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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[eOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dopmynupoBaTh o00paTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JUHUS UMEET IS yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIpU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a/]a4, BCTPEUAIOITUXCS
B peanbHOM Kku3HU. OOyyarmMiics  JOJDKEH HAy4YUThCS  ONPEACINIAThH
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IO b  3E€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUJIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl Trapaxka JUisi 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
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIYYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh yu4eOHOT0 Kypca yriayOJaE€HHOTO U3YUYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPHH M3ydaroTcsl Ha OoJiee riryOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
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 MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1au.

CormacHo yueOHOMY IMaHy B 7-9 Kimaccax wu3y4aeTrcss yriayOn&HHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HetpIpéxyronbHukny, «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha usydyenue yueOGHoro kypca «Il'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



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 INpsAMou. M3mepeHue MIMHBI 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. Buael nomansix. JimHa nomaHoi. MHoroyronsHuku. Ilepumerp
MHOTOYroJjibHUKa. [IoHATHE O BBIMYKJIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

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

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buzael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYIOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKU HM UX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

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

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYIKAIOLIEM MUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O INOcTynare EBkinnnaa u
o ponu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBOICTBA H
MPU3HAKK HapaJiieabHbIX NpsMbIXx. CyMMa yriioB TpeyroiabHuKa. BHeniHue yribl
TpeyrojipHrka. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMmoyroabHbIe TPEYroJbHUKHU

IIpu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. IlepneHaukynsap u
HakJI0HHasg. CBOMCTBO MEAUaHbI MPSIMOYTOJBHOTO TPEYTrOJIbHUKA, MPOBEIEHHON K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paauyc, JuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacIlONOXKEHUE OKPYKHOCTH U
npsMoin. KacarenmpHast m cexkymas K OKpYXHOCTH. OKpy:KHOCTb, BIIMCaHHas B
yroil. [Ipocreiniye nocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O reoMeTpUYECKOM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. brcCeKTpuca yria U CEpeINHHBIA NEPIEHAUKYISP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LHEHTpP. MeTox reoMeTpUYECKUX MECT TOUEK IPH PEIICHUH FT€OMETPUUYECKHUX 3a7a4.

IHocTpoeHus ¢ MOMOIUBIO HUPKYJIA M JIMHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, STambl
3a/1auy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TIOCTPOCHUE LIUPKYJIEM U JIUHEHKON.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HAKu H cBoicTBa. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanernusi. 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 NpOU3BOIBHOTO YETBIPEXYTOJIbHUKA.

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 4eThIPEXYTrOJIbHUKH, CBA3aHHbIE C OKPY/KHOCTBIO



BrnucanHble W IEHTpaJIbHBIE YIJIbI, YrOJd MEXKIY KacaTelIbHOM M XOPIOU.
Yrnel Mexay XOpAaMH M CEKyIIMMHU. BrrcaHHble M ONHMCAHHBIE OKPYKHOCTH
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHNKA. B3auMHOE pacnosio)keHHWe JBYX OKpykHocTel. Kacanwne
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmynbl  OPUBEICHUS. Pemenue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM OMTHUKHU.

TpuroHomerpuueckue dbopmynbl s IJIoMAaAu  TPEYroJbHHKA,
napajiesiorpaMmma, pomba, Tpanenuu. Popmyna ['epona. Dopmyrna momaIn
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xopapl #  MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUHN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpaTe KacareinbHOH. [IpriMeHeHHe npu pemeHuu reOMEeTPUYECKUX
3anay. Teopembl UeBbl 1 Menenas. [IonsTtue 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).

YpaBHeHHE OKpYKHOCTH. HaxokneHue ImepeceyeHuili OKpPYKHOCTEU U
NpAMBIX B KoopauHaTtax. GopMysia pacCTOAHUA OT TOYKH 110 npsiMou. [lnomans
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

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 (pr3nKe, MEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CxansgapHoe NpPOU3BEACHHE BEKTOPOB, T'€OMETPUUYECKUN CMBICI W BBIPAXKEHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkamapHoe npou3BeleHHME W mnOpoenupoBanue. IlpumeHenue CcKansspHOTO



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

JUIMHA OKPYKHOCTH M IVIOLIAAL KPYra

IIpaBunbHBIE MHOIOYrOJABHUKH. JlIMHA  OKpY)KHOCTU. I'pamycHas u
paaMaHHas Mepa yria, BbIUMCIEHUE [JIMH OYyr OKpyXHOcCTeW. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropuueckue cBeieHus 00 U3MEPEHUU JJIUHBI OKPYKHOCTH U
IJIOIIAH Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cumMmerpusi. LlenTpanbHo-cumMmMmerpuunbie Gurypsl. [1oBoporT.
OceBas cummetpus. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
IlapaienbHblii IEPEHOC.

[lonsitue nBwxeHus u ero cpoiicTBa. PaBeHcTBO Quryp. Ilpossrenus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS TIIPOI'PAMMbBI
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:

NPOSIBJIEHUEM MHTEpPECA K NPOLLIOMY 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-HPABCTBEHHOI0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJACHHUIO 3TUYECKUX 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
MAaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
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 MMO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYMMOCTH JUISI Pa3BUTHSI LUBUIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM IS OKPYXAIIEH Ccpebl, OCO3ZHAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YUCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSITUS, TUMOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCIIC paHEE HEU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIIeHUs] W JAeUCTBHUS, (QOpMyIUpOBaTH M OIEHUBATH PHUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

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

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XApPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpEAsiaratb KPUTEPUH 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
IPOTHBHOIO), TPOBOJAUTH CAMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMATHUECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHHs, BBIOMpAaTh HambOoNee MOIXOAAIMMA C  y4E€TOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY 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 BBIJIBUTATH
IPEIOI0KEHHUS O €0 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 (OPM 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/IBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3YNIbTAT;

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 pa3liduuMe U CXOACTBO MO3ULUNA, B KOPPEKTHOU (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

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

NOHMMAaTh U MCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBHUAYaTbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysibTaTa M KadecTBO CBOEro BKJIaJa B OOWIMH pe3ysnbTaT IIo
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IMYHBIX 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 BaAPUAHTHI
pENIeHHH ¢ y94€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

NpeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3ZHUKHYTh IPU PEIICHUH 3aJlayH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY 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
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TeOMeTpUuecKue (UTYpbl, OINPENesITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTeX U IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

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

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAHWaHbl, MPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOIO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

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 KiteTyaToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUUYECKUMX 3aJadyax C HCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
MEPECEYEHNN [JBYX IapajUICIbHBIX NPSAMBIX CEKylled. Pemars npakTthdeckue
3a7]a4M Ha HAXOXKJCHUE YTJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
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.

Brnagers NMoOHATHEM ONMCAaHHOM OKOJIO TPEYIroOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

Biianets noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IIOJIB30BATHCS TEOPEMOU O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a/1a4.

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

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

K koHmy oOydyeHuss B 8 kJacce OOydYarONIMACA TIOJYYUT CIICIYIONINE
pEeAMETHBIE PE3YJIHTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHU MPH PEUICHUU T€OMETPUUECKHX 3anad. Paznuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO NMPUMEHATH MPU PEIICHUN T€OMETPUUYECKUX 3a]1aY.

Hcnonb3oBaTh CBOWCTBA TOUKHU MEpECEYeHUs] MeIMaH TPEYrojibHUKa (IIeHTpa
Macc) B pEUICHUH 3a/1ad.

BrnageTs moHsiTHEeM cpenHEN JIMHUW TPEYrOJIbHUKA W TPANeluu, IPUMEHSIThH
UX CBOMCTBAa MpU PEIICHWU TEeOMETpHUecKuX 3anad. Mcmoib3oBaTh TeopeMy
darneca U TEOpeMy O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSITh UX JJIs PEIICHUS
NPAKTUYECKUX 3a7a4.

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

Brnanerp moHATHAMH TOAOOMS TPEYroJIbHUKOB, Kod(hdHuIMeHTa moaolus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTU B MPSIMOYTOJIbHBIX TPEYrOJIbHUKAX.
[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
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



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

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKuX 3anad. CTpPOUTh MaTEMAaTHYECKYI0 MOJENIb B IPAKTHYECKUX
3a71a4yax, CaMOCTOATENIBHO JeIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME UIMHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIpY PELLICHUU 3a]ay.

[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 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YABTATHI:

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

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJII HAXOXIEHUS COOTHOLICHUN MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

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

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax Ha HAXOXKIEHUE IUIONIaAN, BHIBOJUTH
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmerp mnpexncraBieHWE O TOMOTETHHM, HPUMEHSITh B IPAKTUYECKUX
CUTyaLHsIX.

Ucnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamMu
(CexyluMu) 1 yriie M1y KacaTeJbHOU U XOpAOU NpH pelIeHUH T€OMETPUUYECKUX
3aga4. JloKa3pIBaTh M NPUMEHITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPI, O
MMPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIPaTe KacaTeIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BraneTh NOHATUAMHM YrIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO



ko3 uirieHTa ¢ BO3pacTaHUEM M YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJadd, CBSI3aHHBIE C MAPAJUIEIBHOCTBIO U
MIEPIEHANKYJIIPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOUYEK
IIEPECEUCHUS.

BeIBomUTh M BIAAETh YpPaBHEHHEM OKPYKHOCTH. McCromnb30BaTh METON
KOOpAMHAT I HAxXOXKICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
(GopMynamMu paccTOSHUSA OT TOYKH [0 MPsMOH, IUIOMIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEHTHPOBaHHOH miomanu. lloap3oBaTbes
METOAOM KOOPJIHWHAT HAa IUIOCKOCTH, NPUMEHATb €ro IpU PEUICHUHU
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YHWCJO, BIaJAECTh NpPAaBUJIAMHM TPEYroJIbHUKA W NapajuieJorpaMmma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHATaMU BEKTOpa. Biianerp CIOKEHHMEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBieHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O6asucy. PackmanpiBaTh BEKTOpPhl CHJI  C TMOMOMIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJy4YeHHbIE 3HAHUSA B
npocTeHnX GU3NIECKUX 3aauax.

Bianetp NOHSATHEM CKaJISIPHOTO IPOU3BEIECHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKAN CMBICI U YBEPEHHO IIOJb30BaThCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C NpoenupoBaHueM. [IpuMeHsTh CKaIsipHOE NPOU3BEACHUE BEKTOPOB
U1 HaXxOXKJEHUs [JIMH W YrjoB. Pemate reomerpuyeckue 3aaadyv C MOMOILIBIO
CKaJISIPHOTO IIpou3BeleHUs. Vcnonp30BaTh CKaasipHOE MPOU3BEINCHHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Branerp NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JyTU OKPY>KHOCTH U PaJMaHHOM MEPBI yIrila, BBIYUCIATH ILIOMAAb Kpyra u
ero vyacreil. [lonumare cmbica yucina m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIIeHNH TPAaKTUYECKUX 3a4ady. 3HAaTh HCTOPUUYECKHUE CBEICHHS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIJIOIIAH KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxoauth ocu, IEHTpbl CHUMMETPUU (QUTYp, LEHTPHl IOBOPOTA, HAXOAUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpUMEHATs ABUMKEHUS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOIINE BBIUACICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (QYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHE

7 KJIIACC
HaszBanwue paznena KonnuectBo OCHOBHBIE BUbI AEATECIBHOCTH
OcHOBHOE coaiepKaHUE
(TembI) Kypca 4acoB o0y4Jaronuxcs
Hauana reomeTtpun. 28 Hctopust BOSHUKHOBEHUS 3HAKOMUTHCS C UCTOPUEHN pa3BUTHS

IIpocreriue
reomMeTpuueckue (purypsi

U uXx cBoiicTBa. M3mepenue
r€OMETPUYECKUX BEITUYNH

Y Pa3BUTUS TEOMETPHUH.
HauanbHble NOHATHSA TEOMETPHUH.
Touka, ipsAmasi, OTPE30K, JIyY.
[Tonsitue 06 akcuome, Teopeme,
JI0KA3aTeNIbCTBE, ONPEIECICHUH,
CBOWCTBE, IPU3HAKE.

B3anmHoOe pacniosioxkeHue Touek
Ha npsMou. I3sMepeHne qinHbI
OTpPE3Ka, PACCTOSHUE MEXKIY
TOYKAMM.

[TomymiiockocTe U yroia. Buabr

yrii0B. I3MepeHue BEMYuH yrioB.

BepTukanbpHble U CMEXHBIE YIIIBL.
[TapannensHble

Y IEPIEHANKYIISIPHBIE MPSIMBIE.
buccekrpuca yrna.

Jlomanas. Buasl momanbix. JimHa
JIOMaHOW. MHOTOYTOJIbHUKH.
[TepuMeTp MHOTOYTOJIBHUKA.

r€OMETPUU, TPUMEHEHUEM F€OMETPUU
B pEaJIbHOW >KU3HU.

DopMyIMPOBATh OCHOBHbBIC TTOHSATHS,
ONPEACICHUS U AKCUOMBI.

Pacno3HaBaTh N3y4eHHbIE
reoMeTpuieckue GUrypsl, ornpeaensTb ux
B3aMMHOE PacCIIOJIOKEHHE, BBITIOJIHATh
YEepTEkK M0 YCIOBUIO 3aa4H.

N3MepsATh TUHEWHBIE U YTIIOBBIC
BEJIMYMHBI TEOMETPUUECKUX

U TIPAKTUYECKUX 00BEKTOB.

OnpenensTe «Ha I1a3» pa3Mepbl peaibHbIX
O00BEKTOB, TPOBOJUTH TPYOYIO OIEHKY UX
pa3MepoB.

Pewrate 3a/1aun Ha BBIYHUCIIEHUE JJIUH
OTPE3KOB U BEJIMYMH YIJIOB.

Pemrate 3a1auu Ha B3aMMHOE
PaCIOJI0KEHUE TEOMETPUUECKUX PUTyYP.
[IpoBOoAUTH KIIACCU(PUKAIUIO YIJIOB,

16



IlonsaTue o BBIITYKJIBIX

M HEBBLIITYKIIBIX MHOT'OYTI'OJIbHUKAX.

HNHCTpyMEHTHI I U3MEPEHUN
U IIOCTPOECHUM

BBIYUCIIATD JTUHEUHBIC U YTIIOBBIC
BEJIMYMHBI, IPOBOJUTH HEOOXOUMBIE
JI0KA3aTeJIbHBIE PACCYKIACHHUS.

Bbramciasts nepuMeTpbl NpoCTEUIINUX PUTYD,
JIOMaHBIX.

Pa3nuyarh BBIYKIIbIE U HEBBIITYKJIbIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPBHI.
[IpoBOAUTH MPOCTEUIINE TTOCTPOCHUS

Y U3MEPEHUS C IOMOIIBK HHCTPYMEHTOB

TpeyroasHUKH

19

Menuana, OuccekTpuca 1 BbICOTa
TPEYTOJIbHUKA.

PaBeHCTBO TPEyroJIbHUKOB.
[IepBblii 1 BTOPOU ITPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOGEApEHHBIE TPEYTOJIBHUKH
Y UX CBOMCTBA. [Ipr3Hak

pPaBHOOEIPEHHOTO TPEYTOJIbHUKA.

Tperuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOM CUMMETPHUEH.
[IpuMepsl cuMMeETpUHN

B OKPYXKAIOIIEM MUPE

Pacno3naBaTh mapsl paBHBIX
TPEYroJIbHUKOB HA TOTOBBIX YEPTEkKAX
U Ha KJIeT4aToil Oymare (¢ ykazaHuem
MIPU3HAKOB).

OmnpenensiTe Mapbl PAaBHBIX TPEYTOJIBHUKOB
B TEOMETPUYECKUX KOHPUTYpAITUIX
(c ykazaHHUeM MPU3HAKOB).

BreiBoauTs cienctBust (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)

U3 PaBEHCTBA TPEYTOJbHUKOB.
Hcnonp30BaTh NPU3HAKY PABEHCTBA
TPEYTOJIbHUKOB B PEUICHUU
reOMETPUYECKUX 3a/1au.
@opMyaupOBaTh ONPEACICHUS
OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYroJbHUKA; CEPEAUHHOTO

17



NepHeHIUKYJIsApa 0Tpe3Ka; mepumMeTpa
TPEYroiabHUKA, OCU CHMMETPUH (PUTYPHI.
PacrioznaBath QUrypsl ¢ OCeBOM
CUMMETPUEN.

Paznuuarh moHATHS CBOMCTBA U TIPU3HAKA,
bopMyIUpPOBATH COOTBETCTBYIOIINE
JIOTUYECKUE YTBEPKIACHUS.

Jloxa3bIBaTh ¥ IPUMEHSITH CBOMCTBA

Y TIPU3HAKK PAaBHOOEIPEHHOTO
TPEyroJbHUKA B PEIICHUU
T€OMETPUUECKHUX 3a]1a4.

CTpouTh UepTexu, pelarth 3a/1a4u

C IOMOILBIO HAXO0KICHHS PAaBHBIX
TPEYTOJIbHUKOB.

Hcnonb3oBaTh HU(POBBIE peCypChl

JUTA TIOCTPOCHUM W UCCIIEI0BAHUS CBOVCTB
H3ydaeMbIX GUTyp U KOHPUTYpAITHit

[TapannensHocTts. Cymma
YTJIOB MHOTOYTOJIbHUKA

15

[TapaniaenbHOCTh MPSMBIX.
CBoiicTBa U NMpU3HAKH
napayIeIbHBIX MPSIMBIX.

CyMMa yriioB TpeyrojibHUKA.
Bremrnue yriasl TpeyroibHUKA.
CymMa BHYTpPEHHHX YTIIOB
MHOTOYTOJIbHUKA U BHEIITHUX YTJIOB
BBIMTYKJIOTO MHOTOYTOJILHUKA

@opMyIUpPOBaTh MOHITHUE MAPaJIIEIbHBIX
NPSIMBIX, HAXOJUTh MPAKTUUECKHE
PUMEPBIL.

3HAaKOMHUTBCS C UCTOPUEN PA3BUTUS
TEOMETPUH, MATHIM OCTyJIaTOM EBKIMAA,
3HaueHueM pabot JlobaueBcKkoro.
N3yuath cBOMCTBA yIJIOB, 00pa30BaHHbBIX
MIPU [IEPECECUEHUHN apaJICTbHbBIX TPSIMBIX

18



CEKYIIIEH.

IIpoBOAUTH NOKA3aTEIbCTBA
napauIeIbHOCTH JBYX MPSMBIX

C MOMOIIIBIO YTJIOB, 00pa30BaHHBIX

NIPU TIEPECEUYCHUH ITUX MPSIMBIX TPETher
IIPSMOMU.

Pasznuyath cBOWCTBA U MPU3HAKU
napasuIeIbHBIX MPSMBIX, TPUMEHSTH UX
NIPU PEIICHUN Te€OMETPUIECKIX 3a]1aH.
BbIUUCISITE CyMMY YTJIOB TPEYTOJIBHUKA,
CYMMY BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA ¥ BHELIHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIBHUKA.
Haxonutpe uncnoBble U OyKBEHHbBIE
3HAYEHUsI YIJIOB B TEOMETPUUYECKUX
3aJla4ax C UCIOJb30BaHUEM TEOPEM

O CyMME yTJIOB TPEYrOJIbHHUKA

Y MHOTOYTOJIbHUKA.

[IpuMeHATh NOTy4YeHHBIE 3HAHUS

IPU pELICHUH T€OMETPUUYECKUX 3a1a4

[IpssmoyronbHbIE
TPEYTOJbHUKU

[Ipu3Haku paBeHCTBA

IPSMOYTOJIbHBIX TPEYTOJIbBHUKOB.

[lepneHauKyIIp ¥ HAKJIOHHAS.
CBOICTBO MeIUAHBI
IPSMOYTOJIBLHOTO TPEYTOJIBHHKA,

Jloka3bIBaTh NpU3HAKHU PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.
OnpenensiTe Napbl paBHBIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

Ha KJIeTYaToil OyMare v B reOMETPUUYECKHUX
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IIPOBEICHHOM K THIIOTEHY3E.
[IpAMOYTOIBHBIN TPEYTOJIBHUK

¢ yriom B 30°

KOH(UTypanusx (C yka3aHUEM MIPU3HAKOB).
Hcnons30BaTh MPU3HAKK PABEHCTBA
MPSIMOYTOJILHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOMU

U TIEPIICHINKYIISIPE B PEIICHUU
r€OMETPUUECKHUX 3aj1au.

Jloka3bpIBaTh CBOMCTBO MEIUAHbI
MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MIPOBECHHON K TUIIOTEHY3E,

¥ COOTBETCTBYIOIIHUM MPHU3HAK;
CBOMCTBA U MPU3HAKH MTPSIMOYTOJIBHOTO
TpeyroJibHUKa ¢ yriiom B 30°.
[IpuMeHTh MOTy4YEeHHBIE 3HAHUS

IIPU PEIICHUU T€OMETPUUECKHUX 3a]1ay.
Pemate 3a/1aun Ha TPUMEHEHUE CBOMCTB
IPSAMOYTOJIBHOTO TPEYTOJIbHHUKA.
Hcrnonbs30BaTh MOTYyYECHHBIE 33]]a41

IIPU PEIICHUU TPAKTUYECKUX 3a]1a4

['eomeTpuueckue
HEpPaBEHCTBA

CoOTHOIIEHUSI MEXTY CTOPOHAMU
Y yTJIaMU TPEYTOJIbHUKA.
HepaBeHcTBO TpeyrojibHUKA.
HepaBeHCTBO 0 MJIMHE JTOMAHOM.
HepaBeHncTBO Mex Iy
MEPIECHAUKYIAPOM U HAKIIOHHOM.
PaccrosiHre ot TOUKHM 10 psIMOI

BrIBOIHUTE MPOCTEUIIINE TEOMETPUUECKHUE
HEPABEHCTBA, TOHUMATh UX MTPAKTUYECKUX
CMBICII.

HMcnonn30BaTh J0Ka3aHHBIC
F€OMETPUUYECKHUE HEPABEHCTBA,
CHUMMETPHIO B PEIICHUH 3a]a4

20



OKpyKHOCTb.
I'eomerpuueckue Mecra
Ttoyek. [Toctpoenus

C IIOMOILBIO LIUPKYJIS
Y JINHEUKU

18

OKpYyKHOCTb, XOPAbI U AUAMETPBI,
UX CBOMCTBA. B3aumHoe
pPacmoIOKEHUE OKPYKHOCTH

u nnpsamoii. KacarenbHas u cexyas
K OKPY>KHOCTH.

OKpy»XHOCTb, BOUCAHHAS B yTOJI.
[ToHsITHE O TEOMETPUUYECKOM MECTE
Toyek. [IpumMepsl reomeTpruueckux
MECT TOUYEK Ha IIOCKOCTH.
OnucaHHasi OKPYXHOCTh
TpPEyroJibHUKa, €€ LEHTP.

MeTo1 TeOMETPUYECKUX MECT
TOYEK MPU PEIICHUU
reOMETPUUYECKHUX 3ajay.
OG6ocHOBaHUS TPOCTEHIITNX
MTOCTPOCHUI, STAIIbI 3aJa4

Ha MOCTPOCHUS, PEIICHUE 3a/1a4

Ha MOCTPOCHUE IIUPKYJIEM

W TUHEHUKOMN

DopMyJIUPOBATH ONIPEIEIICHUS -
OKPYKHOCTH, XOPJbl, TUAMETPA U
KacaTeJIbHOU K OKPY>KHOCTH.

N3yyaTh nX CBOMCTBA, IPU3HAKH,
MOCTPOCHUE YEPTEKEM.

HccnenoBath, B TOM YHCIE UCTIONbB3YS
1M poBbBIE PECYpPChl: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
BIIMCAHHOW B yTOJI; pABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OBnasieBaTh MOHATUEM OMTUCAHHOM
OKPY>KHOCTHU TPEYI'OJIbHUKA.
®opmyMpOBaTh ITAIIBI 3a7a4

Ha MMOCTPOEHHE (MOCTPOEHUE,
JT0Ka3aTeIbCTBO, UCCIIEIOBAHUE),
IIPOBOJMUTH 3a/1a4M Ha IIOCTPOECHHUE,
OCYILIECTBIISATH OCHOBHBIE IIOCTPOCHUS
IHUPKYJIEM U JIMHEUKOU.

3HAaKOMHUTBCS C UCTOPUEN Pa3BUTUS
FeOMETPHUHU, KIIACCUYECKUMHU 3a1a4aMHU
0 IOCTPOCHUU

[ToBTOpEHUE, 0000IICHME, 10 [ToBTOpeHue n 0600IICHHE PemaTs 33124, HIUTIOCTPUPYIOITHE CBI3H

CHUCTEMAaTH3allHs 3HAHUH OCHOBHBIX TIOHSITHI U METOJIOB MEXKTy pa3IMIHBIMH TEMaMH Kypca
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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8 KVIACC

HaszBanue paznena KomanuectBo OcCHOBHBIE BUJBI ICITEIILHOCTHU
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
YeThIpeXyrobHUKU 22 [Tapamienorpamm, ero Mpu3HaKu N300paxaTh 1 HAXOAUTH HA YEPTE)KAX

U cBoucTBa. IIpsAMOyroyibHUK,
poMO, KBaApat, X MPU3HAKHU U
cBoricTBa. CpenHsst JIMHUS
TpeyronbHuka. Tpamenus.
PaBHoOenpennas Tpamnenus, ee
CBOMCTBA ¥ IPU3HAKHU.
[IpssmoyrosnbHas Tpaneuus.
CpenHsis TUHUS Tpanenuu.
Teopema @aineca. Teopema

O IIPONIOPLIMOHAIIBHBIX OTPE3KaX.
LlenTp mMacc TpeyroJibHUKA.
LlenTpanbHO-CUMMETPUYHBIE

burypol

YEThIPEXYTOJIbHUKH PA3HBIX BUIAOB U UX
AJIEMEHTHI.

DopMyIUPOBATH ONPEICIICHUS
napajeaorpamma, nIpsiMoyTroJibHUKA,
pomba, KBajsipaTa, Tparneinuu, paBHOOOKOM
Tparneuu, NpIMOyrojabHOW TpaNelnH.
Jloka3pIBaTh M UCIIOJIB30BATh

IIPU PELICHUH 3a/1a4 NIPU3HAKU U CBOICTBA
napajiesiorpaMmma, IpsiMoyrojibHUKa,
pomba, KBajpara, Tparneiru, paBHOOOKOH
Tpaneuuu, NpsIMOYTroJIbHOW TpaIelyH.
Jloka3pIBaTh U UCIIOJIB30BATh

IIpU PELIEHUU 3a7a4 TeopeMbl Dajeca

Y O IIPONOPLIMOHATIBHBIX OTPE3KaX.
DopMyJIUPOBATH U JJOKA3bIBATH CBOMCTBA
TOYKH NIEPECECUCHUS MEAUAH
TPEYroJIbHUKA; 10JIy4aTh IPEACTABICHUS
0 METOJI€ Macc, O CBSI3U C (PUBHKOM.
@opmMyNIUPOBATH ONIPEACICHUE

Y JOKa3bIBaTh CBOMCTBA LICHTPAIbHO-
CUMMETPUYHBIX QUTYP.
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PewraTe 3a1a4u ¢ UCIOJIB30BAHUEM
CBOMCTB U IIPU3HAKOB IIapajuIeIorpaMma.
IIpoBOIUTE AEIEHUE OTPE3KA HA PABHBIE
YaCTHU C MIOMOILBIO UPKYJISA U JIMHEUKHU.
Hcnonb3oBaTh HU(pOBbIE pecypChl

JUISL UCCIIEI0BAHUS CBOVCTB U3Y4aeMbIX

buryp u KoHpuUrypanui

IToxoOue

16

[TogoOue TpeyroJbHUKOB,
ko3 puIeHT moaoous.
[Tpu3Haku moo0wms
TPEYTOJIbHUKOB.
[Tpumenenue noao0us

IIPU pELIEHUH MTPAKTUYECKUX
3anay. Benenve nmoHsATHs
npeoOpa3oBaHus MOJ00MS

¥ I0TI00HBIX (hUryp

Haxonuth nmogoOHbIe TPEYTOJIbHUKA

Ha TOTOBBIX YEPTEkKaAX, YKA3hIBATh
COOTBETCTBYIOIINE MMPU3HAKH ITO00MSI.
OnpeaensTs napbl MOT0OHBIX
TPEYTrOJIBLHUKOB B TEOMETPHUIECKUX
KOH(pUryparusx.

Pemate 3aga4un Ha TOT00HBIE
TPEYTOJIBHUKH C TTIOMOIIBIO
CaMOCTOSITEILHOTO ITOCTPOCHUS YepTeKei
Y HaXOKJICHUS TI0JI0O0OHBIX TPEYTOJIbHUKOB,
C YKa3aHHEM ITPU3HAKOB ITOI00MSI.
[IpoBOANTH TOKA3aTEIBCTBA

C UCIIOJIb30BaHUEM MTPU3HAKOB MTOA00HS.
[TpuMeHSTh TOTyYCHHBIC 3HAHUS

MIPY PELICHUU T€OMETPUUECKUX

Y TIPAKTHYCCKUX 33J1a4.

3HaAKOMHTHCS C TTOHATHSIMHU
npeoOpa3oBaHus MO00MS U TOJO0HBIX

¢uryp
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[momane

16

IHousatue miomaan. CBorcTBa

IJI0IA]IeH TEOMETPUUECKUX QUTYD.

[Ipocreiimue Gpopmyisl

JUIS IUTOILAAH TPEYTOJIbHUKA,
napasuiegorpaMma, pomoa

u Tpaneuuu. [Inomaan nogo6HbIX

(uryp

DopMyJIMPOBATH CBOMCTBA IJIOIIA/IH,
BBISICHATH UX HarJsAAHbIA CMBICIL.
BriBOoUTH (pOpMYITBI TUTOIIATN
rapajieaorpaMmma, TpeyrojabHHUKa,
Tpaneuuu u3 GopMyJibl IO
NpSIMOYTOJIbHUKA (KBaapata).
Haxonuts miomaau duryp,
M300paXEHHBIX Ha KJIeT4aTon Oymare,
UCIOJIb30BaTh pa30MeHNe Ha YaCTH

U JOCTPOCHHUE.

HaxonuTs momaau mogo0HbIX GUryp.
BBIUKCIIATE IUIOMIAIHA Pa3InYHbIX
MHOTOYTOJIbHBIX (QUTYP.

Pewrate 3agaun Ha miomanp

C IPAKTUYECKUM COAEPKAaHUEM

Teopema IIudaropa
Y HayaJia TPUTOHOMETPHHU

18

Teopema Iludaropa. [lpumenenue
teopemsl [Tudaropa npu pemeHnn
MpPaKTUYECKUX 3a]1ay.
[IponopumoHanbHbBIE OTPE3KU

B IPSIMOYT'OJILHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TaHT€HC

Y KOTAHT'€HC OCTPOro yria
IPSIMOYTOJILHOT'O TPEYTOJIbHUKA.

Tpuronomerpudeckrne GyHKIAN
yriioB B 30°, 45° u 60°

3HAaKOMHUTHCS C UCTOPUEN TEOPEMBI
[Tudaropa.

JloxaspiBaTh Teopemy Iludaropa.
Jloka3bIBaTh COOTHOLICHUS MEXIY
MIPONOPLIMOHAIIBHBIMU OTPE3KAMU

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

Y IPUMEHATH UX IPU PEIIEHUN
reOMETPUYECKUX 3a7a4.

PewraTe 3a/1aun Ha MPUMEHEHHUE TEOPEMBI
[Tudaropa, B TOM uncie ¢ IpaKTUIECKUM
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COJIEPIKAHUEM.
OrnpenensTe OCHOBHBIE
TPUTOHOMETpUUYECKUE PYHKIIUU yTIia

C TIOMOIIIBIO TTPSIMOYTOJILHOTO
TPEYroJbHUKA, COCTABIATH TAOIUILY
3HAYCHUI TPUTOHOMETPUUECKUX (DYHKITUIH
JIJISl OCHOBHBIX YTJIOB.

[TpuMeHsITh MOTy4YeHHBIC 3HAHUS

Y YMEHHUS TPU PEIICHUN PAKTUYECKUX
3amay.

3HaAKOMUTHCS C UCTOPUECH Pa3BUTHUS
TPUTOHOMETPHUH

YT n YCTBIPCXYT'OJILHUKH,
CBA3aHHBIC C OKPYKHOCTBIO

20

BrniucanHnble v IEHTpAJIbHBIE YTIIBI,
YTOJl MEXAY KacaTeIbHOU

Y XOpZIOU. YTIIbI MEXKIY XOPJAaMHU
U CEKYIIUMHU.

BniucanHble U onuMcaHHbIC
YeThIpeXyrojabHuku. CBONCTBA

Y IPU3HAKU BIUCAHHOTO
YETBIPEXYTOJIbHUKA.

B3anmHoe pacnosioxkeHue qJByx
okpyxxHocTteil. Kacanue
OKpykHOCTEH. O01IHe
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM

dopmynupoBaTH OCHOBHBIE ONPEIEIICHHS,
CBSI3aHHBIE C YIJIaMH B Kpyre (BIUCAHHBIH
yTOJ1, IEHTPAIBHBIN yTOII).

HaxoauTe BrMcaHHbBIE YTJIbI,
OIMUPAIOIIUECS HA OJIHY IYTY, BBIUUCISATH
YTJIbI C IOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIIUCAHHOM
YETHIPEXYTOJIbHUKE, TEOPEMBI

O LIEHTPAJIbHOM YTJIE.

HccnenoBath, B TOM YKCIIE C TOMOIIBIO
U(POBBIX PECYPCOB, BIUCAHHBIC

Y OMIMCAHHBIE YEThIPEXYT OJIbHUKH,
BBIBOJIUThH UX CBOMCTBA U MPU3HAKH.
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Hcronp30BaTh 3TH CBOWCTBA U ITPU3HAKH
IIPU PELICHUH 3a/1a4

[ToBTOpEeHnue, 06001ICHHE, 10 [ToBTOpEHNE OCHOBHBIX MOHSITUIN Pemate 3a1auu, WILTIOCTPUPYIOIIHUE CBSI3U

CUCTEMaTH3alNs 3HAHUH ¥ METOJIOB KypcoB 7 U 8 KJIaccoB, MEXIY Pa3IuIHBIMA TEMaMH Kypca
0000111eHre 3HAaHUT

OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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9 KJIACC

HaszBanue paznena KonnuectBo OCHOBHBIE BUbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB oOy4Jaronuxcs
Pemmenue TpeyroibHUKOB 22 CuHyc, KOCUHYC, TAHT'€HC YTJIOB ®opmyupoBaTh ONpPEEICHUS

ot 0 1o 180°. OcHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
dopMyIIbI TPUBEICHUS.

Pemenne TpeyronsaukoB. Teopema
KOCHHYCOB U T€OpEMa CUHYCOB.
Pemenne npaktuueckux 3aaad

C HUCMOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpudeckue GopMyIbl
JUJIs1 TUTOIIAIA TPEYTOJIbHUKA,
napasuiesiorpamma.

®opmyna ['epona. Popmyia
IJIOIIAU BBITYKJIOTO
YEeThIPEXyTOJIbHUKA

TPUTOHOMETPUUYECKHUX PYHKIIUHN TYIBIX
Y TIPSIMBIX YTJIOB.

CocTaBiaTh TaOIUIy 3HAUCHUH
TPUTOHOMETPUUYECKUX (DYHKIIHI

JIJ1s1 OCHOBHBIX yIi10B OT 0 10 180°.
BBIBOIUTH COOTHOIICHUS MEXTY
TPUTOHOMETPUUYECKUMH (DYHKIIHSIMHU.
BreiBouTh npocteiinime GopMyisl
MIPUBEJICHUS U3 TEOMETPUUECKHUX
COOOpaKECHHIA.

BBIBOIUTH TEOPEMY KOCHHYCOB U TEOPEMY
CHUHYCOB (C paiInyCOM OIUCAaHHOM
OKPY>KHOCTH).

Pewrate 3agaum o reomeTpun

C HCTOJIb30BAaHUE TEOPEM KOCUHYCOB

Y CUHYCOB, HAXOJIUTh PAJUyC ONMCAHHOU
OKPYKHOCTH.

Pemrate npakTuyeckue 3aj1ayu,
CBOASIIIMECS K HAXOXKIECHUIO PA3JIMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUYECKHE

27



(bopMyITBI AT TIJIOMIAAN TPEYTOIBHUKA,
napanienorpamMma, Gopmyiy ['epona,
(dbopMyIy TIOMIAU BBITYKIIOTO
Y4eTHIPEXyTOJbHUKA.

Pemrate 3aaun ¢ UCTIOJIB30BAaHUEM
W3yYEHHBIX TEOPEM U COOTHOIIICHUH.
Pemrate mpakTuyeckue 3a1a4u

Ha HAXOXKIACHUC ITI0Maan C MIPUMCHCHUCM

JTAHHBIX (HOPMYTT

[TogoOue TpeyrobHUKOB 12 Xopbl ¥ MOJO0OHBIE TPEYTONBHUKH | JlOKa3bIBaTh TEOPEMBI O TIPOU3BEICHUU
B OKpY>KHOCTH. Teopema OTPE3KOB XOPJ, TCOPEMBI O IPOU3BEACHUU
0 IIPOU3BEJICHUH OTPE3KOB XOP/I, OTPE3KOB CEKYIIUX, TEOPEMY O KBaapaTe
TEOPEMBI O NIPOU3BEICHUHU KacaTeJbHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYIIUX, TEOpEMa HccnenoBath, B TOM YUCIIE C TOMOIIBIO
0 KBaJpaTe KacaTeIbHOM. 1M (POBBIX pecypcoB, U3ydaeMble
[TpuMeHeHne Py PeIICHUH KoH(puryparum.
reoOMEeTPUUECKUX 3ajay. [IpumeHsATh JAHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenast. IIPU PELIEHUU TEOMETPUUYECKUX
[ToHsiTHE O TOMOTETHH 3a/1a4.
3HAaKOMHUTHCS C MOHATHEM O TOMOTETHUH,
C €ro NIPUMEHEHNUEM, B TOM UYHCIIE
B ITPAKTUYECKUX CUTYyaIHIX
Meton koopauHAT 10 YpaBHeHHE NPSIMON HA MNIOCKOCTH. OcBauBaTh NOHSITUE MPSIMOYTOJIBHOM

VYrnooii ko3 PuueHT
1 cBOOOHBINA YJICH, UX

CUCTCMbI KOOpAHWHAT, ACKAPTOBLIX
KOOpAHWHAT TOYKH.
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FeOMETPUYECKUN CMBICIL.
[TapannensHOCTH

Y IEPHEHIUKYIISIPHOCTD PSIMBIX
(uepes yrioBoit k03hGuIueHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceueHuii
OKPYHOCTEU U MPSAMBIX

B KoopauHaTtax. opmyna
pacCTOSHUS OT TOYKH J0 MPSMOM.
[Inowmane napamienorpaMmma

B KOOpAMHATaX, OHITUE

00 OpUEHTUPOBAHHOMN TUTOIIA/IH.
[IprumeHeHune MeTo1a KOOpAuHaT
B [IPAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUYECKUX 3aJa4ax

BrIBOAUTE ypaBHEHUS HNPSIMOU

B KOOpJIMHATaX, ypaBHEHUE
OKPY’KHOCTH.

Beiaensats moaHbIA KBaApaT

JUI HAXOKJIEHUs LIEHTpa U paauyca
OKPY>KHOCTH I10 €€ YPaBHEHHUIO.
HaxoauTth TOYKM IepecedeHust MpsMBbIX
U OKPYXKHOCTEH B IIPSAMOYTOJIBHOU
CUCTEME KOOPAMHAT.

Pewrate 3a1aun Ha HAXOXKICHUE
pacCTOSIHUS OT TOYKH 10 IIPSMOM.
BeiBonuTh hopMyity miomaamn
napajuiesiorpaMma B KOOpAUHaTax,
3HAKOMUTHCS C IIOHATUEM
OPUEHTUPOBAHHOM IUIOLIA/H.
[IpuMeHATh METOA KOOPAUHAT

B [IPAKTUYECKA-OPUEHTUPOBAHHBIX
Ir€OMETPUYECKUX 3a/1a4aX, UCCIIEI0BATh
IIPUIIOKEHUS METOa KOOpAUHAT

B BBIYHCIIUTEIIBHOU MaTEMATHKE

U UHPOpPMATHKE.

Hcnonp30BaTh HUPPOBBIE PECYPChI
JUIS1 IOCTPOEHMS U UCCIIEOBAHNUN.
3HAKOMUTBCS C ICTOPUEN pa3BUTHUS
F€OMETPHUH, UCTOPUEH METOA
KOOpAUHAT

29



Bexrtopsl

20

Bexkrops! Ha muiockocTu. CinokeHue
Y BEIYMTAHUE BEKTOPOB — MpaBuUiIa
TpeyroJjibHUKA U NapajieJorpamma.
YMHOXKEHME BEKTOpPA HA YUCIIO.
Koopaunatel BekTopa. CroxxeHue
Y BEIYMTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpA Ha YHUCIIO

B KOOpJMHATAX.

[TIpuMeHeHue BEKTOPOB B (hU3HKE,
LEHTp Macc.

[TonsiTue o 6a3uce (Ha TUIOCKOCTH).
Paznoxenus: BEKTOpoB 1o 0asucy.
CxkansipHOo€ IpOU3BE/ICHHE
BEKTOPOB, TEOMETPUYECKUI CMBICI
Y BBIPa)KEHUE B IEKapTOBBIX
KoopauHaTax. JIuctpuOyTHBHOCTH
CKQJIIPHOTO MPOU3BECHHUS.
CxansipHoe pou3Be/ICHUE

U TIPOCIIUPOBAHUE.

[IpuMeHeHHEe CKaIspHOTOo
IPOU3BEICHHS] BEKTOPOB

JUIS1 HAXOKJICHUSI JIUH U YTJIOB.
Pemienune reometprueckux 3a1auq

C IOMOIIBIO CKAJISIPHOTO
IPOU3BEICHUS

BBOIWTH BEKTOPHI KaK HAIIPABIICHHBIC
OTPE3KH, UCCIIEI0BATh TEOMETPUYECKUM
(nepemenienue) u puanyeckuii (cumia)
CMBICJIBI BEKTOPOB.

3HaTh ONPENEIICHUS] CYMMBbI U Pa3HOCTH
BEKTOPOB, YMHOEHUS BEKTOPA HA YUCJIO,
MCCIIE1I0BAaTh TEOMETPUUECKUN

U (U3UYECKHUI CMBICI 3TUX OTEpalHil.
Pemate reoMeTpruyecKue 3a1a4u

C UCIOJIb30BAHHEM BEKTOPOB.
HccnenoBath CBsAI3b BEKTOPOB

C IOHATUSAMMU PABHOAECUCTBYIOLIEH CUII
Y pPaBHOBECUS CUJI, IPUMEHATH BEKTOPHI
K IIPOCTEUIINM 3a7ja4yaM MEXaHUKU

U CTaTUKH.

PacknaasiBaTh BEKTOP 110 IBYM
HEKOJIJIMHEAPHBIM BEKTOPAM,
PacCKJIaibIBATh BEKTOPBI CUII C IIOMOIIBIO
IIPOCLIUPOBAHUS U TPUTOHOMETPUUYECKUX
COOTHOILICHUM.

OnpenensaTe CKAIAPHOE IPOU3BEICHUE
BEKTOPOB I'€OMETPUUYECKH

Y B KOOpAWHATAX, JOKa3bIBATh
PABHOCHIIBHOCTb ONIPEIEIICHAN

Y JTUCTPUOYTUBHOCTH CKAJIIPHOTO
IIPOU3BEICHUS.
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BEIMuCIATE CyMMy, pa3HOCTD U CKAJIIPHOE
MIPOU3BEACHUE BEKTOPOB B KOOpAMHATAX.
[TpuMeHATH CKAIIPHOE TPOU3BEICHUE
JUTSI HAXOXKJICHUS JIJTUH U YTJIOB.
HccnenoBath CBA3b CKAISIPHOTO
MIPOU3BEACHUS M OPTOTOHAIBHOTO
IPOCIIUPOBAHUS, IPUMCHSITH B 3a7a4ax.
PemaThk reomeTprueckue 3a1auu

C IOMOIIBIO CKaJISIPHOTO MTPOU3BEICHUS.
PemaTh 3aa4un Ha MPaKTUUYECKOE
PUMEHEHHUE CKAISPHOTO MPUIIOKEHUS

B (pu3uke (BIYUCICHUE PAOOTHI

B MEXAHUKE)

JInrHa OKpy>KHOCTH
U TUIOIAIb Kpyra

16

[IpaBuIIbHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX 3JIEMEHTOB.
Yuciio m v INIMHA OKPYKHOCTH.
JlmiHa 1yru OKpYKHOCTH.
Pannannas mepa yria.

[Imomans Kpyra v €ro 3JIEeMEHTOB
(cexTopa U CETMEHTA).
Brruucienue nepumMeTpoB

¥ Tiomaei Guryp, BKIOYAIONTUX
AJIEMEHTBI KpyTa

DopMyIUpOBaTh ONPEICIICHHUE
MPaBUJIbHBIX MHOTOYTOJIbHUKOB, HAXOJIUTh
UX DJIEMEHTHI.

[Tob30BaTHCS MOHATUEM JIJIMHBI
OKPY>KHOCTHU, BBEICHHBIM C TTIOMOILIbIO
MPaBUIIbHBIX MHOTOYTOJIbHUKOB,
ONPENENATh YUCTIO T, JJIUHY AYTH

U pailaHHYIO Mepy yria.

[IpoBOOUTH NEPEXO] OT PAAUAHHON MEPHI
yTriia K rpayCHON U HAa00OPOT.
OnpenensTe MIOMIAb Kpyra.

BeiBouTh (hopmyIibl (B rpatycHOI
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U paJilaHHOM Mepe) M IJIUH JYT,
IUJIOLIA/IEN CEKTOPOB U CETMEHTOB.
BbraucasTh mionaam cioxHbIX QUryp,
BKJTIOUAIOIIMX 3JIEMEHTBI OKPYKHOCTH
(kpyra).

HaxonuTts momaau pa3nudHbIX GUryp
B 3a/1a4ax peajbHOMN KU3HU

JIBM>KEHMST IIIOCKOCTHU

10

[lenTpanbHast CHMMETPHA.
LlenTpaibHO-CUMMETPHUYHBIE
¢urypsl. [ToBopot. OceBas
cuMMmeTpusi. OUrypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEKOTOPOM OCH.

[TapannenbHbIN IEPEHOC.
[lousTHe ABMKEHUS U €T0
cBoiicTBa. PaBeHcTBo huryp.
[IposiBiieHust cuMMeTpun

B IPUPO/IE, ’KUBOIIMCH, CKYJIBIITYpE,
ApXUTEKTYPE.

Komnozunuuy 1BUXeHHUI
(mpocTeie mpuMepsl).
[IprMeHEeHNE B TEOMETPUUECKUX
3a/adax

Paz6upats npuMepsl, HLTIOCTPUPYIOIITUE
MOHATHS JIBUXKEHUSI, IEHTPOB U OCEM
CUMMETPHH.

DopMyIUPOBATH ONPEACICHUS JBUKCHUS
IIJIOCKOCTH, TTapaJuIeIbHOIO TIEPEHOCa,
IOBOPOTA, LIEHTPAJIbHOM U OCEBOU
CUMMETPHH.

Jloka3bIBaTh UX CBOMCTBA, HAXOAUTH
HETIOJIBUKHBIC TOUKH, OCU CUMMETPHHU.
HaxoauTe HEHTpBI 1 OCU CUMMETPHUIA
npocTermux Guryp.

[IpuMeHATH TapaJIIEIbHbBIN ITEPEHOC

Y CUMMETPHIO IPU PENICHUA
F€OMETPUUYECKHX 3a/1a4.

Ncnonb3oBaTh HUGPOBBIE PECYPCHI

JUTS IOCTPOCHUM U UCCIIEJOBAHUI
npeoOpa3oBaHUM MIIOCKOCTH

Y KOMITO3UIIMH JBH>KEHUI.
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3HAaKOMHUTHCS C MTPOSIBICHUAMU
CUMMETPHUH B IPUPOJE, KUBOIIHUCH,
CKYJIBIITYPE, APXUTEKTYpE

[ToBTOpEeHnue, 06001ICHHE,
CHCTEMATH3aIIUs 3HAHUH

12

[ToBTOpEHNE OCHOBHBIX ITOHIATHH
¥ METOJIOB KYpPCOB 7—9 KJ1accoB,
000011IeHHE U CUCTEMATH3AIHS
3HAHUU

CB000/1HO ONIEPUPOBATH MOHATUAMM:
durypa, Touka, Ipsmas, yroi,
MHOTOYTOJIBHHK, paBHOOCIPEHHBIH

Y paBHOCTOPOHHUI TPEYTrOJIbHUKH,
NPSIMOYTOJILHBIA TPEYTOJIBHUK, ME/IHaHa,
OucceKTpuca U BEICOTA TPEYTOJIbHUKA,
napasuieJiorpaMm, poM0O, MPsIMO-yTOJIbHUK,
KBaJ[pat, Tpareus; OKpyKHOCTb,
KacaTeJIbHas; PaBeHCTBO U TI0J001e
Guryp, TpeyroJIbHUKOB; MAPAILICITHHOCTh
U TICPIICHANKYIISIPHOCTD TPSIMBIX, YTOJI
MEX]Ty PSMBIMH, CHMMETPHS
OTHOCHUTEJIFHO TOYKH U TIPSIMOU; JJINHA,
paccTosiHue, BEIMYMHA yTJIa, oMb,
nepumeTp.

Hcnonap3oBaTh GOpMYIIbL: IEPUMETPA

¥ TUIOMIA/I MHOTOYTOJIbHUKOB, JITUHBI
OKPY>KHOCTH U IIJIOLIAAH Kpyra, o0beMa
IPSIMOYTOJIBHOTO MapaieenuIesa.
CB0OOJHO ONEPUPOBATH MOHATHUIMU:
NpSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOP; UCIIOJIb30BATh ATH MOHATHS
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U1 TPEACTaBICHUS JAaHHBIX U
peleHus 3axa4, B TOM 4YHCIE W3
JIPYTUX y4eOHBIX MPEIMETOB.
Pemate 3a1aun Ha NOBTOpPEHUE
OCHOBHBIX ITOHATHUM, WIUTFOCTPALIUIO
CBSI3€1 MEXy Pa3IMYHbIMU YaCTAMU
Kypca.

Be16upath MeTo 1 715 peleHus 3aJauH.
[IpyMeHATH MOJTyYEHHBIE 3HAHUS

B CMEXKHBIX 00JIaCTAX, B MPAKTUKO-
OPUEHTUPOBAHHBIX 3a/1a4ax

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumenoBanue pa3aejioB U TEM NMIPpOrpaMmMmabl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Hauana reomerpuu. [Ipocreimme
reoMeTpuueckrue (Urypsl U uX CBONCTBA.
I/I3MCpCHI/Ie reOMCTPHUICCKUX BCIINYNH

28

SIKnacc

https://www.yaklass.ru/
bubmmoreka [{OK
https://m.edsoo.ru/78c146¢c4

TpeyronpHUKH

19

SKmacc

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/78c146c4

[TapannensHocTh. CymMMa yriioB MHOTOYTOJIbHUKA

15

SKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/78c146c4

[IpsiMmoyrosbHBIE TPEYTOIbHUKU

SKmacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/78c146c4

FeOMeTpI/I‘IeCKI/Ie HCPABCHCTBA

SIKnacc

https.//www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/78c146c4

OKpY)KHOCTB. FeOMCTpI/I‘IeCKI/IC MECTa TOYCK.
HOCTpOGHI/IH C IIOMOMIBIO NUPKYJIA U JIMHEUKHU

18

SIKnacc

https.//www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/78c146c4

[ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALINS
3HAHUU

10

SKiacc
https://www.yaklass.ru/
bu6mmoreka [JOK
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https://m.edsoo.ru/78c146c4
https://www.yaklass.ru/
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https://m.edsoo.ru/78c146c4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTsI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

YeThIpEXyroIbHUKA

22

SIKnacc

https://www.yaklass.ru/
bubmmoreka [IOK
https://m.edsoo.ru/a5¢ch98eb

ITomoOue

16

SIKmacce

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/a5ch98eb

IInmomane

16

SAKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/a5¢ch98eb

Teopema IIudaropa u Havana
TPUTOHOMETPUU

18

SKmacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/a5ch98eb

VYTIbl ¥ 4eTHIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPY>KHOCTBIO

20

SIKnacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/a5ch98eb

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN

10

SIKnacc

https.//www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/a5ch98eb

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pemenne TpeyronbHUKOB

22

SIKnacc

https://www.yaklass.ru/
bubmmoreka [IOK
https://m.edsoo.ru/dddde230

[Togo6ue TpeyroJIbHUKOB

12

SIKmacce

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/dddde230

Metona KoopiMHAT

10

SKmacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

Bekrtopsl

20

SKmacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/dddde230

JlyivHa OKPY>KHOCTH M IJIOLIAAb Kpyra

16

SIKnacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/dddde230

I[BI/I)KeHI/IH IIJIOCKOCTHU

10

SIKnacc

https.//www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/dddde230

[ToBTOpenue, 06061IeHNE,
CcHUCTEMATH3allHsl 3HAHUI

12

SKimace

https.//www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/dddde230
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No aTra uudposnie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
I/ICTO s BOSBHUKHOBCHUSA U
1 p 1 https://m.edso0.ru/81425f42
paSBI/ITI/Ifl FGOMCTpI/II/I
Haan'II)HBIe IIOHATHUS T'COMECTPHUUA.
2 p 1 https://m.edso0.ru/66hd1736
Touka, npsimasi, OTPE30K, JIy4d
Haan'II)HBIe IIOHATHUS TCOMCTPHUH.
3 P 1 https://m.edsoo.ru/cd8ba681
Touka, npsimasi, OTPE30K, JIy4d
[Tonsatue 06 akcuome, Teopeme,
4 JTI0Ka3aTeNIbCTBE, ONPEICIICHUH, 1 https://m.edsoo.ru/3deaba2c
CBOICTBE, MPU3HAKE
B3anMHOe pacnoniokeHre TOUEK Ha
nopsaMon. smepenue mInHbI
5 p p a 1 https://m.edsoo.ru/7bdc787b
OTpEe3Ka, PACCTOSHUE MEXKTY
TOYKaMHU
B3anMHOe pacnoiokeHre TOYeK Ha
apsaMoii. U3MepeHue UIMHBL
6 p p a 1 https://m.edso0.ru/7c94dh78
OTpe3Ka, PaCCTOSIHUE MEXKTY
TOYKAMHU
B3anMHOe pacnosioxkeHre TOUeK Ha
npsaMoi. MI3mMepenne IIIMHBI
7 p p a 1 https://m.edsoo.ru/32acfale

OTpPE3Ka, paCCTOAHUC MCIKIY
TOYKaMH
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https://m.edsoo.ru/81425f42
https://m.edsoo.ru/66bd1736
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https://m.edsoo.ru/7bdc787b
https://m.edsoo.ru/7c94db78
https://m.edsoo.ru/32acfa1e

[TonymnockocTs U yroJ. Bunbl

8 https://m.edso0.ru/582db67b
yriioB. MI3mepenue BENM4rH yrioB

9 Hosynockocts i yroit. Bititet https://m.edsoo.ru/23adadfb
yriioB. Mi3mepenue BeJM4nH yrioB

10 Hosynockocts i yroit. Bititet https://m.edsoo.ru/d9a7984f
yriioB. Mi3mepenue BeJIM4rH yrioB
BepTI/IKaJ'II)HI)Ie N CMCIKHBIC YI'JIbI.

11 [TapamnensHbie U https://m.edso0.ru/5d957994
NEPHEHINKYIISIPHBIE IPSIMbBIE
BepTI/IKaJIBHBIe U CMCKHBIC YI'JIbI.

12 [TapannensHble U https://m.edsoo.ru/e248aeal
NEPHEHANKYIISIPHBIE ITPSIMbBIE
BepTI/IKaJIBHBIe U CMCIKHBIC YI'JIBI.

13 [TapannensHbie 1 https://m.edsoo.ru/ac722276
MEePIEeHIUKYIIIPHBIE MTPSIMbIE
BepTukanbHble U CMEKHBIE YTIIbI.

14 [TapannensHbie 1 https://m.edsoo.ru/8a68a373
MEePIEeHIUKYIIIPHBIE MIPSIMbIE
BepTukanbHble U CMEKHBIE YIIIbI.

15 [TapannensHbie 1 https://m.edsoo.ru/5496cesde
MEePIEeHIUKYIIIPHBIC MIPSIMbIE

16 buccekrpuca yria https://m.edsoo.ru/341fc4b8

17 buccexrpuca yria https://m.edsoo.ru/d71d3cef

18 buccekrpuca yria https://m.edsoo.ru/658cealf

19 HOMaHai[' Brter omanex. Jlmsa https://m.edsoo.ru/3ee98ed6
JTOMaHOH

20 Jlomaras. Bujtet nomaibrx. Jlmiria https://m.eds00.ru/795496da

JTOMaHOU

41


https://m.edsoo.ru/582db67b
https://m.edsoo.ru/23adadfb
https://m.edsoo.ru/d9a7984f
https://m.edsoo.ru/5d957994
https://m.edsoo.ru/e248aea1
https://m.edsoo.ru/ac722276
https://m.edsoo.ru/8a68a373
https://m.edsoo.ru/5496ce4e
https://m.edsoo.ru/341fc4b8
https://m.edsoo.ru/d71d3cef
https://m.edsoo.ru/658cea1f
https://m.edsoo.ru/3ee98ed6
https://m.edsoo.ru/795496da

21

Muoroyronsauku. [Tepumerp
MHOroyroJjibHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

https://m.edsoo.ru/2ebc3f4e

22

Muoroyronsauku. [Tepumerp
MHOroyrojibHuka. [ToHstue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

https://m.edso0.ru/615646dc

23

Mmuoroyronsauku. [Tepumerp
MHOroyrojbHuka. [ToHsTue o
BBIMYKJIBIX U HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

https://m.edsoo.ru/4caelb86

24

Muoroyronsauku. [Tepumerp
MHoOroyroJjpHuka. [lonstue o
BBIITYKJIBIX U HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

https://m.edsoo.ru/d8cel91c

25

Muoroyronsauku. [Tepumerp
MHoTroyroJibHuka. [lonsrue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

https://m.edsoo.ru/2ee97fb4

26

HNHCTpyMEHTHI AJ1s1 UBMEPEHUHN U

MOCTPOCHUM

https://m.edsoo.ru/4bddc13a

27

WNHcTpymMeHTHI Ui U3MepeHuit u

MOCTPOCHUM

https://m.edsoo.ru/4da74853

28

KonTposneHas paboTa o teme

"Hagana reomerpuu. [Ipocreiimne

reoMeTpruYecKue GUrypbl U UX
ceorictea. M3mepenue
reomeTpudeckux ¢puryp"

https://m.edsoo.ru/74fafcld
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Menuana, GuccekTpuca u BbICOTa

29 https://m.edso0.ru/867811de
TPEyroJbHHKa
M §)

30 CAMata, DHCCCKTpICa 1 BhICOTa https://m.edsoo.ru/c57d7758
TPEYroJbHUKA

31 PaBeHCTBO TpeyroibHUKOB https://m.edsoo.ru/55aeb92e
o - -

32 CPBLIH M BTOPOH HPHIHAKH https://m.edsoo.ru/1d9c1411
paBEHCTBA TPEYroJIbHUKOB
n - -

33 CPELIH M BTOPOH HPHIHAKH https://m.edsoo.ru/7e1bf96c
paBEHCTBA TPEYroJIbHUKOB
n - -

34 CPBLIH M BTOPOH HPHIHAKH https://m.edsoo.ru/ff1675ed
PaBEHCTBA TPEYrOJIbHUKOB
n - -

35 CPBBIH I BTOPOH TIPH3HAKH https://m.edsoo.ru/791fa3e8
PaBEHCTBA TPEYrOJIbHUKOB
I - -

36 CPBRIHL I BTOPOH HIpHSHAKH https://m.edsoo.ru/73fed266
PaBEHCTBA TPEYTOJIEHUKOB
P 0

37 aBHo vezxpeHHHe TPEYTOTLHHKI H https://m.edsoo.ru/b121d4a3
WX CBOMCTBA
P 0

38 aBHo veﬂpeHHHe TPEYTOTILHIKH 1 https://m.edsoo.ru/bad93d6a
WX CBOMCTBA
P 0

39 apHo “eﬂpeHHHe TPEYTOILHAKI H https://m.edsoo.ru/3bclcbc3
WX CBOMCTBA
I1 0

40 PHIHER PaBHODEAPEHHOTO https://m.edsoo.ru/ch833372
TPEyroJbHUKa
I1 0

41 PHIHER PaBHODEAPCHHOTO https://m.edsoo.ru/f8f43459
TPEyroJbHUKa
T -

42 PETHI TIpHSHAK Paserctna https://m.edsoo.ru/eb295bbc
TPEYrOJILHUKOB

43 Tperuit npu3Hak paBeHCTBa https://m.edsoo.ru/33acbe3d
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TPEYTrOJIbHUKOB

Tperuil npU3HaK paBeHCTBA

44 https://m.edsoo.ru/d1263c3b
TPEYTrOJIbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [Ipumepsl cummeTpun B https://m.edsoo.ru/2d7971e6
OKpPY>KaIOIllEM MUpE
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [Ipumepsl cuMMeTpuu B https://m.edsoo.ru/4bda5b87
OKpYKaIoIlleM MUpE
K 0

47 " OHTPOIbHAA pil' OTa TO Teme https://m.edso0.ru/d675d6f6

TpeyroabHUKH

48 [TapannenbHOCTH MPSAMBIX https://m.edsoo.ru/f6a43cc2

49 CBOHCTBA W IpH3HAKH https://m.edsoo.ru/bfa43c8e
HapajIeNIbHbIX MPSAMBIX
Croii

50 BOHCTBA I HpRInai https://m.edsoo.ru/26ae5531
HapajIesIbHbIX MPSAMBIX
Croii

o1 POMCTEA I TpHsHard https://m.edsoo.ru/adeb894b
napajiesIbHbIX MPSAMBIX

52 (BOHCTBA i MIPHSHAKIL https://m.edsoo.ru/daffc437
napajiesIbHbIX MPSAMBIX

53 (BOHCTBA i MIPHSHAKIL https://m.edsoo.ru/92b3463c
napajiesIbHbIX MPSMBIX
Coii

54 POMICTEA I TpHsHard https://m.edsoo.ru/5241edea
napajiesIbHbIX MPSMBIX

55 CymMma yrioB TpeyrojbHHUKa https://m.edsoo.ru/3791add9

56 CymMma yrioB TpeyroyjbHHUKa https://m.edsoo.ru/c3583ce8

57 BHemnue yriel TpeyrojbHuKa https://m.edso0.ru/6a35a558

44


https://m.edsoo.ru/d1263c3b
https://m.edsoo.ru/2d7971e6
https://m.edsoo.ru/4bda5b87
https://m.edsoo.ru/d675d6f6
https://m.edsoo.ru/f6a43cc2
https://m.edsoo.ru/bfa43c8e
https://m.edsoo.ru/26ae5531
https://m.edsoo.ru/adeb894b
https://m.edsoo.ru/daffc437
https://m.edsoo.ru/92b3463c
https://m.edsoo.ru/5241edea
https://m.edsoo.ru/3791add9
https://m.edsoo.ru/c3583ce8
https://m.edsoo.ru/6a35a558

58

Buemnue yrisl TpeyrojbHUKa

https://m.edsoo.ru/c21e51ch

59

CymMa BHYTpPEHHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CyMMa BHEIIHUX
YTJI0B BBITYKJIOTO MHOTOYI'OJIbHUKA

https://m.edsoo.ru/4647837a

60

CymMa BHYTPEHHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CyMMa BHEIIHUX
YIJIOB BBITYKJIOTO MHOTOYI'OJIbHUKA

https://m.edsoo.ru/9e52a7{3

61

CymMa BHYTpPEHHHUX YIJIOB
MHOT'OYTOJIbHHKA U CYMMa BHEIIHUX
YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

https://m.edsoo.ru/c63e7dee

62

KonTponbnas pabota no teme
"ITapannensHocTh. CyMMa yrioB
MHOT'OYTOJIbHHUKA"

https://m.edso0.ru/43243f48

63

[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB

https://m.edsoo.ru/417b63d9

64

[Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB

https://m.edsoo.ru/e913daf8

65

[lepnienukynsap U HaKIOHHAs

https://m.edsoo.ru/423cc188

66

CBOMCTBO M€IUAaHbI
MPSIMOYTOJIBHOTO TPEYroJIbHUKA,
MIPOBEIEHHON K TUTIOTEHY3€

https://m.edsoo.ru/4efff7e9

67

CBOMCTBO MeqUAaHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
MIPOBEIEHHON K TUTIOTEHY3€

https://m.edsoo.ru/ledd581b

68

[IpsAMOYrOIBHBIN TPEYTrOIBHUK C
yriaom B 30 rpagycos

https://m.edsoo.ru/a4b9137b

69

[IpsAMOYrOBHBIN TPEYTrOIBHUK C
yriaom B 30 rpaxycos

https://m.edsoo.ru/5e8eff35
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70

CooTHoOIIEHHS MEX Ay CTOPOHAMU U
yIJIaMU TPEyroJbHUKA

https://m.edsoo.ru/9abc71e6

71

CooTHoIIEHNS MEXAY CTOPOHAMU U
yIJIaMU TPEyroJbHUKA

https://m.edsoo.ru/48c64dab

72

HepaseHcTBO TpeyronbHuKa.
HepageHcTBO 0 uIMHE TOMaHOU

https://m.edso0.ru/53442791

73

HepasenctBo mexny
MEPIEeHIUKYIIPOM U HAaKJIOHHOM.
PaccrosHme OoT TOUKM 10 IpsIMOM

https://m.edsoo.ru/a28f2546

74

KonTtponsHas pabota no remam
"[IpAMOYTOJIBHBIE TPEYTOJBHUKH ",
"['eomeTpuueckue HepaBeHCTBA"

https://m.edsoo.ru/fdd7d25a

75

OKpYyXHOCTb, XOP/Ibl U TUAMETPHI,
HUX CBOMCTBA

https://m.edsoo.ru/273fb3b4

76

OKpY)XHOCTbB, XOPJIbI ¥ TAAMETPHI,
HUX CBOMCTBA

https://m.edsoo.ru/13a6fdba

77

B3anmHoe pacrnosoxeHue
OKPY>KHOCTH U MPSMOH.
KacarenbHas u cekyias k
OKPY>KHOCTHU

https://m.edsoo.ru/1c13b6d9

78

Bsaumnoe pacnonoxeHue
OKPY>KHOCTH U MPSMOH.
Kacarenbnas u cekyias k
OKPY>KHOCTHU

https://m.edsoo.ru/c1935acc

79

B3aumHoe pacnonoxenue
OKPY’KHOCTH U NPSAMOM.
KacarenbHas u cekyias K
OKPY>KHOCTH

https://m.edsoo.ru/4f572148
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80

OKpyXHOCTb, BIIUCAHHAS B YIOJI

https://m.edsoo.ru/61e7b56f

81

OKpyXHOCTb, BIIUCAHHAsS B YIOJI

https://m.edsoo.ru/44aa9fcf

82

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. IIpumepsl reomeTpuyeckux
MECT TOYEK Ha INIOCKOCTH

https://m.edsoo.ru/64f2df8b

83

[loHATHE O TEOMETPUYECKOM MECTE
Touek. [Ipumepsl reomeTpuyecKkux
MECT TOYEK Ha INIOCKOCTH

https://m.edsoo.ru/b7953c8¢c

84

OnucaHHast OKpYXHOCTb
TPEYroJbHUKA, €€ LIEHTP

https://m.edsoo.ru/3f27dfda

85

OnucaHHast OKPYXHOCTb
TPEYroJbHUKA, €€ LIEHTP

https://m.edsoo.ru/831d486b

86

MeTo reoMeTpUIECKUX MECT TOUYEK
MIPH pEIIeHUH T€OMETPUUECKUX
3a/a4

https://m.edsoo.ru/1413e85c

87

MeTto1 reoMeTpUYECKUX MECT TOUYEK
MIPH pEIIeHUH T€OMETPUUECKUX
3a/a4

https://m.edsoo.ru/fba82522

88

MeTo reoMeTpUYECKUX MECT TOUYEK
MIPU PEIICHUH TEOMETPUUCCKHIX
3a1a4

https://m.edsoo.ru/86e71ba7

89

MeTo reoMeTPUYECKUX MECT TOUCK
MIPU PEIICHUH TEOMETPHUCCKHIX
3a1a4

https://m.edsoo.ru/ad17d45a

90

O6ocHOBaHUS MPOCTEHITNX
IIOCTPOCHUH, JTAIbl 3a1a4U Ha
IIOCTPOCHHUS, PELICHUE 3aa4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOHN

https://m.edsoo.ru/2abb8e45
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91

O6ocHOBaHUS MPOCTEHIITIX
IMOCTPOCHUI, 3TalbI 3a7a41 Ha
IIOCTPOEHHUSI, pELICHUE 3a]a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKON

https://m.edso0.ru/96a87797

92

KonTtposnsHas paboTa o teme
"OxpyxHOCTh. ['eoMeTprueckue
Mecrta Touek. IlocTpoenus ¢
MTOMOIIBIO UPKYIIS U TUHEHKH"

https://m.edsoo.ru/64af9c24

93

[ToBTOpEenue u 06001IEHNE.
Pemenne 3ama4, WUTIOCTPUPYIOIINX
CBsA3U MCXKOY PAa3JIMYHBIMAU TEMaMHA

Kypca

https://m.edsoo.ru/ff866c6e

94

[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3a1a4, HIUTFOCTPUPYIONTUX
CBSI3M MEXKY PA3IMYHBIMH TEMaMHU

Kypca

https://m.edsoo.ru/f7c72f8e

95

[ToBTOpEeHME M 000OIIECHNE.
Pemenue 3a1a4, HIUTFOCTPUPYIOITUX
CBSI3M MEXKY PA3IMYHBIMH TEMaMHU

Kypca

https://m.edsoo.ru/cce86791

96

[ToBTOpEeHME M 000OIICHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIIUX
CBSI3U MEXK/Iy Pa3IMYHBIMUA TEMaMHU

Kypca

https://m.edsoo.ru/fcfde79b

97

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3a1a4, UILTFOCTPUPYIOITUX
CBSI3M MEXKIy Pa3IUYHBIMH TEMaMU

Kypca

https://m.edso0.ru/854998d8

98

[ToBTOpenue u oboOIIeHNE.

https://m.edsoo.ru/e25cd42b
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Pemienue 3a1a4, WIITIOCTPUPYIOIUX
CBSI3M MEXK/Yy Pa3INYHBIMU TEMaMU

Kypca

99

[ToBTOpenue u oboOIIeHNE.
Pemenue 3a1a4, WILTFOCTPUPYIOMINX
CBs3U MCXKAY PA3JIMYHBIMAU TEMaMHU

Kypca

https://m.edsoo.ru/6546b79d

100

[ToBTOpEHue u 06001IEHNE.
Pemenne 3a1a4, MWUTIOCTPUPYIOIINX
CBsA3U MCXKAY PAa3JIMYHBIMU TEMaMU

Kypca

https://m.edsoo.ru/22ec5b7f

101

Wrorosas koHTposbHas paboTa

https://m.edsoo.ru/575eec19

102

[ToBTOpEeHMe 1 0600IIEHNE.
Pemenue 3a1a4, HIUTFOCTPUPYIONTUX
CBSI3M MEXKY PA3IMYHBIMH TEMaMHU

Kypca

https://m.edsoo.ru/95c4c9c5

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102
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8 KUIIACC

KoJimnuecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KontpoubHnsbie | IlpakTuueckue
n/n Bcero H3y4yeHHusi | 00pa3oBaTeJbHbIE
padoTsbI padoThI
pecypcbl

I1

1 apfln AICTOTPAMM, CT0 HpHBHAK 1 1 https://m.edsoo.ru/3e6chfab
CBOMCTBA
I1

2 apr'I FICTIOTPAMM, CTO HpHSHAKI | 1 https://m.edsoo.ru/ce552ccc
CBOMCTBA
II

3 APATLICTIOTPAMM, CT0 HpHSHAKI | 1 https://m.edso00.ru/3ce2d995
CBOMCTBA
II

4 apr'I JICTIOTPAMM, CIO HPHIHAKH H 1 https://m.edsoo.ru/3a278249
CBOMCTBA
I1

5 apuan /ICHIOTDANM, €TI0 HPH3HAKH 1 1 https://m.edso0.ru/99276db3
CBOMCTBA
IT 0

6 pﬂMoyroanHKj POMD, KBajpar, ux 1 https://m.edsoo.ru/dd9cb5d2
MIPU3HAKK U CBOHCTBA
IT 0

7 pﬂMOerHBHHKj POMD, KBANPaT, 11X 1 https://m.edsoo.ru/5ca85b89
MIPU3HAKK U CBOHCTBA
IT 0

8 p HMOYFOHBHHKJ POMD, KBajpar, ux 1 https://m.edsoo.ru/b996eced
[IPHU3HAKK U CBOHCTBA
IT 0

9 p HMOYFOHBHHKJ POMD, KBANpaT, X 1 https://m.edsoo.ru/31da492a
[IPHU3HAKK U CBOHCTBA

10 CpenHssa TuHUS TPEyroJIbHUKA https://m.edso0.ru/8567121b

11 CpenHsasa TuHUS TPEyroJIbHUKA https://m.edsoo.ru/1d893de3
T .P 0

12 panietus "a BHOU cAperHat 1 https://m.edsoo.ru/5¢528ffd
Tparnenus, e€ CBOWCTBa U MPU3HAKH
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Tpaneuus. PaBHoGenpenHas

13 . N 1 https://m.edsoo.ru/2e62f8d8
Tparenus, e€ CBONCTBa U MPU3HAKU

14 [IpssMoyronpHas Tpanenus 1 https://m.edsoo.ru/b3bc15d8

15 CpenHsst TMHUS Tpareuuu 1 https://m.edsoo.ru/d464bbce

16 Teopema daneca 1 https://m.edsoo.ru/3bd6afd3

17 Teopema daneca 1 https://m.edsoo.ru/99bf8al2
T

18 COPEMA O TIPOTIOPHHOHATBHEIX 1 https://m.edsoo.ru/4dbfe435
OTpe3Kax
T

19 COPENA O TPOTIOPIHOHATLHBIX 1 https://m.edsoo.ru/e2acebfa
OTpe3Kax

20 LenTp Macc TpeyroibHHKa https://m.edsoo.ru/ch8aa849

21 LenTpanpHO-cUMMETpHUYHBIE (PUTYPBI 1 https://m.edso00.ru/92993ee2

22 FOHTPO?BHM pa60Ta"no TeMe 1 https://m.edsoo.ru/2b2e5eb7

YeThIpEXyroIbHUKU

23 Hoxzobue TpeyroabHitkos, 1 https://m.edsoo.ru/585e52c5
ko3 durmeHT mogoous

24 Hozobue tpeyronbruios, 1 https://m.edsoo.ru/5ee7c5f5
ko3 durmeHT moaoous

25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1 https://m.edso0.ru/65e1f337

26 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1 https://m.edsoo.ru/65a67aa8

27 [Ipu3naku mogo6ust TPEYroJbHUKOB 1 https://m.edsoo.ru/26bcb85c

28 [Ipu3naku mogo6ust TPEYroIbHUKOB 1 https://m.edsoo.ru/a19f323a

29 [Ipu3naku mogo6ust TPEYroJbHUKOB 1 https://m.edsoo.ru/6¢c2c574d

30 ITpu3Haku mo100us TPEYTrONbHUKOB 1 https://m.edsoo.ru/544bf7c2
IT

31 PHMEHCHHC I10100KS MpH pelliCHii 1 https://m.edsoo.ru/e5b79dda
MPAKTUYECKUX 3a/1a4

32 [Ipumenenue mo100us NpH pereHNH 1 https://m.edsoo0.ru/2e8a1995
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MMPAaKTUYCCKUX 3ada4

[Tpumenenue moo0us NP perIeHUH

33 https://m.edso0.ru/34964alb
MIPAKTUYECKUX 33134
I1 eHeHune moa00 elre

34 PHMEHEHHE HOAOBIL NPH PEICHITH https://m.edso0.ru/6e768d7b
MPAKTUYECKUX 33134
I1 o

35 PHMEHEHHE HOAOBIL IPH PEICHITH https://m.edso0.ru/8b99fb2f
MPAKTUYECKUX 337124
I1 eHeHnue noa00o erie

36 PHMEHEHHE HOAOBIL IPH PeICHITH https://m.edso00.ru/9c45734c
MPAKTUYECKUX 33124
Baenenue o eoOpa3oBa

37 BEHCHHUE HOTHITIE NPEODpasoBatia https://m.edso0.ru/35f29a42
moA06us 1 MoJ0OHBIX GUryp
KontposabHas padora mo Teme

38 HIPOIIbHad pabota fo TeM https://m.edsoo.ru/4e4e6b8a
"ITonoOue"
Ilo e mromanu. CBoHMCTBa

39 T F MTOTHAzH. LBOUCTB https://m.edsoo.ru/8c4ff651
TJIOIAIeH TEOMETPUUYECKUX PUTYP
Ilo e mromanu. CBoHMCTBa

40 T F MTOTHAzH. LBOUCTB https://m.edso0.ru/a9899ff9
TJIOIAIeH TEOMETPUUYECKUX PUTYP
I1 e . Coii

41 o F frota. LBonetsa https://m.edsoo.ru/d95a8a3d
TJIOIAIeH TEOMETPUUYECKUX PUTYP
[IpocTeitmme GopMyIIbl IS ILIOIIA N

42 TpeYroJjbHUKa, MapajienorpaMmma, https://m.edsoo.ru/ecff85e5
pomba u Tpaneuuu
[Ipocreiiume GopmyIbl A7 TIIOMIATN

43 TpeYroJjbHUKa, MapajienorpaMmma, https://m.edsoo.ru/da582936
pomba u Tpanenuu
[Ipocreiimme GopmyInbl A7 TIIOMIATN

44 TPEYTrOJbHHUKA, apaJlIeIorpaMma, https://m.edsoo.ru/c52b54a4

pomba u Tpanenuu
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[Ipocreiimme GopmyItbl s TUIOIA TN

45 TpEeyroJibHUKA, apajljiesorpamma, https://m.edsoo.ru/eff616el
pomOa u Tpamnenmuu
[Ipocreiimme GopMyIIbl s TUIOIIA TN

46 TPEYroJIbHUKA, MMapaJljIeIorpaMma, https://m.edso0.ru/d93f3451
pomOa u Tpamnenmuu
[TpocTeiimue GpopMyIbl AJis IOMIAANA

47 TpEeyroiabHUKA, apajuieJorpaMmma, https://m.edso0.ru/f4565c46
pomba u Tpanenun
[IpocTeitmme GopMyIIbl A5 TIOMIAIN

48 TPEYroJIbHUKA, MapaiieorpaMma, https://m.edsoo.ru/821db51b
pomba u Tpanenun
[IpocTeitmme GopMyIIbl A5 TIOMIAIN

49 TpPEYyroJIbHUKA, TapaJijieiorpaMmma, https://m.edso0.ru/1472b498
pomba u Tparnenuu
[IpocTeitmme GopMyIIbl A1 IUTOIIAANA

50 TpPEYyroJIbHUKA, TapaJijieiorpaMmma, https://m.edso0.ru/83886d65
pomba u Tparnenuu

51 [Tnomaau mogoOHBIX HUryp https://m.edsoo.ru/321clde4

52 [Tnomaau mogoOHBIX HUryp https://m.edsoo.ru/fa27edbf

53 [Tnomaau mogo6HbIX puryp https://m.edso0.ru/811427bf

54 Kourpoasias paora no reme https://m.edsoo.ru/5ea697a6
"ITnomtaas"

55 Teopema [Iudaropa https://m.edsoo.ru/731749b4

56 Tpunenenue Teopemst Ingaropa https://m.edsoo.ru/ca9de29b
TIPH PEIICHUU MPAKTHUECKUX 3a/1a4

57 Ipuenenne Teopemst Iugaropa https://m.edsoo.ru/5e74a4cc

IIpH pCHICHUU IPAKTUYCCKUX 3aJ1a4
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[Tpumenenue Teopems [Iugaropa

58 https://m.edsoo.ru/f7¢58235
[IPH PELICHUN TPAKTUYCCKUX 3a1a4
I1 I1

59 pumenenne Teopemst [udaropa https://m.edsoo.ru/11da84b8
IIpYU PEIIEHUH IIPAKTUYECKUX 3a1au
I1 I1

60 pumenenne Teopemst [udaropa https://m.edso00.ru/339be726
IIpYU PEIIEHUH IIPAKTUYECKUX 3a1au
I1

61 POTIOPIMOHAILHBIC OTPE3IH B https://m.edsoo.ru/b8aab9ef
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
11

62 POTIOPHHOHATILHEIC OTPE3IH B https://m.edsoo.ru/db953ad8
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
11

63 POTIOPHHOHATILHEIC OTPE3KH B https://m.edso00.ru/2d9f6f93
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
11

64 POTIOPHHOHATILHEIC OTPE3KH B https://m.edsoo.ru/feaa8a6f
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
I1

65 POTIOPHHOHATIBHEIC OTPE3KH B https://m.edsoo.ru/91e936bd
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
II

66 POTIOPHHOHATILHEIC OTPE3KH B https://m.eds00.ru/94338f2e
MPSMOYTOJIBHOM TPEYTOJIbHUKE
CuHyC, KOCUHYC, TAHT€HC U

67 KOTAaHT€HC OCTPOTO yria https://m.edsoo.ru/9bade192
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CunHyc, KOCUHYC, TAHTCHC U

68 KOTaHT€HC OCTPOTO yria https://m.edso0.ru/743b5996
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Cunyc, KOCUHYC, TAHTCHC U

69 KOTaHI'€HC OCTPOTO yria https://m.edsoo.ru/c45a6fa3
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpudeckue GyHKINU https://m.edso0.ru/166d455f
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yrios B 30°, 45° u 60°

Tpuronomerpuyeckue GyHKIUU

71 1 https://m.edsoo.ru/ce829c11
yriaoB B 30°, 45° u 60° .
KonTtposnsHas paboTa o teme

72 "Teopema I[Tudaropa u Hauana 1 https://m.edsoo.ru/dfc57394
TpUroHoMeTpuu"

73 BnmcanHble ¥ IEHTpaJIbHBIE YIIIBI 1 https://m.edsoo.ru/9d91f4fd

74 BnucanHuble ¥ IEHTpaJIbHBIE YIIIBI 1 https://m.edso0.ru/f5315c94

75 Bnucannbie U IEHTpaIbHbBIE YTJIbI 1 https://m.edso0.ru/3f381ch8

76 BnucanHbie ¥ IEHTpaJIbHBIE YIIIbI 1 https://m.edsoo0.ru/65ad6228

77 Yroa mexay KacaTelbHOM U XOpJ0i 1 https://m.edsoo.ru/af29367a

78 VYros MeXy KacaTelIbHOU U XOPJ0H 1 https://m.edso0.ru/6518ff5e

79 VYTbl MeXIy XOpJaMu U CEKYIITUMU 1 https://m.edsoo.ru/fabe444b

80 VYTbl MeXy XOpJaMu U CEKYIITUMU 1 https://m.edsoo.ru/39b457af
B

81 Hma?,{HHe 1 OTIHCAHHBIE 1 https://m.edsoo.ru/29a3556a
YeThIPEXYTOJIbHUKU

82 Bnmai{HHe 1 OTIHCAHHBIC 1 https://m.edsoo.ru/bf3629f6
YeThIPEXYTOJIbHUKU
Croii

83 BOHCTBa ¥ HPHIHAKH BIMCARHOTO 1 https://m.edsoo.ru/9cdcd121
YeThIPEXYroJIbHUKA

84 CBOHCTBa 1 TTPHBHAII BITHEAHHOTO 1 https://m.edso0.ru/856672a7
YeThIPEXYrOJIbHUKA

85 CBOHCTBa 1 NPHSHAIKH BIHCARHOTO 1 https://m.edso0.ru/97e57f43
YeThIPEXYTOJIbHUKA
Croii

86 BOHCTBa 1 HPHSHAKH BHACAREOTO 1 https://m.edsoo.ru/b9dbea7e
YeThIPEXYTOJIbHUKA

87 B3aumHoe pacnonoxeHue IByx 1 https://m.edsoo.ru/23b3elbl
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OKPYKHOCTEH

88

B3anMHoOe pacnosiokeHue 1Byx
OKPY>KHOCTEH

https://m.edsoo.ru/98d5f141

89

Kacanue okpyxHocTeR

https://m.edsoo.ru/2a537dcf

90

Kacanue okpyxHocTeR

https://m.edsoo.ru/falf24ae

91

OO01ue kacaTelbHbIE K IBYM
OKPY>XHOCTAM

https://m.edsoo.ru/f7225d2d

92

KontponsHas padota o teme "YTiibl
Y 9eTBIPEXYTOJILHUKH, CBS3aHHBIC C
OKPYXHOCTBIO"

https://m.edso0.ru/35823298

93

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WITFOCTPUPYIOLINX CBA3H
MCXKAY pa3iIMdYHbIMU TEMAaMH KypcCa

https://m.edsoo.ru/2139b22e

94

[ToBTOpenue u o6o6menue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBS3H
MEXIy pa3InIHBIMUA TEMaMH Kypca

https://m.edsoo.ru/dd55c34a

95

[ToBTOpenue u o6o6meHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H
MEXIy pa3InNIHBIMUA TEMaMH Kypca

https://m.edsoo.ru/57af6155

96

[ToBTOpenue u o6o6menHue. Pemenue
3aJa4, WUTFOCTPUPYIOIIHUX CBSI3U
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca

https://m.edsoo.ru/bdc86855

97

[ToBTOpeHue u 06o0meHue. Pemenue
3aJa4, WUTFOCTPUPYIOIINX CBSI3U
MEeXAY pa3uIHBIMUA TEMaMH Kypca

https://m.edsoo.ru/12b38c3f

98

IToBTOpenue u o6oOmeHue. Pemenne
3aj1a4, WILTFOCTPUPYIOLINX CBS3H
MEXIY pa3InYHbIMU TEMaMHt Kypca

https://m.edsoo.ru/l1d5af12a
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[ToBTOpenue u o6o0menue. Pemenne

99 3a]1a4, WJUTFOCTPUPYIOIINX CBS3H 1 https://m.edsoo.ru/ee374849
MCXKAY pa3jIMYHbIMU TEMAMH KypcCa
[ToBTOpenue u o6o0menue. Pemenne

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H 1 https://m.edsoo.ru/234b3ffa
MCXKAY pa3jIMYHbIMU TEMAMH KypcCa

101 Nrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/bbb9aa2d
[ToBTOpenue u 0606meHue. Peenue

102 3aJ1a4, WJUTIOCTPUPYIOIIUX CBS3H 1 https://m.edsoo.ru/8edc433d
MCXKAY pa3JIMYHBIMU TEMAaMH KypcCa

OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KontpoubHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl

CuHyc, KOCUHYC, TAHT'€HC oBotT 0

1 my OK HIHYE, TAHTEHE YHIOB 0T 1 https://m.edso0.ru/e58796d5
1o 180
OcHoBHOE OHOME ecKoe

2 HOBHOE TPHTOHOMETpHHECK 1 https://m.edsoo.ru/9cdaa7f3
TOKJICCTBO

3 ®dopmyIbl IPUBEACHUS https://m.edsoo.ru/8135fa66
@opMyIIbl TPUBEICHUS 1 https://m.edso0.ru/225cc643
Pemrenne tpeyro oB. Teopema

5 THICHIE TPEYTOILHEOD pem 1 https://m.edsoo.ru/13b3f4c7
KOCHHYCOB
Pewrenue tpeyro oB. Teopema

6 HISHIE TPEYTOILHHKOD peM 1 https://m.edsoo.ru/77741b1d
KOCHHYCOB
TeopeMa cuHyCcOB https://m.edsoo.ru/8ec758bb
TeopeMa cuHyCcOB https://m.edsoo.ru/272ad2c2
Pemenue npaktuyeckux 3anau ¢

9 HCIIOJIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/86149ble
KOCHHYCOB U T€OPEMBbI CHHYCOB
Pemenue npaktuyeckux 3auad ¢

10 HCIIOJIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/beaedcab
KOCHHYCOB U T€OPEMBbI CHHYCOB
Pemenune npakTuyeckux 3amad ¢

11 HCII0JIb30BAHUEM TEOPEMBI 1 https://m.edsoo0.ru/887ef146
KOCHHYCOB U TEOPEMBI CHHYCOB

12 Pemrenne npakTuueckux 3aaay ¢ 1 https://m.eds00.ru/24677719
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HCIIO0JIb30BAHHUEM TCOPCMEL
KOCHUHYCOB U TCOPCMbI CUHYCOB

Tpuronomerpuyeckue GopMyIbl s

13 IUIOLIAIA TPEYT OJIbHUKA, https://m.edsoo.ru/ed7cd5c6
napaiesiorpaMma
Tpuronomerpuueckue GOPMYIIbI IS

14 IIJIOIIAI TPEYTOJIbHUKA, https://m.edsoo.ru/6a2e6al5
napaiesiorpaMma
Tpuronomerpuueckue GopMyIIbl s

15 IIJIOIIAIN TPEYTOJIbHUKA, https://m.edsoo.ru/4elef8c8
napaiesiorpaMma
Tpuronomerpuueckue GOpMyIIbI A5

16 TJIOLIAIN TPEYTOJIbHUKA, https://m.edsoo.ru/3a5chb4d
napajuiesiorpaMmma

17 ®dopmyna ['epona https://m.edsoo.ru/7bb39a46

18 ®dopmyna ['epona https://m.edso0.ru/388365b3

19 ®dopmyna ['epona https://m.edsoo.ru/2ech6113

20 q)OpM},I,Ha FHOTHAI BRILYRIOLO https://m.edso0.ru/27b95789
YeThIPEXYroJIbHUKA

21 q)OpM}.I_Ha FHOTIAI BRIYRIOLO https://m.edsoo.ru/abebb6as
YeThIPEXYTOJIbHUKA

22 Kourpoasias paora no reme https://m.edsoo.ru/478a3371
"Pemiennie TpeyronbHUKOB"

23 XOpae! H 1I0Z10GHEIE TPEYTOLHHKH B https://m.edsoo.ru/f2fce337
OKPYXKHOCTH

24 Teopema 0 MPOM3BEACHHH OTpEsKOB https://m.edsoo.ru/aed5d81e
X0pI

25 Teopema 0 mpou3BeIEHUN OTPE3KOB https://m.edsoo.ru/dad6fd14
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X0opI

Teopembl 0 MPOU3BEICHUH OTPE3KOB

26 1 https://m.edsoo.ru/8a34ba7a
CEKYIIUX

27 TeopeMEI 0 MPOHM3BEeHIH OTPE3KOB 1 https://m.edsoo.ru/4ba31adc
CEKYIIUX

28 Teopema o kBajipare KacareabHOU 1 https://m.edsoo.ru/ce5b8fa9

29 Teopema o kBagpaTe KacaTelIbHON 1 https://m.edsoo.ru/a3e2a4d5

30 Teopemsr UeBbl 1 MeHenas 1 https://m.edso0.ru/2826623d

31 Teopemsbl UeBsl 1 MeHenas 1 https://m.edsoo.ru/a6221e38

32 Teopemsr UeBbl 1 MeHenas 1 https://m.edsoo.ru/fb71d126

33 [TonsiTe o romoteTun 1 https://m.edsoo.ru/fdfb4a53

34 Kowrpoasias paora no reme 1 https://m.edsoo.ru/41c86aa7
"[Tomo6ue TpeyronbHUKOB"
YpaBHeHHE NPSIMOIl HA TIJIOCKOCTH.

35 YrnoBoi kodhPHUIMeHT U CBOOOTHBIH 1 https://m.edso0.ru/448c5cc6
YJIeH, UX TeOMETPUUYECKUN CMBICT
YpaBHeHHE NPSIMOIl HA TIJIOCKOCTH.

36 YrnoBoi kodhPHIMEeHT U CBOOOTHBIHA 1 https://m.eds00.ru/16e29216
YJIeH, UX TeOMETPUUYECKUN CMBICT
[TapannensHOCTH U

37 MIePIEeHIUKYIAPHOCTD MPSAMBIX (Uepe3 1 https://m.edso0.ru/73197858
yra0BO# KOA(HUIIUEHT)

38 VYpaBHEHHE OKPYKHOCTH 1 https://m.edsoo.ru/56d568d9
HaxoxneHnue nepeceueHuit

39 OKPY’KHOCTEH U NPSAMBIX B 1 https://m.edsoo.ru/de16a63f
KOOpJIuHATaX

40 Haxoxnenue nepeceueHuit 1 https://m.edsoo.ru/a7cc692a
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OKPYKHOCTEH U MPAMBIX B
KOOpJMHATaX

@opmyita pacCTOSTHUSA OT TOYKH J10

41 N https://m.edsoo.ru/7113d2cd
psIMOI
[Inomane nmapamienorpaMma B

42 KOOpJMHATaX, MOHATUE 00 https://m.edsoo.ru/d5b8946d
OPUEHTHUPOBAHHON TUIOIIAIN
[TpumeneHre MeToaa KOOPAWHAT B

43 MIPAaKTHYECKU-OPHUEHTUPOBAHHBIX https://m.edsoo.ru/d329d65f
TE€OMETPUIECKUX 3aadax

44 Konrposias pabora o reme https://m.edsoo.ru/7b86f2eb
"Mertoa koopauHat"

45 BekTops! Ha II0CKOCTH https://m.edsoo.ru/fdd83ffe
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUjia TPEYTOJbHUKA U https://m.edsoo.ru/b3ebae8c
napasuiesorpaMma
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MpaBujia TPEYTrOJbHUKA U https://m.edso0.ru/334691d5
napasiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/1e58bf2f

49 Koopaunats! BekTOpa https://m.edsoo.ru/266fd8a6
CrnoxeHue ¥ BBIYMTaHHE BEKTOPOB,

50 YMHOKEHUE BEKTOpa Ha YUCIIO B https://m.edso0.ru/8376586b
KOOpAMHATax
CrnoxeHue U BBIYMTaHHE BEKTOPOB,

51 YMHOKEHUE BEKTOpa Ha YUCIIO B https://m.edso0.ru/461945ef
KOOpAMHATax

52 [IpumeHeHne BEeKTOPOB B (hU3HKeE, https://m.edso0.ru/547a1266
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LEHTpP Macc

53

[Tonsatue o 6a3uce (Ha MIIOCKOCTH).
PasnosxeHust BEKTOPOB 10 Oa3ucy

https://m.edso0.ru/266e8756

54

[TonsiTre o 6a3uce (Ha MIIOCKOCTH).
Pa3noxxeHust BEKTOpOB 1o 6asucy

https://m.edsoo.ru/e74384c6

55

[Tonsarue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOpOB 110 Oazucy

https://m.edsoo.ru/fe436b25

56

CkansipHO€ NMPOU3BEAECHNE BEKTOPOB,
r€OMETPUYECKUI CMBICIT U
BBIPAKEHUE B JIEKAPTOBBIX
KOOpJIMHATaX

https://m.edsoo.ru/8f7bcf4f

57

JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BENCHUS

https://m.edsoo.ru/4c66f9bd

58

CkansipHO€ MPOU3BEIICHUE U
MIPOCLIMPOBAHHE

https://m.edsoo.ru/ce321297

59

[IpumeHeHne cKamapHOTro
MIPOU3BEACHUS BEKTOPOB ISt
HAXO0XICHUS JUIUH U YTIIOB

https://m.edsoo.ru/2cf496a9

60

[Ipumenenue ckaasipHOTO
MIPOU3BEACHUS BEKTOPOB IS
HAXO0XJICHUS JUIUH U YTIIOB

https://m.edsoo.ru/ef5a5786

61

[IpumeHeHue ckaasipHOTO
MIPOU3BEACHUS BEKTOPOB IS
HAXO0XJICHUS JUIUH U YTIIOB

https://m.edsoo.ru/a33bfafe

62

Pemenne TCOMETPHUUCCKUX 3aaaq C
TIOMOIIIBIO CKAJIAPHOT'O ITPOU3BECACHUA

https://m.edsoo.ru/8ba26a82

63

Pemenne rCOMECTPHUUICCKUX 3ada1 C
TIOMOIIBIO CKAJIAPHOT'O ITPOU3BCACHUA

https://m.edsoo.ru/872e447b
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KonTtposnsHas paboTa o teme

64 " " 1 https://m.eds00.ru/c7363725
Bexropsl
I1
65 PABILILHBIC MEOTOYTOIIBIHICH, 1 https://m.edso0.ru/dc799642
BBIYUCJIICHUEC UX DJICMCHTOB
I1
66 PABILILHBIE MEOTOYTOIIBIHICH, 1 https://m.edsoo.ru/a9d46293
BBIYUCJIICHUEC UX DJICMCHTOB
IT
67 PABIIRHBIC MEOTOYTOIBHHIAL, 1 hitps://m. edsoo.ru/3bdaébaa
BBIYUCJIICHUEC UX DJICMCHTOB
I1
68 PABIILHAIC MHOTOYTOMLIHIH, 1 https://m.edsoo.ru/eb21d453
BBIYUCJIICHUEC UX DJICMCHTOB
69 Ywucro 1 v ITMHA OKPYKHOCTH 1 https://m.edsoo.ru/flcfc7bl
70 Yucno m 1 1rHa OKPYKHOCTH 1 https://m.edsoo.ru/db75392d
71 JInvHa 1yru OKpy>KHOCTH 1 https://m.edsoo.ru/af48ea57
72 JlnvHa TyTH OKPY>KHOCTH 1 https://m.edsoo.ru/d75d981b
73 Pannannas mepa yria 1 https://m.edsoo.ru/15ac12e9
74 Pannannas mepa yria 1 https://m.edsoo.ru/a61c82c6
I1
75 FIOTIAZE KpyTa 1 €10 JIEMEHTOB 1 https://m.edsoo.ru/e2cb7769
(cexTopa u cerMeHTa)
I1
76 FIOTIAZE KpyTa 1 €10 JIEMEHTOB 1 https://m.edsoo.ru/f83e5451
(cexTopa u cerMeHTa)
I1
77 HOTIEVES KPYTA | S10 SICMOHTOon 1 https://m.edsoo.ru/266bed3d
(cexTopa u cerMeHTa)
Brruunciienue nepuMeTpoB u
78 omaaen Guryp, BKIFOYAIOIINX 1 https://m.edso0.ru/643f2369
AJIEMEHTHI Kpyra
B
79 PIHCIICHIC HEPUMCETPOB 1 1 https://m.edsoo.ru/f4a55f98

iomaaen Guryp, BKIFOYAIOIINX
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JJIEMEHTHI Kpyra

Kontponsnas no teme "Jlnuna

80 " 1 https://m.edso0.ru/92ch2e46
OKPY)KHOCTH | ILIOMIAb Kpyra

81 LenTpanpHas cuMMeTpus 1 https://m.edso0.ru/53622857

82 LleHTpambHO-CUMMETPHYHBIC (PUTYPBI 1 https://m.edsoo.ru/251c6fal

83 [ToBopoT 1 https://m.edsoo.ru/78963ba5

84 OceBast cummeTpust 1 https://m.edsoo.ru/71ae8798
[ToBTOpenue u 0606meHue. Peenue

85 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U 1 https://m.edsoo.ru/1d15e71d
MCXKIY pa3JIMYHbBIMU TEMAaMH KypcCa

86 Purypsi, CHMMETP Hquev 1 https://m.edso00.ru/876bfe74
OTHOCHUTEIILHO HEKOTOPOH OCH

87 [TapannensHbII IEPEHOC 1 https://m.edsoo.ru/d7246bac

88 [TousaTre IBMXEHUS U €ro CBOIICTBA https://m.edsoo.ru/883a6de2

89 PaBenctBo ¢uryp https://m.edsoo.ru/da515cf7

90 TlposiBrIetiitst CHMMETPIH B IPHPOLE, 1 https://m.edsoo.ru/6e325d8e
KUBOITUCH, CKYJBITYpPE, APXUTEKTYpPE

91 KOMHO3I:IHHH ABIDKEHHH 1 https://m.edso0.ru/72c75e75
(Tpocreiinye mpruMepHb)
[ToBTOpenue u o6o6menHue. Pemenue

92 3a/1a4, UJUTIOCTPUPYIOIINX CBS3H 1 https://m.edsoo.ru/lelc5fd8
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue

93 3a]1a4, WJUIFOCTPUPYIOIINX CBS3H 1 https://m.edsoo.ru/e5fc1519
MEX]ly Pa3IMYHBIMH TEMaMH Kypca

94 Tosroperne n 0bobmenne. Pemerne 1 https://m.edsoo.ru/b3d98d5d

3aia4, HJUIIOCTPUPYIOLIUX CBA3U
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MCXKAY pa3JIMYHbIMU TCMAaMH KypCa

95

[ToBTOpenue u o6o0menue. Pemenne
32714, HIUTFOCTPUPYIOIINX CBS3U
MCXKAY pa3jIMdYHbIMU TEMAaMH KypcCa

https://m.edsoo.ru/7c51e13c

96

[ToBTOpenue u o6o0menue. Pemenne
3a/1a4, WIUTFOCTPUPYIOIINX CBS3U
MCXKAY pa3JIMdYHbIMU TEMAaMHU KypCa

https://m.edsoo.ru/4b3d4a79

97

[ToBTOpenue u 0606meHue. Peenue
3aj1a4, WITFOCTPUPYIOILINX CBA3H
MCXKAY pa3JIMYHBIMU TEMAaMH KypcCa

https://m.edso0.ru/96146181

98

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H
Me>1<)1y pa3J’II/I‘—IHI)IMI/I TEMaMH Kypca

https://m.edsoo.ru/6df69824

99

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOITUX CBS3H
MEXIy pa3InIHBIMUA TEMaMH Kypca

https://m.edso0.ru/16119115

100

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H
MEXIy pa3InIHBIMUA TEMaMH Kypca

https://m.edso0.ru/6579488c

101

Hrorosas koHTposbHAs paboTa

https://m.edsoo.ru/734abef5

102

[ToBTOpeHue u 06o0meHue. Pemenue
3a]a4, WUTFOCTPUPYIOIIHUX CBSI3U
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca

https://m.edso0.ru/8e196912

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

65


https://m.edsoo.ru/7c51e13c
https://m.edsoo.ru/4b3d4a79
https://m.edsoo.ru/96146181
https://m.edsoo.ru/6df69824
https://m.edsoo.ru/16119115
https://m.edsoo.ru/6579488c
https://m.edsoo.ru/734abef5
https://m.edsoo.ru/8e196912

66



MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

I'eomerpus

6.1

PacriozHaBaTth u3yueHHbBIE TeoMeTpUueckrue (QUrypbl, OINpeneisITh HX
B3aUMHO€  pAaCIOJIOKEHHE, M300pa’kaTh TeOMETpUYecKHe  (Urypsl,
BBIIIOJIHATE YCPTEIKHU 110 YCJIOBUIO 3aJa4YH. I/ISMepﬂTI) JIMHEUHEIE U YIJIOBBIC
BEeTMUMHBL. PemiaThb 3aaa4u Ha BBIYUCICHUC JIWH OTPE3KOB M BCIWMYHUH
YTJIOB

6.2

Henate TpyOyi0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIMYUH IPEAMETOB B
peaIbHON KHM3HHU, pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmnuarth pazmepsl
3THX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

CTtpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaThbcsi MpHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MpPH pEIICHUU
3a1au

6.5

[IpoBoauTh JOTMYECKHE PACCYKIEHUS C UCHIOIB30BAHUEM M€OMETPHUUYECKHUX
TeopeM

6.6

Ilonp30BaThCs IIpU3HAKaMH PABCHCTBA IMPAMOYI'OJIBHBIX TPEYIrOJIbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBGI[éHHOfI K THUIOTCHY3€C IIPAMOYI'OJBHOI'O
TPEYroJIbHUKA, B PCIICHUU I'COMETPUICCKUX 3ada4

6.7

Onpenenars napaieIbHOCTh MPSMBIX € MOMOIIBIO YIJIOB, KOTOpPbIE
obpazyer ¢ HuMH cekymasd. OmnpeaensTe NapauIeIbHOCTh MPSMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSAMOW JI0 TOYEK
JIpYroul mpsiMou

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCIICHUA WM HaXOJUTb 4YHMCIIOBBIC H 6YKBCHHLIG 3HAa4YCHUA
YrjlIoOB B TCOMCECTPHYCCKUX 3aJladyaX C HCIOJIb30BAHUEM CYMMBbI VYIJIOB
TPEYIrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJioB, O6pa3OBaHHBIX npu
NepeCCUCHUN ABYX napaJisiCJIbHBIX MMpAMBIX ceKymeﬁ. Pemate
MPaKTUYCCKUC 3a/1aY1 HAa HAXOXKJACHUC YI'JIOB

6.10

Bnagers noHATHEM T'€OMETPUYECKOTO MECTa TOUYEK. YMETh OINPEHEIATh
OUCCeKTpUCY yIJla W CEpPEeIUHHBIH MEepHeHIMKYIAp K OTpe3Ky Kak
TFE€OMETPUYECKHUE MECTa TOUEK

6.11

qDOpMYJ'II/IpOBaTB ONpCACIICHUA OKPYKHOCTH H Kpyra, XOopAbl U OWaMCTpa




OKPYXXHOCTH, IIOJIb30BAaTbCd MX CBOMCTBAMU. YMETh IIPUMEHATH 3TH
CBOMCTBA IIPU PELICHUHU 3a/1a4

Bilagers noHATHEM ONMMCAaHHOM OKOJIO TPEYrOJIBHMKA OKPYKHOCTH, YMEThb
HaxoauTh e€ ueHtp. llonp3oBarecs (hakTamMu O TOM, YTO OMCCEKTPHCHI

6.12 YIJIOB TPEYTrOJbHHUKA IEPECeKAIOTCSl B OJHOHW TOYKE, M O TOM, HYTO
CepeMHHbIC NEPIIEHIUKYIISPbl K CTOPOHAM TPEYroJIbHUKA [IEPECEKAIOTCS B
OJHOM TOUYKE
Bitagets noHATHEM KacaTeIbHON K OKPYKHOCTH, II0JIB30BAaTHCA TEOPEMOM O
6.13 MEPHEeHIUKYJIIPHOCTU KacaTelbHOW W pajuyca, NPOBEAEHHOIO K TOYKE
KacaHus
6.14 [Tonp30BaThcsi  MPOCTEHIIMMH ~ TEOMETPHUYECKUMHU  HEpPaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE MOCTPOCHUS C MOMOIIBIO LUPKYIIS
' U JIMHEUKHU
8 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpust
6.1 Pacno3sHaBath OCHOBHBIE BHJBI YETBIPEXYTOJIbHUKOB, WX 3JEMEHTHI,
' MOJIb30BATHCS X CBOMCTBAMM MPHU PEIIEHUH T'€OMETPUUECKHX 3a/1a4
6.2 [IpuMeHsTh CBOMCTBA TOUKM IEpeceYeHUs] MEAMaH TPeyroyibHHUKa (LeHTpa
' Macc) B pelIeHUH 3314
BiiageTs noHsATHEM CpeAHEN JIMHUU TPEYrOJIbHUKA U TPANELNHU, TPUMEHATh
6.3 WX CBOWCTBAa NpPU PELICHHM TreoMeTpudeckux 3agad. Ilonb3oBaThes
' teopemoit daneca u TEOPEMO 0 IPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh
WX JJIs1 PELICHHS TPAKTUYECKUX 3a7a4
6.4 [IpumensTs  mpu3Haku  1OAOOMS  TPEYrOJbHUKOB B PEIICHUU
' F€OMETPUUECKHX 3a]1a4
[Tonb3oBatbest Teopemoit [ludaropa ams pemieHUs TEOMETPUUYECKUX U
6.5 npakThuyeckux 3agad. CTpOUTh MAaTEMATUYECKYI0 MOJENb B MPAKTHUYECKUX
' 3a/1ayax, CaMOCTOATENbHO AENIaTh YepTEX M HAXOAUTh COOTBETCTBYIOLIUE
JUTMHBI
Brnagets mnoOHATHSMM CUHYcCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKA. [lob30BaThCAd 3THUMHM MOHATUSIMH IS
peuleHus MpakTUYECKHUX 3a]1a4
6.7 Boruncnsate (pa3auuHeIME cioco0amMu) IOl TPEYrOJbHUKA U TUIOIIA TN

MHOTOYTOJIHBIX (GUryp (HOJB3YACh, IZle HEOOXOAUMO, KAJIbKYIATOPOM).




[IpuMeHATH NOy4EHHBIE YMEHHUS B IPAKTUYECKUX 3aa4ax

6.8

Biagets NOHATHUAMM BIMCAaHHOTO M LIEHTPAJIbHOIO YIJIA, HCIOJIB30BAaTh
TEOPEMBI O BIIMCAHHBIX YIJax, yrjax MeXay XOopAaMu (CEeKyLIMMH) U yrie
MEK/ly KacaTeJIbHOW U XOPJOH IpU PELICHUH N'€OMETPUYECKUX 3a/1a4

6.9

BirageTs nmoHATHEM ONMMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIIMCAHHOTO YETHIPEXYTOJIbHUKA PH PELICHUU 3a4a4

6.10

[IpuMeHsTh MOTyYeHHBIE 3HAHHUS Ha MPAKTHKE — CTPOUTh MAaTEMAaTUYECKHE
MOJIENM U 33/1a4 PEATbHON J>KM3HM M TPOBOJUTH COOTBETCTBYIOLIHE
BBIYUCIICHUS C TIPUMEHEHUEM I0J00UAN TPUTOHOMETPHH (TIOIB3YSCh, TAE
HE00X0IMMO, KaJIbKYJISITOPOM)

9 KUIIACC

Kox
NpoBePsieMoOro
pe3yJabTara

6

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX VIJIOB, HAXOJUTh C HX
MOMOIIBIO  Pa3IMYHBIC  AJIEMEHTHl  MPSIMOYrOJBHOTO  TPEYrOJIbHUKA
(«pemieHre TPSMOYTOJBHBIX TPEYTOJBHUKOBY). HaxomuTe (¢ MmoMOIIbIO
KaJbKYJISITOPA) JAJTMHBI M YIIIBI U HETaOMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXKAECTBOM JUIS HAXOKJIEHUSI COOTHOIIEHUN MEXIY
TPUTOHOMETPUUYECKUMHU BEIHMUYNHAMU

6.3

Hcnonb3oBath TeopeMbl CHHYCOB U KOCHHYCOB Ui HaXOKJEHUS
Pa3IUYHBIX DJIEMEHTOB TPEYroJIbHUKA («pEIIeHHuEe TPEYroJbHUKOBY),
MPUMEHSTH UX MPU PEHICHUH T'€OMETPUUECKUX 3a7a4

6.4

Bnagerp mnonstusMu npeoOpa3oBaHHs TOJ00MSA, COOTBETCTBEHHBIX
aMeMeHTOB Tmoao0HbIX ¢uryp. Ilomp3oBaTbes cBoMCTBaMH — MO00US
MIPOU3BOJILHBIX (DUTYpP, YMETh BBIUUCIATH JJIMHBI M HAXOAWTHb YIJBl Y
noao0HbIX uryp. [IpuMeHsaTs CBOMCTBa MOAOOHS B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOILIEM MUPE

6.5

ITonw3oBaThCs TCOPEMaMH (6] IMPOU3BCACHUHA OTPEC3KOB Xopna, (6]
MMPOU3BCIACHUN OTPC3KOB CCKYIIUX, O KBAApATEC KacaTeJIbHOMN

6.6

ITonb30BaThcs BEKTOpaMH, MOHUMATh MX NEOMETPUYECKUN U (U3NUECKUI
CMBICJI, IPUMEHATh X B PEIIEHUH F€OMETPUYECKUX M (U3UYECKUX 3a/ad.
[IpumeHATH cKansipHOE NMPOU3BEACHUE BEKTOPOB Ui HAXOXKIEHUS IIUH U
yTJI0B

6.7

Ilonp30BaThcsl METOJIOM KOOpAWHAT HaA IIJIOCKOCTH, IPUMCHATH €ro B
PCHICHNU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3a0aY




BJIaI[eTB NMOHATUAMU IMPABUIIBHOI'O MHOI'OYI'OJIbHHUKA, AJIMHBI OKPYXXHOCTH,
JJIMHBL AYyrd OKPYXHOCTH H paI[HaHHOfI MCpPbI yIjia, YMCTb BBIYHCIATH

08 IJIOIIAAb Kpyra M ero 4acred. IIpumeHsATs nOJNydeHHbIE yMEHHUSA B
MIPAaKTUYECKUX 3aa4ax
6.9 HaxomuTh OCM WM LEHTPHl CUMMETpPHH (GUTyp, NMPUMEHATH JIBUKCHUS
' IUIOCKOCTH B IIPOCTEHIINX CITydasx
[IpuMeHATH NOJTydYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4ECKUE
6.10 MOJENIH U1 3aad peajlbHOM JKW3HM M IIPOBOJUTH COOTBETCTBYIOLIWE

BBIYUCIICHUSI C TPUMEHEHHEM TMOA0OUAN TPUTOHOMETPUYECKUX (HYHKIIHIA
(momB3ysICh, A€ HE0OOXO0IUMO, KAJIbKYJIATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COJeP:KAHUSA
6 I'eomerpus
Havanphbie noustus reomerpuu. Touka, mpsmasi, OTpe3oK, Jyd. Yrou. Bujuel
6.1 yrioB. BeprukaneHble W CMexHbIE yriael. buccekrpuca yrma. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie Qurypel. OCHOBHBIE CBOMCTBAa OCEBOM cUMMETpUH. [Ipumepbl
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OcHOBHBIE OCTPOEHMSI C MOMOUIBIO LUPKYJSA U JTUHEHKH. TpeyronpHuk. BricoTa,
' MearaHa, OUCCeKTpuca, UX CBOMCTBA
6.4 PaBHOOGe1peHHBIN U PaBHOCTOPOHHHI TPEYTrOJIbHUKH. Hepasenctso
' TPEYroJbHUKA
6.5 CpoiicTBa M MpHU3HAKU PABHOOEIPEHHOIrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
' TPEYTrOJBHUKOB
6.6 CBolicTBa M TPU3HAKUA TapauIieNbHBIX NpsAMbIX. CymMMma YIrioB TpeyroJibHUKA.
' BaemHue yriel TpeyrojbHUKa
[IpsimoyronpHblii  TpeyrojJbHUK.  CBOMCTBO  MeAMaHbl  MPSIMOYTOJBHOTO
6.7 TPEYrOJbHUKA,  IPOBENEHHOM K  rumoTeHys3e. [Ipu3Hakum  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSAMOYrobHbBIN TPEYroJabHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O UIMHE
6.8 JIOMaHOM, Teopema O OoJibIlleM Yyrjie | OOJbIICH CTOPOHE TPEYroJbHHUKA.
IlepnenuKyIIsAp 1 HAKJIIOHHAS
6.9 I'eomerpuueckoe mecTo Touek. buccekrpuca yria u cepeilMHHBIN EPIEHAUKYIIAP
' K OTPE3KY KaK T€OMETPUUECKHUE MECTa TOUEK
6.10 OKpyXHOCTb U KpYI, XOpZla U JUaMeTp, UX CBOMCTBA. B3auMHoe pacrosiokeHne
' OKpYKHOCTH U npsimoii. KacarenbHast 1 ceKylas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BIMCaHHas B Yroji. BnucanHas M onMcaHHas OKPYKHOCTHU
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA




6.3 Tpaneuus, paBHOOOKast Tpamenus, e€ CBOWCTBa M mNpu3HaKkH. lIpsmoyrosbHas
Tpaneuus
6.4 Meron yasoenuss Menuanbl. LlenTpanpHas cummerpus. Teopema Paneca u
' TEOpEMa O MPOIOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [lomobue TpeyrompHuKOB, KO3 ¢unuent momodbus. IlpusHakum 1OHOO0HMS
' TpeyroJibHUKOB. [IprMeHeHre noqo0us Py pelIeHNH MPAKTUIECKUX 33124
6.7 DopMyITsl IS TUIOIIAIHM TPEYroJbHUKA, apajlieiorpaMma, poM0Oa 1 Tparnenium
6.8 CaoiicTBa miomiaaen reomerpuueckux Guryp. OTHOIIEHHE TUTOAAeH MOJ00HBIX
' ¢puryp
6.9 Brrunciienue miomanei TPEYyroabHUKOB W MHOTOYTOJBHMKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
' MPaKTHYECKHX 33719
CuHyc, KOCHUHYC, TaHIE€HC OCTpPOro yriia MpsMOYTrOJIbHOTO TpPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMeTpudeckue (QyHKIUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHble ¥ LIEHTpalIbHBIE YIJIbl, YTOJI MEXIY KacaTelbHOW M XOPJOH. YTIIbI
' MEXIY XOpJIaMH U CEeKyITUMU
6.13 Brnucannbie 1 onMcaHHbIE YETHIPEXYTOILHUKHI
6.14 B3anmuoe pacronokenue nByx okpyxkHocrted. Kacanme okpyxknocren. OOmue
' KacaTelbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEACHHUS
6.2 Pemenune TpeyronpHuKoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
' MPAKTUYECKUX 3aa4 C UCHOJIb30BAHUEM T€OPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeoOpazoBanue nomooms. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeNEHUH OTPE3KOB XOPJ, TEOPEMBI O INPOU3BEIACHHHM OTPE3KOB
' CEKYILMX, TEOPEMA O KBaJpaTe KacaTeIbHON
Bekrop, anmuHa (MOJynb) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HaIIPABJICHHBIE BEKTOPBIL, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepauuu HaJ BekTopamu. PasnokeHne BEKTOpa IO ABYM HEKOJIMHEAPHBIM
BEKTOpam
6.6 Koopmunatsel BekTopa. CkansipHOE€ IpPOU3BEACHHUE BEKTOPOB, IPUMEHEHUE JUIf




HaxOXXIACHUA JJIMH U YI'JIOB

JlexapTOoBbl KOOPAMHATBI Ha IIOCKOCTH. YPaBHEHMS IPSAMONM U OKPYKHOCTH B

6.7 KOOpJMHATAX, TEPECeYCHHE OKPYKHOCTEH M MPSIMBIX. MeTo] KOOpAWHAT M €ro
NPUMCHCHHUE
6.8 [IpaBuIBHBIE MHOTOYT OJIBHUKH
6.9 JlnHa OKpyXHOCTH. ['pajycHas ¥ pamuaHHas Mepa yria, BBIYMCICHHE [UIMH JIyT
' OKPY)KHOCTE
6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa
6.11 JIBUKEHHsT IUIOCKOCTH W BHYTPEHHHE CHMMETpUH Guryp (dIeMeHTapHbIC

npencrasienus). [lapamnensHeiil nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 001IIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPHU PEIICHHUH 33]a4; YMEHHE HCIIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHME  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCII0, MOJYJb YHCIa, OOBIKHOBEHHAs! POOb M NeCATUYHAs JAPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSAMOW, OKPYIJISATh YHUCIA; YMEHHUE AeNaTh NPUKHUAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MNOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHULIBI; YMEHUE BBIMOJHATH pacu€rel mo dopmynam, mpeodpazoBaHuUs
HENbIX, APOOHO-PALIMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIpaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue OIICpHUPOBATh MOHATUAMU: YHUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPAaBCHCTBA U UX CUCTEMbI, KBaJIpaATHbLIC U I[pO6HO'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKUIMH, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
OTEPHPOBATh TMOHATHAMU: TpsAMas MPONOPIUOHAIBLHOCTh, JIMHEHHas
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnepoosa; yMeHle CTpouTh rpaduku (GyHKIUH, HCIIOIB30BaTh
rpaduKy Ui OTPENEeNICHUS] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M pPEANbHON >KU3HHU;
yMEHHUE BBIpaKaTh (pOpMyIaMu 3aBUCUMOCTH MEX/TY BETHUYNHAMH

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TeoOMETpUuYecKas TMPOTPECCUU; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocjeaoBarebHOCTeN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PEIICHUU
3a/1a4, B TOM YHCJIE€ 3a/a4 M3 JPYrux Y4YeOHBIX MPEIMETOB U peaabHOI
KHU3HN

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HaJOr¥, 3aJayd W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaAMM); yMEHHUE COCTABJIATH BBIPAXKEHHUS, YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJIYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHue onepupoBath MOHATUAMU: (PHUTypa, TOYKA, OTPE30K, MpsMas, JIyd,
JOMaHasi, YrojJ, MHOTOYrOJbHHK, TpPEYrOJbHHUK, pPaBHOOCAPCHHBIH U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pemaTh 3aJa4i, B TOM YHCIIE M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp U
(hakToB

10

YMeHue omnepupoBaTh HOHATHUSAMU: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh W NEPIEHAUKYISIPHOCTh HPSIMBIX, YroJl
MEX 1y NPSAMbIMU, TEPIICHINKYIISP, HAKIIOHHAs, POeKIus, ojgodue duryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPABEHCTBO, CHMMETpPHIO U Tojgobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX B OKPYXAIOIIEM MHpe

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUEC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYIroJIbHUKOB, JJIMHBI OKPYKHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuIeJICIuIieaa, YMCHHC
IMPUMCHATDH IPU3HAKU PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPUUICCKHUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, IIomaae

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
OpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT DPYKH, C IIOMOIIbIO qepTé)KHLIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBarTh MOHATHAMU: HMPSMOYrOJIbHAs CUCTEMA KOOPAUHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMS 3a1ad, B
TOM YHUCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIbI, cpeHee apudmMeTnieckoe, MeMana, HanboJIbIIee ¥ HauMEHbIIee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(YOPMALINIO, MPEACTABICHHYIO B
TabIuIAX U Ha Juarpammax, OTPa)Karollyl0 CBOWCTBAa U XapaKTEPUCTUKHU
peaIbHBIX MPOLIECCOB W SBJICHMM; yMEHHE pAacllO3HaBaTh N3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE

15

YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT (CIoy4alHBIN
SKCIEPUMEHT),  DJIEMEHTapHOe  COObITHE  (DJIIEMEHTapHBIH  HCXOJ)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM;, YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa W C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHHUS; YMEHUE OLCHMBATh BEPOSITHOCTU pPEATbHBIX COOBITHI U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKUA JOCTOBEPHBIX U MaJIOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPHUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PacCIo3HaBaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTIMCBHIBATh OTJEIbHBIC BBIJAIONIAECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kox

HpOBepﬂEMblﬁ JIEMEHT COACPKAaHUA

1 Yucna v BBIYKCICHUS
1.1 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, MPOLEHTHI, OECKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenpHble yncia. ApupMeTndecke onepanuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TPaBHUIIa OKPYTIICHUS, IPUKUIKA U OIIEHKA Pe3yJbTaTa
BBIYHCIICHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ nensiM nokaszateneM. CTeneHb ¢ palllOHaAIbHBIM ToKa3aTesneM. CBoiCTBa
' CTeTNeHH
2.3 MHorousIeHBI
2.4 AnrebOpaundeckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBus ¢ apudMeTHUEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEeHHs 1 HEpaBEHCTBA
3.1 Lensle u ApoOHO-paoHanbHble ypaBHEHU. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Lensle u apoOHO-panmoHanIbHble HepaBeHCTBa. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 UucnoBsle MOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIMH
Oyukuus, crnocodsl 3aaanus Gpynkuuu. 'paduk ynkuuu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o [IpomMexyTk MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl M MHUHUMYMBI (DYHKIIHU.
HauOoubiiee u HanmeHblee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopauHaTsl Ha MpsAMOil U TIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexkapTOBBI KOOPAMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e yueOHO-MeToauYeCcKUil KOMIUIEKT «Martemartuka. ['eomeTpus. 7 Kiaaccy,
«Maremaruka. I'eomerpus. 8 kiacey, «Maremaruka. ['eomeTpus. 9
KJace» yrayonéHHoro ypoBHs M. A. BomukeBuua noj pepakuueit 1. B.
Smenko.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

¢ HHpopManmOHHO-METOANYECKOE TTHCHMO 00 OCOOCHHOCTSIX MPETOAaBaHuUs
yuebHoro npeamera «MartemaTtuka» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e Maremaruka. ['eomerpus. 7-9 knacchbl. YrinyOn€HHbIA YPOBEHb.
Mertoaudeckoe nocooue (kK yaeOHbIM mocobusm BomukeBuua M. A. o pen
N.B. fmenko)

e MeroanuecKkre peKOMEHIAIUHU 10 CO3/IaHHI0 KJIACCOB TEXHOJIOTHIECKOTO U
€CTECTBEHHO-HAYYHOT0 MPOoUICH U KIaCCOB C YIIIYOJICHHBIM U3yUEeHHUEM
MaTeMaTHKHU, (PU3UKU, XUMUH, OMOJIOTHH B 00I11e00pa30oBaTEIbLHbBIX
OpraHU3alusIX C UCIOJb30BaHUEM HHPPACTPYKTYPHI, CO3JaHHOM B paMKaX
HaIMOHAJILHOTO TIpoekTa «O0pa3oBanue» (KBantopuymsl, IT-kyOs1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i en_ profilej 2025.pdf

COOpHUK THUITOBBIX 3aIaHUH TSI TEKYIIIETO OIEHUBAHUS 110 YIeOHBIM
npeameraM «Martemaruka» u «udopmarukay. (2024 r.)
https://edsoo.ru/wp-

content/uploads/2025/01/bank _zadanij_matematika informatika 2024.pdf

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1. bubmmoreka LIOK https://m.edsoo.ru/

2. SAKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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