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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. [IeHHOCTh M3y4YeHHUs T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXJieHus «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath 00paTHbIe yTBepkaeHMs. Oco0oe 3HaUeHHE JoKa3aTebHask TUHUS
UMEET JJIs YIIIyOJIEHHOTO N3YYEHUsI MaTEMaTHUKHU.

[{enpto n3y4eHus TEOMETPUU SIBIISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTEMaTUYECKUX, TaK U TPAKTUYECKUX 3aja4, BCTPEUAIOIINXCS B
peanbHOM  cku3HU.  OOydamMiics  JOIDKEH  HAy4YUThCS  OMPEAeIsTb
r€OMETPUYECKYI0 (DUTYpY, OIMHUCHIBATH CJIOBAMH YEPTEXK WM PUCYHOK, HAWUTH
IUIOIIAAb  3E€MEJIbHOIO  Y4acTKa, pPACCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabeyisl wiu TpeOyemble pa3Mephbl rapaxka JJjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU T€OMETPHUHU.
[Ipu pereHuun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTHh
MaTEMaTUYECKHE MOJIETM  pEalbHBIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb IMOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOro Kypca yriiyOJa€HHOr0 U3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOYyYaloILUeCs] HE MPOCTO 3HAKOMSTCS C OMPEACTIEHHBIMU MOHATHIMHU, a
YBEpEHHO OBiajeBaloT UMH. CyIIECTBYIOIINE TEMbI IPOrpaMMbl 0a30BOro Kypca
r€OMETPUH U3Yy4aroTCs Ha 0oJiee rITyOOKOM YpOBHE, a 00yUaroIIrecs: IpuoopeTaroT
YMEHUS, MOMOTAIOIIME MM YBEPEHHO INPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPeIMETax, MPexkK/e Bcero pusznke U nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJTYYCHHBIMU 3HAHUSIMHU TIPU PEUICHUU MPAKTUYECKUX
3a11ay.

CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax uzydaeTcsl yrIyOJIE€HHbIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOPBIM BKJIIOYAET CIECAYIONIAE OCHOBHBIC Pa3Aeibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukny, «[logoduey, «neMeHTsl TpuronomeTpumny», «lnomaamy», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha u3yuenune yueOHoro kypca «I'eometpusi» orBoautcst 306 yacos: B 7 kiacce
— 102 gaca (3 gaca B Heento), B 8 kiacce — 102 vaca (3 vaca B Hefienio), B 9 kiacce
— 102 yaca (3 yaca B HezeNtO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuThd reomerpur. HavanbHble NOHSTHA
reomerpun. Touka, mpsimasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha MpsMou. M3mepeHue MIMHBI OTpPE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[lonymmockocte W yroia. Buael yrnos. HM3mepeHne BenuyuH  yIVIOB.
BeprtukaneHble U cMeXHBIE YIibl. [lapannenbHbie U NMEPHEHIUKYIISIPHBIE TIPSIMBbIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunbel nomanbix. JlnuHa momano. MHoroyroneHuku. llepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBIMTYKIJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TpEACTaBICHUS O pPaBEHCTBE (QUIyp, HUX PaACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimme nocrpoeHus. MHCTpYMEHTHI 711 U3MEPEHUN U IIOCTPOECHUN.

TpeyrojbHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, NPSIMOYTOJBHBIE, TYIOYTOJIbHBIE,
paBHOOENpEHHbIE, pAaBHOCTOpOHHME. Meauana, OuccekTprca H  BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXKYy CTOPOHAMHM W yIilaMHM TpeyroyibHuUKa. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXKAKOLIEM MUPE.

I[HapaienbHbie npsaMbie. CymMMa yrijioB MHOIOYIOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHAE CBEACHUS O MOCTynaTe EBkinaa u o
poiin JIo6a4eBCKOTO B OTKPHITUU HEEBKIUI0BOM reomeTprn. CBONCTBA U MPU3HAKU
napauieNibHbiX mOpsiMbix. CyMma yIJIOB TpEyrojibHHKa. BHeIHWe  yIuibl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYTOJIbHUKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsiMoyroJibHbIE TPEYrOJIbHUKHU

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyssp u
HakJoHHAas. CBOWMCTBO MeAUAaHbI NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, MPOBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEYrOJbHUK € yTIIOM B 30°.



OKpy,KHOCTH

[ToHATHSA OKPYXHOCTM M Kpyra. ODJEMEHTBl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, IuaMeTp, X0pJa, UX CBOMCTBA. B3auMHOE pacnosoXeHHe OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAHHAs B YTOJL.
[IpocTenmme moCTpOSHUs ¢ OMOIIBIO IUPKYJISA U JINHEUKH.

I'eomeTpuyeckue MecTa TOYEK

[IoHsiTHE O rEOMETPUUECKOM MeCTe TOYeK. [Ipumepsl reOMETpUYECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoMeTpuYecKkue mecta ToueK. OmnHcaHHas OKPYKHOCTb TPEYroJbHHKA, €€
LHEeHTp. MeToa reOMEeTprYeCcKUX MECT TOUEK IIPU PEILIEHUN T€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIbIO HUPKYJIS M JIJUHEHKH

Hctopuueckue cpeneHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEICHUE 3a7]a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KJIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. llpsiMoyronbHHK, pPOMO,
KBaJpaT, UX Mpu3HaKu U cBoicTBa. Tpanenus. PaBHoOenpenHass Tpameuus, eé
cBOMcCTBa M npu3HaKu. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

CpenHsass MMHUSA TPEyroJbHUKA. MeTon yIBOCHUS MEIHAHBI TPEYTOJbHHKA.
Teopema 0 nepeceueHun MEMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa 111 IPOU3BOJIBHOTO YETHIPEX YT OJILHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

IHoxo0ue

[Tonmobue TpeyroabHUKOB, Kod(dunueHnt mnomodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. IIpuMeHeHHe MOAOOMS MNpU PELICHUU TEeOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omaas

[lonsitue o mnomanu. CBolcTBa IUIOIIAJNEH T€OMETPUYECKUX (QUryp.
[Tpocreiimume Gopmyibl 17 MIIOLWEAAN TPEYroJbHUKA, MapajuieJorpaMma, pomoa u
Tpaneuuu. [lnomanu nogoOHeIX ¢uryp. OTHOILIEHHE IO TPEYTOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MPAKTUYECKUX 3a/1a4.

DJIeMeHThbI TPUTOHOMETPHUH



CuHyC, KOCHHYC, TaHI'€HC W KOTAHIE€HC OCTPOro yria MPsSMOYTrOJIbHOTO
TpeyrojbHUKa. TpuroHomerpuueckue ¢yHknuu yriaoB B 30° 45° u 60°.
[IponopioHanbHbIE OTPE3KU B MIPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKHU, CBA3AHHbIE C OKPYKHOCThIO

BrucaHnHble U [IEHTpaJIbHBIC YIJIbI, YTOJI MEXKY KacaTeIbHOW U XOpI0H. YTIIbI
MEXIy XOpJaMHU U CEeKyIIMMHU. BrucaHHble UM ONHCAHHBIE OKPY>KHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYroJbHUKU. CBOWCTBA M TPHU3HAKU BIHCAHHOTO
YEeThIPEXYroJIbHUKA. B3anMHOE pacnonoxkeHue [ByX OKpyxkHocteld. Kacanue
oKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Pemienue TpeyroibHUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO. ®opMmynsl  npuBeacHus.  PeuieHue
TPEYroJIbHUKOB. TeopemMa KOCHHYCOB M TEOpEMA CUHYCOB. Penienne npakTmaeckux
3a71a4 C UCIIOJIb30BAHMEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Pemenue 3agau
F€OMETPUYECKON ONITUKH.

Tpuronomerpudeckue dbopmynbsl Ui TUIOMIAAM  TPEYTOJIbHUKA,
napasiesnorpamma, pom0Oa, Tpaneruu. dopmyna ['epona. dopmyna momamu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ MOJ00HBIE TPEYTOJILHUKHA B OKPYKHOCTH. TeopeMa o Mpon3BeIeHUN
OTPE3KOB XOpJI, TEOPEMBI O POU3BEAECHUH OTPE3KOB CEKYIIHUX, TEOPEMA O KBaJapaTe
KacarelbHOU. [I[puMeHeHune npu peneHnn reOMeTpuIecKrx 3a1ad. TeopeMmbl UeBsl
u Menenasd. [lonsitue o romoreTumn.

MeTtoa koopauHaT

VYpaBHeHUE MPSAMON Ha TJIOCKOCTHU. YTJIOBOM KOA(DPUIIMEHT U CBOOOIHBIN
YJIeH, MX TIeOMETpUYEeCKUil cmbici. [lapaninenbHOCTh M NEPHEHAUKYISIPHOCTH
NPSIMBIX (depe3 YyriaoBoi KodDPUIIUEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHarax. @Dopmyna paccTosHUs OT TOYKM J0 mpsamon. Ilmomans
napajgiesiorpaMmMa B KOOpJWHATaX, TOHATHE OO0 OPUEHTUPOBAHHOW TILIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MTPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a/1a4ax.

BekTopsl

Bekropel Ha miockocTu. CloXKeHHWE U BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOKEHHE BEKTOpa Ha yucio. KoopanHaTel



BekTOpa. CIIO)KEHHE M BBIYMTAHHWE BEKTOPOB, YMHOXXEHHE BEKTOpA Ha YHUCIO B
KoopauHartax. [I[puMeHeHre BeKTOpoB B (PU3MKe, LIEHTP Macc.

[Tonarne o Oasuce (Ha IUIOCKOCTH). PasiiokeHuss BEKTOPOB IO Oasucy.
CkansipHO€ TPOW3BEAECHUE BEKTOPOB, T'€OMETPUYECKUN CMBICI W BBIPAXKCHHE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHBHOCTh CKaJlSPHOTO IPOU3BEACHUS.
CkansipHoe TpOM3BENCHUE U IpoenupoBaHue. [IpuMeHEHuEe CKaJIspHOTrO
MPOU3BEACHUSI BEKTOPOB I HAXOXKICHWS [JJWMH W yrioB. Pemenue
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOTO MPOU3BEACHHUS.

JIJIMHA OKPYKHOCTH M INIOLAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JJTMHA OKpyKHOCTH. ' pagycHas u paauaHHas
Mepa yrijia, BBIUMCIECHHE MJIMH Jyr OKpyxkHocteu. [lmomans kpyra, cekropa,
cerMeHTa. Mctopuueckue cBeieHUs 00 N3MEPEHUH JJIMHBI OKPY>KHOCTH U ITOILA M
Kpyra.

JIBHsKEeHMSI TIOCKOCTH

[lenTpansHas cummerpusi. LlenTpanbHO-cumMeTpuuHble urypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJBNTYype, apxurekrype. Kommosurun
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUECcKUX 3a7adax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHHUS MPOTPaMMbl MO MaTEMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3TUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUSA:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATeIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlau, PEUICHUM, pPaCCYXKICHUM, YMEHHUIO BHUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYEeCKOM HayKu Kak c@epbl 4YeIoBeUYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;



6) ¢usmyeckoro BocnUTAHHA, GOPMHPOBAHMS KYJIbTYPHI 3I0POBbS M
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATAM M OTIbIXa, peryisipHas Qunueckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH CPEe/lbl, TFIAHUPOBAHKS ITOCTYITKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBUAX HEOMPENCIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MpPOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYIATHUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble Jilornueckue JaeicTBuA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH



OTpEJIEICHHs] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KiaccudUKaIuy,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMylupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (TMpSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIECHUs, BEIOUpPATh HauboJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JlaHHOE€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEIOBAaHNE TI0 YCTAHOBJIGHHWIO OCOOCHHOCTEH MaTeMaTUYeCKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIEPUMEHTa,  OLIEHWBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOpMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4H;

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenactaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSMU;

OLICHWBATh HAAEKHOCTh MH(OpPMAIMH MO KPUTEPHUSIM, TMPEIOKCHHBIM HIIN
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHHKATHBHBIE YHHBePCATbHbIE YUeOHbIE eliCTBHUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSIMU H
EISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHGHHWS [0 XOAy pCIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTar;

B XOJIe¢ OOCYXXJICHHS 3a/J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KMBaTh pa3IMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (OopMaAT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpUU;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IIeJb
COBMECTHOW JIEATEIHHOCTH, TUIAHMPOBATH OPTaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHBATHCS, OOCYKIATh MPOILECC W PE3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPYyNMoBbIX (opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U MHBIC); BHITIOIHSATH CBOIO YaCTh PaOOTHI 1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaH/bI, OIICHUBATh KA4eCTBO pe3yJbTaTa
KaueCTBO CBOETO BKJIAJa B OOIINI pe3ysIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IMYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa

peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIieKcuu;
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NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1ayH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJibTaTa ACATEIbHOCTU MOCTABICHHON LETU U
YCJOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEJIOCTUKEHUS 11eJIh, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh SMOLIMHU MNPU H3YYCHHH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh YMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]aUu.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TTPEIMETHBIC
pe3yJIbTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMpEeneNsiTb HX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaThb TIeOMETpUUYECKHe (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEJIMYMHEBI. Peniats
3a71a4M HA BBIYMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

JenaTh NPUKUAKY U OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIUYUH IMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 33]1a4.

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

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJHUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUYECKUX 3a/1a4.

Onpenensts napauieIbHOCTh MPAMBIX C IIOMOIIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh NapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BHIUMCICHUS U HAXOUTH YUCIIOBBIC M OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7adax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TEPECEYCHUU JBYX
MapaJJICIbHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUYecKre 3aa4yd Ha HAXOXKICHHUE
YTJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
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Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a]1a4.

@opMyIUpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OuaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh JI0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPU PEIICHUU 33/1a4.

Biaserp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoJuTh €€ HeHTp. Jloka3bIBaTh U UCIOJIL30BaTh (DAKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEIVMHHBIC
NIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
MEPIECHINKYJIIPHOCTA KAacaTeIbHOM M pajuyca, MPOBEAEHHOIO K TOYKE KACaHUSI.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KAacaTEIbHBIX K OKPYKHOCTH, MPOBEACHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Jloka3piBaTh W MNPUMEHATH IPOCTEUINNE TIE€OMETPUYECKHE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE N'€OMETPUUYECKUE TIOCTPOCHUS C IIOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K koH1y 0oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yiabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPHU PELICHUU F'€OMETPUYECKUX 3aaad. Paznuyarhb
NPU3HAKU U CBOMCTBA MapajuieorpaMmma, pomOa 1 npsiMOyroJIbHUKA, JT0KA3bIBaTh
UX U YBEPEHHO NPUMEHSTH IPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

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

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O TNPOINOPLHMOHAIBHBIX OTpEe3KaxX, NPUMEHATh WX U1 PELICHUs
MPAKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpbl W HCIONB30BATh HX
CBOICTBA NIPU PEUICHUH 3a/a4.

Brnanets moHsTHSMH TMOA00WS TPEYroOJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMETh MpencTaBieHue O
npeoOpa3zoBaHuu MoAo0us U 0 NMoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
NPUMEHSTH OTHOIIEHUS TPOMOPLIMOHATILHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mo00ME B MPAKTUUECKHUX 33]auax.
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BeiBomuTh W UCHONB30BaTh mpocTeiimme (GopMynbl AN IIOMAAN
TpEyroJbHHUKa, TapaieJorpaMMa, poMOa M Tpanenui. Berauciare (pa3muyHbIMA
crocobaMu) TUIONIAAb TPEYroJbHUKA W TUIOIMIATd MHOTOYTOJBHBIX  (UTYD
(monB3ysACh, TIEe HEOOXOAUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHWE IUIOMAeH
NMOMOOHBIX (PUTYp M TMPUMEHSATH MPU penieHuHU 3anad. [[puMeHsATh MOoTydeHHbIE
YMEHHSI B MPAKTUICCKUX 3a/1a4ax.

[Tome3oBatbest Teopemoit Iludaropa mms pemieHusT TEOMETPUUECKUX H
npakTudeckux 3aaad. CTpOUTh MaTEMaTHICCKYIO MOJICTh B MTPAKTUYECKHX 3a7a9aXx,
CaMOCTOSATEILHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JTHBI.

Brnagets moOHATHEM BIWCAHHOTO W IEHTPATLHOTO VIJA, yIia MEXIy
KacaTeIbHONH W XOp/JOH, ONMMCAHHON M BIIMCAHHOW OKPY)KHOCTH TPEYTOJbHUKA U
YEeTHIPEXYTOJbHUKA, IPUMEHATh UX CBOMCTBA MIPU PEIICHUU 3a]1a4.

[IpuMeHATh TOIyYCHHBIC 3HAHUS Ha TMPAKTHUKE — CTPOUTH MaTEeMaTHYCCKUE
MOJIENH VIS 3a/1a4 PEaTbHON JKU3HU U MPOBOJUTH COOTBETCTBYIONINE BBIYUCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, TJ€ HEOOXOIUMO,
KIBKYJISITOPOM).

K koHily 00y4yeHus B 9 kiacce 00y4aromuics NOJyYUT CIEAYIOLINE TPEAMETHBIE
pEe3yJIbTaThI:

3HaTh TPUTOHOMETpUUYECKHE (PYHKIUHU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHbI
Y YTIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb30BaTbes popmynamMu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPHUMEHATH UX IS
HAXO0XKJICHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELUICHUE TPEYTOJbHUKOBY),
IIPU PELICHUH TIEeOMETPUYECKUX 3a1ad. I[IpuMeHATh IOaydeHHbIE 3HAHWUS IIPU
pelIeHNN NTPAKTUYECKUX 3a1a4.

[IprMEHATH TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOJIUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napasuiesorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHATh Gpopmyiy ['epona u
bopMyITy JUIs TUTOIIAIHN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

HNmeTs npencraBiaeHue 0 TOMOTETUN, IPUMEHATh B IPAKTUYECKUX CUTYaILIUSX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBl O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpJIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN T€OMETPUUYECKUX
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3amay. Jloka3piBaTh M MPUMEHSTH TEOPEMBI O MPOU3BEACHUH OTPE3KOB XOPI, O
MPOU3BEJICHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsAMOM Ha TIIOCKOCTH. BiameTs TOHATHSMH YTIIOoBOro Kod(pQUIIMEHTa U
CBOOOJIHOTO 4YJIeHA, MOHUMATh WX T'€OMETPUUECKUN CMBICI U CBSI3b YIJIOBOTO
ko3 duieHTa ¢ Bo3pacTaHueM U yObIBAHUEM JIMHEWHON (PYHKIIUU. YMETh peliaTh
METOJIOM  KOOpJIMHAT  3aJadyd, CBsI3aHHbIE C  MApPaUIETBHOCTBIO U
MEPIEHIUKYJISIPHOCTBIO MPSAMBIX, MEPECCUCHUEM MPSIMBIX, HAXOXKJICHUEM TOUYEK
MepeceyeHus.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb3oBaTh METOA
KOOpPJIMHAT [l HaXOXKJEHUS TMepeceueHUui OKpYKHOCTed W mpsMbIX. Brnanersb
dbopmynamMu paccTOSHMSI OT TOYKH JO MPSMOM, IUIONIAJAM MapajuieiorpaMMa B
KOOpAMHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOW IUIomanu. [lomp3oBaThes
METOJIOM KOOPJIMHAT Ha INIOCKOCTH, TPUMEHSTH €T0 MPHU PEIICHUH TEOMETPUIECKUX
M TpakTUYeCKuX 3agady. [IpuMeHsATh METOJ KOOpJIMHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a]a4ax.

Branerb NOHSATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YKCJIO, BIAJETh MpaBUIaMU TPEYTOJbHUKA W MapajijiejorpaMmma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BATHCA
KOOpAMHATaMH BeKTopa. BnaaeTp CI0XEHUEM H BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpAa Ha YUCJIO B KOOpJINHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiaibiBaTh BEKTOPHI O
O0aszucy. PacknagpiBaTh BEKTOPhl CHJI C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSTh TOJyYeHHbIC 3HAHHUS B
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

Branerb MOHSTHEM CKalIsPHOTO MPOM3BENCHUS BEKTOPOB, MOHMMAaTh €ro
Tr€OMETPUYECKUM CMBICI U YBEPEHHO TMOJIb30BAaThCS €r0 BEIPAKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJIIPHOTO MPOU3BEACHUS U €T0 CBSI3h C
npoerupoBaHueM. [IpUMEHSTh CKalIpHOE MPOU3BEIICHHE BEKTOPOB IS
HaxXOXJIEHUS [JUH U YIJIoB. Pemiarh reoMeTpudecKHe 3ajadyd C IOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anreOpanyeckux u GU3NYECKUX 3aJa4dax.

Brnanerh MOHSATUSMU TPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PaJUaHHON MEpPHI yTIila, BEIYUCIIATh MIIOAAb KpyTa U
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pellICHUH MPAKTUYECKUX 3a]ad. 3HaTh HWCTOPUYECKHE CBEJICHUS 00 HU3MEpPEHUU
JUTUHBI OKPY>KHOCTH U IIOIIAAH KpyTa.

NmMeTs mpencraBieHHME O MPeoOpa3OBaHUM IUIOCKOCTH, O JABHMKCHHSX.
Haxomuth ocu, UEHTPHl CUMMETpPUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
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KOMIIO3UIIMH TMPOCTEUINX TpeoOpa3oBaHuii. [IpuMeHATh ABWKEHUS TIOCKOCTU
NIPU PEIICHUU T€OMETPUICCKUX 3a/1ad.

[TpuMeHATh TONydYeHHBbIC 3HAHUS HA TMPAKTUKE — CTPOUTH MaTeMaTHYCCKHE
MOJIEINHN VIS 3a/1a4 PEaTbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C TPUMEHEHHEM TIOM00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSACh, THC
HE0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreitmme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 28 1 bubmmorexa LIOK
p P ' https://m.edso0o.ru/78c146¢c4
H3mepenune reoMeTpruiecKux BETUYUH
bubmuorexa [JOK
2 TpeyromsHuKH 19 ! https://m.edso0.ru/78c146¢4
3 [TapamnensHocTh. CymMMa yriioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMoyTronbHBIE TPEYTOJBHUKI 7 bubmorexa [JOK
PAMOYT peyT https://m.edso0.ru/78c146¢4
bu6mmoreka [JOK
5 r 5 1
COMCTPHICCKHC HEpABCHCTRA https://m.edso0.ru/78c146¢4
OkpyxHocTb. ['eomMeTpuueckne Mmecta
6 Touek. [locTpoeHus ¢ TOMOIIBIO HUPKYJIS 18 1 bubmorexa [JOK
" p HIbIO HHPKY https://m.edsoo.ru/78c146¢c4
U JTUHEHUKU
7 [ToBTOpenue, 06001IEHNE, 10 1 bubmuoreka [JOK
CHCTeMaTHU3allus 3HaHUN https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! Herbipexyronpiiii 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 Yruibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIIHS bubnnorexka [JOK
6 N 10 1
3HaHUU https://m.edsoo.ru/a5ch98eb
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6numoreka [IOK
! Peruerue TpeyroapHuios 22 . https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 Tonobue TpeyrompriKos 12 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Merox koopausar 10 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Berxcropet 20 1 https://m.eds00.ru/dddde230
bubnunoreka LIOK
S Jlunta OKPYKHOCTH | IIOMaH KPYra 16 1 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
6 JBHDKCHHS TI710CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 12 1 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I10
1 102 6 0

I[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3ydyeHusi oOpa3oBaTe/IbHBbIE pecypchl
padoThI padoThI

1 Hcroprst BOSBHUKHOBEHUS U 1 bubnuoreka [JOK
pa3BUTHS TEOMETPUU https://m.eds00.ru/925af86b
HavansHbie moHATHS

2 reometrpuu. Touka, mpsmasi 1 bubmmorexa [IOK

pyH. > P ’ https://m.edsoo.ru/659c4331
OTPE30K, JIy4
HavansHbie moHATHS
3 reoMeTpun. Touka, mpsmas 1 brbmmorexa LTOK
puH. > 1P ’ https://m.eds00.ru/20bael2a
OTPE30K, JIy4
Ilousitne 06 akcuoMe,

4 TeopeMe, T0Ka3aTeNbCTBE, 1 bubnmnorexka HOK
ONIPEAEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MIPU3HAKE
B3anmuoe pacnonoxxenue

5 TOYEK Ha MPSIMOH. 1 bubnmnorexka HOK
N3mepenne nimHbI OTpe3Ka, https://m.eds00.ru/92b776f1
paccTosHUE MEKY TOUKaMU
B3anmuoe pacnonoxxenue

6 TOYEK Ha IPSIMOi. 1 bu6muoreka [JOK
N3Mepenne mIMHBI OTpE3Ka, https://m.edso0.ru/9c500788
paccTosHuE MEXy TOUKaMHU

7 B3aumnoe pacnonoxenue 1 bubmmoreka [IOK
TOYEK Ha IPSIMOil. https://m.edsoo.ru/7f06e8ce
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N3mepenue nimHbI OTpe3Ka,
paccTosHUuE MEXKY TOUKaMU

[TonynnockocTs U yrod.

bu6nmoreka [IOK

8 Buzer yrnos. Uswepenue https://m.eds00.ru/36862bf3
BCJIMYNH YI‘JIOB
[TonymnaocKoCTh M yroJ. BuGmorexa LIOK

9 Buner yrios. Msmepenue https://m.edsoo.ru/21ce4ff2
BCJIMYHNH YTJIOB
[TonymninockocTs U yroi. BuGmorexa LIOK

10 Bujer yriios. Hsuepenue https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB

11 BepTI/IKHaJIBHBIe U CMCIKHBIC BI/I6JII/IOTeKa HOK
YIIBL. L1apaJLIC/ILHBIC 1 https://m.edsoo.ru/7399faea
MIePIEeHIUKYIIPHBIC IPSIMbIE

12 Beanllf[aanHe U CMCIKHBIC BI/I6J'II/IOTeKa HOK
YIJIbL. 11apaJle/IbHBIC 1 https://m.edsoo.ru/5c2c0dff
NEPIEHINKYIISIPHBIE TIPSIMbBIE

s BepTI/IIIf[aJIBHBIe A CMEKHBIE Bumiorexa [IOK
YIJIbL. 11apaJle/IbHBIC 1 https://m.edsoo.ru/4a4bf678
NEPIEHANKYIISIPHBIE TIPSIMbBIE

y BepTI/IKHaJ'IBHBIe A CMEKHBIE Bumiorexa [IOK
YIIIBL. L1apaJLIC/IHBIC 1 https://m.edsoo.ru/84ee61de
NepHEHUKYISIPHBIE TPSIMbIE

. BepTI/IIIf[aJ'IBHBIe U CMEXHBIE Bumorexa LIOK
YIIbL 11apajlIC/IbHBIC 1 https://m.edsoo.ru/d04bb9c5
MepHeHUKYISIPHbIE TPSIMbIE

bu6mmoreka [IOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c
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bu6nuoreka [IOK

17 b
ueceKTprca yria https://m.edso0.ru/557998af
bu6nmoreka [IOK
18 b
ucceKTprca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Buapl ToMaHBIX. bu6nuoreka [IOK
Jnuaa nomaHoM https://m.edsoo.ru/c84d7212
20 Jlomanast. Bujel TOMaHBIX. bu6nuoreka [IOK
JnvHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOroyrojabHuKH.
IlepuMeTp MHOTOYIrOJIBHHUKA.
21 Hoisn‘n?::) BBIII yJIBIX u bubmorexa [JOK
YK https://m.edsoo.ru/Oaab8dfc
HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX
MHOroyrojabHuKH.
IlepuMeTp MHOTOYTrOJIBHHUKA.
22 HOEI?ITI/I;I::) BBIII y;LIX u bubmorexa [IOK
YK https://m.edso00.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOJIbLHHUKA.
23 HOEISITI/I;T:) BBIII }JI'IFI)IX u bubmorexa [IOK
YK https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroiasHuKH.
IlepuMeTp MHOTOYTOIbHHUKA.
PUMETP r bu6mmoreka [IOK
24 [TonsTHE O BBIMYKIIBIX U

HEBBIITYKIIBIX
MHOT'OYT'OJIbHUKAX
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MHOroyroiabHuKH.

[lepumeTp MHOTOYTOJIbHHKA.

25 [ToHsITHE O BBITYKJIBIX U brubmmorexa LIOK
e https://m.edso0.ru/3e269ed8
HEBBIMYKJIBIX
MHOTOYT'OJIbHUKAX
WNHcTpymeHTs 114 bubmumoreka [IOK

26 . .

HU3MEPEHUI U TOCTPOCHUI https://m.edso00.ru/333ech98

97 WHcTpymeHTsI 114 bubnuoreka [JOK
U3MEPEHUH U IOCTPOCHUM https://m.eds00.ru/26b0a806
KonTponbnas pabota mo
teme "Havana reomerpun.

28 [Ipocretimue bubnmnoreka HOK
reoMeTpruecKue Gpurypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. 3mMepenue
reomeTpuueckux ¢uryp"”

29 Menuana, 6uccekTpuca u bu6nuoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.eds00.ru/9ae97099

30 Menuana, 6uccekTpuca u bubmmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroiabHUKOB bubnuorexa LOK

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

32 IIepBblit 1 BTOpOM IPU3HAKU bubnmnorexka HOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 IlepBslii 1 BTOpPOI IPU3HAKH bubmuoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edso0.ru/a56c5a9b

34 IlepBbIit 1 BTOPON IIPU3HAKU bu6muoreka [JOK

PaBCHCTBA TPCYTrOJIbLHUKOB
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IlepBslii 1 BTOpPOI IPU3HAKU bubmumoreka [IOK
35
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
IlepBbIit 1 BTOPOM IPU3HAKU bubnunoreka [JOK
36
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYTOJbHUKH B UX bubmorexa LHOK
p }:r https://m.edsoo.ru/c59fdae9
CBOMCTBa
PaBHOOe1peHHbIE
38 TPEYTOJIBbHUKU U UX brbmmorexa LTOK
P }:r https://m.edsoo.ru/7e10fb44
CBOHCTBa
PaBHoOenpenHbIC
39 TPEYTOJIBHUKH U UX bubmorexa [OK
P }:r https://m.edsoo.ru/1c2cc982
CBOHCTBa
40 [IpusnHak paBHOOEIPEHHOTO bubnmnoreka HOK
TPEyroJIbHUKA https://m.eds00.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubnmnorexka HOK
TpEeyroJIbHUKA https://m.edsoo.ru/bf564ab7
42 Tpertnii npru3HaKk paBeHCTBA bubnmnorexka HOK
TPEYroJIbHUKOB https://m.eds00.ru/b4229637
Tperuit npru3HaKk paBeHCTBa bubnuoreka [JOK
43
TPEYTOJIbBHUKOB https://m.edsoo.ru/7a899c49
44 Tperunii npu3HaK paBeHCTBA bubnmnorexka HOK
TpEYroJIbHUKOB https://m.edso0o.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cummetpuen. [Ipumepsl bubmmorexa [JOK

CUMMETPHUHU B OKPYIKAIOIIEM
MUpE
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@urypsl ¢ 0CeBOI
cummetpuei. [Ipumepsl

bu6nunoreka LIOK

40 CUMMETPHUH B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MuUpe
47 KonrponsHas pabora no bubmmoteka [JOK
teme "TpeyroapbHuku" https://m.edsoo.ru/6f0a9a78
bubnmnoreka HOK
18 Hapanne HOCTE MPAMEIX https://m.edsocl)l.ru/a081482d
49 CBoiicTBa ¥ IPU3HAKH bubnmnoreka [JOK
MapaJUIEIbHBIX MPSAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IpU3HAKU bubnmnoreka HOK
MapajyIeabHbIX TPSAMbIX https://m.edso0.ru/75899b52
51 CBoiicTBa ¥ IPU3HAKH bubnuotexa [HOK
MapajyIeabHbIX TPSAMbIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa ¥ IPU3HAKH bubnmnoreka HOK
MapaJuICIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CaolicTBa ¥ IPU3HAKU bubnmnorexka HOK
MapajuIeIbHbIX MPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ MPU3HAKH bubmuotexa [JOK
MapajuIeIbHbIX MPSAMBIX https://m.edso0.ru/5¢90c339
55 CyMMa yTiioB TpeyroJibHHKa brmmorexa LTOK
https://m.edsoo.ru/d1dcaScd
56 CymMma yriioB TpeyrojibHUKa bubmuorexa LTOK
https://m.edsoo.ru/7af6d9e6
57 Buemrnue yrisl bubnmnorexka HOK
TpeyroJibHUKa https://m.edsoo.ru/bc409f4f
58 Bueurnue yrisl bubmuoreka [JOK

TPEYroJIbHUKA

https://m.edsoo.ru/371cbell
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CymMma BHYTpPEHHHX YIJIOB
MHOI'OYT'OJIbHUKA U CyMMa

bu6nuoreka [IOK

59
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso00.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB
MHOI'OYI'OJIbHUKA U CyMMa bubmumoreka [IOK

60
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso0.ru/e638a510
MHOT'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOI'OYTOJIbHUKA U CyMMa bubnnorexka HOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75ede0Oe
MHOT'OYTOJIbHUKA
KonTponbHas padora no

62 teMe "[lapannenbHOCTb. bubnuoreka [JOK
Cymma yriioB https://m.eds00.ru/40947485
MHOTOYyTrojbHUKa"
ITpu3Haku paBeHCTBa

63 MPSIMOYTOJTBHBIX brbmmorexa [JOK

PAMOYT https://m.eds00.ru/330d63ff

TPEYroJIbHUKOB
ITpu3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX brbmmorexa [JOK

PAMOYE https://m.edsoo.ru/0e1544dc

TPEYroJIbHUKOB

65 Ilepnenpukymnsp u bubnmnorexka HOK
HAaKJIOHHAs https://m.eds00.ru/957310000000000
CBOMCTBO MeIHaHBI

66 MPSIMOYTOJIBHOTO bubnmnorexka HOK

TPEYroJIbHUKA, TPOBEAEHHON
K TUIIOTEHY3¢e
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CBOIiCTBO MEIUAHEBI

MPSIMOYTOJIBHOTO bubnmoreka [JOK
67 .. .
TpeyroJibHUKa, MPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3e
IIpaMoyroisLHbIN
68 T I; OJ}IllI:HI/IK ¢ yriioMm B 30 buGnnorexa LIOK
peyr 4 https://m.edso0.ru/52b57dof
rpaycoB
TIpaMoyrobHbIN
69 T pe OJ}IIIL:HI/IK ¢ yriiom B 30 bubnnorexa LIOK
peyr yr https://m.edsoo.ru/aec6d443
rpaycoB
CoOTHOIICHUS MEXIY
70 CTOPOHAMU U YIJIaMU Bubmaorexa ITOK
p yr https://m.edsoo.ru/95db41f7
TpEyroJibHUKA
COOTHOIIIEHUS MEXK
71 CTOPOHAMU U J'IaMII[/Iy bubmorexa LOK
P yr https://m.edsoo.ru/5ea388d0
TpEeyroJbHUKA
HepaBeHCTBO TpeyrojabHHUKA.
72 HepaBeHCTBo op JiII:He bubmmorexa [IOK
P " A https://m.edsoo0.ru/50fa9985
JIOMaHO
HepaseHnctBOo Mexny
73 MEPIEHIUKYISIPOM U bubnmnorexka HOK
HakJIoHHOU. PaccTosnue ot https://m.edsoo.ru/7284chde
TOYKHU 10 NPSMOHN
KonTponbnas padota no
temaM "[IpssMOyTrosIbHBIE
74 S —— bubnmnorexka HOK
"p a ’ https://m.edso0.ru/85f00be3
I'eomerpuueckue
HepaBeHCTBa"
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75 OKpy>XHOCTb, XOP/Ibl U bubnmoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpy>XHOCTb, XOP/Ibl U bubnmnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.eds00.ru/02406d49
B3aumnoe pacnonoxenue

77 OKPY>KHOCTH U MPSAMOI. bubnmnoreka HOK
KacarenbHas u cexymas https://m.eds00.ru/00d222d9
OKPY>KHOCTH
Bsaumnoe pacnonoxenue

78 OKPYKHOCTH Y MPSIMOM. bubnuorexa [HOK
Kacarenbnas u cexymas k https://m.edsoo.ru/4f8753bb
OKPYKHOCTH
Bsaumnoe pacnonoxenue

79 OKPYKHOCTH Y MPSIMOM. bubnuorexa [HOK
Kacarenbnas u cexymas k https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

80 OKpy>XHOCTb, BIHCAaHHAs B bubmuotexa [JOK
yroma https://m.edso0o.ru/3767ac35

81 OKpy>XHOCTb, BIIHICAaHHAs B bubnmnoreka [JOK
yroiu https://m.edso00.ru/f019e49b
ITonsTHE O rEOMETPUYECKOM

82 MecTe Touek. [Ipumepsl bubmuoreka [JOK
FEOMETPUYECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha TUIOCKOCTH
[TonsTHE O TEOMETPUUECKOM

83 Mecre Touek. [Ipumepsl bu6muoreka [JOK

TCOMCTPHUICCKUX MECT TOYCK
Ha IJIOCKOCTH

https://m.edsoo.ru/621adf85

27



https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85

OnucanHast OKPYKHOCTb bubmumoreka [IOK
84 ..
TpeyroJibHUKa, €€ [EHTP https://m.edsoo.ru/f5b41bc7
OrnrcaHHast OKPYKHOCTb bubnmnoreka HOK
85 ..
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/c96254e9
Meroa reoMeTpuIeCcKuX
86 MECT TOYEK IIPU PELIEHUN Bubmaorexa ITOK
pup https://m.edsoo.ru/5894e7a4
r€OMETPUUYECKHX 3a/1a4
Meroa reoMeTpuIeCKuX
87 MECT TOYEK IIPU PELIEHUN bubmorexa HOK
pup https://m.edsoo.ru/784342d1
TFCOMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
88 MECT TOYEK IIPU PELICHUN bubmiorexa LIOK
pup https://m.edso0.ru/05853a22
Tr€OMETPUUYECKHX 3a/1a4
MeTtoa reoMeTpHIECKUX
89 MECT :O‘-IGK HTII/)I CLICHUU Bubmorexa ITOK
pup https://m.edso0.ru/6903dff0
TCOMETPHUYECKUX 3a71a4
O60cHOBaHMS MPOCTEUIITIX
MMOCTPOCHMUIA, ITAIBI 33a4U
90 Ha IIOCTPOEHUS, PELICHUE bubnnorexa LIOK
P P https://m.edsoo.ru/e511d730
3aJ1a4 Ha TIOCTPOCHUE
LUAPKYJIEM U JINHEUKON
O60cHOBaHMS MPOCTEUIITIX
MMOCTPOCHMUIA, ITAIBI 33a4U
91 Ha IIOCTPOEHUS, PELICHUE bubnnorexa LIOK
P P https://m.edsoo.ru/f3bfbf74
3aJ1a4 Ha TOCTPOCHUE
LHAPKYJIEM U JINHEUKON
92 KonrtponsHas pabora o bubmmoreka [IOK

TeMe "OKpy>KHOCTb.

https://m.edsoo.ru/791dafc6
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I'eomerpuueckue Mecra
touek. [locTpoenus ¢
ITOMOUIBIO HUPKYJIS U
JUHEUKn"

93

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WILTIOCTPUPYIOIIUX CBSI3H
MEKIY Pa3InYHBIMU TEMaMHU

Kypca

bubnuoreka LIOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InYHBIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.eds00.ru/38a31139

95

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InIHBIMU TEMaMHU

Kypca

bubmmoreka [IOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpEeHue u 06001IEeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIIUX CBSA3H
MEX]y Pa3IMYHBIMU TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHmE 1 060OIIEHNE.
Pemenne 3amauq,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3IuIHBIMU TEMaMH

Kypca

29

bu6mmoreka [IOK
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[ToBTOpenue u o0oOIIEHHE.
Pemenne 3amau,

98 WLIIOCTPH HX CBA3U 1 bubmorexa [IOK
ThHpyrom https://m.edsoo.ru/8a4b94e4
MEXy Pa3InIYHBIMH TEMaMH
Kypca
[ToBTOpenue u o0oOIIEHHE.
Pemenne 3amau,
99 WLIIOCTPH HX CBA3U 1 bubmorexa [IOK
TpapyIont https://m.edso0.ru/397d166b
MEXIY pa3InYHBIMU TEMAMHU
Kypca
[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
100 WLIIOCTPU HX CBA3U 1 bubmmorexa HOK
PHUPYIOLL https://m.edsoo.ru/c60d778a
MEXY pa3InYHbIMU TEMAMHU
Kypca
101 Hrorosast KOHTpOIbHAS 1 bubnmnorexka HOK
pabota https://m.edsoo.ru/fd50754a
[ToBTOpEeHue u 060061IEeHNE.
Pemenue 3amay,
102 WUTIOCTPUA [IUX CBA3U 1 bubmorexa HOK
TPHPYIO https://m.eds00.ru/971f7836
MEXTy pa3InIHBIMU TEMaMH
Kypca
OBIIEE KOJIMYECTBO YACOB 102

10 ITPOT'PAMME
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [TapannenorpamMm, ero Npu3HaKku 1 1 bubnnoreka [HOK
CBOICTBa https://m.edso00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ro nNpusHaKu u 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBa https://m.eds00.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [HOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpssmoyronbHUK, poMO, KBapart, 1 bubnuoreka [IOK
WX MPU3HAKH U CBOKCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaaparT, 1 bubnnorexka [HOK
UX MPU3HAKHU U CBOWCTBA https://m.edso00.ru/d6a662c9
8 [IpsimoyronpHUK, poMO, KBaapar, 1 bu6mmoreka [IOK
UX MPU3HAKHU U CBOWCTBA https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapart, 1 bubmuorexa [IOK
VX MPU3HAKHU U CBOWCTBA https://m.edso00.ru/a6373aa2
bubmuorexa [JOK
1 1
0 CpeAHst THHHS TPeyroabHiKa https://m.edsoo.ru/6elbcbbb
11 CpenHsist TUHUS TPEYTroJbHUKA 1 bubmmorexa LIOK
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12 Tpaneuus. PaBHoOepenHas bubmumoreka [IOK
Tpanemnus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [IOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edso0o.ru/17f960ca
bubnnoreka [HOK
14 Hlpsivoyrombhas Tpaneiuts https://m.edsogru/3375c8f3
15 Cpenusis TuHUS Tpaneuu bubmmorexa [IOK
https://m.eds00.ru/7963a7f5
bubnnorexa [HOK
16 Teopema Gareca https://m.edsogru/342ea505
bubnnorexa [HOK
17 Teopema Gareca https://m.edsogru/a2402d2b
18 TeopeMa 0 IpPONMOPLMOHAIBHBIX bubnnorexa [HOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 MpONOPIIHMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edso0.ru/8eccc056
20 [lenTp Macc TpeyrojbHUKa bubmmorexa LIOK
https://m.edsoo.ru/9chcfo6e
21 LleHTpanbHO-CHUMMETPUYHBIE bubnunorexa [JOK
¢burypsi https://m.eds00.ru/8578076a
29 KonTponbHas padora no teme 1 bubnnorexka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Tonobue TpeyroabHUKOB, bubnuorexa [IOK
Kod(purmeHT nopooms https://m.eds00.ru/19400684
24 [TooOue TpeyrobHUKOB, bubnuoreka [IOK
KOdpGUITUEHT MTOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku monoOust TpEyroabHUKOB bubnmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubmuorexa [JOK

26 [Tpusnaxy mos100us TpeyromnbHKos https://m.edsoo.ru/8db11ff7
bu6mmoreka [IOK
21 TpusHaiu noz00HA TpEyroNLHHKOB https://m.edsoo.ru/9ed11d5b
bu6mmoreka [IOK
2 IT
8 PH3HAKH MOZI00H TPEYTOTILHHUKOB https://m.eds00.ru/152d2193
bu6mmoreka [IOK
2 IT
9 PH3HAKH MOZI00H TPEYTOILHHUKOB https://m.edso0o.ru/23dc95f1
bu6mmorexa [IOK
IT
30 PH3HAKI [I0A00HS TPEYTOIBHIKOB https://m.eds00.ru/8d1d9d16
[Ipumenenue nonpobus npu bubnuoreka [IOK
31
pELICHUHU TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
32 [Ipumenenue mogoous pu bubmuorexa [JOK
pelIeHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
[Ipumenenue nonobus npu bubnnorexa [JOK
33
pELIEHUH MPAKTUYECKUX 3a]1a4 https://m.edso0.ru/e0d80738
34 [Ipumenenue nopobus npu bubnuoreka [IOK
peLIeHNN IPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/cace17d8
35 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo0.ru/8717ee6a
[Ipumenenue nopodus npu bubnnorexka [JOK
36
pELIEHUH NPAKTUYECKUX 3a1a4 https://m.edso00.ru/d9159d9d
BBenenne nonstus
37 npeoOpa3oBaHus TOA0OUS U Bubmiorexa LIOK
peoop A https://m.edsoo.ru/aaf7e944
noJ1I00HBIX (uUryp
38 KonTtponbHas pabora o Teme 1 bubnuorexa [IOK

"TloxoOue"

https://m.edso0.ru/89c¢3236d
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ITonstue mmomaau. CroiicTBa bubmuoreka [JOK

39 .
IJIOMIAJIEH TEOMETPUICCKUX HUTYP https://m.edsoo.ru/7af5b92e

40 [Tonsitue mmomaau. CpoiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPUUYECKUX (QUTYP https://m.eds00.ru/37a176¢0

41 [Tonstue nmomaau. CBoiicTBa bubmuorexa [JOK
IJIOIIAJIEH TEOMETPUICCKUX QUTYP https://m.eds00.ru/6004265a
[Ipocreiimme hopmys A
IJIOIIAAU TPEYrOJIbHUKA, bu6mmorexa [IOK

42
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/596ald0e
Tpamneuuu
[pocreiimme hopmys ams

43 IJIOIIAU TPEYrOJIbHHUKA, bubnnorexa [HOK
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/f636delf
Tpamneuuu
[pocreiimme hopmys ams

44 IJTOIIAAN TPEYroJIbHUKA, bu6mmoreka [IOK
napajuiesorpamma, pomoa u https://m.eds00.ru/9732274d
Tpamneuuu
[Ipocreiimme hopmynsl amns

45 IUIOLIA/IA TPEYroJIbHUKA, bubnuoreka [IOK
napajuiesorpaMma, pomoa u https://m.eds00.ru/e6458963
Tpaneuuu
[Tpocreiimme hopmysbl a1

46 IUIOIIA/IA TPEYTOJIbHUKA, bubmuorexa [IOK
napajuiesorpamma, pomoa u https://m.edso0.ru/0b18fc61
Tpaneuuu

47 [Ipocreiimme hopmyss A bub6nuorexa [IOK

rjionraau TpeyrojbHUKa,

https://m.edsoo.ru/eb691e04

34



https://m.edsoo.ru/7af5b92e
https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04

napajuiesiorpaMma, pomoa u
Tpanemnun

[Ipocreiimme hopmys s
IUIONIA U TPEYrOJIbHUKA,

bu6mmoreka [IOK

48 napauenorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tparnenuu
[Tpocreiimme Gopmybl s
49 IJIOIIAJN TPEYroJIbHUKA, bu6mmoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo0.ru/c35f544d
Tparnenuu
[Tpocreiimume hopmynbl ams
IUIOMIA/IA TPEYTOJIbHUKA, bubnnoreka [JOK
50 napaiuenorpaMma, pomoa u https://m.edsoo.ru/a3f9beld
Tparnenuu
bubnnoreka [JOK
>1 Tlnowasw nozobHex Grryp https://m.edsogru/d8638f34
bu6mmoreka [JOK
52 Trowazi noz00HbIX pHryp https://m.eds00.ru/2383022¢
bu6mmoreka [IOK
53 Trowazi noz00HbIX pHryp https://m.edsoo.ru/5ee2a7d4
54 KonTposabHas pabora no teme 1 bubnuoreka [IOK
"ITinomans" https://m.edsoo.ru/05f10573
bu6mmoreka [JOK
= Teopewa Iugaropa https://m.edsoo.ru/7f631f27
[Tpumenenue Teopemsl [Tudaropa bubnuoreka [IOK
56
IIpY PELICHUHN NPAKTUYECKUX 3a1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tugaropa bubnnorexa [JOK

IpUu pCHICHUH NPAKTUYICCKUX 3a1a4
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[Tpumenenue Teopems [Tugaropa bubmumoreka [IOK
58
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Ipumenenne Teopems [Tudaropa bubnunoreka [HOK
IIPU PELLIECHNHU ITPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 [IponopunoHanbHbIE OTPE3KU B bubmumoreka [IOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [JOK
HPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechc886
64 [IponopuroHanbHbIE OTPE3KH B bubnnorexa [HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
65
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 IIponopruoHaibHbIE OTPE3KHU B bubnnorexka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAaHT€HC U
67 KOTAHI'€HC OCTPOTO yria bubnorexa LIOK
poTo ¥t https://m.edso0o.ru/132b4ef6
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAaHT€HC U
68 KOTaHT€HC OCTPOTO yIiia bubmorexa LIOK
poro yr https://m.edso0.ru/f089efb9
HPSIMOYTOJIBHOTO TPEYTroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bubmuorexa [JOK
69 KOTaHT'€HC OCTPOro yria

MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9
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70 Tpuronomerpuueckue GyHKIUU bubmumoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckne GyHKIUU bubnuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
KoHTponbHas pabota 1o Teme
72 "Teopema [Iudaropa u Havana 1 bubmorexa LHOK
P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUH
73 BrnucanHbie ¥ ICHTPAJIBHBIC YTIIBI bubmorexa HOK
HeHTp 4 https://m.edsoo.ru/ae5f890d
74 BrucanHblie ¥ ICHTPAJIBHBIC YIIIBI bubmorexa HOK
HeHTp 4 https://m.edsoo.ru/d0233fa0
75 BrucanHabie U IEHTpaIbHBIC YTJIIbI bubmorexa HOK
HeHTp A https://m.edsoo.ru/ccaee9b0
76 BrucanHbIC M [ICHTPAJIbHBIC YIIIBI bubmorexa HOK
HeHTp yE https://m.edsoo.ru/1d3424f4
77 VYron Mexay KacaTellbHOU U bubnunorexa [JOK
Xopaou https://m.edso0.ru/775efa2f
78 VYron Mexay KacaTelbHOU U bubnmnorexa [JOK
xopaon https://m.eds00.ru/09166b3d
79 Vrael Mexay XOopAaMu U CeKYIUMU bubmorexa HOK
Ay XOPA i https://m.edso00.ru/022e729c
80 Vrael Mexay XOopAaMu U CeKYIUMU bubmorexa HOK
Ay XOPA i https://m.edso00.ru/84a32a80
81 Brrcanabie U onMcaHHbBIC bu6mmorexa [IOK
YETBIPEXYTOJIBHUKU https://m.edso0.ru/734d8ad9
82 Brmcanabie 1 ONTMCaHHbBIC bu6mmorexa [IOK

YETBIPEX YT OJIbHUKHU
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CBolicTBa U PU3HAKU BIMCAHHOTO bubmumoreka [IOK
83 N
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ IPU3HAKK BIUCAHHOTO bubnunoreka [HOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
YEThIPEXYTOIbHUKA https://m.edsoo.ru/cf9e646f
CBolicTBa U IPU3HAKU BIMCAHHOTO bubmumoreka [IOK
86 N
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/0b0501a3
87 BzaumHoe pacnionoxxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
88 B3aumHoe pacnionoxeHue qByx bubnuorexa [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubnuorexa [JOK
89 Kacaime okpyxHocreit https://m.edsoo.ru/4cbf4ff9
bubmuorexa [JOK
90 K i
ACAITHE OKPYHHOCTER https://m.edsoo.ru/52dcbe7d
o1 OO61ue kacaTenbHbIE K ABYM bubnuoteka [JOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KontponbHas paboTa o Teme
92 "VTIIBI U 4eTHIPEXYTOJIBHUKHI 1 bubmorexa HOK
peXyr " https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpenue u 06odIIEeHNE.
93 Pemenue 3amad, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK
CBSI3M MEXIY Pa3TMYHBIMU TEMAMH https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u o6o0IIeHNE. bubmuoreka [IOK

Pemenne 3aia4, MILTFOCTPUPYIOIINX

https://m.edsoo0.ru/6d05bcd8
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CBSI3U MEXY Pa3IMYHBIMU TeMaMHu
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

% CBSI3M MEXIY Pa3JIMYHBIMU TEMAMH https://m.eds00.ru/51013847
Kypca
[ToBTOpEeHME 1 00OOIIEHNE.

96 Pemienue 3aay, WUTIOCTPUPYIOIIHX bubnnoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpEeHME M 00OOIIEHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXY Pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHME 1 00OOIIEHNE.

08 Pemienue 3aau, HILTIOCTPUPYIOIINX bubnunorexa [JOK
CBS3U MEXY Pa3IMYHbIMU TEMaMHU https://m.eds00.ru/6a69702b
Kypca
[ToBTOpenue n o6obIIEeHHE.

99 Pemienue 3aiau, MILTIOCTPUPYIOIINX bubnmnoreka [JOK
CBS3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.edso00.ru/0f5b4b87
Kypca
[ToBTOpenue n o6obIIEeHHE.

100 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3M MEXIY Pa3IMYHBIMU TEMaMHU https://m.edso00.ru/7942fc3c
Kypca

101 Hrorosast KOHTpoJIbHASA paboTa bubnmorexa LIOK

https://m.edso0.ru/c2695¢10
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[ToBTOpenue u o6o0IIeHNE.

102 Pewenune 3aiay, MILTIOCTPUPYIOIIMX 1 bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I1O 102 6

[TPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoasusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 CuHyC, KOCUHYC, TAHT€HC YTJIOB OT 1 bubnnoreka [HOK
0 oo 180° https://m.edsoo.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuorexa [JOK
TOXJECTBO https://m.edsoo.ru/aba8dd52
bu6mmorexa [IOK
o 1
3 OPMYIIBT HPHBCACHIA https://m.eds00.ru/98813486
bu6mmorexa [IOK
4 opwmynbt MpHBEACHHA . https://m.edso00.ru/e00324ad
5 Pewmenne tpeyronbHukoB. Teopema 1 bubnnorexa [HOK
KOCHHYCOB https://m.eds00.ru/9738e456
Pemenue tpeyronpHukoB. Teopema bubnunoreka [JOK
6 1
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
copenMa CHiycos https://m.edso00.ru/820ebf06
bu6mmoreka [JOK
T 1
8 copenMa CHiycos https://m.eds00.ru/000dd68f
Pemenne npakruyeckux 3agad ¢
9 UCIIOJIb30BaHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
bu6mmoreka [JOK
10 MCII0JIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

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

11 HCIIOJIb30BAHUEM TEOPEMBI bubmoreia LOK
P https://m.eds00.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 HCIIOJIb30BAHUEM TEOPEMEI bubmorexa LOK
P https://m.eds00.ru/66b247d5
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Tpurosomerpuueckue ¢GopMyIIbl
13 JII)sI [LIOIIA IET e onimlzcay bubmorera [JOK
a tHan Tpeyr ’ https://m.edsoo.ru/009bf17e
napajuiejgorpamma
Tpurosomerpuueckue ¢GpopMyIibl
14 .fl)i[ [LIOLLIA, I/l:I)T e onb(inrl)(ay bubmorexa [JOK
a ta Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejorpamma
Tpurosomerpuueckue ¢GpopMyIIbl
15 .fl)i[ [LIOLLIA, I/l:I)T e onb(inrl)(ay bubmorexa [JOK
a ta Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiejorpamma
Tpuronomerpuyeckue GopMyIbl
16 JI'I)SI [LIOIIA IET e ominrl)(ay bubmorexa OK
a Az Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bu6mmoreka [IOK
17 (6)) r
opMyla 1 epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18 @opmyna I'epona https://m.edsoo.ru/8fb80467
bu6mmoreka [IOK
19 @opmyna I'epona https://m.edso00.ru/03b9324c
dopMya IUIOIIAH BBITYKIOTO bubnnoreka [JOK
20 ..
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 dopmya MmIomaad BEITYKIOrO bub6nuorexa [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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29 KonTtponbHast pabora o Teme 1 bubmumoreka [IOK
"Pemenue TpeyrojbHMKOB" https://m.eds00.ru/71316455
23 Xop/bl ¥ TOI00HBIE TPEYTOIBLHUKH bubnunoreka [HOK
B OKpPY’KHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnmoreka [JOK
xopa https://m.edsoo.ru/9a6b9583
o5 Teopema 0 IpoOU3BEIEHUU OTPE3KOB bubmumoreka [IOK
xXopa https://m.edso00.ru/3280910d
26 TeopeMsl 0 IPOU3BEICHUH bubnuoreka [IOK
OTPE3KOB CEKYILNX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 POU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/ccdb3092
28 Teopema o0 KBajipaTe KacaTeabHON Bubnuorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacaTeabHOU bubmorexa LIOK
https://m.edso00.ru/d6df6c82
30 Teopemb! UeBbl 1 MeHnenas ngg;ﬁf;igﬁ}:z »18dfa
31 Teopembr UeBsl 1 Menenas ngg;ﬁf;;gﬁi 463¢1he
bubnunorexa [JOK
32 Teopenmtst Hepst 1 Mertenas https://m.edsogru/e1a81aa9
bubnnoreka [JOK
33 Honsrie o romoreti https://m.edsogru/14e624fd
34 KonTponbhas pabota no teme 1 bubnuorexa [IOK
"TTonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSAMON Ha MIIOCKOCTH. bubnmnoreka [JOK

VYrnoBoit ko3 punmeHt u

https://m.edsoo.ru/2dcfad6b
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CBOOOHBIN YJIEH, HX
FE€OMETPHUYECKUI CMBICIT

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

Yrn0Boit K03 PUIHEHT U

bu6mmoreka [IOK

36
CBOOOIHEIN YiIeH, HX https://m.edsoo.ru/fa4fb1b3
F€OMETPUUYECKUN CMBICIT
[TapannenbHOCTD U
37 HEPIEHINKYIIPHOCTL MPSIMBIX bubmmorexa [IOK
PHCHIIY P p https://m.edsoo.ru/6d686658
(uepe3 yrioBoii K03 PHUIIIEHT)
bubmuoreka [JOK
38 YPaBHEHHE OKPYXKHOCTH https://m.edsoo.ru/1658a6fd
Haxosxenue nepeceyeHui
39 OKPYKHOCTEHN U IPSAMBIX B Bubmorexa ITOK
by P https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxosxenue nepeceyeHui
40 OKPY:KHOCTEH U NPSMEIX B bubmmorexa [TOK
Py p https://m.edso0.ru/5777b234
KOOpJAMHATAX
dopMyna pacCTOSTHUSA OT TOYKH J10 bubnnorexka [JOK
41 .
IpsAMOit https://m.edsoo.ru/5ffdeecd
ITmomans mapannerorpaMmMa B
42 KOO HIHJII{aTaf HOHs[TI/IIe) 00 bubmorexa [IOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIAIH
IIpuMmeHeHne MeTo1a KOOPIMHAT B
43 HpaKTquCKH-o I/IC?—ITI/I O]IS);J.HHHBIX bubmmorexa [IOK
P P p https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o teme 1 bubnnoreka [JOK

"Meton koopauHar"
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bubmuorexa [JOK

45 B
CKTOPBI Ha ITOCKOCTH https://m.edsoo.ru/bd9a630e
Clio)keHHUE ¥ BBIYMTAHUE BEKTOPOB
46 — IIpaBUiIa TPEYTOJbHUKA U bubmorexa HOK
p peyr https://m.eds00.ru/193ca346
napajuiejorpaMmma
CJIO)KGHI/IG 1 BBIYUTAHUC BCKTOpOB
47 — OpaBuiia TPEYTroJIbHUKA U bubmorexa HOK
p peyr https://m.edsoo.ru/01d8e6al
napajuiejorpaMmma
48 VYMHOKEHUE BEKTOPA HA YHCIIO bubmmorexa [TOK
p https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
49 Koopaunarst sexropa https://m.edsoo0.ru/2278518f
CJIO)KGHI/IC 1 BBIYUTAHUC BGKTOpOB,
50 MHOKEHHE BEKTOPA Ha YKCIIO B bubmorexa [TOK
y p https://m.edso0.ru/c492667b
KOOpJIMHATAX
CJ'IO)KGHI/IG 1 BBIYUTAHUC BeKTOpOB,
51 HOKEHHE BEKTOpPa Ha YHUCIIO B bubmmorexa [TOK
™ p https://m.edso0.ru/2560ab87
KOOpIuHaTax
[TpumeHeHne BEKTOPOB B (hU3HKE, bubnmnorexa [JOK
52
LIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka [IOK
Paznoxenus BekTopoB 1o 6a3ucy https://m.eds00.ru/757b9b30
54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnuotexa [JOK
Paznosxenust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsaTue o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
Paznoxxenust BeKTOpoOB 10 O6a3ucy https://m.edsoo.ru/e1a50237
56 CkansipHo€ NMpOU3BEICHNE bubnmuotexa [JOK

BCKTOPOB, FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI
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N BBIPAKCHUC B JICKAPTOBBIX
KOOpAUHATax

57 JuctpuOyTUBHOCT CKAJIIPHOTO bubnuoreka [IOK
MIPOU3BEIACHUS https://m.edsoo.ru/0bcd3387
58 CkanspHoe npou3BeICHUE U bubnmoreka [JOK
MPOEIUPOBAHKE https://m.edso0.ru/0f16f5da
[IpuMeHeHue cKasipHOro
59 [IPOU3BEACHUSA BEKTOPOB IS bubmorexa LOK
p A pOB & https://m.edso0.ru/9d7b1240
HAXO0XICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
60 [IPOU3BENEHNS BEKTOPOB IS bubmmorexa [IOK
P A pOB A https://m.eds00.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IpumMeHeHne CKaJIIpHOTO
61 MPOU3BEACHUS BEKTOPOB IS bubmorexa LOK
p a POB 2t https://m.edso0.ru/894c1248
HAXOJICHUS JIJTUH U YTJIOB
Pemienne reomerpuueckux 3aaad ¢
62 ITOMOILBIO CKAJIIPHOT'O bubmorexa LOK
Hl p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUSA
Pemenne reomeTpuueckux 3aaad ¢
63 ITOMOILBIO CKAJIIPHOT'O bubmorexa HOK
m P https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUSA
64 KonTponbHas padbora no teme 1 bubnnorexka [JOK
"BexTops!" https://m.edso00.ru/55678a9d
65 [IpaBusibHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIUHCJICHHUE X DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK

BBIYHMCJICHHUEC UX 3JICMCHTOB
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67 [IpaBuibHBIE MHOTOYTOJIbHUKH, bubmumoreka [IOK
BBIYHCIIEHHE UX DJIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBEIYHCJICHHUE UX DIIEMECHTOB https://m.edsoo.ru/al16f6e98
69 Yucno n 1 1IMHA 0K HOCTH bubmorexa [IOK
a Py https://m.edsoo.ru/78b4dc48
70 Yucno T U UIHHA 0K HOCTH bubmorexa [IOK
a Py https://m.edsoo.ru/825e73c7
71 JnvHa 1yru OKpYKHOCTH bubmorexa LHOK
YT py https://m.edso0.ru/3c2983f9
bu6mmoreka [IOK
712
JUTHHE ZYTH OKPYXKHOCTH https://m.edsoo.ru/4eb62ffb
73 Pannannas mepa yria bubmorexa [TOK
A payr https://m.edsoo.ru/d3b68dca
bu6mmorexa [IOK
74 P
AAHaHmad Mepa yria https://m.edsoo0.ru/e97f0369
75 IInomans Kpyra v €ro 2J1€MEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edso0.ru/b73a7f0b
76 [Imomane Kpyra 1 €ro 3J€MEHTOB bubnnorexka [JOK
(cexTopa u cermeHTa) https://m.eds00.ru/10a2b760
77 [1nomane Kpyra u €ro 3J1€MEHTOB bu6mmoreka [JOK
(cexTopa u cermeHTa) https://m.edso00.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 wiomaaen Guryp, BKIFOYAIOIINX bubnmorexa LIOK
Ha M H https://m.eds00.ru/1f673d06
AIIEMEHTHI KpyTa
Brruncnenue mepumMeTpoB U
. bubmuotexa [JOK
79 ioniael GUryp, BKIIFOYAIONTUX

3JIEMEHTHI Kpyra
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80 KonTponbnas no teme "{nuna 1 bubmumoreka [IOK
OKPYKHOCTH U IToIaas kpyra" https://m.eds00.ru/0353e638
bubmuoreka [JOK
1
8 HenrparbHas cummeTpus https://m.edso00.ru/e63ff8f2
82 [lenTpanbHO-CUMMETPUYHBIE bubnuoreka [IOK
burypst https://m.edsoo.ru/5dbbfd1f
bu6mmoreka [IOK
83 Hosopor https://m.edsoo.ru/a59548ae
bu6mmoreka [IOK
4
8 Ocepas cummeTpus https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06o0IICHNE.
85 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/46bcel28
Kypca
86 Durypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
. bubmuorexa [JOK
87 HapaniensHeli nieperoc https://m.eds00.ru/3b681983
88 [TonsiTHe TBMKEHUS U €T0 CBOMCTBA bubmmorexa LIOK
s https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
P
89 aBEHCTBO (puTyp https://m.edsoo.ru/aba7d464
IIposBacHUS CHMMETPHUH B
90 I pH one )KI/IBOHI/ICI/ITPCK JBIITYpE bubmmorexa LIOK
PHpOE, » K ype, https://m.edsoo.ru/92b823fd
ApPXUTEKType
o1 KoMno3umnun nBrxeHuit bubmuorexa [JOK

(mpocreiiine npuMepsl)

https://m.edsoo.ru/2a4a2ba8
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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

[ToBTOpenue u o6o0IIeHNE.
Penienue 3a/1a4, WILTFOCTPUPYIOIIMX

bubmuoreka [JOK

%2 CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/efefead3
Kypca
[ToBTOpenue u o6o0IIeHNE.

93 Pemienue 3a1au, WIUTIOCTPUPYIOIINX bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpenue u 06o0IICHNE.

94 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/54d14267
Kypca
[ToBTOpenue u 06o0IICHNE.

95 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnnoreka [JOK
CBSI3M MEXAY Pa3JIMYHBIMU TEMAMH https://m.edso00.ru/a78455c5
Kypca
[ToBTOpenue n o6oOIIEeHHE.

96 Pemenue 3aay, HIUTIOCTPUPYIOIIHX bubnmnorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpenue u obobIIEeHHE.

97 Pemenue 3a1a4, WIUTIOCTPUPYIOIIHX bubnunorexa [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.eds00.ru/6383d98a
Kypca
[ToBTOpenue u o6o0IIeHNE.

08 Pemienue 3aau, HIUTIOCTPUPYIOIINX bubnmnoreka [JOK

CBsA3U MCXKY Pa3JIMYHbBIMHA TEMaMU
Kypca

https://m.edso0.ru/89c¢5365f
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[ToBTOpenue u o6o0IIeHNE.

99 Pewenune 3aiay, MILTIOCTPUPYIOIIMX 1 bubnmoreka [JOK
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0dcedafl
Kypca
[ToBTOpenue u o6o0IIeHNE.
Pemienue 3a1au, WIUTIOCTPUPYIOIINX bubnmoreka [JOK

100 1 :
CBSI3U MEXKIY Pa3IMYHBIMU TEMAMH https://m.edso00.ru/27b735e9
Kypca

bu6mmorexa [IOK

101 HroroBast KoHTpoIbHAs paboTa 1 1 https://m.eds00.ru/073bcf5d
[ToBTOpenue u 06o0IICHNE.
Pemienue 3aay, WIUTIOCTPUPYIOIIHX bubnuorexa [JOK

102 1 _
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.eds00.ru/1852817e
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102 6

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

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

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

['eomeTpus

6.1

Pacnio3HaBaTh W3ydeHHBIE TI'€OMETpUYECKHE (UTYpBI, ONMpENensITh HX
B3aMMHOE pACIOJOXKEHHE, H300pakaTh TeOoMEeTpUdecKue (Urypsl,
BBITOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepsITh JINHEHHBIE U YITIOBBIE
BEIMYMHBL. PemaThs 3a71auu Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEIWYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
pealibHO# KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznnyaTth pasmepsl
3TUX 00BEKTOB MO MOPSIKY BETUUNHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FT€OMETPUUECKHUM 3a/iadam

[Tonp30BaThcs MpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIIONb30BATh
MPU3HAKA U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJBHUKOB MPU PEIICHUU
3a1a4

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

6.6

6.7

6.8

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTrOJIbHUKOB,
CBOICTBOM MeJuaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYrojbHUKa, B PELIEHUH F€OMETPUUECKUX 3a]a4

OnpenensaT NapauIeIbHOCTh NPSAMBIX C IMOMOLIBIO YITIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTh MNapalielIbHOCTh MPSMBIX C
MMOMOIIBI0 PaBEHCTBA PACCTOSHUI OT TOYEK OAHOM NPSIMOM 10 TOYEK
JIpYrou npsmMou

PemiaTe 3amaun Ha KiaeT4aTOM 6yMare

6.9

HpOBO,ZII/ITI) BBIYHMCJICHHUA U HaXOAUTh YHCIIOBBIC U 6y1<BeHHI)Ie 3HA4YCHUA
YIJIOB B TCOMETPHUUYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPECYTrOJIbHUKOB U MHOT'OYT'OJIBHUKOB, CBONCTB YIJoOB, O6pa30BaHHLIX npu
NepeCcCUYCHU  ABYX mapalJICJIbHBIX MMPAMBIX CCKyIL[CP'I. Pemarn
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YIJIOB

6.10

Brnaners moHsATHEM T€OMETPHYECKOIO MECTA TOYEK. YMETh OMPEACIISIThH
OWCCEKTPUCY yria W CEpPeANHHBIA TEPHEHANKYIAP K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK
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@opMyJIMpPOBATh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAMETPa

6.11 OKPYKHOCTH, IIOJIb30BATbCA MX CBOWCTBAMHU. YMETb IPUMEHATH ITH
CBOICTBA IIPU PELICHUU 3a/1a4
Brnazners noHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHTp. Ilomb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VJIJIOB TPEYrOJIbHUKA TEPeCceKarTcss B OJHONH TOYKE, U O TOM, YTO
CEpeIUHHBIC NIEPICHANKYIISPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAI0TCA
B OZHOU TOYKE
BiiageTs noHATHEM KacaTeNIbHOU K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU
6.13 0 NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus
6.14 ITosmp30BaTbCcsd  MPOCTEHIIMMHM  IE€OMETPUYECKHMH  HEPABEHCTBAMH,
' MOHMMATb UX MPAKTUYECKUN CMBICI
6.15 ITpoBOANTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUS C TIOMOLIBIO LIUPKYJIS
' ¥l JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
6.1 PacniosHaBaTh OCHOBHBIE BHIbl YETBIPEXYTOJIBHUKOB, HX DIIEMEHTHI,
' II0JIB30BATHCS X CBOMCTBAMU IPU PEILIEHUU T'€OMETPUUECKHX 3aa4
6.2 [TprMeHsITh CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEyTroJbHUKA (LIEHTpa
' Macc) B peLIEHHH 3a1a4
Bnagers mnOHATHEM CpeQHEN JMHMM TpPEYrOJIbHMKA M Tpaleluu,
6.3 IPUMEHATh HX CBOWCTBA IIPU pEIIEHHH TE€OMETPUYECKUX 3a]ad.
' ITonb3oBatbes Teopemor Paneca W TEOPEMOM O NPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl pelIeHUs TPaKTUUYECKHUX 3a]a4
6.4 [IpuMeHsATH  OpU3HAKW  [MOAOOUS  TPEYrOJBHUKOB B pEIEHUH
' reOMETPUUYECKUX 3a7a4
[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
6.5 MpaKTHYECKHX 3a1a4. CTPOUTHh MaTEMaTUYECKYIO MOJIEIIb B MPAKTUYECKUX
' 3aJ1a4ax, CaMOCTOSITENILHO JI€TaTh YEPTEIK U HAXOIUTh COOTBETCTBYIOIINE
JUTMHBI
Bnanerp mnoHATHAMU CHHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHuka. [lonb30BaThCcsi 3TUMHU MOHATUSAMHU IS

peICHUS NPAKTUYCCKUX 3a1a4
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6.7

Bbrancnsate  (pa3nuyHBIMEA - CIIOCOOAMU)  TUIONIA[Ab TPEYrOJbHUKA H
IUIOUIAId  MHOTOYTOJIbHBIX  Guryp (monb3ysich, TJe HE0OXOAUMO,
KanbKynaTopoM). [IpUMeHSTh MONMy4YeHHbIE YMEHHUS B IMPAKTUYECKUX
3aayax

6.8

BiageTs NMOHATHUAMM BIMCAaHHOTO M LEHTPAJIBHOIO YIVIA, HUCIIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEXKIy XOpAaMHU (CEKYLLIUMU) U yIIie
MEXy KacaTeJIbHOM U XOpAOH IIPU PELIEHUU T'€OMETPUYECKUX 3a1a4

6.9

6.10

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

[TpuMeHsATh MOTyYeHHBIC 3HAaHUS HA TPAKTHKE — CTPOUTh MaTEMaTH4eCKUe
MOZETH ISl 3a/ad peabHOM XM3HM M HPOBOAUTH COOTBETCTBYIOILHUE
BBIYHCIICHUS C IPUMEHEHUEM MOJ00USN TPUTOHOMETPHUH (IIOJIB3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

6

6.1

6.2

6.3

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

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKLIUU OCTPBIX YIJIOB, HaXOIUTh C HUX
[OMOILBIO  PA3JIMYHBbIE BJIEMEHThl MNPSIMOYIOJIBHOIO TPEYrOJIbHUKA
(«pelreHue MpPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTh (¢ momoribio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHbBIX 3HAUYEHUIN

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

Hcnons30BaTh TCOPEMbI CHHYCOB W KOCHMHYCOB [JIsI HAXOKIACHUA
Pa3jIMYHBbIX JJICMCHTOB TPCYrOJIbHHUKA («pemeHHe TPECYIrOJIbHUKOB »),
MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3a1a1

6.4

6.5

Brnagets moHsATHSMH TIpeoOpa3oBaHMsI MMOJ00US, COOTBETCTBEHHBIX
aMeMeHTOB To00HBIX (uryp. Ilombp3oBaTbes CBOMCTBaMHU MOJA00US
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJBI Y
nonobueix Quryp. IlpuMeHATs cBoCTBA TOMO0MS B TMPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MIPUMEPHI TOJIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

[Tonb30BaThcs TeopeMaMu O TPOU3BEIACHHUM OTPE3KOB XOpH, O
MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJApare KacareJbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, IOHUMATh UX T€OMETPUYECKUH U (prU3HUeCKUit
CMBICJI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3NUECKUX 3a]1a4.
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[IpuMeHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS JUIUH U
YIJI0B

6.7

6.8

6.9

ITons30oBaThCA MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, NPUMCHATHL €ro B
PCICHUN TCOMCTPUUCCKUX U MIPAKTUYCCKUX 3a1a1

Brnazneth noHATUSMU IPABUIIBHOTO MHOTOYTOJIbHUKA, JTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPYXKHOCTU U PaJlMaHHOM MEphl yria, YMETh BBIYUCIISTH
wionaap Kpyra u ero uacteil. IlpuMeHATH mnonaydyeHHBIE YMEHHS B
MPaKTUYECKUX 3a/1auax

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

6.10

[TpuMeHsITh TOTyYeHHBIC 3HAHKS HA TPAKTHKE — CTPOUTH MATEMATHICCKHE
MOJICTM JIJIS 3a7ad PealbHOW JKU3HU W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHUEM TIOJ00HSIH TPUTOHOMETPUICCKUX (PYHKITUIA
(MoB3ysICh, I/Ie HEOOXOIUMO, KABKYIISITOPOM)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpust
Hauanbnubie noustusa reomerpuu. Todka, npsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yriaoB. BepTukainbHble M CMEXHBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHOCTh U NEPIEHUKYIIPHOCTD IPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOW cuMMmeTpuH. [Ipumepsr
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOLIBIO LUPKYJIs U JIMHEHKU. TpeyrojbHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa U pU3HAKK PaBHOOEIPEHHOro TpeyroiapHuKa. [Ipu3Haku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CBolicTBa M NMpU3HAKKU NapajuledbHBIX OpsAMbIX. CymMMa YIJIOB TpEyrojibHHKA.
' Bueminue yriibl TpeyrojibHUKa
[IpssmoyronbHbli  TpeyronbHUK. (CBONHCTBO  MeIUaHbl  MPSMOYIOJBHOTO
6.7 TpeyrojbHUKa, TpoBeNEHHOM K  rumoreHy3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, Teopema O OonblleM yrie U OOINbIIeH CTOPOHE TPEYroJbHUKA.
[lepnieniuKynsip ¥ HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEeK. buccekrpuca yrma U CEpeIMHHBIN
' NIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpy>KHOCTb U KpYT, XOpJla U IMaMeTp, UX CBOMCTBA. B3aumHoe pacnonoxeHue
' OKPYKHOCTH M npsimoii. KacaTenbHas U cexymasi K OKpyKHOCTH
6.11 OxpyKHOCTb, BIHCaHHas B Yyrol. BrucaHHas M oOnucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
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6.2 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpanenus, paBHOOOKast Tpameuus, e€ cBoicTBa M npusHaku. [IpsmoyrosibHas
' Tparenus
6.4 Merton ynBoenus Menuanbl. LlenTtpanbHas cummetrpusi. Teopema Daneca u
' TeopeMa O MPOIMOPLHUOHABHBIX OTPE3KaxX
6.5 CpenHue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Togobue TpeyroabHUKOB, KodhdumuenT mnomodbus. I[lpusHakm mogo0us
' TpeyroJabHUKOB. [IpruMenenue nogo0us npu peleHu NPakTUYeCKuX 3a/1a4
6.7 dopMyIibl )i IUIOIIA/IA TPEYTOJIbHUKA, TapajljieiorpaMma, pomoa 1 Tpaneuuu
6.8 CpoiicTBa 1uiomaaei reomerpudeckux ¢uryp. OTHOIICHHE IUIOIIAACH
' HOI00HBIX GUTYp
6.9 Boruncnenue miomajneil TpeyroibHUKOB U MHOTOYIOJbHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
' NPAKTUYECKUX 33719
CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrja MNpSIMOYrOoJbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO. TpHUroOHOMETpHUYEcKHe (YHKIHU
yrioB B 30°, 45° u 60°
6.12 Bnucannble U 1eHTpagbHbIE YIIIbI, YTOJI MEXKY KacaTeabHOW U XOpAoH. YTIIIbI
' MEXIY XOpJIaMU U CEKYIIUMU
6.13 BrnucanHble U OMMCAHHBIE YETHIPEX YT OIbHUKU
6.14 Bsaumnoe pacrnonoxenue AByX okpyxkHoctel. Kacanue okpyxknocteid. OOmue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemenne tpeyronpHuUKOB. Teopema KOCHHYCOB M TeopemMa CHHYCOB. PerieHue
' MPaKTUYECKHX 3aJ1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 ITpeoOpaszoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 mpou3BEAEHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
BekTop, anuHa (MOIysib) BEKTOpa, COHAIIPABJIEHHbIE BEKTOPbI, TPOTUBOIOJIOKHO
6.5 HalpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

orepany HaJ BekTopamMH. PasnojkeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOpam
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Koopaunarsl BekTopa. CkalisipHOE€ MPOM3BEIECHUE BEKTOPOB, MPUMEHEHHUE IS

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

6.7 KOOp/MHATaxX, MepeceYeHne OKPY)KHOCTEH M HpsAMBIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['pamycHas u paguaHHas Mepa yriia, BRIYHCICHHUE JUIMH YT

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

npeactasnenus). [lapamnensusiii mepeHoc. [ToBopor
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

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

YMeHue onepupoBarh IMOHATHUAMH: MHOYKECTBO, IIOJIMHOYECTBO,
orepanuy HaJl MHOKECTBAMH; yMEHHE ONEpPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSTh UX IIPU PELICHUH 33]]a4; yMEHUE
UCIOJIb30BaTh IpaduuecKkoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHNH 33124 U3 APYTUX YUeOHBIX
IIPEIMETOB

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

YMeHHEe OIepupoBaTh MOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOLYJIb YHCIA, OOBIKHOBEHHAs! IpO0b U JIeCITUYHAsL IpOOb,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@MeTUyecKuil KBaJpaTHbI KOPEHb; YMEHHUE BBINOJIHATH ICHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOUYMBATH YMCIIA, NIPEACTABIATh YUCIA Ha
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€JaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LENbIM IIOKa3aTeleM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHu OoJIblIe
€IMHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO GopMyiam, mpeodpa3oBaHus
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBAaapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM TMIEpEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
paloHaJIbHBIE YpPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPH PELIEHUU 3a]1a4 U3 IPYIUX MPEAMETOB U NMPAKTUYECKUX
3aJ1a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IJIOCKOCTh JIJIs1 U300pakeHus pelIeH! ypaBHEHUH, HEPaBEHCTB U CUCTEM
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YMeHue ornepupoBarh MOHATHAMM: (YHKIMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pPACTaHMUS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUHM; YMEHHUE
OIlEpUpPOBATh TOHATUSAMH: MpsAMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku pyHKIHHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsT CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEI0BATEIBHOCTD,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO 4YiICHA MPH
pellleHnu 3a7ad, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

VYMeHue pemars 3a/1aui pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, JOIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4yd, HCCIENOBATH IIOJYyYEHHOE PELICHHE H
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHUKH,  HPSIMOYTOJbHBI  TPEYroJIbHUK,
MearaHa, OHCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periath 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HU,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

VYMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD NPSAMBIX, YTOJI
MEXIY HOpSAMbIMH, NEPHEHIUKYJSApP, HAKIOHHASA, NPOEKIUs, Moaolue
¢buryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH MU
IpsIMOM; yMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSAMBIX B OKPYKaIOILLEM
Mupe

YMeHue onepupoBaTh MOHATUAMU: JJIMHA, PACCTOSIHUE, Yroil (BeTuYnHa
yria, CHHYC U KOCUHYC yIJla TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTHh (POPMYJIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXKHOCTM W  IUIOUaAd  Kpyra, oObeMa  MpsIMOYTOJIBHOIO
napajulejienunena;  yMEeHWe  IPUMEHATh  IpPHU3HAKW  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpEMY
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[Tucdaropa, TPUTOHOMETPUYIECKUE COOTHOIICHUS JISI BBIYUCIICHUS JUJIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300paxkaTb IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCAaHHIO

13

YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue oneprpoBaTh MOHIATUSMU: CTOJIOUKOBBIC U KPYTOBBIC TUArPAMMBI,
TaOnuIBl, cpeaHee apudMeTHueckoe, MeauaHa, HaubOojbllee U
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOrO HA0Opa; yMEHUE U3BJICKATh,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHHI; YMEHHE paclo3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydallHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOT'O OTIBITA, CIYYallHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIY4YaWHBIX COOBITUH B  ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PeLaTh 3a1a4u
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ I/I3y‘IeHHBII71 MCTOJ MJIA pCHICHUA 3a1a1H,
MNPpUBOAUTE NPHUMEPBI MATEMATUYCCKHUX SaKOHOMepHOCTeﬁ B IIpHUpPOAC U
JKU3HH, PACIO3HaBaTb IMPOSABICHUEC 3aKOHOB MATCMATHKU B HCKYCCTBE,
OIMMUCBIBATh OTACIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKHN KaK HAYKH, IPUBOJUTD ITPUMCEPbI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUHn
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 Hucna u BIYUCICHUS

11 HatypanbHble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIE MEPHOANYECKIE
' apoou

13 PanmonanbsHele uncia. ApupmMeTnueckue onepanyuy ¢ palioHaIbHBIMU YUCIIaMU

14 JleiicTButenbHbie 4uclia. ApudMeThdecKkue orepanud ¢ JCHCTBUTEIbHBIMU
' YHCIIAMA

15 [TpubnukEHHbIE BHIYMCIECHUS, MpaBWIAa OKPYIJICHHUS, HIPUKHUIKA M OLEHKa
' pe3yabTaTa BEIYUCIEHUI
2 AnreOpanyecKkue BoIpaKCHUS

2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )

59 CreneHs ¢ LenbIM nokasaresieM. CTeneHb ¢ pallioHaIbHBIM IoKa3aTeneM. CBOHCTBa
' CTENEHU

2.3 MHorousneHsl

2.4 Anrebpandeckas 1po0b

25 Apudmernueckuii KOpeHb HaTypaibHO# cTeneHu. [leiicTBus ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA

31 Iensie u apoOHO-panMOHaNbHBIE ypaBHEHHMs. CHCTEMbI U COBOKYIHOCTH
' ypaBHEHUI

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

3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH

4.2 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmysia ClI0KHBIX MPOLEHTOB
5 OyHKIMH

@ynk1us, criocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u

51 MHOeCTBO 3HaueHUH pyHkumu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

o [IpoMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE

6 KoopannaTsl Ha IpSIMO#l U TIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
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7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA
1.2 TpeyronsHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha TiocKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHosxecTBa
8.5 I'pads
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Artanacsn JI.C., byryzoB B.®., Kamomnes C.b. u jap. Marematuka.
['eomerpus. 7-9 knacc. ba3oBeiil ypoBeHb. - MockBa «lIIpocsemnieHuey;

Atanacan JI.C., byry3zoB B.®., Kamomues C.b. m ap. Maremaruka.
['eomerpus. 7-9 knacc. bazoBeiil ypoBeHb. - MockBa «lIpocsenieHue»;

Artanacsiz JI.C. I'eomeTpust 7-9xn. M.: IIpocBenienue.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. JI.C. Atanacsu. 'eometpus. 7 kinacc. Pabouas rerpanas M.: [Ipocsenienue,
2022

2. 3yueHne reoMeTpuu B 7-9 Kaccax: METOIMUYECKUE PEKOMEHJAIINN : KHUTa
st yautenst/ JI. C. Artanacan, B.®D. byry3os, FO.A. I'maskoB u ap.]- M.:
[Ipocsemienne, 2021

3. 3uB b.I'., 'eomerpus: Iunaktuyeckue marepuansl s 7 knacca / b. I
3uB, B.M. Meitnep. — M.: IIpocBemenue, 2020—2022.

4. I'eometpust. Tectsl. 7-9 knaccel: yueb.-meT. mocodue / I1. . AntbiHOB-M..:
Hpoda,2020.

5. KoutponbHble paboThl Mo reoMmerpuu, 7 kiacc: k yudeOHuky JI. C.
Aranacsina « 'eometpus, 7-9»/ H. b. MenbaukoBa-M.: U3n. «Ox3amen», 2022.

6. 3ydyenue reometpuu B 7, 8, 9 kiaccax: METOIMUYECKUE PEKOMEH/IAIIUU: KH.
nns yautenss / JI.C. AranacsiH, B.®. Bbyry3oB, FO.A. I'mazkoB u np. -M.:
[Tpoceemenne, 2019 — 2022.

7. I'aBpuiioBa H.®. IloypouHbie pa3paboTku mo reomeTpuu. 7 kmnacc. M.:
BAKO, 2019 — (B noMo1i1b HIKOJbHOMY YUHUTEIIO)

8. CaMoCTOATENbHBIE U KOHTPOJIbHBIC pa0OTHI 1O alredpe ¥ Te0"METPUH JIJIS
7 xnacca./ Epmosa A. I1., 'omo6opoasko B. B., Epmosa A. C.— M.: Unekca, 2022

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
https://m.edsoo.ru
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