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HHOACHUTEJIbBHAA 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO OOyUJaroImuics
YUUTCS HPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WMCTHHHBIC YTBEPXKIACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYINPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe JoKa3aTellbHas JIMHUS UMeEeT A YriyOia€HHOro u3ydeHus
MaTeMaTHKH.

Lenbto wu3ydyeHHs] TEOMETPUM SBJISIETCS UCMOJIb30BaHME €€ KaK HHCTPYMEHTa Ipu
pEelIeHNH Kak MaTeMaTHYeCKHUX, TaK M MPaKTUUYECKMX 3ajady, BCTPEYAIOIIMXCS B peallbHOM
#u3HU. OOydaromuiicst JODKEH HAy4YUThCS ONpPENEsTh F€OMETPUUECKY0 (PUrypy, ONHCHIBATh
CIIOBaMU YEpPTEX WM PUCYHOK, HAWTHU IUIOMIA[b 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBATh
HEOOXOIUMYIO JITMHY OINTOBOJOKOHHOTO Kalenss wim TpeOyemble pa3Mepbl Tapaxka Jyist
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YE€HUU T€OMETPUU.
[Ipn pemenun 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKUe MOJENIM pealbHbIX JKU3HEHHBIX CUTYallUl, TMPOBOJUTH BBIYUCICHUS U
OIICHHUBATh aJIeKBaTHOCTb MOJYYEHHOTO pe3yibTara.

Oco0eHHOCTh yU4eOHOTO Kypca YIriyOJEHHOTO W3YYEeHHs] TE€OMETPHH COCTOUT B TOM, YTO
oOyuaronigecs: He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHITUSAMHU, @ YBEPEHHO OBJIAJIEBAIOT
uMu. CylllecTBYIOIIME TeMbl MPOrpaMMbl 0a30BOr0 Kypca I€OMETpUM HU3ydaroTcs Ha Oojee
IyOOKOM ypOBHE, a OOydJaromipecsi MpUOOpETaroT yMEHHs, IOMOTAIONIUE WM YBEPEHHO
MPUMEHSTh CBOM 3HAHUA HE TOJIbKO B MaTEMaTHKE, HO U B CMEXKHBIX MpeIMeTax, Mpexkie BCero
¢buszuke M HHPOpPMATHKE, a TaKXKE IOJIb30BATHCS IMOJYYEHHBIMH 3HAHHUSMH TpPU PELICHUU
MPAKTUYECKUX 3ajad.

CornacHo y4eOHOMY IUTaHy B 7-9 Kilaccax H3ydaercsl YriyOJE€HHBIH Y4EOHBIH Kypc
«["eomeTpus», KOTOPBIA BKIIOYAET CIENYIOIIME OCHOBHBIE paszfenbl coaepkanus: «Hauama
reoMerpun», «TpeyronbHukn», «OkpyxHOCTHY», «UerbipéxyronpHuku», «llomobuey,
«OneMeHThl TpuroHometpumy», «llmomamuy», a Takke «Meroa KoopAauHaT», «BekTopbI»,
«[IpeoOpazoBaHus MIIOCKOCTH.

Ha usyuenue yueGHOTO Kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Henenmio), B 9 kinacce — 102 gaca (3 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hayana reomerpuu

Hctopus BO3HUKHOBEHMSI M pa3BUTUS reoMeTpuu. HauanbHble MOHATHS T'€OMETPHHM.
Touka, npsimasi, 0Tpe30K, J1yd. [loHsiTve 00 akcnome, TeopeMe, 10Ka3aTeNbCTBE, ONPEICIICHUY.

B3anMHOe pacnosnokeHne TO4eK Ha IpsaMoil. M3mepeHue [UIMHBI OTpEe3Ka, pacCTOsHUE
MEXAY TOUKaMHU.

[Tonymnockocte m yron. Bunel yrios. M3mepeHnue BenwyuH yriioB. BepTukanbHble U
cMexHble yriael. [lapasuienbHble M NEpIEHIUKYISIpHBIE NpsMble. PaccTosiHME OT TOYKH 10
npsAMoil. buccekrpuca yria.

Jlomanas. Buael  nomanblx. JlnuHa  somaHoM.  MHoroyronsHuku.  [lepumerp
MHOTOYToJIbHUKA. [IOHSITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE IPECTABIEHUS O PABEHCTBE PUTYpP, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocreinmme noctpoenns. MHCTpyMEHTHI 1Sl U3MEPEHUN U ITOCTPOEHUH.

TpeyroabHukn

Buner TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIBHBIE, TYIOYT OJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOPOHHHUE. MeanaHa, OucceKkTpruca U BbICOTA TPEYTOJIbHHKA.

PaBencTBo TpeyronpHuKOB. [lepBbII M BTOpPOMl INpPU3HAKKA PABEHCTBA TPEYrOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJIbHUKM U UX cBoicTBa. [Ipu3HaK paBHOOEIPEHHOTO TPEYroJIbHUKA.
TpeTuii npyu3HaK paBEHCTBA TPEYrOJIbLHUKOB.

CooTHOLIEHN MEXAYy CTOPOHAMU M yIJIaMH TPEYrojapbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 17IMHE TOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [Ipumepsl cumMeTpun
B OKPY’KAIOIIEM MHpE.

IHapajuienbHbie npsiMbie. CymMMa yriioB MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKUE CBEICHMs O MNoOcTynare EBkiuza m o poisn
JIoGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M MPU3HAKU MapajuleIbHbBIX
npsamelx. CyMMa yrioB TpeyrosibHHKa. BHemHwue yrisl TpeyroiapHuka. CymMma BHYTPEHHHX
YIJI0B MHOTOYT'OJIBHHKA U CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsiMOyroJibHbIE TPEYT 0JIbHUKH

IIpu3Hakyu paBeHCTBAa IPSIMOYTOJIBHBIX TPEYTrOJBbHHMKOB. IlepneHIuKkynsp M HakIOHHas.
CpolicTBO MeauaHbl NPAMOYIOJBHOTO  TPEYTrOJIbHHMKA, IPOBEAEHHOW K TUIOTEHY3E.
[IpssMOYTOIBHBIN TPEYTrONBHUK € yriioM B 30°.

OxkpyxHOCTH

[loHATHS OKPYXKHOCTM M Kpyra. OJIEMEHTbl OKPYKHOCTM M Kpyra: LEHTp, paauyc,
IUaMeTp, XopJa, UX cBOMCTBa. B3aumMHOe pacrosiokeHne OKpYKHOCTH U npsmoii. KacarenbHas
U ceKymas K OKpyXHOCTH. OKpyKHOCTb, BnMcaHHas B yroia. IIpocreiliime noctpoeHus c
ITOMOIIBIO HUPKYJISL U TMHENKH.

I'eomerpuyeckne MecTa TOYeK

[IoHATHE O TEOMETPUYECKOM MecTe ToueK. IIpumepsl reoMeTpudecKuXx MeCT TOYEK Ha
IJIOCKOCTH. buccekTprca yria u cepelMHHBIN NMEPIEHANKYISIP K OTPE3KY KaK T€OMETPUYECKHE
MecTa ToueK. OnncaHHas OKPYKHOCTb TPEYroJlbHHKa, €€ LEeHTp. MeTo] reoMETpUYECKUX MECT
TOYEK IPH PELIEHUH T€OMETPUUECKUX 3a/1ad.

IHocTpoeHusi ¢ NOMOLIBIO HUPKYJIA U JTHHEHKH



Hctopuueckue ceneHus. OOOCHOBaHMSA TMPOCTEHINUX MOCTPOCHUH, ATalbl 3a/a4d Ha
IIOCTPOCHHUS, PELICHHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JINHEUKOM.

8 KJIACC

YeTbIpEéXyroJbHUKH

[lapannenorpamm, ero mnpusHaku u cBoicTBa. [IpsMoyronpHuk, pomO, KBajapar, HX
npu3Haku u cBoiicTBa. Tpameuus. PaBHoOenpenHast Tpamenus, €€ CBOIMCTBA W TpPHU3HAKH.
[IpsimoyronbHas Tpanenus. CpeaHsis JIMHUS Tparenuu.

CpenHss IMHUA TpeyrojibHUKAa. MeToja yABOEHHS MeIuaHbl TpeyrojibHUKa. Teopema o
MepeceyeHNH MeIMaH TPEyroJbHUKA.

Teopema @aineca, Teopema 0 IPONOPIUOHATIBHBIX OTpe3kax. Teopema BapuuboHa nms
MIPOU3BOJILHOTO YETHIPEXYTOIbHUKA.

LenTpanbHO-cCUMMETpUUHBIE (DUTYPBI.

IMonoGue

[Tomobue TpeyrosbHUKOB, KO3 duneHT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[Ipumenenue moaoOUs PH PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a]a4.

ILnomans

[Tonsatue o mmomamu. CBoicTBa TUIOMaAe reoMmerpudeckux uryp. IIpocteiimme
dbopMynbl Ui TJIOLIAAM TPEYrojibHHUKA, Mapajuienorpamma, poMmba u Tpaneuuu. [lmomaau
noa06HbIX puryp. OTHOIIEHHE TUIOIaIel TPEYTOJIbHUKOB.

Teopema Iludaropa

Teopema IIudaropa. [Ipumenenue Tteopemsl [ludaropa mpu pemeHUH TPAKTHICCKUX
3az1ad.

JJieMeHThI TPUTOHOMETPHH

CuHyC, KOCMHYC, TAHT€HC M KOTAHI€HC OCTPOrO YIJIa MPSIMOYIOJIBHOIO TPEYTrOJbHHKA.
Tpuronomerpuueckue ¢yHkiuu yriaoB B 30° 45° m 60°. IlponmopuwoHanbHBIE OTPE3KH B
MPSAMOYTOJIBHOM TPEYTrOJIbHUKE.

Yriabl 1 4eTbIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY’KHOCTbIO

BrnucanHble M UEHTpasIbHBIE YIJIbI, YIOJI MEXKJY KacaTelbHOM U XOpPAOW. YIJIbl MEXIy
XOpJaMd M CEeKylMMH. BrnucaHHble M ONHUCaHHbIE OKPYKHOCTU TpPEYrojbHUKA U
YeThIpEXYrojibHUKM. (CBOWCTBA M NPU3HAKKM BIMCAHHOIO YETHIPEXYrojbHUKA. B3anMHoOe
pacmojio)keHue AByX OKpyxHocTel. Kacanume okpyxHoctei. OOmme KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocuHyc, TaHreHc yrioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1ecTBO. POpMyJIbl NpUBEAEHUS. Pelienne TpeyroibHUKOB. TeopeMa KOCMHYCOB U TeOopeMa
CHUHYCOB. PellleHne NpakTH4YeCKuX 3a/1ad C HCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB. PelieHne 3aa4 reoMeTpuuecKOil ONTHKH.

Tpuronomerpudeckue GopMysabl Ui MIOLAAN TPEYroJIbHUKA, apajjiesorpaMma, pomoa,
tpaneunu. opmyna ['epona. @opmyiia mIoLUaax BEITYKIOTO YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroJbHNKOB



Xopap! U OJ00HBIE TPEYrOJbHUKH B OKPYXHOCTH. TeopeMa O MpOu3BEICHUH OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEJIECHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBaJpare KacaTeIbHOM.
IIpuMeHeHne Npu peleHuu reomerpudeckux 3agad. Teopemsl UeBsl u Menenas. Ilonstue o
TOMOTETHH.

MeTtox KOOPpAUHAT

VYpaBHeHHEe TPSAMO Ha TUIOCKOCTH. YTJIOBOW KOS(GHUIMEHT W CBOOOJHBIN 4JIEH, HX
reoMeTpuueckuid cMmbicia. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTh HPSMbIX (d4epe3 YIiioBOi
K03 duneHT).

VYpaBHeHHE OKpYyXHOCTU. HaxoxaeHue IepecedeHuil OKpPYKHOCTEM U IpSIMBIX B
KoopauHaTax. Popmysna paccTosiHUS OT TOUKM 10 mnpsmoi. [lnmomanps mnapamienorpamMMa B
KOOpJIMHATaX, MOHATHE 00 OpHEeHTHpOBaHHOHN miomaau. [IpumeHeHHe MeTola KOOpAWHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a4a4ax.

BekTopbl

Bextopsl Ha miockoctu. ClokeHHE U BBIYMTAHHE BEKTOPOB — MpaBUiIa TPEYroJbHUKA U
napajieorpaMma. YMHOXKEHHE BekTopa Ha uyuciio. Koopmunatel Bektopa. CrokeHue u
BBIYMTAaHNUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCJIO B KoopauHaTax. [I[pumeHeHne BEKTOPOB B
¢buzuke, IEHTP Macc.

[Tonsatne o ©Oa3uce (Ha MIOCKOCTH). PasnmoskeHusi BeKTOpoB mo Oasucy. CkamspHoe
MIPOU3BEICHNE BEKTOPOB, T€OMETPUUECKUN CMBICI M BBIPAXKEHHE B JEKApTOBBIX KOOpPJIMHATAX.
JcTpuOyTUBHOCTD CKaJsipHOTO Ipou3BeneHus. CkalsipHOE MPOW3BelIEeHUE U MPOELUPOBAHUE.
[IpumeHeHne CKalIspHOTO NMPOU3BEACHUS BEKTOPOB JJISi HAXOXKICHHS JUIMH U YriioB. Pemenue
F€OMETPHUUYECKHX 3a/1a4 C IOMOIIBIO CKAISIPHOTO MPOU3BEACHHUS.

JJIMHA OKPY/KHOCTH M ILVIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[mnHA okpyxHOCTH. ['pagycHas u paguanHas mepa yria,
BBIUMCIICHUE JIMH Jyr OKpykHOcTed. [Ilnomanp kpyra, cekropa, cermeHta. Mcropuyeckue
CBEICHUS 00 U3MEPEHUH JJTMHBI OKPY>KHOCTH U IUIOIIAAN KPYyTa.

JIBH:KeHMSI IIJIOCKOCTH

HentpansHas cummetpusa. LlenTpansHo-cuMMmeTrpuunble ¢urypsl. I[loBopor. OceBas
cumMeTpusa. Purypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. I1apannensHslil mepeHoc.

[lonsitne nBuxeHuss U ero cBoiicTBa. PaBenctBo ¢uryp. IlposiBaeHus cummerpuu B
MpUpoOJe, >KUBOIKUCH, CKYIBNType, apxuTekType. Kommosuuum nBmwxeHuil (mpocrteifiiue
npumepsl). [IpuMeHeHne B reoMeTpuYecKuX 3aauax.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «T'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJabTaTbhl OCBOCHHUS MPOrpamMMbl 10 MAaTEMAaTHUKE XapaKTEPU3YIOTCS B
YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBICHUEM MHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXIAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEUICHUH NPAKTHYCCKUX 3a7a4 MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHYE€CKOTO 0Opa30BaHUs HAa MPOTSKEHUU BCEH
YKU3HH JIJIS1 YCIIENTHOHN Mpo(decCHOHaTBHOM NeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KJICHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHoCTeH HAYYHOIO NMO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cepbl 4elnoBEeUecKOd AESITeNbHOCTH, ATAanoB €€ pa3BUTUA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTU4YECKOMU
KyJIbTypOM Kak CpEICTBOM MO3HAaHUS MHpA, OBJIAJICHUEM HABBIKAMU MCCIIEJOBATEIbCKON
NESATEeIIbHOCTH;

6) ¢usnuyeckoro BocnUTaHUs, (OPMHPOBAHUS  KYJBTYPbl  310POBbSI M
3MOLHOHATBHOIO 0JIaroNnoIyYms:

TOTOBHOCTBbIO TNPUMEHATh MaTeMaTHYeCKWe 3HaHMs B HMHTEpPEcaXx CBOETrO 370POBbS,
BEJICHUS 3JI0pPOBOTO 00pasa *kKHU3HM (30pOBOE MUTaHHE, COATAaHCUPOBAHHBIN PEXUM 3aHATHHA U
OTIbIXa, peryiaspHas (usnueckas aKTUBHOCTB), C(OPMHMPOBAHHOCTHIO HaBblKa pediexcuu,
IIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOr'o ke MpaBa JAPYroro 4eloBeKa;

7) 3KOJIOrH4eCKOro BOCIIMTAHMA:

OpHEHTaIe Ha MpUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU JJIs peuieHus 3ajad B 001acTu
COXPAaHHOCTH OKpYXarollel cpefpl, IUIAHUPOBAaHMUS IOCTYIIKOB M OLEHKH HX BO3MOKHBIX



MOCJICJCTBUI ISl OKPY)KAIOIIEH Cpeibl, OCO3HAHMEM TJI00aJIBHOIO XapakTepa IKOJOTHYECKUX
po0JIeM U MyTei uX penicHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHSAM CONMAJILHON U MPUPOIHOI CpeIbl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHSX HEOMPEICIAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTD, B TOM YHCIIC YMEHHE YUUTHCS Y JPYIHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HEOOXOAUMOCTBIO B (hOPMHUPOBAHWUU HOBBIX 3HAHHM, (OPMYIHpPOBATH HICH, MOHSITHA,
THIOTE3bl 00 00BEKTaX M SABJICHUSAX, B TOM YHCIIC paHee HEM3BECTHBIX, OCO3HABATH JC(HUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH, ITAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMO, BOCIPHUHUMATh CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHPOBATH MPHUHUMAEMbBIC DPEHICHUS WU
JeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, ()OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynprate OCBOGHHMS MpOTpaMMBI MO MaTeMaTHKEe Ha YpOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyd4atomierocss OyayT chopMHpOBaHBl MeTamnpeIMeTHbIe pe3yJbTaThl,
XapaKTePU3YIOIIUECS]  OBJAJCHHEM  YHHBEPCAIBbHBIMH  [IO3HABATEIBHBIMH  JCHCTBUSIMH,
YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JCUCTBUSMH M YHUBEPCATBHBIMH PETYISATHBHBIMA
JNENCTBUSAMM.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS
ba3oBble joruyeckue aeiicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYHIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIIEHHH MeXAy TOHATUAMHU, (GOPMYIUPOBATH ONpEeACNeHUs TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCUUKalMU, OCHOBAaHUSA [UIsl 000OLIeHUS U
CPaBHEHUs, KPUTEPUU IPOBOJIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpuULaTeNIbHbIE, EJMHIYHBIC, YACTHbIC U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHBOpeYHs B ¢akTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, IMpeajararb KpUTEpUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIA;

JIeNaTh BBIBOJIbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHU 110 aHAJIOTUH;

pa3buparh I0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPXKICHHM (TpSAMbIE U OT MPOTUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA MaTeMaTH4eCKHX  (DaKTOB, BBICTPAUBATH
apryMeHTalul0, IPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 perieHus y4eOHOW 3amauu  (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENLHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

MCIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATENIbCKUI MHCTPYMEHT TO3HAHUS, (OPMYIHUPOBATH
BOMPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABIUBATH MCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;



IIPOBOJUTH 10 CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY AKCIEPUMEHT, MCCIEIOBAHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIy
co0oii;

CaMOCTOATENBHO (popMyaHpoBaTh 000OIICHUST M BHIBOJIBI IO PE3yNbTaTaM MPOBEAEHHOTO
HAOIOIEHUS, WCCIENOBAaHMS, OKCIEPUMEHTa, OLECHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIICHHUIA;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MpOLIEcca, a TAK)KE BbIBUTATH MIPEAIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBJIITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IMYHbIX BUJIOB U (OPM MPEACTABICHUS;

BbIOMpaTh (popMy mpencTaBieHHUs] MHGOPMALMU U WIUIIOCTPUPOBATH pEIIaeMble 3agauu
cXeMaMu, AarpaMMaMH, HHOU rpaduKoil M MX KOMOWHAILUSAMU;

OIICHMBAaTh  HAAEKHOCTb HWHGPOPMALUU 1O  KPUTEPHUSIM, TMPEUIOKEHHBIM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSIMH U IEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOIO TOYKY 3PEHHUS B YCTHBIX W INHCHBMEHHBIX
TEeKCTax, JaBaTh MOSACHEHUS MO XOAY peUIeHHs 3aJadd, KOMMEHTHPOBATH MOJyYCHHBIN
pe3ynbTarT;

B XOJ€ OOCYKIIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI, MPOOIEMBI,
pelaeMoil 3a7auu, BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HA MOWCK PEUICHMsS], COTOCTAaBIATh CBOU
CYXJCHHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB JAuajora, oOHapyXHBaTh pa3jinyhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOopMyTupOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELICHUs 3aJayd, SKCIEPUMEHTa, HCCIEA0BaHUS, MPOCKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpPEe3CHTAluu U
0COOCHHOCTEH ayIuTOpHH;

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelIeHnHd Y4eOHBIX MaTeMaTH4eCKHX 3ajay, NPUHUMATh LEldb COBMECTHON JESTENbHOCTH,
IUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOU pabOThI, paclpeeNsiTh BUABI padoT, JOrOBapuUBaThC,
o0cyKIaTh mpoiiece U pe3yinbTat paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBaTh B I'PYMNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbD» M HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl MU KOOPIUHUPOBATH CBOM JIEHCTBUS C
JIPYTMMHU YJeHaMH KOMaHJbI, OLICHMBAaTh KAauyeCTBO pe3yJabTaTa M KauyecTBO CBOEro BKIJIaJa B
001l pe3ynpTaT Mo KpUTEpUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranm3anus:
BBISIBIISAITh  MPOOJEMBI  JUIsI  pElIeHUsT B KU3HEHHBIX U Y4EeOHBIX CHUTYyalMsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHATHUS PEeLICHUN (MHANBUAYaTEHOE, TPYIIIOBOE);
CaMOCTOSITENILHO COCTABJISTH IJIaH, aITOPUTM PELIeHUS 3a7auu (MK €ro 4acTh), BHIOUpATh
crnoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHUH ¢ y4ETOM HOBOM HH(OPMAIIUH.
CaMOKOHTPO.Ib, IMOLMOHAIbLHBIH HHTEJLIEKT:



BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTpOJIA IIpolLiecca M pe3yilbTaTa pPELICHUs
MaTeMaTU4eCKOH 3a/1a4i, CAMOMOTHBAIIMU U PEQIICKCHH;

NPEIBUACTh TPYJHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IPU PELICHWH 33/Ja4Hd, BHOCHTH
KOPPEKTHBBl B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3ylbTaTa NESTEIHHOCTH IMOCTABICHHOW IENW M YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJTH HEOCTHIKEHUS LIEJIH, HAXOUTh OIINOKY, 1aBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BBIp@XAaTh OMOIMM TpPU HM3YyYCHWH MAaTEMaTHYECKHX OOBEKTOB H (DaKTOB, JJaBaTh
SMOLIMOHAIBHYIO OIICHKY PEIICHUS 3a1a4H.

HNPEAMETHBIE PE3YJIbTATbBI

K xonIty 00y4ueHus B 7 kjacce 00y4Jaromuiics MOIYYUT CIEAYIONINE TPEAMETHBIC PE3YIIbTaThI:

Pacmio3naBath W3ydYeHHBIE TE€OMETpPHYECKHE (QUTYPHI, OMpEenensTh HUX B3aUMHOE
pacrnosio’keHue, u300paxkaTb TeOMETPUYECKHE (UTYpHI, BBIMOJIHATH UYEPTEHKH IO YCIOBHIO
3amaun. V3MepsTh JWHEWHbIE W YTJIOBBIC BEIWYMHBI. Permath 3amayvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEJINYUH YTJIOB.

Jlenath MPUKUAKY U OLEHKY JUHEHHBIX W YIJIOBBIX BEIWYUH TPEIMETOB B peagbHOM
KU3HHU, Pa3MEpPOB TMPHUPOJIHBIX OOBEKTOB. PaznmuyaTh pasmepbl 3TUX OOBEKTOB MO TOPAIKY
BEJINYMHBI.

Crpouth 4epTekH K TeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThcsi NMpU3HAKAMU paBEHCTBA TPEYrOJIbHUKOB, MCIOJIB30BaTh IMPU3HAKU H
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1au.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCTIOJIHF30BAHUEM T€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU PaBEHCTBA MPSMOYTOJbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ NPSIMOYIrOJIBHOTO TPEYrOJbHHKA, B peEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapamuieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSAMOM JI0 TOUEK APYTroil mpsIMOH.

Pemate 3agaun Ha kieT4aron Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWUThb YHUCIOBbIE M OYyKBEHHBbIC 3HAYCHHUS YIIIOB B
FeOMETPUYECKUX  3a7adyaX C  HCIOJb30BAaHUEM CYMMBbI  YITIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpPH IMEPECEUYCHUU IBYX NapauieIbHBIX
MPSMBIX ceKyllel. PemaTs npakTuyeckue 3aauu Ha HAXOXKJCHHUE YIIIOB.

Bnagers moustuem reomerpuyeckoro mecra Todek (I'MT). Ompenensite OuccekTpucy
yria ¥ CEepPeAWHHBIN MEepHeHAUKYISp K OTpPe3Ky KaK TeOMETpHYEeCKHEe MecTa TOoYeK.
[Tonb3oBatbest moHATHEM TeoMeTpuueckoro Mecta Touek (I'MT) mnpu gokazaTenbcTBe
F€OMETPUUECKHUX YTBEPKJICHUN U MPU PEIICHUH 3a7au.

@opMynHpOBATH ONPEACIICHUS] OKPY)KHOCTH M Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
YBEPEHHO BIAJETh UX CBOMCTBaMH. YMETh JOKa3blBaTh M MPUMEHSTh 3TH CBOMCTBA MNpHU
pelIeHnn 3a1ay.

Bragets moHATHEM ONMUCAHHOW OKOJIO TPEYroJIbHHKAa OKPYXHOCTH, YMETh HaXOAUTh €€
1eHTp. Jloka3plBaTh U HCIMONB30BaTh (DAaKTHI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEePECEKalOTCsl B OJHOM TOYKE, U O TOM, UYTO CEpPEAMHHBIE MEPHNEHIUKYIAPbI K CTOpPOHAM
TPEYroJibHUKA MEPECEKAIOTCS B OJHOU TOUKE.



Bnagerp 1noHsATHEM KacaTeNbHOM K  OKpPYXHOCTH, I0Jb30BaTbCA TEOPEMOM O
MEPIEHANKYISIPHOCTH KacaTeIbHOW M paguyca, NPOBEAEHHOIO K TOUKe KacaHus. [[oka3piBaTh
PaBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPYXHOCTH, IPOBEAEHHBIX U3 OJHOW TOYKH, U IPUMEHSATh
9TO B PEIIEHUU T€OMETPUYECKUX 3a/au.

Jloka3piBaTh M MPUMEHITh NPOCTEHIINE I€OMETPUYECKUE HEPAaBEHCTBA, MOHUMATh HX
MIPAKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOIIBIO HUPKYJISI U JIMHEHKU.

K koniy o0ydenus B 8 kiiacce 00y4Jaromuiics OIyYUT CIACTYIONIUE IPEIMETHBIE PE3yIbTAThI:

PacriozHaBaTh OCHOBHBIE BU[bI YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, MOJb30BaThCS HX
CBOMCTBAMM IIpM PEIICHHH TE€OMETPUYECKHUX 3ajgad. Pasnuuare IpuU3HAKM W CBOWCTBA
napajuieiorpamMmma, pomM0a U IpPSIMOYIOJIbHUKA, J10Ka3blBaTh MX M YBEPEHHO NPUMEHSTH NPHU
pELIeHNH T€OMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh CBOMCTBA TOYKM MEpPECEUEHUS] MEIMaH TpeyrojbHUKa (LIEHTpa Macc) B
pelIeHnH 3aay.

Bnanerp nonsTHeM cpeiHel JTMHUM TPEYroJbHUKA U Tpaleluu, MPUMEHSITh UX CBOMCTBA
IpU  peUIeHUH TreoMeTpudeckux 3aaad. Mcnonb3zoBaTh Teopemy PDaneca U Teopemy O
MIPOMOPLIMOHAIBHBIX OTPE3KAX, MPUMEHATh UX JJIs PeIICHUs TPaKTUUECKUX 3a7a4.

Pacnio3HaBath 1eHTpaIbHO-CUMMETPUYHbBIE (PUTYpHl U HCIIOJIB30BaTh MX CBOMCTBa IpH
pelIeHNH 3a/ay.

Bnagerp  moHsTMSMM  1M0A0OMS  TPEYrOoJbHUKOB,  KOod(pduIueHTa  moaoowus,
COOTBETCTBEHHBIX JJIEMEHTOB TOJOOHBIX TpeyroiabHUKOB. VmeTh mpencraBieHue o
npeoOpazoBaHuM TOA00MS W O MOA0OHBIX (urypax. Ilomp3oBaThes TpU3HAKAMH TI0I00US
TPEYrOJbHUKOB IPU PELIEHUU F€OMETPUYECKUX 3a/1ay. J(oKa3pBaTh M MPUMEHATH OTHOILUEHUS
MPOMOPLUOHAIBHOCTH B NPSAMOYTOJBHBIX  TpeyroibHHKax. [lpumensts mnonobue B
MPAKTUYECKUX 3aJayax.

BoiBoguTh ¥ MCmonb30BaTh MpocTediine (GOopMynibl JUid IUIOMIAAH TPEYroJIbHUKA,
napajuieiorpamMmma, pomda u Tpanenuu. Bpiuuciarh (pa3iauyHbIMH crioco0amMu) IUIONIab
TPEYrojbHUKa W IUIOIIATM MHOTOYrOJbHBIX  (uryp (monn3yach, TIA€ HE00XO0IUMO,
KaJbKYJIATOPOM). 3HaTh OTHOILIEHUE IUIONIa/iel MoJA0OHBIX (GUTYp U MPUMEHSTh NPU pPELICHUU
3ana4. [IpumeHsATh nony4eHHbIE YMEHUS B IPAKTUYECKUX 3a4a4ax.

[Tonb3oBarbest Teopemoii Iludaropa st pemieHuss T€OMETPUYECKHX M MPAKTHYECKHX
3ama4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a/adax, CaMOCTOATENIbHO JENaTh
YepTEX U HAXOIUTh COOTBETCTBYIOLIUE JJIUHBI.

Bragete moHATMEM BIMCAaHHOTO M LEHTPAJIbHOTO yria, yrja MeXAy KacaTeJbHOUW M
XOpAO#, ONUCAaHHOM U BIHUCAHHOM OKPYKHOCTU TpPEYrOJbHUKA M YEThIPEXYTIOJIbHHKA,
MIPUMEHATh UX CBOMCTBA IIPU PELLIEHUH 3a/1ay.

[IpuMeHsTh MONMy4YEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTUYECKUE MOJEIU s
3a/1a4 peajabHOU KU3HHU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUH (IOJIB3YACh, IJIe HE00X0AUMO, KATbKYISITOPOM).

K koHIy 00yueHus B 9 ki1acce oO0yyaromuics MOIyUUT CIEAYIONIUE PEAMETHbIE Pe3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIIMM OCTPBIX YIJIOB, YMETh HAXOJIUTh C MX MOMOUIbIO
pa3aMyYHBIE  JIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYTOJbHUKA  («PEUIEHHE  IPSIMOYrOJIBHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOLIbIO KaNbKYIATOpA) JUIMHBI M YIJIBI JJIS1 HETaOIUYHBIX
3HA4YCHUI.

[Tonp3oBaTbes (opMyliaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM

JUI HAXO0XJAEHUS COOTHOILIEHUIN MEXTy TPUTOHOMETPUUECKUMU BETUUYUHAMMU.



Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATH UX UL HAXOXKICHMS
pa3IMYHBIX 3JIEMEHTOB  TPEYroJbHUKA («PEIIEHHWE TPEYrOJbHUKOBY»), IPU PELICHUU
r€OMETPHUUYECKUX 3a/1a4. [ [puMeHATh N0JIydeHHbIE 3HAHUS IIPU PELICHUU IIPAKTUYECKUX 3a1a4.

[IpuMeHATH TPUTOHOMETPHIO B 3a7a4axX HAa HAXOXKACHME IUIOLIAIU, BBIBOJAUTH U BIALCTh
TPUTOHOMETPUUECKUMU (OopMyiIaMH AJIs IUIOLIAAU TPEYyroJibHUKA, Mapajesnorpamma, pomoa,
Tparenuy, BBIBOJUTh M NpUMEHATh (Gopmyny ['epona u Gopmyny IUis IUIOMAAHM BBITYKIOTO
YeThIPEX YT OJIbHUKA.

HNmets npencraBieHre 0 TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYaLUAX.

Hcnonrp3oBars Teopemsl UeBbl 1 MeHenas py peleHnH 3a1a4.

Hcnonb3oBaTh TEOpEMBI O BIMCAHHBIX YIJIax, yriiax MEXIy XOpJlaMu (CEKyLIUMHU) U yriie
MEK/ly KacaTeJIbHOM U XOPAOHU IPH PEIICHUH I'eOMETPUYECKUX 3aaad. /Joka3plBaTh U IPUMEHATH
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOPJ, O NPOU3BEIACHUU OTPE3KOB CEKYIIMX, O KBajapare
KaCaTeJbHON.

Bnagers moHsATMEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh € ypaBHEHHEM MpsSMON Ha
IJIOCKOCTH. BrajieTs MOHATHUAMU YIIIOBOTO KO3(P@UIMEHTa U CBOOOJAHOIO WiEHA, TIOHUMATh UX
r€OMETPUYECKUN CMBICT U CBSI3b YIJIOBOTO KOX(Q@UIMEHTa C BO3pacTaHHEM U YObIBAaHHUEM
TUHEHOW (QyHKUMH. VYMEThb pelmarb METOAOM KOOpAMHAT —3a/Jayd, CBA3aHHbIE C
MapaJUIEIbHOCTRIO U MEPIEHIUKYISIPHOCTBIO IPSIMBIX, IEPECEUCHUEM MPSAMBIX, HAX0XKICHUEM
TOYEK MepECECUEHUS.

BriBoMTE M BIazeTh ypaBHEHHEM OKPYKHOCTH. Mcmonp30BaTh METOA KOOPAMHAT JUIS
HaXO0XICHUS MepeceyeHil OKpyKHOCTeH U nmpsimMbIX. Brnagers hopmynamu paccTosTHUS OT TOYKU
70 TPSIMOH, IUIOINAAM MapajuieJorpaMMa B KOOpJUHATaX, UMETh NOHATHE 00 OpUEHTUPOBAHHOU
miomann. [lonp3oBaTbCsi METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHATH €r0 IPU PEIICHUU
FCOMETPUYECKUX W TPAKTHYECKUX 3anad. I[IpuMeHATs MeToJ KOOpIMHAT B IIPAKTHKO-
OPUEHTHUPOBAHHBIX FT€OMETPUUECKHUX 3a1a4ax.

Bnagers nmoHATHEM BEKTOpAa. YMEThb CKJIAaAblBaTh M BBIYUTATh BEKTOPHI, YMHOXaThb Ha
4HCIIO, BJIAJETh IPABWIAMHU TPEYroJbHMKAa M IapajulejorpaMma. Biagers mnpakTHuecKuMu
UHTEPIPETALMAME BEKTOPOB. YBEPEHHO IIOJIB30BAaThCid KOOPAMHATAMU BEKTOpa. Bnaners
CJIOJKEHHUEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHHEM BEKTOPA HA YUCIIO B KOOPAUHATAX.

Nmets npencraBieHue o Oaszuce (Ha IUIOCKOCTH). PackianpiBaTh BeKTOphl MO Oasucy.
PacknmagpiBaTh  BEKTOpBl CHJI € IOMOLIBIO IPOCLUPOBAHHA M  TPUTOHOMETPHUYECKHX
cooTHoIeHUH. [IpuMeHATh MoTydeHHbIE 3HaHUS B IPOCTEUINX (PU3NYECKUX 3a/lauax.

BitageTs NOHATHEM CKAIIPHOTO IIPOU3BEACHUS BEKTOPOB, IIOHUMATh €0 NreéOMETPUIECKUI
CMBICII M YBEPEHHO IIOJb30BaTbCSl €r0 BBIPAKECHHEM B JIEKaPTOBBIX KOOpJAMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAJSIPHOTO IPOM3BENEHUS U €ro CBsA3b C IpoeuupoBaHueM. [IpuMeHsATh
CKaJIIPHOE IIPOU3BEIECHUE BEKTOPOB I HAXOXXJEHUs JIUH U YrioB. Pemars reomerpudeckue
3a/la4d C IIOMOIIBIO CKaJsApPHOrO Ipou3BelneHusd. MCIonp30BaTh CKaIsApHOE IIPOU3BEIECHUE
BEKTOPOB B aJredpanyeckux U pU3NUecKux 3agayax.

Biagets MOHATUAMM NPAaBUIBHOIO MHOIOYIOJIBHUKA, IJIMHBI OKPYKHOCTH, [UIMHBI IyI'd
OKPYXXHOCTH M PAJMaHHOW Mepbl yrila, BBIYMUCIATH ILIOLIAAL Kpyra U ero yacred. Ilonumars
cMbIca uucna 7. [IpuMeHATh MoaydYeHHbIE YMEHHMs NPU PELICHUU NMPAKTUYECKUX 3ajad. 3HaTh
UCTOPHUYECKHE CBEJICHUS 00 U3MEPEHUHU JUTMHBI OKPYKHOCTH U IUIOLIAAN KpyTa.

Hwmetb mpencTaBiieHHe O NMpeoOpa3oBaHUM IUIOCKOCTH, O JBHWXeHUsX. HaxomuTh ocw,
LHEHTPhl CHUMMETpPUU (UTYp, ILEHTPHl IOBOPOTA, HAXOJUTh KOMIO3HMLIMHU IPOCTEHIINX
npeobpazoBanuil. [I[pUMEHSATh NBHKEHHUS TNIOCKOCTH MPH PELLICHUH T€OMETPHUECKUX 3a/1a4.



[IpuMeHsTH MONy4YEeHHBIC 3HAHMS HAa MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH IS
3aJa4u peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0JTB3YSChH, I71€ HEOOXOUMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBOiicTBa 28 1 Brbmiorexa LIOK
P P ' https://m.edsoo.ru/78c146c4
N3mepenune reoMeTpudecKux BETHIUH
bu6moreka [IOK
2 T 19 1
PeYTOTbHHEH https://m.edsoo.ru/78c146c4
3 [TapamnensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 Bubnuorexa LIOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
SOMCTpIHECKUE HepaseHeTna https://m.edsoo.ru/78c146c4
6 v Toomoenn e wowontww mepesms | 18 1 bimorera LIOK
. P HHPIO THPEY https://m.edso0.ru/78c146c4
Y TUHEHKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/78c146¢c4
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HYACOB IIO 102 6 0

I[TPOTPAMME



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

8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
bubmmoreka [{OK
1 q & 22 1
CTPIPEXYTOMBHIIH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 I1 1 1
oRobre 0 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
I1 1 1
3 HOTHaIE 6 https://m.edsoo.ru/a5cb98eb
Teopema IIudaropa u Havana bubmuorexa [JOK
4 18 1
TPUTOHOMETPUHU https://m.edsoo.ru/a5ch98eb
VYTIiabl 1 4eTBIPEXYTOTBHUKH, CBSI3aHHBIE C bubmuorexa [JOK
5 20 1
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
5 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS 10 1 bu6mmoreka [IOK
3HAHUUI https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



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

KounuecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
! Peutertie Tpeyronbiikon 22 1 https://m.edsoo.ru/dddde230
bubmmoreka [{OK
2 I1 12 1
OZ0GHE TPEYTOILHITKOB https://m.eds00.ru/dddde230
bu6moreka [IOK
M 1 1
3 SO KOOPRAHEL 0 https://m.eds00.ru/dddde230
bu6moreka [IOK
4 B 2 1
CHTOPH 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
5 16 1
Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
0 JBHKeHHA I0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpEeHUE, 0600IICHNE, 12 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne Ten K KOHquCTB(;:aCOB n [ara DJIeKTpOHHbIe HH(poBbIe

n/n eMA ypora Bcero OHTPOJBHbIC paknirieckue u3yuyeHusi = odpa3zoBaTesibHbIE PECYPChI
padoThI padoTsbI

1 Hctopust BOSHUKHOBEHUS U 1 bubnuotexa [JOK
Pa3BUTHS TCOMETPHH https://m.edsoo0.ru/925af86b
HavansHbie TOHSITHSA BuGmmotexa LIOK

2 reomerpui. Touka, npamas, 1 https://m.edso0.ru/659c4331
OTPE30K, JIy4d
HavansHbie TOHSITHS BuGmmotexa LIOK

3 reoMeTpHH. Touka, npsmas, . https://m.edsoo.ru/20bael2a
OTPE30K, JIy4d
ITousaTue 06 akcuome,

4 TeopeMe, I0KA3aTebCTBE, 1 bu6mmoreka [IOK
OTIpe/ieIICHUH, CBOMCTBE, https://m.edso00.ru/3d223477
MIpU3HAKe
B3anmHoe pacrnosoxeHue
TOYEK Ha MPSMOM. Bubnorexa [IOK

S Vsmeperue AIuHb1 0TpesKa, 1 https://m.edsoo.ru/92b776f1
paccTOsIHUE MEXIY
TOYKaMH
BsaumHoe pacnonoxeHue
TOYEK Ha MPSIMOM. Bubnmorexa [IOK

6 Mauepenue umHb oTpeska, 1 https://m.edso0.ru/9¢500788
paccTosiHUE MEXTY E— )

TOYKaAMH
B3anmMHoe pacnosioxxeHue

7 TOYEK Ha IPSIMOM. 1 bubnuoreka [IOK
W3mepeHune 1IMHbI OTpe3Ka, https://m.edsoo.ru/7f06e8ce
pPAcCTOSIHUE MEXIY



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

TOYKaMH

ITomynnocKkoCTh U yrour.

8 Buner yrinos. M3mepenue bubmmorexa LHOK
‘ https://m.edso0.ru/36862bf3
BEJIMYUH YTJIOB
o | Bommcmemaer o LOK
’ https://m.edsoo.ru/21ce4ff2
BEJIMYUH YTJIOB
10 Buuryrnon, Havepenne BuGmioera LIOK
) https://m.edsoo.ru/ce214e34
BEJIMYUH YTJIOB
BeptukanbHbIe 1 CMEXHBIE
11 yribl. [TapannensHeie n bubnuoreka [JOK
MEPIEHANKYIIIPHBIC https://m.edsoo.ru/7399faea
psIMbIE
BeptukanbHble 1 CMEXHBIE
12 yribl. [lapannensHbie u bubnuorexa [JOK
MEPIIECHANKYIIIPHBIC https://m.edsoo.ru/5c2c0dff
psiIMbIE
BepTukanbHble U CMEKHBIE
13 yribl. [lapannensHbie u bubmuoreka [JOK
MEPIECHINKYIIIPHBIC https://m.edsoo.ru/4a4bf678
psiMbIe
BepTukanbHble U CMEKHBIE
14 yrasl. [lapannensHbie u bubnuorexa [IOK
MEePICHIUKYIIPHBIC https://m.edsoo.ru/84ee61de
MpsIMbIE
BepTukanbHble U CMEKHBIE
15 yrasl. [lapannensHbie u bubnuorexa LIOK
NEepIEeHIUKYIISPHBIC https://m.edsoo.ru/d04bb9c5
psIMbIe
16 buccekrpuca yria bubmmorexa [IOK

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c

bubnuoreka [IOK

17 buccekprca yria https://m.eds00.ru/557998af
18 buccekrpuca yria bubmmorexa [TOK
https://m.edsoo.ru/5ea89182
19 Jlomanas. Buabl JOMaHBbIX. bubnuotexa [JOK
JlyinHa JTOMaHOM https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl JOMaHBbIX. bubnuorexa [JOK
JlnuHa ToMaHoM https://m.edsoo.ru/91fe52bc
MHOrOyroJgbHUKH.
21 Ezg?ryer?anHKa. [Tonsitue bubmmorexa [TOK
https://m.edsoo.ru/0Oaab8dfc
O BBIITYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX
MHOrOyroJpHUKH.
22 Elig?r;r?anHKa [Tonsitue bubmorexa I[IOK
‘ https://m.edso0.ru/27b15065
O BBIITYKJIBIX U HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOTroyroJbHUKH.
23 EEE?X;F?HLHHM [TonsiTue bubmorexa [IOK
' https://m.edsoo.ru/5cc7a352
O BBIITYKJIBIX U HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyroJbHHUKH.
24 Egg?g;r?anHKa [Tousitue bubmorexa HOK
' https://m.edsoo.ru/6cac74dc
O BBIITYKJIBIX U HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyrojabHUKH.
[Tepumer
25 MHI(:FoyF(f)J'ILHI/IKa. ITonsTtue bubmmorexa [IOK

O BBITYKJIBIX U HEBBIITYKJIBIX
MHOT'OYT'OJIbHUKAX

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



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8

26 HNucTpymenTs! s bubnuorexa [JOK
W3MEPEHHUI M IOCTPOCHHIA https://m.edsoo.ru/333ech98
27 HNHcTtpymenTs! s bubnuorexa [JOK
M3MEPEHHUI M TIOCTPOCHHIA https://m.edsoo.ru/26b0a806
KonTtponsHas padora Nel
o reme "Hauana
28 reomerpui. [Ipocreiimune bubnuorexa [JOK
reoMerpudeckue GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. M3smMepenue
reoMerpuueckux uryp"
29 Menuana, duccekTpuca u bubnuorexa [JOK
BBICOTA TPEYTOJbHHUKA https://m.edso0.ru/9ae97099
30 Menunana, 6GuccekTpuca u bu6moreka [IOK
BBICOTA TPEYTOJbHHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpEeyroJbHUKOB bubmorexa I[TOK
https://m.edsoo.ru/8e04a02f
2w paverersa uGmorexa LIOK
https://m.edsoo.ru/0f5d60af
TPEYroJbHUKOB
3w pasenersa uGmiorera LIOK
https://m.edsoo.ru/a56c5a9b
TPEYroJIbHUKOB
3% mpwma pasenersa uGmiorera LIOK
https://m.edsoo.ru/34f8650e
TPEYroJIbHUKOB
3B mpwoar paserersa ubmioera LIOK
https://m.edsoo.ru/ffe06285
TPEYroJIbHUKOB
% | mpwoa paserersa BuGmorexa LIOK
https://m.edsoo.ru/79753cdf
TPEYroJbHUKOB
37 PaBHOOeipeHHbIE bubnuoreka [IOK



https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
https://m.edsoo.ru/8e04a02f
https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf

TPEYrOJIbHUKH U UX

https://m.edsoo0.ru/c59fdae9

CBOMCTBA
B meyrommm bubmotexa LIOK
) https://m.edsoo.ru/7e10fb44
CBOMCTBA
2 peyrommm i ubmiorera LIOK
g https://m.edsoo.ru/1c2cc982
CBOWCTBA
40 [Ipu3Hak paBHOOEAPEHHOTO bubnuorexa [JOK
TpeyroJbHUKA https://m.edsoo0.ru/480b3c40
a1 [Ipu3nak paBHOOEAPEHHOTO bubnuoreka [JOK
TPEyroJbHUKA https://m.edsoo.ru/bf564ab7
42 Tperuit npu3Hak paBeHCTBa bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo0.ru/b4229637
43 Tperuit npu3HaK paBeHCTBA bubnuoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/7a899c49
44 TpeTuii npu3HaK paBEHCTBA bubnuorexa [JOK
TPEYroJbHUKOB https://m.edsoo.ru/41c75e54
@uUrypsl ¢ 0CeBO
45 cummetpuei. [Ipumepsl bubmuoreka [JOK
CHMMETPHH B OKP Y KAIOIIEM https://m.edsoo.ru/83d5ffea
MHUpe
@uUrypsl ¢ 0CeBO
16 cummetpuei. [Ipumepsl bubnunoreka [JOK
CUMMETPHH B OKPYKAIOIIEM https://m.edsoo.ru/a48cf0cd
MHUpE
47 KonTponsnas pabota No2 bubnunoreka [JOK
no Teme "TpeyronsHukn" https://m.edsoo.ru/6f0a9a78
48 [TapannenbHOCTB NPSAMBIX bubmmorexa [IOK
https://m.edsoo.ru/a081482d
49 CBoiicTBa U IPU3HAKU bubnmoreka [JOK

MapaJiuICJIbHBIX IMPAMBIX

https://m.edsoo.ru/2cd69381



https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/480b3c40
https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49
https://m.edsoo.ru/41c75e54
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https://m.edsoo.ru/a48cf0cd
https://m.edsoo.ru/6f0a9a78
https://m.edsoo.ru/a081482d
https://m.edsoo.ru/2cd69381

CBoiicTBa U PU3HAKU

bubnuoreka [IOK

S0 MapauIeIbHBIX MPSIMBIX https://m.edso0.ru/75899b52
51 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
napauIeIbHBIX MPSIMBIX https://m.edsoo.ru/e0fde699
52 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
napauIeIbHBIX MPSIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapauIeTbHBIX MPSIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U IPU3HAKH bubnuoteka [JOK
napajuIeIbHBIX MPSMBIX https://m.edso0.ru/5¢90c339
55 CymMa yriioB TpeyroJibHUKa EH@I_HOTeKa HOK
ttps://m.edsoo.ru/d1dca5cd
56 CymMa yriioB TpeyroJbHHKa bubmorexa HOK
https://m.edsoo.ru/7af6d9e6
57 Buemnue yribl bubnuorexa [JOK
TPEyroJibHUKA https://m.edsoo.ru/bc409f4f
58 Buemnue yribl bubnuorexa [JOK
TPEyroJIbHUKA https://m.edsoo.ru/371cbell
CyMMa BHYTPEHHHX YTJIOB
59 MHOTOYTOJIbHUKA U CyMMa bubmuoreka [JOK
BHEIIHHX YTIJIOB BBIITYKIIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHHUKA
CymMa BHYTPEHHHX YTITIOB
60 MHOTOYT'OJIbHUKA U CyMMa bubnunoreka [JOK
BHEIITHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYT'OJIbHUKA
CymMa BHYTPEHHHX YTTIOB
61 MHOTOYTOJIbHUKA U CyMMa bubnuoreka [IOK
BHEIITHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75ede0e
MHOTOYTOJIbHUKA
62 KonTtponsHas pabora Ne3 bubnuorexa [IOK

1o reMe "[lapannenbHOCTb.

https://m.edso0.ru/40947485



https://m.edsoo.ru/75899b52
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/070fd7db
https://m.edsoo.ru/5c90c339
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Cymma yrioB

MHOTOYI'OJIbHUKA"
[Ipu3Haku paBeHCTBA Bu6mmorexa IIOK

63 HPAMOYTOIbHAIX https://m.eds00.ru/330d63ff
TPEYroJIbHUKOB
[Ipu3Haku paBeHCTBA Bu6mmorexa IJOK

64 HPAMOYTOJIBHBIX https://m.edsoo.ru/0e1544dc
TPEYrOJIbHUKOB

65 [lepnenaukynsip u bubnuorexa [JOK
HaKJIOHHAsI https://m.eds00.ru/957310000000000
CBOWCTBO MeANAHBI

66 MPSIMOYT OJIbHOTO bubnuoreka [JOK
TpEyroJbHUKA, https://m.edsoo.ru/b34a450e
MIPOBEACHHON K THIIOTEHY3€
CBOWCTBO MeANaHbI

67 MPSAMOYTOJIbHOTO bubnuorexa [JOK
TPEyroJIbHUKA, https://m.edsoo.ru/83fabf79
MPOBEIEHHOMN K TUIIOTECHY3€E
Hpamoyrobibiii bu6moreka [IOK

68 TPEYTOJILHHK ¢ yrioM B 30 https://m.edsoo0.ru/52b57d0f
rpaaycoB
Hpamoyrobibili bu6mmoreka [JOK

69 TPEYTOILHHK € YrioM B 30 https://m.edsoo.ru/aec6d443
rpaaycoB
CoOOTHOILLIEHUS MEKTY Bubnmorexa [IOK

70 CTODOHAMIT H YIJTaMi https://m.edsoo.ru/95db41f7
TPEYroJIbHUKA
CoOOTHOILLIEHUS MEKTY Bubnorexa [IOK

& CTODOHAMI H YITaMi https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA

72 HepaseHctBo bubnuorexa [IOK

TPEYTOJIbHUKA.

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



https://m.edsoo.ru/330d63ff
https://m.edsoo.ru/0e1544dc
https://m.edsoo.ru/957310000000000
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HepaseHnctBo 0 nnuHe
JIOMaHOM

HepasenctBo mexny
IEPIEHIUKYIIPOM U

bu6mmoreka [{OK

73 HaKJIOHHOM. PaccrosHue ot https://m.edsoo.ru/7284chde
TOYKHU JI0 NPSIMOU
KonTponsnas pabora Ne4
ja | otomm Mpmuoyromie uGmorexa L1OK
" ’ https://m.edso0.ru/85f00be3
I'eomerpuueckue
HepaBeHCTBA"
75 OKpYXHOCTb, XOPJIbI U bubnuorexa [JOK
JIMaMETPbl, UX CBONCTBA https://m.edsoo.ru/588c3a8d
76 OKpYXHOCTb, XOPJIbI U bubnuorexa [JOK
JIMaMETpPhl, UX CBOHCTBA https://m.edso0.ru/02406d49
B3anmHoe pacrnosoxeHue
77 OKPY>KHOCTH U MPSIMOM. bubnuorexa [JOK
KacarenpHast 1 cexyrmas K https://m.edso0.ru/00d222d9
OKPY>KHOCTHU
Bsaumnoe pacnonoxeHue
78 OKPY>KHOCTH U MPSIMOM. bubnuoreka [JOK
KacarenpHast 1 cexyIas K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTHU
BsaumHoe pacnonoxeHue
79 OKPYXHOCTH U IPSIMOM. bubnunoreka [JOK
KacarenbHast 1 cekymas K https://m.edsoo.ru/a52f2800
OKPY>KHOCTHU
80 OKpyXHOCTb, BIIUCAaHHAs B bubnuorexa LIOK
yroJ https://m.edsoo.ru/3767ac35
81 OKpyXHOCTb, BHUCAHHAA B bubnmoreka [JOK
yroJl https://m.edsoo.ru/f019e49b
82 [lousrue o bu6mmoreka [JOK



https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/85f00be3
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F€OMETPUUECKOM MECTE
To4ek. [Ipumepsl
F€OMETPUUYECKUX MECT
TOYEK Ha IUIOCKOCTH

https://m.edso0.ru/9bdd6b63

TlongaTue o
reOMETPUYECKOM MECTE

bu6mmoreka [IOK

83 Touexk. [Ipumeps https://m.edsoo.ru/621adf85
T€OMETPUUECKUX MECT
TOYEK Ha MIIOCKOCTH
84 OrnrcaHHast OKPY>KHOCTb bubnuorexa [JOK
TPEyrojbHUKA, €€ IIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnrcaHHast OKPY>KHOCTD bubnuorexa [JOK
TpEYroJibHUKA, € IEHTP https://m.edso0.ru/c96254e9
B | et roues mon pemsem Bubmorexa LIOK
P D https://m.edsoo.ru/5894e7a4
reOMETPUUECKUX 33124
87| et roues mpn pemenn buGanotesa LIOK
PU D https://m.edsoo.ru/784342d1
reOMETPUUECKUX 33/1a4
3 | et roues npn pemenin bubmnorexa IOK
P D https://m.edso0.ru/05853a22
reOMETPUUECKUX 3a/1a4
8 meer tomek npn pensen ubmotera LIOK
P D https://m.edso0.ru/6903dff0
TreOMETPHUECKUX 3a/1a4
O60ocHOBaHUS MPOCTEHUITNX
o | oo s s B LOK
P P https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JIMHEUKOHN
O6OCHOBaHE/I$I MPOCTENIINX Bubmiorexa LIOK
91 MOCTPOEHUM, FTaNbl 3a4a4n

Ha IMOCTPOCHU S, PCUICHUC

https://m.edsoo.ru/f3bfbf74
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3a/1a4 Ha IOCTPOCHUE
LAPKYJIEM U JIMHEUKON

92

KonTtponsHas padora Ne5
1o Teme "OKpY HOCTb.
I'eomerpuueckue mecra
touek. [locTtpoenus ¢
MTOMOIIBIO TUPKYIIS U
JTMHEUKH"

bu6mmoreka [IOK
https://m.edsoo.ru/791dafc6

93

[ToBTOpenue u 06001IEHNE.

Pemenne 3amau,
WUTIOCTPUPYIOIIHNX CBSI3U
MG)K)Iy pa3J'II/I‘—IHI)IMI/I
TEMaMHU Kypca

bubmmoreka [{OK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpEeHME 1 0600IIEHNE.

Pemenne 3amau,
WUTIOCTPUPYIOIIHNX CBSI3U
MEXIY pa3InuHbIMHU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edso0.ru/38a31139

95

[ToBTOpEeHME M 000OIIECHNE.

Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy Pa3InIYHbIMU
TEMaMH Kypca

bu6mmoreka [JOK
https://m.edso0.ru/7382bcc4

96

[ToBTOpEeHME M 000OIICHNE.

Pemenue 3anau,
WJUTFOCTPUPYIOLIUX CBSI3H
MEXKy pa3InuYHbIMU
TEMaMH Kypca

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

97

[ToBTOpeHue u oboOIIeHNE.

Pemenune 3amay,
WJUTFOCTPUPYIOLIUX CBSI3H
MEXKy pa3InyHbIMU
TEMaMH Kypca

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



https://m.edsoo.ru/791dafc6
https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139
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[ToBTOpenue u oboOIIeHNE.

Pemenne 3amay,

98 WJUTFOCTPUPYIOIINX CBSI3H 1 bubmorexa HOK
https://m.edsoo.ru/8a4b94e4
MEXIY pa3InYHBIMU
TEMaMHU Kypca
[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
99 I/IJ'IJ'IIOCTpI/Ip}II[IOHH/IX CBSI3U 1 bubmmorexa [TOK
https://m.edso0.ru/397d166b
MEXIY pa3InYHBIMU
TEMaMHU Kypca
[ToBTOpEenue u 06001IEHNE.
Pemenne 3amau,
100 I/IJ'IJ'IIOCTpI/Ip;IIIOHII/IX CBSI3U 1 bubmorexa [TOK
https://m.edsoo.ru/c60d778a
MEXIY pa3InYHBIMU
TEMaMHU Kypca
101 Hrtorosast KOHTpoOJIbHASA 1 bubnuorexa [JOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
102 I/IJ'IJ'IIOCTpI/IpyHIOHlI/IX CBSI3U 1 bubmorexa I[TIOK
https://m.edso0.ru/971f7836
MEXAY pa3IndHbIMU
TeMaMu Kypca
OBIIEE KOJIMYECTBO YACOB 102

110 ITPOTPAMME
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8 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka KonT I Hata o0pa3oBaTe/bHbIE
. Beero POJIbHBIE PAKTHUECKHE | o yopyg p
padoTsI padoThbI pecypchl

1 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/8c2d08f0

2 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOCTBa https://m.edsoo.ru/0dbbebfb

3 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b

4 [Tapannenorpamm, ero nNpu3Haku U 1 bubmuorexa [JOK
CBOCTBa https://m.edso0.ru/dc674776

5 [Tapannenorpamm, ero npu3HaKu u 1 bubmuorexa [JOK
CBO¥iCTBA https://m.edsoo.ru/4823807b

6 [IpssmoyronsHUK, pOoMO, KBaapar, 1 bubmuorexa [JOK
WX MIPHU3HAKK U CBOHCTBA https://m.edsoo.ru/8abc88a8

7 [IpssmoyronsHUK, pOoMO, KBaapar, 1 bubmuorexa [JOK
WX MPHU3HAKK U CBOHCTBA https://m.edsoo.ru/d6a662c9

8 [IpssMmoyronsHUK, pOoMO, KBaapar, 1 bubnuoreka [JOK
UX MIPHU3HAKH U CBOHCTBA https://m.edsoo.ru/21884952

9 [IpssMmoyronsHUK, pOMO, KBaapar, 1 bubnmuoreka [JOK
UX MPHU3HAKH U CBOHCTBA https://m.edsoo.ru/a6373aa2

10 Cpennsisi TMHUA TPEYroJIbHUKA 1 bubmorexa [IOK
https://m.edsoo.ru/6elbcbbb

11 Cpennsisi TMHUS TPEYroJIbHUKA 1 bubmorexa LIOK
https://m.edsoo.ru/6b23a4c3

12 Tpaneuus. PaBHoOepeHHas 1 bubnuoreka [IOK
Tpanenusi, €€ CBOWCTBa U MPH3HAKU https://m.edsoo.ru/d61aa9d2

13 Tpaneuus. PaBHoOepeHHas 1 bubnuoreka [IOK
Tparnenys, e€ CBOMCTBa U MPU3HAKU https://m.edsoo.ru/17f960ca
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bubmuoreka [JOK

14 Hpsvoyrostbhast TparneLtis https://m.edso0.ru/3375c8f3
15 Cpennsisi TMHUS Tpaneuu BH6H_HOTeKa LOK
https://m.edsoo.ru/7963a7f5
bubnuorexa [JOK
16 Teopenma aseca https://m.edscl)lo.ru/342ea505
bubnuorexa [JOK
17 Teopema Pareca https://m.edsg).ru/a2402d2b
18 Teopema 0 IpONMOPIMOHAIIBHBIX bubnuorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IpOMOPIMOHATBHBIX bubnuoreka [IOK
0Tpe3Kax https://m.edsoo.ru/8eccc056
20 Lentp mMacc TpeyrojgbHHKa BH6H_HOTeKa LOK
https://m.edsoo.ru/9cbcfo6c
21 LlenTpanibHO-CUMMETPUYHBIE bubmuorexa [JOK
burypst https://m.edso0.ru/8578076a
29 KOHTpO{II)HaSI pabota Nel o Teme bubmuorexa [JOK
"YeThIpEXYroabHUKH" https://m.edsoo.ru/bed0fof3
23 [Tomo6ue TpeyroJIbHUKOB, bubmuorexa [JOK
KOA(QGHIHEHT MoK00us https://m.eds00.ru/19400684
24 [Tonobue TpeyroJIbHUKOB, bubnmuoreka [JOK
KO3 PHUIHEHT MOoI00us https://m.edsoo.ru/21ebb50b
25 [Tpu3naku mogo6ust TPEYroIbHUKOB BH6H_HOTeKa LOK
https://m.edsoo.ru/bbf2c3a6
26 [Ipu3naku mogo6ust TPEYroIbHUKOB BH6H_HOTeKa LOK
https://m.edsoo.ru/8db11ff7
27 [Tpu3Haku mo1o0us TPEYTrONbHUKOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/9ed11d5b
28 [Ipu3Haku nmoo0us TPEYTroNbHUKOB bubmmorexa [IOK
https://m.eds00.ru/152d2193
29 [Ipu3Haku nmoo0us TPEYTrONbHUKOB bubmmorexa [IOK

https://m.edsoo.ru/23dc95f1
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bubmuoreka [JOK

30 ITpusnaiu noz00mA TPEyroMLHIKOR https://m.edso0.ru/8d1d9d16
31 [Ipumenenue nopooust npu bubnuorexa [JOK
pEIICHUH MTPAKTUYCCKHX 3a/1a https://m.edso0.ru/d97bf297
30 [Ipumenenue nopooust npu bubnuorexa [JOK
PCLICHUY MTPAKTUYECKHX 33124 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue noaoous npu bubnuorexa [JOK
PELICHUY MTPAKTUYECKHX 33124 https://m.edsoo.ru/e0d80738
[Ipumenenue noao6us npu bubnuorexa [JOK
34 .
PELICHUY MPAKTUYECKHX 33124 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue noao6us npu bubnuoreka [IOK
pEIIECHUH TPAKTUYCCKHX 3a/1a https://m.edsoo.ru/8717eeba
36 [Ipumenenue noao6us npu bubnuoreka [IOK
pEIICHUH TPAKTUYCCKHX 3a/1a https://m.edso0.ru/d9159d9d
37 E;:gggffogzgzznrfono6nﬂ u bubmmorexa HOK
https://m.edsoo.ru/aaf7e944
Mo0OHBIX huryp
38 KonTtponbHas padota Ne2 o teme bubmuorexa [JOK
"TToo6ue" https://m.edso0.ru/89c3236d
39 TToustue wiomanu. ColicTBa bu6mmoreka [JOK
IUTIOIIAJIECH TEOMETPHUECKUX (DUTYP https://m.edsoo.ru/7af5b92e
40 TToustue wiomanu. CBolicTBa bu6mmoreka [JOK
IUTIOIIAJICH TEOMETPHUECKUX (DUTYP https://m.edsoo.ru/37a176c0
a1 ITonsarue miomanu. CBoiicTBa bu6mmoreka [JOK
IUIONIA/ICH TEOMETPUICCKUX UTYD https://m.edso0.ru/6004265a
[Ipocreiimue Gpopmynbl s
42 TUIOLIAIU TPEYTOJIbHUKA, bubnnoreka [JOK
napaJuienorpaMma, pomoa u https://m.edsoo.ru/596aldOe
Tpanenuu
[Ipocreiime Gpopmynbl s Bubmiorexa LIOK
43 JIOIIAIM TPEYTOJIbHUKA,

napajiesiorpaMma, pomoa u

https://m.edsoo.ru/f636delf



https://m.edsoo.ru/8d1d9d16
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Tparneuuu

[pocteiimme Gopmynsl amst
IUIOIIAIU TPEYrOJIbHHUKA,

bubmmoreka [{OK

44 napaJuiesorpaMma, pomoa u https://m.edso0.ru/9732274d
Tparnenuu
[pocteiimme GopmMysl s

45 IIJIOIIAI TPEYTOJIbHUKA, bubnuorexa [JOK
napauiesiorpaMma, pomoa u https://m.edso0.ru/e6458963
Tparnenun
[Ipocreiimme Gopmynbl s

16 IIJIOIIAI TPEYTOJIbHUKA, bubnuorexa [JOK
napauiesiorpaMma, pomoa u https://m.edsoo0.ru/0b18fc61
Tpamneuu
[Ipocreiimue Gopmynbl s

47 IJIONI[AU TPEYTrOJIbHUKA, bubnuoreka [IOK
napasuiesiorpaMma, pomoa u https://m.edsoo.ru/eb691e04
Tpaneuuu
[IpocTeitmme popMynb s

48 IJTONIAX TPEYrOJIbHUKA, bubmuorexa [JOK
napauiesiorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[IpocTeitmme GpopMyIbl s

49 IJTONIAU TPEYrOJIbHUKA, bubnuorexka [JOK
napasuiesiorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tpanenuu
[Ipocreiimme Gpopmynbl ams

50 TUIOLIAIU TPEYTOJIbHUKA, bubnnoreka [JOK
napasuiesiorpaMma, pomoa u https://m.edsoo.ru/a3f9beld
Tpanenuu

bu6mmoreka [JOK
51 I[Tnomau mo1o6HbIX GUryp https://m.edsoo.ru/d8638f34
52 [Mnomaan mogo6HBIX puryp Eubmorexa LIOK

https://m.edso0.ru/2383022e
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bubmuoreka [JOK

53 [Tnomaan moxo0HBIX GUryp https://m.edsoo.ru/5ee2a7d4
54 KonTtponsHas padota Ne3 mo treme bubnuorexa [JOK
"TInomags" https://m.edso0.ru/05f10573
bubnuorexa [JOK
o Teopewa Iudaropa https://m.edsg).ru/7f631f27
56 [Ipumenenue Teopemsl [Indaropa bubnuorexa [JOK
MIPY PEIICHUHU MPAKTUYECKUX 3a/1a4 https://m.edso0.ru/4829510
57 [Ipumenenue Teopemsl [Indaropa bubnuorexa [JOK
IIPU PEIICHUHU MPAKTUYCSCKUX 32124 https://m.edsoo.ru/a9tbd79b
58 [Ipumenenue Teopemsl [Tudaropa bubnuoreka [IOK
NIPY PEIICHUHU MPAKTUICCKUX 3a/1a4 https://m.edso0.ru/396250fc
59 [Ipumenenue Teopemsl [Tudaropa bubnuoreka [IOK
IIPU PEIICHUU MPAKTUICSCKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopemsl [Tudaropa bubmuorexa [JOK
[IPH PEIICHUN TPAKTHYECKUX 33144 https://m.edsoo.ru/cb69a011
61 [IponoprmoHanbHbIE OTPE3KHU B bubmuorexa [JOK
MPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopimoHanbHbIE OTPE3KHU B bubmuorexa [JOK
PSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponoprmoHanbHbIe OTPE3KHU B bubnmuoreka [JOK
MPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [IponoprumoHanbHbIe OTPE3KHU B bubnmuoreka [JOK
PSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 IIponoprmoHanbHBIE OTPE3KHU B bubnunoreka [JOK
PSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 IIponoprmoHanbHBIE OTPE3KHU B bubnunoreka [JOK
PSIMOYT'OJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c024ef14
6 rotamencoemperostma BuGmrorexa LIOK
HPAMOYTOTHHOTO TPeyroTbHHKa https://m.edsoo.ru/132b4ef6
68 CuHyc, KOCUHYC, TAHT€HC U bu6mmoreka [JOK
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KOTAHT€HC OCTPOTO yriia
MMPpAMOYT'OJIbHOT'O TPCYTOJIbHHUKA

https://m.edsoo0.ru/f089efh9

CuHyc, KOCUHYC, TAHT€HC U

bu6mmoreka [{OK

69 KOTAHICHC 0CTpOro yliia https://m.edsoo.ru/b41c2719
MPSIMOYTOJIHOTO TPEYrOJIbHUKA
70 Tpuronomerpuyecknue GyHKINU bubnuorexa [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
7 Tpuronomerpuueckue GyHKIHH bubnuorexa [JOK
yrioB B 30°, 45° u 60° https://m.edso0.ru/6b294349
KontposabHas Ta Ned o tem
72 "'I(‘)eol?;nfa I‘?H(i?:foop: I/JI\r Haqe?nae ) bubmorexa HOK
" https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUH
73 Bnmcannbie v IEHTpaIbHBIE YTIIBI bubmorexa LIOK
https://m.edsoo.ru/ae5f890d
74 Bnucannbie v IEHTpaIbHBIE YTIIBI bubmorexa I[TOK
https://m.edsoo.ru/d0233fa0
75 Bnucanubie U IEHTpaIbHBIC YTIIBI bubmmorexa HOK
https://m.edsoo.ru/ccaeedb0
76 Brnucannbie ¥ IEHTpaIbHBIC YTIIBI bubmorexa [TOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM 1 bu6mmoreka [JOK
XOPIOH https://m.edsoo.ru/775efa2f
78 Yron mexay KacaTeJIbHOM 1 bu6mmoreka [JOK
XOPIOH https://m.edsoo.ru/09166b3d
79 VYribl MeXy XOpJamMu U CEKYIIUMU Brbmorexa LIOK
https://m.edsoo.ru/022e729c
80 VYribl MeXy XOpJamMu U CEKYIIUMU Bubmzorexa LHOK
https://m.edsoo.ru/84a32a80
81 BnucanHble 1 OnMCaHHBIE bu6mmoreka [JOK
YeThIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
82 BrnucanHble 1 OnIMCaHHBIE bu6mmoreka [JOK

YeThIPEXYTOIbHUKI

https://m.edsoo.ru/aa6clad6
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CBolicTBa U NPU3HAKY BIMCAHHOTO

bubmuoreka [JOK

83 Y4eThIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKU BIUCAHHOTO bubnuorexa [JOK
Y4eThIPEXYTOJbHHUKA https://m.edso0.ru/60435d9b
85 CBoiicTBa ¥ MPU3HAKU BIUCAHHOTO bubnuorexa [JOK
Y4eThIPEXYTOJbHHUKA https://m.edsoo.ru/cfoe646f
86 CBoiicTBa ¥ MPU3HAKHU BITUCAHHOTO bubnuorexa [JOK
YeThIPEXYTOJbHUKA https://m.edso0.ru/0b0501a3
87 B3anmHoe pacnosnoxeHue IByx bubnuorexa [JOK
OKPY)KHOCTEH https://m.edsoo.ru/420d844e
88 B3anMHoe pacniosioskeHue 1Byx bubnuoreka [IOK
OKpY)KHOCTEH https://m.edsoo0.ru/42da86f2
89 Kacanue okpyxHOCTEH bubmorexa I[TOK
https://m.edsoo.ru/4cbf4ff9
90 Kacanue okpyxHOCTEH bubmmorexa HOK
https://m.edsoo.ru/52dcbe7d
91 OO61ue kacaTelbHbIE K IBYM bubnuoreka [IOK
OKPYXKHOCTSIM https://m.edsoo.ru/d2151a62
o | Koo pior e e Busorsa 101
w https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpEeHME M 000OIICHNE.
93 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexka [JOK
CBSI3U MGy Pa3IMIHBIMUA TEMaMU https://m.edsoo.ru/74d89ab9
Kypca
[ToBTOpEeHME M 000OIICHNE.
94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bu6mmoreka [JOK
CBSI3U MEX/y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/6d05bcd8
Kypca
[ToBTOpenue u 06001IeHUE. Bubmiorexa LIOK
95 Pemrenue 3aaau, HIUTIOCTPUPYIOMINX

CBA3U MCXKAY PA3JIMYHBIMA TCMaMHU

https://m.edso0.ru/51013847
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Kypca

[ToBTOpenue u oboOIIeHNE.

96 Pewrenue 3ana4, MILUIFOCTPUPYIOIIUX 1 bubnuorexa [JOK
CBSI3U MEX]y Pa3IMYHBIMUA TEMaMU https://m.edso0.ru/248181a0
Kypca
[ToBTOpenue u oboOIIeHNE.

97 Pemrenne 3aaa4, MILTIOCTPUPYIOIMIMX 1 bubnuorexa [JOK
CBSI3U MEX/y Pa3IMYHBIMUA TEMaMHU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEHue u 06001IEHNE.

98 Pemrenne 3aaa4, MILTIOCTPUPYIOIIMX 1 bubnuorexa [JOK
CBSI3U MEX/y Pa3IMIHBIMUA TEMaMHU https://m.edso0.ru/6a69702b
Kypca
[ToBTOpEeHME 1 0600IIEHNE.

99 Pemrenue 3aa4, MILTIOCTPUPYIOIMINX 1 bubnuoreka [IOK
CBSI3M MEIK/Y Pa3IHYHBIMUA TEMaMHU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpEeHME M 000OIIECHNE.

100 Pemenue 3ana4, WILTIOCTPUPYIOIIUX 1 bubmuorexa [JOK
CBSI3M MEK/Y Pa3IHYHBIMUA TEMaMHU https://m.edsoo.ru/7942fc3c
Kypca

101 Hroropas koHTpoJIbHAS paboTa 1 ﬁtI/tISJSI:I;I/(r)rTIZI;jaS(ﬂ).OrIS/CZ 695¢10
[ToBTOpEeHME M 000OIICHNE.

102 Pemenue 3ana4, WILTFOCTPUPYIOIIUX 1 bu6mmoreka [JOK
CBSI3U MEK/y Pa3IMIHBIMUA TEMaMHU https://m.edso0.ru/b4981045
Kypca

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Ne Tema ypoxka Kour T Jata o0pa3oBaTejibHbIE
/i Beero POJibHBIE PAKTHYECKHE | L oyopyg p
padoThI padoThbI pecypchl
1 CuHyc, KOCHHYC, TaHT€HC yTriI0B OT 0 1 bubnuotexa [JOK
1o 180° https://m.edso0.ru/33005d2b
2 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuotexa [JOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
3 @opMynTBl TPUBEICHUS 1 bubmmorexa [TOK
https://m.eds00.ru/98813486
4 @opMyIIbl IPUBEICHUS 1 bubmorexa IOK
https://m.edsoo.ru/e00324ad
5 Pemrenne tpeyronbHukoB. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.edso0.ru/9738e456
6 Pemenue tpeyronpaukoB. Teopema 1 bubnuorexa [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
7 Teopema cuHycoB 1 bubmorexa HOK
https://m.edsoo.ru/820ebf06
8 Teopema cuHycoOB 1 bubmmorexa [IOK
https://m.edso0.ru/000dd68f
0 | nenomsosamen reopewns rocmycos | 1 Bufimorera LIOK
https://m.edsoo.ru/da65db4c
U TEOPEMbI CHHYCOB
T S Bufimorera LIOK
https://m.edsoo.ru/ed170337
U TEOPEMBbI CHHYCOB
11| wenomsosamen reopount socmnyeos | 1 BuGmnorera LIOK
https://m.edsoo.ru/fd237192
Y TEOPEMBI CHHYCOB
12| wenomsosamen reopevnt socumyeos | 1 BuGmioresa LIOK
https://m.edso0.ru/66b247d5
Y TEOPEMBI CHHYCOB
13 Tpuronomerpuueckue GopMyIsl Jis 1 bubnuoreka [IOK
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miomaau TpCyroJibHuKa,
IapajijiejorpaMmma

https://m.edso0.ru/009bfl7e

Tpuronomerpuueckue GOpPMYIIbI IS

bu6mmoreka [{OK

14 TUTOHAH TPEYTOIIbHHEA, https://m.edsoo.ru/3479efa2
napajuiesiorpamma
5 | emoncpmer: bomo s 10K
HApATENorpaMMA https://m.edsoo.ru/c9e4273f
5 | emmonepmer: bomo s 10K
HApATTeNorpaMMA https://m.edsoo.ru/35e8ab1f
bubnuoreka [IOK
17 ®opwyia Tepora itps:/im eco0 ru/ad8e9ds9
bubnuoreka [IOK
18 Popmyra ['epona s/ 0500 1/BB04T
bubnuoreka [IOK
19 Popmysa I'epona httDs://m.edsg).ru/03b9324c
20 dopmyia MI0MAa1 BHITYKIOTO bubnuorexa [JOK
YeTHIPEXYTOJbHUKA https://m.edsoo.ru/e20462b0
21 dopmyiia MI0MAI1 BHITYKIOTO bubnuorexa [JOK
YETBIPEXYTOJbHUKA https://m.edsoo.ru/1b3f8284
29 Kontponbnas padota Nel o teme bubmuoreka [JOK
"Perrenue TpeyroabHUKOB" https://m.edsoo.ru/71316455
23 Xopsl U 10100HBIE TPEYTOJIBLHUKHU B bu6mmoreka [JOK
OKPY)KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema o0 MpoU3BENEHUHN OTPE3KOB bubnuoreka [JOK
XOPJI https://m.edsoo.ru/9a6b9583
o5 Teopema 0 IpOU3BEACHUU OTPE3KOB bubnuorexa [IOK
XOpA https://m.edso0.ru/3280910d
26 TeopeMsl 0 IPOU3BENCHUH OTPE3KOB bubnuorexa [IOK
CEeKYIIHNX https://m.edsoo.ru/7c74ebdb
27 TeopeMmsl 0 MPOU3BENCHUH OTPE3KOB bubnuorexa [IOK
CEeKYIINX https://m.edsoo.ru/ccdb3092
28 Teopema o kBasipaTe KacaTenbHOU bubnuoreka [IOK
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https://m.edsoo.ru/3cde33ca

29 Teopema o kBajipare KacaTeIbHON bubmorexa HOK
https://m.edsoo.ru/d6df6¢c82
bu6mmoreka [{OK

30 Teopemsr Hener u Menenas https://m.edsoo.ru/f2218dfa
bu6mmoreka [IOK

31 Teopemst Hespt 1 Menenas https://m.edsoo.ru/a463clbc
bubmmoreka [{OK

32 Teopemsr Henrr u Menenas https://m.edsoo.ru/ela81aa9
bubmmoreka [{OK

33 Honsrue 0 romotein https://m.edsoo.ru/14e624fd

34 KonTponbnas pabora No2 o teme bubnuoreka [JOK

"Tlogo6ue TpeyroJpHUKOB" https://m.eds00.ru/15177855
| Y ek e, B 10K
1 . A https://m.edsoo.ru/2dcfad6b
YJICH, NX TEOMETPUUCCKUN CMBICTT
o | S ook eer Bumorea 10K
. https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPUUCCKUNA CMBICT
37 E:;)r?g;;ﬁil;i;;;gﬂb npsAMBIX (depe3 Brbmaorexa LOK
. https://m.edso00.ru/6d686658
yTII0BOM KOd(DPHITEHT)

38 VYpaBHEHHE OKPYKHOCTH bubmorexa [IOK
https://m.edso0.ru/1658a6fd

g | Coomems e Bumorera 110K

Py p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
o | Do repecen Bumorera 10K
OKpYHOCTE p https://m.edso00.ru/5777b234
KOOPAMHATAX
a1 dopMyiia pacCTOSIHUSA OT TOYKH JI0 bubnuorexa [IOK
npsIMOI https://m.edsoo.ru/5ffdeecd
42 [Imomane mapannenorpamMma B bu6moreka [JOK

KOOpAUHATaX, IIOHATUC 00

https://m.edsoo.ru/19f84dae
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OPUEHTUPOBAHHON TIOLIAIN

HpI/IMeHeHI/IC MCTOAa KOOpAUHAT B

43 MIPAKTUYIECKH-OPUCHTUPOBAHHBIX bubmorexa [TOK
https://m.edsoo.ru/7b10a3a5
TeOMETPUYECKUX 3aJadax
44 KonTtposneHas padota Ne3 mo teme bubnuorexa [JOK
"Meto koopauHat" https://m.edso0.ru/b1271082
45 BekTopsl Ha IIJI0CKOCTH bubmorexa LHOK
https://m.edsoo.ru/bd9a630e
KEHHUE U BEIYUTAHUE BEKTOPOB —
46 E;I;Bnia TepeyronLHIE/lIKaeH SR bubmorexa LHOK
https://m.edso0.ru/193ca346
napajuiesiorpamma
KEHUE W BEIYUTAHUE BEKTOPOB —
47 1(1:;)1;31/1?121 Tepeyl“OJ'II)HIE/lIKaeI/I SR bubmorexa OK
https://m.edsoo.ru/01d8e6al
napajuiesiorpamma
48 YMHOXEHHEe BEKTOpa Ha YHCIIO bubmorexa I[TOK
https://m.edsoo.ru/e540d478
49 Koopaunats! BekTOpa bubmmorexa HOK
https://m.edso0.ru/2278518f
o | Coomame e o, B LOK
https://m.edso0.ru/c492667b
KOOpJIMHaTaxX
| oo e o, B LOK
https://m.edsoo.ru/2560ab87
KOOpJIMHATaX
52 [IpuMeHeHre BEKTOPOB B (DU3HKE, bubnuoreka [JOK
LEHTP Macc https://m.edsoo.ru/1cfb8928
53 [Tonsatue o 6a3uce (Ha MIOCKOCTH). bubnuoreka [JOK
Pa3znoxxeHust BEKTOPOB 1o Oa3ucy https://m.edsoo0.ru/757b9b30
54 [Tonsitre o 6a3uce (Ha MIOCKOCTH). bubnuoreka [JOK
PaznoxeHust BEKTOpOB 1o 0azucy https://m.edsoo.ru/cfe5295e
55 [Tonsitre o 6a3uce (Ha MIOCKOCTH). bubnmoreka [JOK
PaznoxeHust BEKTOpoB 1o 0a3ucy https://m.edsoo.ru/e1a50237
56 CkansipHO€ MPOU3BE/IEHUE BEKTOPOB, bubnmnoreka [JOK

FCOMCTpI/I‘{CCKI/Iﬁ CMBICII

https://m.edsoo.ru/afb9a2a0
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BBIPA)KCHUE B IEKapPTOBBIX
KOOPAMHATAX

JAucTpuOyTHBHOCTH CKAJISIPHOTO

bu6mmoreka [{OK

> POM3BEICHHUS https://m.edsoo.ru/Obcd3387
58 CkansipHO€ MPOU3BE/ICHUE U bubnuoreka [JOK
POCIMPOBAHUE https://m.edsoo.ru/0f16f5da
IIpuMeHeHune ckaasspHOT
59 H}ZI))OI/I?;e;erI; BichI())prOnm bubmmorexa [TOK
https://m.edso0.ru/9d7b1240
HaxOJICHUS JIJTUH U YTJIOB
50 | npomssesrmun mexropos 41 ubmorera LIOK
https://m.eds00.ru/99791584
HAaxOKJICHUS JIJTUH U YTJIOB
6L | mpowsmencam nexropos Buorexa LIOK
https://m.edsoo0.ru/894c1248
HaxOJKJICHUS JIJTUH U YTJIOB
62 Pemenue reomerpruyueckux 3aaay ¢ bu6moreka [IOK
MTOMOIIIBIO CKAJSIPHOTO MIPOM3BEICHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpruyueckux 3aaad ¢ bu6moreka [IOK
MTOMOIIIBIO CKAJSIPHOTO TIPOM3BEICHUS https://m.edsoo.ru/75a5e4a7
64 KontponbHas padota Ned4 o teme bubnuorexa [JOK
"Bektopsr" https://m.edsoo.ru/55678a9d
65 [IpaBuiabHBIE MHOTOYTOJTBHUKH, bubmuoreka [JOK
BBIYUCIICHUE UX DJICMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHbIE MHOTOYTOJIBHUKY, bubnuorexa [IOK
BBIYMCJICHUE UX DJICMEHTOB https://m.edso0.ru/2517463d
67 [IpaBunbHbIE MHOTOYTOJIBHUKY, bubnuorexa [IOK
BBIYUCIICHUE UX DJICMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBUIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
BBIUMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Yucno m 1 1MHa OKPYKHOCTH bubmmorexa [IOK
https://m.edsoo.ru/78b4dc48
70 Yucno m 1 1IMHAa OKPYKHOCTU bubmmorexa [IOK
https://m.edso0.ru/825e73c7
71 JUIMHa Ayr¥ OKpYXKHOCTH bubnuoreka [IOK
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https://m.edso0.ru/3c2983f9

72 JUiHa Ayru OKpYXHOCTH bubmmorexa LHOK
https://m.edsoo.ru/4eb62ffb

73 Pannannas mepa yria bubmmorexa LHOK

pa yr https://m.edsoo.ru/d3b68dca
74 Panuannas mepa yria bubmmorexa LHOK
g pa yr https://m.edsoo.ru/e97f0369
75 [Inomane Kpyra u ero 3J€MEHTOB bubnuorexa [JOK
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomane Kpyra u ero 3J€MEeHTOB bubnuorexa [JOK
(cexTopa M cerMeHTa) https://m.edsoo0.ru/10a2b760
77 [Inomane Kpyra u €ro 3JI€MEeHTOB bubnuoreka [JOK
(cexTopa M cerMeHTa) https://m.edso0.ru/0d98bb54
BHchnerme MEPUMETPOB H Butmotexa LIOK
8 TUIOWAAICH QUTYP, BKIIOYAIOMX https://m.edsoo.ru/1f673d06
AJIEMEHTHI Kpyra " '
Bblqncnelvme MIEPUMETPOB U Bubmiorexa [[OK
& TIOMaCH QUIYp, BRIIOIAIONHX https://m.edsoo.ru/adbcd171
AJIEMEHTHI Kpyra " '
‘I‘<OHTp0J'II>Ha}I pabota Ne5 o Teme BuGnuotexa LIOK
80 JUTHHA OKPYKHOCTH H ILIOL(A/: https://m.edso0.ru/0353e638
Kpyra" o '
81 LleHTpanbHast CHMMETPHS bubmotexa [IOK
https://m.edsoo.ru/e63ff8f2
bubmuoreka [JOK
82 LlenTpanbHO-CUMMETPHYHBIE (PUTYPBI https://m.edsoo.ru/5dbbfd1f
bubmuoreka [JOK
83 Hoopot https://m.edsoo.ru/a59548ae
bu6mmoreka [JOK
84 Ocepast cumMeTpHst https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06061eHue. Pemenue Bubmorexa [IOK

85 31T, HILTOCTPHPYIOTIHX CBASH https://m.edsoo.ru/46bcel28
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca T '

86 @urypsl, CHMMETPUYHBIE bubnuoreka [IOK
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OTHOCHUTEIILHO HEKOTOPOH OCH

https://m.edso0.ru/a6b0094b

87 [MapannenbHbIii IepeHoc Bubmuotexa LIOK
https://m.edso0.ru/3b681983
88 TTousiTie IBMKEHMS U €0 CBOMCTBA bubnmorexa [TOK
https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
89 Pasenctso duryp https://m.edsoo.ru/aba7d464
90 [IposiBIeHUsI CHMMETpPUH B IPUPOJIE, bubnuorexa [JOK
YKHBOITUCH, CKYJIBIITYPE, apXUTEKTYpPE https://m.edso0.ru/92b823fd
91 Komno3unnu asmxenuil bubmmoreka [{OK
(pocreiiine mprUMepsI) https://m.edsoo.ru/2a4a2ba8
o | Lomreme s obobueme Pancue Bumorera 0K
Aad, PHPYIOLI https://m.edsoo.ru/efefead3
Me)KlIy paSJ’II/I‘IHBIMI/I TEMaMHUu Kypca
o | Lomreme s obobueme Pemcue Butmorea 110K
Aat, PHPYIOLI https://m.edsoo.ru/c58e409e
MEXTy Pa3IMIHBIMUA TEMaMH Kypca
o | HomopemencboGuems Pane B LOK
Aat, PHPYIOL https://m.edsoo.ru/54d14267
MEXTy pa3InIHBIMU TEMaMH Kypca
s | Homopemen cboGuems P B LOK
Adt, pHpYIom https://m.edso0.ru/a78455¢c5
MEXTy pa3InIHBIMU TEMaMH Kypca
o | HomopemencGeGueme P B LOK
Jad, PUPYIOLLL https://m.edso0.ru/2e7695cf
MEX]y Pa3JIMYHBIMH TEMaMH Kypca
o7 T;oizoiej;ne I:i 0506&16?11;1(6. ;eH;eHHe BuGmuorexa [IOK
3ajat, WITIOCTPHPYIOLINX CBiL3 https://m.eds00.ru/6383d98a
MEX]Ty Pa3INYHBIMH TEMaMH Kypca
o | Homopeme ncGeGuems Paner Buorra LOK
Aat, PHPYIOLL https://m.eds00.ru/89c5365f
MEX]Ty Pa3JINYHBIMH TEMaMH Kypca
99 IToBTOpenue u o6o0mmenue. Pemenue bubnuorexa [IOK

3aa4, WJUIIOCTPUPYIOIUX CBA3U

https://m.edsoo.ru/0dcedafl
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MCXKAY pa3JIMIYHbIMU TCMAaMH KypcCa

[ToBTOpenue u o6o0menue. Pemenne

bu6mmoreka [IOK
100 3ajiat, WUTIOCTPUPYIOLIIX CBA3HN 1 https:/m.edso0.ru/27b735e9
Me)KHy pa3JII/I‘-IHI)IMI/I TEMaMH Kypca
b K
101 Hrorosas kouTposbHas paboTa 1 h tI/tISgI;I/(r);ZI;icI)_})Oru 1073bcf5d
[ToBTOpenue u o6odmeHne. Pemenne BuGmmotexa LIOK
102 3a/1at, HITIOCTPUPYIOIIHMX CBASH 1 https:/m.eds00.ru/1852817e
Me>1<z[y pa3J'II/I'-IHBIMI/I TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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