHHHX TPEYIrOJIbHUKOB TIpHU PCHICHUU
3aga4

HpOBOI[I/ITI) JJOTUYCCKUC pacCyKaCHUuA (¢ HUCITIOJIB30BaHUECM
reOMCTPHUICCKUX TCOPEM

6.6

6.7

6.8

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIWAHbI, MPOBEAEHHON K THUIOTEHY3€ NPSMOYTOJbHOTO
TPEYTroJIbHUKA, B PEIICHUU T€OMETPUUYECKUX 3a]1a4

Onpenendars MapaliebHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTh MNapaljIeIbHOCTh MPSMBIX C
MOMOIIBI0 PaBEHCTBA PACCTOSHUI OT TOYEK OAHOM NPSMOM 10 TOYEK
JIPYTror NpAMoit

Pemiate 3amaun Ha KieT4aToOM 6YM3.1"C

6.9

HpOBO}II/ITI) BBIYHMCJICHHUA U HaXOAUTh YHCIIOBBIC U 6y1<BeHHI)Ie 3HA4YCHUA
YIJIOB B TCOMETPHUUYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMbI YIJIOB
TPECYTrOJIbHUKOB U MHOT'OYT'OJIBHUKOB, CBONCTB YIJoOB, O6pa30BaHHLIX npu
NepeCcCUYCHU  ABYX mapalJICJIbHBIX MMPAMBIX CCKyU.[GfI. Pemarn
MPAKTUYCCKUC 3a1aY1 HAa HAXOKACHUC YI'JIOB

6.10

Bnanerps moHsTHEM T€OMETPUYECKOTO MECTa TOYEK. YMEThb ONpEeIesiTh
OMCCEeKTpUCY yIJIa M CEpEeIUHHBIA MEepHeHAMKYISIp K OTpe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK




@opMyJIMpPOBATh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAMETPa

6.11 OKPYKHOCTH, IIOJIb30BATbCA MX CBOMCTBAMHU. YMETh HPUMEHSATH 3TH
CBOICTBA IIPU PELICHUH 33124
Brnazners noHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHTp. Ilomb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VJIJIOB TPEYrOJIbHUKA TEPeCceKarTcss B OJHOHW TOYKE, W O TOM, 4TO
CEpeIUHHBIC NIEPIEHAUKYIISAPEI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS
B OZHOU TOYKE
BiiageTs noHATHEM KacaTeNIbHOU K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU
6.13 0 NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus
6.14 ITonp30BaTbcs  MPOCTEHINIMMHM — IE€OMETPUYECKHMH  HEPABEHCTBAMH,
' MOHMMATb UX MPAKTUUYECKUN CMBICI
6.15 ITpoBOANTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUS C TIOMOLIBIO LIUPKYJIS
' ¥l JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
6.1 PacniosHaBaTh OCHOBHBIE BHIbl YETBIPEXYTOJIBHUKOB, HX DIIEMEHTHI,
' II0JIB30BATHCS X CBOMCTBAMU IPU PEILIEHUU T'€OMETPUUECKHX 3aa4
6.2 [TprMeHsITh CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEyTroJbHUKA (LIEHTpa
' Macc) B peLIEHHH 3a1a4
Bnagerp mnoHATHEM CpedHEW JMHMM TpPEYroJbHMKA U Tpamelyy,
6.3 IPUMEHATh HX CBOWCTBA IIpU pEIIEHUH TE€OMETPUYECKUX 3a]ad.
' ITonb3oBatbes Teopemor Paneca M TEOPEMOM O NPONMOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUISl pEIIeHUs TPaKTUUYECKHUX 3a]a4
6.4 [IpuMeHsATH  TpPU3HAKK  [MOAOOUS  TPEYrOJbHUKOB B pEIICHUH
' F€OMETPUUYECKUX 3a7a4
[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
6.5 MpaKTHYECKUX 3a1a4. CTPOUTh MAaTEMATUYECKYIO MOJEIb B IPAKTUYECKUX
' 3aJ1a4ax, CaMOCTOSITENILHO JI€TaTh YEPTEIK U HAXOIUTh COOTBETCTBYIOIINE
JUTMHBI
Bnagers NOHATHAMH CHHyCAa, KOCHMHYCa W TaHI€HCA OCTPOro Yyria
6.6 IPSIMOYTOJIBHOTO TpeyrojabHuKa. [1onb30BaThCsl 3TUMH MOHATUAMHU UIS

peICHUS NPAKTUYCCKUX 3a/1avd




6.7

Bbrancnsate  (pa3nuyHBIMEA - CIIOCOOAMU)  TUIONIA[Ab TPEYrOJbHUKA H
IUIONIAId  MHOTOYTOJIbHBIX  Guryp (monb3ysich, Tae Heo0X0IuMo,
KabKynaTopoM). [IpUMeHSTh MONy4YeHHbIE YMEHHUS B IMPAKTUYECKUX
3aayax

6.8

Bnaners MOHATHSAMHU BIOMCAHHOIO M IIEHTPAJIbHOIO YIJIA, UCIOJb30BATh
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEKIY XOpAaMHU (CEKYLIMMU) U yIIie
MEXy KacaTeJIbHOW U XOpJOM MpHU PEIIEHUH F'€OMETPUUECKUX 3a1a4

6.9

6.10

Biagers OHATHEM  ONHCAHHOIO  YETBIPEXYTOJIbHUKA, IMPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJbHUKA IIPU PELICHUU 3a]1a4

[TpuMeHsATh MOTyYeHHBIE 3HaHUSI Ha TPAKTUKE — CTPOUTh MaTeMaTH4eCKUe
MOJETH ISl 3a/a4 peaJbHOM XKM3HM M MPOBOAWUTH COOTBETCTBYIOILIUE
BBIYHCIICHUS C IPUMEHEHUEM MOJJO0USN TPUTOHOMETPHUH (IIOJIB3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NMpoBepPsSIEMOro
pe3yabTara

6

6.1

6.2

6.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKIUU OCTPBIX YIJIOB, HaXOIUTh C HUX
MIOMOULIBIO  PA3JIMYHBIE DJIEMEHTBHl IPSIMOYTOJBHOIO TPEYrOJbHUKA
(«pelreHue MPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxoauTs (¢ momoribio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHbBIX 3HAUYEHUIN

ITons3oBaThCA (I)OpMyJ'IaMI/I MMPpUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TCOPEMbI CHHYCOB UM KOCHUHYCOB [JIsI HAXOXKIACHUA
Pa3jIMYHBIX J3JICMCHTOB TPCYrOJIbHHUKA (((peI_HCHI/IC TpeyFOJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PCILICHHUU I'COMCTPHUICCKUX 3a/1av

6.4

6.5

Brnagets moHsATHSMH TIpeoOpa3oBaHHsI MMOJ00US, COOTBETCTBEHHBIX
aneMeHTOoB Ton00HBIX (uryp. Ilomp3oBaTbesi CBOWCTBaMM MMO00MS
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJBI Y
nonoOupix Quryp. IlpuMeHaTs cBoicCTBa TOMO0MS B MPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MIPUMEPHI TOJIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

[Tonb30BaThcs TeopeMaMu O TPOU3BEACHMHM OTPE3KOB XOpH, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJIbHOU

6.6

[Tonp30BaThCst BEKTOPaMH, MOHUMATh UX TEOMETPUUCCKUN U (PU3NUECKUIA
CMBICTI, IPUMEHSATH UX B PEIICHUN T€OMETPUUYECKUX U (PU3NUECKUX 3a]1a4.




[IpuMeHATh CKaIIpHOE NMPOU3BEICHUE BEKTOPOB IS HAXOKICHUS IJIUH U
YIJI0B

6.7

6.8

6.9

ITons30oBaThCA MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, HNPUMCHATH €TI0 B
PCICHUN TCOMCTPUUCCKUX U MIPAKTUYCCKUX 3a1a1

Brnazneth noHATUSMU IPABUIIBHOTO MHOTOYTOJIbHUKA, JTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPYXKHOCTU U PaJlMaHHOM MEphl yria, YMETh BBIYUCIISTH
wiomaab Kpyra u ero uacteil. IlpuMeHATH mHodydyeHHBIE YMEHHUS B
MPaKTUYECKHUX 3a/1auax

HaxomuTth ocu WM HEHTPhl CUMMETPUH (GUTYpP, NMPUMEHSTh ABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHKS Ha TPAKTHKE — CTPOUTH MAaTEMaTHICCKHEC
MOJICTM JIIS 3a7ad PEealbHOM JKU3HM W TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHUEM MOJ00USN TPUTOHOMETPUICCKUX (DYHKITHIA
(MoB3ysICh, I/Ie HEOOXOIUMO, KABKYIISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpust
Hauanbnubie nonstua reomerpuu. Todka, npsamasi, OTpe3oK, Jdyd. Yrois. Bumsl
6.1 yrioB. BeprukanbHble W CMexXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYrojibHUK. [lapamiensHoCTh U NepreHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunsle Gurypsl. OCHOBHBIE CBOIcTBa oceBoi cummeTpuu. IIpumepsl
' CUMMETPHUU B OKPYKAIOIIEM MUDPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IIOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, Menana, OMcceKkTprca, X CBONCTBA
6.4 PaBHOOepeHHBIE ¥ pPaBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKKU paBHOOEAPEHHOIO TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
' TPEYrOJILHUKOB
6.6 CpolicTBa M NMpU3HAKKU NMapajuleNbHbIX NpsMbIX. CymMma YIJIOB TpeyrojibHHKA.
' BHemnue yriel TpeyrojapHuKa
[IpssmoyronbHbld  TpeyroinbHUK. CBONHCTBO  MeIMaHbl  MPSMOYIOJIBHOTO
6.7 TpPEeyrojibHHKa, MpOBEAEHHOW K  TunorteHyse. llpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYronbHBIN TpeyroabHUK ¢ yriiom B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOHM, Teopema O OonblieM yrie U OOJNbIIe CTOpPOHE TPeYrojbHUKA.
[lepnieniuKkynsip U HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYeK. buccekrtpuca yrma U CEpeIMHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK
6.10 OKpYXKHOCTh M KpPYyT, XOpJa U JUaMeTp, UX CBOMCTBA. B3anmMHoOe pacronoxeHue
' OKPYKHOCTH U nipsimoii. KacaTenbHas U cexyIasi K OKpy>KHOCTH
6.11 OxpyXHOCTb, BINHMCaHHas B Yyroi. BnucaHHas M onucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eomerpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, poMO, KBaApaT, UX MPU3HAKHA U CBOWCTBA




6.3 Tpaneuus, paBHOoOOKast Tpamerus, e€ cBoiicTBa M npu3Haku. [IpsmoyronbHas
' Tparnenus
6.4 Meron ynBoenus Mmenuanbl. LleHtpanpHas cumMmerpus. Teopema Paneca u
' TEOpEMA O MPOMOPIUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyrojipHuKa
6.6 [Monobue TpeyrompHUKOB, Ko3duument mnoxodus. Ilpusznaku momodus
' TpeyroabHUKOB. [IpuMeHeHne noqo0us Py pelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1)1 IIOUIAANA TPEYTOJIbHUKA, Tapajjiesiorpamma, pom0a 1 Tpaneiuu
6.8 CpoiictBa momaneii reomerpuueckux ¢Guryp. OTHomeHHe IUIOIAAEH
' n0J00HBIX (GUryp
6.9 Brruucnenue miomaneil TpeyrojJbHMKOB M MHOTIOYTIOJBHHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpsSMOYTOJbHOIO TpPEYrojabHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TPUTOHOMETPHUYECKHE (PYHKIIHH
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LEHTpaJIbHBIE YIUIbI, YTOJ MEXKIY KacaTeabHOW U XOPIOM. YTIibl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 BrivcaHHBIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3aumHoe pacrnonoxenue AByx okpyxkHoctel. Kacanue okpyxkHocteid. OOme
' KacaTelbHbIE K ABYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PerieHue
' MIPaKTUYECKUX 3aJa4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpaszoBanme momoowus. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NmpoU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEKYIINX, TEOpeMa O KBaJpare KacaTeJIbHON
Bekrop, mmHa (MOAyNb) BEKTOpA, COHANPABICHHBIE BEKTOPBI, MPOTHUBOIMOJIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

olepalyy HaJa BeKTOopamMH. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunarsl BekTopa. CkalisipHOE€ MPOM3BEIECHUE BEKTOPOB, MPUMEHEHHUE IS

6.6 HAXO0XACHUS JUIMH U yIJIOB
JlexapToBbl KOOpPAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs NPAMOHW U OKPYKHOCTH B

6.7 KOOp/IMHATaxX, MEepPeceyeHne OKPY)KHOCTEH M HpAMBIX. MeToa KOOpIAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['panycHas u paguaHHas Mepa yria, BEIYUCICHHE JUIMH YT

' OKPYKHOCTEMH
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUKeHHsI IUIOCKOCTHM M BHYTPEHHUE CUMMETpuu Guryp (siaeMeHTapHbIe

npenacrasienus). [lapamnensusiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIeTro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh  IOHATHUAMU: MHOMKECTBO, IIOJMHOKECTBO,
olepalyy HaJ MHOXKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSTh UX [IPU PELICHUH 33]1a4; YMEHHE
UCMOJb30BaTh I'paUuecKkoe MPEeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 331a4 U3 APYTUX yUeOHBIX
IIPEAMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC nu JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OIepupoBaTh MOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJLYJIb YHCIa, OOBIKHOBEHHAs! IpO0b M JIeCITUYHAs! IpO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apu@MeTHyecKuil KBaJpaTHbIM KOPEHb, YMEHHE BBINOJIHATH IEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€JaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LEJNbIM IIOKa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHu OoJIblIe
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO (GopMyiaMm, mpeodpa3oBaHUs
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHOI MepeMEeHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOI;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApoOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPH PELLIEHUU 3a/1a4 U3 JIPYIUX MPEAMETOB U NMPAKTUYECKUX
3aJa4; yMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
MJIOCKOCTh JIJ1s1 U300pakeHus pelIeHU ypaBHEHU, HEPAaBEHCTB U CUCTEM




YMeHue ornepupoBarh MOHATHAMM: (YHKIMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3PACTaHMUS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUHM; YMEHHUE
OIlEpUpPOBATh TOHATUSAMH: MpsAMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku pyHKIHHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsT CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

YMmeHune OIIepUPOBATh HOHATHAMMU: [10CJIEI0BATENBHOCTb,
apudMeTHUecKasi U TEOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIB30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ad, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

VYMeHue pemars 3a/1aui pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, JOIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4yd, HCCIENOBATH IIOJYyYEHHOE PELICHHE H
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1yY,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI  TPEYrOJIbHUKH,  MPSIMOYTOJbHBI  TPEyroybHUK,
MearaHa, OHCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
durypamu; yMeHue periath 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HU,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX, YTOJI
MEXIY NpPAMBIMH, NEPHEHIUKYISApP, HAKIOHHASA, MPOEKIHs, Moao0ue
¢uryp, 1momoOHbIE TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH WU
IpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M TMoj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSIMBIX B OKPY>KaIOIIEM
Mupe

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroil (BeTuYnHa
yria, CHHYC U KOCUHYC yIJla TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
OPUMEHSATH (POPMYJIbl IEPUMETPA U IUIOLAAN MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUIOIIagd  Kpyra, oObeMa  MNpsMOYTOJbHOIO
napajulelienuIena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYroJIbHHKa, TEOpeMy




[Tudaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS IJIsSI BBIYMCICHUS JUTHH,
pacCTOAHUH, TJIOIIAACH
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YMmenune u300paxkaTb IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
IPOCTPAaHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCAaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh MOHIATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOnuIBl, cpeaHee apudMeTHueckoe, MeauaHa, HaubOojbllee U
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOrO HA0Opa; yMEHUE U3BJICKATh,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHHI; YMEHHE paclo3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydallHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4ailHOTO OIbITa, CIy4aiiHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHNE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX COOBITUH B  OMNBITaXx C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pelliaTh 3a1a4H
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMenue BLI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ I/I3y‘ICHHBII71 MCTO JJId pCHICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MAaTEMATUYCCKHUX SaKOHOMepHOCTeﬁ B Mmpupoac u
KN3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKU B HCKYCCTBC,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IIPUBOJUTH ITPUMEPLI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHn




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Hucna u BIYUCICHUS
11 Harypanbuble u nensie yrcina. [Ipu3Haku 1eIMMOCTH HENbIX YHCes
12 OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE MEPHOANYECKIE
npobu
1.3 Panmonanehbie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMHU YUCIaMU
14 JeiictBuTenbHble 4YHcla. ApudMETHYECKHE OINepalud C JAeUCTBUTEIbHBIMU
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, MpaBUJia OKPYIJICHWs, TPUKUIKA U OIEHKa
pe3ybTaTa BEIYUCICHUN
2 AnreOpanyecKkue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM nmokasareneM. CTeneHb ¢ palluoHalbHBIM MoKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpanueckast 1poOb

ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTerneHu. [[eficTBus ¢ apupmeTnuecKkuMu

25 KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHUS U HEPAaBEHCTBA

31 Lensle u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUI

3. Lensie u npoOHO-palMoHAIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pernienue TeKCTOBBIX 3a1a4
4 UwrcioBbIe TIOCTIEI0BATSIIBHOCTH

4.1 [TocnegoBarenbHOCTH, CLIOCOOBI 3aJaHUS TTOCIEIOBATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyia cI0KHBIX TPOIEHTOB

5 OyHKIMH
@ynk1us, criocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u
MHOeCTBO 3HaueHUH pyHkumu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblee 3HaYeHUE (GYHKIIUN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#i U TIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH

7 I'eomerpus




I'eomerpuueckue GpUrypsl 1 UX CBOICTBA

1.2 TpeyronsHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTucTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunartopuka
8.4 MHuosxecTBa
8.5 I'pads










