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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/E€JOB IIKOJIHHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOIIEHWH W B3aUMHOE PpACIIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIMICS YIUTCS TIPOBOIUTH
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs], JJOKa3bIBATh
WUCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JIe€HUs «OT TPOTHBHOTO», OTJIMYaTh CBOWCTBA OT TPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepKIeHus. (Ocoboe 3HauYeHHE JoKazaTelbHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enbto U3y4eHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUIECKUX 3aJa4, BCTPEUAIOIINXCS
B peanbHOM ku3HM. OOywaromuiicas JODKEH  HAay4YMTbhCS — ONpPENENsTh
T€OMETPHUECKYI0 (UTYpPY, OMUCHIBATh CIOBAMH YepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  Y4acTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B W3YYCHHH TE€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlTbHBIX JKU3HEHHBIX CUTYyalllii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh y4eOHOr0 Kypca yriIyOa€HHOTO0 U3yYeHHUSI TEOMETPUH COCTOUT
B TOM, YTO 00ydaromuecss He MPOCTO 3HAKOMSATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOIINE TEMBI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3Yy4aloTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHUS, TOMOTAIOIIME WM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUYECKUX
3ajay.

CornacHo yueOHOMy miiaHy B 7-9 Kiaccax wu3y4aercs yriyOnEHHBIN
yaeOHbIl Kypc «['eoMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dneMeHTs TpuroHoMeTpumny, «Ilmomaam», a
Takke «MeTton koopAuHATY», «BekTops», «IIpeobpazoBanust IIIOCKOCTI.

Ha wusyuenue yueOHoOro kypca «l'eomerpusi» orBogutrcs 306 uacos: B 7
kiacce — 102 yaca (3 yaca B Heiento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha HpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocte M yroi. Buael yrimos. HM3MepeHue BeIWYUH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasnienbHple U NEpIEHIUKYIIAPHBIC MIPSMBIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[ninHa stomanoi. MHoroyronsHuku. [lepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O paBEHCTBE (QUIYp, HUX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. MTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBbldi W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOrO TPEYroJbHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyrojpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IprMepbl CHMMETPHH B OKPYKAIOILEM MHPE.

IMapasnensHbie npsimbie. CyMMa yIrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEMIHUE yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJIBHMKAa MU CyMMa BHELIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnennukyisp u
HakJIOHHasA. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpAMoyronbHbIi TPEYroJbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTP,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpYHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiime MocTpoeHUsI ¢ IOMOIIBIO LIUPKYJIS U TUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeOMEeTpUYecKrue Mmecra ToudeK. OnucaHHas OKPYKXHOCTh TPEYTrOJbHHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34144 HA MIOCTPOEHUs, PEIICHHE 3a7]a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, €ro mnpu3HaKd U cBoucTBa. [IpAMOyroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBoMcTBa M pu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPANICLHH.

CpenHsass nuHUSL TPEyrojbHHKAa. METOoJ yABOEHUS MeAHaHbl TPEYroJIbHUKA.
Teopema o nepeceyeHN MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, Kodbdunuent mnomodus. I[lpuzHaku momOOUS
TpeyroapHUKoB. [IpuMeHeHue mMoao0usT MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 33/1a4.

ILiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX GUTYp.
[Ipocreiimme GopMyIbl s TIIOIMIAN TPEYTOJNIbHIKA, IMapauieiorpaMmma, pomoa u
Tpanenuu. [lnomanu nogoOHbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOTO
TpeyrojibHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyUIMMH. BNHcaHHbIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroibHUKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° mo 180°. OcHoOBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMynbel  npuBeneHus.  Pemenue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.
Pemenune 3ama4 reoMeTprU4ECKOM ONTUKH.

TpuronomeTpuyeckue dopMmynsl IS IUIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [I[puMeHeHHne Npu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBnsl 1 Menenas. [lonsstue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NPAMOW Ha TJIOCKOCTU. YTJIOBOW KOA(M(UIHMEHT U CBOOOAHBIN
YJIEH, UX TIEOMETPUYECKHH CcMbICH. [lapajienpHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi ko3 UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxkiaeHue ImepecedeHuid OKpPYKHOCTEN U
NpsMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 Ipsimoit. Ilnomans
napajiesorpaMmMa B KOOpJMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW ILUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MMPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE W BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKeE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI U BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKAJNsPHOTO IPOU3BEACHUS.
CkansipHOE TpOW3BEACHUE M  IpoenupoBaHue. [IpuMeHeHue CKaIsIpHOTO



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJIMH W yriaoB. Pemenwne
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJIMHA OKPYKHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOrOYroiapHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHUE JUIMH Iy OKpykHocTed. llmomans kpyra,
ceKTopa, cermeHTa. Mctopudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IIPUPOJIE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommozunmuu
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY W HACTOSAWIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LMBHIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO TNPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPEcCax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXAaloIled cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1I100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIIeM U IyTeH UX PEeIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJIeH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00OBEKTAX M SBICHHUSIX, B TOM YHMCJIC paHee HEHU3BECTHHIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JEeUCTBUA, (OPMYJIMPOBATH M OICHMBATh PHUCKH HU
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTh M  MpPeoOpa3oBBIBATh  CYKJICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMaTHYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpaTh Hauboyiee MOAXOASAIMIMN ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BBIOMpaTh (QopMy mpeacTaBieHUss HWHGOpMAUMUM W WUIIOCTPUPOBATh
pelaemMspie 3a/1a4ud CXeMaMu, IuarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBUSA:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/ 0OCYXXIIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auanora, oOHapy)KHUBaTh Pa3IMUhe U CXOJICTBO IMO3UIMH, B KOPPEKTHOH (dopme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOSHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOMmMMNA pe3yabTar To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAUBUIYAIBHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTb KOPPEKTHBbl B JI€ATEIbBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
PE3yJbTaTHI:

Pacro3naBaTh UW3y4eHHBIE TE€OMETPUYECKHE (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIeOMETpUUYECKHe (UTypBI, BBINOIHATH
YEpPTEXkKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jlenatb TPUKUAKY U OLICHKY JIMHEWHBIX W YIJIOBBIX BEJIWYWH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
OOBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTrOJIbHUKA, B PELIEHUHA T€OMETPUUECKHUX 3a/1a4.

Onpenensts napawieIbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha Ki1eT4yaToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKHMX 3aJadyax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMAPAJUIENBHBIX MNPSAMBIX CeKylled. Pemare npakThueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OHMCCEKTPHUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FT€OMETPUUYECKHE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 3a/1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U NPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOW K OKPY>XKHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIAEHHOTO K TOUYKE KacaHUA.
Jloka3piBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKAE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTIOMOIIBIO IUPKYIS U
JIMHEUKHU.

K xoHnmy oOyueHus B 8 Kkiacce oOydaromuiics TONIY4YHUT CJIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH PU PELICHUH F€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYeckux 3aaad. lcmonb3oBaTth Teopemy
daneca u TeopemMy O IPONOPIUOHATBHBIX OTPE3Kax, MPUMEHSTh UX JJI PEIICHUS
MPAKTHYECKHX 3ajad.

Pacro3HaBaTh IIEHTpaJbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh MX
CBOWMCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TMOA00US TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJbHUKOB. MIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 NMoAoOHBIX (urypax. ITosnb3oBaThCsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEHICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mom00ME B MPAKTUUECKHUX 33auax.

BeiBomuTte W ucnonp3oBaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpanenuuu. Berauciuare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, T€ HEOOXOAWMO, KaIbKYJISITOPOM). 3HaTh OTHOIICHHE IUIOIIAeH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aAad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJINHBI.

Bianerp mNOHATHEM BIMCAaHHOIO W LEHTPAIBHOIO YIVIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHIiry oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CAEayIOIMe MPEeIMETHBIC
PE3YJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSAMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TUHbI
Y YTJIbl [Tl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHMS IIPU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (GOpMyIaMHu JUIsl IUJIOIIAIUA TPEYTOJIbHUKA,
napajienorpamma, poM0a, Tpamneiuu, BEIBOJAUTh U TpUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

NmMers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMsl UeBbl 1 MeHenas pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpEMBl O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpJIaMH
(CeKyIIMMHM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW MPU PEIIEHUN F€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYLIUX, O KBaAPaTE KACATEIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianers NOHATUSMU YriaoBOro KkKod(pduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



KodpduimeHTa ¢ BO3pacTaHMEM W YObIBaHHMEM JUHEHHONW (QYHKIUU. YMETb
pemarb METOJOM KOOpPAMHAT 3aJadyM, CBA3aHHbIE C MApPALIEIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECECUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTe MeTox
KOOPAMHAT Ul HAXOXKIACHHUs IEPECEYCHUU OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, TUIOHIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHAT METON KOOpAMHAT B
PaKTUKO-OPUEHTHUPOBAHHBIX FTE€OMETPUUYECKHX 3a/1ayax.

Brnanete moHsATMEM BEKTOpa. YMETh CKJIaJblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTrOJbHUKA M I1apajuieorpaMMa.
Biagetes NpakTUYECKMMH WHTEPIPETALMSAMU BEKTOPOB. YBEPEHHO ITOJIB30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PackiangpiBaTh BEKTOpPHl CHJI € TOMOIIBIO  IPOEUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHWH. IIpuMeHsATr TmoJlydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
IF€OMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BAaTbCsl €ro BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJSIPHOTO MPOU3BENEHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE ITPOU3BEAECHUE BEKTOPOB
JUISl HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJayd ¢ MOMOUIbIO
CKaJIIpHOTO Tpou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandeckux u (PU3nIecKux 3agadax.

Bragete NOHATHSMH NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPY>KHOCTU M PaJIMaHHOW MEPBI YIJIa, BEIUUCIATH TUIOLIAAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBbIE YMEHHS TMpHU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh HMCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUIMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TPOCTEHIINX NpeoOpa3oBaHuil. IIpUMEHATh ABUXKEHUS IUIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/78c146c4
N3mepenne reoMeTpuiecKux BEITUYUH
bubnuoreka [IOK
2 T 1 1
PEyrobHui o https://m.edsoo.ru/78c146¢c4
3 [TapannensHocTh. CymMmMa yrioB 15 1 bubnnorexa [JOK
MHOI'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpsiMoyTONBHBIE TPEYTOIBHUKH 7 bubmorexa HOK
pAMOYE peyt https://m.edsoo.ru/78c146¢c4
bubnmorexa LIOK
5 r 5 1
COMCTPHHCCRUC HepaBeHOTRA https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckne mecra
6 TO‘Ipe}IZ)KHOCT OCHUS C iOMo BIO LIUPKYJIS 18 1 bubmorexa HOK
- 0P HbTO TP https://m.eds00.ru/78c146c4
Y JIMHEHKH
7 IToBTOpenue, 00001IeHNE, CUCTEMATH3AIIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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 KUIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 HerbipExyronbHiiH 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
II 1 1
3 Hotat 6 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 YTIubl U YETBIPEXYTOJIBHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubnnorexka [JOK
6 N 10 1
3HaHUU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Petenye TpeyronbHuKo 22 . https://m.edsoo.ru/dddde230
bubmuoreka [JOK
2 Tonobue TpeyromsHikos 12 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
M 1 1
3 CTOAL KOOpAHHAT 0 https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
4 Bexropst 20 ! https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
> JUTHHA OKPYIKHOCTH H ILIOIAAE Kpyra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JBHOKEHHS ITOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cHCTeMaTHu3aIus 3HaHUM https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuoreka [IOK
pa3BUTHUS TEOMETPUH https://m.edsoo.ru/925af86b
HavanbHble nonsATus

2 reometpuu. Touka, mpsamast 1 bubmmorexa [JOK

PHH. 1P ’ https://m.eds00.ru/659c4331
OTpE30K, JIy4
HavanbHble noHsATus
3 reoMmerpun. Touka, npsmas 1 bubmmorexa LOK
puit. - 1P ’ https://m.edsoo.ru/20bael?a
OTPE30K, JIy4d
ITousarue 06 akcuoMe,

4 TEOpEME, 10Ka3aTeIIbCTBE, 1 bubnnorexa [JOK
OIIPEEIIEHUH, CBOWCTBE, https://m.edso00.ru/3d223477
IIpU3HAKE
B3aumHoe pacnionoxenue

5 TOuYeK Ha npsiMoit. M3mepenue 1 bubnnoreka [JOK
JUIMHBI OTPE3KA, PACCTOSHUE https://m.eds00.ru/92b776f1
MEXIYy TOUKaMu
BzaumHoe pacnionoxenue

6 TOYEK Ha npsmoil. 3amepenue 1 bubnnoreka [JOK
JUTAHBI OTPE3KA, PACCTOSTHUE https://m.eds00.ru/9c500788
MEXAYy TOUKaMu

7 B3aumnoe pacnonoxenue 1 bubnuorexa [IOK
TOYeK Ha npsMoi. 3mepenne https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

AJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIAYy TOUKaMU

[TonymmockocTs u yroi. Bunst

bu6mmoreka [IOK

8 yrioB. M3mMepeHne BeTnuuH
- https://m.eds00.ru/36862bf3
[TonymnockocTs 1 yroi. Buapl 5
9 yrioB. M3mepeHue BeMuuH butumorexa LIOK
yIJIOB https://m.edsoo.ru/21ce4ff2
ITonymiockocTs 1 yroia. Buasl BuG
10 yrioB. 3mepenue BenuuuH nomorexa LIOK
- https://m.edsoo.ru/ce214e34
BepTukansHbie 1 CMEXHBIE 5
11 yrasl. [lapannensabie u nomorexa LIOK
https://m.edsoo.ru/7399faea
HEepIEHIUKYIISPHbIE MTPSIMbIE
BepTukansHbie 1 CMEXHBIE
12 yrasl. [lapamiensHbie u Bubmmorexa LIOK
https://m.edsoo.ru/5¢c2c0dff
NEepIEHIUKYIISPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEXHBIE
13 yribl. [lapannensHbie u bubmmorexa LIOK
https://m.edso00.ru/4a4bf678
NEepIEHIUKYIISPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEXHBIE
14 yrasl. [lapamiensasie n bubmmorexa LIOK
https://m.edsoo.ru/84ee61de
HepIHeHIUKYIISPHbIE MTPSIMbIe
BepTukanbHbie 1 CMEXHbIE Bu6
15 yrasl. [lapamiensabie n nommoreka LIOK
https://m.eds00.ru/d04bb9c5
HepIeHIUKYIISPHBIE MPSIMble
16 buccekrpuca yrina bubnmorexa LIOK

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
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https://m.edsoo.ru/7399faea
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bubmuorexa [JOK

17 buccexprca yria https://m.eds00.ru/557998af
18 buccekTpuca yria bubmmorexa IOK
https://m.eds00.ru/5ea89182
19 Jlomanas. Bunpl 10MaHbIX. bubmuoreka [JOK
JlnnHa nomanou https://m.edso0o.ru/c84d7212
20 Jlomanasi. Buspl 1oMaHbIX. bubnmoreka [JOK
JlnnHa nomanou https://m.edso0.ru/91fe52bc
MHuoroyronsHuku. [lepumerp
21 MHOroyrosibHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYTI'OJIbHUKAX
Mmuoroyronsauku. [lepumerp
99 MHoOroyroibHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOTOYT'OJIbHUKAX
MHuoroyronasHuku. [lepumerp
93 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/5cc7a352
MHOTOYT'OJIbHUKAX
MuoroyronasHuku. [lepumerp
24 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKAX
MHoroyronasHuku. [lepumerp
o5 MHOroyrosibHuka. [Ionarue o bubnnoreka [JOK

BBITYKJIBIX U HCBBITYKJIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/3e269ed8



https://m.edsoo.ru/557998af
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26 WNHcTpyMeHTsI U1 H3MepeHuit bubmmorexa [IOK
Y MOCTPOEHUM https://m.edso00.ru/333ech98
97 HNHCcTpyMEHTHI 111 U3MEPEHUN bubnuoreka [IOK
Y IIOCTPOEHUN https://m.eds00.ru/26b0a806
KonrponbHas padora no reme
"Hauana reomerpun.
[Ipocreiiiine reoMeTpUdeCcKue bubnnoreka [HOK
28 .
(GUTYpBI U KX CBOMCTBA. https://m.edsoo.ru/aalb7981
H3mepenue reoMeTpu4ecKux
¢buryp"
29 Menuana, OuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.edso00.ru/9ae97099
30 Menuana, GuccekTpuca u bu6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroapHUKOB bubamorexa LOK
https://m.edsoo.ru/8e04a02f
39 [IepBblii 1 BTOpOM IPU3HAKU bubnnorexka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/0f5d60af
33 ITepBslii 1 BTOpOH MPU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/a56c5adb
34 IlepBbIil 1 BTOPOH IIPU3HAKU bubnnorexka [JOK
PaBEHCTBA TPEYTrOJIbHUKOB https://m.edso0.ru/34f8650e
35 I1epBbIil 1 BTOPON IPU3HAKH bubnnoreka [JOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [IepBelii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edso00.ru/79753cdf
37 PaBHOOe1peHHbIE bubnnorexa [JOK

TPECYTrOJIbHUKH U UX CBOMCTBaA

https://m.edsoo.ru/c59fdae9
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38 PaBHOOenpeHHbIC bubmmorexa [IOK
TPEYTOJIbHUKU U UX CBOMICTBA https://m.edsoo.ru/7e10fb44
PaBHOOenpeHHbIC bubnuoreka [IOK

39 .

TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Tpu3nak paBHOOEAPEHHOTO bubnmoreka [JOK
TpeyrojbHUKA https://m.edso00.ru/480b3c40

a1 [Tpu3Hak paBHOOEIPEHHOTO bubmmorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7

42 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOJbHUKOB https://m.edso00.ru/b4229637

43 Tperuil npru3HaK paBeHCTBA bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49

44 Tperuil npu3HaK paBeHCTBA bubnnorexa [HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI

45 cummetpuei. [Tpumepst bubnmnoreka [JOK
CUMMETPHUU B OKPYKAOLIEM https://m.edsoo.ru/83d5ffea
Mupe
durypsl ¢ 0ceBOI

46 cummetpuei. [Tpumepst bubnunoreka [JOK
CUMMETPHUU B OKPYKAOLIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonTtponbHas pabora o teme bubnuorexa [IOK
"TpeyroibHUKA" https://m.edsoo.ru/6f0a9a78

bu6mmorexa [IOK

48 HapaneabHOCTE MpAMELX https://m.edso0.ru/a081482d

49 CBoiicTBa U NpU3HAKU bubmuotexa [JOK

MnapajiCJIbHBIX MIPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edso00.ru/75899b52
CBolicTBa U pU3HAKU bubnuoreka [IOK

o1
HapaJlyIeIbHBIX IIPSMBIX https://m.edsoo.ru/e0fde699

59 CBoiicTBa U PU3HAKU bubnmoreka [JOK
napasuIeIbHbIX MPSIMBIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
napasiebHbIX TPSIMbIX https://m.edso0.ru/070fd7db
CBoiicTBa U MPU3HAKU bubnnoreka [JOK

o4
MapasuIebHbIX NPSIMbIX https://m.edso00.ru/5¢90c339

55 CyMmMa yriioB TpeyroyibHHUKa bubmorexa LIOK

https://m.edsoo.ru/d1dca5cd

56 CymMa yTiioB TpEyrojabHHUKA bubmorexa LIOK

https://m.edsoo.ru/7af6d9e6

57 Bremnue yrisl TpeyrojbHHUKa bubmorexa LIOK

https://m.edsoo.ru/bc409f4f

58 Bueunue yriel TpeyrojabHUKa bubnuorexa LIOK

https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YTJIOB

59 MHOTOYT'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMa BHYTPEHHHX YIJIOB

60 MHOTOYT'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIIHUX YIJIOB BBIITYKJIOTO https://m.edso00.ru/e638a510
MHOT'OYTOJIbHUKA

61 CyMMa BHYTPEHHUX YTJIOB bubnmnorexa [JOK

MHOI'OYroJIbHHUKa U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHUKA

KonTtponbHast pabora o Teme

bu6mmoreka [IOK

2 "T1 .
0 ApALIEILHOCTD CyMi/Ia https://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Tpu3naku paBeHCTBa
63 IPSIMOYTOJIBHBIX bubmmorexa [TOK
PAMOYE https://m.eds00.ru/330d63ff
TPEYrOJbHUKOB
[Tpu3naku paBeHCTBa
64 MPSMOYTOJIBHBIX bubmorexa [JOK
pAMOYT https://m.edsoo.ru/0e1544dc
TPEYTrOJIbHUKOB
65 [leprieHauKyNIAp U HAKIOHHAS bubmmorexa LOK
PHEHARKYP https://m.eds00.ru/957310000000000
CBOWCTBO MeIHUAaHBI
66 MPSIMOYTOJIBHOTO bubnnorexka [JOK
TPEYroJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/b34a450e
K TMIIOTEHY3€
CBoOlCTBO MeTUaHBI
67 IIPSAMOYTOJIBHOTO bubnnoreka [JOK
TPEyTrOJIbHUKA, IPOBEIEHHOMN https://m.edsoo.ru/83fabf79
K TMIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOIBHUK bubnnoreka [JOK
¢ yriom B 30 rpaaycoB https://m.edso00.ru/52b57dO0f
69 [IpssMOYTOIBHBIN TPEYTONIBHUK bubnuorexa [IOK
¢ yriom B 30 rpagycos https://m.edsoo.ru/aec6d443
CooTHo1IEHNS MEX
Y bu6mmoreka [IOK
70 CTOPOHAMH U yIJIaMU

TpPEYrojabHUKa

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

71 CTOPOHAMH U yTJIaMU bubmmorexa [JOK
P & https://m.edsoo.ru/5ea388d0

TpeyrojbHUKa
HepaBeHncTBO TpeyronbHuKa.

72 HepaBeHCTBo op Jﬁﬂe bubmmorexa [JOK

p . A https://m.edsoo.ru/50fa9985

JIOMaHOM
HepaBenctBo Mexay

73 MEPICHINKYIISIPOM U bubnnoreka [JOK
HAaKJIOHHOU. PaccTtosHue ot https://m.edsoo.ru/7284cbde
TOYKHU 1O NPSAMOU
KonTponbnas pabota no
teMaM "[IpsimoyrosibHbIE

74 S — bubnuoreka [IOK
"p o ’ https://m.edso0.ru/85f00be3

I'eomerpuueckue

HepaBeHcTBa"

75 OKpyXHOCTb, XOPJIbI U bubnmnoreka [JOK
JIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d

76 OKpyXHOCTb, XOPJIbI U bubnuotexa [JOK
JUaMeTpBl, UX CBOMCTBA https://m.eds00.ru/02406d49
B3aumHoe pacnionoxxenue

77 OKPYKHOCTH U MPSIMOIL. bubnuotexa [JOK
KacarenbHas u cekymas K https://m.eds00.ru/00d222d9
OKPY>KHOCTH
BzaumHoe pacnionoxxenue

78 OKPY>KHOCTH U TIPSIMOM. bubnmoreka [JOK
KacarenpHas u cexymas K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH

79 B3anmuoe pacnionoxenue bubmorexa HOK

https://m.edsoo.ru/a52f2800
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OKPYKHOCTH U MPSAMOIA.
KacarenbHas u cexymas k
OKPY’KHOCTH

80 OKpyXHOCTb, BIUCAHHAs B bubnnoreka [HOK
yromu https://m.eds00.ru/3767ac35
81 OKpYy>XHOCTb, BIIUCAHHAS B bubnnoreka [HOK
yroi https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUUECKOM
82 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
reOMETPUUYECKUX MECT TOUEK https://m.edso0.ru/9bdd6b63
HAa TIOCKOCTH
ITonsiTHE O TEOMETPHUUECKOM
83 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
reOMETPUUYECKUX MECT TOUEK https://m.edso00.ru/621adf85
HAa TIOCKOCTH
84 OrnucanHast OKPYKHOCTh bubnuorexa [JOK
TPEYTOJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnucaHHast OKPYKHOCTb bubnunoreka [JOK
TPEYTOJIbHUKA, €€ LEHTP https://m.eds00.ru/c96254e9
MeTto1 TeOMETPUYECKUX MECT
86 TO‘ICKI[HpI/I peuf)eHI/m Bubnuorexa LIOK
https://m.edso00.ru/5894e7a4
TFEOMETPUUECKUX 3a7a4
Meroza reoMeTpU4eCKUX MECT
87 TOYEK IIPU PELICHUH bubmmorexa LIOK
https://m.edso00.ru/784342d1
TFEOMETPUUECKUX 3a7a4
Meroza reoMeTpU4ECKUX MECT
bu6mmoreka [JOK
88 TOYEK TPU pEIICHUN

TCOMETPHUICCKUX 3aaayd

https://m.edso0.ru/05853a22
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Meroz reoMeTpu4eCKuX MECT

89 TOYCK MPH PEIICHUN bubmorexa OK
PH P https://m.edso0.ru/6903dff0
FCOMETPHUYCCKUX 3a71a4
O60ocHOBaHMS TPOCTEHIITNX
MIOCTPOEHUM, TaIlbl 3a1a4X Ha
90 IIOCTPOCHUS, PELICHHE 3aa4 bubmorexa [IOK
p ds https://m.edso00.ru/e511d730
Ha MOCTPOCHUE IIUPKYIIEM U
JIMHENKOMN
O60cHOBaHUS NPOCTEUIINX
MOCTPOEHUM, TaIlbl 3a1a4H Ha
91 IIOCTPOCHUS, pEIICHHE 3a]a4 bubmorexa HOK
P ds https://m.edsoo.ru/f3bfbf74
Ha IMOCTPOCHUE IUPKYJIEM U
JIMHENKOM
KonTtponpsHnast pabora o Teme
"Ok HOCTb.
92 1“60151}6,;K HYECKHE MECTA TOUYEK bubmorexa [TOK
P ’ https://m.edsoo.ru/791dafc6
ITocTpoeHus ¢ MOMOILBIO
LUPKYJIS U JINHEHKH"
[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
93 UJITIOCTPH X CBSI3U bubmmorera [TOK
PHPYIO https://m.edsoo.ru/fOe38fa3
MEXy Pa3IUYHBIMUA TEMaMHU
Kypca
[ToBTOpenue u 0600IIEeHNE.
Pemenne 3amau,
94 HIITIOCTPH X CBSI3U bubmmorexa [TOK
PHPYIO https://m.edso0.ru/38a31139
MEXy Pa3IUYHBIMUA TEMaMHU
Kypca
95 [ToBTOpenue u 06o0IIEeHNE. bubmuotexa [JOK
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Pemenne 3amay,
WJUTIOCTPUPYIOIINX CBSI3U
MEX]ly pa3IMYHbIMUA TeMaMu

Kypca

https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WLTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3INIHBIMU TEMaMH

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOLIHX CBS3H
MEX/1y Pa3IMYHBIMU TEMaMH

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567el

98

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIIMX CBS3H
MEX/1y Pa3TNIHBIMH TEMaMH

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBSA3U
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edso00.ru/397d166b

100

[ToBTOpeHue u 0600IIEeHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMAMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo0.ru/c60d778a
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101 Nrorosas KoHTposIbHAA 1 bubmmorexa [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u 06o0IIeHNE.

Pemenne 3amay,
102 WJUTFOCTPHPYIOIIUX CBS3H 1 bubmmorexa LIOK
PHPYIO https://m.eds00.ru/971f7836
MEXy Pa3IHYHBIMA TEMaMU
Kypca
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME
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8 KUIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npu3HaKku 1 1 bubnmnoreka HOK
CBOICTBa https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moteka [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero nNpu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnorexa [JOK
CBOICTBa https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moreka [JOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpssmoyroiabHUK, poMO, KBasipaT, UX 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, UxX 1 bubmmnoreka HOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpssmoyroipHUK, poMO, KBasipaT, UX 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapaT, UX 1 bubmuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/a6373aa2
bubnunorexa LIOK
10 Cpetiist JHHHA TpEyTonbiiKa 1 https://m.edsoo.ru/6elbcbbb
11 Cpensist TUHUS TPEYTroJbHUKA 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3
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12 Tpaneuus. PaBHoOenpenHas Bu6muotexa [JOK
Tparnenus, €€ CBOMCTBA U NMPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [JOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edso0.ru/17f960ca
14 [IpssmoyronbpHas Tpanenus bubmmorexa LIOK
https://m.eds00.ru/3375c8f3
15 Cpensist TuHUS Tpaneuuu bubmmorexa LIOK
https://m.eds00.ru/7963a7f5
Bbu6mmoteka [IOK
16 Teopema dareca https://m.edso:)_.I ru/342ea505
bu6mmoteka [JOK
o Teopema dareca https://m.edso:)_.I ru/a2402d2b
18 Teopema 0 IpONOPIUOHATIBHBIX Bbu6moreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 TpONOPIIMOHATBHBIX bubnnorexa [JOK
oTpe3Kax https://m.edsoo.ru/8eccc056
bubnnorexa [JOK
20 Hentp macc TpeyroneHiika https://m.edSO(]:)_.[ ru/9cbcf9o6e
bubnnorexa [JOK
21 HenTpatbHO-CHMMETPHHHAIE Hryph! https://m.edSO(]:)_.[ ru/8578076a
99 KonrtponbHas pabora no reme bubmuoreka [IOK
"YeTpIpEXyroabHUKN" https://m.edso0o.ru/bed0fof3
93 [TonoGue TpeyroibHUKOB, bu6muoreka [JOK
KOdpGUITUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubmuoreka [IOK
KO3 GUIIUEHT oA00HS https://m.edsoo.ru/21ebb50b
25 [Tpusnaku noo0us TPEyroabHUKOB bubmmorexa LOK

https://m.edsoo.ru/bbf2c3a6
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bubnunoreka LIOK

26 [Tpusnaxu m0n100us TpeyronbHKos https://m.edso0.ru/8db11ff7
bubmuorexa [{OK
27 [Tpu3Haku mog00Ms TPEYrOJLHUKOB https://m.e dSO(I)l.ru 19ed11d5b
bubmuorexa [IOK
28 [pu3naxu nof00us TpeyromLHuKos https://m.edsocl)l. ru/152d2193
bubmuorexa [IOK
29 [pu3naxu nof00us TpeyromLHuKos https://m.edSO(I)l. ru/23dc95f1
bubmmoreka [JOK
30 Tpu3naxu noo0us TpeyromLHuKoB https://m.edso:)_.I ru/8d1d9d16
31 [Ipumenenue nogo6us Npu peIeHUH bubnuoreka [IOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
32 [Ipumenenne moao0us P pelieHuN bubnnorexa [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue moao0Oust Mpu perIeHUn bubmmoreka [JOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue mogo6us Npu pelIeHUH bubmuoreka [IOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [TpuMeHeHne no00MS IPU pelLIeHUH bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenne nmoao0Oust Mpu peIIeHUN bubmuoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 Brenenune nonsTus mpeoOpazoBaHUs bubnunorexa LIOK
1no100ust ¥ Mo1I00HBIX Uryp https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TloxoOue" https://m.edso0.ru/89c3236d
39 IMoustue mwromanu. CBoicTBa but6mmoreka [IOK

IO TeOMETPUUYECKUX (PUTYP

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBolicTBa bubnunorexa LIOK
IJIOMIAJIEH TEOMETPUICCKUX HUTYP https://m.edso00.ru/37a176¢c0
41 ITonstue mmomaau. CBoiicTBa bubmuorexa [JOK
IUIOINAACH T€OMETPUUYECKUX QUTYP https://m.eds00.ru/6004265a
IIpocreiimme GopMybl 1S IUIOAIN
42 Tpe OJ'IBHI/IKa(l)HI; zﬂnefo aMMI;l " bubmmorexa [IOK
peyr » 1ap P ’ https://m.edsoo.ru/596ald0e
pomba u Tpanenuu
[Ipocreitne hopMyIisl 11 IUIONIAAN
43 Tpe OJILHI/IKa(bn]Z :Jmefor aMMI;l ! bubmorexa HOK
peyr - 1ap p ’ https://m.edsoo.ru/f636del1f
pomba u Tpanenuu
IIpocrenimue ¢GopMyabl A1 IUIOMIAIU
44 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa HOK
peyr » 1ap P ’ https://m.edso0.ru/9732274d
pomba u Tpanenuu
IIpocrenimue ¢GopMyIIbl AjIs IUIOMIAIU
45 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmotexa [JOK
peyr » 1ap P ’ https://m.edsoo.ru/e6458963
pomba u Tparnenuu
IIpocreiitme GopMyIIbL IS ILIOMIALN
46 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l " bubmorexa [JOK
peyr - 1ap p ’ https://m.edso0.ru/0b18fc61
pomba u Tparnenuu
IIpocreiitme GopMyIIbL IS ILIOMIALN
47 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l " bubmorexa [OK
peyr - 1ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocreiimue ¢GopMyabl A8 IUIOMIAIU
48 Tpe OJIBHI/IKaq)HZ. znnefor aMMIEIlI " bubmorexa I[JOK
peyr » 1ap P ’ https://m.edsoo.ru/8b93cfba
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyIIEl I IUIOIAIU
P Qopryzibt A tmaa bubmuoreka [{OK
49 TPEYroJIbHUKA, MTapajlieiorpaMma,

pomba u Tpanenun

https://m.edsoo.ru/c35f544d
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[Ipocreiimme Gopmybl s TUTOIAIN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [JOK
poMbBa 1 Tpamemy https://m.edsoo.ru/a3f9beld
Bu6muotexa [JOK
>1 Tlnomazu monobubi uryp https://m.edSO(])_.[ ru/d8638f34
Bu6muotexa [JOK
52 [lrowau noA0GHEIX GHryp https://m.edSO(])_.[ ru/2383022e
Bbu6mmotreka [JOK
>3 [rowazu noxobubI Guryp https://m.edso:;.[ ru/See2a7d4
54 KonTponbhas pabota no Teme bubmmoreka [JOK
"Ilnomanp" https://m.eds00.ru/05f10573
> Teopewa Migaropa E;I;ZH/P/I;T:;(;? rouﬁf631f27
56 [Tpumenenne Teopems [Tudaropa bu6mmoteka [JOK
MIpY PEIICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/4829510
57 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIPU PELIECHNHN ITPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[P PELIEHNUHU ITPAKTUYECKUX 3a1a4 https://m.eds00.ru/396250fc
59 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
[P PELIEHUHN ITPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [1udaropa bubmuoteka [IOK
MIPY PEUICHUHN MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopumoHaibHBIE OTPE3KH B bu6muoreka [JOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponoprimoHanbHBIE OTPE3KH B bubnuotexa [JOK
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponoprinoHaibHBIC OTPE3KH B bubnmoreka [JOK
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHnyc, KOCUHYC, TAHT€HC U
67 KOTaHI'€HC OCTPOro yria bubmmorexa LIOK
poro yT https://m.edso0o.ru/132b4ef6
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAaHT€HC U
68 KOTaHT€HC OCTPOro yria bubmmorexa [JOK
poro yT https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHT€HC OCTPOro yria bubmorexa LIOK
POTO T https://m.edsoo.ru/b41c27f9
OPSMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpruueckue GyHKINU bubmmnoreka HOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
7 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yrios B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonrponbHas pabora no reme
72 "Teo l:)eMa HH(Ilfaro a ¥ HayaJja bubamorexa LOK
P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUHU
73 BrnucanHnble v LIEHTpaIbHBIE YIIIbI Bubmmorexa [IOK
HeHTp . https://m.edsoo.ru/ae5f890d
74 BnucanHnble v LIEHTpaJIbHBIE YIIIbI Bubnmorexa [IOK
HEHTP yr https://m.edsoo.ru/d0233fa0
75 BrnrcanHbIE U IEHTPANIBHBIE YTIIIbI bubmuoteka [IOK
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76 BriricanHbie ¥ IEHTpaIbHBIC YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTelIbHOU U XOpI0i Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTelnbHOU U XOPI0i bubmmorexa LJOK
https://m.eds00.ru/09166b3d
79 VYTIIbI MeXKIY XOPIaMHU U CEKYIITUMHU bubmmorexa LJOK
https://m.edsoo.ru/022e729c
80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU bubmorexa LIOK
https://m.edsoo.ru/84a32a80
81 Brnucanabie U ONUCaHHbBIC bubnuoreka [{OK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannsie 1 onucaHHEIS bubnuoreka [{OK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aaéclad6
83 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPHU3HAKH BIUCAHHOTO bubnmnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa U NPU3HAKH BIMCAHHOTO bubnmnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacmionokeHue 1Byx bubnunorexa LIOK
OKPY’KHOCTEN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnionoxenue 1Byx bubnuorexa [IOK
OKPYKHOCTEH https://m.edso0.ru/42da86f2
89 Kacanue okpyXHOCTEH bubmmoreka [JOK
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https://m.edsoo.ru/4cbf4ff9

90 K it bubnunoreka LIOK
ACAHHC OKPYXHOCTCH https://m.edsoo.ru/52dcbe7d
01 OO61ue kacaTenbHbIE K ABYM bubnmoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
K abora 1o teme "Y
92 OHTpOJ’{BHaSI p Ta I10 TCM T'JIbI BI/I6JII/IOTeKa HOK
1 HCTRP eXyTOJ:BHHKH’ CRASAHHBIC € https://m.eds00.ru/26055342
OKPYKHOCTBIO
I1 000 .P
0 OBTOpeHHE U 00001meHue. Pemenue BuGmorexa LOK
3alat, HIUHOCTPUPYIOIIHUX CBA3N https://m.edsoo.ru/74d89ab9
MG)KI[y pa3JII/I‘~IHI>IMI/I TECMaMU Kypca
I1 000 .P
o OBTOpEHHE U 00001IeHUE. Permenue BuGmmorexa LIOK
3allat, HITTOCTPUPYIOIHUX CBA3H https://m.edsoo.ru/6d05bcd8
MG)KI[y pa3JII/I‘~IHI>IMI/I TECMaMU Kypca
I1 000 .P
o OBTOpEHHE U 00001IeHUE. Permenue BuGmorexa [IOK
3alat, HITHOCTPUPYIOTIHX CBA3H https://m.edsoo0.ru/51013847
MEXy pa3TUYHBIMU TEMaMHU Kypca
I1 00001m1enue. Pemenue
96 OBTOpeHI/Ie %1 HNICHU IICHU BI/I 6HI/IOTeKa ]_[ OK
3a/at, HITHOCTPUPYIOIIHUX CBA3N https://m.edsoo.ru/248181a0
MEXy pa3TUYHBIMU TEMaMHU Kypca
I1 000 .P €
. OBTOpeHHE U 0000meHue. Pemenn BuGmorexa [OK
3a/at, HITHOCTPUPYIOIIHUX CBA3N https://m.edsoo.ru/dad15fdc
MG)Kle paSJ'II/ILIHI)IMI/I TEMaMHU Kypca
I1 000 .P nue
0 OoBTOpeHHe U 00001eHue. Pemen BuGmorexa LOK
3ajiat, WITOCTPHPYIOIHX CBA3N https://m.edso0.ru/6a69702b
Me>1<)1y paSJ'II/ILIHI)IMI/I TEMaAaMHU Kypca
99 [ToBropenue u o6o0mmenue. Pemenne bub6muoreka [IOK

3ala4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edsoo.ru/0f5b4b87
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MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

100

101

102

[ToBTOpenue u 0600IIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOLIUX CBSI3U
Me)KI[y pa3J'II/I‘-IHBIMI/I TCMaMHU Kypca

Wrorosas kKoHTpOJIbHAS paboTa

[ToBTOpenue u 06001IeHNE. Pemenune
3aJ1a4, WUTFOCTPUPYIONIUX CBS3U
Me)KI[y pa3JII/I‘IHI>IMI/I TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bub6nmoreka [IOK
https://m.edso00.ru/7942fc3c

bu6nmoreka IIOK
https://m.edsoo.ru/c2695c¢10

bu6nmorexa [IOK
https://m.edso0.ru/b4981045
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9 KUIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 CuHyc, KOCHHYC, TaHT€HC YIJI0B OT 0 1 bubnmnoreka HOK
1o 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmoreka [JOK
TOXXIECTBO https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
o 1
3 OPMYITbl TIPHBCACHHA https://m.edsoo.ru/98813486
bubnunoreka LIOK
4 opwmynbt MpHBEACHHA . https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpHukoB. Teopema 1 Bbu6moteka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bubmuoreka [IOK
KOCHHYCOB https://m.eds00.ru/d934a6e6
bubnmorexa LIOK
7 T 1
copenMa CHiycos https://m.edso0.ru/820ebf06
bu6nmorexa LIOK
8 T 1
copenMa CHiycos https://m.edso0.ru/000dd68f
Pemenne npakruyeckux 3aaad ¢
9 UCIIOJIb30BaHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TCOPEMBI CUHYCOB
Pemenne npakTudeckux 3aaad ¢
bu6nunorexa LIOK
10 MCIIOJIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemenne npaktuyeckux 3anad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI buGnuorexa [IOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3anad ¢
12 UCIOJIL30BAHUEM TEOPEMBI buGnuorexa [IOK
p https://m.edso0.ru/66b247d5
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Tpurosomerpuueckue ¢GbopMyIIbl 11
13 HJII)O anu T : OJII:HI/IK(EI: . Bubmaorexa ITOK
Haw Tpeyr ’ https://m.eds00.ru/009bf17e
napajureJiorpaMma
Tpurosomerpuueckue ¢hbopmMyIIbl 1
14 HJI'I)O agu T : OJILHI/IK(}; . Bubmiorexa OK
Ha TpeyT ’ https://m.eds00.ru/3479efa2
napajuiejgorpamma
Tpurosomerpuueckue ¢hbopmMyIIbl 1
15 HJI'I)O agu T : OJILHI/IK(}; . buGnuorexa [IOK
Ha TpeyT ’ https://m.edsoo.ru/c9e4273f
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl It
16 HJII)O A T : OJ'II)HI/IKE,) P bubmiorexa LIOK
HIaH Theyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bubmmoteka IIOK
17 (6)) r
opMyJia L epora https://m.edsoo.ru/ad8e9d59
bubmmoteka IIOK
18 (0)) r
OpMyia L epora https://m.edsoo.ru/8fb80467
bubmmoteka IIOK
19 (6)) r
OpMyita L epora https://m.edso0.ru/03b9324c
20 dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
91 dopmya MIomaId BEITYKIOrO bubmuoteka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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99 KonTtponbHast pabora o Teme Bu6muotexa [JOK
"Pemenue TpeyrojJbHUKOB" https://m.edso0.ru/71316455
93 Xop/bl ¥ TOTI00HBIE TPEYTOJLHUKH B bubnmnoreka HOK
OKPYXHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpoOU3BEAECHUU OTPE3KOB bubmmoreka [JOK
xopa https://m.edso0.ru/9a6b9583
25 Teopema 0 IpoOU3BEIEHUU OTPE3KOB Bu6muotexa [JOK
Xop. https://m.eds00.ru/3280910d
26 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEeKyLIUX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CeKYIINX https://m.edsoo.ru/ccdb3092
28 T . bubnunoreka LIOK
COPEME O KBAAIPATE KACATEILHOM https://m.edsoo.ru/3cde33ca
29 T N bubnuoreka [{OK
SOPEMa O KBA/PATE KACATCILHOR https://m.edso00.ru/d6df6c82
bu6nmorexa LIOK
30 Teopemt Hener it Merienas https://m.edsoo.ru/f2218dfa
bu6nmorexa LIOK
31 Teopemt Hener it Mertenas https://m.edsoo.ru/a463clbc
bu6nmorexa LIOK
32 Teopemt Hener it Mertenas https://m.edsoo.ru/ela8laad
but6mmorexa [IOK
33 Honsrie o romotetin https://m.edsoo.ru/14e624fd
34 KonTponbhas pabota no teme bubmuoreka [IOK
"TTonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 VYpaBHeHHe NpAMON Ha MIIOCKOCTH. bubnmnorexa [JOK

YrnoBoi kKodpPUIUEHT U CBOOOTHBIN

https://m.edsoo.ru/2dcfad6éb
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YJICH, UX I‘COMeTpI/I‘-IeCKI/If/i CMBICJI

VYpaBHeHrEe NPSIMOiIl Ha TIJIOCKOCTH.

N N bub6nmoreka [IOK
36 Yr1080it KO3} GuIIEHT HUCBO(SOJIHHH https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPHYECKUN CMBICT
[TapannenbHOCTD U
37 MePIEHIUKYIISIPHOCTD MIPSMBIX (depe3 bubmorexa LOK
PHEHTICYTD P P https://m.eds00.ru/6d686658
YTII0BOM KO3 (HUITHECHT)
bubnuoreka [{OK
38
¥ PaBHEHHe OKPYKHOCTH https://m.edso0.ru/1658a6fd
Haxoxnenne nepeceueHuit
39 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [JOK
Py P https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceuenuit
40 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [JOK
24 P https://m.eds00.ru/5777b234
KOOpJIMHATAX
®opmysa pacCTOSHUS OT TOUKH J10 bubmuoreka [IOK
41 .
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomans napaiienorpaMmma B
42 KOO mHII[{aTa; HOH}ITI/IIe) 00 bubmorexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TIIOMIAIN
[IpumMeHeHne MeTo1a KOOpIUHAT B
43 HpaKTI/I‘IeCKI/I-O I/Ief{TI/I OII:;J.HHHBIX bubmorexa OK
P P P https://m.edsoo.ru/7b10a3a5
TeOMETPUUECKUX 3a7auax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Meroa koopauHat" https://m.edsoo.ru/b1271082
but6mmorekxa [IOK
45 B
CKTOPEI Ha TIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IIpaBUjIa TPEYTOJIbHUKA U
napajuiejaorpamma

https://m.edsoo.ru/193ca346

CoXCHHE U BIUNTAHHUC BCKTOPOB —

bub6nmoreka [IOK

47
FIPABILIA TPEyTOILHHKE 1 https://m.edsoo.ru/01d8e6al
napajiejgorpamma

48 YMHOXEHHE BEKTOpa Ha YHUCIIO bubmmorexa [JOK

P https://m.eds00.ru/e540d478
bubnuoreka [{OK

49 K

OOPAMHATH BeKTopa https://m.edsoo.ru/2278518f
CrnoxeHre ¥ BBIYUTAHUE BEKTOPOB,

50 MHOKEHHE BEKTOpa Ha YHCIIO B bubmmorexa [JOK
4 P https://m.edso0.ru/c492667b
KOOpIMHATAX
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

51 MHOKEHHE BEKTOPa Ha YUCJIIO B bubmmorexa [JOK
y p https://m.edso0.ru/2560ab87
KOOpIMHATAX

59 [TpumeHeHME BEKTOPOB B (PUBHKE, bubmmnoreka HOK
LIEHTp Macc https://m.edsoo.ru/1cfh8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [IOK
Paznosxenust BEeKTOpOB 110 6a3ucy https://m.edsoo.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnorexa [JOK
Paznosxenust BEKTOpOB 110 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubmmoteka IIOK
PaznoxxeHust BEKTOPOB 10 Oa3ucy https://m.edsoo.ru/e1a50237
CkaJisipHOE MTPOU3BEICHUE BEKTOPOB,

56 F€OMETPUUECKUN CMBICT U bu6muoreka [JOK
BBIPaXEHUE B J€KAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJMHATAX

57 JucTpruOyTUBHOCTH CKAJIIPHOTO bubnuotexa [JOK
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MIPOU3BEIACHUS

https://m.edsoo.ru/0bcd3387

CkansgpHoe Mpou3BeieHNUE U

bu6nmoreka IIOK

58
IIPOCLIMPOBAHUE https://m.edsoo.ru/0f16f5da
[TpuMeHeHue cKalipHOTO
59 MPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
POHBEA e hittps://m.eds00.ru/9d7h1240
HaXO0XXJCHUS JAJIUH U YIIIOB
[IpuMeHeHue cKasIpHOro
60 MIPOU3BEICHUS BEKTOPOB JIf bubmmorexa LIOK
P A POB A https://m.eds00.ru/99791584
HaXOXKJCHUS JJIUH U YIIJIOB
[IpuMeHeHne cKasIpHOro
61 IIPOU3BE/ICHUS BEKTOPOB JJIs bubmmorexa LIOK
P A OB A https://m.eds00.ru/894c1248
HaXO0X/IEHU JUIMH U YIJIOB
62 Penrenne reoMeTpuyecKux 3a1ad ¢ bubnnorexa [JOK
MMOMOUIBIO CKAIIPHOTO MPOU3BEICHUS https://m.edsoo.ru/e572abc0
63 Penienune reomerpruyeckux 3aaay ¢ Bbu6moteka [JOK
MIOMOILBIO CKAJIIPHOT'O MPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 KonTponbHas pabora no teme bubmmnoreka HOK
"BexTops!" https://m.edsoo.ru/55678a9d
65 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYNCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYT'OJIBHUKH, bubmmnoreka HOK
BBIYKCIICHUE UX DJIIEMEHTOB https://m.edso0.ru/2517463d
67 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Yucno m 1 1IMHa OKPYKHOCTH bubmmorexa LIOK

https://m.edsoo.ru/78b4dc48
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bubnunoreka LIOK

[ HHeno it AHia OKpYIKHOCTH https://m.edsoo.ru/825e73c7
71 JlnvuHa 1yTH OKpY>KHOCTH bubnxorexa LTOK
https://m.eds00.ru/3c2983f9
72 JlnnHa nyru OKpy>KHOCTH bubmmorexa LIOK
https://m.edsoo.ru/4eb62ffb
bubnmnoreka HOK
73 Pazuaiias Mepa yria https://m.edsof)l. ru/d3b68dca
Bbu6motreka [JOK
& Pazuaias Mepa yria https://m.edso:)_.I ru/e97f0369
75 Ilnomane Kkpyra u €ro 3JIeMEHTOB bubnnoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae Kpyra v €ro 3J€MEeHTOB bubnuoreka [IOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/10a2b760
77 [Tmomane kpyra u €ro 3J€MEHTOB bubmmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruucienue nepumMeTpoB u
78 toniaed GUryp, BKIIFOYAIONTUX buomorexa LIOK
https://m.eds00.ru/1f673d06
AJIEMEHTHI KpyTa
Brruucnenue nepumMeTpoB u
79 toniaei Guryp, BKIIFOYAIONTUX buomorexa LIOK
" TeMEHTH Kpyra https://m.edsoo.ru/a4bcd171
80 Kontponbnas no teme "Jlnuna bubmmoteka IIOK
OKpPYXKHOCTH M IToIaas kpyra" https://m.edso0.ru/0353e638
bu6muoreka [JOK
81 Henrpartbras cummeTpus https://m.edso;.I ru/e63ff8f2
82 LlenTpanbHO-CUMMETPHUHBIE (UTYPHI bubmorexa LIOK

https://m.edsoo.ru/5dbbfd1f
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https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f

bubnunoreka LIOK

83 Hosopor https://m.edsoo.ru/a59548ae
bub6nmoreka [IOK
84 Ocenast CHMMETpHs https://m.eds00.ru/de5f1903
I1 eHue u 06o6menue. Pemenue
o OBTOpEHHE U 00001IeHI [IEHU BuGmorexa LIOK
4717, IODHOCTPHDYIOT Chiist https://m.edso0.ru/46bce128
MEXy pa3IMYHbIMU TEMaMHU Kypca
86 @urypsbl, CHMMETPHUYHBIE Bbu6mmoreka [JOK
OTHOCHUTEJILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
87 n . bubnunoreka LIOK
APAJLICTILHEIH TEpEHOC https://m.edsoo.ru/3b681983
88 0 . bubnunoreka LIOK
OHATHEC ABHAKCHUA 1 CTO CBOMCTBA https://m.edsoo.ru/4bda89ea
89 p o bubnunoreka LIOK
ABCHCTBO QHIYP https://m.edsoo.ru/aba7d464
IIposiBiIeHUS CUMMETPUU B IIPUPOJE, bubmmnoreka HOK
90
JKUBOIIUCH, CKYJIBIITYpPE, apXUTEKType https://m.edsoo.ru/92b823fd
01 KoMmnosumnuu nBrxesnii bu6nmorexa LIOK
(mpocrelinine npuMepsl) https://m.edsoo.ru/2a4a2ha8
IT 600 .P ue
. OBTOpEHHE U 000011IeHe. Pemien BuGmorexa [OK
38, WITIOCTPHPYIOTIHX CBAH https://m.edsoo.ru/efefead3
MEXTy pa3IMIHBIMU TEMaMH Kypca
IT 600 .P
0 OBTOpPEHHUE U 000 IJ_ICHI;I(C ! HCIJI/_IIGHI/IG BuGnmorexa LIOK
3aAat, WITOCTPHPYIOTHHX CBA3 https://m.edsoo.ru/c58e409e
MEXy pa3TUYHBIMU TEMaMHU Kypca
IT 0600 . Pemenue
OBTOpEHHE U 00001IeHNE. Permenn BuGmiorexa [IOK
94 3a/1a4, WJUTIOCTPUPYIOLIUX CBSA3U

MCKAY pa3JIMYHBIMU TEMAMHU KypCa

https://m.edsoo.ru/54d14267



https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267

[ToBropenue u 0600mmenue. Pemmenune

95 3a1a4, WITKCTPUA HUX CBS3U 1 buGnuorexa [IOK
At Thupyrot https://m.edso0.ru/a78455c5
MEXy pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u 0600mmenue. Permenne
96 3a/1a4, WUIFOCTPH [UX CBSA3U 1 Bubmorexa HOK
) pupyro https://m.edsoo.ru/2e7695cf
MEX/y Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpenue u 0600IIeHNE. Permenune
97 3a/1a4, WUIFOCTPH WX CBA3U 1 Bubmaorexa ITOK
A, Thupyrott https://m.eds00.ru/6383d98a
MEXKy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue
98 3a7a4, WUIFOCTPU HUX CBS3U 1 Bubmiorexa OK
Aat, Thupyrot https://m.eds00.ru/89c5365f
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue
99 3a7a4, WUIFOCTPU HUX CBS3U 1 buGnuorexa [IOK
Aat, Thupyrot https://m.edsoo.ru/Odcedafl
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
100 3a/1a4, WUIFOCTPH [IUX CBA3U 1 bubmorexa LOK
, TPpUPYIO https://m.edsoo.ru/27b735e9
MEXy Pa3IMYHBIMUA TEMaMH Kypca
bubmmoteka IIOK
101 " 6 1
TOTOBAT KOHTPOJILHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06061eHue. Pemenue
102 3a/1a4, WUIFOCTPH [IUX CBA3U 1 bubmorexa LOK
, TPpUPYIO https://m.edso0.ru/1852817e
MEKy Pa3IHYHBIMUA TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

I'eomeTpus

6.1

Pacno3naBate W3y4YeHHBIE TEOMETPUYECKHE (UTYpBI, ONPEOeNsATh WX
B3aMMHOE  pacIOJIOKEHUE, H300paxarb reoMeTpuueckue  (Gurypsl,
BBITNOJIHATh YEPTEXKH 10 YCIOBUIO 3aaauu. VI3MepsATh JIMHENHBIE U YIJIOBBIE
BEIMYMHBL. Pemate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIHMYUH

yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX MU YIVIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Pazmuyarh paszmepsl
9THX 0OBEKTOB 110 MOPSJIKY BETUUUHBI

6.3

6.4

6.5

CTpOI/ITI) YCPTECIKHU K TCOMCTPUYICCKUM 3aJladyaM

[Tonp30BaThcss TNpPU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PABHOOCIPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH
3a1a4
HpOBO)II/ITI) JIOTUYCCKHUE PACCYKIACHUA C UCITOJB30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

6.7

6.8

ITonmp30BaThbCcsl TMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWaHbl, MNPOBEAEHHOW K THUINOTEHY3€ NPSAMOYTOJbHOTO
TPEYTOJbHUKA, B PEIICHUU T€OMETPUUYECKHUX 3a]1a4

Onpenendarb NapayieIbHOCTh MPSMBIX C [OMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMH cekymas. OmnpeaensTe NapauIeIbHOCTh MPSAMBIX C
MMOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MHPSMOWM JO TOYEK
JPYTror NpAMoit

Pemate 3agaun Ha KjaeT4aTOM 6YM3.1"C

6.9

[TpoBOANTH BBIUMCIEHHUS] U HAXOJIUTH YUCIIOBble U OYyKBEHHBIE 3HAYEHUS
YIJIOB B TEOMETPUYECKMX 3aJadaXx C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, 00Opa30BaHHBIX MPHU
[IEPECECUCHUM  JBYX  IApaJUlelbHBIX  IpsAMBIX  cekymend. Pemarts
IIPAKTUYECKHE 3a7a4X Ha HaXOXKJICHUE YIII0B

6.10

Bnanerp moHATHEM TeOMETPUYECKOTO0 MecCTa TOUYEK. YMETh OIpeAeNsiTh
OHCCEeKTpUCYy YyIjla M CEepeAUHHBbIH NEePIeHIUKYIAp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

@opMyTUPOBATH ONpEACNICHUsI OKPYKHOCTH M Kpyra, XOopAbl U AHaMeTpa




OKPY’KHOCTH, IOJB30BATHCA HX CBOMCTBaAMH. YMETh INPpUMCHATH OTHU
CBOMCTBaA IIpr pCUICHUHN 3aa4

Biagers nmoHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonb3oBaThCst akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 JIJIOB TPEYTONbHHUKA TMEPECeKAIOTCs B OJHOM TOYKe, U O TOM, 4TO
CepeIMHHBIC TTEPIICHANKYIISIPBI K CTOPOHAM TPEYTOJIbHMKA NIEPECEKAIOTCS B
OJIHOU TOYKE
Brageth noHsATHEM KacaTelbHOW K OKPYXHOCTH, IT0JIb30BATHCSI TEOPEMOI O
6.13 NEePICHANKYJISIPHOCTH KacaTeJbHOW M pajnyca, NPOBEAEHHOIO K TOYKE
KacaHus
6.14 [Tonp30oBaTbcss  MPOCTEUIIMMH ~ TEOMETPUYECKUMH  HEPAaBEHCTBAMH,
' NOHUMATh UX MPAKTHYECKUI CMBICIT
6.15 [TpoBOIUTH OCHOBHBIC T€OMETPHUECKUE TIOCTPOCHHS C MOMOIIBIO UPKYJISI
' ¥ JIMHEAKH
8 KJIACC
Kon .
IIpoBepsieMmble MpeIMeTHBIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOI
NpoBePsieMOro .
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 00pa30BaHMs
pe3yJbTara
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
' MIOJIB30BAThCSl MX CBOMCTBAMU TIPH PELICHUH F€OMETPUYECKUX 33/1a4
6.2 [TpuMeHsATh CBOWCTBAa TOYKU MEPECEUCHUS] MEIMAaH TPEyrojbHUKaA (IICHTpa
' Macc) B pELIEHHH 3a1a4
Brnanets moHATHEM CpeIHEH JTMHUU TPEYTOJIbHUKA U TPAICIUH, IPUMEHSTh
6.3 UX CBOWMCTBAa TMpH pEHICHWH TEeOMETPUYECKHX 3anad. [lomb3oBaThCs
' Teopemoii Daneca u TeOPEMOil 0 MPONOPIUOHAIBEHBIX OTPE3Kax, IPUMEHSTh
UX JIUTSL PELICHUS MPAKTUUECKHX 3a/1a4
6.4 [lpuMeHsAT,  TpU3HAKM  TMOAOOHMS  TPEYrOJIBHUKOB B PCIICHUU
' reOMETPUYECKUX 33134
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHus: reoMEeTpUYECKHX U
6.5 npakTHYeckux 3anad. CTPOUTh MaTEMaTHUECKYI0 MOJICIb B MPAKTHYSCKUX
' 3aj1a4ax, CaMOCTOSATENILHO JIeNaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIUE
JUTHHBI
Bnamerp MOHATHSMH CHHYCa, KOCHHYyCa H TaHTEHCa OCTpPOro yria
6.6 NPSIMOYTOJIBHOTO TpEyrojbHHUKA. [l0Nb30BaThCS ITUMHU TOHATHUSMH IS
peIIeHHsI MPaKTHYECKUX 33124
6.7 Bbrunciste (pa3auyHbIME clIoco0aMu) TUIONIAlb TPEYTOJbHUKA U TUIOINAN

MHOTOYTOJIBHBIX (GUTYp (MONB3YACh, TAEe HEOOXOIUMO, KaIBKYISITOPOM).




[IpuMeHATH MOJyYEHHBIE YMEHMS B IIPAKTUYECKUX 3a]1a4ax

6.8

6.9

Bnaners NOHATHSAMM BIHCAaHHOTO W LEHTPAJIBHOIO YIUIA, MCIOJIb30BaTh
TEOPEMBl O BIMCAHHBIX YIJIaX, yrjax MeXAy XOpAaMHU (CEKyIIHMMHU) U yrie
MEXy KacaTeJIbHOW U XOpJOU IPU PEIICHUH N'€OMETPUYECKHUX 3a1a4
Bnaners MoHATHEM ONKMCAHHOIO YETBIPEXYTrOJIbHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPY PEILIECHUH 3a/1a4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsTh MONMYYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJIENIA JUIs 3a/la4 PEaJIbHOW JKU3HU W TPOBOJIUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C TIPUMEHEHHUEM TOJ00HSIM TPUTOHOMETPUU (ITOJIB3YSICh, TIe
HEO00X0IUMO, KaJbKYJIATOPOM)

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETpUYECKUE (YHKIUU OCTPbIX YIJIOB, HAaXOJUTh C HX
NOMOULIBI0  PAa3JIMYHbIE  DJJEMEHTHl  INPSAMOYIOJBHOIO  TPEYTrOJIbHHMKA
(«perieHue NPSAMOYTOJIBHBIX TPEYrOJIbHUKOBY). Haxoauth (C MOMOIIBIO
KaJIbKYJIATOpPa) JUIMHBI U YTJIBI JUI HETaOJIMYHbBIX 3HAUEHUH

6.2

ITonp3oBaTbCs dbopmynamu MPUBEECHUS " OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXOXKICHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETMYMHAMU

6.3

Hcnonp30Bare TeEOpeEMBI CHHYCOB M KOCHHYCOB I HAaxOKJIEHUS
pPa3IUYHBIX DJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHHE TPEYroJbHUKOBY),
MIPUMEHSATH UX IIPU PELIEHUU T€OMETPUUYECKHX 3314

6.4

Bnagers moHsATHSAMH  npeoOpa3zoBaHMA  1MONOOMS, COOTBETCTBEHHBIX
2JeMEHTOB TOA0OHBIX ¢uryp. Ilomb3oBaTecs cBoOWCTBaMU  1MOI00MS
MPOU3BOJBHBIX (GUTYp, YMETh BBIYUCIATH [UIMHBI UM HAXOAMTH YIJbl Y
no100HbIX (uryp. [IpumeHsATh CBOMCTBA 10100MSI B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

[Tons30BaTbcst TeopeMaMu O  TPOU3BEIECHUU  OTPE3KOB  XOpH, O
MIPOM3BEIEHNU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelIbHOI

[Tonp30BaThcst BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (PU3MUECKUN
CMBICTI, IPUMEHATh MX B PEIICHUH T'€OMETPUYECCKUX U (PU3NYESCKUX 3a/1ad.
[IpumeHATH CKaIsApHOE MPOU3BEACHUE BEKTOPOB JJISI HAXOXKIACHUS JIMH U
YIJIOB

6.7

IToap30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, IPHMCHATH €TI0 B
PCIICHUU T'COMCTPUYCCKUX U MMPAKTUYICCKUX 3a1a1




6.8

Bianers mOHATHSMU MPAaBUILHOIO MHOTOYTOJIbHUKA, JUTMHBI OKPYKHOCTH,
JUIMHBI YT OKPY>KHOCTH W PaJMAaHHON Mepbl yria, YMETh BBIYHUCIATH
wiomaab Kpyra v ero uacred. I[IpuMeHsAT, NOJTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3a7ja4ax

6.9

Haxomute ocu wiM HEHTPbl CUMMETpHH (GUTYp, MPUMEHSTh JBUKCHHUS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

ITpyMeHATH MONYYEHHBIE 3HaHWS HA MIPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE
MOJAEIN I 3aJad peajlbHOM JXKU3HM U IPOBOAUTH COOTBETCTBYIOLIUE
BBIYUCIICHHUSI C TPUMEHEHHEM MOAOOMAN TPUTOHOMETPUYECKUX (DYHKIHIA
(TIOJIB3YSICh, T1Ie HEOOXOIUMO, KAIBKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
Hauvanenubie nonsitus reomerpun. Touka, mpsiMas, OTpE30K, Jiyd. YToid. Bumsl
6.1 yrioB. BeprukanpHble W cMexHble yribl. buccekrtpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U NePHEHANKYISIPHOCTD MTPSMBIX
6.2 Cummetrpuunbie Qurypsl. OCHOBHBIE CBOHCTBa OceBOil cummerpuu. [Ipumepsl
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U JUHEHKU. TpeyronpHuk. BricoTa,
' MearaHa, OMCCeKTpurca, UX CBOMCTBA
6.4 PaBHOOe1peHHbIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasenctBo
' TPEYroJbHUKA
6.5 CpoiicTBa M TpH3HAKU PAaBHOOEIPEHHOrO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
' TPEYroNbHUKOB
6.6 CBoiicTBa W TNpU3HAKU MapauIeNbHBIX TpsAMbIX. CymMMma yYIJIOB TPEYroJbHUKA.
' Bueminue yribl TpeyrojibHHUKa
[IpssmoyronbHblii  TpeyrodbHUK.  CBOHMCTBO  MeAMAaHBl  MPSMOYTOJBHOTO
6.7 TpEyroJibHUKa,  TPOBEAEHHOM K  rumoTeHy3e. lIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSIMOYTOIBHBIN TpEeyroabHUK ¢ yriiom B 30°
HepaBeHncTBa B reomMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yriae U OONbIIEH CTOPOHE TPEYroJbHHKA.
[lepnenuKysip ¥ HaKJIOHHAS
6.9 ['eomeTpuueckoe Mecto Touek. buccekTpuca yria v cepeIlMHHbIN MEePIEeHANKYIISP
' K OTPE3KYy KaK TeOMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCThb M KpYT, XOpAa U JUaMETpP, UX CBOWCTBA. B3anMHOE pacnosioxkeHue
' OKPYKHOCTH U nipsimoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIHCAaHHAas B yroj. BnucanHas W ONUCaHHAs OKPYKHOCTHU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMmoyronpHUK, poMO, KBaJpaT, X MPU3HAKU U CBONCTBA




Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOMCTBa M mNpu3HaKkH. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Mmenuanbl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroiapHuKa
6.6 [TomoGue TpeyroabHUKOB, Ko3(p¢dumment mnoxodbus. IlpusHakum mnoa00USA
' TpeyroiabHUKOB. [IpruMeHeHne nogo0ust pH peleHNH MPAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1Jid IIIOLIAANA TPEYTOIbHIKA, MapaienorpaMmma, pomoa u Tpanenuu
6.8 CpoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE TUIOMAACH 0T00HBIX
' ¢buryp
6.9 Brprunciienne miomane TpeyroJbHUKOB W MHOTOYTOJIBHUKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHUH
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TAaHI€HC OCTPOIrO YyIJIa HPSMOYTOJIbHOTO TPEYyrojbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (YHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble ¥ LIEHTpaJIbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHOH M XOpJAOW. YTIIbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 BrnivcaHHBIE M ONMCAHHBIE YETBIPEXYTOIBHUKU
6.14 B3aumHoe pacnonoxkeHue AByx OkpyxkHocred. Kacanue okpyxkHoctel. OOmiue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KUJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 ['eomerpus
6.1 Cunyc, xkocunyc, TtanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue noaoous. [1o100Me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BEIEHUHM OTPE3KOB
' CEeKYILMX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
BekTop, nnuHa (MOAyib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, NPOTHBOIOJOKHO
6.5 HaIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuuu HajJ BekTopamu. Pa3iiokeHHe BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel Bektopa. CKalsipHOE NPOU3BEACHHE BEKTOPOB, MNPUMEHEHHUE IS




HaxXOXXIACHUA OJIMH U YyIJI0B

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSIMOW U OKPYKHOCTH B

6.7 KOOpJMHATaxX, MEepeceueHre OKPYXKHOCTeW M TPsAMBIX. MeToa KOOpIMHAT H €ro
MPUMEHCHUE
6.8 [IpaBuUIBEHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTH. ['pagycHas ¥ paguaHHas Mepa yria, BIYUCIEHHE JJIMH JIyT
' OKPY>KHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMEeHTa
6.11 JIBuoKeHHsSI TUIOCKOCTHM W BHYTPEHHHUE CcuUMMeTpuu (uryp (dIeMeHTapHBIC

npencrasienus). [lapamiensusiii nepenoc. [ToBopot



ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpaluu
HaJ MHO)XECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl ONHCAaHUS PeallbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAUTL IIPUMCPLBI W  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOOb M JeCSITHYHAs IPOOb,
CTaHJIAPTHBIA BUJ YMCJIA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YMCIIO,
apuMeTHuuecKuil KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOIHATH ACHCTBUS C
YucCiiaMHi, CpaBHUBATb W YIOPAJAOYHMBATHL 4YMCJIA, MPCACTABIATL 4YHCJIa Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue onepupoBaTb NOHATHSMM: CTENEHb C LEIBIM IIOKAa3aTENIEM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacuérel Mo Qopmyiam, npeoOpa3oBaHUs
HENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN M BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJgpaTa CyMMbI H Pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YpPaBHEHHE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelarh JWHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IMpHU
pEelIeHUH 3aJay U3 JIPYruxX MNpeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPJIUHATHYIO MPSMYIO U KOOPAMHATHYIO IUIOCKOCThH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk GyHKIMH, HYIU
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HAWOOJIbIIee W HAWMEHBIEEC 3HAYCHUS (PYHKIHMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHkuus, KBaapaTHyHas (QyHKIUS, oOOpaTHAas MPONOPIHOHAIBHOCTS,
napaboJia, runep0oa; yMeHHue CTPOUTh Tpaduku (PyHKIHH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHuss 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMYyJIaMU 3aBUCUMOCTH MEKIY BETMYUHAMHU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YyMEHHE HCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 3a1a4 Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10U U
4acTH, JABWXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJIATh BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUSAMH: (QHUTypa, TOYKA, OTPE3OK, NpsMas, Jyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYrOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYroIbHUK, MEINaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJIBHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPAT, TPATICIHS; OKPYKHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HA HaXOXKACHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (QUIYyp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroil
MEXY MPSIMBIMH, TIEPIEHANKYISIP, HAKIOHHAS, IPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
NapauIeIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYKAIOLIEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) IIOHATHUAMU:. AJIMHA, paCCTOHHI/Ie, yl"OJ'I (BGJ’IH‘IHH&
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IJIOAdb; YMEHHE OLIEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYroJbHOIO Mapajiesienuresa; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

YMmenue  u3zo0pakaTb  MJockue  GUIYpRl W UX  KOMOWHAIMH,
NPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOP/AMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEJCHUE BEKTOpAa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOpHI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JUarpaMmax, OTPaKAroIIyK) CBOWCTBA M XapaKTEPUCTUKU
peabHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacCIlO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  JJEMEHTApHOE€  COObITHE  (3JIEMEHTapHbBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOe COObITHE, BEPOSTHOCTb COOBITHS; yMEHHE
HaXOJUThb  BEPOATHOCTH  CIy4alHBIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajaud
METO/IOM OpPraHHW30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBHJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pEANbHBIX COOBITHUH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXKAalOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOM JUIsl PELIEHUS 3aJauH,
IIPUBOAUTH NPHUMEPbl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaclO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTJEIbHBIE BBIJAIOIIMECS PE3YNIbTATHI, INOJYYEHHBIE B XOJIE
pa3BUTHSA MaTEMaTUKHU KaK HayKd, IIPUBOJUTH IPUMEPBl MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BBIYKCICHUS
11 HarypanbHble u nensle yncna. [lpusHaku AeIMMOCTH LEbIX Yucel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTHl, OCCKOHEYHBIE MEPHOANYECKHE
npodu
13 PanmonanbsHele uncna. ApupMeTnueckue onepanuy ¢ paloHaIbHbIMU YUCIIAMHU
14 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHIE OTIEPALUHU C JEHCTBUTEILHBIMU YNCIaAMU
15 [TpubnnxEHHBIE BEIYUCICHUS, IPABUIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
' BBIUMCIICHUN
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )
59 Crenenb ¢ 1enbIM nokaszarenaeM. CTeneHb ¢ palMoHaNbHBIM MOKa3areneM. CBoHCTBa
' CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poob
95 ApudmeTnueckuii KOpeHb HaTypalbHOW creneHH. JlelcTBus ¢ apudmMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
3.9 Hensle u apoOHO-panmoHanbHblE HepaBeHCTBa. CHCTEMbl UM COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBble MOCIEI0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
4.2 ApudmeTrnueckas ¥ reomeTpuyeckas nporpeccuu. opmMyiia CI0XKHBIX IPOIIEHTOB
5 OyHKIIH
OyHK1Ms, crnocoOb! 3aganus pyHkuuu. I'papuk ¢pyHkiuu. O6macTe onpeaeneHus u
51 MHOKeCTBO 3HadeHui QyHkuuu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHHMYMBI (YHKIHU.
Haubosnbiiee u HanMeHbIee 3HaUYeHUE (PYHKIIMU Ha TPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U MIIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyrojabHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuyecKuX BEITUYHH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremartuka. BeposiTHOCTb U CTaTUCTHKA: 7-U Kjacc: yriayOJIeHHbI YPOBEHb:
yueOHuK; 1-e n3nanue bynumorud E.A., BynbrueB B.A. AkiinonepHoe o0111ecTBO
«M3narenbctBO «IIpocBemeHue

* Marematuka. BeposiTHOCTh U cTaTucTuka: 8-i Kiacc: yriayOJeHHBIH YPOBEHb:
yueOHuK; 1-e u3nanue bynumouu E.A., BynberaeB B.A. AkunonepHoe 00111ecTBO
«3marensctBO «lIpocBemienre»

* Maremaruka. BeposTHOCTb U cTaTucTUKa: 9-i Kilacc: yriayOJeHHbI YPOBEHb:
yueOHuK; 1-e uznanue bynumouu E.A., bByneaeB B.A. AkiirionepHoe 00111eCTBO

«M3parensctBO «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://myschool.edu.ru/






