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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYI0 JIMHUIO. LIeHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O OO0IEr0 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO 0OydarONIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOIUTH
paccyXIeHUs «OT IPOTUBHOTO», OTINYATh CBOICTBA OT NMPU3HAKOB, (OPMYJINPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe JO0Ka3aTelbHas JUHHUS HUMEET Uil YIIyOIEHHOTO H3y4YeHHUs
MaTeMaTHUKH.

[lenplo M3ydyeHUs TEOMETPUM SBISETCS HCIONb30BaHUE €€ KaKk WHCTPYMEHTa IpHU
pELICHUH KaK MaTeMaTU4YeCKMX, TaK M NPAKTHUECKUX 3a]ay, BCTPEHAIOLIMXCS B pPeaJbHOM
xu3HU. OOy4aromuicss JODKEH HAYYHUTHCS OMPENESITh T€OMETPUIECKYI0 (PUTypy, ONUCHIBATH
CIIOBaMU YepTEX WM PUCYHOK, HAWTH IUIOMIAAb 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBAThH
HEOOXO/JUMYIO0 JUIMHY ONTOBOJIOKOHHOIO KaOens uium TpeOyeMble pa3Mepbl Trapaxka Jyis
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTEIbHAS JIMHUS B U3YYEHUHM I'€OMETPHH.
[Ipu pemieHun 3agad  NPAKTUYECKOTO  XapakTepa OOy4aroUUiicss y4MTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJICKBaTHOCTb MOJyYEHHOT'O pe3yJibTara.

Oco0eHHOCTh y4eOHOro Kypca yriyoJ€HHOTO M3yueHHUs] T€OMETPUHM COCTOUT B TOM, YTO
oOyuJaroluecss He MPOCTO 3HAKOMSTCS € ONpeAeAEHHBIMU MOHATHUSAMH, a YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByromMe TeMbl MporpaMMmbl 0a30BOr0 Kypca I€OMETpHHM H3ydaroTcsl Ha Ooiiee
riyOOKOM ypoBHe, a oOydvarolmuecsi HpUOOpEeTaroT yMEHHs, MOMOTalolle MM YBEPEHHO
NPUMEHATHh CBOM 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX MpeIMeTax, MpexJie BCero
¢uszuke u HHPOpPMATHKE, a TaKXKe€ IMOJIb30BAaTHCS MOJYYEHHBIMU 3HAHUSIMH IPU PEUICHUU
MPAKTUYECKHX 3ajau.

CormacHo yueOHOMY TuIaHy B 7-9 Kiaccax u3ydaeTcsl YIIIyOJIEHHBIA y4eOHBIM Kypc
«["eomeTpusi», KOTOpBIH BKJIIOYAET CIEYIOLIME OCHOBHBIE pa3jieibl cojaepkanus: «Hawama
reomerpun», «TpeyroabHukn», «OKpyKHOCTbY»,  «YHeTblpéxyroiabHukn», «Ilomobuey,
«2neMeHThl TpuroHomerpum», «llnomann», a Ttakke «Meron KoopaAuHAT», «BekTopbI»,
«IIpeoOpa3oBaHUs MIIOCKOCTH.

Ha uzyuenne yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

HauaJsia reomerpun

Hcropust BO3HMKHOBEHMsT M pa3BUTUA TeoMeTpuu. HauanbHble MOHATUS T€OMETPHH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsiTHE 00 akcrome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3auMHoe pacrnionoxkeHue ToueKk Ha mnpsmou. M3mepeHue MIMHBI OTpe3Ka, PacCTOSIHUE
MEXIY TOUKaAMHU.

[Tonymnockocts u yron. Bumabl yrioB. M3mepeHue BenuyuH YIJioB. BepTukanbHbie U
cMexHble yribl. [lapamienbHble M NEpIEHIUKYISpHBIE IpsiMble. PaccTosHMe OT TOYKM 10
npsmoid. buccekrpuca yria.

Jlomanas. Bugel nomasbix. JnuHa < somMaHoil.  MHoroyronsHuku.  Ilepumerp
MHOroyrojibHuka. [IoHATHE 0 BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYP, UX PACHIOJIOKECHUN, CHMMETPHH.

IIpocreiimune noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHHUN U IIOCTPOCHUM.

TpeyroibHuKu

Bunbt TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, IPsIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEeHHBIE, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronbHuKOB. IlepBBII M BTOpPOM INpPU3HAKH PABEHCTBA TPEYTOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM M UX cBoicTBa. IIpu3Hak paBHOOEAPEHHOIO TPEYroJbHUKA.
Tperuil npu3HaK paBEHCTBA TPEYTOJILHUKOB.

CooTHoIIeHNs MEX1y CTOPOHAMU U yIiaMH TpeyrojbHUKa. HepaBeHCTBO TpeyrosibHHKA.
HepaseHncTBO 0 AyIMHE TOMaHOM.

Cummerpuunsble purypsl. OCHOBHBIE CBOMCTBa 0ceBoi cummerpun. [Ipumepsl cumMmmeTpun
B OKPY’KaOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapayieIbHOCTh NPSIMBIX, UCTOPUYECKHE CBEIEHUS O MocTynare EBKiIMIa U O poim
Jlo6aueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M NMPU3HAKU MapauledbHbBIX
npsimblx. CyMMa yrjioB TpeyrojibHHKAa. BHemHue yribsl TpeyrosbHMKa. CyMMa BHYTPEHHHX
YTJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIIHUX YTIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIe TPEYIr0JIbHUKH

[TpusHakyu paBeHCTBa MPSAMOYTOJBHBIX TPEYroOJIbHHUKOB. lleprneHaukynsp M HakJIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTOJbHHMKA, IPOBEAEHHOW K TUIOTEHY3E.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.

Oxpy:xHOCTH

IToHsATHSL OKPYXKHOCTM M Kpyra. OJIEMEHTBl OKPY)KHOCTHM M Kpyra: LEHTp, paauyc,
JUaMeTp, XOopJa, UX CBOMCTBAa. B3auMHOe pacronoxeHne oOKpyKHOCTH U npsimoi. KacarenpHas
U CeKylas K OKpYyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroi. I[Ipocreilmme mocTpoeHus c
MTOMOIIBIO UPKYJISA U TUHEHKH.

I'eomeTpuuyeckne MecTa TOYEK

[lonsiTHE O TEOMETPUYECKOM MecTe ToueK. IIpumepsl reoMeTrpudyecKkux MeCT TOYEK Ha
IJIOCKOCTH. buccekrpurca yria u cepeiMHHBIA NMEPIEHIUKYISP K OTPE3KY KaKk reOMeTpUYeCcKue
MecTa Touyek. OnucaHHas OKPYKHOCTb TPEYTOJIbHUKA, €€ HEeHTP. MeTo TeOMEeTpUYECKUX MECT
TOYEK IIPU PELICHUU T'€OMETPUYECKUX 3a/1a4.

IHocTpoeHus ¢ MOMOIIBIO HUPKYJIA H THHEHKH



Ucropuueckue cBenenus. OOOCHOBaHHUS MPOCTEHINMX MOCTPOCHUHM, STambl 3aJadyd Ha
IIOCTPOEHUs, PEIICHUE 3a1a4 Ha IIOCTPOCHUE LUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, e€ro mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoiictBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOICTBa W IPU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TpareLnuu.

Cpenssisi mMHMS TpeyroJibHHKAa. MeTox yIABOEGHMs MEIMaHbl TpEyroibHHKa. Teopema o
NepPECeYCHUH MEIUaH TPEYroJbHUKA.

Teopema @arneca, TeopemMa 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapuuboHa aiis
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IHonooue

[Tomobue TpeyrosbHUKOB, KO3 GUIueHT mogaoous. [Ipu3Haku momgoOust TPEyroJIbHUKOB.
[TpumeHeHne nog00Ms IPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiau.

Ilnomann

[Torsitme o momaau. CBolicTBa IIom@aei reomerpudeckux ¢uryp. Ilpocteitmme
dopMyinbl Ui IJIOLIAAM TPEYroJIbHMKA, Mapajuiesorpamma, pomda u Tpaneuuu. [lmomanau
noo0HbIX puryp. OTHOIIEHUE MIIOIIAIeH TPEYTOJIbHUKOB.

Teopema Ilngaropa

Teopema [ludaropa. [lpumenenune teopemsl Iludaropa nmpu pemeHMH MPaKTHYECKUX
3azad.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHT€HC U KOTAaHI'€HC OCTPOrO yrja IpPsIMOYTOJIBHOIO TPEYrOJIbHHUKA.
Tpuronomerpuueckue ¢yHkiuu yrioB B 30° 45° u 60°. IlponopuuoHaibHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JILHUKH, CBAI3AHHBIC C OKPY/KHOCTBIO

BrircaHHble M LIEHTpAJIBHBIE YIJIBL, YTOJI MEXKIY KacaTelIbHOW M XOpAOW. YTIbl MEXAY
XopAaMM M CEeKyIIMMHU. BrnucaHHble U ONHMCAaHHbIE OKPY)XHOCTH TpEYrojbHHKAa U
YeThIpEXYrobHUKU. CBONCTBA M TPU3HAKM BIHMCAHHOTO 4YETHIPEXYrosibHUKa. B3anmHoe
pacrionio’)keHre ABYX OKpyxHocTed. Kacanme okpyxnocreil. OOmue KacarelbHble K JABYM
OKPYXHOCTSIM.

9 KVIACC

Pemienue TpeyroibHMKOB

Cunyc, xocunyc, TaHreHc yrioB ot 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
ToxkaecTBO. PopMynbl npuBeaeHus. Pemenne TpeyroasHUKOB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. PelieHne mpakTH4eCKHX 3a1ad C HUCIOIb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB. Pemienue 3a1a4 reoMeTpuueCKON ONTUKH.

Tpuronomerpuueckue GOpPMYIBI TSI TUIOIIAIN TPEYTOIbHUKA, TapajuieiorpaMma, pomoa,
tpanenuu. Popmyna ['epona. @opmyna Mmaomaan BITYKIOTO YE€THIPEXYTOIbHUKA.

IloxoOue TpeyroibLHUKOB



Xopael ¥ 0I00HBIE TPEYTOJbHUKH B OKPYXKHOCTH. Teopema O MpOU3BEACHUH OTPE3KOB
XOpZ, TEOPEMBbl O IPOM3BEIEHUU OTPE3KOB CEKYIIUMX, TEOpEMa O KBaJpaTe KacaTelIbHOM.
IIpuMeHeHne Ipu pelIeHuH reomMeTpuueckux 3axad. Teopemsl UeBbl u Menenas. Ilonsrtue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHUE TPAMOM Ha IUIOCKOCTH. YTJIOBOW KO3()(UIMEHT W CBOOOIHBIN WiEH, HX
reoMeTpUuecKuid cMmbplcia. [lapaynenbHOCT M NEPHEHIUKYISIPHOCTh HPSIMBIX (Yepe3 yIiIoBOM
kod(durmeHt).

VYpaBHeHue OKpyKXHOCTH. HaxoxjaeHue TmepeceueHUil OKPYKHOCTEH U MpsIMBIX B
KoopauHaTtax. @opMmyna paccTOSHUS OT TOUYKM 10 mnpsimoi. [lnmomaap mnapasienorpaMMa B
KOOpJMHATax, MOHATHE 00 OpHUEHTHPOBaHHOW IUomanu. [IpuMeHeHHe MeTona KOOpIWHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7auax.

BexkTopsl

BexTops! Ha minockoctu. CliojkeHUE UM BBIYMTAHUE BEKTOPOB — IpaBUiIa TPEYrojibHUKA U
napajuiejorpaMmma. YMHOXKEHHE Bektopa Ha uuciio. Koopaunatel Bektopa. CrokeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKMCIIO B KoopAuHaTax. [[puMeHeHne BEKTOpOB B
¢busuke, LEHTpP Macc.

[Tonsitme o OGasuce (Ha TwIocKocTH). PasmokeHuss BekTopoB 1o 0Oasmcy. CkansipHOe
IIPOU3BE/IEHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAKEHUE B JEKAPTOBBIX KOOPJIMHATAX.
JucTpuOyTUBHOCTD CKaNsipHOTO Ipou3BeneHus. CKalsipHOe MPOU3BEACHUE U MPOCLUPOBAHUE.
[TpuMeHeHnEe CKaJIpHOTO MPOU3BEACHUS BEKTOPOB Ul HAXOXKACHMS JJIMH U yrioB. Pemenue
F€OMETPUUECKUX 3a7au C MOMOILBIO CKAJIIPHOTO MTPOU3BEICHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[IpaBunbpHBIE MHOTOYTOIBHUKH. J[JIMHA OKpYXHOCTH. ['pagycHast u paguaHHas mMepa yria,
BBIUNCJIEHWE JJIUH IOyr OKpyxHocred. Ilnmomane kpyra, cextopa, cermeHra. Mcropuueckue
CBeZIeHMs 00 U3MEPEHNH JJIMHBI OKPYXHOCTHU U TUIOIIAIH KpyTa.

JBHKEeHUS MII0CKOCTH

LlentpanbHas cummerpusi. lLleHTpanbHOo-cumMmeTpuuHble (urypsl. I[loBopotr. OceBas
cummeTpus. PUrypbl, CHMMETPUUYHBIE OTHOCUTENIBHO HEKOTOPOM ocH. [lapauiensHblii nepeHoc.

[TonsiTue aBuxeHuss U ero cBoiicTBa. PaBeHcTBo Quryp. IlposiBieHus cummeTpuu B
pUpose, >KUBOMHCH, CKYyIbNType, apxuTekrype. Kommoszunmu aswxkeHudt (mpocteifimue
npumepsl). [IpuMeHenne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI IO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
YacTu:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOLIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTU4YeCKON IIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPakIaHCKOTO oOIecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIMTAHMS:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PAa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIWBHUAYAIHHOM TPAGKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKIICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IIO3HAHMA:

OpHUEHTAINEH B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEIOBEKa, NPHUPOALI M O0OIIeCTBa, TMOHUMaHUEM
MaTeMaTHYeCKON HayKh Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HAaBBIKAMU HCCIICIOBATEIHCKON
NesATEeTLHOCTH;

6) ¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHUN  KYJBTYPbI  3/0POBbS H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKHX 3HAHWM IS pelIeHUs 3ajad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX



HOCJEACTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTeN UX PELLEHUs;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HEOO0XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHUS,
TUIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYI0 CUTYalUI0, BOCHPHUHUMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TpeOylOIUil KOHTpMEp, KOPPEKTUPOBaTh IMPUHUMAEMbIE pEIIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBOEHHMsS MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
XapaKTEPU3YIOIIHUECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH WM YHHUBEPCAJIbHBIMU PErYJIATUBHBIMU
JEUCTBUSIMU.

ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS
Ba3oBble 1oruyeckue neiicTBus:

BBISBIISAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyTUpOBaTH ONpEAEICHUs MOHATHH,
YCTaHABIMBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALMKU, OCHOBAHUA JUIsi 000OLIeHUs u
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MpPeoOpa3oBHIBATh CYXKJEHHs: YTBEpIUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpeuus B (akrax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeajaratb KpPUTEpUH IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3dupatrh J0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTW4yecKuX (aKTOB, BBICTpauBaTh
apryMeHTaluIo, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, PUMEHATh METOJ MaTEMaTHUECKON
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3ajaun (CpaBHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCIECHHBIX
KPUTEPUEB).
ba3oBrle uccienoBaTe/bCKUeE NeHCTBHA !

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HaHUs, (OPMYIHPOBAThH
BOIPOCHI, (GPUKCUPYIOIUE MPOTUBOPEUNE, TPOOJIEMY, CAMOCTOSITEIbHO YCTAaHABINUBATh HCKOMOE
U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;



MIPOBOAMUTH MO CaAMOCTOSITENIbHO COCTABIIEHHOMY IUJIaHY 3KCHEPUMEHT, MCCIIeI0BaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3yJibTaTaM IPOBEAEHHOIO
HAOJIOJIEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBAThb JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOZ[I/IMBIX JJIS
peleHus 3a1auu;

BbIOUpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpATh (HOpMy TMpenCcTaBICHUS MHPOPMALUU U WILIIOCTPHUPOBATH peIIacMble 3aadu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh  HAAEKHOCTH HWHPOPMALMM 1O  KPUTEPUSAM, MPEAJIOKEHHBIM  WIU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NMHMCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAY pEUIeHHs 3a/Jadd, KOMMEHTHpPOBATh MOJyYEHHBIN
pe3yibTar;

B Xoz€ OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEeMBbI,
pemaeMoi 3a1auy, BBICKA3bIBATh UJEH, HALIEJIEHHBIE HAa MOMCK PELICHMs, COMOCTAaBIISTh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYI'MX YYaCTHHUKOB JaMajora, oOHapyXUBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMYyIHUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEJICTaBISATh PE3yJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMS ¢ Y4€TOM 3ajad [pe3eHTaluuu U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnn y4eOHBIX MaTeMaTH4eCKHX 3a7ady, MNPUHUMATh I€JIb COBMECTHOM JesTeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM paboThl, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMbI» U HHBIE); BBINOJIHATH CBOIO 4acTb pabOThl U KOOPAWHUPOBATH CBOM JEWUCTBUS C
JpYTMMH 4YJ€HAMHM KOMAaHJbl, OLIEHMBAaTh Kauye€CTBO PE3yJbTaTa M KAauyeCTBO CBOErO BKJIAAa B
OOIIMI pe3yNbTaT M0 KpUTEpUsM, c(HOPMYIHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
BBIABIISATH MPOOJIEMBI  JUIi  peIleHUs] B OKU3HEHHBIX W YYEOHBIX CHUTYaIusX,
OpPUEHTUPOBATHCS B PA3JIMYHbIX MOJXO0/1aX MPUHATHUS pelleHUH (MHAMBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOSITENILHO COCTaBJISITh IUIaH, AJITOPUTM pEIeHHs 3a/1a4u (MJIU €ro 4acTh), BBIOUPATh
crnoco0 pemeHHss ¢ Y4€TOM HMMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIecca W Pe3ysibTara pPemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPH PEIICHUH 3aJa4H, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIIBCTB, HAaWJEHHBIX OIIMHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUEC pe?)yJIBTaTa OCATCIIBHOCTHU HOCTaBHeHHOfI oeian u yCJIOBI/ISIM,
OOBSCHATH MPUYMHBI JTOCTHIKEHUS WIIM HEJTOCTHUKEHUS 1ICJIU, HAXOAWTh OIHUOKY, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUA HpI/I I/I3y‘~I€HI/II/I MaTEeMaTHUYCCKUX O6I>GKTOB 148 q)aKTOB, aBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJIMETHBIE PE3YJIBTATDI

K xoHiy o0yuenus B 7 kJjacce 00y4Jaromuics MOIyIUT CIASIYIOIIUE IPEIMETHBIE Pe3yIbTATh:

PacriozHaBaTth M3yueHHBIE TE€OMETPUYECKHE (UTYpBl, ONpPENEIsTh HX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'€OMETPHUUYECKHE (UIYphl, BBIIOJIHATH YEPTEXKU IO YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIVIOBBIE BEIMUYMHBL. Pemarh 3a1auv Ha BBIYMCIICHUE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenare NpUKUAKY M OLEHKY JMHEHHBIX M YIJIOBBIX BEJIIMYMH IIPEAMETOB B pEajbHON
KHU3HHU, pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nuuaTh pa3smepsl 3TUX OOBEKTOB MO MOPSAKY
BEJIMYMHBI.

Ctpoutp 4epTekHu K FeOMETPUUECKUM 33/1a4aM.

Ilonb30BaTbcs NpHU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, HCIOJIB30BaTh NPU3HAKK U
CBOWCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

IIpoBOIUTE JIOTHYECKHUE PACCYKICHUS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbcs MNpPU3HAKAMU PABEHCTBA INPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTrOJIbHUKA, B PpELICHUU
FeOMETPUYECKHX 3a/au.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. Onpenenars NapauIebHOCTh NPSIMBIX C MIOMOIIBIO PABEHCTBA PACCTOSHMI OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYrof IpsiMOiA.

Pemate 3agaun Ha KieT4aToit Gymare.

[TpoBOAUTH BHIUMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHHUs YIJIOB B
F€OMETPUYECKUX  3aJa4aXx C  HUCHOJIb30BAHMEM CYMMBI  YIVIOB  TPEYIOJbHHKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IpPH IEPECEUECHUU MABYX MapauieIbHBIX
IPSMBIX CEKyIIel. PemaTe npakTHYecKue 3a1a4y Ha HaX0K/ICHUE YIJIOB.

Bnaners monstuem reomerpuueckoro mecra Touek (I'MT). Omnpenensitb OGucceKTpHCy
yIrila W CEpEeAUHHBbIN NEPHEHAMKYJIAp K OTpPe3Ky KaKk TIEOMETPUYECKHE MeCTa TOYEK.
[Tonp3oBaTbest TOHSATHEM TreomeTpudeckoro Mecta Touek (I'MT) mnpu mokasaTenbcTBe
T€OMETPUYECKUX YTBEPKIACHUM U IIPU PELLICHUU 3a/1a4.

DopMynMpOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
YBEPEHHO BJAJETh HX CBOWCTBAMH. YMETh JOKa3blBaTb W IPHUMEHATH JTHU CBOMCTBA IpHU
pelIeHnN 3a1ay.

Biamers moHsATHEM OINMCAaHHOM OKOJIO TPEYIOJBHHUKA OKPYKHOCTH, YMEThb HaXOAUTh €€
neHTp. JlokaspIBaTh M MCIOJIB30BATh (PAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA



IepeceKaroTcsl B OAHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE NEPNEHAMKYISIPhl K CTOPOHAM
TPEYroJbHUKA IEPECEKAIOTCS B OHON TOUKE.

Brnagerp noHATHEM KacaTenpbHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
HEepHEHINKYJIAPHOCTH KacaTelabHOM M pajuyca, IPOBEIEHHOIO K TOUKE KacaHus. Joka3piBaTh
PABEHCTBO OTPE3KOB KacaTeJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJTHON TOUKHU, U IPUMEHSTh
3TO B PELIEHUHU T'€OMETPUUECKHUX 3a/1a4.

Jloka3piBaThb M NPUMEHSTh NPOCTEHIINE T€OMETPUYECKHE HEPAaBEHCTBA, MOHUMATh HMX
NPaKTUYECKUN CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOSHHSI C IOMOLIBIO LIUPKYJIS U IMHEUKH.

K xonity 00yuenus B 8 ki1acce 00y4aromuics MojayquT CICYIOINEe PEAMETHBIC PE3YIbTaThl:
Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOIBHUKOB, WX JJIEMEHTHI, IMOJIb30BATHCA MX
CBOICTBAaMHM TMIpH pEIIEHUU TEOMETPUYECKHX 3adad. Pa3nuuaTh MNpU3HAKU U CBOMCTBA
napajienorpaMMa, pom0a M IpSMOYTOJBHUKA, TOKA3blBaTh MX W YBEPEHHO NPUMEHSTH TPHU
peLIeHNH TEOMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOICTBA TOYKH TEpECEUYeHHs] MEIUaH TPEyrojibHWKa (LIEHTpa Macc) B
pelleHny 3ajay.

Bragers moHsTHEM CpeHEH JUHUH TPEYTOJIbHUKA M TPANCINK, MPUMCHITh UX CBOMCTBA
IpU peUIeHUH TreoMeTpuueckux 3aaad. lcmonw3zoBaTh Teopemy aneca U TeopeMy O
MPOMOPLUUOHATIBHBIX OTPE3KAX, MPUMEHSATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

Pacno3naBaTh LIEHTpalbHO-CUMMETPHUYHBIE (UTYPHl M HCIOIB30BaTh MX CBOWCTBA MpHU
peLIeHNH 3a]1a4.

Brnagerp  moHATHSAMM  1OAOOMS  TPEYTrOJIbHUKOB,  Koa(g¢uuueHTa  momoowus,
COOTBETCTBEHHBIX  DJIEMEHTOB TOJOOHBIX TpeyroiabHUKOB. ImeTh mpencraBieHue o
npeoOpa3oBaHuu MOAOOMS M O MOAOOHBIX ¢urypax. [lomp3oBaThes NpU3HAKAMHU TMOAOOUS
TPEYTOJIHHUKOB MPHU PEIICHUH T'eOMETPUYECKHUX 3a7ad. J[oka3piBaTh M NMPHUMEHSTH OTHOIICHUS
MPOMOPIMOHAIGHOCTH B MPSMOYTOJBHBIX  TpEyroJibHWKax. [IpuMeHsTh mojobue B
MPAKTUYECKUX 3a7auax.

BeiBomuTh W UCMONB30BaTh MpocTeiiimme (GopMmynbl AN MJIOMAAM TPEYroJbHUKA,
napajienorpaMma, pom0Oa W Tpameuud. BplYHCIATH (pa3MUYHBIMH CIIOCOOaMH) TUIOMIAlb
TpeyrojibHMKa ¥ IUIOMAAM MHOTOYroJIbHbIX (Guryp (mosib3yach, TIle HEoO0XOIUMO,
KaJBKYJIATOPOM). 3HaTh OTHOIIEHHWE IUIONIAJIel MOJOOHBIX (PUTIYp U MPUMEHSTH MPHU PELICHUU
3anad. [I[puMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

[Tonb3oBatbess Teopemoi Iludaropa ans pemieHuss TEOMETPUYECKHX M MPAKTUYECKHX
3agad. CTpouTh MaTeMaTHMYECKyI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATENIbHO JAeNaTh
YepTEK M HAXOJIUTh COOTBETCTBYIOIIHE UTHHBI.

Brnagerp moHsTHEM BIUCAaHHOTO M IEHTPAIBHOTO YIJa, YIrlla MEXIy KacaTelbHOH U
XOpAOH, ONMHCAHHOW W BIHCAHHOHW OKPYXHOCTH TPEYrolbHUKA M YETHIPEXYTOJIbHUKA,
MIPUMEHSTHh UX CBOWCTBA IIPH PEIICHUH 3ajad.

[TpuMeHSTh TIOydeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMaTHYECKHE MOJCTH JIS
3a/1a4 peaqbHOU )KU3HU U MTPOBOANTH COOTBETCTBYIONIUE BEIYUCIICHUS C TPUMEHEHHEM TTOJ00us
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATbKYIATOPOM).

K koH1y 00ydeHus B 9 kjacce o0yyaromuiics MONyduT caelyroIue NpeIMeTHbIE Pe3yIbTaAThI:
3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HaXOIUTh C MX TOMOIIBIO
pa3jaMyYHbIE  DJIEMEHTHl  MPSMOYIOJBHOTO  TPEYIOJbHHKA  («pEIIEHHE MPSIMOYIOJIbHBIX



TPEYrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) MJIWHBI U YIJIbI JJIS HETAOJIUYHBIX
3HAYEHUU.

[Tonb3oBaTbest hOpMyliaMy TIPUBEICHUSI I OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKICCTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MEX/1y TPUTOHOMETPUUYECKHUMHU BEJIMYMHAMH.

Jloka3pIBaTh TEOpEMy CHHYCOB M T€OPEMY KOCHHYCOB, IPUMEHATh UX Ui HaXOXICHUS
pa3IMYHBIX AJEMEHTOB TPEYTONbHHUKA («PEIICHHWE TPEYTOJbHHUKOB»), TIPU PEIICHUU
TEOMETPHUSCKUX 3a7ad. [I[pUMEHATh MOJTydeHHBIC 3HAHUS [P PEIICHUH MPAKTHYECKHUX 3a7ad.

[IpyMeHsSTh TPUTOHOMETPHUIO B 3a7auyax Ha HAXOXKJEHHUE IUIOIIAJU, BHIBOJUTH U BIAJIETh
TPUTOHOMETPHUUECKUMHU (popMyramMu Ajsl IUIOLMAAU TPEYrojJbHUKA, Mapajuienorpamma, pomoa,
Tpamnenuu, BHIBOAUTH M TMpUMEHATh (popmyny ['epoHa u dopmymy uisi TUTOMIANM BBITYKIOTO
YETBIPEXYTOJILHUKA.

HmeTs npeacTaBieHne 0 TOMOTETUH, IPUMEHATH B TPAKTHUYECKHUX CUTYaIlHsIX.

Hcnonws3oBatk Teopembl UeBbl 1 MeHenast Ipu pelieHny 3a/1a4.

Hcnons30BaTh TEOPEMBI O BIIMCAHHBIX YTIIaX, YIJIaX MEXIY XOopAaMH (CEKYIUMU) U yTiie
MEXTy KacaTeJIbHON M XOPI0H MPHU PEIICHUH FreOMETPUICCKIX 3a/1ad. JJoKka3pIBaTh U IPUMEHSTh
TEOPEMBI O MPOU3BEACHUHU OTPE3KOB XOPJ, O MPOM3BEICHUM OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOU.

Brnagerp MoHSATHEM KOOPAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM MPsSMON Ha
IUTOCKOCTH. BlajieTh MOHATUSMU YTIIOBOrO Kod(dduimenTa u cB0OOOHOTO WieHa, IOHUMATh HX
TEOMETPUUECKUN CMBICT U CBSI3b YIIIOBOro Kodd¢uiMeHTa ¢ BO3pacTaHUEM U YObIBaHHUEM
TUHEHHONW QYHKIMH. YMeThb pelarh METOJOM KOOpJMHAT 3aJadd, CBSI3aHHBIE C
MapauIeIbHOCTRIO M MEePICHAUKYISIPHOCTBIO TIPSIMBIX, MEPECEUCHUEM IMPSMBIX, HaXO0XKICHUEM
TOYEK IePECCUCHUSI.

BeIBOIUTE U BIAJeTh ypaBHEHUEM OKPYXHOCTH. Mcmonb3oBaTh METOJ KOOpAWHAT IS
HAXO0XJICHUS MIepeceueH il OKpyKHOCTE! U mpsiMbIX. Bragets popmynamu pacCTOSHUS OT TOUKU
JI0 TIPSIMOH, TIIOMIQ/IM TTapajuIeiorpaMMa B KOOpIUHATaX, HMETh MOHSATHE 00 OPUSHTHPOBAHHOU
wioniaan. [loib30BaTbess METOAOM KOOPJIWHAT Ha TUIOCKOCTH, TMPUMEHSTh €ro MPH PEIICHUN
TEOMETPUUECKUX M TPAaKTUUECKUX 3anad. [IpuMeHATh MeToJ KOoOpAuHAT B MPaKTHUKO-
OpUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

Brnagers moHsTHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI, YMHOXAaTh Ha
YHUCIIO, BIIAJICTh TPABWIAMHU TPEYTOJIbHHKA W TapauiejorpaMMa. Brajaerh MpakTHYECKUMHU
UHTEPIIPETAIIMSIMA BEKTOPOB. YBEPEHHO TOJIb30BAaThCA KOOpAMHATAMU BEKTOpa. Branetsh
CJIO)KCHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Nmetp mpeactaBienne o 6a3uce (Ha MIOCKOCTH). PackmanpiBaTh BEKTOpHI MO 0Oas3ucy.
PacknagpiBaTh  BEKTOPHI CHJI  C TIOMOIIBIO TPOCIUPOBAHUS W  TPUTOHOMETPHUCCKHX
cooTHomeHuH. [I[pUMEHSITh MOTyYeHHbBIE 3HAHUS B MPOCTEUINX (PU3MUECKUX 3aauax.

Bragets moHATHEM CKaNSPHOTO MPOU3BEACHUS BEKTOPOB, TOHUMATh €T0 T€OMETPUYECKHIA
CMBICT W YBEPEHHO TIOJB30BaThCSA €r0 BBIPAXKCHHEM B JICKAPTOBBIX KOOpPJIWHATAX. 3HATh
JTUCTPUOYTUBHOCTDh CKAJIIPHOTO TIPOM3BEICHUS W €r0o CBS3h C MPOCIHHpOBaHWEM. [IpHMeHSTH
CKaJIsIpHOE TIPOU3BE/IEHUE BEKTOPOB IS HAXOXKICHUS JJIUH U yIIoB. Pemarh reomeTpuyeckue
3a/1a4il C TOMOIIBI0 CKAISIPHOTO MpOW3BeACHUsA. VICronp30BaTh CKaIspHOE MPOU3BEACHUE
BEKTOPOB B ajreOpandeckux U GU3NIEeCKUX 3a7avax.

Bnaners MOHATHSIMH MPaBUIBHOIO MHOTOYTOJIBHHKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYXKHOCTH M PaJMaHHON Mephl yria, BBIYHCIATH IUIOMIANb Kpyra u ero 4acteid. [loHnmars
CMBICT yucia 7. [[pUMEHSTh MOTYYCHHBIE YMEHHS MPHU PEIICHUU MPAKTUYECKUX 3a7ad. 3HATh
UCTOPUYECKHE CBEICHUSI 00 M3MEPEHUHU JUIUHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.



Nmets mpencraBieHue o MpeoOpa3oBaHWU IIIOCKOCTH, O ABIXKEHMsAX. HaxoauTs ocw,
HEHTPHl CUMMETPUU (Uryp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3MLMHU IPOCTEHIINX
npeoOpaszoBanuii. [[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELUICHUH TEOMETPUUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHYECKHE MOJEIH IS
3a/1a4 peabHOM JKU3HU U MIPOBOIUTH COOTBETCTBYIOIUE BHIYMCICHHUS C IPUMEHEHUEM MTOJ00HS
U TPUTOHOMETPHYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHnoBanue pazaeiion KoauuyectBo KourpoJsb- JJieKTpOHHbIE (HU(ppoBHIE)
n/n U TeM MPOrpaMMbl 4acoB HbIe PadoThI o0pa3oBaTesibHbIE pecypchl

Hauaia reomerpun.

[Ipocreiimue
1 reoMeTprIecKue (GUrypsI 28 1 bubnmoreka [JOK
U X CBOMCTBA. https://m.edsoo.ru/78c146¢c4
N3zmepenune
reOMEeTPUYECKUX BEIHUYUH
bubnnoreka IIOK
2 Tpeyromp i 19 L https://m.edsoo.ru/78c146¢c4
3 [Tapannensaocts. Cymma 15 1 bubnmnorexka HOK
YTJI0B MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMoyTronbHBIE y bubnuoreka [JOK
TPEYTOJIbHUKHA https://m.edsoo.ru/78c146c4
5 I'eomeTprueckue 5 1 bubnmnorexka HOK
HEPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy’>KHOCTb.
I'eomerprueckue mecra
6 Touek. [locTpoenus ¢ 18 1 bubmmorexa LOK
https://m.edsoo.ru/78c146¢c4
MOMOUIBIO IUPKYJIS U
JIMHEVKH
7 [ToBTOpenue, o6odIIEHNE, 7 1 bubmmoteka [IOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/78c146c4
8 IIpoekTHO-OLIEHOYHAs 3
JeSITeNIbHOCTD
OBIIEE KOJIMYECTBO YACOB 102 6

[10 ITIPOTPAMME
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8 KVIACC

Ne HaumeHnoBanue pazaeiion KonuyectBo Kor::;(emb- DyekTpoHHbIe (1U(ppoBHIE)
n/n TeM IPOrpaMMbl 4acoB paGoTh! o0pa3oBaTe/bHBIC PeCypChl
N bu6nmoreka [IOK
1 Herbipexyronpiiii 23 1 https://m.edsoo.ru/a5cb98eb
bu6nmoreka [IOK
2 Tonobue 15 1 https://m.edsoo.ru/a5cb98eb
bubnnoreka IIOK
I1 1 1
3 Hotat 6 https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Havana 18 1 bubnnoreka HOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYribl U 4eTbIPEXYTOJIbHUKH, 20 1 bubnnoreka HOK
CBSI3aHHBIE C OKPYKHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpenue, 06001ICHNE, 7 bu6nuoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/a5cb98eb
7 [IpoekTHO-OLIEHOYHAs 3
NI TeTbHOCTh
OBUIEE KOJIMYECTBO YACOB 102 6

I10 ITPOTPAMME
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9 KJIACC

No /i HaumenoBanue pasnenos u teM = Kounuecrso E;ZTPOHL- DyekTpoHHbIe (1U(ppoBHIE)
NPOrpaMMbl 4acoB paGoTh! o0pa3oBaTe/bHBIC PeCypchl
bu6mmoreka [JOK
! Petuene TpeyroibHHKOB 21 . https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
2 Tonotue peyrompiios 13 . https://m.edsoo.ru/dddde230
bubmuoreka [JOK
3 Merox koopausar 10 L https://m.edsoo.ru/dddde230
bubmuoreka [JOK
4 B 2 1
CXTOpHL 0 https://m.edsoo.ru/dddde230
JliiHa OKpY>KHOCTH U bubmmorexa [IOK
5 16 1
IJI0IIAaAb Kpyra https://m.edsoo.ru/dddde230
bubmuoreka [JOK
11
6 JBIKEHHS IIOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001ICHNE, 8 1 bu6mmoreka [JOK
cUcTeMaTH3alus 3HaHu! https://m.edsoo.ru/dddde230
3 [TpoekTHO-OLIEHOUHAs 3
JIeITEIIbHOCTD
OBIIEE KOJIMYECTBO YACOB 102 6

I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka Koumnuect JIeKTPOHHBbIE NN (pPOBbIE
n/n BO 4acoB oOpa3oBaTe/ibHbIE pecypchl

Hcropust BOBHUKHOBEHUS U bubmmoreka [JOK
1 1

pa3BUTHS TEOMETPUU https://m.edsoo.ru/925af86b
5 HavanbHbie MOHATHS TEOMETPUH. 1 bubmmoreka [JOK

Touka, npsimMast, OTPE30K, J1y4 https://m.eds00.ru/659c4331
3 HavanbHbIe MOHATHS T€OMETPHH. 1 bubmuoreka [JOK

Touka, npsimMast, OTPE30K, J1y4 https://m.edsoo.ru/20bael2a

[TonsiTre 06 akcrome, Teopeme,

bu6mmoreka [IOK

4 JTIOKa3aTeNIbCTBE, ONPEICIICHUH, 1

. https://m.edsoo0.ru/3d223477
CBOUCTBC, ITPHU3HAKC

Bzanmuoe PacCIioJIOKCHHUE TOYCK Ha

npsMoi. Mi3mepenune JuiHbI bubnuorexa [JOK
5 1
OTpE3Ka, PACCTOSIHUE MEXK]Y https://m.eds00.ru/92b776f1
TOYKaMH
B3aumHoe pacronoxeHue Touek Ha
6 npsMoi. 3mepenne JinHbI 1 bubnuorexa [JOK
OTpE3Ka, pACCTOSTHUE MEXKITY https://m.eds00.ru/9c500788
TOYKaMH
B3aumHoe pacronoxeHue Touek Ha
7 npsMoi. 3mepenne 1inHbI 1 bubnuorexa [JOK
OTpE3Ka, PACCTOSHUE MEXKY https://m.edsoo.ru/7f06e8ce
TOYKaMH
8 [Tonymiockocts 1 yroi. Bumst 1 bubmuorexa [IOK
yriioB. I3MepeHne BeJIMYrH yIioB https://m.eds00.ru/36862bf3
9 [TonymnnockocTs U yroi. Bubl 1 bubnnoreka [JOK
yrioB. MI3MepeHne BeIMYuH yIiioB https://m.edsoo.ru/21ce4ff2
10 [TonymnockocTs u yroi. Bujbl 1 bubnnoreka [JOK
yriioB. I3MepeHne BeJINYrH yIioB https://m.edsoo.ru/ce214e34
BepTukanbHble U CMEKHBIE YTJIbI.
11 [TapamtensHble 1 1 Bubmorexa LIOK
P https://m.edsoo.ru/7399faea
MePIEeHIUKYIIIPHBIE IPSIMbIE
BepTukanbHble U CMEKHBIE YTJIbL.
12 [TapannensHbie n 1 Bubmorexa LIOK
P https://m.edsoo0.ru/5c2c0dff
NEPIECHIUKYIIAPHBIC IPSIMbIE
13 BepTukanbHble U CMEKHBIE YIJIbI. 1 bub6nuoreka [IOK

[TapamiensHble U https://m.edso00.ru/4a4bf678
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MIEPIEHUKYIISIPHBIE IIPSIMbIE

BepTI/IKaJ'IBHBIC N CMC)KHBIC YIJIBIL.

bu6mmoreka [JOK

14 Hapaensitbic 1 https://m.edsoo.ru/84ee61de
NEPIICHUKYIISIPHBIE MTPSIMBbIE
BeprtukanbHble U CMEXHBIE YTJIBIL.
15 [TapamnensHbie 1 bubmmorexa LIOK
https://m.edsoo.ru/d04bb9c5
NEePIEHANKYIIPHbIE MTPSIMbIE
bu6mmoreka [JOK
16 buccexrpica yria https://m.edsoo.ru/da5e003c
bubmuoreka [JOK
17 brccexrpuca yra https://m.eds00.ru/557998af
bubmuoreka [JOK
18 buccexrpuca yria https://m.edsoo.ru/5ea89182
19 Jlomanas. Buapl nomanbix. JlmHa bubmuorexa [JOK
JIOMaHOHU https://m.edso0.ru/c84d7212
20 Jlomanas. Bunel nomansix. [{nuna bubnmoreka [JOK
JIOMaHOU https://m.edso0.ru/91fe52bc
Mmuoroyronsauku. [lepumerp
21 MHOroyrojeHuka. [Ionsrue o bubnuorexa [JOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0Oaab8dfc
MHOT'OYTOJIbHUKaX
Mmuoroyronsauku. [lepumerp
99 MHOroyrojeHuka. [Ionsrue o bubnuorexa [JOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTOJIbHUKAX
Mmuoroyronsauku. [lepumerp
93 MHoOroyrojsHuka. [lonsrue o bub6nuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edso00.ru/5cc7a352
MHOTOYTOJIFHIKAX
MHuoroyronsauku. [lepumerp
24 MHoOroyrojsHuka. [lonarue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBIIYKJIBIX https://m.edso0.ru/6cac74dc
MHOTOYTOJIFHIKAX
MHuoroyronsauku. [lepumerp
o5 MHoOroyrojsHuka. [lonarue o bubmuorexa [IOK
BBIITYKJIBIX U HEBBIIYKJIBIX https://m.edso00.ru/3e269ed8
MHOTOYTOJIFHIKAX
26 WNHcTpyMeHTHI 1)1 U3MepeHuil U bubnuoreka [IOK
IIOCTPOEHUN https://m.eds00.ru/333ech98
97 HNHCTpyMEHTHI 151 M3MEpPEHUN 1 bubnnoreka [JOK
IIOCTPOEHUN https://m.eds00.ru/26b0a806
28 IIposepounas paboma Ne 1 no bubnnorexa [IOK
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meme «Hauana zeomempuu.
Ilpocmeiiumue 2eomempuyeckue
duzypol u ux ceoiicmaa.
H3zmepenue zeomempuueckux

duzyp»

https://m.edsoo.ru/aalb7981

29 Mennana, GucceKTpuca v BhICOTa bubmuoreka [JOK
TpeyroJibHUKa https://m.eds00.ru/9ae97099
30 Menuana, GucceKTpuca v BbICOTa bubnunoreka [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroiabHUKOB Bubmmorexa LIOK
https://m.edsoo.ru/8e04a02f
39 [TepBrbIit 1 BTOpOH IPU3HAKK bubnnoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af
33 [lepBblit 1 BTOpON IPU3HAKU bubnuotexa [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56c5adb
34 [IepBrIit 1 BTOpOI TPU3HAKU bubnnoreka [JOK
PaBEHCTBA TPEYrOJIbHUKOB https://m.edso00.ru/34f8650e
35 [TepBrbIit 1 BTOpOH IPU3HAKK bubnnoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
36 IlepBbIil 1 BTOPON IPU3HAKU bubnnorexa [JOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edso00.ru/79753cdf
37 PaBHOOEIpEHHBIE TPEYTONBHUKU U bubnunoreka [JOK
HX CBOMCTBA https://m.edsoo.ru/c59fdae9
38 PaBHOOeIpeHHBIE TPEYTOIBHUKH U bubnunoreka [JOK
HX CBOMCTBA https://m.edsoo.ru/7e10fb44
39 PaBHOOEIpEHHBIE TPEYTONBHUKY U bubnuotexa [JOK
HX CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [Ipu3nak paBHOOEAPEHHOTO bubnuorexa [IOK
TPEYrOJIbHUKA https://m.eds00.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubmuorexa [IOK
TpeyrojbHUKa https://m.edsoo.ru/bf564ab7
42 Tpertwnii npru3HaK paBeHCTBA bubnnoreka [JOK
TPEYrOJIbHUKOB https://m.edso00.ru/b4229637
43 Tpertwnii mpr3HaK paBeHCTBA bubnmnoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/7a899c49
44 Tperuit npru3Hak paBeHCTBa bubmuorexa [IOK
TpEYroJIbHUKOB https://m.edsoo.ru/41c75e54
Durypsl ¢ 0CEBOM CUMMETPHUEH.
45 IIpuMepsl cuMMeETpUH B Bubmmorexa LIOK
https://m.edso0.ru/83d5ffea
OKpY’KaOIlIEM MUDE
46 Durypsl ¢ 0CEBOM CHUMMETPHEH. bubmuorexa [JOK
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[Ipumepsl cuMMeTpun B
OKPY>KaIOILIEM MUDPE

https://m.edsoo.ru/a48cfOcd

47 Ilpogepounasa pavoma Ne 2 no bubnuoreka [IOK
meme «Tpeyzonvnukuy» https://m.edsoo.ru/6f0a9a78
bu6mmoreka [JOK
48 HapanienbHOCTE NPAMEIX https://m.edso0.ru/a081482d
49 CBoiicTBa M IPU3HAKH bubmuoreka [JOK
MapayIeabHbIX TPSIMBIX https://m.edso0.ru/2cd69381
50 CBoiicTBa ¥ IPU3HAKU bubnmoreka [JOK
MapaJyIeabHbIX TPIMbIX https://m.edso00.ru/75899b52
CBoiicTBa ¥ IPU3HAKH bubnnoreka [JOK
o1
MapaJIEIbHBIX TPSIMBIX https://m.edsoo.ru/e0fde699
59 CBoiicTBa ¥ NpU3HAKU bubnnoreka [JOK
MapajyIeabHbIX TPSIMbIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa ¥ IPU3HAKU bubmmorexa [IOK
MapaJyIeabHbIX TPIMbIX https://m.edsoo.ru/070fd7db
CBoiicTBa ¥ IPU3HAKH bubnnoreka [JOK
o4
MapaJIEIbHBIX TPSIMBIX https://m.edso00.ru/5¢90c339
55 CyMMa yTi0B TpEeyroJibHIKa bubmorexa HOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yTIIoB TpeyroJibHUKa bubmorexa HOK
https://m.edsoo.ru/7af6d9e6
57 Breminue yriel TpeyrojabHHAKa bubmmorexa [OK
https://m.edsoo.ru/bc409f4f
58 BHemnue yriel TpeyrojabHuKa bubmmorexa [OK
https://m.edsoo.ru/371cbell
CymMma BHYTpPEHHHX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa bubnnoreka [JOK
59
BHEIIHUX YIJIOB BBIITYKJIOIO https://m.edso00.ru/a3dd667f
MHOTOYTOJTbHUKA
CyMMa BHYTpPEHHUX YIJIOB
60 MHOT'OYTOJIbHUKA U CyMMa bubnnoreka [JOK
BHEILHUX YIJIOB BBIITYKJIOIO https://m.edso00.ru/e638a510
MHOTOYTOJTbHUKA
CyMMa BHYTpPEHHUX YIJIOB
61 MHOT'OYTOJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75edeOe
MHOT'OYTI'OJIbHUKA
Koumponvnas paboma Ne 3 no
62 memeI:(HapaﬂﬂI;ﬂbnocmb. Cymma Bubmmorexa LIOK
https://m.eds00.ru/40947485
Y2/108 MHO20Y201bHUKA»
63 [Ipu3naku paBeHcTBa bubnmoreka [JOK
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IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

https://m.edso00.ru/330d63ff

64 [IpusHaku paBeHCTBA bubnnoreka [JOK
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB https://m.edsoo.ru/0e1544dc
65 [lepnieniuKynsip U HAKJIOHHAs bubmmorexa [JOK
PHEHAMIEYIAP hittps://m.eds00.ru/957310000000000
CBOIiCTBO MeIHaHbI
66 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA bubmmorexa [JOK
p yr N Theyr ’ https://m.edsoo.ru/b34a450e
MPOBEIEHHON K TUTIOTEHY3€
CBOIiCTBO MeIHaHbI
67 MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA Bubmorexa LIOK
p yr N peyr ’ https://m.edsoo.ru/83fabf79
MPOBEIEHHON K TUIIOTEHY3€
68 [IpsiMOYTONBHBIN TPEYTOJIHHUK C bubmmoreka [JOK
yriiom B 30 rpanycoB https://m.eds00.ru/52b57dO0f
[IpssMOYTONBHBIN TPEYTOJBHUK C bubnnoreka [JOK
69
yriom B 30 rpagycoB https://m.edsoo.ru/aec6d443
CooTHoIIEHNS MEXly CTOPOHAMU bubmmorexa [IOK
70
U yIiaMu TPEeyroJibHUKa https://m.eds00.ru/95db41f7
7 CoOOTHOIIIEHUS MEXKTy CTOPOHAMH bubmmoreka [JOK
Y YIJIAMH TPEYTOJIbHUKA https://m.edso00.ru/5ea388d0
79 HepaBeHcTBO TpeyronbHUKA. bubnunoreka [JOK
HepaBeHcTBO 0 JyMHE TOMaHOK https://m.edso00.ru/50fa9985
HepasenctBo mex
73 ne pneH UKYIIS OMHI?I/ HaKJIOHHOM bubmmorexa [OK
PHCHAMKYIP N https://m.edso00.ru/7284chde
PaccTostHre OT TOYKH 10 IPSMOIA
Ilposepounasa paooma Ne 4 no
memam «IIpamoyzonvnvie bubnuotexa [JOK
74
mpey2on1bHUKU Y, https://m.edsoo.ru/85f00be3
«l'eomempuueckue nepasencmea
75 OKpY>KHOCTb, XOPAbl U TUAMETPHI, bubmuorexa [JOK
HX CBOMCTBA https://m.edso00.ru/588c3a8d
76 OKpy>XHOCTb, XOP/Ibl U IUAMETPHI, bubnmoreka [JOK
HX CBOMCTBA https://m.eds00.ru/02406d49
B3aumHoe pacnonoxenue
77 OKPY>KHOCTH U MPSMO. bubmuotexa [JOK
Kacarenbnas u cexymas k https://m.edso00.ru/00d222d9
OKPYKHOCTH
B3anmHoe pacnonoxxenue
78 OKPY>KHOCTH U MPSMO. bubnnoreka [JOK
KacarenbHas u cexymas K https://m.edso00.ru/4f8753bb
OKPYKHOCTH
79 B3anMHoe pacnonoxxenue bubmuorexa [JOK
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OKPYKHOCTH U IIPSIMOM.
KacarenbHas u cexymas K
OKPY>KHOCTH

https://m.edsoo.ru/a52f2800

80 Ok HOCTb, BITUCAHHAS B YIOJI Eubmorexa ITOK
PYAHOCTE, yr https://m.eds00.ru/3767ac35
81 Ok HOCTb, BIIMCAHHAA B YIOJI bubnnorexa [IOK
PYHHOCTD, yr https://m.eds00.ru/f019e49b
IlonsATHE O TEOMETPUYIECKOM MECTE
82 TOYeK. [IpuMepsl reOMEeTPUIECKUX buGnnorexa [IOK
- PAMED P https://m.eds00.ru/9bdd6b63
MECT TOYEK Ha IIOCKOCTH
[lonsATHE O TEOMETPUYECKOM MECTE
83 TOYeK. [IpuMepsl reOMEeTPUUECKUX bubmmorexa [JOK
- PHMEp P https://m.edsoo.ru/621adfg85
MECT TOYEK Ha IIOCKOCTH
OrnucaHHast OKPY>KHOCTb bubnunoreka [JOK
84 ..
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OnucanHast OKpYKHOCTb bubnuorexa [JOK
TPEYroJIbHUKA, €€ LIEHTP https://m.eds00.ru/c96254e9
Meroa reomMmeTpu4ecKux MecT
86 TOYEK IIPU PELICHUN bubmmorexa [IOK
pHp https://m.edsoo.ru/5894e7a4
reOMEeTPUUYECKUX 3a7a4
MeTtoa reoMeTpUIECKUX MECT
87 Toquﬂn u e;IpeHHM Eubmiorexa OK
pHp https://m.edsoo.ru/784342d1
TCOMETPHUYECKUX 3a71a4
MeTto reoMeTpuYecKiuX MecT
88 TOYEK IIPU PELICHUN Eubmiorexa OK
pup https://m.edsoo.ru/05853a22
TCOMETPHUYECKUX 3a71a4
MeTto reOMETPUUECKUX MECT
89 Toqexﬂn u eUfeHHI/I bubmmorexa LHOK
pup https://m.edsoo.ru/6903dff0
TeOMETPUUYECKUX 3a7a4
O60cHOBaHMS TPOCTEUIINX
MTOCTPOCHMIA, ITAIBI 337a4U Ha
90 HOCTPOEHHUS, PEIICHUE 3a1a4 HA bubnmorexa LOK
p P a https://m.edsoo.ru/e511d730
MIOCTPOCHHE LIUPKYIEM U
JIMHENKON
O60cHOBaHMS TPOCTEUIITNX
MTOCTPOCHMIA, ITAIBI 337a4U Ha
91 IIOCTPOEHUSI, PELIEHNE 3a1ad Ha bubmmorexa [TOK
P b A https://m.eds00.ru/f3bfbf74
MMOCTPOCHHE ITUPKYIIEM H
JIMHENKON
Ilposepounasn paboma Ne 5 no
poseEp P bu6mmorekxa [IOK
92 meme «OKpysHcHOCHLb.

Feomempulteckue mecma mouekx.

https://m.edsoo.ru/791dafc6
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Ilocmpoenusa c nomouivio
UUPKYJIA U TUHEUKU)

[ToBTOpenue u o0oOIIEHHE.

93 Pemenue 3amay, 1 bubmuoteka [JOK
WUTIOCTPUPYIOIIUX CBSA3U MEKIY https://m.edsoo.ru/fOe38fa3
pa3IMYHBIMU TeMaMHU Kypca
[ToBTOpEeHME M 00OOIIECHNE. Bt LOK

nOIMOTEeKA
Pemenue 3amau,

94 HICHHE Sait . 1 https://m.edsoo.ru/38a31139
FILTIOCTPHPYIOTIHX CBASH MEXAY https://m.eds00.ru/7382bccd
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpEeHME M 0OOOIICHNE. Bt 1OK

HOIMOTEKa
Pemenue 3amauy,

95 A 1 https://m.edsoo.ru/a4f457ea
HUHOCTPUPYIOTIUIX CBA3H MEALY https://m.edsoo.ru/07e567el
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpEeHME M 0000IIEHNE.

96 Pemrenue 3amau, 1 bubmuorexa [JOK
WJUTFOCTPUPYIOLIUX CBS3H MEXY https://m.edsoo.ru/8a4b94e4
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpEeHME M 0OOOIICHNE.

97 Pemenue 3agay, 1 bu6mmoreka [JOK
WJUTFOCTPUPYIOLIUX CBSA3H MEXKIY https://m.eds00.ru/397d166b
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6oOIIEHHE. bub6nuorexa [IOK

08 Pemenue 3amgay, 1 https://m.edsoo.ru/c60d778a
WJUTFOCTPUPYIOLIUX CBSA3H MEXKIY https://m.eds00.ru/971f7836
pa3IMYHBIMU TEMaMH Kypca

99 Hmozosasn konmponvhasn paboma 1 bubnuotexa [JOK
Ne 6 https://m.edsoo.ru/fd50754a

100 [IpoekTHO-OLIEHOYHAs 1
JEATEILHOCTh

101 [IpoekTHO-OlIeHOUHAS 1
NEATETbHOCTh

102 [IpoekTHO-OLIEHOYHAs 1
NEATETbHOCTh

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/8a4b94e4
https://m.edsoo.ru/397d166b
https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/971f7836
https://m.edsoo.ru/fd50754a

8 KVIACC

JJIeKTPOHHbIE
Ne Tema ypoka KoanuecTtBO uudposbie
n/n 4acoB o0pa3oBaTejibHbIE
pecypchl
[ToBTopenue. IIpu3Haku paBeHCTBA bubnnorexa LIOK
1 1 https://m.edsoo.ru/79753cdf
ThEYTOTLHIIOB https://m.edsoo.ru/41c75e54
[ToBTOopenue. CBoMCTBA U MPU3HAKU bubmuorexa [JOK
2 1
MapaJyIeabHbIX TPAMbIX https://m.edso00.ru/5¢90c339
bubnnoreka IIOK
[Tapannenorpamm, ero Npu3HaKu U
3 . 1 https://m.eds00.ru/8c2d08f0
cponctsa https://m.edsoo.ru/0dbbebfb
4 [Tapannenorpamm, ero Npu3HaKu U 1 bubnmnoreka HOK
CBOICTBA https://m.edsoo.ru/fb521d1b
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubmuorexa [HOK
CBOMCTBa https://m.edso0.ru/dc674776
6 [Tapannenorpamm, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOICTBA https://m.edso0.ru/4823807b
7 [IpsmMoyronbpHUK, poMO, KBaJIpat, ux 1 bu6nuoreka [IOK
MPU3HAKHU U CBOKCTBA https://m.edsoo.ru/8abc88a8
[IpsiMoyroiabHUK, pOMO, KBaJpaT, UX bubnmnorexka HOK
8 . 1
IPU3HAKHU U CBOKCTBA https://m.edsoo.ru/d6a662c9
9 [IpsiMmoyronpHUK, poMO, KBaapaT, UX 1 bubmuorexa [JOK
MPU3HAKHU U CBOKCTBA https://m.eds00.ru/21884952
10 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX 1 bubmuoreka [JOK
MIPU3HAKU U CBOMCTBA https://m.edso00.ru/a6373aa2
bu6nuoreka [IOK
11 Cpetssisl JHHHA TPEYTObHIKa L https://m.edsoo.ru/6elbcbbb
bu6nuoreka [IOK
12 Cpeast THHHS TpeyronbiiKa 1 https://m.edso00.ru/6b23a4c3
13 Tpanenus. PaBnoOenpenHas Tpamemnus, 1 bubnmoreka [JOK
€€ CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/d61aa9d2
14 Tpanenus. PaBanoOenpenHas Tpamemnus, 1 bubnuotexa [JOK
€€ CBOWCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
but6mmoreka [IOK
15 IT 1
PAMOYTOAbHA Tpanei https://m.eds00.ru/3375c8f3
but6mmoreka [IOK
1 1
6 Cpems uHus Tpaneimu https://m.edsoo.ru/7963a7f5
17 Teopema Paneca 1 bubmorexa [TOK

https://m.edso0.ru/342ea505



https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/41c75e54
https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3
https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/342ea505

bu6nuoreka [IOK

18 Teopema Ganeca https://m.edsoo.ru/a2402d2b
19 TeopemMa 0 NpoONOPLMOHATIBHBIX bubnmoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
20 TeopeMa 0 mpONMOPIIHMOHATBEHBIX bubnmnoreka HOK
OTpe3Kax https://m.edsoo.ru/8eccc056
21 LlenTp Macc TpeyroyibHUKa bubmmorexa LHOK
https://m.edsoo.ru/9chcfo6e
bubmmoreka [IOK
22 [leHTpanbHO-CUMMETPUYHBIC (DUTYPBHI https://m.e dsogru 185780764
93 Ilpogepounaa paboma Ne 1 no meme bubnunoreka [JOK
«HemuvipéxyzonvHuxKu» https://m.edsoo.ru/bed0fof3
24 [Tonobue TpeyroabHUKOB, bubnuoreka [JOK
kod(purmeHT nopoous https://m.edso00.ru/19400684
o5 [TogoOue TpeyrolbHUKOB, bubnuorexa [JOK
ko3¢ duLreHT noaoous https://m.edsoo.ru/21ebb50b
bubnmnorexka HOK
26 TpH3HAKI NOOGHS TPEYrOLHIKOB https://m.edsogru/bbf203a6
bubnmnorexka HOK
27 [Tpu3naku mogo6us TPEYroIbHUKOB https://m.e dsogru 18db11fF7
bubnmnorexka HOK
28 Tlpu3HaKi 000K TpeYTOTBHHKOB https://m.edsogru/QedlldSb
29 [Tpu3Haku mo100us TPEYrOIbHUKOB Eg&?ﬁ;ﬁ;{;gﬁﬁs 242193
30 [Tpu3Haku o100 TPEYTOIBHUKOB E;ISSH/I//I;T:;(;S:;I; —
31 [Ipu3naku mo100Ust TPEYroabHUKOB E;ISSH/I//I;T:;(;ES/I; d1d9d16
39 [Ipumenenue mogo0us MPU PEIICHUN bubnmoreka [JOK
MIPAKTUYECKUX 3a7a4 https://m.eds00.ru/d97bf297
33 [TpumeneHne mMoaoOusI MPU pelICHUH bubnuotexa [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
34 [Ipumenenue mogo0us MPU pPEIICHUN bubnuotexa [JOK
MPAaKTUYECKUX 33724 https://m.edsoo.ru/e0d80738
35 [TpumeneHne mMoaoOusI IPHU peIICHUH bubnmoreka [JOK
MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cace17d8
Bbubnuoteka LIOK
36 Hpumeneriie 0100 MpH peLiCHHL https://m.edsoo.ru/8717eeba
TPAKTHHCCKHIX 3a/a4 https://m.eds00.ru/d9159d9d
37 Brenenue nonsTus mpeodpa3zoBaHus bubnuotexa [JOK
no1o0us ¥ mot0OHBIX GUryp https://m.edsoo.ru/aaf7e944
38 Ilposepounas pavoma Ne 2 no meme bu6muoreka [JOK
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«Ilooobueyn https://m.edso00.ru/89c3236d
39 [TonsiTue momaau. CBoicTBa bubmuorexa [JOK
IUIOIIAZIeH TEOMETPHUECKUX (UTYp https://m.edsoo.ru/7af5b92e
40 [lonstue nnomanu. CBoiicTBa Bbu6nuoreka [IOK
IoLaIel TeOMETPUUYECKUX PUTYP https://m.edso0o.ru/37a176¢c0
41 [lonsarue mmomaau. CBoiicTBa bu6nuoreka [IOK
IUIOIIAZIeH TEOMETPHUECKUX (UTyp https://m.eds00.ru/6004265a
[Ipocreitmme GopMyIIbl AJIs IIOIIA N
42 TpEeyroJibHUKA, apajuiesorpamma, bubmmorexa [IOK
5 https://m.edsoo.ru/596ald0e
pomOa u Tpanernuu
[Ipocreiimue hopMyInbl A7 TUIOMIATU
43 TpeyrojbHUKa, MapaienorpaMmma, bubmorexa LHOK
5 https://m.edsoo.ru/f636delf
pomba u Tpanenuu
[Tpocreiimme GopMyITbl s TUTOIIA A BuGmiorexa LOK
44 TpengHLHHKa’ HapAIEITOTpamMMa, https://m.eds00.ru/9732274d
pomba u Tpanenuu
[Tpocreiimme GopMyITbl s TUTOIIA A
45 TPEyroJibHUKA, MapajljieJorpaMmma, bubmorexa HOK
poMba 1 Tparte https://m.edsoo.ru/e6458963
MOa U Tparemuu
[Ipocreitmme GopmMyIbl A MIIOIIAINA BuGmorexa LIOK
4
6 TpengHBHHKa’ TapaJlieorpanva, https://m.eds00.ru/0b18fc61
pomOa U Tpaneruu
[Ipocreiimme hopMynbl A7 TUIOMIATU
47 TpeyrojbHUKa, MapaienorpaMmma, bubmorexa LOK
5 https://m.edsoo.ru/eb691e04
pomOa U Tpaneruu
[Ipocreiimme hopMynbl A7 TUIOMIATU Bu6morexa [OK
48
TpengHLHHKa’ HapaIeTOTpamma, https://m.edsoo.ru/8b93cfba
pomOa u Tpanenun
[Ipocreitmme GopmMyIbl AT TIOMIA A BuGmorexa LOK
49
TpeygoanHKa’ flapajuiesiorpamma, https://m.edsoo.ru/c35f544d
pomOa u Tpanenun
[Ipocreitmme GopmMyIbl AT TIOIIAIN
50 TpEyroJIbHUKA, TTapajuiesorpaMmma, bubmorexa [TOK
poMba 1 Tparte https://m.edsoo.ru/a3f9beld
MOa U Tparemuu
bu6nuoreka [IOK
1 I1
> AIOLAAH TIONOGHEIX Uryp https://m.edsoo.ru/d8638f34
but6mmoreka [IOK
52 Tlnowazn noao6HEX uryp https://m.edso0.ru/2383022e
but6mmoreka [IOK
53 [lxomaznu nonoGHeIx Quryp https://m.edsoo.ru/5ee2a7d4
54 Ilposepounas pavoma Ne 3 no meme bu6muoreka [JOK

«llnowaon

https://m.edso00.ru/05f10573
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bu6nuoreka [IOK

55 T IT
copema Iudaropa https://m.edsoo0.ru/7f631f27
[Ipumenenue Teopemsl [ludaropa npu bubnuorexa [JOK
56
pEeLICHUH MTPAKTUYECKUX 3a/1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa npu bubnmnoreka HOK
pELIEHNH NTPAaKTHYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue Teopemsl [Iudaropa npu bubmuorexa [JOK
pEeLICHUH TPAKTUYECKUX 3a/1a4 https://m.edso00.ru/396250fc
59 [Ipumenenue Teopemsl [ludaropa npu bubnmoreka [JOK
peLIeHUH TPaKTUYECKUX 3a/1a4 https://m.edso0.ru/ec94e892
60 [Tpumenenne Teopemsl [Tudaropa npu bubnmnoreka HOK
pELIEHUH TPAaKTUYECKUX 3a/1a4 https://m.edsoo.ru/cb69a011
61 [TponoprinoHanbHbBIE OTPE3KH B bubnmnoreka HOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
62 [IponopumoHanbHbIE OTPE3KU B bubnuorexa [JOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHaibHbIE OTPE3KHU B bubnuoreka [JOK
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/1ecbc886
64 IIponopuroHalIbHBIE OTPE3KHU B bubmuoreka [JOK
IIPSAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprronanbHbIE OTPE3KH B bubnmnorexka HOK
MIPSAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuiroHanbHbIE OTPE3KHU B bubmuoreka [JOK
NPAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC
67 OCTpOTO yria NpsIMOYTOJILHOTO brbmmorexa [TOK
POTO yIJ1a HpAMOyT https://m.edsoo.ru/132b4ef6
TPEYroJbHUKA
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
68 OCTpOTO yTia IpsIMOYTOJILHOTO Bubmmorexa [IOK
POTO yTJ1a HpAMOyT https://m.edso00.ru/f089efb9
TpEeyroJbHUKA
CuHyC, KOCUHYC, TAHTCHC U KOTAHTSHC
69 OCTpPOTO yTJIa MPSIMOYTOIBEHOTO Bubmmorexa [IOK
POTO yI1a npAMOyT https://m.edso0o.ru/b41c27f9
TpEeyroJbHUKA
20 Tpuronomerpuueckue GyHKIIUN YTIOB bubnmoreka [JOK
B 30° 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpuyeckue GyHKIIMH YTIOB bubnmoreka [JOK
B 30° 45°u 60° https://m.edso0.ru/6b294349
Ilposepounasn paooma Ne 4 no meme
72 «5 o, fma Hugazo a u Hauana bubnrorexa LOK
P P https://m.edsoo.ru/a9db1f7a
mpuzoHomempuuy»
73 Bnucannbie 1 IeHTpaIbHBIC YTIIbI bubnuotexa [JOK



https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/4829510
https://m.edsoo.ru/a9fbd79b
https://m.edsoo.ru/396250fc
https://m.edsoo.ru/ec94e892
https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/012ee582
https://m.edsoo.ru/a15549ea
https://m.edsoo.ru/1ecbc886
https://m.edsoo.ru/c0dc264b
https://m.edsoo.ru/861dfd7f
https://m.edsoo.ru/c024ef14
https://m.edsoo.ru/132b4ef6
https://m.edsoo.ru/f089efb9
https://m.edsoo.ru/b41c27f9
https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a

https://m.edsoo.ru/ae5f890d

74 Bnucannbie v IEHTpaIbHBIC YTIIbI bubmmorexa [IOK
HeHp y https://m.edsoo.ru/d0233fa0
75 Bnmcanubie v IEHTpaIbHBIC YTIIbI bubmorexa LHOK
HeHp y https://m.edsoo.ru/ccaee9b0
76 BrucanHbie B IGHTPaJIbHBIC YIJIbI bubmorexa LHOK
HEHTp e https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTelbHOM U XOpA0i bubmorexa LOK
o PA https://m.edso0.ru/775efa2f
78 YToa Mexay KacaTeIbHON U X001 bubmmorexa [JOK
Y P https://m.eds00.ru/09166b3d
79 VYTIIIBl MEXAY XOpJaMU U CEKYIIIMMHI bubmorexa [JOK
Ay X0pA v https://m.eds00.ru/022e729c
80 VYTl MEXAYy XOpJAaMu U CEKYIIUMHU bubmorexa LHOK
A %O v https://m.edso0o.ru/84a32a80
81 Brmcannbie 1 onycaHHEIS bubnnoreka IIOK
YEeTBIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
82 Bnucannabie u onrcaHHbIe bubmuorexa [JOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
83 CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bubmuoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO bubnmnorexka HOK
YETBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO bubmuoreka [JOK
85 "
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBolicTBa ¥ IPU3HAKY BIMCAHHOTO bubmuoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacnonokeHue AByx but6mmoreka [IOK
OKPYKHOCTEN https://m.edsoo.ru/420d844e
BsaumHoe pacnonoxeHue 1Byx bubmuoreka [JOK
88 .
OKpYKHOCTEHN https://m.eds00.ru/42da86f2
bu6nuoreka [IOK
K .
89 ACAHHE OKpYHHOCTEH https://m.edso0.ru/4cbf4ff9
bu6nuoreka [IOK
K .
%0 ACAHHE OKPYHHOCTEH https://m.edsoo.ru/52dcbe7d
01 OO6mme KacaTenbHBIEC K IBYM bubmmorexa [JOK
OKPY>KHOCTSIM https://m.edsoo.ru/d2151a62
IIposepounas paboma Ne 5 no meme
92 «53.711;11’ u tten:llf EéXY20/1bHUKU bubnworexa LOK
pexyeon ’ https://m.eds00.ru/26055342
CEA3AHHDBIE C OKPYHCHOCHLLIO»
93 [ToBTOpenue u 0606meHue. Pemenune Bubmmorexa [IOK

https://m.edsoo.ru/74d89ab9
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3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY
pa3IMYHBIMU TEMaMU Kypca

[ToBrOopenue u o6o0mmenue. Pemenue

94 3a/1a4, WUTIOCTPU WX CBSI3U MEX 1 bubmmorexa LIOK
A, pupyIom o https://m.edso0.ru/6d05bcd8
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6obmeHue. Pemenue
95 3a/1a4, WLTIOCTPU UX CBSI3U MEX 1 bubmorexa HOK
A, PHPYIO ol https://m.eds00.ru/51013847
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6odmeHue. Pemenue
96 3a/1a4, WLTIOCTPU UX CBSI3U MEX 1 bubmmorexa [IOK
A, PHPYIOH o https://m.edso00.ru/248181a0
pa3IMYHBIMU TEMaMU Kypca
[ToBTropenue n o6o0meHue. Pemenue bubnunoreka [JOK
97 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEKIY 1 https://m.edsoo.ru/dad15fdc
pa3IMYHBIMU TEMaMU Kypca https://m.eds00.ru/0f5b4b87
[ToBTropenue u o6o0menHue. Pemenue bubnuoreka [JOK
98 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY 1 https://m.eds00.ru/6a69702b
pa3IMYHBIMU TEMaMHU Kypca https://m.eds00.ru/b4981045
bubmuorexa [JOK
99 U o 1
mozoea koumpovhas padoma N 6 https://m.eds00.ru/c2695¢10
100 [TpoekTHO-OIIEHOYHAS JCSITSILHOCTD 1
101 IIpoekTHO-OLIEHOUHAs AESTENBHOCTD
102 [TpoexTHO-O1IeHOYHAS ACSATEIHHOCTD
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KVIACC

DJIeKTPOHHbIE
Ne Tema ypoka KouunuyecrBo uudposbie
n/n 4acoB o0pa3oBaTte/ibHbIE
pecypcbl
IToBropenue. dopmyisl s
1 IJIOIIA U TPEYTOJIbHUKA, 1 bubnmoreka [JOK
napajuiesorpamma, pom0a u https://m.edsoo.ru/a3f9beld
Tpamneuuu
[ToBTopenue. [logobue. bubmoreia OK
2 0 1 https://m.edso00.ru/6a69702b
KPYHHOCTE https://m.edso00.ru/b4981045
3 Cunyc, KocuHyc, TaHT€HC yriioB oT 0 1 bubnuoreka [IOK
o 180° https://m.edsoo.ru/33005d2b
4 OCHOBHOE TPUTOHOMETPUYECKOE 1 bubnmoreka [JOK
TOKJIECTBO https://m.edsoo.ru/aba8dd52
bubmuoreka [JOK
) 1
> OPMYJIB! IPUBCACHIA https://m.eds00.ru/98813486
bubmuoreka [JOK
6 Dopmyer IpHBeACIA 1 https://m.edsoo.ru/e00324ad
7 Pemenne tpeyronsankoB. Teopema 1 bubnnorexa [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
3 Pemenue tpeyronbankoB. Teopema 1 bubnmnoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
o Teopema curycon L https://m.edso0.ru/820ebf06
bu6mmoreka [JOK
1 T 1
0 copema CHHycoB https://m.eds00.ru/000dd68f
Pemenue npakTuyeckux 3aaay ¢
11 HCTOJIb30BAHUEM TEOPEMBI 1 bubmmorexa [JOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
12 HCII0JIb30BAHUEM TEOPEMBI 1 bubmmorexa [JOK
P https://m.edsoo.ru/ed170337
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemrenne npakruueckux 3anad ¢ bubnnoreka [JOK
13 HCII0JIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMBI CHHYCOB https://m.eds00.ru/66b247d5
Tpuronomerpuueckue GOpMYIIbI s bubmuorexa [JOK
14 IJIOUIA/IA TPEYTOJIbHUKA, 1 https://m.edsoo.ru/009bf17e
napajuiesorpamma https://m.edso00.ru/3479efa2
15 Tpuronomerpuueckue GOpMYIIbI s 1 bubnuorexa [JOK
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rIomaau TpCyrojibHHKa,

https://m.edsoo.ru/c9e4273f

napaiesiorpaMma
Tpuronomerpuueckue GopmyIbl 1is
16 HJII)omaz[H TpryroanHK(i), P Enbmaorexa IOK
https://m.edsoo.ru/35e8ab1f
napaiesiorpaMma
bubnnoreka [JOK
17 Popwya Lepona https://m.edsocI)_Fru/ad8e9d59
bubnuoreka [JOK
18 Popuya Fepotia https://m.edsocI)_Fru/Sfb80467
bubnnoreka [JOK
19 Popyna Feporia https://m.edsogru/03b9324c
20 d)opM}./'JIa IUIOLIA/IN BBITYKIIOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 ®opMyiia IIOIIAIN BBITYKIOTO bubnmoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/1b3f8284
29 Ilpogepounaa paboma Ne 1 no bubmmorexa [IOK
meme «Pewenue mpey2oi1bHuK06» https://m.eds00.ru/71316455
23 Xopabl ¥ TOJI00HBIE TPEYTOJILHUKHU B bubnnoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa 0 pou3BEICHUN OTPE3KOB bubnnorexa [JOK
xopJa https://m.eds00.ru/9a6b9583
o5 Teopema o0 npon3BeEHUN OTPE3KOB bubnnorexa [JOK
Xop.a https://m.eds00.ru/3280910d
26 Teopemsl 0 TPOU3BEAECHUN OTPE3KOB bub6nuorexa [IOK
CEKYILUX https://m.edsoo.ru/7c74ebdb
97 TeopeMsl 0 IPOU3BENEHUH OTPE3KOB bubnnorexa [JOK
CEKYIIUX https://m.edso0.ru/ccdb3092
28 Teopema o kBagpare KacaTenbHON Bubnuorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacaTenbHON Bubnmorexa LIOK
https://m.eds00.ru/d6df6c82
30 Teopemsl UeBbl u Menenas ngg}j:::;igﬁ}:z »18dfa
31 Teopems! UeBbl u Menenas ngg}j:::;igﬁ}: 463c1be
32 Teopems! UeBbl u Menenas Egg?ﬁ;f;igﬁ}:la 81229
bubnnorexa [JOK
33 Homsrie o romoterii https://m.edsogru/14e624fd
34 Ilposepounasa pavoma Ne 2 no bubnmoreka [JOK

meme «llooobue mpeyzonrbnukoe»

https://m.eds00.ru/15177855
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YpaBHEHHE NPSIMOI HA TIIIOCKOCTH.

VYr10Boi K03 UIHEHT U

bubmuoreka [JOK

35
CBOOOJIHBIN YJICH, UX https://m.edsoo.ru/2dcfad6b
T€OMETPUUYECKHUIA CMBICIT
YpaBHEHHE NPSAMOI HA TIIIOCKOCTH.

36 YrnoBoii ko3 HUIUEHT bubnnoreka [JOK
CBOOOIHBIN YJIEH, UX https://m.edsoo.ru/fadfb1b3
F€OMETPUUYECKUN CMBICIT
[TapannensHOCTD U

37 IICPIICHAUKYIIAPHOCTD IIPAMBIX BI/I6HI/IOTCK3 HOK

PHICHIHIY P p https://m.edso0.ru/6d686658
(uepes yriioBoii KO3 PHUIHEHT)
bubmuoreka [JOK

38 ¥ PaBHEHHE OKPYKHOCTH https://m.edso00.ru/1658a6fd
Haxosxnenue nepecedeHuit

39 OKPY)KHOCTEH U IIPSAMBIX B bubmorexa LIOK

Py p https://m.edsoo.ru/36de713a
KOOpAHMHAaTax
Haxosxnenue nepecedeHuit
40 OK HOCTEH U NPSIMBIX B buGmotexa [IOK
Py p https://m.edso0.ru/5777b234
KOOPJIMHATAX
®opmysa pacCTOSHUS OT TOUKH J10 bubmmorexa [IOK
41 .
IpsAMON https://m.edsoo.ru/5ffdeecd
IInomane mapaxiemorpaMmma B
42 KOO HII/IJ:IaTa)f HOHSITI/IE 00 bubmotera [JOK
P S https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHON IUIOLIAAN
[IpuMmeneHre MeToIa KOOPAMHAT B
43 HpaKTI/I‘leCKI/I-O I/Iei[ITI/I OE;IHHLIX bubmorexa LHOK
P P P https://m.edsoo.ru/7b10a3a5
T€OMETPHUYECKUX 3a1a9ax

44 Ilpogepounaa paboma Ne 3 no bubnnorexa [JOK
meme «Memoo Koopounamy https://m.edso0.ru/b1271082

but6mmorexa [IOK

45 B

CTOPEI Ha IIOCKOTTH https://m.edsoo.ru/bd9a630e
CJ'IO)KGHI/Ie W BBIYUTAHUC BeKTOpOB
46 — MpaBUJIa TPEYrOJbHUKA U bubmiorexa HOK
p peyr https://m.edso0.ru/193ca346
napajuieorpaMma
CJ'IO)KGHI/Ie W BBIYUTAHUC BeKTOPOB
47 — IpaBUJIa TPEYTrOJbHUKA U bubmorexa HOK
P Rid https://m.edsoo.ru/01d8e6al
napajuiesiorpaMmma

48 VYMHOKEeHHE BEKTOpa Ha YHCIIO bubmotera [JOK

P https://m.edsoo.ru/e540d478

49 Koopaunats! BekTopa bubmorexa HOK

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

50 HOXKCHHE BEKTOpa Ha YHCIIO B bubmmorexa [JOK
M P https://m.eds00.ru/c492667b
KOOpJIUHATax
CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB,

ol HOXKEHHE BEKTOpa Ha YMCIIO B bubmmorexa [JOK
™ P https://m.edso00.ru/2560ab87
KOOpJIUHATaxX

59 [Ipumenenue BEeKTOpOB B (husmKe, bubnmoreka [JOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928

53 [TonsTre o 6a3uce (Ha TIOCKOCTH). bubmuoreka [JOK
PaznoxxeHust BEKTOpOB 110 Oaszucy https://m.edso00.ru/757b9b30

54 [TonsTre o 6a3uce (Ha TWIOCKOCTH). bubmuoreka [JOK
Paznoxenus BEeKTOpOB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
Pa3noxxeHus BEeKTOpOB 110 0azucy https://m.edsoo.ru/e1a50237
CkasipHOE TTPOU3BEICHUE BEKTOPOB,

56 reOMETPUUYECKUN CMBICT U bubmmorexa [IOK
BBIPAYKEHHE B JEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOPJIMHATAX

57 JAucTpuOyTUBHOCT CKAJIIPHOTO bubnuoreka [IOK
MPOU3BEICHUS https://m.edsoo.ru/0bcd3387

58 CkansipHoe pou3BEICHUE U bubnunoreka [JOK
MIPOCLIUPOBAHKE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKaJISIpHOTO

59 np0H3Be eHUs BeKTI()) OB JIJIs1 bubmmorexa [OK

P A pPOB A https://m.edso00.ru/9d7b1240
HAXOXICHUS JUIUH U yTJIOB
[IpuMeHeHne CKaJIsIpHOTO
60 IIPOU3BENECHUS BEKTOPOB ISt bubmmorexa [TOK
P p https://m.eds00.ru/99791584
HAXOXICHUS JUIMH U yTJIOB
[IpuMeHeHne CKaJIsIpHOTO
61 MMPOU3BEICHHUS BEKTOPOB JIJIS bubmmorexa [JOK
P g POB A https://m.eds00.ru/894c1248
HAXOXICHUS JUTHH U yTJIOB
Pemenne reoMmeTprueckux 3aaad ¢
62 TTOMONIBIO CKAIISIPHOTO Bubmorexa LIOK
m p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemenne reoMmeTprueckux 3aaad ¢
63 TMTOMOIIBIO CKAISIPHOTO bubmmorexa [OK
H p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS

64 Ilposepounas pavoma Ne 4 no but6mmorexa [IOK
meme «Bexmopuoi» https://m.edso0.ru/55678a9d

65 [IpaBusIEHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHCIICHUEC UX 3JIEMCHTOB

https://m.edsoo.ru/5a4341db
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66 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUMCJICHUE UX 3JIEMEHTOB https://m.edso00.ru/2517463d
67 [IpaBUIIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [JOK
BBIYMCJICHHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIYMCJICHHUE UX 3JIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Yuco © v IIMHA OKPYKHOCTH bubmoreia OK
A 26 https://m.edso0.ru/78b4dc48
70 Yucno m v IIMHA OKPYXKHOCTH bubmoreia OK
A 24 https://m.eds00.ru/825e73c7
71 JlmuHa 1yru OKPY)KHOCTH bubmorexa OK
T Py https://m.edso0.ru/3c2983f9
72 JlmuHa Tyru OKPY>KHOCTH bubmorera [JOK
T by https://m.edsoo.ru/4eb62ffb
73 Panmannas mepa yria bubmorexa HOK
s pa yr https://m.edsoo.ru/d3b68dca
bubmuorexa [JOK
“ Panuansas Mepa yra https://m.edsoo.ru/e97f0369
75 [Tnomane kpyra u ero 3JI€MEHTOB bubnnoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [Imomane Kpyra v €ro dJI€MEHTOB bubnnorexa [JOK
(cexTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomane Kpyra u €ro 3J€MEeHTOB bubnnorexa [JOK
(cexTopa u cermMeHTa) https://m.eds00.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 Iomazei Guryp, BKIFOYAIOIIIX Bubmmorexa LIOK
e M - https://m.eds00.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
79 Iomazei Guryp, BKIFOYAIOLINX Bubmorexa LIOK
tman M . https://m.edsoo.ru/a4bcd171
JJIEMEHTHI KpyTa
Ilposepounas no meme Ne 5
80 «ZII’ unlt’z 0K }lofcuocmu U na0waos bubmorexa HOK
. Py rou https://m.edso0.ru/0353e638
Kpyza»
bu6mmorexa [IOK
81 HentpanbHas cHMMETPHS https://m.edsoo.ru/e63ff8f2
82 [LlenTpaibHO-CUMMETPUYHBIE bubnmuorexa [JOK
burypsl https://m.edsoo.ru/5dbbfd1f
bu6mmorexa [IOK
83 I1
oBopoT https://m.edsoo.ru/a59548ae
84 OceBast cuMMeTpHs Bubmmorexa LIOK

https://m.edsoo.ru/de5f1903
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[ToBTOpenue u o0oOIIEHHE.
Pemenue 3a1a4, NILTIOCTPHPYIOIIMX

bubmuoreka [JOK

8 CBSI3U MEXKAY Pa3JIMYHBIMU TEMAMU https://m.edsoo.ru/46bcel28
Kypca
86 Ourypsl, CHMMETPUYHbBIC bubnnoreka [JOK
OTHOCHUTEIILHO HEKOTOPOU OCH https://m.edso0.ru/a6b0094b
. bu6mmoreka [JOK
87 HapanereHeti neperoce https://m.edso00.ru/3b681983
88 [TonsiTHe MBUXKEHUS U €T0 CBOMCTBA Bubmmorexa LIOK
https://m.edsoo.ru/4bda89ea
bubmuoreka [JOK
89 Pasencrso uryp https://m.edsoo.ru/aba7d464
[IposiBeHUs CHMMETPUU B TIPUPO/IE,
90 )KEBOHI/ICI/I, CKyJII)HTyII))e, - Bubmmorexa LIOK
https://m.eds00.ru/92b823fd
aApXUTEKTYype
o1 Komno3umuu aBrmxeHui bubmuoreka [JOK
(mpocreiinue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpEeHME 1 0000IIEHNE.
92 Pemenue 3a1a4, ULUTIOCTPUPYIOIIMX bubnmoreka [JOK
CBA3U MEXAY Pa3IuYHbIMH TEMAMHU https://m.edsoo.ru/efefea93
Kypca
[ToBTOpEeHue u 06001IEeHNE.
93 Pemenue 3ana4, MImmoCcTpUpyrOmmX bubnuoteka [JOK
CBA3U MEXAY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEeHue u 06001IEeHNE.
94 Pemenue 3ana4, WImoCcTpupyrOmmX bubnuoteka [JOK
CBA3U MEXAY Pa3IuYHbIMU TEMAMU https://m.eds00.ru/54d14267
Kypca
[ToBTOpEeHne u 06001IEHNE.
95 Pemenue 3aga4, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBA3U MEXAY Pa3In4HbIMU TEMAMU https://m.edso00.ru/a78455c5
Kypca
[ToBTOpeHME 1 060OIIEHNE.
96 Pemenue 3aga4, WITIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3U MEXAY Pa3IMYHBIMU TEMAMH https://m.edso00.ru/2e7695cf
Kypca
[ToBTOpeHme 1 0600IIEHNE.
97 Pemenue 3amay, MIUTFOCTPUPYIOITIX bubnmnoreka [JOK
CBSI3U MEXAY PA3IMYHBIMU TEMAMH https://m.edso00.ru/6383d98a
Kypca
98 [ToBTOpeHUE 1 06001ICHNE. bubnmoreka [JOK



https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a

Pemienue 3a1a4, MIIIIOCTPUPYIOIIUX
CBSI3M MEXAY Pa3INYHBIMU TEMaMHU

Kypca

https://m.edso00.ru/89c5365f
https://m.edsoo.ru/0Odcedafl

99 Hmozosasn konmponvnaa paboma 1 bubmuoreka [JOK
No 6 https://m.eds00.ru/073bcf5d
100 [IpoekTHO-OLIEHOYHAS ACATEIHHOCTD
101 [IpoekTHO-OLIEHOUHAs AEATEIBHOCTh
102 [IpoekTHO-OLIEHOYHAS ACATEIHHOCTD
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME



https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/073bcf5d

