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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3felioB IIKOJbHOW MaTeMaTHKH,
UMEIOINI CBOEH 11eNbl0 00€CTIeYnTh U3YYeHHE CBOMCTB M pa3MepoB (Quryp, mx
OTHOLIEHWH M B3aUMHOE pACIIOJIOKEHHE, ONHMpAaeTcs Ha  JIOTHYECKYIO,
JI0Ka3aTeIbHyI0 JMHUIO. LIeHHOCTh M3y4YeHHs Te€OMETpUU Ha YpPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYarOMIMICS yUYUTCS MPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHs, JOKAa3bIBATh
UCTHUHHBIE YTBEPKICHUS W CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAMTH
paccyXIeHHss «OT TPOTHUBHOTO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dopmynupoBath oOpatHble yTBepkaeHus. Ocoboe 3HaueHHe JoKa3aTebHas
JIMHUSI UMEET JJIs yTITyOJIEHHOTO U3yUeHUs! MaTeMAaTHUKH.

[enbio U3y4yeHUs] TEOMETPUU SIBISIETCS] MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IpY pelIeHUN KaK MaTeMaTH4YeCKUX, TaK U MPAKTHUYECKUX 3a7ay, BCTPEUYAIOIIUXCS
B peanbHOM oku3HM. OOyuaromuiics JODKEH  HAYYMTbCS — ONpPENEysTh
reOMETPHUECKYI0 (PUTrypy, ONHCHIBATH CJIOBAaMH YEpTEX WM PUCYHOK, HAUTH
IUIOMIA/lb  3€MENBbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOOUMYIO  JUIHHY
ONTOBOJIOKOHHOTO Kabenst miu TpeOyemble pa3Mepbl rapaxa ajas aBTOMOOWIIAL.
OTOMY COOTBETCTBYET BTODAs, BBIYMCIUTEIbHAS JHUHHUSA B U3yUYEHHH T'€OMETPHUH.
[Ipu pemenun 3afay MPaKTUUECKOTO XapakTepa OOydYaloONIMHCsS YyYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENIM pEaJbHBIX JKU3HEHHBIX CHUTyallud, MPOBOAMUTH
BBIUUCJICHHSI U OLICHUBATh aJIEKBATHOCTH IMOJYYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOT0 Kypca yriTyOJIEHHOTO U3yUEHUS] T€OMETPUU COCTOUT
B TOM, UTO 0Oydarourecs He MPOCTO 3HAKOMSATCS C ONpeAeIEHHBIMY TOHATUSIMH, A
yBEpeHHO OBiajeBatoT UMH. CylIecTBYIOIIME TEMBI MPOrpaMMbl 6a30BOr0 Kypca
TEOMETPUHU U3Y4aloTCs Ha 0oJiee TIIyOOKOM YPOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO NPUMEHSATH CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO M B CMEXHBIX MpeIMeTax, Mpexkie BCero Gusnke 1 nHGopMaTHKe,
a TaKXKe IOJIb30BAThCS TMOIYYEHHBIMU 3HAHUSAMH IPH PEIIEHUH MPAKTHYECKUX
3ajau.

CornacHo yueOHOMY TulaHy B 7-9 Kiaccax wu3y4yaeTcsl YIrIIyOJEHHBIN
yueOHbIi Kypc «I'eoMeTpusi», KOTOPBIN BKIIOYAET CIIECIYIOIINE OCHOBHBIE Pa3/Ieibl
conepxanus: «Hauanma reomerpum», «TpeyrompHuku», «OKpPYXHOCTHY,
«YetpipéxyronpHUKm», «Ilomobuey, «AneMeHTs TpuroHoMeTpuny, «llnomanny, a
Takke «MeTton koopArHATY», «BekTops», «IIpeobpazoBanust IIIOCKOCTI.

Ha wusydenune yuebnoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hefeno), B
9 knacce — 102 gaca (3 yaca B HeJIeJIO).



COJEPKXAHUE OBYYEHUA
7 KUIIACC

Hauagna reomerpun

Hctoprsi BO3HHUKHOBEHUS W pa3BUTHS TeoMeTpur. HavanbHble NOHATHS
reoMerpun. Touka, mpsmasi, OoTpe3ok, Jyd. [loHsitue 00 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACTICHUN.

B3anMmHOE pacnosnokeHue ToueK Ha mnpsMou. M3MepeHue UIMHBI OTpE3Ka,
pacCTOSAHUE MEXKIY TOUYKAMU.

[lonymmockocts M yroi. Buabel yrmos. l3MepeHune BenWYMH — YIVIOB.
Beprukanbnbie u cmexHble yriibl. [[apauienbHple M NEPIICHANKYIISPHBIE MPSIMBIE.
Paccrosinne oT TOUKM 10 psiMOi. buccekrpuca yria.

Jlomanas. Bunbl nomansix. [iimHa siomaHou. MHoroyroneHuku. Ilepumerp
MHOTrOyroyibHuKa. [IoHsITuE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBIeHUs] O paBeHCTBE GUTYP, HUX PACHOJIOKEHUH,
CUMMETPUH.

[Ipocrerimme noctpoenusi. UHCTpyMEHTHI 111 U3MEPEHUN U IOCTPOCHUU.

TpeyroibHuKu

Bunbel TpeyroapHHKOB: OCTPOYTOJIBHBIE, MPSIMOYTOJIBHBIE, TYINOYTOJIBHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHME. Meauana, OuccekTpuca ©  BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii W BTOpOW MNPU3HAKKA PABECHCTBA
TPEeyroJibHUKOB. PaBHOOeApEeHHbIE TpPEYroJbHUKM M MX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYroibHUKA. TpeTuil mpru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOWIEHUSI MEXIY CTOPOHAMHU U yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyrojbHUKa. HepaBeHCTBO O IJIMHE TOMaHOM.

Cummetpuunble  ¢Gurypsl. (OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHH B OKPYKAKOLIEM MUPE.

IHapaiensHbie npsaMble. CymMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
0 ponu JloOGaueBCKOTO B OTKPBITHM HEEBKJIMIO0BOM reomerpun. CBoiicTBa U
MPU3HAKHA NapajuieNbHbIX NpsAMbIX. CymMMa yIJIOB TpEyroibHUKa. BHEmIHuE yribl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA U CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYrOJIbHUKHU

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJbHUKOB. llepnenaukynsp u
HakJIOHHAs. CBOMCTBO MEQUaHbl NPSIMOYTOJBHOIO TPEYTOJbHUKA, TPOBEAEHHON K
runotenyse. [IpAMoyronbHbIi TPEYroJbHUK C YriioM B 30°.

OKpyKHOCTH



[IoHATHS OKPYKHOCTH M Kpyra. DJIEMEHThl OKPYXHOCTH W Kpyra: LEHTD,
panuyc, AMaMeTp, XopJla, UX CBOWCTBA. B3anMHOE pacnoyioKeHHe OKPYKHOCTH U
npssmMoir. KacarenbHas u cexkymas K OKpyXHOCTA. OKpy>KHOCTb, BIMCAaHHAas B
yroil. [Ipocreiimme nocTpoeHus: ¢ HOMOUIBIO HUPKYJIS U JIMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

[IoHATHE O reoMeTpUYECKOM MecTe ToYeK. [IpruMepbl reOMETpUYECKUX MECT
TOYEK HA TUIOCKOCTH. bUCCEKTprca yria U CEpeAuHHBIN MEPIICHINKYIISIP K OTPE3KY
KaK reoMeTpuyeckre mecta Todek. OmnucaHHas OKPYXKHOCTb TPEYTrOJbHHKA, €€
LHEeHTP. MeToa reoMeTpuIeCKUX MECT TOUEK MPU PEHIEHUH T€OMETPUUYECKUX 3a1aY.

IHocTpoeHus ¢ MOMOIIBLIO HUPKYJIS U JIUHEHKHU

Ucropuueckue cegeHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, ATArbl
3a71a4M Ha IOCTPOEHHUSI, PELICHHE 3a]1a4 HA TOCTPOCHHUE LIUPKYJIEM U JTMHEHUKOM.

8 KUIACC

YeTbIpéxyroJabHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiicTBa. [IpsiMOyrombHUK, pPOMO,
KBaJIpaT, UX Mpu3HAaKu M cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpameuus, €€
cBoiicTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHsis JIMHUAS TPANEIUU.

Cpennsst TMHUS TPEyrojibHUKAa. MeTol yIBOCHHsS MEAHAHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHny MeINaH TPEYTrOJIbHUKA.

Teopema @aneca, TeopemMa O MNPONOPUHOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa AJ1s1 IPOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoome

[TomoOue TtpeyroapbHUKOB, KOdhdummenT mnomodus. I[lpusnakm momoOus
TpeyroJbHUKOB. IIprMeHeHue mOmO0MS TpPU PEIIEHUH TeOMETPUUECKHX U
MPAKTUYECKUX 3a/1a4.

Iaomaanp

[Tonsitue o momagu. CBoMCTBa IUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreiimume Gopmymbl A7 MIOWAAN TPEYToJbHUKA, MapaiesorpaMma, pomoa u
Tpanenuu. [nomaau nogoOHeIX Guryp. OTHOIIEHHE MIIONIAa/Iel TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
NPaKTUYECKUX 3a]a4.

DJIeMeHTbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHI€HC OCTPOro yIJia MPsSMOYTOJbHOIO
TpeyrojipHuka. TpuroHomerpuueckue ¢GyHkiuu yriaoB B 30°, 45° u 60°.
[TponopioHaIbHBIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYTOJILHUKH, CBS3aHHbIE C OKPYKHOCTHIO



BnucanHble M LIEHTpalbHbBIE YIVIBI, YroJl MEXAy KacaTelbHOW U XOpAOH.
VYriael MEXIy XOplaMu MU CEKyUIMMHU. BIucaHHbIE M OINUCAaHHBIE OKPYKHOCTU
TPEYrOJdbHUKAa U YeThIpEXYroibHUKU. CBONHCTBA M MPU3HAKM BIHMCAHHOTO
YeThIPEXYTOJIbHUKA. B3anMmHOe pacronoxkeHue IByX OKpyxkHocren. Kacanwme
okpyxHocTel. OO01IHe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocuHyc, Tanreic yrioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO. ®opMynbl  TPUBEACHUS. Pemenue
TPEYroJbHUKOB. Teopema KOCHMHYCOB UM Teopema CHHYCOB. Pemienwue
MPAKTUYECKUX 33/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHUHYCOB.
Pemenue 3a1a4 reoMeTpUYECKON ONTUKMU.

Tpuronomerpuueckue bopmyIbl TUTS IJIOIIAAA  TPEYroJIbHUKA,
napajuienorpamma, pomba, tpameuuu. Popmyna ['epona. Dopmyna miomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYroOJIbHUKM B OKpyKHOCTU. Teopema o
IIPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB CEKYLIUX,
TeopeMa O KBajparTe KacaresibHOW. [IprMeHeHne npu pemeHnu reoMeTpuyecKux
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTun.

MeToa KoOpaAuHAT

YpaBHeHue OpsiMON Ha TIJIOCKOCTH. YTJIOBOM KOA(h(UIIMEHT U CBOOOHBIN
YJIEH, WX TEeOMETPUYECKUM CMbICH. [lapamiensHOCTh WM NEPNEHAUKYIAPHOCTH
OpsSIMBIX (Yepe3 yriaoBoil KO3 (ULIUEHT).

YpaBHeHHEe OKpYKHOCTH. HaxoxkneHue TmnepeceueHud OKPYKHOCTEW U
NpsIMBIX B KOOpJanHarax. Popmylia pacCTOSIHUS OT TOYKHM 10 npsMou. Ilnomane
napajienorpaMma B KOOpJMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA/IM.
[IpumeHeHne MeToa KOOPAUHAT B MTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a1a4ax.

BexkTopsl

Bekropel Ha mnockoctu. CnoKeHHME W BBIYMTAHHE BEKTOPOB — MpaBUia
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha yucio. KoopauHaTsel
BekTOpa. CIIO)KEHHE W BBIYMTAHHE BEKTOPOB, YMHOXEHHUE BEKTOpAa Ha YHUCJIO B
KoopauHartax. [[pumeHeHne BEeKTOpOB B (PU3UKE, LIEHTP Macc.

[lonarue o Oasuce (Ha TMUIOCKOCTH). Pa3no)keHuss BEKTOpPOB IO 0a3ucy.
CkansipHo€ IpPOU3BEACHUE BEKTOPOB, T€OMETPUUECKUN CMBICI U BBIPAXKECHHUE B
JEKAPTOBBIX KoopAWHAaTaX. JIUCTpUOYTUBHOCTH CKAJSIPHOTO TMPOU3BEICHHUS.
CkansipHoe Tpou3BEAEHUWE M npoeuupoBaHue. [IpuMeHeHHe CKaIApHOTO



NPOU3BEACHUSI BEKTOPOB U1 HAXOXKIEHWS [JUIMH W yIJoB. PemeHue
r€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO MPOU3BEACHUS.

JJInHA OKPYKHOCTH U IJIOIAb KPyra

[IpaBunbHbIE MHOTOYTOJBHUKHU. JlnmmHa okpyxHOcTH. ['pamycHas wu
paguaHHas Mepa yIvia, BBIYMCICHHWE IJIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
ceKTopa, cerMmenTa. Mcropuueckue cBeeHUSI 00 U3MEPEHUH ITTUHBI OKPYKHOCTU U
IJIOIIAINA KPYTa.

JIBHaKeHMS TUIOCKOCTH

LentpanbHas cummerpus. LlenTpanbHo-cummeTpuynbie (urypsl. [ToBopoT.
OceBasg cummetpusd. PuUryppl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBwXKeHUss W ero cBoiicTBa. PaBencTBOo ¢uryp. IlposiBnenus
CUMMETPUM B NPUPOJE, KUBOIKCH, CKYJbOType, apxurekrype. Kommosunum
NBUKeHul (mpocreiimme npuMepsl). [[puMeHeHne B reoMeTpUYECKHX 3a/1a4ax.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOEHUS MPOrPaMMbl MO MaTE€MaTHUKE
XapaKTepU3yrTCs B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H©  HACTOSILIEMY POCCUHCKOM
MaTeMaTUKH, [I€HHOCTHBIM OTHOUIEHWEM K  JIOCTIXKEHUSIM  POCCUUCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JTOCTHKEHHUI B IPYTUX HayKaxX U MPUKIATHBIX cdepax;

2) rpaskIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN rpakIaHUHA U PeaU3aluu €ro
mpaB, TPEICTABIEHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pa3TUYHBIX CTPYKTYp, SIBIECHUHU, MPOIEAYP TPakIAaHCKOTO OOIIecCTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHI HAyKH, OCO3HAHUEM BaKHOCTU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TPyaA0BOr0 BOCIIMTAHUSA:

YCTAaHOBKOM Ha AaKTMBHOE YYacTU€ B PEUICHUUM NPAKTHUYECKUX 3ajiay
MaTeMaTUYECKOW HAaIMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodeccuoHanbHOU
NEATETLHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIWBHUIYATbHOU TPACKTOPUHU 00pa30BaHMS M KU3HECHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHUYECKOMY BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ad, PEUICHUH, PACCYKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOTO MO3HAHMS:

OpHEHTAllMe B JEATEILHOCTH Ha COBPEMEHHYK) CHUCTEMY HAY4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIBI U
oOmecTBa, TOHMMAHWEM MATEMAaTHYEeCKOW HAyKW Kak cdepbl dYeIoBeYeCKOon
JEATEIIbHOCTH, 3TANoOB €€ Pa3BUTUS U 3HAUMMOCTH ISl PA3BUTHUS LMBUIM3ALINH,
OBJIQZICHUEM SI3IKOM MAaT€MaTUKH U MATEMATUYECKON KYJIbTYpOW KaK CPEICTBOM
MO3HAHUS MHUPA, OBJIAJIEHUEM HABBIKAMH MCCJIEA0BATEIBCKON IEATENBHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOIMOHAJIBLHOTO 0JIAarONOyYns:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTHYECKUE 3HAHHUS B HHTEpECax CBOETO
3I0pOBbsl, BEAEHUSA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COAIaHCUPOBAHHBIM PEKUM 3aHATUH M OTHBIXA, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcur, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTH4€CKOI0 BOCIIUTAHMA

OpHEHTAllME! Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIA pellIeHUs 3a1ad
B 00JacTH COXPAHHOCTH OKpY>Kalollell cpeapl, MJIaHUPOBAHUS TOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOLIEW CpEeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) ajanTanuM K M3MEHAIUMCH YCJIOBHAM COLMATBHOH M NPHPOAHOH
cpeasbl:

TOTOBHOCTBIO K JEUCTBUSAM B YCJIOBHUAX HEOINPEAEIEHHOCTHU, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NMPAKTUYECKYIO NEATENbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y IOPYIMX JIOAEH, NpUOOpeTaTh B COBMECTHOW IESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKYA U KOMIIETCHIIUH U3 OIIbITa IPYTHUX;

HEOOXOUMOCTBIO B ()OPMUPOBAHNUU HOBBIX 3HaHUH, (POpPMyNIHpPOBaTH UIEH,
MOHSTHS, TUTIOTE3bl 00 O0BEKTaX U SBJICHHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHHM M KOMIETEHTHOCTEH, TUIaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTyalUlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHs POrpaMMBbI TI0 MaTeéMaTHKe Ha YPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOy4Jaroiierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJabTaThl, XapaKTepU3YyIOIIHECs OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATEIILHBIMU  JIEUCTBUSIMH,  YHUBEPCAJIBHBIMA  KOMMYHHKATUBHBIMU
JNEHCTBUSIMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU IEHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble JJornueckue a1eicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIIECHUHW MEXKIYy MOHATUAMH, (QopMyIUpoBaTh
oTpeIeTICHUs] TIOHSATHI, YCTAaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIINH,
OCHOBaHMS JJI1 0000IICHNUS ¥ CPaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A;



BOCIIpUHUMATh,  (OpPMYyJIUpOBAaTb U  NpeoOpa3oBbIBATE  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOIIONCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JIeN1aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX MU
MHAYKTUBHBIX YMO3aKIOUYEHUN, YMO3aKJIIOUEHUH 0 aHAJIOTUH;

pa3dupaTh /0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKIACHHM (HpAMbBIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOATEIBHO JIOKA3aTE€IbCTBA MaTEMaTHYECKHX
($akTOB, BBICTPAWBATh APTYMEHTAILIUIO, MPHUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOM WHIYKIUU, OOOCHOBBIBaTb COOCTBEHHbBIE
paccyXaeHus;

BbIOUpaTh crmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  peUIeHHs, BbIOMpaTh HamOojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).
ba3oBble uccieq0BaTebCKUe 1eMCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMpOCH,,  (PUKCHpyIOIIME  OPOTHBOpEuHe,  Mpoliemy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HMCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEeHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

OPOBOANUTH [0 CAMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY SKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
OPOBEAEHHOIO  HAONIOAEHMs, MCCIEJAOBAHUSA, OSKCIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKkKe BbBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh HMH(GOpMAallMM, [JaHHbIX,
HEOOXOUMBIX JJIsl pELLEHUS 3a0a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMPEICTaBICHHUS;

BbIOMpaTh (QopMy mpelacTaBiIeHMs HHGOpPMALMM U WUIKOCTPUPOBATH
pelaeMble 331a4u CXeMaMHu, 1uarpaMMaMi, MTHOU TpauKoi 1 UX KOMOMHALIUSAMY;

OLICHHUBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPUSM, MPEIIOKEHHBIM HIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeliCTBUA:



BOCTIIPMHUMATH U (POPMYITHPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSMH H
HEeISIMH  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBbIpakaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /aBaTh MOSICHEHHS MO XOJy PEIICHUs 3a/JauH,
KOMMEHTHPOBATH TOJIYYCHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJieMbl, pemaeMol 3a7add, BBICKA3bIBaTh HJIEH, HAIICJICHHBIE Ha TIIOUCK
PEIICHHUs, COMOCTABIATh CBOM CYXKICHUSA C CYXACHUSAMH IPYTHX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMA, B KOPPEKTHOU (hopme
bopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPENCTABIIATh PE3yJbTAThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIICOBAHUS,
NPOEKTa, CaMOCTOSATEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHHS C Yy4&TOM 3a1ad
Npe3eHTAIMNA U 0COOCHHOCTEH ayIuTOPHH;

MOHUMATh M HMCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUIYATBHON
paboOThl MpU pEIIeHWH Y4YeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHN JEATEIHHOCTH, ITUIAHUPOBATh OPTAHU3AIMIO COBMECTHOW pabOTHI,
pacnpenensaTh BUIbI pabOT, JHOTOBApUBATHCS, OOCYKIAaTh MPOIECC W pe3yibTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (hopmax paboThl (00CYyX)aeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITypPMBl» H HWHBIE); BBIIOJHITH CBOK YacTh pabOTBI U
KOOPJAMHHUPOBATh CBOM JEHCTBUS C JAPYrUMHU YICHAMH KOMAaHJbI, OIICHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaga B OOMIMA pe3yabTaT IIo
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICUCTBHS.

PeryasitTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI AJIsl PEIICHUS B JKMU3HEHHBIX M yU4EOHBIX CUTYalHUsX,
OPHUEHTHUPOBATHCA B PA3JIMUHBIX MOAX0JAX MPUHATHUS pPEeIIEHUN (MHIMBHIYyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, AJITOPUTM pelIeHus 3agauu (WIh ero
4acTh), BBIOMpATh CHOCOO pelIeHus € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaThb U KOPPEKTUPOBATh BAapUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yJibTara
pelleHus MaTeMaTHYeCcKOH 3aaun, CAMOMOTHUBAILIMY U pediekcuu;

IPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTh NP PELICHUU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa JIEATEIbHOCTH TMOCTABJICHHOW LIETU U
YCIIOBUSIM, OOBACHSITh TPUYMHBI IOCTHKEHUS UM HEIOCTHXKEHUS LIeJTU, HaXOIUTh
OIIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh DMOIMH TIPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh AMOIIMOHATBHYIO OLIEHKY PELICHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHiry 00yuyeHus B 7 kj1acce 00y4aromuics NOJyYUT CIeAYIOIUE MPEAMETHbIC
pEe3yJbTaThI:

Pacmo3HaBaTh W3y4YeHHBIE TEOMETpUYECKHE (QUTYPBI, OMPENENsiTh WX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPBHI, BBINOJHATDH
YEPTEKHU MO YCIOBUIO 3a1aud. M3mepsATh JUHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemars 3a1aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTp NPUKUAKY ¥ OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH INPEIMETOB B
peanbHON KW3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmuarh pasMepbl 3THX
00BEKTOB 10 TIOPSJIKY BETUINHBI.

CTpouTh 4epTEXKHU K TEOMETPUUYECKHUM 33/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKHU ¥ CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MTPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C MCIIOJIBb30BAHHUEM T€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIUAaHbl, MPOBEAEHHOM K THUIOTEHY3€  MIPSIMOYTOJbHOIO
TPEYTrOJIbHUKA, B PEILICHUHA T€OMETPUUECKUX 3a/1a4.

OnpenensaTs NapawieIbHOCTh MPSIMBIX C TIOMOIIBLIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymasa. OnpenensaTe NapaieIbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSMOM 0 TOYEK APYTOM MPSIMOU.

Pemrats 3aiaun Ha kietyatoi Oymare.

[IpoBOMUTH BBIYMCICHUS W HAXOAWTHh YHUCJIOBBbICE M OyKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 33Ja4ax C HKCIIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpU
MEPECEUEHNH JBYX MAapaJUIEIbHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckue
3a/1a4M Ha HAXOXKJCHHUE YIJIOB.

Brnanets monsituem reomerpuueckoro mecra touek (I'MT). Onpenensith
OWCCEKTPHUCY yIJia U CEPEeIUHHBIN MEPICHANKYJIISAP K OTPE3KY KaK TEOMETPUIECCKUE
MecTta Touek. [Tomp30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUHN U IIPU PEILICHUU 3a]1a4.



DopMyJIMPOBATh ONPEAEICHUS OKPYKHOCTM M Kpyra, XOpAbl M JuUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. Y METh JOKa3bIBaTh U IPUMEHSATH
9TU CBOMCTBA IPH PELICHUM 3aa4.

Bnanetes moHATHEM ONHCAHHOM OKOJIO TPEYTOJBHHUKA OKPYKHOCTH, YMETh
HaXoAHUTh €€ HeHTp. J(OKa3bIBaTh U UCIOIB30BaTh (PAKThI O TOM, UTO OUCCEKTPUCHI
YIJIOB TPEYrOJbHUKA NEPECEKAIOTCS B OJAHOW TOYKE, U O TOM, YTO CEpPEIUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAtOTCA B OAHOU TOUYKE.

BnaneTts nonstHEM KacaTeabHOM K OKPYKHOCTH, IIOJIb30BATHCSA TEOPEMOM O
NEPIEHINKYJIIPHOCTH KacaTeIbHOM M pajuyca, MPOBEIEHHOTO K TOYKE KacCaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KAacaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJIHOM TOYKH, M IPUMEHSATH 3TO B PEIICHUU N'€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh M IPUMEHATH IIPOCTEUININE TI'€OMETPUUYECKHE HEPaBEHCTBA,
IIOHUMATh UX IMPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C IIOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

K xonmy oOydennss B 8 KJjacce O0Oy4aromuics TOMYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
II0JIb30BAThCS MX CBOMCTBAMM IIPU PEIICHUU F€OMETPUYECKUX 3ajad. Paznuuarts
NpU3HAKU M CBOMCTBA MapajuiejorpaMMa, pomOa U MpsAMOYTroJIbHUKA, JOKA3bIBATh
UX U YBEPEHHO MPUMEHSTh MPU PELICHUH T€OMETPUUYECKHX 3a/1ay.

Hcrnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUST MEANAH TPEYrOJIbHUKA (LIEHTpa
Macc) B PEIICHUH 3a/au.

BnageTts noHATHEM CpelHEN JMHUM TPEYTroJbHHMKA U Tpamneluuy, NPUMEHSTH
X CBOMCTBA NIpPH PEIIEHHMH T'€OMETPUYECKHUX 3anad. lcrmonp3oBaTh Teopemy
dasieca 1 TeOpeMy O NPONOPLHUOHATBHBIX OTPE3KaX, IPUMEHATh UX ISl PELICHUS
IPAKTUYECKUX 3a/au.

Pacrio3HaBaTh LEHTpPaIbHO-CUMMETPUYHBIE (UIYPBl U HCIHOJB30BaTh UX
CBOICTBa IIPU PEUIEHUH 3a]1a4.

Brnagetp mousTHSIMEH TONOOMS TPEYrOJbHUKOB, KO3(PUIMEHTa MOA00Us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYTroJIbHUKOB. VIMETh MpecTaBieHue o
npeoOpa3oBaHuu 1oxoous U o noJoOHbIX (urypax. [lonb3oBaTbes Npu3HAKaMU
1no/100Usl TPEYroJIbHUKOB IPU PELICHUM T'€OMETpUYECKUX 3ajad. Jlokas3biBaTh U
IPUMEHSATH OTHOIIEHHS TPONOPLUOHAIIBHOCTH B IPSIMOYTOJIBHBIX TPEYTrOJbHUKAX.
[TpumensaTh momo6ue B MPaKTUUECKUX 3aauax.

BoiBoguth ©  ucmonb3oBaTh mpocredmme  (GopMmysbl  JUIS  TUIOLIAAM
TPEYrojbHHUKA, NapajuieJorpaMma, poMoa U Tpaneuuu. Beiuucnars (pa3iuuHbIMU
cnocobamMM) IJIOLIAAb TPEYroJbHMKAa M IUIOU[AJAW MHOTOYTOJIBHBIX (QUIyp
(monB3ysACh, TIe€ HEOOXOAMMO, KaJbKyJISTOPOM). 3HATh OTHOIIEHHE IJIOLIAAEH



NOJO0OHBIX (QUTYp M MPUMEHATH MpU pelieHuu 3aaad. [I[puMeHATh MoJydeHHbIE
YMEHUS B MPAKTUUYECKHX 3a/1ayax.

[Tonb3oBaTbess Teopemoit Iludaropa ang peuieHUss TEOMETPUYECKUX U
npakTudyeckux 3anad. CTpoUTh MaTEMAaTHYECKYI0 MOJEIb B MPAKTUYECKHUX
3aJlayax, CaMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brnaners mnoHATHEM BIMCAHHOTO M UEHTPAIBHOIO YIUIa, YIJIa MEXIY
KacaTeJIbHOM M XOpJ0il, OMMCAHHON M BMHCAHHOW OKPY>KHOCTH TPEYroOJbHUKA U
YEThIPEXYTOJIbHUKA, IPUMEHSITh UX CBOMCTBA MIPU PEIICHUH 3a]1ay.

[IpuMEHATh MOMYYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUUYECKHE
MOJIEH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TNpPUMEHEHUEM TMOoA00Us M TPUTOHOMETpUHU (TOJIB3YACh, TJ€ HEO0OXOAUMO,
KJIbKYJISITOPOM).

K xoHiry 00yuyeHus B 9 ki1acce o0yyaromuics NOJyYuT CIeAyIOIUe NPEAMETHbIC
pEe3yJbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMM OCTPBIX YIJOB, YMETh HAXOAUTh C MX
NOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MNPSAMOYTOJIBHOTO TPEYTrOJbHUKA («pPELICHHE
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJISATOPA) JUTHHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMu MpPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUUII HAXOXIECHHS COOTHOLIEHUH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TE€OPEMY KOCHHYCOB, NMPUMEHATh UX IS
HAXOXKJEHUSl PA3JIMYHbBIX 3JIEMEHTOB TPEYTrOJibHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIpU PEUIEHWH TeOMETpUYECKUX 3anad. [IpuMeHSTh MOJydYeHHbIE 3HAHUS MpU
PELICHUH PAKTUYECKUX 3a4au.

[IpuMeHSATh TPUTOHOMETPHIO B 3aJja4aX Ha HAXOXKICHHE IUIONIA/IH, BBIBOJUTh
U BIIAJIETh TPUTOHOMETPUYECKUMU GOpMyIaMu ISl IJIOIIAAA TPEyTrOoJIbHUKA,
napajenorpamma, poM0a, Tparneiuu, BEIBOAUTh U IPUMEHATh popmyiy ['epona u
dbopmyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIBHUKA.

NMerp mnpeAcTaBiI€HHME O TOMOTETHUH, MPHUMEHATH B MPAKTHUYECKHX
CUTYaIHsX.

Hcnons3oBaTh Teopembl UeBbl 1 MeHenast Ipy pelieHuy 3a1a4.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIJlaX, yIJAX MEXAY XOpJaMH
(CeKyIIMMHM) U yTIIe MEXAY KacaTeJIbHOW U XOPAOW MPHU PELICHUHA F€OMETPUYECKHUX
3a1a4. Jloka3plBaTh M NMPUMEHSATH TEOPEMBI O NPOU3BEIEHUU OTPE3KOB XOpA, O
IIPOU3BEECHUHU OTPE3KOB CEKYLIUX, O KBAaJpaTe KacaTeIbHOM.

Brnaners moHsATHEM KOOpAWMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHUEM
npsMOl Ha TMJIOCKOCTH. Bnanerp mNOHATUSMU YriaoBoro KoddduiMeHTa u
CBOOOMHOTO YJieHa, MOHUMATh HMX TE€OMETPUYECKUH CMBICI M CBA3b YTJIOBOTO



ko3(pdunreHTa ¢ Bo3pacTaHWEeM M YObIBaHMEM JMHEWHOW (QYHKUIHUH. YMETh
pemath METOJOM KOOpAWHAT 3aJayd, CBS3aHHBIE C TapauIebHOCTBIO H
NEPICHIUKYISIPHOCTBIO TPSMBIX, TMEPECEUCHUEM TMPSAMBIX, HAXO0XKICHHUEM TOYEK
NepeCceYeHHUs.

BriBomuTe W BIajeTh ypaBHEHHEM OKPYKHOCTH. McCmonb30BaTh MeETON
KOOpAMHAT JJIsl HAXOXJICHUS TEPECEUYCHUN OKPYXHOCTeW U TMpsSMbIX. Brametsb
dbopMynaMu paccTOSHUS OT TOYKH 0 MPSMOM, IJIOMAAM MapajjiesiorpaMmma B
KOOpJIMHATAX, WUMETh TMOHATHE 00 OPUEHTHUPOBAHHOW TuTomaau. [lomb3oBaThcs
METOJIOM KOOpPJIWHAT Ha TUIOCKOCTH, TMPHUMEHSITh €ro TMpU  PEIICHUU
TEOMETPUYECKUX U TPAKTUYECKUX 3amad. [IpUMEHSTh METOJ KOOpJIWHAT B
IPAKTHUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnagetp moHsTHEM BEKTOpa. YMETh CKJIQJbIBaTh W BBIYUTATh BEKTODHI,
YMHOXKaTh HAa YHWCJO, BIAJETh MpaBUJAMU TPEYroJbHUKA W TapajljiesiorpaMma.
Bramers mpakTHYeCKMMH MHTEPIIPETAIIUSIMUA BEKTOPOB. YBEPEHHO IMOJIH30BATHCS
KOOpAMHATaMH BEKTOpa. BrajgeTh clokeHHeM U BBIYUTAHHEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCJIO B KOOPAMHATAX.

Wmets mpencraBneHue o 6asuce (Ha mIIOCKOCTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpHI CHJI C TOMOIIBIO MPOCIHMPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOMmEHUW. [IpuMeHsATh ToNydeHHBIE 3HAHUS B
NPOCTEHINX (PU3NIECKUX 3aadax.

Brnagetp MOHATHEM CKalspHOTO MPOW3BENCHUS BEKTOPOB, TMOHWMATh €T0
TEOMETPUYECKHA CMBICI W YBEPEHHO TIOJIb30BATHCS €r0 BBIPAKCHHUEM B
JIEKAPTOBBIX KOOpJAWHATAX. 3HATh TUCTPUOYTUBHOCTH CKAJSPHOTO MPOU3BEICHUS
U €r0 CBS3b C MpoenupoBaHueM. [I[pUMEHSTh CKaIsipHOE MPOU3BEICHUE BEKTOPOB
JUTS HaXOXKJEHUSl JUIMH W YyIJoB. PemaTh reoMeTpuueckue 3aadd C MOMOIIBIO
CKaJISIPHOTO TMpou3BeAeHUs. VICIoNMb30BaTh CKAIPHOE MPOU3BEIACHUE BEKTOPOB B
anredpandecknx U (pU3nIecKux 3amadax.

Bramets MOHSATHSIMU TPaBWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI YT OKPYKHOCTH M PaJIMaHHON MEpPBI YTJIa, BRIYUCIATH IJIOMAAbh Kpyra u
ero vacteidl. [lonumaTts cmbicn yucna m. [IpuMeHSITh TOMydeHHBIE YMEHUS TpHU
pPEIICHNN TPAKTHYECKUX 3a7ad. 3HaThb HMCTOPUYECKHE CBENEHUS 00 W3MEpeHUH
JUTHHBI OKPY>KHOCTH | TUIOIIAIA KpyTa.

Nmeths mpencraBieHne O MpeoOpa3oBaHWM TUIOCKOCTH, O JBIDKCHUSX.
Haxoauth ocu, UEHTpHl CUMMETpUU (UTyp, IIEHTPHI TOBOPOTA, HAXOAWUTH
KOMIO3UIMK MPOCTEUITNX MpeoOdpa3oBanuii. [IpuMEHSTh TBMKEHUS TUIOCKOCTH
IIPY PEIIEHUH TEOMETPUIECKUX 3a71a4.

[IpumMeHsATh TONyYeHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MATEMaTHYECKUE
MOJIENN JIJIS 3a/1a4 PeabHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS



C TPUMEHEHUEM TMOJO00US M TPUTOHOMETPUYECKHX (YHKIUN (MONB3YysICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3aeoB U TEM nudpoBbIe
Ne n/m P Kontpoabnbie  IIpakruueckue (mupp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcebl
Hauana reome . IIpocreiimnue
1 eoq e ) el\z TI::H(;I pr/I II:IIf(II;IBOfICTBa 28 1 bubmmorera LOK
FCOMCTPHHCCKHC QUIYD ' https://m.edsoo.ru/78c146¢4
N3MepeHne reoMeTpruieCcKiX BEITUIUH
Bbu6nmuoreka [IOK
2 Tpeyronbrukn 19 ! https://m.edsoo.ru/78c146¢c4
3 [TapannensHocTh. CyMMa yriioB 15 | bubmmoreka [IOK
MHOT'OYTOJIbHHUKA https://m.edsoo.ru/78c146c4
4 IIpssMOyTOIBHBIE TPEYTOJIbHUKHI 7 bubmorexa [IOK
p T Theyr https://m.edsoo.ru/78c146¢c4
Bbu6nmuoreka [IOK
1
> T'eomerputieckue HepasencTsa > https://m.edsoo.ru/78c146¢4
OxpyxHOCTE. 'eome €CKHE MecTa
6 Toi}llc IIEIOCTTB oeHnl\; cT 1;:;;0 bIO LIUPKYJIII 18 1 bubmorexa [IOK
. p HIPTO THPIY https://m.edsoo.ru/78¢c146¢4
W IMHEUKU
. [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 10 | bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uu@poBbIie
Ne ni/m pasi Konrtpoabsnbsie IIpakTnueckmue (mupp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
N bubmuorexa [{OK
! HeTbIpexyroabHuKH 22 ! https://m.edsoo.ru/a5cb98eb
bubnunorexa [IOK
2 Monobue 16 ! https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
3 Hnomars 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 13 | bubnmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/a5cb98eb
5 VYTI1bl ¥ YETBIPEXYTOJIBHUKY, CBSI3aHHBIE C 20 | bu6muoteka [JOK
OKPYKHOCTBEO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 10 | but6mmoreka [IOK
3HAHUHU https://m.edsoo.ru/a5cb98eb
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB U TeM mudpoBLIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa [IOK
! Peruenne TpeyronLHuKos 22 ! https://m.edsoo.ru/dddde230
bubnunorexa [IOK
2 Tonobue TpeyrombHikos 12 ! https://m.edsoo.ru/dddde230
but6mmoreka [IOK
3 Meron koopaunat 10 ! https://m.edsoo.ru/dddde230
but6mmoreka [IOK
4 Bexroper 20 ! https://m.edsoo.ru/dddde230
5 JInuHa OKpY»KHOCTH U IUTOLIAJb Kpyra 16 1 Bubmmorexa [IOK
Py Hab Kpyr https://m.edsoo.ru/dddde230
bubnunorexa [IOK
1
6 JIBIKEHMS [I0CKOCTH 0 https://m.edsoo.ru/dddde230
. [ToBTOpeHme, 06001IEHNE, 12 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0







IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KoanuectBo 4acon
Ne Hara DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE pecypchbl
padoThbI padoThI

1 Nctopus BOZBHUKHOBEHUS U 1 bubmuorexa [{OK
pa3BUTHS TEOMETPUU https://m.edso00.ru/925af86b
HavanbHble TOHSTHS

2 reomerpuu. Touka, npsimas 1 bubmorexa [JOK

TpHH. 1P ’ https://m.edso0.ru/659¢4331
OTPE30K, JIyd
HauanbHble TOHSTHS
3 reomerpuu. Touka, mpsimas 1 bubmorexa OK
pHi. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIyd
ITonsTHe 00 akcuoMe,

4 TeopeMe, 10Ka3aTelbCTBE, 1 but6mmoreka [IOK
ONPEAEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HaKe
BzaumHoe pacnonoxxenue

5 TOYEK Ha npsiMoi. 3mepenue | bubnuoTexa [{OK
JJIMHBL OTPE3Ka, PACCTOSIHUE https://m.edso00.ru/92b776f1
MEXAY TOUKaMu
BzaumHoe pacnonoxxenue

6 TOYEK Ha npsMoi. 3mepenue 1 bubnuoTexa [{OK
JUTAHBI OTPE3KA, PACCTOSTHUE https://m.edso00.ru/9¢500788
MEXAY TOUKaMu

7 B3anmHoe pacnonoxenue 1 bubmmoreka [JOK

TOYEK Ha npsMoi. 3mepenue

https://m.edsoo.ru/7f06e8ce




JUIMHBI OTpe3Ka, pacCTOSIHUE
MEXAY TOUKaMu

[TonymnockocTs 1 yroi. Buasl

bubnunorexa [IOK

8 N
YIIOB. ¥ISMCPCHUE BEHHHIH https://m.edso0.ru/36862bf3
YIJIOB
[TonmynnockocTs 1 yroi. Buasl

9 110B. I3MepeHne BeTuIny Bubmiorexa ITOK
v ) p https://m.edsoo.ru/21ce4ff2
YTJIOB
[TonmynnockocTs 1 yroi. Buasl

10 110B. I3MepeHne BeTuIny bubnmorexa LOK
YIIOB. P https://m.edsoo.ru/ce214e34
YTJIOB
BepTtukanbHbie U CMEXHbBIE

11 nel. [TapamiensHble 1 bubnmorexa LOK
yribt. Hap https://m.edso00.ru/7399faea
NEepHEHANKYISIPHBIE TIPSIMbIE
BepTtukanbHbie U CMEXHbBIE

12 el [Tapamienbabie U bubnnorexa LHOK
yrIbL Hap https://m.edsoo.ru/5¢2c0dff
MEPIECHANKYJISIPHBIE MPSIMbIE
BepTukanbHble U CMEXKHbBIE

13 el [Tapamienbabie U bubnnorexa LHOK
YIJIBL. 11ap https://m.edsoo.ru/4a4bf678
MEPIECHANKYJISIPHBIE MPSIMbIE
BepTukanbHble U CMEKHbBIE

14 el [lapaniensHble 1 Bubmiorexa ITOK
yribt. Hap https://m.edsoo.ru/84ee61de
NepHEHANKYISIPHBIC TIPSIMbIE
BepTukanbHble U CMEXKHbBIE

15 el [lapaniensHble 1 bubnmorexa LOK
yribt. Hap https://m.edsoo.ru/d04bb9c5
NepHEHANKYISIPHBIC TIPSIMbIE

16 buccekrpuca yrina bubmmorexa LOK

https://m.edsoo.ru/da5e003¢c




but6mmoreka [IOK

17 buccexrpuca yria https://m.edsoo.ru/557998af
bubmmoreka [JOK

18 buccexrpuca yria https://m.edsofru/ 5ea89182

19 Jlomanasi. Buasl JIOMaHbIX. bubnuorexa [{OK
JlnmvHa nomaHoi https://m.edsoo.ru/c84d7212

20 Jlomanasi. Buabl JoMaHBIX. bubnuorexa [{OK
JnuHa 1omaHOM https://m.edsoo.ru/91fe52be
Mmuoroyronsauku. [lepumerp

)1 MHOroyroisHuka. [lonarue o bubnmoreka [JOK
BBIYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

” MHOroyroisHuka. [lonarue o bubnmoreka [JOK
BBIYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

7 MHOroyrosibHuka. [lonstue o bubmuoteka [JOK
BBIYKJIBIX Y HEBBITYKJIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

24 MHOroyrosibHuka. [lonstue o bubmuoteka [JOK
BBIITYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6¢cac74dc
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

25 MHOroyroibHuka. [Ionarue o bu6nuorexa [IOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYTrOJIbHUKaX

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




26 NHCTpYyMEHTHI 119 U3MEPEHUI bu6muoreka [IOK
U IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 NHCTpyMEHTHI 11 N3MEpEeHU bubnmoreka [JOK
Y TTOCTPOEHUM https://m.edsoo.ru/26b0a806
KontponsHas padora o teme
"Hauana reomerpuu.

)3 [Ipocreiimue reoMmeTpuyecKkue bubmuoteka [JOK
(bUTYpBI U UX CBOMCTBA. https://m.edsoo.ru/aalb7981
N3MepeHne reoMeTpuuecKux
¢uryp"

29 Menanana, 6uccekTpuca u bubnunorexa [IOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/9ae97099
Menanana, 6uccekTpuca u bu6muoreka [IOK

30
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyroabHUKOB bubmorexa [TOK

https://m.edsoo.ru/8e04a02f

1 [TepBblii 1 BTOPOU MPU3HAKU bu6muoreka [IOK
paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/0f5d60af

1 [lepBrlii 1 BTOpPOI IPU3HAKU bubmuoteka [JOK
paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/a56c5a%b

34 IIepBblii 1 BTOpOM MPU3HAKU bu6nuorexa [IOK
paBEeHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/34f8650e

15 [lepBblii 1 BTOPOI MPU3HAKU bu6muoreka [JOK
paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/ffe06285

16 [lepBslii 1 BTOpPOI IPU3HAKU bubmuoteka [JOK
paBEHCTBA TPEYTOJIBHUKOB https://m.edso00.ru/79753cdf

37 PaBHOOenpeHHbIC bu6nunorexa [IOK

TPEYTOJIbBHUKU U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9




13 PaBHOOempeHHBIC bu6muoreka [IOK
TPEYTOJIBHUKU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

19 PaBHOGenpeHHbBIE bubnmoreka [JOK
TPEYTOJbHUKHA U UX CBOMCTBA https://m.edsoo.ru/1¢c2¢cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bu6nuorexa [IOK
TPEYroJabHUKA https://m.eds00.ru/480b3c40

A1 [Tpu3Hak paBHOOEIPEHHOTO bu6muoreka [IOK
TpeyrojabHUKa https://m.edsoo.ru/bf564ab7

4 Tpertuii npru3HaK paBeHCTBA bubnmoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuii npu3HaK paBeHCTBA bu6nuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49

44 TpeTuii npu3HaKk paBEeHCTBA bu6muoreka [IOK
TPEYTOIBLHUKOB https://m.edsoo.ru/41c75e54
®urypsl ¢ 0ceBOU

45 cumMmetpuen. [Ipumepst bubnmoreka [JOK
CUMMETPHUHU B OKPYKAKOIIEM https://m.edsoo.ru/83d5ffea
Mupe
Durypsl ¢ 0ceBOI

46 cumMmetpuen. [Ipumepst bubnmoreka [JOK
CUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/a48cf0cd
Mupe

47 KonTtponsHas padora o teme bubmuoteka [JOK
"TpeyroibHUKA" https://m.edsoo.ru/6f0a9a78

bu6muoreka [IOK
48 HapasuiebrocTs IpAMBIX https://m.edsogm/aOS 1482d
49 CBoiicTBa U IpU3HAKU bu6muoreka [IOK

napaijiCJIbHBIX IMMPAMBIX

https://m.edsoo.ru/2¢d69381




50 CBolicTBa M IPU3HAKU bu6muoreka [IOK
NapajieIbHbIX IPSIMBIX https://m.edsoo.ru/75899b52
51 CBolicTBa ¥ IPU3HAKU bubnmoreka [JOK
MApAIUIEIBHBIX TTPAMBIX https://m.edsoo.ru/e0fde699
5 CBoiicTBa U IpU3HAKU bu6muoreka [IOK
NapajieIbHbIX IPSIMBIX https://m.edsoo.ru/74e8bd 74
53 CBolicTBa M PU3HAKU bu6muoreka [IOK
NapajieIbHbIX IPSIMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa M IPU3HAKU bubnmoreka [JOK
MAPAIUIEIBHBIX TTPAMBIX https://m.eds00.1u/5¢90¢339
55 CyMmMma yTJioB TpEeyrojibHUKa bubmrorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CyMmMma yTiioB TpeyrojibHUKa bubmrorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Bueminue yrisl TpeyrojibHUKa bubmrorexa LIOK
https://m.edsoo.ru/bc409f4f
58 Buemnue yrisl TpeyrojibHUKa bubnmorera LOK
https://m.edsoo.ru/371cbel 1
CyMmMma BHYTPEHHUX YTJI0B
59 MHOTOYTOJIbHUKA U CyMMa bu6muoreka [IOK
BHEIIHUX YITI0B BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMmMma BHYTPEHHUX YTJI0B
60 MHOTOYTOJIbHUKA U CyMMa bu6muoreka [IOK
BHEIIHUX YTJIOB BBHITYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHX yTJIOB bubnmoreka [JOK

MHOI'OYyroJIbHNKa 1 CymMmMa

https://m.edsoo.ru/b75ede0e




BHCIIHHUX YI'JIOB BBIITYKJIIOT'O
MHOI'0YyroJibHuKa

KoHnTposbHast pabota mo Teme

bubnunorexa [IOK

62 HapaiensHocTs. CYM%\'/Ia https://m.eds00.ru/40947485
YTJIOB MHOTOYTOJIbHUKA
IIpu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmorexa LOK
PAMOYT https://m.edso00.ru/330d63{f
TPEYTrOJIbHUKOB
IIpu3naku paBeHCTBa
64 MPSIMOYTOJIBHBIX bubmorexa OK
PAMOYT https://m.edsoo.ru/0e1544dc
TPEYrOJIbHUKOB
65 [lepnenauKkymsip U HAKIOHHAS Bubmmorexa [IOK
PHERMIYIAP https://m.eds00.ru/957310000000000
CBoiICTBO MeIUaHbI
66 IPSIMOYTOJIBHOT'O bu6nuorexa [IOK
TPEYrOJIbHUKA, IPOBEAEHHOU https://m.edsoo.ru/b34a450e
K TUTIOTEHY3€
CBOHCTBO MeIUaHbI
67 IPSIMOYTOJIBHOT'O bu6nuorexa [IOK
TPEYrOJIbHUKA, IPOBEAEHHOU https://m.edsoo.ru/83fabf79
K TUTIOTEHY3€
68 [IpAMOYTOJIbHBIN TPEYTrOIBHUK bu6muoreka [IOK
¢ yrioM B 30 rpamycoB https://m.edsoo.ru/52b57d0f
69 [IpssMOYTONBHBIN TPEYTOIBHUK bubmuoteka [JOK
¢ yrioM B 30 rpamycoB https://m.edsoo.ru/aec6d443
COOTHOIIECHUS MEXKTY
but6mmoreka [IOK
70 CTOPOHAaMH U yIJIaMu

TPEYrOJIbHUKA

https://m.edsoo.ru/95db41£7




COOTHOILICHUS] MEXKITY

but6mmoreka [IOK

1
7 CTOPOHAMIT H yTTaMi https://m.edsoo.ru/5¢a388d0
TPEYroJibHUKA
HepaBeHCTBO TpeyroibHHKA.
72 HepaBeHCTBO op Ji];He bubmorera [IOK
p . a https://m.edsoo.ru/50fa9985
JIOMaHOM
HepasenctBo Mexny
7 NEePHEHIUKYIISIPOM U bubnmoreka [JOK
HaKJIOHHO#. PaccrosaHue ot https://m.edsoo.ru/7284cbde
TOYKH /10 IPAMOU
KonTtponsHas padora o
temaMm "[IpsMoyroabHbIC
74 . OHHfHKH"yr bubmuoteka [JOK
Ip T ’ https://m.eds00.ru/85f00be3
I'eomeTpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOPJIbI bubnmoreka [JOK
JIIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI bu6muoreka [IOK
JIIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/02406d49
BzaumHoe pacnonoxxenue
77 OKPYKHOCTH U MPSIMOIA. bu6muoreka [IOK
KacarenpHas u cexymas K https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
BzaumHoe pacnonoxxenue
73 OKPY>KHOCTH U TIPSIMOHA. bubnmoreka [JOK
KacarenpHas u cexymas K https://m.edsoo.ru/4{f8753bb
OKPY>KHOCTH
b K
79 BzaumHoe pacnonoxxenue nomotexa [0

https://m.edsoo.ru/a5212800




OKPYKHOCTH U MPSIMOIA.
KacarenbHas u cexymas k

OKPYXKHOCTHU
20 OKpyXHOCTh, BIUCAHHAS B bubnmoreka [JOK
yroJ https://m.edsoo.ru/3767ac35
81 OKpyXHOCTb, BOUCAHHAS B bubnmoreka [JOK
yroi https://m.edsoo.ru/f019¢49b
[TonsiTue 0 reOMETPUUECKOM
22 Mecrte Touek. [Ipumepsnl bu6muoreka [IOK
reOMETPUYECKUX MECT TOYEK https://m.edsoo.ru/9bdd6b63
Ha IIOCKOCTH
[ToHsiTHE O TEOMETPUUECKOM
23 Mecrte Touek. [Ipumepsl bu6muoreka [IOK
reOMETPUUYECKUX MECT TOUYEK https://m.edsoo.ru/621adf85
Ha IIOCKOCTH
24 OnucaHHasi OKPYKHOCTh bu6muoreka [IOK
TPEYroJabHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
25 OrnucanHast OKPYKHOCTb bubnmoreka [JOK
TPEYroJIbHUKA, €€ LICHTP https://m.edso00.ru/c96254e9
Mertoz reoMeTpU4ECKUX MECT
86 TOYEK IIPH PELICHUU Bubmmorexa [IOK
PP https://m.edsoo.ru/5894¢7a4
FEOMETPUUYECKUX 3a]a4
MeTo1 reoMeTpUYECKUX MECT
87 TOYEK IIPH PELICHUU Bubmmorexa [JOK
PHP https://m.edsoo.ru/784342d1
FEOMETPUUYECKUX 3a7a4
MeTo1 reoMeTpuYECKUX MECT
bubnunorexa [IOK
88 TOYEK MPU PEIICHUU

TCOMETPHUICCKUX 3aaa4d

https://m.edsoo.ru/05853a22




MeTo1 reoMeTpUYECKUX MECT

89 TOYEK IPHU PELICHUN bubmmorexa [OK
pup https://m.edsoo.ru/6903dff0
FeOMETPUUYECKHX 3a7a4
OO6ocHOBaHMS TPOCTEUIITUX
MOCTPOEHU I, ATaIbl 3a7a4H Ha
90 IOCTPOEHUS, PEICHUE 3a1a4 bubmmorexa LOK
R P https://m.edsoo.ru/e511d730
Ha TIOCTPOEHUE IIUPKYIIEM U
JIMHEUKOHU
O06ocHOBaHMS TPOCTEUIITUX
MOCTPOEHU I, ATaIbl 3a7a4H Ha
91 IIOCTPOEHUS, PEIICHUE 3a1a4 bubnmorexa LOK
R P https://m.edsoo.ru/f3bfbf74
Ha TIOCTPOEHUE IIUPKYIIEM U
JIMHEUKOHU
KoHnTposbHast pabota mo teme
"Ok HOCTb.
92 1"601512:’)K HJYeCKHe MeCcTa TOUEK bubmmorexa [OK
P ' https://m.edsoo.ru/791dafc6
ITocTpoeHus ¢ MOMOIIBIO
LUPKYJIS U JIMHEHKH"
[ToBTOpeHmE 1 000OIIECHNE.
Pemenne 3amayq,
93 WILTIOCTPU IUX CBSI3U bubnmorexa LOK
pHpYIO https://m.edsoo.ru/f0e38fa3
MEXIy pa3TUIHBIMU TEMAMHU
Kypca
[ToBTOpeHmEe 1 0000IIECHNE.
Pemenne 3amayq,
94 WILTIOCTPU IUX CBSI3U bubnmotexa LOK
PHPYIO https://m.edsoo.ru/38a31139
MEXy pa3TUIHBIMU TEMAMHU
Kypca
95 [ToBTOpeHHEe 1 000OIIECHNE. bubnuoTexa [{OK




Pemenne 3amay,
WIIIIOCTPUPYIOIUX CBA3U
MC)KI[y pa3JII/I‘{HI>IMI/I TCMaMHU

Kypca

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

96

[ToBTOpeHME 1 000OIIECHNE.
Pemenne 3amayq,
WIIIIOCTPUPYIOIUX CBA3U
MCKAY pa3IMYHbBIMU TCMaMHU

Kypca

but6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHHE 1 000OIIECHNE.
Pemenne 3amayq,
WIIIIOCTPUPYIOIUX CBA3U
MCKAY pa3JIMIYHbIMU TCMaMU

Kypca

but6mmoreka [IOK
https://m.edsoo.ru/07e567¢l

98

[ToBTOpeHmE 1 000OIIECHNE.
Pemenne 3amayq,
WIIIIOCTPUPYIOIIUX CBA3U
MCKAY pa3JIMIYHbIMU TCMaMHU

Kypca

but6mmoreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpeHHE 1 000OIIECHNE.
Pemenne 3amauq,
WIDIIOCTPUPYIOIUX CBA3U
MCKAY pa3JIMIYHbBIMU TCMaMU

Kypca

but6mmoreka [IOK
https://m.edso00.ru/397d166b

100

[ToBTOpeHME 1 0O0OIIECHNE.
Pemenne 3amauq,
WIDIIOCTPUPYIOIIUX CBA3U
MCKAY pa3IMYHbIMU TCMaMU

Kypca

but6mmoreka [IOK
https://m.edsoo.ru/c60d778a




101 Ntoroas KOHTpOJIbHAS 1 bu6muoreka [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpeHHEe 1 000OIIECHNE.

Pemenne 3amayq,
102 WJUTFOCTPH VX CBSA3U 1 Bubmmorexa [IOK
PHPYIO https://m.eds00.ru/971£7836
MEXly pa3TUYHBIMU TEMaMHU
Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




8 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Npu3Haku u | bubmmoreka [JOK
CBONCTBA https://m.edsoo.ru/8c2d080
) [Tapannenorpamm, ero Npu3Haku 1 | bubnnorexka HOK
CBONCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero npu3HaAKU U | bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Npu3Haku u | bubmmoreka [JOK
CBONCTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero npu3Haku 1 1 bubnnorexka HOK
CBONCTBA https://m.eds00.ru/4823807b
[TpstmoyronbHUK, poMO, KBaJpaT, UX bubnmoreka [JOK
6 . 1
NPU3HAKHU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpssmoyronpHUK, pOMO, KBaApaT, UX bu6mmoreka [IOK
7 . 1
NPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
2 [IpssMoyronbpHUK, pOoMO, KBapaT, UX | bubnnorexka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
[TpstmoyronbHUK, poMO, KBaJpaT, UX bubnmoreka [JOK
9 . 1
NPU3HAKHU ¥ CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TMHUS TPEYroJIbHUKA 1 bubmmorera HOK
pes peyr https://m.edsoo.ru/6e1bcbbb
Bbu6nmuoreka [IOK

11

CpenaHsist TUHUS TPEYTroJIbHUKA

https://m.edsoo.ru/6b23a4c3




12 Tpanemus. PaBHOOeApeHHAS bubnnorexka HOK
Tpaneuus, e€ CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBnoOenpennas bubmmoreka [JOK
Tpamnenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsamoyronbHas Tpanemnus Bubmnorexa LIOK
https://m.edsoo.ru/3375c81{3
15 Cpenssis TuHUS Tpanenuu Bubmorexa LIOK
https://m.edso00.ru/7963a7f5
bubnnoreka HOK
16 Teopema Daneca https://m.edsocl)l.ru/3426a505
bubnnorexka HOK
17 Teopema Daneca https://m.edsocl)l.ru/a2402d2b
18 Teopema 0 mpONOPLUHOHATBHBIX bubnnorexka HOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IponopLIuOHATIBHBIX bubmmoreka [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmoreka [JOK
20 Henp mace TpeyrozbHuKa https://m.edSO(I)_.Iru/9cbcf96c
21 [leHTpanbHO-CHUMMETPUYHBIE (PUTYPBI bubmmorexa LHOK
https://m.edsoo.ru/8578076a
2 KonTtponsHast padora o teme bubmmoreka [JOK
"YeThIpEXYroJbHUKH" https://m.edsoo.ru/bed0f9{3
7 [TooOue TpeyroNbHUKOB, bubnuoreka [JOK
KOX(PPUITUEHT MTOA00HS https://m.edsoo.ru/19400684
24 [Tonobue TpeyroiabHUKOB, bubmmoreka [JOK
ko3 purmeHT noxoous https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mMog00Ms TPEYTOJLHUKOB buommorexa HOK

https://m.edsoo.ru/bbf2¢c3a6




bu6mmoreka [IOK

26 TTpusnaiu nozodms TpeyrombHIKOR https://m.edsoo.ru/8db11{f7
bubnmoreka [JOK
27 [pu3nain nozo0us TpeyromLHuKoB https://m.edSO(])_.Iru/%dl 1d5b
28 [TpusHaku moo0us TPEYroabHUKOB ngg;;f;;ggﬁ 5742193
29 [TpusHaku no100us TPEYroabHUKOB ngg;;f;;ggg 3dc95f]
bubnnorexka HOK
30 [TpusHaku mo100us TPEYroabHUKOB hitps:/m.c dSO(I)_.II‘u 13d1d9d16
31 [TpumeneHnue nmonoous Mpu pelieHun bubmmoreka [JOK
MPAKTUYECKUX 33724 https://m.edso0.ru/d97b£297
0 [TpumeHenne mogo0us MPU pelICHUH bubnmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
13 [Ipumenenue moao0us MpHu peleHur bubnnorexka HOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
14 [TpumeneHnue noxodus Mpu pelieHun bubmmoreka [JOK
MPAKTUYECKUX 33724 https://m.edsoo.ru/cacel17d8
35 [TpumeHenne mogo0us MPU pelICHUH bubnmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717eeba
16 [Ipumenenue moao0us MpHu peleHun bubnnorexka HOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
17 BBenenue nonsitus npeodpa3oBaHus bubmmoreka [JOK
o100us U TOT00HBIX (HUTYP https://m.edsoo.ru/aaf7¢944
o KonTtponsHast padora o teme bubmmoreka [JOK
"TloxoOue" https://m.edsoo.ru/89¢3236d
19 [Tonstre momaau. CBoicTBa bubmnorexa [JOK

IO TeOMETPUUYECKUX (PUTYP

https://m.edsoo.ru/7af5b92e




40 [Tonstre mnomaau. CBoicTBa bubnuotexa [JOK
IO TEOMETPUUYECKUX (DUTYP https://m.edsoo.ru/37a176c0
A1 [Tonstre momaau. CBoicTBa Bbu6nmuoreka [IOK
TJI0IAIEH TEOMETPUICCKUX QUTYP https://m.eds00.ru/6004265a
IIpocrenmue popMyIbl 118 IIOIAANA
42 Tpe onLHHKa(bHE znnefor aMMI: ’ buGnnorexa LIOK
peyr - 11ap P ’ https://m.edsoo.ru/596ald0e
pomMba u Tpaneuuu
IIpocrenmue popMyIbl 118 IIOIAAA
43 Tpe onLHHKa(bHE znnefor aMMI: ’ bubmorexa LIOK
peyr - 11ap P ’ https:/m.edsoo.ru/f636delf
pomMba u Tpaneuuu
IIpocreimme GopMyasl IS IUIOIIAIU
44 pe onLHHKaq)H]Z ;,nnefo aMMI: " bubmorexa LOK
Theyr - 11ap P ’ https://m.edso00.ru/9732274d
pomMba u Tpaneuuu
IIpocreimme GopMyasl IS IUIOIIAIU
45 pe onLHHKaq)H]Z ;,nnefo aMMI: " buGnnorexa LIOK
Tpeyr - 11ap P ’ https://m.edsoo.ru/e6458963
pomba u Tpanenuu
IIpocrenmue GopMyIbl 118 IIOIAANA
46 Tpe onLHHKa(bHE znnefor aMMI: ’ Bubmorexa ITOK
peyr - 11ap P ’ https://m.edso00.ru/0b18fc61
pomba u Tpanenuu
IIpocrenmue GopMyIbl 118 IIOIAANA
47 Tpe onLHHKa(bHE znnefor aMMI: ’ bubmorexa LOK
peyr - 11ap P ’ https://m.edsoo.ru/eb691e04
pomMba u Tpaneuuu
IIpocreimme popMyanl A IUIOIMAIU
48 Tpe OJII:HI/IKa(bHIE)l ;’Jmefor aMMI: " bubmorexa LOK
peyr - 11ap P ’ https://m.edsoo.ru/8b93ctba
pomMba u Tpaneuuu
IIpocreimme GopMyasl IS IUIOMIAIU
P Gopayiibi 2 At bubmuorexa [JOK
49 TPEyroJibHUKA, MapaJIeIorpaMma,

pomba u Tpanenuu

https://m.edsoo.ru/c35f544d




[Ipocreitmue GopMyIbl AJIs TIIOIIA TN

50 TPEYroJIbHUKA, apaJljIeiorpaMmma, bubmmorexa LOK
poMGa 11 Tpamemm https://m.edsoo.ru/a3f9beld
bubnnorexka HOK
ol Hromazit noA0GHBIX (iryp https://m.edsocl)l.ru/dsm 834
bubnnorexka HOK
52 Tomanu nonoGHeIx Guryp https://m.edsocl)l.ru/23 83022¢
bubnnorexka HOK
>3 Tlromaw nono0HsIX Guryp https://m.edSO(I)l.ru/See2a7d4
54 KonTtponsHas padora o teme bubnuoreka [JOK
"ITnomans" https://m.edso0.ru/05£10573
bubnnoreka HOK
33 Teopema Iudaropa https://m.edsocl)l.ru/7f63lf27
56 [Tpumenenue Teopemsl [Tudaropa bubnnorexka HOK
[IpU PELICHUHN MIPAKTUYECKUX 3a1a4 https://m.edso00.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
TIPU PEIIEHUN MTPAKTUYECKHUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopems [Tugaropa bubmmoreka [IOK
MIPU PELIEHUN TTPAKTUUECKUX 3a1a4 https://m.eds00.1ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubnnoreka HOK
[IpU PELICHUHN MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94¢892
60 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
TIPU PEIIEHUN MTPAKTUYECKHUX 3a/1a49 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [JOK
NPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
6 [IponopiimoHaabHbIE OTPE3KHU B bubnnorexka HOK
NPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢ea
63 [IponopiimoHaabHbIE OTPE3KHU B bubmunotexa [JOK




MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopuroHaIbHBIE OTPE3KHU B bubmmoreka [JOK
NPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuroHanbHbIE OTPE3KU B bubnuoreka [JOK

65
IPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

66 [IponopiimoHaabHbIE OTPE3KHU B bubnnorexka HOK
NPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U

67 KOTaHI'€HC OCTPOTro yria buommorexa HOK

p yr https://m.edsoo.ru/132b4etb6
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmmorexa LHOK
P I https://m.edso00.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHycC, KOCUHYC, TAHT€HC U
69 KOTaHI'€HC OCTPOro yria bubmmorexa LOK
P 4 https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpudeckue GyHKIIUNA bubnnorexka HOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb

71 Tpuronomerpuueckue GyHKIUU bubmmoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KontponsHas pabora o teme

72 "Teopema [Iudaropa u Hauana bubmmorexa [OK

p " P https://m.edsoo.ru/a9db1{7a
TPUTOHOMETPUU
73 BnucanHnble v LIECHTpabHBIE YIIIbI bubmmorexa LOK
HeHTp v https://m.edsoo.ru/ae5f890d
74 Bniucanneie 1 HEHTpaNIbHBIE YIJIbI bubmorexa HOK
HeHTp yr https://m.edsoo.ru/d0233fa0
75 Bniucanneie 1 HEeHTpabHbBIE YIJIbI bubnmoreka [JOK




https://m.edsoo.ru/ccace9b0

76 Bnucanuble v LIECHTpabHBIE YIIIbI bubmmorexa LOK
HEHTp e https://m.edsoo.ru/1d3424{4
77 Yron Mexay KacateJIbHOU U XOpIA0i bubmorexa [TOK
i PA https://m.edsoo.ru/775efa2f
78 VYros Mexay KacaTeJIbHOW U XOpJOU bubmmorexa OK
o PA https://m.eds00.ru/09166b3d
79 Vsl MeXAy XOpJaMHU U CEKYIUMU buommorexa LHOK
#Y XOPA i https://m.edsoo0.ru/022e729¢
80 Vsl MeXAy XOpJaMHU U CEKYIUMU bubmmorexa [OK
#Y XOPA i https://m.edsoo.ru/84a32a80
81 Brnucannbie n onucaHHbIe bubmuorexa [JOK
YeThIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
2 BrrcaHnHbIe U ONEICAaHHBIC Bbu6nmuoreka [IOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aabclad6
23 CBolicTBa M IPU3HAKH BIIMCAHHOTO bubnnorexka HOK
YEeTBIPEXYTOJILHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa U IPU3HAKKU BIIMCAHHOTO bubnmoreka [JOK
YeTHIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa U IPU3HAKKU BIIMCAHHOTO bubnmoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
CBolicTBa M IPU3HAKH BIIMCAHHOTO bubnnoreka HOK
86 N
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
27 B3anmMHOe pacnoniokeHue 1Byx bubnmoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
28 B3aumHoe pacnionoxenue IByx bubmmoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da8612
89 Kacanue okpyxHOCTEH bubmunotexa [JOK




https://m.edsoo.ru/4cbf4{f9

90 Kacanwne oxkpyxHocTen bubmorexa HOK
py https://m.edsoo.ru/52dcbe7d
o1 OO01mue KacaTelbHbIE K IBYM bubnnoreka HOK
OKpY>KHOCTSAM https://m.edsoo.ru/d2151a62
KoHnTtposbHas padota mo teme "YTiasl
92 U YETBIPEXVIOJILHUKHU, CBSI3aHHEIE C bubmmorexa IOK
pexyr .y ’ https://m.edsoo0.ru/26055342
OKPYXHOCTBIO
[ToBTOpenue u 0600mEeHue. Perenune
93 3a7a4, WIIIOCTPU HUX CBSA3HU bubmorexa [IOK
fad, prpyio https://m.eds00.ru/74d89ab9
MEX]Ty pa3THIHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemmenue
94 3a7a4, WLIIOCTPU UX CBA3U bubmorexa LOK
A8 prpyioi https://m.edsoo.ru/6d05bcd8
MEX]Ty pa3THIHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemmenue
95 3a7a4, WUIIOCTPU UX CBA3H bubmorexa HOK
A8 prpyioi https://m.edsoo.ru/51013847
MEXKIy pa3TUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600meHue. Permenune
96 3a7a4, WIIIOCTPU HUX CBS3U bubmorexa HOK
fad, prpyioI https://m.edsoo.ru/248181a0
MEXy pa3TUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600meHue. Permenune
97 3a7a4, WIIIOCTPU HUX CBSA3HU bubmorexa [IOK
fad, prpyioI https://m.edsoo.ru/dad15fdc
MEX]Ty pa3THIHBIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemmenue
98 3a7a4, WIIIOCTPU HUX CBS3U bubmorexa [OK
fad, prpyioI https://m.eds00.1u/6a69702b
MEX]Ty pa3THIHBIMU TEMaMH Kypca
99 [ToBTopenue u o6o0eHue. Pemenne bubnuoreka [JOK

3a/1a4, WJUTIOCTPUPYIOLIUX CBA3U

https://m.edsoo.ru/0f5b4b87




MEXly pa3TUYHBIMU TEMaMH Kypca

[ToBTopenue u o6o0eHue. Pemenne

100 1 bubnmoreka [JOK
SAAT, IIHOCTPHPYIOIX Ca3H https://m.eds00.ru/7942fc3c
MEXIY Pa3TUYHBIMHA TEMaMHU Kypca
Bbu6nmuoreka [IOK
101 HtoroBast KoHTpoJIbHAs paboTa 1 https://m.odsoo.r/c2695¢ 10
II 0600 . Pemenue
OoBTOpeHHE U 00001meHue. Pemenn BuGorexa LIOK
102 3a/1a4, WJUTIOCTPUPYIOLINX CBA3H 1

MEXly pa3TuYHBIMU TEMaMU Kypca

https://m.edsoo.ru/b4981045

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KUIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
) Cunyc, KOCUHYC, TaHT€HC yIJI0B OT 0 ) Bbu6nmuoreka [IOK
o 180° https://m.edsoo0.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUYECKOE ) bubnnorexka HOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
3 ®opmyJibl IPUBEACHUS 1 bubmorexa HOK
PMYIbL HpHBEA https://m.edsoo.ru/98813486
bu6mmoreka [IOK
4 ) 1
OpMYITHl TIPHBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpankoB. Teopema 1 bubnnoreka HOK
KOCHHYCOB https://m.edso0.ru/9738e456
6 Pewmenne tpeyronbHukoB. Teopema | bubnmoreka [JOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
Bbu6nmuoreka [IOK
7 T 1
copema CHHYcoB https://m.edso0o.1ru/820ebf06
Bbu6nmuoreka [IOK
8 T 1
copema CHHYcoB https://m.eds00.ru/000dd68f
Pemenne npaktuyeckux 3anad ¢
9 HCITOJIb30BAHUEM TEOPEMBI 1 bubmmorexa HOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMbI CUHYCOB
Pewrenne npaktuueckux 3anad ¢
Bbu6nmuoreka [IOK
10 UCII0JIb30BaHUEM TEOPEMBI 1

KOCHHYCOB U TEOPEMbI CUHYCOB

https://m.edsoo.ru/ed170337




Pemenne IMPAKTUYCCKUX 3aaa4 C

bu6mmoreka [IOK

1 HCTIOJILSOBAHHEM TCOPEMBI https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMbI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
12 HCIIOIb30BaHUEM TEOPEMEBI bubmmorexa IOK
p https://m.edso0.ru/66b247d5
KOCHHYCOB ¥ TEOPEMBI CUHYCOB
Tpuronomerpuueckre ¢GoOpMyIIbl Il
13 HJI;O a I/ITT: onLHI/IK(i) . buGnnorexa LIOK
[nazu Tpeyr > https://m.edso0.ru/009bf17¢
napa’suiesorpaMma
Tpuronomerpuueckre GboOpMyIIbl Il
14 mlzo a I/ITTGI:) OJII:HI/IKE.) . buGnnorexa LIOK
Hanu Tpeyr ’ https://m.edsoo.ru/3479efa2
napa’suiesorpaMma
Tpuronomerpuueckue ¢GboOpMyIIbl 11l
15 mlzo a I/ITTGI:) OJII:HI/IKE.) . bubmmorexa IOK
Ha Tpeyr ’ https://m.edsoo.ru/c9e4273f
napasuiesorpaMma
TpuroHomerpuueckue GOpMYyIIbI I
16 HJI'I)O a I/ITT: onLHI/IK(i) P bubmorexa LOK
Ha Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesorpaMma
bu6mmoreka [IOK
17 o T
OpMyJa 1 cpota https://m.edsoo.ru/ad8e¢9d59
bu6mmoreka [IOK
1 o T
8 OpMyIIa L epoHa https://m.edsoo.ru/8fb80467
bu6mmoreka [IOK
1 o T
? OpMyIIa L epoHa https://m.eds00.ru/03b9324c¢
20 dopMya IIOMIAAH BBITYKIOTO bubnuoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
)1 ®dopMyra IO BITYKIOTO bubnmoreka [JOK

YeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284




” KoHnTposbhas pabota 1mo Teme bubnnorexka HOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/71316455
3 Xopbl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPY>KHOCTH https://m.edsoo.ru/deeSb11d
24 Teopema 0 IpOU3BEAECHUN OTPE3KOB bubnnorexka HOK
xopa https://m.eds00.ru/9a6b9583
)5 Teopema o mpoU3BEAECHUN OTPE3KOB bubnnorexka HOK
XOpX https://m.edsoo.ru/3280910d
26 TeopeMbl 0 MPOU3BENECHUH OTPE3KOB bubmmoreka [JOK
CEeKYIINX https://m.edsoo.ru/7c¢74ebdb
7 TeopeMbl 0 MPOU3BENCHUN OTPEZKOB bubnnoreka HOK
CEeKYLIUX https://m.edsoo.ru/ccdb3092
28 Teopema o0 KBajipaTe KacaTeabHOU bubmmorexa LOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHOU bubmmorexa LHOK
https://m.edsoo.ru/d6df6c82
bubnmoreka [JOK
30 Teopemst Hepbt 1 Menernas https://m.edSO(])_.Iru/DZI8dfa
bubnmoreka [JOK
31 Teopemst Hepbt 1 Menernas https://m.edsogru/a463c1bc
bubnmoreka [JOK
32 Teopemst Hepst 1 Menernas https://m.edsocl)_.lru/ela81aa9
bubnnorexka HOK
33 HowsTre 0 romoTeTHH https://m.edsocl)l.ru/ 14e624fd
14 KonTponbhas pabota no teme bubmmoreka [JOK
"ITogoGue TpeyroJbHUKOB" https://m.edsoo.ru/15177855
35 YpaBHeHUE NPSMON Ha MIIOCKOCTH. bubnmoreka [JOK

YrnoBoi ko3 PUIMEeHT U CBOOOTHBIHN

https://m.edsoo.ru/2dcfad6b




YJICH, UX FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TJIOCKOCTH.

Bbu6nmuoreka [IOK
36 v 7 3] 7
TI0BOH K0>hdmImeHT I{ CBODOUBIN https://m.edsoo.ru/fa4fb1b3
YJIEH, UX TEOMETPUUYECKHUI CMBICIT
[TapamnensHOCTD U
37 NEPICHINKYIISIPHOCTD MPSMBIX (Uepe3 buGnnorexa LIOK
p f[ yip P p https://m.eds00.ru/6d686658
YTJI0BOM KOA(PPHUIIUEHT)
38 YpaBHEHHE OK HOCTH buGnnorexa LIOK
p Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepecedeHui
39 OK HOCTEH U IPSIMbBIX B bubmmorexa IOK
Pyx p https://m.edsoo.ru/36de713a
KOOpJAUHATaX
Haxoxnenne nepeceueHuit
40 OK HOCTEH U IPSIMbBIX B bubmmorexa IOK
Py p https://m.edsoo.ru/5777b234
KOOpJAUHATaxX
A1 dopMyna pacCTOSTHUSA OT TOYKH J10 bubnmoreka [JOK
psIMOit https://m.edsoo.ru/5ffdeecd
IImomane mapaniaenorpaMmMa B
42 KOO mniaTaf HOHSITI/IS 00 bubmorexa LIOK
P T https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOIIAIN
ITpumeHneHnne MeTo1a KOOpAMHAT B
43 npaKTI/meCKI/I 0 I/IG?ITI/I OE;[HHHX bubmmorexa LIOK
p p p https://m.edsoo.ru/7b10a3a5
FeOMETPUUYECKHX 3a7adax
44 KoHnTposbHast paborta mo teme bubnnoreka HOK
"Meroa koopauHaTt" https://m.edsoo.ru/b1271082
bu6mmoreka [IOK
45 B
CKTOPRI Ha IIOCKOCTH https://m.edsoo.ru/bd9a630e
46 Cl10’)keHHE ¥ BBIYUTAHUE BEKTOPOB — bubmuorexa [JOK




IpaBuJia TPEYroJIbHUKA U
napajuiesorpaMma

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

CrnoskeHre U BEIYUTaHHE BCKTOPOB —

Bbu6nmuoreka [IOK

47 HpaBHIIa TpEYTOIIbHHIA H https://m.edsoo.ru/01d8ebal

napasuiesiorpaMma
Bbu6nmuoreka [IOK

48 YMHOXKCHHE BEKTOPA Ha WHCIIO https://m.edsoo.ru/e540d478

bubnmoreka [JOK

49 Koopusatsi BekTopa https://m.edsocl)_.lru/22785 18f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, Bu6miorexa LOK

30 YMHOKCHHE BEKTOpd Ha HHCIO B https://m.eds00.ru/c492667b
KOOpAMHATax
CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB, Bu6morexa LIOK

31 YMHOMKEHHE BEKTOpa Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpAMHATax

5 [IpumeHenne BeKTOpoB B pu3uke, bubnnorexka HOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubmuotexa [JOK
Paznosxenust BEKTOpOB 1Mo 6a3ucy https://m.edso00.ru/757b9b30

54 [Tonsitue o 6a3uce (Ha MIOCKOCTH). bubmmoreka [JOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsaTHe o 6a3uce (Ha MIOCKOCTH). bubmunotexa [JOK
Paznoxenust BEKTOPOB 110 O6a3uCy https://m.edsoo.ru/e1a50237
CkanspHoe NMpou3BeCHUE BEKTOPOB,

56 F€OMETPUUYECKUIN CMBICTT U bubnnorexka HOK
BBIPAYKEHUE B JE€KAPTOBBIX https://m.edsoo.ru/atb9a2a0
KOOpJAUHATaX

57 JucTpruOyTHBHOCTD CKAJISIPHOTO bubmuorexa [JOK




IMPOU3BCACHUA

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

CkansipHO€ MpOU3BEICHUE U

Bbu6nmuoreka [IOK

58
MPOCIIUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue CKaIspHOro
59 MIPOU3BEJICHUSI BEKTOPOB ISt bubmmorexa [OK
p A poB https://m.edso00.ru/9d7b1240
HAXOXJICHUS JIIUH U YTJIOB
[IprMeHeHue cKaasipHOIo
60 MIPOU3BEJICHUSI BEKTOPOB ISt bubmmorexa [OK
P A pOB A https://m.eds00.ru/99791584
HAXOJICHUS JITUH U YTJIOB
[IpuMeHeHue cKaasipHOIo
61 IIPOU3BENICHUSI BEKTOPOB ISt buommorexa LHOK
p g poB A https://m.edsoo0.ru/894c1248
HAXO0XICHUS JUIUH U YTJIOB
6 Pemenue reomerpuueckux 3agad ¢ bubmmoreka [JOK
MMOMOIIIBIO CKAISIPHOTO MTPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpuyeckux 3aaad ¢ bubnnorexka HOK
IIOMOIIBIO CKAJIIPHOI'O IIPOU3BEICHUSA https://m.edsoo.ru/75a5e4a7
64 KoHnTposbHast paborta mo teme bubnnorexka HOK
"Bekrops!" https://m.edsoo.ru/55678a9d
65 [IpaBriIbHBIE MHOTOYTOJIBHUKH, bubmmoreka [IOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBubHBIE MHOTOYTOJIBHUKH, bubnuoreka [JOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBriIbHBIE MHOTOYTOJIBHUKH, bubmmoreka [IOK
BBIYMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/al 6f6e98
b K
69 Yucno m 1 IMHA OKPYKHOCTH nomotexa O

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




bu6mmoreka [IOK

70 q
HCHO Tt H JUTHHA ORPYMHOCTH https://m.edsoo.ru/825e73c7
71 JnvuHa 1yru OKpy:KHOCTH bubmorexa [IOK
T Py https://m.edsoo.ru/3¢29839
72 JnvuHa 1yrH oK HOCTH bubmorexa HOK
T pyx https://m.edsoo.ru/4eb621tb
73 Paagnannas mepa yria bubmorexa [IOK
s pa yr https://m.edsoo.ru/d3b68dca
bu6mmoreka [IOK
74 P
AiMaHRas Mepa yria https://m.edsoo.ru/e97f0369
75 [Tnomanae Kpyra u ero 3J€MEHTOB Bbu6nmuoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomans Kpyra u €ro 3J€MEHTOB bubmmoreka [JOK
(cexTopa u cerMeHTa) https://m.edso0.ru/10a2b760
77 [Tmomaaer Kpyra v €ro 3J€MEHTOB bubnnorexka HOK
(cexTopa u cerMeHTa) https://m.edso0.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 riomasei Guryp, BKIFOYAIOIIHNX bubmmorexa [TOK
tmad M Hl https://m.edsoo.ru/11673d06
3JIEMEHTHI Kpyra
Brruucnenue nepumeTpoB u
79 riomasei Guryp, BKIOYAIOIINX bubmorexa [IOK
tan P, B https://m.edsoo.ru/adbcd171
AJIEMEHTHI KpyTa
20 Konrtponbnas o teme "Jlnnna bubmuorexa [JOK
OKPY>KHOCTH U TUIOaas kpyra' https://m.edso0.ru/0353e638
81 LlenTpanpHas cuMMeTpuUs bubmorexa HOK
P P https://m.edsoo.ru/e63 82
82 LleHTpanbHO-CUMMETPUUHBIE (UTYPHI bubmmorexa LHOK

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




bu6mmoreka [IOK

83 I1
OBOPOT https://m.edsoo.ru/a59548ae
Bbu6nmuoreka [IOK
84 0]
ceBa CUMMETpHA https://m.edsoo.ru/de5f1903
[ToBTopenue u o6o0meHue. Pemenue
85 3a7a4, WILTIOCTPH HX CBSI3HU buommorexa LHOK
Ak pHpyIot https://m.edsoo.ru/46bcel128
MEXAY pa3IuyHbIMU TEMaMH Kypca
26 @urypsl, CHMMETPUYHBIE bubnnorexka HOK
OTHOCHUTEJIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
bu6mmoreka [IOK
87 IT i
APAIICIILHBII TIEPEHOC https://m.eds00.ru/3b681983
88 TTonsiTME IBUXKEHUS U €70 CBOMCTBA bubmmorexa LOK
A https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
89 P
aBeHCTBO Guryp https://m.edsoo.ru/aba7d464
[IposiBnenus cuMMeTpun B IPUPOJIE, bubnnorexka HOK
90
JKUBOIIUCH, CKYJIBITYPE, ApXUTEKTYpE https://m.edsoo.ru/92b823fd
91 Komno3umum nBmxeHuit Bbu6nmuoreka [IOK
(mpocreiiue TpuMepsI) https://m.edsoo.ru/2a4a2ba8
[ToBTopenue u o6o0eHue. Pemenne
92 3a1a4, WITIOCTPU WX CBSI3U bubmorexa LIOK
A1a%, pHpyrotit https://m.edsoo.ru/efefead3
MEXIY Pa3IuYHBIMH TEMaMH Kypca
[ToBTopenue u o6o0eHue. Pemenne
93 3a7a4, WLTIOCTPH WX CBSI3HU bubmmorexa LOK
Ak pHpyIot https://m.edsoo.ru/c58e409¢e
MEXAY pa3IuyHbIMU TEMaMH Kypca
[ToBTOpenue u 0600meHue. Permenune
bu6mmoreka [IOK
94 3a/1a4, WJUTIOCTPUPYIOLINX CBA3H

MCKAY pa3JIMYHBIMU TECMAMU KypCa

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




[ToBTOpenue u 0600meHue. Permenune

bu6mmoreka [IOK

1
% 31T, HITHOCTPHPYIOIHX CBASH https://m.edsoo.ru/a78455¢5
MEXKIy pa3TUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600meHue. Permenune
96 3a7a4, WIIIOCTPU HUX CBS3U 1 bubmorexa HOK
ad, prpyioI https://m.edsoo0.ru/2e7695cf
MEX]Ty pa3THIHBIMU TEMaMH Kypca
[ToBTopenue u o6o0meHue. Pemenne
97 3a7a4, WIIIOCTPU HUX CBS3U 1 bubmorexa [IOK
ad, pupyroIt https://m.eds00.ru/6383d98a
MEX]Ty pa3IMIHBIMU TEMaMH Kypca
[ToBTopenue u o6o0eHue. Pemenue
98 3a7a4, WUIIOCTPU UX CBA3U 1 bubmorexa LIOK
Aad, pupyrott https://m.eds00.1u/89¢5365f
MEXy pa3TUIHBIMU TEMaMH Kypca
[ToBTopenue u o6o0meHue. Pemenue
99 3a7a4, WUIIOCTPU UX CBA3U 1 bubmorexa HOK
Aad, pupyrott https://m.edsoo.ru/0dcedafl
MEXy pa3TUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600meHue. Permenune
100 3a7a4, WIIIOCTPU HUX CBSA3HU 1 bubmorexa HOK
ad, prpyio https://m.eds00.ru/27b735¢9
MEXy pa3TUIHBIMU TEMaMH Kypca
bu6mmoreka [IOK
101 Hrorosas koHTpOIbHAs padboTa 1
Torosas KOHTpOIILHAA padOT https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 0600meHue. Permenune
bu6mmoreka [IOK
102 3a/1a4, WITIOCTPUPYIOIIUX CBSI3U 1

MEXly pa3TUYHBIMU TEMaMH Kypca

https://m.edsoo.ru/1852817¢

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
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