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[MOACHUTEJIBHASA 3AIIMCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JejOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHWH M B3aUMHOE
pacoJIOKEHUE, ONUPAECTCS HA JIOTMYECKYI0, JOKa3aTelIbHYI0 JMHUIO. LleHHOCTh u3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa30BaHUs 3aKII0OYAETCsl B TOM, YTO 00YyJarOLIHiics
YUHUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBaTH OOpaTHBIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHus: TeOMETpPUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pElIEHMM KaK MaTeMaTUYeCKMX, TaK M MPAKTHYECKUX 3a/]ad, BCTPEUYANOIIMUXCA B pPEATbHOU
*u3HU. OOydaromuiics OJDKEH HAyYHTbCSl OINpPENelINTh T'€OMETpUYEecKyro (Urypy, ommcarb
CJIIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIbHOIO Y4YacTKa, PAacCUUTaTh
HEOOXOAMMYIO [UIMHY OITOBOJIOKOHHOTO KaOensi Wik TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU TCOMETPHH.
[Ipu pemieHun 3afgad  MPAKTUUECKOTO  XapakTepa OOy4yaroUIWiicss y4uTCA  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEeabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaitHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTUMHU Y4YEOHBIMH IpeaMeTaMH,
MOTHUBHPOBaTh  HWCIOIB30BAaTh  ONPEIECIICHUS TIEOMETPUYECKHX (QUryp U  TOHATHUH,
JIEMOHCTPUPOBATH MTPUMEHEHHE MOJYYCHHBIX YMEHHH B (DU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
ApKO BUJHBI B TeMaX «Bektopbsl», « Tpuronomerpuyeckue cOOTHOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VY4eOHblii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3felibl COJEp>KaHUS:
«eomerpuueckue GUTypel W UX CBOWCTBay, «/3MepeHHE TEOMETPUYECKUX BEIHUYUH,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Hezeno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COAEPKXAHUE OBYYEHUSA
7 KUIIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimasi, OTpE3OK, Jiyd. Yron. Bunpsl yrios.
BeprukansHple UM CMexXHBIE yribl.  buccekrpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTprn
B OKPY’KaIOILEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHeiku. TpeyroabHuk. Beicora,
MeanaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpPHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHBl IHPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yrie U 60blIeH cTOpoHe TpeyroibHUKa. [leprneHuKysp 1 HaKJIIOHHAs.

I'eomeTprueckoe MecTOo TOYeK. buccekTpuca yrina um CEpeIMHHBIN NEPHNEHAMKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, HMX CBOIicTBa. B3anMHoe pacrnoyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyxkHOCTU. OKpYyHOCTb, BIIMCaHHas B
yroJ. BincanHas u onucasnHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, e€ro mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema QPaneca U Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[TonoOue TpeyrodbHUKOB, KO3 dunmueHT noaodus. [IpuszHaku mogodusi TpeyroJIbHUKOB.
[TpumeHneHne no100Ust IPH PelIeHUH MPaKTUYECKHUX 3a/1au.

CpoiicTBa miomianeil reomerpudeckux ¢uryp. @opMmynsl A IUIOMAAU TPEYTroJbHUKA,
napaiuenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE IO MOJOOHBIX QUTYD.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema I[ludaropa. [Ipumenenue teopemsl Iludaropa mpu pemeHUN MPaAKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TAHI'€HC OCTPOTO yIJla MpsSMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IIEHTPAJIBHBIE YIJIbl, YIOJ MEXKIAY KACATEIbHOM M XOPIOH. YTIBI MEXIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKU. B3aumHoe



pacrnoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmmume KkacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 npo 180°. OcHOBHOE TpPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ
BeKTOpaMHu. PaznokeHue BeKTopa 1o IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XK/I€HUS JJIUH U YTJIOB.

JlekapToBbl KOOpJAMHATHI HA ILJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [lnomane kpyra, cekTopa, CerMeHra.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (d71eMeHTapHbIe MPEICTABICHNUS).
[TapannensHbiii nepeHoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX TOCTUKEHUN B APYTUX HAYKax M MPUKIAIHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUI, TPOLIEAYP TPaKJAHCKOTO OO0ImIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX NIPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PELICHUM MPAKTUYECKUX 3a/ady MaTeMaTU4ecKou
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4ECKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
XKHU3HU Ul YCHEIIHON Npo(ecCHOHAIBbHOM AATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM HHIMBUAYAJIbHOW TPACKTOPHH O0Opa3oBaHUS W
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MATEMATUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, HNOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(depbl 4eloBEUeCKON MAESITEeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KYJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJAJACHHEM NPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHME  KYJIbTYPbl  3A0POBbA U
IMOLIMOHAIBLHOIO 0JIArONONyYHsi:

FOTOBHOCTBIO NIPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pediexcuu,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ MpaBa JIPYroro 4eiaoBeKa;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPaHHOCTH OKpY)KaloIlel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HUX BO3MOXHBIX
HOCJEACTBUM Il OKpY>Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HCOHpe,Z[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBOCcH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO NCATCIBHOCTb, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE0O0X0MMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHH, B TOM 4Hcie (HopMyTupoBaTh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaI[MIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/bHBIE YHHBepPCcaAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble jloruueckue AeiicTBUs:

e BBUIBJIATE M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTHYECKHX OOBEKTOB,
NOHATUH, OTHOLICHUHA MEXAY MOHATHIMHU, (OPMYJIUPOBaTh OMNPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A;

e BOCIpPHHHMMATbH, (HPOPMYJIHPOBATh U IMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (aKTax,
JAaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, MpeliaraTb KPUTEpUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKAECHUH (MpsMbIE U OT MPOTUBHOTO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPbl M KOHTPIPUMEPHI, 0OOCHOBBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh cHoco0 pemieHus ydeOHOW 3anadyu (CpaBHMBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOASAIINNA C YYETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA:

® CMOJNB30BaThb  BOMPOCHI  KaK  MCCIENIOBAaTEIbCKUN  MHCTPYMEHT  IO3HaHUS,
(dbopMynHpoBaTh BONPOCH], (PUKCUPYIOIIKNE TPOTUBOPEUHE, IPOOIeMy, CaMOCTOSITEIbHO
yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIA DKCIEPUMEHT,
HEOOJbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTu4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;



CaMOCTOSTENIbHO  (opMynIHpoBaTh O0OOMIEHWST W  BBIBOABI IO  pe3yjbTaTam
NPOBEIEHHOTO HAONIO/ICHUS, MCCIECIOBAHUS, OICHHBATH JTOCTOBEPHOCTH IOJyYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEANOIOKEHUSI
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pELIeHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATb U HUHTEPIPETUPOBATh HH(DOPMALIHIO
pa3IMYHbIX BUJOB U (HOPM IpeICTaBICHHUS;

BbIOUpaTh opMy mpeAcTaBlieHuss WHGOPMALUK U WUTIOCTPUPOBAThH PelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUMK 1O KPUTEPUSAM, HPEIOKEHHBIM yUUTEJIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHHnKaTHBHBIE yHUBepCaJIbHbIC Y4eOHbIC 1eliCTBUA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXAECHUS B COOTBETCTBHM C YCIOBUSMHU U LEISIMU
oOIeHMs], SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOJy pEIIEeHUs 3a/J1auyd, KOMMEHTUPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B XO7ie 00CY>K/€HUs 3a7aBaTh BOMPOCHI 110 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
pelaeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAllEJICHHbIE HA TIOUCK PEIICHUs, COMOCTABIATh
CBOHU CYXJIEHUS C CY)KJIEHHUSMM JPYrUX YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3jindue
U CXOJCTBO IMO3WIMHA, B KOPPEKTHOH ¢Gopme (HOopMyIHpoBaTh pa3HOTIACUS, CBOH
BO3PaKEHUS;

NpPEICTaBIATh PE3yIbTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTa, UCCIECI0BaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPUH;

MOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAaHHON U MHAWBUAYAJIbHOW paboThl pU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

IIPUHUMATH 11€JIb COBMECTHOM AESTEIBbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeAesTh BUAbl paboT, 10roBapuBaThCs, 0OCYKIaTh MPOIECC M PE3yJIbTaT
paboThl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOM JAEUCTBUS
C IPYTUMU 4YJIeHAaMHU KOMaH]Ibl, OLIEHUBaTh Ka4€CTBO CBOETO BKJAJa B OOIIMHA MPOTYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3ajauyd (WIK €ro 4acTb),
BbIOMpaTh C€Hoco0 pelmeHuss ¢ Y4ETOM HMEIOIIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BIAAETh CIIOcO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS TpOLecca M Pe3ysbTaTra peIieHHs
MaTeMaTH4YeCKOM 3a71a49n;

® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPHU PELUICHUU 3a7ayd, BHOCHTH
KOPPEKTHUBHI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE PE3YNbTaTa ACATEIBHOCTU MOCTABICHHON IENU U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koumy oOyuenuss B 7 kJjacce OOydarOUIMiiCs MOMYYHT CIEIYIONIUE MPEIMETHBIE
pE3yabTATHI:

Pacnio3HaBaTh U3yuyeHHblE Te€OMETpUUYECKHE (UIYphl, ONpPENeNsATh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'€OMETPUUYECKUE (UIYphl, BBIIOJIHATH YEPTEXKU I0 YCIOBHUIO
3anaun. V3MepsATh JIMHENHBIE W YIJIOBbIE BEIMYMHBI. Pemarh 3a7auM Ha BBIYMCIICHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH IPEIMETOB B pEAbHOW KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 110 MOPSAAKY BETUYHHBI.

Ctpoutp 4epTekHu K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaTbcs MpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

ITpoBOAMTH OTMYECKUE PACCYXKAECHHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaTbcs NpU3HAKAMHM pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojibHUKAa, B PELIEHUU
TEOMETPUUYECKUX 3a7ad.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAUTh YHCIOBbIE M OyKBEHHbIE 3HAYEHUs YIJIOB B
FEOMETPUUECKUX  3aJayax C  HUCIOJb30BaHMEM CYMMbl  YIJIOB  TPEYroJbHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpPH IEPECEUYECHUU JBYX NapauIeIbHBIX
IpsIMBIX CeKyllel. PemaTes npakTnyeckue 3aaun Ha HAX0KJECHUE YTJIOB.

Brnaners moHATHEM r€OMETPHUECKOT0 MECTa TOUEK. Y METh ONpeNeNATh OMCCEKTPUCY yIia
U CepeANHHBIN NEePIEHANKYISAP K OTPE3KY KaKk FTEOMETPHUUECKHUE MECTa TOUEK.

DopMyIUpPOBaTh ONpPEACNICHUsI OKPYKHOCTH M KPyra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3aau.

Bragers moHATHEM ONUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWTh €€
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MIEPECEKAOTCS B
OJIHOI TOYKE, U O TOM, YTO CEpeIMHHbIE MEePHEeHAUKYIIPbl K CTOPOHAM TpPEYrojbHUKa
NEPECEKAOTCS B OJTHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTH, TOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U paaunyca, MIPOBEIEHHOTO K TOUKE KacaHusl.

[Tonb30BaThcs NPOCTEMIIMMU TEOMETPUYECKHMMH  HEpaBeHCTBAMM, IIOHMMATh UX
MPAKTUYECKUHA CMBICIT.



[IpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K konmy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJIEIYIOUIUE MPEIMETHBIC
pE3yJIbTaThL:

Pacrio3HaBaTh OCHOBHBIE BH[bI YETBHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJIb30BATHCS HX
CBOMCTBAMH IPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHMS] MEIUaH TPEYrolbHUKA (LEHTpa Macc) B
pelIeHny 3ajay.

Bnanete noHsATHEM CpEeNHEN JIMHUM TPEYroJIbHUKA U TPANELUH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUH reomerpudeckux 3anad. llomp3oBaThes Teopemont daseca u Teopemoil o
IIPONOPLMOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIECHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3a1a4.

[Tonb3oBatbes Teopemoi Iludaropa mnisg pemieHUsS TeOMETPUYECKHX M MPAKTHUYECKHX
3anad. CTpOUTh MAaTEMaTUYECKYH0 MOJENb B MPAKTHUYECKUX 33/]a4ax, CaMOCTOSATEIbHO JIENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yyrijia MpsIMOYIOJbHOIO
TpeyroyibHUKA. [101630BaThCS STUMHU MOHATUAMH ISl PELLICHUS IPAKTUYECKUX 3a/a4.

Bbruncnsate  (pasnuyHBIME - COCOOAaMM)  IUIOHIA[b  TPEYrojJbHUKA W IUIOUIAAU
MHOTOYTOJBHBIX ~Quryp (moJb3ysach, TJe HE0O0XOAUMO, KaJabKynsTopoMm). [IpumeHsTs
MIOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnanete NOHATHSAMU BIMCAHHOTO U LEHTPAJIBHOIO YIjia, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelIbHOH U XOpaoi
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONUCAHHOIO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MAaTeMaTU4YEeCKUE MOJEIU IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAMTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TI0NB3YSICh, I'7I€ HEOOX0UMO, KATBKYJIATOPOM).

K konmy oOyueHuss B 9 kJacce oOydaroumuiics MOJY4YUT cCienylolue NpeAMETHbIe
pE3yJIBTaTHI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUU OCTPHIX VYIJIOB, HAXOAUThb C HUX IOMOLUIBIO
pa3IUYHbIE  AJIEMEHTHl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEeYroJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) MIMHBI U YIJIBI ISl HETAOIHMYHBIX
3HAYEHUU.

[Tonb30BaTbes opMysiaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUTSL HAXOKJICHUSI COOTHOILIEHUN MEXly TPUTOHOMETPHUYECKMMH BETMYMHAMU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JJIsi HAXOXKACHUS Pa3IUYHBIX 3JIE€MEHTOB
TpPEeYrojbHUKa («pelIeHUue TPEYroJbHUKOBY»), TPUMEHITh MX MPU PEIICHUH TeOMETPUUYECKHX
3ajad.

Brnanets noHstusMu npeodpazoBaHusi MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. [loap30BaThCsl CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl Y OJ00HBIX (uryp. [IpuMeHsaTs cBoiicTBa moa00Us B MPAKTUYECKUX 3a/1adyax.
YMeTh NpUBOIUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBapaTe KacaTeJIbHOM.



[Tonmp30BaThbcsi BEKTOpaMH, TMOHUMATh HMX T'C€OMETPUYECKHMA H (U3UYECKUN CMBICII,
NPUMEHSTh UX B PEIICHHH TEOMETPUYECKUX W (u3mdeckux 3amad. [IpuMeHsTh CKaaspHOe
IIPOU3BE/ICHUE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[lonb3oBaTbcss METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PEUICHUH
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a/1a4.

Bnaners moHATHAMH MPAaBUJIBHOIO MHOTOYTOJbHUKA, JITMHBI OKPYKHOCTH, JUIMHBI AYTH
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a]a4aX.

Haxoauth ocu (WM LEHTPBI) CUMMETpUHM (GUTYpP, IPUMEHATH JBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHsTh MONMy4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHUYECKUE MOJAEIU s
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHHUEM MOJA00MS
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0IB3YACh, I/Ie HEOOXO0JUMO, KabKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM ungpoBbie
Ne /o P Konrpoubusie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
[Ipocreitmme reomeTpuueckue GUrypsl U
1 I/I)I() cBoiicTBa. M3me :Hne reOMST) I/I}‘,{peCKI/IX 14 bubmmorexa [OK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 T 22 1
PEYTOITLHIKH https://m.edsoo.ru/7f415¢e2e
3 [TapamtensHble psiMBIE, CyMMa YIJI0B 14 | bubnnorexa [HJOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000MeHHe 3HAHNUH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
1 q 12 1
CTHPEXYTOMLHHKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPONOPIIMOHAIBHEIX OTPE3KaX, MOA00OHbBIC 15 1 bubmorexa LHOK
poroptt p - 11O https://m.edsoo.ru/7f417¢18
TPEeYroJIbHUKU
IInomans. Haxoxaenue mioraaei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrael B OKpyKHOCTH. Bricanusie u
5 ONMUCAHHBIE YEThIPEX YT OJIbHUKH. 13 | bu6mmoreka [JOK
KacarenbHble k okpyxkHOCTU. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEH
bu6mmoreka [JOK
6 IT 000 i 4 1
OBTOPEIHE, ODODIICHHE SHAMHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka [JOK
CHUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOILIECHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 Bexkropsl 12 1 uommoreka T10
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
5 05 HOCTH U IO yal; b Kpyra 8 8 bubmmorexa [TOK
Py m I[U pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue niomiaaeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




HOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipocreiimue reomeTpuyecKkue | Bbu6moreka [JOK
OOBEKTHI https://m.edsoo.ru/8866b724
Bbu6moteka [JOK
2 MHOroyroiapHuK, JJoMaHas 1 1
https://m.edsoo.ru/8866cbba
bubnunoreka LIOK
3 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAIIBHBIE YIJIbI 1 bubmorexa LIOK
P y https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U 1
yTJIOB
W3mepenue MTMHENHHBIX U YTIOBBIX
10 BEJIMYUH, BBIUUCIEHUE OTPE3KOB U 1 bubnmorexa LOK
’ P https://m.edsoo0.ru/8866¢3ea
yTJIOB
N3mepenue TuHEHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1

yTJIOB




N3MepeHue JIMHEHHBIX U YTIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPEZKOB U
YIJIOB
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u miaomangs Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHqHBII)e npeac?zBiHm{ 0 bubmorexa LIOK
https://m.edso0o.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npu3Haka paBeHCTBa bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnmnoreka [HOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB




CBOIiCTBO MeIHaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubamorexa LIOK
. . https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJIbHOTO TPEYTOJbHUKA,
IIPOBEJEHHON K TUIIOTEHY3€
26 PaBHOOepeHHbIC U Bu6mumotexa [JOK
PaBHOCTOPOHHUE TPEYTOABHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3sHaku u cBoiicTBa bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6mmoteka [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
https://m.edso00.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 IIpssMOYTONBbHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme bubmuorexa [JOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [OK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [TaTeiit noctynar EBkiuna




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
MapajieNIbHBIX MPSMBIX CEKYIEH

bub6nmoreka [IOK
https://m.edsoo.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTIIbI,
00pa3oBaHHbBIE MPH MTEPECEUCHUN
MapajIeIbHBIX MPSMBIX CEKYIIEH

41

Hakpect nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
MapajuIeIbHbIX MPSMBIX CEKYIIEeH

42

Haxkpecr nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapajuIeIbHBIX MPSMBIX CEKYIIEeH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
MapajuIeNbHbIX IPSIMBIX CEKYIIeH

bubnunorexa LIOK
https://m.edsoo.ru/8866f3b0

44

HpI/I3HaK mapallICJIbHOCTH IPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJHOU MPSIMOM 10 BTOPOH
NpAMOi1




[Ipu3Hak napayenbHOCTH MPSMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45 TOYEK OJIHOW MPAMOM 10 BTOPOU
psMOit
46 CymMma yriioB TpeyrojibHUKa bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa bubamorexa LOK
https://m.edsoo.ru/8866f8ba
48 Bueminue yrisl TpeyrojabHHAKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Baeminue yriel TpeyrojabHHAKa
KonTponbhas pabota mo teme
50 "[TapamienbHble IpsIMbIE, CyMMa bubmorexa HOK
" https://m.edso00.ru/8866febe
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOpJIbl U TUAMETP, X bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubamorexa LOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpyKHOCTb, BIIUCAHHAS B YrOJ
55 [Tonsatne o I'MT, npumeHenue B bubmuoreka [JOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, mpumeHeHue B bubnunorexa LIOK
3agadax https://m.edsoo.ru/88670508
buccekTtpuca u cepeuHHbII
57 MEePIEHIUKYISIP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, ONTUCAHHAsL OKOJIO bubmmoreka [JOK




TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHASL OKOJIO |
TpPEyroJbHUKA
OKpy’KHOCTb, BIIUCAHHAS B bubmuoreka [JOK
60 1
TPEYTrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIMCaHHAas B |
TPEYroJIbHUK
2 [Ipocreiimue 3a1aun Ha | Bbu6moreka [JOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimne 3axaun Ha | bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabota no teme
64 "OKpyKHOCTb U K 1 bubmmorera [JOK
by 26 " https://m.eds00.ru/88671462
['eomeTpuueckne nocTpoeHMs
[ToBTOpEeHNe U 06001IeHNE 3HAHUI
65 OCHOBIfHX MOHATUI II-/]IIMCTO OB 1 bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
14 1
06 TOrOBasl KOKTPOIIbHAA padoTa https://m.edsoo.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX IOHATHUI U METOI0B 1
Kypca 7 Kiacca
[ToBTOpeHue u 0000IIeHNE 3HAHMI
68 OCHOBHBIX TOHSATHI U METOA0B 1 bubmorexa [IOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME




8 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero npu3Haku u | Bu6mumoteka [JOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBa https://m.edso0o.ru/8867 1cal
3 [Tapannenorpamm, ero mpu3Haku U | bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHble cydan napauieorpaMMoB
4 (mpsimo onzfmlc (I))M6 KBa, paT) ux 1 bubmorexa LIOK
pAMOYE D DOMD, KBaZpat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHble cydau napamuieorpaMMoB
5 (mpsimo onzme (I))M6 KBa, paT) ux 1 bubmmorexa LIOK
pAMOYE X, POMD, KBaZpat), https://m.edso0.ru/8867 120
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 bubmmorexa [TOK
PAMOYT D p ’ pat), https://m.eds00.1ru/8867209¢
MIPU3HAKW U CBOMCTBA
b K
7 Tpanems | nonmoreka 11O
https://m.edsoo.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuoreka [JOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOIbHAS 1 bu6muoreka [JOK
Tpareuuu https://m.edsoo.ru/88672858
10 Merton yaABOeHUsI MEAUAHbI 1 but6mmoreka [IOK




https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o Teme bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a

13 Teopema ®aneca u TeopeMa o bubnmnoreka HOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusia nuHus TpEyroJibHUKA bubmmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUS bubnnorexa [IOK
https://m.edso00.ru/88673064

18 [IponoprimoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso0o.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.edso0o.ru/88673794

20 IlenTp Macc B TpEYroJbHUKE bubamorexa LOK
https://m.edsoo.ru/886738fc

bu6muoreka [JOK
21 Tonoburre TpeyrombHuicH https://m.edsogru/88673a78

” Tpu npuznaka nogoous bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

7 Tpu npusnaka nogoOus bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.eds00.ru/88673d52

24 Tpu npuznaka nogoous bu6muoteka [JOK




TPEYroJIbHUKOB

Tpu npuznaka nogodus

https://m.edsoo.ru/8867400e

25
TPEYroJbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
IIPaKTUYECKUX 3aja4
7 KontposbHas padoTa mo teme bubnmnoreka HOK
"I[lono6HbIE TPEYroNbHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeh bubnunoreka LIOK
reOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TPEyrojbHUKA, apajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl 4J1s IoLan Bbu6mmoteka [JOK
TpPEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl IS IUIOLIAH bubmmnoreka HOK
TpEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
1 DopmyIsl A1 10N bubmuoreka [IOK
TpPEYrojbHUKA, apajuieorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubnmnoreka [HOK
TPEYTroJbHUKA, NapajuieIorpaMmMa https://m.edsoo.ru/8867542¢
34 Brruncienue miomanaei CioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToit bubmuorexa [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajauu ¢ NpaKTUYECKUM bubnmnorexa [JOK

coZiep)KaHUEM

https://m.edso00.ru/88675558




39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTATEJILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.1u/8867579¢
4 Teopema ITudaropa u eé bubanorexa [JOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema IIudaropa u eé
MIPUMEHEHHE
Omnpenenenyne TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 f}:})’:Moyronbz())ro TzI;YFOJ'IBHI/IKa, brbmmorexa [TOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLICHUS
B MIPSIMOYTOJILHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KontponbHas paboTa mo teme bubnuoteka [JOK




"Teopema [Tudaropa n navyana

https://m.edsoo.ru/8a1407e8

TPUTOHOMETpUH"
5 Bnucannblie U LEeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bniucannsie U IEeHTpaIbHbIE YIJIbI, bubanorexa [JOK
YIoJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 YTIiael MEXAY XOPAAMU U CEKYILIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
R bubnuorexa [IOK
57 YeThIPEXYTOJNbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanusie u onucanHbie
58 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U bubmorexa HOK
PIPEXyT X TP https://m.edsoo.ru/8al416d4
CBOMCTBa
Bnucanusie u onucanHbie
59 YeTHIPEX YTOJIBHUKH, UX PU3HAKU U bubmorexa HOK
PIPEXYT > X IP https://m.edsoo.ru/Sal416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BOIUCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pEIIeHNU TEOMETPUIECKUX 3a1ad
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
61 OMHUCAHHBIX YETHIPEXYTOJbHUKOB MPU
pelIeHNU TEOMETPUYECKUX 3aa
& B3anMHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
OKPYKHOCTEH, 0011I1e KacaTelIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTei bubnuoteka [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yriasl

bub6nmoreka [IOK

4 .B 1
6 & ORPYIRHOCTH. BIHCATHEE 1 " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUHA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
66 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIpHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
#10B KYP . ’ https://m.edsoo.ru/8a1420ac
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero H3y4YeHUus1 oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
| OnpeneneHne TPUroHOMETPUYECKUX | bubmumorexa [IOK
¢dbyskuit yrimos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHyCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 T | bu6mmoreka [IOK
SOpEMa KOCHIYLOR https://m.edsoo.ru/8al42d5e
6 T | bu6mmoreka [IOK
SOPEMa CHHyCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
TeopeMa cuHyCcOB 1
Haxoxnenue nimH CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P 1 bu6mmorexa [IOK
CICHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmnoreka [JOK
13 Pemenue TpeyroabHUKOB 1

https://m.edsoo.ru/8al142ac0




[TpakTHueckoe NpUuMeHeHue TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KontponbHas pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [JOK
17 [Tonsarue o nmpeoOpazoBaHuu MOAOOUS hitps//m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYILUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
71 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema 0 mpoU3BEAECHUN OTPE3KOB
2 XOp/[, TEOpEMA O MPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
7 [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUYCCKUX 3aaayd

https://m.edsoo.ru/8a1443fc




[IpumeHeHue TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIEHHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
Onpenenenyre BEKTOPOB.
27 DuU3NYECKUN U TEOMETPUUYECKUI bubmorexa LHOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BEIUUTAaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BbIUNTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPa Ha YKCIIO
31 Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 €ro m I;/)IMeHeII-:I)I/Ie I HAXOX, eHI/IIZI bubmmorexa [TOK
P 8 a1 https://m.edsoo.ru/8al14539c¢
JUTMH 1 YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 ero 1 EIMCHCII;I/IC VIS Haxom,ueHI/IIjI bubnnorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH U YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amay ¢ HOMOIIBIO bu6mmoreka [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLIECHUS

https://m.edsoo.ru/8a1458c4

37
3aa4 GU3UKU
38 KontponbHas pabora o Teme bubnumoreka [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOpAMHATHI TOUYEK Ha
IJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LHOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHust bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT NpU PELICHUN
44 F€OMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
45 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NPH PELICHUH
46 reOMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPANHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [IOK

B Hueno m. Jlmiria okpysocTH https://m.edsoo.ru/8a1472¢8
bubmumoreka [IOK
50 Hueno m. Jlmira okpysiocTH https://m.edsogru/8a147140
51 JlnnHa nyru OKpy>KHOCTH
bubnnoreka [HOK
52 Panmanitias Mepa yria https://m.edsogru/8a14714c
53 [Tmomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147426
54 [Tmomane kpyra, ceKTopa, CerMeHTa bubmorexa [JOK
https://m.edsoo.ru/8a147750
55 [Tmomane kpyra, cekTopa, CerMeHTa bubmorera [JOK
https://m.edsoo.ru/8a147750
56 [lonsiTHE O IBMKEHUH TUIOCKOCTH bubmorexa LHOK
https://m.edsoo.ru/8a147c82
57 [TapajienapHbIi IEPEHOC, TIOBOPOT bubmmorexa [OK
https://m.edsoo.ru/8al47f16
58 [TapayienapHbIi IEPEHOC, TIOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8al47f16
59 [TapayienapHbIi IEPEHOC, TIOBOPOT
60 [TapannenbHBIN TEPpEHOC, TOBOPOT
61 [Ipumenenne qBUKEHUN TPU bubmuoreka [IOK
pelIeHnu 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponspHas pabora o Temam
62 "ITpaBHIIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [Br>keHus miockoctu"
63 [ToBTOpenue, 0600MIIEHNE, bu6mmorexa [IOK

cucrtemaTusanus 3Hanuil. amepenue

https://m.edsoo.ru/8a148524




64

65

66

F€OMETPUUECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamienbHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHnue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWN.
OKpYXHOCTb U KPYT.
['eomeTprUyeCcKUE TOCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HaHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




[MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

7 KJIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kox
NPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomerpus

6.1

Pacnio3naBaTh M3y4yeHHbIE TeOMETpUYEeCKHe (DUTYPBI, ONpPEAeNsiTh MX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
BBIIIOJIHATh YEPTEXKHU II0 YCIOBUIO 3anauu. M3MepsATh JIMHEWHBIE U
YIJI0BbI€ BEJIMYMHBI. Pemare 3a1aun Ha BBIYUCICHUE JIJIUH OTPE3KOB U
BEJIMYHH YIJIOB

6.2

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
peaIbHOM JKU3HU, pa3MEpoB NPUPOJIHBIX OO0BEKTOB. Paznmuuarth
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BETUUHNHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K T€OMETPUUECKHUM 3a/1a4aM

ITonp3oBaThes IMpU3HaKaMH paBCHCTBA TPCYTrOJIbHUKOB, HCIIOJIb30BAThH
IIPU3HAKU U CBOICTBa paBHO6eI[peHHLIX TPEYTr'OJIbHUKOB IIPpU PCHICHUN
3aaaq

HpOBO}II/ITI) JJOTHYCCKUC PacCCyXICHUA C HUCITIOJIB30BaHHEM
TCOMCTPHUICCKUX TCOPEM

6.6

6.7

6.8

[Tonb3oBatbes MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIHAHbI, MPOBEAEHHON K THUIIOTEHY3E
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenenarb napaieIbHOCTh MPSMBIX C MMOMOIIBIO YIJIOB, KOTOPBIE
oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OAHOW MPSAMOU O TOYEK
JIPYrou NMpsMon

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

HpOBO}II/ITI) BBIUYMCJICHHUA W HaAXOJUTh YHCIOBBIE U 6YKBGHHBIC
3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3adadax C MCIIOJIb30BAHUCM
CYMMBI YIJIOB TPCYIOJIbHUKOB W MHOI'OYT'OJIBHUKOB, CBOMCTB YTJIOB,
06p3.30BaHHLIX npu TMNepeCCUYCHUU MOBYX MAPAJUICIBHBIX MPAMBIX
ceKymeﬁ. Pemrate MPaKTUYCCKUC 3a/1a4M HAa HAXOKIACHUC YTIIJIOB

6.10

Bnagerp moHATHEM TreOMETPUYECKOTO MecTa TO4YeK. YMeTh
OnpeAensaTh OUCCEeKTPUCY YIJla M CEpEeIUHHBIA NEePIEeHIUKYISAp K
OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK




6.11

@opMyIMpOBaTh ONPENCICHUS OKPYKHOCTH M Kpyra, XOpAbpl H
IUaMeTpa OKpPYKHOCTH, IIOJIb30BaTbCcs HUX CBONCTBaAaMHU. YMeETh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUHU 3324

6.12

Bilagers NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTb e€¢ meHtp. llomb3oBaThcsi (hakTamMH O TOM, 4YTO
OMCCEKTPUCHI YTTIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CEPEIUHHBIC NEPHEHIAUKYJAPBl K CTOPOHAM TPEYTrOJIbHHMKA
IIEPECEKAIOTCS B OJHOU TOUKE

6.13

Bnagers mnoOHATHEM KacaTeNbHOM K OKPYXHOCTH, IOJIb30BATHCS
TEOPEMOM O IEpHEHAUKYISPHOCTH  KacaTelIbHOM M paauyca,
MPOBEIEHHOTO K TOUKE KaCaHUs

6.14

6.15

8 KUIACC

Ilons30BaThCs HpOCTCﬁH.IHMPI IrCOMECTPUIYCCKUMHU HCPABCHCTBAMU,
IIOHUMAaTh UX HpaKTI/I‘ICCKI/Iﬁ CMBICIJI

HpOBOI[I/ITL OCHOBHBIC T'COMCTPUYCCKHEC IIOCTPOCHHA C IIOMOIIBIO
LUPKYJId U JIMHENKHU

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

I'eomeTpus

Pacno3HaBaTh OCHOBHBIE BHBI ‘leTBIpéXerJIBHI/IKOB, HUX JJICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMH IIpU pCHICHUH I'COMETPUUCCKHUX 3a/Ja4q

6.2

HpI/IMCHSITI) CBOICTBA TOYKU nepeceucHss MEaAuaH TpPCyrojJlbHHUKa
(eHTpa Macc) B pelieHUH 3a1a4

6.3

6.4

6.5

6.6

Biagere noHsTHMEM CpenHEH JIMHMM TPEYroJIbHMKA W Tpaleluu,
IIPUMEHATh KX CBOMCTBA IMPHU PEIICHUM TIEeOMETPHUYECKUX 3aaad.
[Tons3oBatbcst Teopemont Paneca U TEOPEMON O NMPONOPLHUOHATBHBIX
OTpE3Kax, MPUMCHATH UX JJIA PCIICHUSA NPAKTUICCKUX 3a1a4

[IpuMeHsTh mNpU3HAKU T1OAOOMS  TPEYroJbHUKOB B  PELICHUU
reOMEeTPUUYECKUX 3a7a4

[Tons3oBatbes Teopemoil [ludaropa s pemieHns reoMeTpuuecKux 1
MpakTU4YeCKuX 3anad. CTpouTh MaTEMATUYECKYI0 MOJEIb B
MIPaKTUYECKUX 3a/layaX, CaMOCTOSTENBHO JIENaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOINE JJINHBI

BJ'Ia,ZIeTI) IMOHATUAMU CHHYCA, KOCHMHYCAa M TaHI'CHCa OCTpPOTro Yyrja
OpsAMOYTOJIBHOTO TpPCYTroJIbHUKA. Ilonp30BaThCs ATUMU TOHATHSAMHU
IJIg PCIICHUS IMPAKTUYCCKUX 3aaaY

6.7

Beruucnate  (pa3nuuHBIME  CIIOCOOAaMHU) TUIOMIAL TPEYrOJbHUKA |




IUTOIIA MHOTOYTOJIBHBIX (uryp (monb3ysch, rae HeoOX0IuMo,
KaNbKynITopoM). [IpUMeHATh MONMy4eHHbIE YMEHUS B MPAKTHUECKHUX
3a/1auax

6.8

Bitagers NOHATUAMY BIMCAaHHOT'O M LICHTPAJIBHOIO yIJjla, UCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOpAaMu (CEeKyIIUMHU) U
yrie MeXAy KacaTeJIbHOM M XOpPJIOM IPU PELICHUH T'€OMETPUYECKUX
3a1a4

6.9

6.10

Biagers 1NOHATMEM ONMCAaHHOTO YETBIPEXYIOJbHUKA, IPUMEHSITH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

[IpuMeHATh MONy4YeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENIH JJIA 3aJad PEeaJbHOW KU3HU U IPOBOJUTH
COOTBETCTBYIOILIME BBIYUCICHHUA C [PUMEHEHHEeM moao0us u
TPUTOHOMETPHH (TIOJIB3YSCH, TJIe HEOOXOAUMO, KATBKYISTOPOM)

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHO MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

6

6.1

6.2

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAXOAUTh C MX
[IOMOILBIO PA3JIMYHBbIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYTrOJIbHUKA
(«pemieHne  OPSAMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts (¢
MTOMOLUIBIO KAJIbKYJIATOPA) AJMHBI U YIJIbI 17151 HETAOIMYHBIX 3HAYEHUH

ITonp30BaThCA (I)OpMy.]'IaMI/I IMPUBCACHUSA )51 OCHOBHBIM

TPUTOHOMCTPUYCCKUM TOXKACCTBOM JISI HAXOXICHUA COOTHOIICHUM
MCKAY TPUTOHOMCTPHUICCKUMHA BCIIMUNHAMHA

6.3

Hcnons30BaTe TEOpEMBI CHHYCOB M KOCHUHYCOB JUISl HaXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnagets monsTHSIMH TIpeoOpa3oBaHUsA TOAO00US, COOTBETCTBEHHBIX
a7eMeHTOB MoAo0HbIX (uryp. Ilomb3oBaThCs CBOMCTBaMU TOH00US
MPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIATH JJIWHBI U HAXOJIWUTh YTJIBI Y
nofao0HbIX ¢uryp. [IpuMeHsTh CBOWCTBAa MOAOOHS B TMPAKTHYECKUX
3ama4ax. YMeThb TPHUBOJIUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY>KarollleM MHUpe

6.5

6.6

[Tomp30BaThcss TeOpeMaMH O TPOW3BEICHHH OTPE3KOB XOpA, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHON
[Tonb3oBaTbcst BEKTOpaMH, TMOHUMATh WX TEOMETPUUECKUUA U

(¢u3nyecKuil CMbICH, MPUMEHATh MX B PEIICHWU TeOMETPUUYECKUX M
¢usnueckux 3anad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB




AJI HAXOXKACHHWA NJIMH U YTJIOB

Ilons30BaThCs MCTOAOM KOOpJAHWHAT Ha IINIOCKOCTHU, IPHUMCHATH €ro B

6.7 pEIICHIH T€OMETPHUUECKUX U MPAKTHUECKUX 3a1a4
Branerp NOHATHAMH — NPaBUIBHOTO  MHOTOYTOJIBHHMKA,  JJTHHBI
6.8 OKPYXKHOCTH, JUIMHBI IYTM OKPYXXHOCTH M DAJMAHHOM Mepbl yria,
’ YMETh BBIUMCIATH IUIOMIAAb Kpyra H ero uacted. Ilpumensats
MOJTyYEHHbIC YMEHHS B IPAKTHYECKUX 3a7adax
6.9 Haxoaute ocu nim LEHTpBl CHMMETPHH (PUTYD, TPUMEHSTH JIBHKCHUS
’ IUIOCKOCTHU B MIPOCTEHIINX CITyJasx
[IpuMeHsTH TONyYEeHHBIE 3HAHUS HAa TMPAKTHKE — CTPOMTH
MaTeMaTHYeCKUe MOJENU Ui 3a/a4 peabHOW KXU3HH M MPOBOAMTH
6.10 COOTBETCTBYIOLIIME BBIYUCICHHS C TPUMEHEHHEM NOJO0MS |

TPUTOHOMETPUYECKMX (YHKIUH (TOJNB3YSCh, TJI€ HEOOXOIMMO,
KaJIbKYJISTOPOM)




[MPOBEPAEMBIE DJIEMEHTbBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eometpus
HavanpHble nouatusa reomerpuu. Touka, mpsimasi, OTpe30K, Jdyd. Yros. Buabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrina. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHoCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepsl CHMMETPHUH B OKPYXKaOLIEM MUPE
6.3 OcCHOBHbBIE IIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUMHEHKU. TpeyroibHUK.
' BeicoTa, Mennana, OucceKkTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa ¥ TpHU3HAKKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku
' paBEeHCTBA TPEYTOJbHUKOB
6.6 CaolicTBa 1 NPU3HAKU MAapAIJIENbHBIX IpAMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' Buemnue yriel TpeyrojapHuKa
[IpsimoyronbHblil  TpeyroapHuK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TpPEYrojbHUKa, MpOBEAEHHOW K runoreHy3e. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYToJIbHBIN TPEYroJabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEpPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopemMa o OonbiieM yrie © OOJbIIe CTOpPOHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 I'eomeTpruueckoe mectro Touek. buccekTpuca yrma W CepeAMHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HuX CcBoiicTBa. B3aumHoe
6.10 pacrojoKEeHUEe OKpY)KHOCTH U mnpsmor. KacarenbHas u cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BHUCaHHas B yroj. BmucaHHas W omnucaHHas OKPY>KHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 Teomerpust
6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpAMOYTOJILHUK, pOMO, KBAJpAT, MX MPU3HAKH M CBOWCTBA




Tpaneuus, paBHOOOKast Tpanenus, e€ cBoicTBa U Npu3Haku. [IpsmMoyroapHas

6.3
Tpaneuus
6.4 Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOopeMa O MPONOPIHOHATBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa
6.6 [TogoOue TpeyrodbHUKOB, Ko3(dunueHt mnomodus. I[lpusHaku momxoOus
TPEeyroiabHUKOB. [I[puMeHeHre nogo0us npu peleHUH MPaKTUIECKUX 3a1a4
67 @opmynel AN IUIOMIAAM  TPEYrojbHHKA, NapajuieorpamMmma, pomba u
Tpanenuu
6.8 CpoiicTBa miomaae reomerpuueckux ¢Guryp. OTHOIICHHE ILIOIIAASH
oTI00HBIX GUryp
6.9 Boruncnenue miomaaeii TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemenun
MPAKTUYECKHX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yIjia MPSIMOYTOJbHOTO TPEYTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXAECTBO. | PUTOHOMETPHYECKHE
¢bynkuun yrios B 30°, 45° u 60°
6.12 Brucannble ¥ IeHTpanbHBIE YIJIBI, Yol MEXAYy KacaTelIbHOW U XOpAOH.
VYTIbl MEXKAY XOpPAaMU U CEKYIIUMU
6.13 Brircannble U onrcaHHbIE YETHIPEX YT OIBHUKHI
6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxkHocTel. KacaHue OKpyKHOCTEH.
OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
6 TeomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXecTBO. DOPMYITBI IPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
6.2 MPAKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpaszoBanue momodbus. [1omodue cOOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema o pou3BeCHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEICHUN OTPE3KOB
CEeKYIIUX, TeOpeMa O KBajipaTe KacaTeIbHOM
Bexktop, gmimHa  (MOAyNb) — BEKTOpa,  COHANpaBl€HHbIE  BEKTODBI,
6.5

IMPOTHUBOIIOJIOKHO  HANPABJICHHBIC BCKTOPBI, KOJJIMHCAPHOCTH BCKTOPOB,
PaB€HCTBO BCKTOPOB, OII€pAllMU HA/l BEKTOPpaAMH. Paznoxenue BCKTOpa 110 ABYM




HCKOJUIMHCAPHBIM BCKTOPaM

6.6 Koopaunatsl BekTopa. CkansipHOe MPOHU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
HaxO0>KJICHUS JIJTUH U YTJIOB

JlexkapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B

6.7 KOOP/IMHATAX, TIEPECEIEHUE OKPYKHOCTEH M MPAMBIX. MeTO KOOPAMHAT M €TO
IIPUMEHEHHE

6.8 [IpaBWIbLHBIE MHOTOYTOJIEHUKH

6.9 Jlnuna okpyxHOCcTH. ['pagycHas U paiuaHHas Mepa yrila, BHIYUCICHUE JUIMH YT
OKPY>KHOCTEHN

6.10 [lnomans Kpyra, CEKTOpa, CErMeHTa

6.11 JIBUW>KeHHsI TUIOCKOCTH U BHYTPEHHHUE CHUMMETpUH ¢(uryp (31eMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




I[TPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
OMepalMy HaJ MHOXKECTBAMH;, YMEHHUE OIEepUPOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3a/la4; YMEHHE HCIOJIb30BaTh rpapuueckoe mpeiCTaBIeHHe MHOKECTB
JUISL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTeJIbCTBO, YMCHHUC PpaCIlO3HaBaTb HCTHUHHBIC U  JIOXKHBIC
BBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMenune ONCpHUpOBaTh IOHATUAMHU. HATYpPaJIbHOC YHCJIO, HNPOCTOC H
COCTAaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHbIX YHCEJI, IPU3HAKU
JEMMOCTH, 1IeJI0€ YHCIIO, MOAYJbh 4YHCla, OOBIKHOBEHHAs Ipo0b U
JecsITUYHas OpoOb, CTaHIAPTHBINA BUJ YKCIA, PallMOHAIBHOE YHUCIIO,
UppallMOHANILHOE YHUCJO, apu(METHYECKUil KBaJpaTHBI KOPEHB;
YMCHUEC BBITTIOJIHATH HCﬁCTBHH C qyucjiaMu, CpaBHHBATb n
ynopsaaoduuBarb 4YHCIa, MNOPCACTABIATH 4YHCIIA Ha KOOp)II/IHaTHOI\/'I
NPSIMOM, OKPYIVIATH YHUCIIA; YMEHHE JeNaTh IPUKUAKY W OLCHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM I10KAa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOWIEH, ajlreOpandeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
0oJbIlle €IMHHUIBI; YMEHHE BBINOJIHATH pacu€rbl Mo (opmynam,
peoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHATBHBIX BBIPAKEHUN U
BBIPAKECHUM C KOPHSAMM, Pa3jIOKEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIIOJIb30BaHUEM (OPMYNI Pa3HOCTH KBaJpaToB H
KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATHSAMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
OHOM NEPEMEHHOHM, 4YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pEllaTh JUHEHHBIE U KBaJpaTHbIE YpaBHEHUS,
IpoOHO-pallMOHATILHBIE YPAaBHEHUS C OJHON INEepeMEHHOW, CHCTEMBI
JBYX JIMHENHBIX YpaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JIPOOHO-paAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJE MPU PEIICHNHN 33]1a4 U3 JIPYruX MpeaMeETOB
W TPAKTUYECKHUX 337a4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO




NpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUn
YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduK QYyHKIMU, HYIN
¢byHKIUY, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE M HAUMEHbIIEE 3HAYCHUS
¢byHKIMNT; yMeHue OIIEPUPOBATH TOHSATUSMH: npsMast
IPOTIOPIHOHATIBHOCTh, JTMHEHHAs (YHKIHS, KBaJpaTUdHas (QyHKIUS,
oOpaTHasi TPOMOPIHMOHATBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTPOUTH rpaduku QyHKIUH, NCIIOIB30BaTh TPa(UKU IS OIpeIeIICHHS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS peIICHHs 3a1ad U3 APYTUX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHYMHAMU

YmMenue OIIEpUPOBATH IIOHATUSAMH: IOCIIE0BATEIBHOCTb,
apudmernueckas U TeOMeTpUYecKas  MPOTPECcCUU;  yMEHHUE
WCIOJIb30BaTh CBOWMCTBA MOCJENI0BATENBHOCTEH, (HOPMYIBI CyMMBI U
o0uiero 4jeHa Mpu PElIeHUU 3aJad, B TOM 4YMCIE 3aJa4 U3 JAPYTux
y4eOHBIX TPEMETOB U pPeaTbHOU KU3HU

YMeHue peliaTh 3alaud pa3HbIX TUIIOB (B TOM YMCJE Ha MPOLEHTHI,
J0OJIM W YacTH, JBHWXKEHHE, paboTy, LieHy TOBapOB M CTOUMOCThb
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
CeMEeHHbIMM  (MHAHCAMM); YMEHHE COCTaBISTH  BBIPAKCHUS,
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBbl 110 YCJIOBHMIO  3a/auH,
UCCIIEI0BaTh NOJYYEHHOE PEIICHUE U OLICHWBATh IIPABIONONA00OHOCTD
IIOJIyYEHHBIX PE3YJIBTATOB
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YMeHue onepupoBaTh HMOHATHAMM: GUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yrojl, MHOTOYTOJIbHHK, TPEYrOJIbHHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TPEYrOJIbHHUKH, MPSIMOYTOJIGHBIA TPEYTONBHUK,
MenraHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTONBHUK,
napajiesiorpaMM, poMO, TPSMOYTOJNBHUK, KBajpaT, Tpamelus;
OKPY>KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMHU
¢urypamu; ymMeHue pemarh 3ajlaud, B TOM YHCIE U3 MOBCEJHEBHOMN
KHU3HH, Ha HAXOXKJCHUE I'€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GuUryp u pakron

YMeHue onepupoBaTh MOHSATUSMU: PABEHCTBO (DUTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IapauIeIbHOCTh U NEPIEHAUKYISAPHOCTh IPSIMBIX,
yroa MexXAy IpsMbIMH, IIEPIECHIUKYIAP, HAKIOHHAs, IPOEKIUS,
nojobue ¢puryp, noJ00HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M INPAMOU; YMEHUE DPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napaieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKPY>KAIOIIEM MUDPE

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KalOIIeM
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MHUpE; YMEHHE NpPUMEHATh (OpMyabl TepuUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJUHBI OKPYKHOCTHU M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajulesieNuIela; yMEHUE NPUMEHATh IPU3HAKU
paBeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYyMME YIJIOB TpPEyrojbHHKa,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHHS  JUIs
BBIYMCIICHU UIMH, PACCTOSHUM, IIJI0IIAAeH

YMenne wu3zo0pakarb IUIOCKHE (QUTYpl W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU
CHMBOJIBHOMY OITMCaHHIO

YMeHue  onepupoBarb  MOHATHAMH:  IIPSAMOYIOJIBHAs — CHCTEMa
KOOpJAWHAT, KOOPAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YUCJIO0, CKAJISPHOE IPOU3BEAECHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBl M KOOPAMHATBI ISl NPEACTABICHUS
JAHHBIX W pELIeHUs 3aJady, B TOM 4YHCIE M3 JAPYyruX Y4eOHbIX
IIPEAMETOB U PEaIbHOMN KU3HU

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M  KPYrOBBIE
JIUarpaMMmbl, — TaOmuIbl, cpenHee  apudmMernueckoe, MeauaHa,
HauOoJiblllee M HAaUMEHbIee 3HAYEeHHUs, pa3Max 4YHUCIOBOro Habopa;
YMEHUE  U3BJEKaTb, MHTEPIPETUPOBATH M  MPeoOpa3oBbIBATH
nHGOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEalbHBIX IPOLECCOB U
SBJICHUH; yMEHME paclo3HaBaTb HM3MEHYMBBIC BEJIMYMHBI B
OKPY’KAIOILIEM MUDPE
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YMeHue onepupoBaTh IMOHATHUAMHU: CIy4alHBIH ONBIT (CIy4alHBIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHbI HCXOJ)
CIIy4allHOTO OIbITa, CIIy4ailHoe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOIUTh BEPOSATHOCTH CIYy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPIraHM30BAaHHOIO mepedopa M € MCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITHH M SIBIEHUI, MOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITMH B OKPYXAIOLIEM MHUPE M B OKU3HH;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILINX YUCEII U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

YMeHue BBIOMpaATh MOIXOASIINN H3y4EeHHBIH METOJ| Ul pEeLICHUs
3aa4d, MPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTHUKU B
HCKYCCTBE, OIMCHIBATh OTIEJIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, MPUBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMHPHOU UCTOPHUH




[NEPEYEHDB 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
12 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
NepUOANYECKHE JPooH
13 PanmonaneHupie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
YyHClIaMu
1.4 HetictButenbHble unciaa. ApudMeTHUYECKHE OInepanuu ¢ JACHCTBUTEIHHBIMH
YyHCcllaMu
15 [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
pe3ynbTaTa BEIUMCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUS (BBIPAKEHHSI C TIEPEMEHHBIMH )
) Crenenp ¢ wuenbiM nokaszaresieM. CTENEHb C PALMOHAIBHBIM ITOKA3aTEJIEM.
CBoiicTBa cTenEHU
23 MHorouneHbl
24 Anrebpanueckas 1poOb
25 Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
apuQMeTUUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHHS 1 HEPABEHCTBA
31 Llenpie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
yYpaBHEHUU
39 ensie u apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenue TekcTOBBIX 3a/1a4
4 YucroBble NOCIEN0BATENIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
49 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX
MIPOLIEHTOB
5 DyHKIMHU
Oynknus, crnocoObl 3amanus  ¢yHKnuu. ['paduk  ¢yskmuun. Obmacts
51 ompesieNieHus © MHOKeCTBO 3HaueHui pynkuuu. Hymu ¢ynkmuu. [TpomexyTku

3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBbI (yHKIMM. Hanbosbinee M HauMeHblllee 3HaueHHEe (YHKIMH Ha




IIPOMEXKYTKE

6 Koopaunatel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH
7 ['eomeTpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepenune reoMeTpruiecKux BEITMYUH
7.6 BexTopsl Ha TIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposarHocTh
8.3 KomOuHaropuka
8.4 MHokecTBa
8.5

['padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
INPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I'eometpus, 7-9 xnaccel/ Atanacsia JI.C., byryzos B.®., Kagomuer C.b. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

METOANMYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Hunaktryeckue Matepuansl mo reomerpuu 9 xinacc /3uB b.I'., Mockga: [Ipocsemenue -2000
Hunaktryeckue Matepuansl mo reomerpun 7 knacc / 3us b.I'., Meiinep B.M.- Mockaa,
[Ipoceemenwne, 1991 roxm;

Hunaktryeckue Marepuaibli-reomerpus 9 kinacc/Mepsmsak A.I'. [Tomonckwuii B.b u np.-Mocksa,
Uznarenbckuii uentp "Bentana ['pad"” ,2018 rox

Junaktryeckue Matepuaibli-reomerpus 8 kiacc/Mepsmsak A.I. [Tomonckwuii B.b u np.-Mocksa,
Uznarenbckuii uentp "Benrana ['pad" ,2018 rox

Junaktryeckue Marepuaibli-reomerpust 7xkinace/Mepansk A.I. Ilomounckuii B.b u 1p.-Mocksa,
Uznarenbckuii uentp "Bentana ['pad" ,2018 rox

Tectol "T'eometpus 7-9 /Anteinos I1.1.-yuyeOHO-MeTOmM4eckoe nocodue;MockBa- M3naTenbckuii
nom "JIpoda" 1998 rog

Mertoanueckue pekoMeHaanuu. 7-9 kinaccsl (k yaueoHuky Aranacsina JI.C., byrysosa B.®.,
Kamommena C.b. u np.) (I'maskos FO.A.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

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

®denepanbHbI HHCTUTYT MEJarornYecKux u3Mepenuit http:// www fipi.ru
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