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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus kak OJUH U3 OCHOBHBIX Pa3/IeOB MIKOJbHOM MaTeMaTHKH, UMEIOIIUN CBOCH
LENbI0 00ecreYnTh H3Y4YEHHE CBOMCTB M pPa3MepoB (QUIyp, UX OTHOLUICHHH M B3aUMHOE
pacrojoKeHue, OMMPAeTCsl Ha JIOTHYECKYI0, J0Ka3aTelbHYyI0 JHHMIO. LleHHOCTh u3yueHus
reOMETPHUH Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus 3aKI0YAETCsA B TOM, YTO 00ydaroImuics
YUUTCSL TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh MCTUHHBIE YTBEPXKICHHS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
paccykIeHHs «OT IPOTHBHOTO», OTINYATh CBOMCTBA OT NMPU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoii 1enbio u3ydeHusi TeOMETpUU ABIISETCS UCIIOJIb30BaHNE €€ KaK MHCTPYMEHTa IpH
pelIeHNN KaK MaTeMaTH4eCKHX, TaK M IPAKTHUYECKUX 3a]1a4, BCTPEYAIOIIUXCS B pEaJbHOMN
#u3Hu. OOydaromuiics MOJDKEH HAy4YUThCS OMpEAeNUTh IeOMETPHUECKyIo (urypy, omucaTh
CJIOBaMH JIAHHBIA YEPTEX WM PUCYHOK, HAUTH IUIOIAJb 3€MEJIBHOIO Y4YacTKa, pacCUUTaTh
HEOOXOIMMYI0 [UIMHY OITOBOJOKOHHOTO Kabenss uin TpeOdyeMble pa3Mepbl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JIMHUS B W3YYEHUH T€OMETPHUU.
[Ipn pemeHun 3amad MOPAKTHYECKOTO  XapakTepa OOy4aroluiicss y4uTCS  CTPOUTH
MaTEeMaTUYECKUE MOJENIHU pealbHbIX KU3HEHHBIX CHUTYyallud, IPOBOAUTH BBIUMUCICHUS U
OLICHUBATh aJIeKBATHOCTb MOJYYEHHOTO pe3yibTara.

Kpaiine BaxHO MOJUYEPKUBATH CBS3U I€OMETPUM C JIPYrUMH Y4EOHBIMH IIpeIMETaMu,
MOTHBHUPOBaTh  HCIIOJIb30BAaTh  OMNpENEICHHUs] TeoMeTpudyeckux (GUryp U  IMOHSTHI,
JEeMOHCTPHPOBATH MPUMEHEHHE TIOJTYYCHHBIX YMEHHI B (PU3MKE U TEXHHUKE. DTHU CBSI3U Hanbosee
SIPKO BUJIHBI B TeMaX «BekTopb», «TpUroHOMETpUYeCKrue COOTHOIEHUs», «MeTo I KOOpIuHaT
u «Teopema I[Tudaropar.

VY4eOusblii kype «['eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3ielibl COJIEePIKaHUs:
«['eomerpuueckue QuUrypsl U UX CBOMCTBay, «/3MepeHHEe TeOMETPUYECKUX BEIHUUHY,
«JlekapTOBbl ~ KOOpAMHATHI HAa  IJIOCKOCTUY», «BekTopbl», «JIBUXKEHHS  MIIOCKOCTHY,
«[IpeobpazoBanus mogoOUs».

Ha uzyuenne yueOHoro kypca «I'eometpus» orBogutcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauanbnubie nonstusi reomerpuu. Touka, mpsimMas, OTpPE30K, Jyd. Yrosu. Buubl yrios.
Beprukansuple U CcMexHbIe yruel. buccekrpuca yria.  JlomaHas, MHOTIOYTOJIbHUK.
[TapannenbHOCTb U EPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunble  ¢Gurypel. OCHOBHBIE CBOWCTBa OCEBOM cuMmmeTpud. [Ipumepsl
CUMMETPUU B OKPY>KAIOILIEM MUDE.

OcCHOBHbBIE TIOCTPOEHMSI C IIOMOIIbIO LHUPKYJIs M JHMHEWKH. TpeyroiapHuk. Bricora,
Me/iMaHa, OMCcCeKTpHca, X CBOMCTBA.

PaBHOOeApEHHBII U paBHOCTOPOHHUM TPEyrodbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W MpHU3HAKUM paBHOOEIPEHHOro TpeyrojapHUKa. [Ipu3HakuM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKYU MapajuIeNbHbIX NpsAMbIX. CymMMa yIiloB TpeyrojibHHKa. BHemHue
yTJbl TPEYTOJIbHUKA.

[Ipssmoyronbublil TpeyroapHuK. CBOMCTBO MeIMaHbl NPSAMOYTOJBHOIO TPEYTrOJbHHKA,
MpOBEAEHHOW K TrunoreHy3e. IIpusHaku paBeHCTBA NPSAMOYTOJBHBIX TPEYrOJIbHUKOB.
[IpsiMOyTONBHBIN TPEYTrONBbHUK € YoM B 30°.

HepaBeHncTBa B reoMeTpuun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema o OOIbIIEM YIiie U OOJbIIeH CTOPOHE TPEeyrojibHUKA. [lepneHuKyIsp 1 HaKJIOHHAs.

['eomeTpuueckoe MecTo TOYEK. bucceKkTpuca yria M CepeIMHHBIA INEPHEHIUKYISIp K
OTpE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXKHOCTb W KpYI, XOpJa M JuaMeTp, HUX CBOHCTBA. B3auMHoe pacnonoxeHue
OKpYKHOCTH M IpsiMoi. KacarenbHas m cekymas K OKpy:KHOCTH. OKpy>KHOCTb, BIIMCaHHasl B
yroi. BnucanHas u onucanHas OKpY>KHOCTH TPEyroJIbHUKA.

8 KIIACC

UYersipéxyronbuuku. [lapamienorpamMm, ero mpu3Hakd MU CBOMCTBA. YacTHbIE ciydau
napajiesIorpaMMoB (IPSIMOYTOJIBHUK, POoMO, KBaJpar), UX NpPU3HAKU U cBoiicTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBOMCTBa U NMpu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynsoenust meauansl. LlenTpanbHas cuMmMerpus. Teopema Paneca n Teopema o
MIPOIOPLIMOHANIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYToJIbHUKA U Tparenuu. LleHTp Macc TpeyrojbHUKa.

[TogoGue TpeyroiapHuKOB, Koddduiment nomodus. [IpusHaku mogo00ust TPEyroabLHUKOB.
[TpumeHeHHne MOA00MS IPU PEIIEHUH TPAKTUYECKHUX 3a/1a4.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opMyisl Ui IUIOMIAN TPEYrOJbHUKA,
napasesnorpamMma, pom6a u tpaneruu. OTHOIIEHHE TUIoIael MoJ0OHBIX GUTYD.

Boruncnenue niomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema IIudaropa. Ilpumenenune teopemsl IIudaropa nmpu pemieHuu NpakTHUECKUX
3a/1a4.

CuHyC, KOCUHYC, TaHI€HC OCTpPOro YIJIa NpPsIMOYTOJIBHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIeCTBO. TpuroHoMerpuueckue GyHkIuu yriios B 30, 45 u 60°.

BrivcaHHbIE M LIEHTpaJIbHBIE YIJIBI, YTOJI MEXAY KacaTeJIbHOM M XOpPJAOW. YTIJIBI MEXKIY
XOpAaMH M CEeKyUIMMHU. BrucanHele M ONUCaHHBbIE YETHIPEXYTOJbHUKH.  B3aumHoe
pacrioyio)keHue IByX OKpyxkHocTei. Kacanume okpyxkHocTeil. OOuipe kacaTenbHbIE K JBYM
OKPYKHOCTSIM.



9 KJIACC

Cunyc, xocunyc, tanreHc yrioB oTr 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOPMYJIbl IPUBEIEHUS.

Pemenne TtpeyronpHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaobust. [loqoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYIIUX,
Teopema O KBaJpare KacaTeIbHOMU.

BekTtop, amuHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALMM HaJ
BEKTOpaMHU. Pa3jioxkenue BeKTopa 110 AByM HEKOJUIMHEAapHBIM BekTOpaM. KoopauHAaThl BEKTOpA.
CkansipHO€ MPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JIJIs1 HAXO0KICHUS IJIMH U YIJIOB.

JlekapToBbl KOOPAMHATBHI Ha INIOCKOCTH. YPaBHEHMS IIPAMOM M OKPYKHOCTH B
KOOPJMHATAX, IEPECEUECHNE OKPYKHOCTEN U NPSIMBIX. METOI KOOpJAMHAT U €ro IPUMEHEHHUE.

IIpaBunbHbIE MHOrOYrojapHuUKHM. J[iMHa OKpykHOCTH. ['pamycHas M paguaHHas Mepa
yria, BBIUUCIEHUE JUIMH IyT OKpykHOcTel. [nomans kpyra, cekropa, cerMmeHra.

JIBIDKEHHMsI  IUIOCKOCTHM W BHYTPEHHHE  CHMMeETpuu  ¢Guryp (dJIeMeHTapHbIC
npeacrasnenus). [Tapamiensupiii neperoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE Pe3yJbTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca «[ eomeTpusi»
XapaKTEePU3YIOTCS:

1) mnaTpHOTHYECKOE BOCTIUTAHME:

NpPOSIBIICHHEM MHTEpECa K MPOILIOMY M HACTOSIIEMY DPOCCHHCKOH MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JOCTHIKCHHUSIM POCCHHCKMX MAaTEeMaTHKOB M POCCHHCKOMN
MaTeMaTHYeCKOU IIKOJIBI, K UCITOJIB30BAHMIO OTHX JOCTHKCHHUI B IPYTUX HAyKaX U MPHUKJIAJIHBIX
chepax;

2) rpakIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TpaKAaHWHA M pealn3ali ero Ipas,
NPEACTABICHHEM O MAaTEeMaTHYECKMX OCHOBaX (YHKIIMOHHPOBAHHUS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYP IPaXKIAHCKOro 00IecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKIEHHIO DTHUYECKHX IPOOJIEM, CBS3QHHBIX C MPAKTHYECKAM IMPUMEHEHHEM JOCTIIKCHUN
HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKUX MPUHIIAIIOB B ICSTEILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCTIMTAHHE:

YCTAHOBKOW HAa aKTUBHOE YYaCTHE B PELICHHH MPAKTHYECKUX 3a]a4 MaTeMaTHYECKOMN
HAIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOro 00pa3oBaHMs Ha MPOTSHKEHUH BCE
KHU3HU [UTS YCTICIIHOM TPO(ECCHOHATBHON JEATEIBHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHI,
OCO3HAaHHBIM BBIOOPOM U IIOCTPOCHHEM HWHIMBHMIYAIbHONW TPAEeKTOPHH OOpa3oBaHUS U
’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIMIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHITHIO MaTeMaTHYeCKUX
00BEKTOB, 3a/1a4, PEIICHHUH, PacCyKICHHH, YMEHUIO BUICTh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HIEeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpHMEHTAIIMEN B JEATEIBLHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX NPEICTABICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJOBEKa, MNPUPOAbI M OOINECTBa, MOHMMaHHEM
MaTeMaTH4YeCKOW HayKH Kak C(]epbl YeOBEYECKOM IESTEIIbHOCTH, JTaloB €€ pPa3sBUTHS H
3HAYUMOCTH [T Pa3BUTHUS [IMBUIM3AIIHH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH H MaTEeMaTHUYECKOM
KyJIbTYpO Kak CpEACTBOM IIO3HAHUS MHpa, OBJIAZIEHHEM TPOCTEUIINMH  HaBBIKAMHU
HCCIIeI0BATEIbCKOM ICSITEbHOCTH,

6) ¢usuueckoe BocnuTaHue, (OpPMHpPOBaHHE  KYJIbBTYPbl  310POBb U
IMOIMOHATHLHOTO GJIArOMOJTYYHS:

TOTOBHOCTBIO TPHMEHSITh MaTeMaTHUYCCKUE 3HaHHs B HHTEpPEcax CBOErO 310POBbS,
BEJIEHHsI 3I0pPOBOr0 00pa3a KHU3HHU (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBINA PEKUM 3aHATHH U
OT/bIXa, peryasipHas (u3MUecKas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHH,
NPU3HAHUEM CBOETO MPaBa Ha ONMIMOKY M TAKOT'O JKE ITPaBa JIPyroro 4eioBeKa;

7) 3K0JOrH4ecKoe BOCIIHUTAHUE:

OpHMEHTAaIlMel Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHWM IS peIleHHs 3a71ad B 001acTH
COXPAHHOCTH OKPYKAIOIIEH Cpelbl, IUIAHHUPOBAHMS ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEACTBUM IS OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM TJI00aTbHOTO XapakTepa SKOJOTHYECKUX
po0JieM U IyTel UX pelieHus;

8) aganTanus K H3MEHSIOIHMCS YCJIOBHSIM CONMAIbLHOM U IPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHYECKYIO JeITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA y JIPYTUX



moaell, mpuoOpeTaTb B COBMECTHOM JI€ATENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIbITa IPYTHX;

HEe00XO0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie (GOpMYIUPOBATh UACH,
MIOHATHS, THUIOTE3bl 00 00BEKTaxX W SBICHHIX, B TOM YHCJIE PaHee HEU3BECTHBIX, OCO3HABAThH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC DPEIICHUS U
necTBus, GOpMyTHPOBATH M OIICHUBATH PUCKH U TMOCIEICTBHUS, JOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE yUeOHbIe 1eCTBUS

Ba3oBrble Jlornuyeckue aeiicTBuA:

L] BBISABJIIATE H xapaKTemeBaTL CyH_[eCTBeHHBIe HpI/I3HaKI/I MaTeMaTHUYCCKUX
O00BEKTOB, MOHATUH, OTHOIICHUNA MEXIY MOHATHUSAMH, (OPMYIUPOBATH ONPEACICHUS TMOHATHIA,
yCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KilaccU(UKAIMKM, OCHOBAHHS i OO0OOMICHUS U
CpaBHEHUsI, KPUTEPUHU TIPOBOJUMOTO aHAIIH3A;

o BOCIIPUHUMATH, dbopMynupoBath u peoOpazoBLIBATh CYXKIEHUS:
yTBEpAUTENbHbIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,
. BBISIBJIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTUBOPEUUS B

(dakTax, JaHHBIX, HAONIOJCHUSX W YTBEPXKICHUSAX, NpEIiaraTb KPUTEPUU IS BBISIBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIi;

. JienaTb  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX U
VMHJYKTUBHBIX YMO3aKJIIOUECHNUN, YMO3AKIIOUEHH 110 aHAJIOTUH;
. pa3buparh JOKa3aTeiabCTBA MAaTEMaTHUECKUX YTBEPXKICHHHM (IpsMble U OT

HpOTI/IBHOFO), MMPpOBOAUTL CaAMOCTOSATCIBHO HCCIIOKHBIC JOKa3aTCJIbCTBAa MATEMAaTUYCCKUX
(akToB, BBHICTpAaWBaTh ApryMEHTAIIMIO, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 00OCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS;

o BBIOMpATh cr10co0 perieHus yuyeOHoW 3a7auul (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pemieHus, BbIOMpaTh HauOojee MOAXOMAMMI ¢ Y4ETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KpUTEPHEB).

Ba3oBble ucciegoBaTebcKue 1eHCTBUS:

o UCMOJIb30BaTh BOMPOCHI Kak HCCIEA0BAaTEIbCKUH HHCTPYMEHT I103HAHMA,
¢bopMyIMpOBaTh BOMNPOCHI, (PUKCHUPYIOLIUME MPOTUBOpEUYHE, MpPOOJIEMY, CaMOCTOSATEIBHO
YCTaHABIIMBATh UCKOMOE U JAaHHOE, (HOpMHUPOBATh T'MIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINIO,
MHEHHE,

° MMPpOBOANTH 10 CaMOCTOATECIIBHO COCTaBJICHHOMY IJ1any HECIIOKHBIN
HKCHEPUMEHT, HEOOJBIIOE HCCIIEAOBAHUE MO YCTAHOBJIECHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COO0iA;

o CaMOCTOSITENIbHO  (popMynupoBaTh OOOOLIEHUST M BBIBOJBI IO pe3ylbTaTaM
NPOBEAEHHOTO  HAOJIONEHUS, HCCIEIOBAaHUsS, OLIGHWBAaTh JIOCTOBEPHOCTh  IOJYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

o IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpolecca, a TakkKe BBIJIBUTATH
MPETOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nngopmanmeii:

° BBISIBJIATH HEJOCTAaTOYHOCTH u N30BITOYHOCTE I/IH(l)OpMaHI/II/I, JaHHBIX,
HGO6XOHI/IMBIX JJIA pCUICHUA 3a1a4u,



J BBIOMpPATh,  AHAJIM3UPOBATh,  CUCTEMATH3UPOBaTb M  MHTEPIPETUPOBATDH
MH(GOPMALHIO PA3INYHbBIX BUAOB U (POPM IpEACTaBICHNUS;

. BbIOUpaTh (opMy HpelcTaBiIeHHs MHPOPMAUK U WIUTIOCTPUPOBATH pEIlaeMble
3aJjauu CXEMaMH, AuarpaMMaMu, HHOHM rpaduKoil 1 uX KOMOWHAIMAMU;
. OLICHUBATh HAAEKHOCTh MH(OPMALIUU MO KPUTEPUSAM, MPEIOKEHHBIM YUUTETIEM

Wik chOopMyITHMPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHnKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eiCTBUA:

. BOCIIPUHUMATh U (POPMYIHpPOBATH CYXJIEHHUS B COOTBETCTBHH C YCIOBUSIMU U
HEeJIMU  OOILIeHMS, SCHO, TOYHO, TPaMOTHO BBIPAXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX H
MAUCbMEHHBIX TEKCTax, JaBaThb IMOSCHEHUS IO XOAY PpELICHUs 3aJaud, KOMMEHTHUPOBATH
IIOJIyYEHHBIN pe3ysbTarT;

. B XO0Jle OOCYXIeHHUsl 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl,
mpoOyieMbl, peliaeMoil 3aJayd, BbICKA3bIBaTh WJEU, HalleJIEHHble Ha TIOUCK pEeLICHHUS,
COIOCTABJIATh CBOU CYXJAEHHUS C CYXICHUSAMH IPYTUX YYAaCTHHKOB JMANOra, OOHApYXHBATbh
pas3nuuMe U CXOJCTBO IMO3HMLUNA, B KOPPEeKTHOM (opme (opmynupoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;

. NPEACTABIATh PE3yibTaThl PELICHUS 3aJaud, SKCIEPUMEHTA, HCCIEAOBaHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (opMaT BHICTYIUICHUS C y4€TOM 3ajad MPE3CHTAlUU U
0CcOOEHHOCTEH ayTUTOPHH;

L4 MNOHUMAaThb MW HCIOJIB30BATH IIPCHUMYILICCTBA KOMaHI[HOﬁ u HH,HHBHHyaHLHOﬁ
pa6OTBI IIpu pCIICHHUHU y‘Ie6HBIX MAaTEMATHYCCKUX 3aJa4,
L4 INpUHHUMAaThL LCJIb COBMECTHOI ACATCIIBHOCTH, IUIAHUPOBATL OpraHU3alnio

COBMECTHOM pabOThI, pacHpeneisaTb BHUIbl PadOT, IOroBapuBaThbcsa, OOCYXKIaTh IPOLECC U
pe3yabTar paboThl, 0000IATh MHEHHS HECKOJIBKUX JIHOACH;

. y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (0OCYyXkIeHUs, OOMEH MHEHHUSIMH,
MO3IOBbI€ ILITYpPMbl W JAPYTUE), BBHIIOJIHATH CBOIO 4acTb pabOThl M KOOPAMHHUPOBATH CBOU
NeUCTBUS C IPYTMMHU YI€HAMH KOMaH/ibl, OLIEHUBAaTh KA4eCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYAaCTHUKAMHU B3aUMOICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHbLIC y‘leﬁl—lble JecTBUSA

Camoopranusauus:

o CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aITOPUTM PELIEHUs 3aJauu (WM €ro 4acTh),
BBIOMpATh CIIOCOO peIIeHHs C Y4ETOM HMMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(OPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:

L4 BJIAJACTH crocodamMu CaMOIIPOBECPKHU, CAMOKOHTPOJIA IIpomecca U pe3yjibTara
peuicHu-d MaTeMaTHU4eCKOMH 3aJa4u,
L4 npeaABuACTb TPYAHOCTH, KOTOPBIC MOIYyT BO3HUKHYTH IIPpU PCHICHUW 3aJaydu,

BHOCHUTbH KOPPEKTUBBI B JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAlICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

J OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTU IIOCTaBICHHON WEMH U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JTOCTH)KEHUS WJIM HEJOCTH)KEHUS LN, HaXOAWTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI

K kxoHmy oOyueHuss B 7 KJjacce oOydaroUMiics NOIY4YMUT CIEAYIOIIHE IMpEeIMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh M3ydeHHBIE TreoMeTpuyeckHe (GUIypbl, ONpPEeNATh HX B3aUMHOE
pacroiio’keHue, HM300paxkaTb reoMeTpudecKue (UIypbl, BBINIOJHATH YEPTEXKH IO YCIOBHIO
3amauu. M3MepsATh JIMHEHHBIE W YIJIOBbIE BEIMYMHBI. PemiaTh 3aauu Ha BBIYMCICHHUE UIMH
OTPE3KOB U BEIMYUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHENWHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B peaabHOMN KU3HH,
pa3MepoB MPHUPOTHBIX 00BEKTOB. PazmuuaTh pa3mMepsl 3ITUX 0OBEKTOB IO MOPSAKY BETUYHHBL.

Crtpouth 4epTeKH K FT€OMETPUYECKUM 3a1a4aM.

[lonb30BaTbcs MpU3HAKAMM PABEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[TpoBOAMTD JTOTUUECKHE PACCYKIEHUS C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

Ilosnp30BaTbcd NpHU3HAKAMU PABEHCTBA IPSAMOYIOJIbHBIX TPEYrOJbHUKOB, CBONCTBOM
MeJUaHbl, NPOBEAEHHOW K THUIOTEHY3€ NPSIMOYrOJbHOIO TPEYrOJIbHUKA, B PpELICHUU
reOMETPUUYECKUX 3a7ad.

Onpenensts napajijiesIbHOCTb MPSAMBIX C IIOMOILBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs napauieIbHOCTh MPSIMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYrOoW MPSMOM.

Pemiate 3a1aun Ha kiieT4aToil Oymare.

[IpoBOANTHL BBIUMCIEHHMS] WM HAaXOJIUTh YHUCJIOBbIE M OYKBEHHBbIE 3HAUEHMSI YIJIOB B
FEOMETPUUYECKUX  33JadaXx C  HUCIOJIb30BAHUEM CYMMBbI  YIJIOB  TPEYrOJbHUKOB U
MHOT'OYI'OJIbHUKOB, CBOICTB YIJVIOB, OOpa3oBaHHBIX IPU IEPECEUCHUH JABYX MapalieIbHbIX
IpsMBIX ceKylieil. PemaTs npakTuyeckue 3aaun Ha HaXOKJCHHUE YTJIOB.

Brnaners MmoHsATHEM TeOMETpPUYECKOTO MecTa TOYeK. YMEThb ONpeAeisTh OMCCEKTPUCY
yria i CEpEeIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOYEK.

DopMyIMpOBaTh ONPEIEIIEHNUS OKPYKHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
II0JIB30BATHCSA UX CBOMCTBAMU. Y METh IIPUMEHSTh 9TH CBOKWCTBA IIPU PEILIEHUU 3aa4.

Brnanerp nmoHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HaXOAWUTh €€
ueHtp. ITonp3oBarbes GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrObHUKA IIepeceKkaroTcs B
OJIHOM TOYKE, M O TOM, UYTO CEpPEAMHHbIE MNEPHEHAMKYISIPHl K CTOPOHAM TPEYrojJbHUKA
NIEPECEKAIOTCS B OJJHOW TOUKE.

Brmagete noHATMEM KacaTelbHOW K OKPYKHOCTH, IIOJb30BaTbCsl TEOPEMOU O
MIEPIEHIUKYJIIPHOCTH KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOUKE KACaHUS.

[Tonp30BaTbcs MPOCTEHIIMMU T€OMETPUYECKUMH HEpPAaBEHCTBAMH, IOHUMAaThb HX
MIPAKTUYECKUH CMBICIL.

ITpoBOANTH OCHOBHBIE TEOMETPUUECKHE TOCTPOCHHUS C TIOMOIIBIO LIUPKYJI U JTMHEHUKH.

K xoHmy oOyueHuss B 8 kuacce oOyyaromMiCs TMONYYUT CIEIYIOIIUE IPEIMETHbIC
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIB30BATHCA MX
CBOMCTBaMM IPH PELIEHUH F€OMETPUUECKUX 3aj1au.

IIpuMeHsATH CBOMCTBA TOYKM TNEepeceYeHHMs MeAMaH TpeyrojbHHKa (LIEHTpa Macc) B
peLIeHUH 3ajad.

Bnanets noHsATHEM CpelHEN JTMHUM TPEYTOJIBHUKA U TPANELUU, IPUMEHATh UX CBOWCTBA
IIpY pElIeHNM TeoMeTpudecknx 3anad. Ilomb3oBaTeesa Teopemoit Paneca W TEopeMoH O
IIPONOPLIMOHANIBHBIX OTPE3KaX, MPUMEHATh UX I PELIEHUS IPAKTUYECKUX 3a/a4.

[TpuMeHsTh MpU3HAKK 0100 TPEYTOJIbHUKOB B PEILIEHUU T'€OMETPUUECKHX 3a/1au.



[Tonwp3oBatbest Teopemoit Iludaropa nmis pemieHus TEOMETPUUYSCKUX W MPAKTUUECKHX
3ama4. CTpOUTh MaTeMaTHYECKyl0 MOJENb B IPAKTUYECKUX 3a]a4ax, CAMOCTOATEIBHO ICIIATh
4epTEX U HaXOAUTh COOTBETCTBYIOIIME JUIMHBI.

Bnagers noHATHSMM CHHYCA, KOCMHYCa M TaHI€HCAa OCTPOrO YIja IMpsSMOYIOJbHOTO
TpeyrojabHuka. [101p30BaThCS ITUMH MOHATUAMM [UI PEILIECHUS IPAKTUYECKUX 3a7ad.

Boruucnsate  (paznuyHbiMM - criocoO0aMM) — IUIOHIAAb  TPEYroJIbHUKAa U IJIOIIAIU
MHOTIOYTOJIBHBIX  (uryp (moim3ysch, TJe HEOOXOAUMO, KalubKyasTopoM). IIpumeHsTH
II0JIyYE€HHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Bnagers NMOHATHAMHM BIMCAHHOTO M LIEHTPAJIBHOIO YIJIA, HCIOJIB30BATH TEOPEMBI O
BIIMUCAHHBIX yIJaxX, yIJIax MEeXAy XOopJAaMu (CEKyIIMMHU) U YIile MEXAY KacaTelbHOH U XOpaoi
IIPY PELICHNN T€OMETPUYECKUX 3a/1a4.

Bnagers moHsATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOICTBA ONMCAHHOTO
YETBIPEXYTOJIbHUKA [TPU PEILICHUN 3a]aY.

IIpuMeHsTh MONY4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJEIH VIS
3aJa4 peajbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYUCIICHUS ¢ IPUMEHEHUEM MOA00Us
U TPUTOHOMETPUH (TI0JIb3YSICh, I'7I€ HEOOXOIUMO, KaJIbKYJIATOPOM).

K xoHmy oOyuenuss B 9 kiacce oOyyaromMiCs MONYYUT CIEIYIOIIUE IPEIMETHbIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAWUTh C HMX IOMOILBIO
pa3auyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOIO  TPEYrojbHUKA  («pELIEeHUE  MPSMOYTOJIbHBIX
TPEeyroJibHUKOBY). Haxoauts (C MOMOLIbIO KaNbKYJIATOpPA) JUIMHBI M YIJIbl JUISI HETAOJIMYHBIX
3HA4YCHU.

[lonp3oBatbes  (opMyaaMM HPUBENEHUS U OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUIsl HAXOKJEHHSI COOTHOIIEHUH MEX/1y TPUTOHOMETPUUECKUMHU BETUUYUHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB ISl HAXOKIEHHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MPUMEHATh UX IPH PELICHUH IE€OMETPUUECKUX
3aj1ad.

Bnamerr moHSATHSAMH —TpeoOpa3oBaHUs —MOJOOHMS, COOTBETCTBEHHBIX  DJIEMEHTOB
noo0HbIX ¢uryp. Ilomp3oBaTbcs CBOWCTBAMM MOAOOMST NPOM3BOJBHBIX (QUIYp, YMETb
BBIUUCIATH JUIMHBI U HaXOAMTh YIJIbl y MOAOOHBIX (uryp. IIpumeHsTs cBoiicTBa 1moaoOus B
MPAKTUYECKHX 33/1a4ax. YMeTh IPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYXKAIOILEM MUPE.

Ilosnp30BaTbesd TEOpEMAMM O MPOU3BENEHUM OTPE3KOB XOPJ, O MPOU3BEIEHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[lonb30BaTbcs BEKTOpaMH, MOHHMMATh HX TEOMETPUYECKHM M (U3NYECKUH CMBICIH,
IPUMEHATh UX B PELICHUHM TeOMEeTpUYecKUX U (u3nueckux 3anad. [IpuMeHATH cKalsipHOe
MIPOU3BEICHNE BEKTOPOB JJI1 HAX0XACHUS JUIMH U YTJIOB.

Ilosnp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €r0 B PELICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

Bnaners NMoHATUAMYU NPAaBWIBHOTO MHOTOYTOJIBHMKA, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH
OKPY)KHOCTH M DPaJMaHHOW Mepbl yIja, yMETb BBIYMCIATH IUIOIIAAh Kpyra M €ro 4Yacrem.
IIpuMeHSTh MONTY4YEHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomuth ocu (WM LEHTpPbI) CUMMETpUM (QUTyp, IPUMEHATh JBUKEHHS IJIOCKOCTU B
MIPOCTENIINX CIIydasix.

[IpuMeHsTh MONTy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MaTeMaTUYeCKHUe MOJETH s
3aJa4 peaJbHON KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM TOJO0HS
U TPUTOHOMETpHUYECKUX QYHKIUIT (TONB3YsICh, /i€ HE0O0X0AUMO, KaJIbKYIIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m NporpaMMEI Beero Kontpoabubie | [IpakTuyeckue 06pazoBaTebHbIe
padoThI padoThbI pecypeb
[Ipocrteiimme reomerpuueckue GUrypsl u ux
1 cBoMcTBa. MI3MepeHne reoMeTpuyeCcKux 14 Eggg%ﬁiﬁii(?ii? f41502e
BEJINYUH B .
bubnuorexa [JOK
2 TpeyrouHiku 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble TPsIMBIE, CYMMa YIJIOB 14 1 bubnuorexa [HOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyrT. [ 'eoMeTpuueckue 14 1 bubnmnoreka HOK
IOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
b K
5 IToBTOpEHME, 0000IICHUE 3HAHU 4 1 htl/tlgg-l//l/(;:eelai cI)_E)(;u 7§415e0e
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoanyecTBOo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

HaumenoBanue pa3xejioB U TEM NMIPOrpaMmMbl KOHTpOJ]LHLIe HpaKTl/IquKI/Ie

Ne i/ Bcero paGoTh! paBoTh! o0pa3oBaTejibHbIE pecypchl
. bu6nmoreka [IOK
1 HeThIpexyrombHuk 12 1 https://m.eds00.ru/7f417e18
9 Teopema @aneca u TeopeMa 0 MPONOPLIUOHATBHBIX 15 1 bubnuorexa [HOK
0Tpe3Kax, MOA00HbIC TPEYTOIbHUKH https://m.edsoo.ru/7f417e18
, | Heseniemne moussch orommon | 1 B LOK
4 P https://m.edsoo.ru/7f417e18
¢duryp
bub6. K
4 Teopema Iludaropa u Hayama TPUTOHOMETPUH 10 1 nonworexa LIO

https://m.edsoo.ru/7f417e18

VYTiIbl B OKpYKHOCTH. BrincaHHbIE U ONMCaHHBIE
5 YETBIPEXYTOJIbHUKH. KacaTelbHbIE K OKPYKHOCTH. 13 1
Kacanue okpyxHocTei

bubmmoreka [IOK
https://m.edsoo.ru/7f417e18

6 [ToBTOpeHue, 00001IeHNE 3HAHUIA 4 1 ﬁ:tlgglfl(rﬁzai cﬂ)orlu(/?f 117e18

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIACC

KounvecTBO 4acoB JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne ni/n HPOTPAMMbI pasi Beero KonTposabubie | [IpakTtuuyeckue f)ﬁp(ill):)OBaTeJ)Ibele
padoThI padoThI pecypesI
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bubnmoreka [JOK
CUHYCOB. PemieHue TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubmuorexa [JOK
COOTHOIIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
3 Bexroper 12 1 https://m.edsc%.ru/7f41a12c
bubmuorexka [JOK
4 JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH 9 1 hitps://m.edsoo.ru/7f41a12¢
S otpyssoctn 1 nonane kpyra. Bacrcie | 8 Bubmroreks LIOK
o https://m.edsoo.ru/7f41al2c
TIoaaei
6 JIBM>KCHHUS TIIIOCKOCTH 6 Buonuorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 00001IeHNE, CUCTEMATHU3AIIHS 7 2 bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA
* 'eometpus, 7-9 knaccol/ Atanacsa JI.C., byryzos B.®., Kagomues C.b. u
npyrue, AkuunoHepHoe obmectBo «M3aatenbetBo «lIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI VI YUUTEJIA
Harnsaaeie mocoOwust ( TaOIHIIBL, CXEMBI, Y€PTEXHU, MOJIEIIA TEOMETPHYECKIX

buryp)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru — kosutekius 00pa3oBaTEILHBIX PECYPCOB;
InternetUrok.ru - Buaeo ypoku;

www.math-on-line.com-3annmarenbHass MATEMATHKA;
http://www.logpres.narod.ru — npumepbl HHGOPMAIIMOHHBIX TEXHOJIOTHIA;
http://www.allmath.ru - Bcs MmatemaTuKa;

http://mathem.h1.ru — matemaruka on-line;

https://uchi.ru/
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