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HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3eOB ILIKOJIbHOW MaTeMaTUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHW M B3aMMHOE pAaCIHOJIOKEHHE, ONUpAaeTcsl Ha JOTHYECKYIO,
J0Ka3aTeabHy0 JUHUIO. LleHHOCTh M3y4yeHHs reoMeTpUd Ha YpPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyKIeHusi «OT TMPOTUBHOIO», OTIMYAThb CBOMCTBA OT MPU3HAKOB,
dopMynrpoBaTh oOpaTHbIe yTBEpkaeHUA. Ocob0e 3HaUeHUE T0Ka3aTeNbHAs TUHUS
UMeeT I yrayOaEéHHOro U3y4eHUsl MaTeMaTHKU.

Lenbto n3yyeHus TeOMETPUH SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTUYECKUX, TaK U TPAKTUUECKUX 3a]1a4, BCTPEUAIOIINXCS B
peanbHOM  ku3HU.  OOywamomuiics  JOJDKEH  HAay4YUTbCs  OMNPENEsTh
reOMETPUYECKYI0 (UTYpy, ONMUCHIBATH CJIOBAMHM YEPTEXK WIM PUCYHOK, HAUTH
IoN[aJb  3€MEJIBHOT0  y4YacTKa, pacCUUTHIBATh  HEOOXOJIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpebdyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBATHOCTD IMOJYUYEHHOTO pPe3yJIbTaTa.

Oco0eHHOCTh Y4eOHOTo Kypca yriayOaéHHOTO U3yUYeHUs TEOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs He MPOCTO 3HAKOMSTCS C ONPEACIIEHHBIMU TOHITHIMU, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TCOMETPHUH U3Yy4aloTCs Ha OoJiee riIy0OKOM YpoBHE, a 00yJaromuecs mIpuoopeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrke u nHHOpMAaTHKeE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMH 3HAHUSIMU TPU PELICHUH NPAKTUUYECKUX
3a/1ad4.

CornacHo yueOHOMY TuTaHy B 7—9 Kiaccax n3y4aeTcsl yriiyOnEHHBINA yaeOHbIH
Kypc «l'eoMerpusi», KOTOpPBIA BKJIIOYAET CJIEAYIOINIME OCHOBHBIE pa3ieibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HeTbipéxyronbHukmny, «Ilogodue», «IneMeHTsl TpUrOHOMETpUM», «llnomanny», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 vaca (2 gaca B Heneno), B 8 kiacce — 68 vaca (2 yaca B Heneno), B 9 kimacce —
64 gaca (2 gaca B HEZIETIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3aumHOe pacronoxeHue TOueK Ha NpsMod. M3mepeHue IMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Bupael nomanbix. JiimHa nomaHoi. MHoroyronsHuku. llepumerp
MHOTOyroJjibHUKa. [IOHSITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYT'OJIbBHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKM U WX cBoicTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpUU. [IpumMepsr
CUMMETPHH B OKPY’KAIOLIEM MHUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEIEHU O nocTynare EBkinuaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reoMeTpuu. CBONCTBA U MPU3HAKU
napamuieNbHbIX OpsiMblx. CyMma YIJIOB TpeyrojbHHKA. BHelIHHe — yriibl
TpeyroibHuKka. CymMMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJI0HHag. CBOMCTBO MEJMAaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEAEHHOMN K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, 1MaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYyKHOCTH U
npsamoi. KacarenpHas u cexymas K OKpy>kHOCTH. OKpy>KHOCTb, BIIMCaHHAs B yTOJl.
IIpocreiiime MoCcTpoeHus ¢ MOMOIIBIO LUPKYIIS U JINHENKH.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe ToYeK. lIpuMepbl reoMeTpuiecKknux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yriia u CepeIuHHbIN EPIEHIUKYIISP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LEeHTp. MeTox reOMETPUYECKUX MECT TOUEK IIPU PELICHUU F€OMETPUUECKUX 3a1ay.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOEHUH, 3Tarbl
3a/1a4M HA MOCTPOCHUS, pELIEHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HAKu H cBoicTBa. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpHU3HAKU U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa M pu3Haku. [IpsmoyronbHas tpaneuus. CpeaHsis JUHUS TPaNeuu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOM3BOIBHOTO YETHIPEXYTOJIBHHKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt momoous. Ilpusnaku momoOus
TpeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [Inomanu momo6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyrOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu pemreHun
MMPAKTUUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrino B 30°% 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTbIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO



BnucanHbIE ¥ IEHTpaAJIBHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOPJAOM. YTJIbI
MEXIy XOpJaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJBHNKA. B3auMHOE pacnosiokeHue IBYyX OKpykHocTel. Kacanwne
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. dopMysbl  MPUBEICHHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Penienue 3aaau
T€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue dbopmynbl s IUIOIIA A  TPEYrOJIbHHKA,
napajiesniorpaMmma, pom6a, Tpanenuu. dPopmyna I'epona. Popmyna miomagu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOA00HBIE TPEYTOJILHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeICHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIINX, TEOpPEMA O KBaApaTe
KacatesnbHOU. [IpuMeHeHne npy peleHny reoMeTpruIecKux 3aaad. Teopembl UeBbl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamnenbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHue okpykHOCTH. Haxox1eHue nepecedyeHnil OKpYKHOCTEHN U MTPSMBIX
B KoopauHatax. DopMmysia pacCTOSSHHSL OT TOYKM 10 TpAMou. I[lnomanb
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopbl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOopa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTax. [[puMeHeHne BeKTOpoB B (pru3MKe, MEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKUII CMBICI M BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkansipHoe mpousBelieHHME U mpoeuupoBaHue. [IpuMeHeHue CKalspHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAxXOXJACHUA [JJIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JAnvHa OKPYKHOCTH M IUIOIIAABL Kpyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. I'paycHas u paguaHHas
Mepa yrIja, BBIYMCICHUE JUIMH OYyr OKpyxHocTeu. Ilmomans kpyra, cekropa,
cermenTa. Mctopuueckue cBeZieHus1 00 U3MEPEHUU ITTUHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnast cummerpus. LlenTpanbHo-cumMerpuunbie Gurypsl. [1oBopoT.
OceBas cummeTpus. @Urypbl, CUMMETPUUYHBIE OTHOCHUTEJIBHO HEKOTOPOW OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBenctBo ¢uryp. IlposBieHus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM HMHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHMCKON
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKJICHHUIO 3TUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LUBUIIM3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pe(IeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM ISl OKpYKAIOLIEH Cpeibl, 0CO3HAHUEM TIJI00aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JCSTeNIbHOCTh, B TOM YHUCJIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
MOHSITHSI, TUIOTE3bl 00 O0OBEKTAX U SIBICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAEMble pEUICHUs] W JeUCTBUS, (OpPMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBbIe JJornuyeckue AeMcTBUA:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPaBHEHUSI, KpUTEPUH TIPOBOAUMOIO aHAIIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeajaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIhCTBA MATEMATHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEUYUE,  MpodieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXITY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIJBUTAThH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIBHDBIC y‘leﬁHble ZleﬁCTBHﬂZ



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3liduMe U CXOJCTBO MO3ULUN, B KOPPEKTHOM (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbl pabOT, JOroBapuUBaThCs, OOCYKIaTh MPOIECC M PE3YNIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBUA C JPYTMMHU UJI€HAMHM KOMaH/bl, OLIEHUBATh KAUECTBO pe3ysbTaTa U
Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI pe3yabTaT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYAIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIUICHUU 3a7auH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITH MPUYUHBI JOCTHXKEHHS UM HETOCTHXKEHUS €N, HAXOUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
pe3yJIbTaTHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemath
3a7]a4M Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs TPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMAHbI, TPOBEAEHHOM K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrats 3amaumn Ha KiteTyaTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTh YUCIOBBIC M OYKBEHHBIC 3HAYCHUS yTIIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUM JIBYX
MapajyIeIbHbIX MPAMBIX CEKyIIeH. Pemars mpakTuyeckue 3aaun Ha HaXOXKJICHUE
YIJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
MecTta Touek. [lonb3oBaThesl moHsATHEM reoMeTpuyeckoro Mecta Touek (I'MT) npu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagets NOHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIIAPBI K CTOPOHAM TPEYIrOJIbHUKA IIEPECEKAIOTCS B OTHOU TOUKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUN N'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K xonIty 00yueHus B 8 kiacce 00yJaromuiics MOJyIUT CICAYIOMIKNE TPEIMETHBIC
PEe3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3aj1ad. Pa3nuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPU PEUIEHUHA T€OMETPUUYECKHUX 3a]aY.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEIMAH TPEYTroJbHUKA (LIEHTpa
Macc) B pEUICHUH 3a/1ad.

Bnaners noHsiTHEM CpPEAHEN TMHUH TPEYTOJIBHUKA U TPANIECLIUU, TPUMEHSITh UX
CBOMCTBA IPHU PEUICHUH F'€OMETPpUYECKUX 3a1a4. Mcnonb3oBath Teopemy Daseca u
TEOpEMY O MPONOPIUOHAIBHBIX OTpE3KaxX, MPUMEHATh UX ISl PEIICHHS
NPaKTUYECKUX 3a]1ay.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX DJIEMEHTOB MOJI00HBIX TPEYTOJbHUKOB. MIMeTh nipeicTaBienue o
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTU B MPSIMOYTOJIbHBIX TPEYTrOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monp3ysich, TA€ HEOOXOAMMO, KalbKYISITOPOM). 3HaTh OTHOILICHHE IUIOMaeH



NOoJO0OHBIX (PUTyp M MPUMEHATH MPU peuieHUuW 3aaad. [IpuMeHsATh MoJgyyYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IIPaKTUYECKUX 3a1a4. CTpPOUTh MATEMAaTUYECKYIO MOJIEIIb B IPAKTUYECKUX 3aa4ax,
CaMOCTOSITEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHSATh UX CBOMCTBA IIPU PELICHUU 3a1ay.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHusi B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIONIUE MTPEAMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJIATOPA) NJIUHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B 33/1a4aX Ha HAXOXKJIECHUE TUIOMIAU, BBIBOJIUTH
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmets npesicTaBieHne 0 rOMOTETUN, TPUMEHSTh B IPAKTUUECKUX CUTYaIIHSIX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YIUVIAX, Yyriax MEXIy XopAaMu
(CexyuMu) 1 yriie M1y KacaTeJIbHOU U XOpAOUN NpH pEelIeHUH T€OMETPUUYECKUX
3amad. Jlokas3blBaTh W MPUMEHATH TEOPEMBI O MPOU3BEICHHH OTPE3KOB XOpI, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanerp moHsAITHEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaThb C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. Bianerh NOHATUAMHM YriIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUUYECKHUUA CMBICI U CBSI3b YIJIOBOTO
Ko3(ppuireHTa ¢ Bo3pacTaHueM U yObIBAHUEM JTUHEUHON (DYHKIIUU. YMETh peniaTh



METOJIOM  KOOpDAMHAT  3aJa4yd, CBSI3aHHbBIE C  MAPAUICIBHOCTBIO U
MEPIEHANKYIAPHOCTHIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKICHUEM TOUYEK
MEepECEUCHUA.

BeiBoguTh W BIANETh YpPAaBHEHHEM OKPYXHOCTH. VCmoib30BaTh METOJ
KOOpAMHAT I HAxXOXKACHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
dbopmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAW TapajiesorpaMma B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOU ruiomanu. [lonb3oBaThCs
METOJIOM KOOPJIUHAT Ha MIIOCKOCTH, TPUMEHSTh €r0 MPU PEIICHUU T€OMETPUUECKUX
U TpakTHYecKuX 3adad. [IpuMeHsTh METOJN KOOpAMHAT B  IPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Brnanets mnoHsiTueM BeKTOpa. YMETh CKJIaIbIBaTh M BBIUUTATh BEKTOPBI,
YMHOAaTh Ha YMCJO, BIAJETh MPAaBWIAMU TPEYroJdbHHKA W Mapajjieorpamma.
BiafgeTe npakTUYECKUMU HUHTEPIPETAUUSIMHU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BekTOopa. BrnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHO>K€HUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBienne o 6a3uce (Ha MIOCKOCTH). PackiiaibiBaTh BEKTOPHI 10
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOWICHUU. [IpUMEHATh TOJy4YeHHbIC 3HAHUA B
npocTeHnX GU3NIECKUX 3aauax.

Brnanerp MOHATHEM CKaJISIPHOTO NPOU3BEIECHUS BEKTOPOB, MOHHUMATh €rO
F€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €TI0 BBIPAKEHHEM B JEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEICHUS U €T0 CBSI3b C
npoeurpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HAaXOXJEHHUS JUIMH W YIJIOB. Pemarh reoMeTpuuecKkue 3aJadyd C IOMOIIBIO
CKAJIIpHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Brnanerp MOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBL yTU OKPY>KHOCTH U PaJMaHHON MEpPHI yria, BRIUUCIATH ILIOMAAb Kpyra u
ero yacreil. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIICHUH MPAKTHYECKUX 3adad. 3HaTh HCTOPUYECKHE CBEICHUS 00 W3MEpeHUU
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Nmers mnpencraBieHue O TMpeoOpa3OBaHUM TUIOCKOCTH, O JIBUKCHUSX.
HaxomuTe ocu, UEHTpPHI CUMMETpHH (UTYp, LEHTPHI TIOBOPOTA, HAXOAUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATs ABUMKEHUS TIOCKOCTH
[IPY PELICHUU T€OMETPUUECKUX 3a7a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIN JJIS1 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TMPUMEHEHHEM TMOJO0HS U TPUTOHOMETPHYECKUX (YHKIMK (TOIB3YsICh, TIE
HEOOXO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBoicTBa 18 1 brbmmorexa [OK
p M ' https://m.edsoo.ru/78c146¢c4
N3mepenune reoMeTpuIecKuX BETHIUH
bu6moreka [IOK
2 T 13 1
PeYTObHHKH https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTh. CymMa yriioB 10 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 bubmorexa TOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
SOMCTpIHECKUE HepaseHeTna https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpruecKkrue MecTa
6 To4eK. [locTpoeHus: ¢ TOMOIIBIO UPKYIIS 10 1 bubmorexa HOK
T P HIBIO THPIEY. https://m.edsoo.ru/78c146c4
U JTUHEUKH
7 [ToBTOpEHUE, 0000IICHNE, 5 1 bubnunoreka [JOK
cUCTEMAaTU3alys 3HAaHUN https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0
I[TPOTPAMME
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 1 1
CTRIPEXYTOTRHIIH 8 https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 I1 12 1
onobue https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hnomans 10 1 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eThIPEXYTOJTBHUKH, CB3aHHBIE C 12 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [IOK
6 . 6 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 P 1 1
CUICHHE TPEYTOMBHHIOB 6 https://m.edsoo.ru/dddde230
bu6mmoreka [{OK
2 I1 1
OA00UE TPEYTOIIBHHKOB o https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Meron xoopamHat ! 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 B 1 1
CXTOPE! ° https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 5
JBHKEHHA IOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHuE, 0600IICHNE, 6 1 bubnunoreka [JOK
cUcTeMaTU3aIys 3HaHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



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

7 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
1 Hcropust BOSHUKHOBEHUS U 1 bubnuorexa [JOK
pPa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
HavansHbie TOHSTHS
2 reoMmerpur. Touka, mpsimast 1 bubmorera [JOK
pHit. > 1P ’ https://m.edso0.ru/659c4331
OTPE30K, JIy4d
HavansHbie TOHSATHS
3 reoMmerpun. Touka, mpsiMast 1 bubmorera [JOK
pH. > P ’ https://m.edsoo.ru/20bael2a
OTpE30K, JIy4
B3anmHoe pacrnosoxeHue
4 TOYEK Ha MPSIMOA. 1 bubnuoreka [IOK
N3mepenue minHbI 0Tpe3Ka, https://m.eds00.ru/92b776f1
paccTosiHUEe MEX]1y TOUKaMH
Bsaumnoe pacnonoxeHue
5 TOYEK Ha MPSMOM. 1 bubnuoreka [JOK
H3mepenue JiMHbI OTpe3Ka, https://m.edsoo.ru/7f06e8ce
paccTosiHue MEX1y TOUKaMH
[TomynnockocTs U yrom.
6 Bu }},IIH JIOB I/ISMCYFCHI/IC 1 bubmmorexa [JOK
AR YTIOB. P https://m.edso0.ru/36862bf3
BEITUYHH YTJIOB
[TosymnockocTh U yroJr.
7 Bu ZIH JIOB I/ISMeyreHI/Ie 1 bubmmorexa [JOK
BT JIIOB. P https://m.edsoo.ru/ce214e34
BEITUYHH YTJIOB



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/7f06e8ce
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https://m.edsoo.ru/ce214e34

BepTukaibHbie U CMEKHbBIE

8 Jel. [lapasensasie U bubnmorexa LHOK
yribl. 11ap https://m.edsoo.ru/7399faea
MEePIEHIUKYIISIPHBIE TIPSMBIE
BeprukanbHbie U CMEKHBIE
9 el [1apannenbpHble U bubnmorexa LOK
yUIbL Hap https://m.edsoo.ru/4a4bf678
MEePIEHIUKYIISIPHBIE TIPSMBIE
BeprtukanbHbie U CMEKHBIE
10 el [Tapaniensablie U bubmmorexa [IOK
e https://m.edsoo.ru/84ee61de
MepHEHIUKYIISIPHBIE TIPSMbIE
bu6moreka [IOK
11 b
uecekipuca yra https://m.edsoo.ru/da5e003c
bu6moreka [IOK
12 b
uecekipuca yra https://m.edsoo.ru/557998af
13 Jlomanas. Buasl JoMaHBIX. bubnuorexa [JOK
Jnvuaa nomaHO# https://m.edsoo.ru/c84d7212
MHOTrOyroJbHUKH.
IlepuMeTp MHOTOYrOJIbHHUKA.
14 HOII)-ISITI/IGI()) BBIII yrblx u Eubmorexa HOK
yit https://m.edsoo.ru/0aab8dfc
HEBBITYKJIBIX
MHOTOYTOJIbHUKAX
MHOTroyroJbHUKH.
IlepuMeTp MHOTOYrOJIbHHKA.
15 HOII){}ITI/ISI()) BBIII yFHX u Eubmorexa HOK
yit https://m.edso0.ru/27b15065
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyrojabHUKH.
bu6mmoreka [JOK
16 IlepumeTp MHOTOYrOJIbHUKA.

Ilonsatue o BBIITYKJIBIX U

https://m.edsoo.ru/5cc7a352



https://m.edsoo.ru/7399faea
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/da5e003c
https://m.edsoo.ru/557998af
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352

HEBBIITYKJIBIX

MHOTOYTOJIbHUKaX

17 HNHcTtpymenTs! s bubnuorexa [JOK
U3MEPEHUN U OCTPOCHUN https://m.edso0.ru/333ech98

18 HNHcTpymenTs! s bubnuorexa [JOK
U3MEPEHUH U MOCTPOCHUN https://m.edso0.ru/26b0a806
KonTposbnas pabora no
teme "Hauaia reometpumu.

19 [Ipocreiimue bubnuorexa [JOK
reoMerpuydeckrue GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. M3mMepenne
reoMeTpuueckux guryp"

20 Menunana, 6GuccekTpuca u bu6moreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edso0.ru/9ae97099

21 Menuana, OuccekTpuca u bubnuoreka [JOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/dc3e45d1

22 PaBeHCTBO TpeyroibHUKOB bubamorexa LOK

ey https://m.edsoo.ru/8e04a02f
[TepBrIit 1 BTOPOil IpU3HAKU bubnuoreka [JOK

23
paBEHCTBA TPEYrOJIbHUKOB https://m.edso0.ru/0f5d60af

24 [TepBrIit 1 BTOPOil IpU3HAKU bubnuoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56c5a9b
[lepBblii 1 BTOpO TPU3HAKU bubnuoreka [JOK

25
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/34f8650e
PaBHOGenpeHHbBIE

P bu6mmoreka [JOK

26 TPEYTOJIbHUKU U UX

CBOICTBA

https://m.edsoo.ru/c59fdae9



https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
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PaBHOOEIpeHHBIC

27 TPEYTOJIBHUKU U UX bubmmorexa LIOK
9 https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHOOe1peHHbIC
28 TPEYrOJILHUKU B UX bubmmorexa LIOK
g https://m.edsoo.ru/1c2cc982
CBOICTBa
29 [Ipu3Hak paBHOOEAPEHHOTO bubnuorexa [JOK
TpEyroJabHUKA https://m.edso0.ru/480b3c40
30 [Ipu3Hak paBHOOEAPEHHOTO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
31 Tperwnii npr3HaK paBeHCTBA bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/b4229637
@urypsl ¢ 0ceBOI
32 cummetpuei. [Ipumepsl bubnuoreka [IOK
CHUMMETPHUHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MHUpe
@uUrypsl ¢ 0CeBO
33 cummetpuei. [Ipumepsl bubnuoreka [JOK
CHUMMETPHUHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MHUpe
34 KonTtponpHas padora mo bubnunoreka [JOK
teme "TpeyrosbHuku" https://m.edso0.ru/6f0a9a78
bubmuoreka [JOK
35 Hapanensiocts mpaMbix https://m.edsoo.ru/a081482d
36 CBoiicTBa U IPU3HAKU bubnuoreka [JOK
NapajuIeIbHBIX MIPAMBIX https://m.edsoo.ru/2cd69381
37 CBoiicTBa U IPU3HAKU bubnunoreka [JOK

HapaJlICJIbHBIX ITPAMBIX

https://m.edso0.ru/75899b52
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bubnuoreka [IOK

38 CymMa yIIoB TpeyroilbHitka https://m.edsoo.ru/d1dca5cd
39 CyMmMa yriioB TpeyrojabHHUKa Bubmuorexa LIOK
https://m.edsoo.ru/7af6d9e6
40 Bueunue yrisl bubnuorexa [JOK
TPEYTrOJIbHUKA https://m.edsoo.ru/bc409f4f
CymMa BHYTPEHHHUX YIJIOB
41 MHOT'OYTOJIbHHKA U CyMMa bubnuorexa [JOK
BHEIIIHUX YIJIOB BBIIYKIIOTO https://m.edso0.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHX YIJIOB
42 MHOT'OYTOJIbHHKA U CyMMa bubnuoreka [JOK
BHEIIIHKUX YIJIOB BBIIYKIIOTO https://m.edso0.ru/e638a510
MHOTOYTOJIbHUKA
KonTponbHas padora no
43 teme "[lapaiienbHOCTD. bubnuoreka [IOK
Cymma yrioB https://m.eds00.ru/40947485
MHOTOYroJbHHUKA"
[Ipu3Haku paBeHcTBa
44 MPSMOYTOJIBHBIX bubmorexa HOK
https://m.edso0.ru/330d63ff
TPEYroJbHUKOB
[Ipu3Haku paBeHcTBa
45 MPSIMOYTOJTbHBIX Bu6mmorexa LIOK
https://m.edsoo.ru/0e1544dc
TPEYroJIbHUKOB
46 [lepnenukynsp u bubnuoreka [IOK
HAaKJIOHHAs https://m.eds00.ru/957310000000000
47 CBOMCTBO MeAMaHbI bubmuoreka [JOK

IIPSIMOYT OJIBHOTO

https://m.edsoo.ru/b34a450e
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TPEYroJIbHUKA, IPOBENEHHON
K THIIOTEHY3¢e

[IpssMOyroIBHBIM
48 TPEYroJbHUK ¢ yriaom B 30 bubmorexa HOK
peyr 4 https://m.eds00.ru/52b57d0f
rpagycoB
[IpssMOyroOIBHBIM
49 TPEYroiabHUK ¢ yriom B 30 bubmorexa HOK
peyr yr https://m.edsoo.ru/aec6d443
rpagycoB
COOTHOIICHUS] MEXKTY
50 CTOpPOHAMH U YTJIaMH bubmorexa HOK
P a https://m.edso0.ru/95db41f7
TPEyroJIbHUKA
HepaBeHcTBO TpeyroJyibHUKA.
o1 HepaBeHCTBO op le:me bubnmorera LOK
P N 8 https://m.edso0.ru/50fa9985
JIOMaHOH
KonTponbhas pabora no
temaMm "[IpsiMoyroJibHbIE
59 e OJ'IBI—II)I/IKI/I"YF bubnuoreka [IOK
”p 7 ’ https://m.eds00.ru/85f00be3
['eomeTrpuueckue
HepaBeHCTBA"
53 OKpyXHOCTb, XOPJbI U bubnuoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edsoo0.ru/588c3a8d
Bsaumnoe pacnonoxeHue
54 OKPY>KHOCTH U MPSMOH. bubnuoreka [JOK
KacarenbHas u cexyias k https://m.edso0.ru/00d222d9
OKPYXHOCTH
55 B3aumHoe pacnonoxenue bubnuorexa [IOK

OKPY’KHOCTH U NPSMOM.

https://m.edsoo.ru/4f8753bb
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KacarenbHas u cexymas k
OKPY>KHOCTHU

OKpyXHOCTb, BIUCAHHAS B

bu6mmoreka [{OK

% yToJI https://m.edso0.ru/3767ac35
[ToHsiTHE O TEOMETPUUECKOM

57 Mecte Touek. [Ipumepnr bubnuotexa [JOK
F€OMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH

58 OrnrcaHHast OKPY>KHOCTb bubnuoteka [JOK
TPEYroJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
Meto1 reoMeTpUYECcKuX

59 MeCT iloqu npfl pereHnn bubamorexa LOK

https://m.edsoo.ru/5894e7a4

TEOMETPUUECKHX 3a]1a4
O6ocHOBaHUS TPOCTEUIITUX
MOCTPOEHU, ATaIlbl 3a4a41

60 Ha MMOCTPOCHUSI, PEIICHUE Bubnmorexa [IOK

https://m.edso0.ru/e511d730

3a/1a4 Ha MOCTPOCHHE
LHUPKYJIEM U JTMHEHUKOMN
O06ocHOBaHUS TPOCTEUITUX
MIOCTPOCHMIA, ATAIBI 337a4U

61 Ha MMOCTPOCHHUSI, PEIICHUE bubmmorexa [JOK

’ https://m.edsoo.ru/f3bfbf74

3a/1a4 Ha MMOCTPOCHHE
LUPKYJIEM U JIMHEHUKOI
KonTpombHas pabota no
teme "OKpyKHOCTb.

62 I'eomeTpuueckue mecra bubnuoreka [JOK

todek. [TocTpoenus ¢
MTOMOIIIBIO ITUPKYJIS U
JTUHEHKHA"

https://m.edsoo.ru/791dafcé
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[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,

63 WUTFOCTPHPYIOIIUX CBSI3H 1 bubmorexa HOK
pHpYIo https://m.edsoo.ru/7382bcc4
MEXIY pa3InNIHBIMA TEMaMHU
Kypca
[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,
64 WJUTFOCTPHPYIOIIUX CBSI3H 1 bubmmorera [JOK
PHPYIO https://m.edsoo.ru/a4f457ea
MEXIY pa3INIHBIMA TEMaMHU
Kypca
[ToBTOpEeHMe 1 0600IIEHNE.
Pemenne 3amau,
65 WLTIOCTPUA [IUX CBSA3U 1 bubmorexa LIOK
PHpYI0 https://m.edso00.ru/07e567el
MEXy pPa3IMYHBIMU TEMaMU
Kypca
[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amauq,
66 WILTIOCTPH HX CBSI3H 1 bubmorera [JOK
PPy https://m.edsoo.ru/8a4b94e4
MEXy pa3IMYHBIMU TEMaMU
Kypca
Hrtorosas KOHTpoJIbHASA bubnuoreka [JOK
67 1
pabota https://m.edsoo.ru/fd50754a
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
68 WJLTIOCTPHA HUX CBSI3U 1 bubmorexa LOK
PHPYIOHm https://m.eds00.ru/971f7836
MEXAY pa3InYHBIMU TEMaMU
Kypca
OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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8 KUIIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpoubnbie | IIpakTHyeckune Aara wHppoBLIe
Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npu3Haku U 1 bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
3 [TapamienorpaMM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [TapamenorpaMmM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/dc674776
5 [IpssmoyronbsHUK, poMO, KBajpar, 1 bubnuoreka [IOK
UX MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/8abc88a8
5 [IpssMmoyronsHUK, pOoMO, KBaapar, 1 bubnuoreka [IOK
UX MIPU3HAKKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
7 [IpssMmoyronsHUK, pOoMO, KBaapar, 1 bubnuoreka [IOK
UX IIPU3HAKKU U CBOMCTBA https://m.eds00.ru/21884952
8 [IpssMmoyronasHUK, pOoMO, KBaapar, 1 bubnuoreka [JOK
UX IIPU3HAKKU U CBOMCTBA https://m.edso0.ru/a6373aa2
9 Cpennsisi TMHUSA TPEYroJIbHUKA 1 bubmmorexa [IOK
https://m.edsoo.ru/6elbcbbb
bubnuoreka [JOK
10 Cpeatisil IMHHS TpeyrobHitka L https://m.edsoo.ru/6b23a4c3
1 Tpaneuus. PaBHoOepeHHas 1 bubnuoreka [IOK
Tpanenus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
12 Tpaneuus. PaBHoOepeHHas 1 bubnuoreka [IOK
Tpanenus, €€ CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/17f960ca
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bubmuoreka [JOK

1 IT
3 PSAMOYTOJIbHAS TPANCIUs https://m.edso0.ru/3375c8f3
bubmmoreka [{OK
14
Cpeatsst MM TparlelHi https://m.edso0.ru/7963a7f5
bubmmoreka [{OK
1 T )
> copenta atieca https://m.edso0.ru/342ea505
bubmmoreka [{OK
1 T )
6 eopema aieca https://m.edsoo.ru/a2402d2b
17 Teopema 0 mpoONOPIUOHATBHBIX bubnuorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
18 Teopema 0 IpOMOPIMOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6moreka [IOK
19
Herrrp Macc TpeyrobHiica https://m.edso0.ru/9chcfo6e
20 LlenTpanbHO-CUMMETPUYHBIE bubnuoreka [IOK
burypst https://m.edso0.ru/8578076a
21 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"HeTbIpEXyroJibHUKK" https://m.edsoo.ru/bed0fof3
99 [Tono6ue TpeyroJIbHUKOB, bubnuoreka [JOK
ko3 durmeHT moaoous https://m.edso0.ru/19400684
bubnuoreka [JOK
23 IT 0
DHSHAKH HOAODI TPeyTONBHIKOR https://m.edsoo.ru/bbf2c3a6
bubmuoreka [JOK
24 IT 0
DHSHAKH HOAODI TPeyTONBHIKOR https://m.edsoo.ru/8db11ff7
25 [Ipumenenue noo0us npu bubnuoreka [IOK
peLICHUN IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
26 [Ipumenenue no1o00us npu bubnuoreka [IOK

PCHICHUHU ITPAKTHUYCCKUX 3ada1

https://m.edsoo.ru/cacel7d8
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BBenenue noustusa

27 npeoOpa3oBaHwsl MOA0OHS U bubmorexa LIOK
https://m.edsoo.ru/aaf7e944

o100HBIX pUryp

08 KonTtposnsHas paboTa o teme bubmoreka [IOK
"Tlogo6ue" https://m.edso0.ru/89c3236d

29 [TonsTue mmomaau. CBoicTBa bubmmoreka [{OK
IIouaiel reoMeTpuyeckux puryp https://m.edsoo.ru/7af5b92e

30 [TorsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIouaiel reoMeTpuyeckux puryp https://m.edsoo.ru/37a176¢c0
[Ipocreiimue Gopmynbl ams

31 IIJIOIIAIA TPEYTOJIbHUKA, bubnuoreka [IOK
napajuieorpamMmma, pomoa u https://m.edsoo.ru/f636delf
Tpanenuu
[IpocTeitmme GpopMynbl s

32 IJTONIAX TPEYrOJIbHUKA, bubnuoreka [JOK
napajuiesorpamMmma, pomoa u https://m.edso0.ru/e6458963
Tpaneuuu
[IpocTeitmme GpopMyIbl s

33 IJTONIAU TPEYrOJIbHUKA, bubnuoreka [JOK
napajuiesiorpamMmma, pomoa u https://m.edso0.ru/0b18fc61
Tpaneuuu
[Ipocreiimue Gpopmynbl ams

34 TUIOLIAIA TPEYTOJIbHHKA, bubnunoreka [JOK
napajuiejorpamMmma, pomoa u https://m.edsoo.ru/eb691e04
Tpamnenuu

35 [Tnomaau nogo6HeIX GUryp Bubmmorexa LIOK

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

3 Tlnowau nono0Hbix Guryp https://m.edsoo.ru/5ee2a7d4
37 KonTposnsHas paboTa o teme bubmmoreka [IOK
"ITnomans" https://m.edso0.ru/05f10573
bubmmoreka [{OK
38 Teopewma [ugaropa https://m.edsoo.ru/7f631f27
39 [Ipumenenue Teopemsl [Iudaropa bubnuorexa [JOK
IIpY PEIICHUH NTPAKTUYECKUX 33]1a4 https://m.eds00.ru/4829510
40 [Ipumenenue Teopemsl [Iudaropa bubnuorexa [JOK
IIPU PELICHUH MTPAKTUYECKUX 33]1a4 https://m.edsoo.ru/a9fbd79b
41 [Ipumenenue Teopems [Iudaropa bubnuoreka [IOK
IIPU PELICHUH MTPAKTUYECKUX 33]1a4 https://m.edso0.ru/396250fc
42 [Ipumenenue Teopems [Iudaropa bubnuoreka [IOK
MPU PEIICHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/cb69a011
43 [IponoprmoHanbHbIE OTPE3KHU B bubnuoreka [IOK
MPSAMOYTOJIbHOM TPEYT OJIbHUKE https://m.edsoo.ru/lecbc886
44 [IponopmoHanbHbIE OTPE3KHU B bubnuoreka [JOK
MPSAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edso0.ru/c0dc264b
45 [IponoprmoHanbHbIe OTPE3KHU B bubnuoreka [JOK
MPSAMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
46 IIponoprmoHanbHBIE OTPE3KHU B bubnunoreka [JOK
MPSIMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
47 KOTaHT€HC OCTPOTO yria Bubmmorexa LIOK
https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U BuGmiorexa LIOK
48 KOTaHI'€HC OCTPOTO yria

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9
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49 Tpuronomerpuyeckue GyHKIUU bubmuoreka [IOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
50 Tpuronomerpudeckne GyHKINU bubnuorexa [JOK
yrios B 30°, 45° u 60° https://m.edso0.ru/6b294349
KoHnTpomasHas pabora 1o Teme
51 "Teopema [Tudaropa u Hauana brbmmorexa [OK
\ https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUH
52 BrircanHbIC B IEHTPATBHBIC YIITBI bubnuorexa LIOK
https://m.edsoo.ru/ae5f890d
53 BrircaHHbIC B IEHTPATBHBIC YIITBI bubamorera LOK
https://m.edso0.ru/d0233fa0
o4 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI bubamorera LOK
https://m.edsoo.ru/ccaeedb0
55 Bnmcannbie v IEHTpaIbHBIC YTIIBI Bubnuorexa LTOK
https://m.edsoo.ru/1d3424f4
56 Yron mexay KacaTeJIbHON 1 bubnuoreka [IOK
XopJiou https://m.edsoo.ru/775efa2f
57 VYTl MeXy XOpJaMu U CEKYITUMU Bubmmorexa LIOK
https://m.edsoo0.ru/84a32a80
58 Brmcannbie 1 onMcaHHbBIC bubnuoreka [JOK
YEThIPEXYTOJIbHUKHI https://m.edsoo.ru/734d8ad9
59 CBoiicTBa M NIPU3HAKU BIMCAHHOTO bubnunoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
50 CBoiicTBa M NIPU3HAKU BIMCAHHOTO bubnunoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
61 B3aumHoe pacnonoxeHue IByx bubnuoreka [IOK

OKPYKHOCTEHU

https://m.edsoo.ru/42da86f2
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bubmuoreka [JOK

62 Kacanne okpyxocteit L https://m.edsoo.ru/52dcbe7d
OO6mue KacaTelbHBIE K ABYM bubnuorexa [JOK
63 1
OKPYXHOCTSIM https://m.edsoo0.ru/d2151a62
KoHnTpomasHas padora 1o Teme
64 "Yrmi u quI)III:éxyFOJILHI/IKI/I, 1 bubmmorexa LIOK
| https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpenue u 06oodIIEHNE.
65 Pemenue 3ana4, WILTFOCTPUPYIOIINX 1 bubnuorexa [JOK
CBSI3U MEXy Pa3IuYHbIMU TEMaMHU https://m.edso0.ru/74d89ab9
Kypca
[ToBTOpEeHMe 1 0600IIEHNE.
66 Pemenue 3ana4, WILTFOCTPUPYIOIINX 1 bubmuorexa [JOK
CBSI3M MEXY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/6d05bcd8
Kypca
bu6mmoreka [IOK
67 Wrorosas koHTposbHasA paboTa 1 httos://m.eds00.ru/c2695¢10
[ToBTOpEeHME M 000OIIECHNE.
68 Pemenue 3a1a4, WILTIOCTPUPYIOIINX 1 bubnuorexka [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
ara undgpoBbie
Ne i/ Tema ypoka Kontpoabusbie | IlpakTnueckue o op
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 CuHyc, KOCHHYC, TAHT€HC YTJIOB OT 1 bubnuorexa [JOK
0 mo 180° https://m.edso00.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuoreka [JOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
bu6moreka [IOK
O} 1
3 OPMYIIb! TIPHBEHCHHA https://m.eds00.ru/98813486
bu6moreka [IOK
4 @ 1
OPMYIIBI TIPUBEICHHSI https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronbaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
copema cHiycos https://m.edso0.ru/820ebf06
bubmuoreka [JOK
8 T 1
copeMa CHHyCoB https://m.eds00.ru/000dd68f
Pemenne nmpakTudeckux 3aaay ¢
bubnuoreka [JOK
9 HCIIOJIb30BAHUEM TEOPEMBI 1
https://m.edso0.ru/ed170337
KOCHHYCOB U TEOPEMBI CUHYCOB
Penienne npaktuueckux 3aaay ¢
10 HCIOJb30BAHUEM TCOPEMEI 1 bubmorexa HOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMBI CUHYCOB
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Tpuronomerpudeckue GoOpMyIIbl

11 JUISL TTOIIAAN TPEYTOJbHUKA, bubmorexa LIOK
https://m.edso0.ru/009bf17e
napajuiesiorpamma
Tpuronomerpudeckue GopMyIibl
12 ,[UII)ﬂ Hnomam/l: Tpeyroanl)mia,y bubnorexa [TOK
https://m.edsoo0.ru/3479efa2
napajuiesiorpamma
bubnuorexa [JOK
13 Popmyna Lepotia https:// m.edSO(])_.[ ru/ad8e9ds59
bubnuorexa [JOK
14 Popmyna Lepotia https:// m.edSO(])_.[ ru/8fb80467
15 dopmyIa MIonIaax BITYKIOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/e20462b0
16 dopmyIa IIonIaax BITYKIOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/1b3f8284
17 KonTtponsHas padoTa o teme bubnuoreka [JOK
"Pemenue TpeyroJbHUKOB" https://m.eds00.ru/71316455
18 Xopapl ¥ TT0I00HBIE TPEYTOTBHUKH bubnuoreka [IOK
B OKPYXHOCTH https://m.edsoo.ru/dee5b11d
19 TeopeMa 0 mpoOU3BEACHUH OTPE3KOB bubnuoreka [JOK
Xop. https://m.edsoo.ru/9a6b9583
20 Teopema o0 MpoU3BEAEHUN OTPE3KOB bubnunoreka [JOK
xop. https://m.edso0.ru/3280910d
21 Teopemsbl 0 TpoU3BENCHUN bubnunoreka [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c74ebdb
22 Teopema o kBazpare KacaTelnbHOU Bu6mmorexa LIOK
https://m.edsoo.ru/3cde33ca
23 Teopemsl UeBbl 1 Menenas bubmorexa LIOK

https://m.edsoo.ru/f2218dfa
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bubmuoreka [JOK

24 I1
OHATHE O TOMOTETHH hitps://m.edsoo.ru/14e624fd

o5 KonTposnsHas paboTa o teme bubmmoreka [IOK
"ITomoOue TpeyronbHUKOB" https://m.edso0.ru/15177855
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

26 YrinoBoit ko3 unueHT u bubnuorexa [JOK
CBOOOIHBIHN YJIEH, UX https://m.edsoo.ru/2dcfad6b
F€OMETPUYECKUN CMBICIT
[TapannensHOCTH U

27 MEePIICHIUKYIIIPHOCTD MPSMBIX bubmorexa HOK

P g P P https://m.eds00.ru/6d686658
(depe3 yriioBoit K03(pPuIIreHT)
bu6moreka [IOK
28 VY
PABHEIHE OKpyRHOCTH https://m.edso0.ru/1658a6fd
Haxoxnenue nepeceueHuit
29 OKPYXHOCTEH U TPSIMBIX B bubmorexa IOK
Py P https://m.edsoo.ru/36de713a
KOOpJIUHaTax

30 dopmysia pacCTOSHUSA OT TOUKHU 10 bubnuoreka [IOK
NpAMOM https://m.edsoo.ru/5ffdeecd
[Tnomans napanienorpamMmma B

31 KOO mniaTa; HOHHTI/IIC) 00 bubmorexa HOK

P » https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM IJIOLIAAN

39 KonTtponbHas paboTa o tTeme bubnunoreka [JOK
"Metoa koopauHat" https://m.edso0.ru/b1271082

bubmuoreka [JOK

33 B

SICTOPST Ha INIOCKOCTH https://m.edsoo.ru/bd9a630e
CrnosxeHue U BBIYUTaHHE BEKTOPOB
bu6mmoreka [JOK
34 — IpaBujia TPEYTOJIbHUKA U

apajijiejorpaMmma

https://m.edsoo.ru/193ca346
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bubmuoreka [JOK

33 ¥/MHOWKCHIE BEKTOPA HA WHCIO hitps://m. eds00.ru/e540d478
bubmmoreka [{OK
36 Koopuatst peiropa https://m.edso0.ru/2278518f
CrnosxeHre ¥ BBIYUTaHUE BEKTOPOB,
37 YMHOKE€HUE BEKTOpa Ha YUCIIO B brbamorexa [OK
https://m.eds00.ru/c492667b
KOOpIMHATAX
38 [IpumeHeHne BEKTOPOB B PU3UKE, bubnuorexa [JOK
LIEHTP Macc https://m.edsoo.ru/1cfh8928
39 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubmuorexa [JOK
Paznosxenust BEKTOPOB 1Mo O6a3ucy https://m.eds00.ru/757b9b30
40 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubmuorexa [JOK
PaznoxxeHust BEKTOpOB 1o 6azucy https://m.edsoo.ru/cfe5295e
CkansipHO€ MPOU3BEICHUE
A1 BEKTOPOB, TEOMETPUUYECKUIN CMBICT bubnuoreka [JOK
U BBIPAKEHUE B JIEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJUHaTaxX
[Ipumenenue ckaasipHOTO
42 MIPOU3BEICHUSI BEKTOPOB IS bubmmorexa [IOK
https://m.edso0.ru/9d7b1240
HAX0XJICHUS JUIUH U YTIIOB
Pemenune reomeTpuieckux 3aaad ¢
43 MTOMOIIIBIO CKAJIIPHOTO Bubmorexa OK
https://m.edsoo.ru/e572abc0
MIPOU3BEACHUS
44 KonTtponbHas padoTa o teme bubnnoreka [JOK
"BexTops!” https://m.edso0.ru/55678a9d
45 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/5a4341db
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46 [IpaBubHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCJICHUE UX AJIEMEHTOB https://m.edso0.ru/2517463d
47 Yucno m v 1nmHa OKPYKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/78b4dc48
bubnuorexa [JOK
48 Jlriza SyrH OKpYIKHOCTH https://m.edsocI)_.[ ru/3c2983f9
bubnuorexa [JOK
49 Pannantias Mepa yria https:// m.edsocl)_.[ ru/d3b68dca
50 [Inomane Kpyra u €ro 3J€MEHTOB bubnuorexa [JOK
(cexTopa U cerMeHTa) https://m.edsoo.ru/b73a7f0b
51 [Imomane Kpyra u €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edso0.ru/10a2b760
Beramcnenue nepuMeTpoB u
52 iomasei (Guryp, BKIFOYAFOIINX Bubmmorexa [JOK
R —. https://m.edso0.ru/1f673d06
Brruucnenue nepumMeTpoB u
53 riomasei (GuUryp, BKIFOYAFOIINX Bubmmorexa [JOK
R —. https://m.edsoo.ru/a4bcd171
54 KonTposbnas o teme "J{nuna bubnmuoreka [JOK
OKPY>KHOCTH U IJIOIaab Kpyra" https://m.eds00.ru/0353e638
bubnuoreka [JOK
= Hentpanbias cHMMETPHS https:// m.edsocl)l. ru/e63ff8f2
56 Tosopor bubmuoreka [JOK
https://m.edsoo.ru/a59548ae
bubnmuoreka [JOK
S OceBast cHMMETpHS https:// m.edsocI)_.[ ru/de5f1903
58 @urypsl, CHMMETPUYHBIE bubnuoreka [IOK

OTHOCHUTCIIBHO HeKOTOpOﬁ oCH

https://m.edsoo.ru/a6b0094b
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bubmuoreka [JOK

59 HapanesbHelit neperoc https://m.eds00.ru/3b681983
60 [TonsTHE TBIKEHUS U €T0 CBOMCTBA bubmorexa LHOK
https://m.edsoo.ru/4bda89ea
bubmmoreka [{OK
61 Pasencrso uryp https://m.edsoo.ru/aba7d464
[IposiBeHNs CHUMMETpPUHU B
62 MIPUPOJIE, KUBOIHCH, CKYJIBITYPE, bubnuorexa LIOK
https://m.edso0.ru/92b823fd
aApXUTEKTYype
[ToBTOpEeHMe 1 0600IIEHNE.
63 Pemenue 3ana4, WILTIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXy Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/efefead3
Kypca
[ToBTOpEeHME M 000OIIECHNE.
64 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3M MEXKY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEeHME M 00OOIIECHNE.
65 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnmuoreka [JOK
CBSI3U MEXKY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/54d14267
Kypca
[ToBTOpEeHME M 000OIICHNE.
66 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnunoreka [JOK
CBSI3U MEXY Pa3IuYHbIMU TEMaMHU https://m.edsoo.ru/a78455c5
Kypca
bu6mmoreka [JOK
67 Hrorosas konTpobHas padota https://m.edso0.ru/073bcf5d
68 [ToBTOpenue u 06001IeHUE. bubnunoreka [JOK

Pemenue 3aaau, HIUTFOCTPUPYIOLINX

https://m.edsoo.ru/1852817e
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CBsA3U MCIKAY PA3JIMYHBIMA TCMAaMU
Kypca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus, 7-9 xnacesl/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u apyrue,

AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

WuTepakTuBHas pabouas TeTpaab

https://skysmart.ru/distant/quide/?ysclid=m2eik9e319155444628

LHOC «Mos mxomax» https://myschool.edu.ru/

Sknacc https://www.yaklass.ru/
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