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HHOACHUTEJIBHAA 3AIIUCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3/eJoOB IIKOJIbHON MaTeMaTUKU, UMEIOIIUNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYI0 JIMHUIO. LleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO OO0IIEro o0pa30BaHUs 3aKI0YAETCs B TOM, YTO 00Yy4arOLIHiiCs
YUUTCSI TPOBOJUTH JOKA3aTENIbHBIE PACCY)KIEHHs, CTPOUTh JIOTMYECKHE YMO3AKIIOUCHMS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHl K JIOKHBIM, IPOBOIHUTH
paccyKIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPXKICHHUS.

Bropoii nenbto n3yyeHus reoMeTpuu sBJSETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTa Mpu
pELICHNH KaK MaTeMaTHYEeCKHX, TaK W TMPAKTHYECKUX 3a/1ady, BCTPEUAIOMIMXCS B pealbHOU
Ku3HU. OOydaroluiics TOJDKEH HAy4YMThCS OIPENENIUTh I'€OMETPUUYECKYI0 (Urypy, ONUCaTh
CJIOBAaMH JAaHHBIH YEepPTEK WM PUCYHOK, HAMTH IUIOIMIAAb 3€MEIBHOTO YYacTKa, PacCUUTATh
HEOOXO/IUMYIO0 JUIMHY ONTOBOJOKOHHOIO KaOess Hiau Tpebdyemble pa3Mmepbl rapaxa ais
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JIMHUS B U3YYCHHH T'€OMETPHUH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYalolUiicss y4yuTcs  CTPOUTh
MaTeMaTHYECKUE MO pPEATbHBIX JKHU3HEHHBIX CHUTyalluld, NPOBOJUTH BBIYHCICHUS U
OLIEHUBATh aJIEKBATHOCTb [OJyYEHHOT'O pe3yJibTara.

Kpaitne BakHO MOAUEPKHUBATH CBSI3M T'€OMETPHH C JAPYTUMH YYEOHBIMH TIPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOJTYYCHHBIX YMEHHH B (DU3HMKE U TEXHHUKE. DTH CBSI3U Hauboee
SpPKO BUJIHBI B TeMax «Bektope», «TpuroHoMerpruiyeckue COOTHOUIEHU», «MeTo]l KOOpAUHAT
u «Teopema [Tudaropar.

VYuebublil kypc «l'eoMeTpus» BKIIOYAET CIeIyIOllue OCHOBHBIE pa3fieiibl COAEpIKaHUS:
«['eomerpuueckne GUTYpel W WX CBOWCTBay, «l3MepeHHE TeOMETPUYECKHX BEIHYUHY,
«JlexkapToBbl  KOOpPAMHATBHI HAa  IJIOCKOCTHY», «BekTopbl»,  «/IBMKEHUS  IUIOCKOCTHY,
«IIpeoOpazoBaHus MOJ00U».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiiacce — 68 yacoB
(2 gaca B Henenm), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Hauanbubie nonstusi reomerpuu. Touka, mpsimMas, OTpe30K, Jyd. Yros. Buasl yrios.
BeprukansHple U CMexXHBIE yribl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBa OceBoW cummerpud. [Ipumepst
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

OCHOBHbBIE TIOCTPOECHMSI C IIOMOIIbIO LUPKYJAss M JIMHEHKHU. TpeyroiabHuK. Bbicora,
MenuaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa W TMpHU3HAKUd paBHOOEIPEHHOro TpeyrojapHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKYU MApaJIENbHBIX NpsAMBIX. CyMMa yIioB TpeyrojbHuKa. BHemnue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroabHUK. CBOWCTBO MeIHMaHbl MPSMOYTOJIBHOIO TPEYrOJbHUKA,
IIPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHcTBa B reoMeTprH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0obIIeH CTOpoHE TpeyroibHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomerpuueckoe MecTo TOdeK. buccekrpuca yriia M CepeauHHBIN NEPHEHAMKYIAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JAMAMETp, UX CBoilcTBa. B3aumHoe pacrnosioxeHue
OKpYXXHOCTH M npsiMoil. KacarenbHast U cexymias K OKpyKHOCTH. OKpYy>KHOCTb, BIIMCAHHas B
yroi. BrimcanHas u onucaHHas OKpyKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpamm, €ro mpu3Haku M CBOWCTBA. YacTHBIE cirydan
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBolcTBa U npusHaku. [IpsmoyroiabHas Tpanerus.

Meton ynsoenust Meauansl. LlenTpanbHast cumMerpus. Teopema Paneca u Teopema o
IIPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHMM TpEeyroibHUKA U Tpanenuu. LlenTp Macc TpeyroyibHuKa.

[TogoOue TpeyroabHUKOB, KO3 duireHT mogodus. [IpusHaku mogo0us TpeyroJIbHUKOB.
[TpumeHeHne Nog00Ms IPU PELICHUN PAKTUUYECKUX 3a]1a4.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opMynsl i TUIOMIATN TPEYTOJIbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAe MOJOOHBIX QUTYD.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHMH MPAKTUYECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJIa NPSMOYIOJbHOTO TpeyrosbHHKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue GyHkmuu yriios B 30, 45 u 60°.

BrycaHHbIE M LIEHTpaJIbHBIE YIJIBI, YIOJ MEXAY KacaTeJIbHOW M XOpJAOW. YTIIBI MEXKIY
XopAaMM UM CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONBHUKU. B3aumHoe
pacronio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocreil. OOmue KkacarelbHble K JABYM
OKPY’KHOCTSIM.



9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCMHYCOB U TeopeMa CHHYCOB. Pemienue
IIPAaKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6paszoBanue nonodus. [lomodre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 Ipou3BEACHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bektop, nnuHa (MOAyJib) BEKTOpA, COHAIPABIEHHBIE BEKTOPbI, MPOTHUBOIIOIOKHO
HaIlpaBJIECHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHbIM BeKTopaMm. KoopauHaTel BEKTOpA.
CkansipHO€ NPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHHS JIMH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHs IpPsMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYIOJIbHUKHM. [[nmHa OKpy:XKHOCTH. ['pagycHas u paauaHHas Mepa
yriia, BBIYUCIECHUE JUIMH 1yT OKpykHOcTel. [1nomane kpyra, cekropa, CerMeHTa.

JIBvoKeHUs  TUIOCKOCTM W BHYTPEHHHUE CcUMMETpuu  Quryp  (3JIeMEHTapHbIE
npeacrasienus). [Tapamiensubiii neperoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpOrpamMmbl ydeOHOTO Kypca «l eomerpusi»
XapaKTepU3YKTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHWCKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIIAIHBIX
chepax;

2) rpaxjaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJAaHWMHA M peaju3allil ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIHMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYpP TPakTAaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B AEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad MaTeMaTHYEeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTIETHOM Mpo(eCCHOHATBHOM EATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K JMOIIMOHAJIBFHOMY M JCTETUYECKOMY BOCIPHUATHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIIMEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTCHIIMMH HaBbIKAMHU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHUpPOBaAHHE KYJAbTYPbl  310POBbA U
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHSATh MAaTeMAaTHUYECKHE 3HAHWUS B HWHTEpPEcax CBOErO 3/10POBbS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTAaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHHA U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHHWM A7 pelieHus 3aaa4 B 00iacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COUMATbHOH M IPUPOJAHOM Cpeabl:

TOTOBHOCTBHIO K JICUCTBUSM B YCJIOBHUSX HEONPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX



JtoJiel, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA JIPYTHX;

HE00X0IMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie (GOPMYIUPOBATh UACH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBJICHHUAX, B TOM YHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, POpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornueckue AeicTBHA:

. BBIBIIAITH W XapaKTE€PU30BATh CYIIECTBEHHBIC IIPU3HAKM MAaTEMAaTHYECKHUX
00BEKTOB, MOHATHM, OTHOILIEHUN MEXAY MOHATUSAMH, (POPMYIMpPOBATH ONPEICIICHUS MOHATUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMHM, OCHOBAHMS JUIsl OOOOLIEHHS WU
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

. BOCIIPUHUMATB, (bopmynupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEPAUTEIIbHBIE U OTpULIATEIbHbIE, €MHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE;
. BBIABIIATH MAaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEYHS B

dakTax, NaHHBIX, HAOJNIONECHUSIX M YTBEPXKICHUAX, MpeAsiaraTh KPUTCPUU IJIs1 BBISBICHUS
3aKOHOMEPHOCTEH U POTUBOPEUHIA;

. Jienarb  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIFOYEHUH, YMO3AKIIOYEHUH 110 AaHAJIOTHH;
. pa3buparh J0Ka3aTelbCTBA MATEMaTUYECKUX YTBEPXKACHUM (MpsMbIE U OT

MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITENIbHO HECIOXHBIE JI0Ka3aTeIhCTBA MaTEeMaTHUYECKHUX
(GakToB, BBICTpaWBaTh aPTYMEHTAIIMIO, IPUBOJIUTEH MPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

. BBIOMpaTh CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHusi, BBIOMpaTh HauboJiee TMOAXOAUIUNH C YYETOM CaMOCTOSITETLHO BBIJCIICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibCcKkue AeiCTBUA:

J WCIIOJIB30BaTh BOMPOCHI KakKk HCCIENOBATEIbCKHI WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpPEUHE, MPOoOIeMy, CaMOCTOSITEIHHO
yCTaHaBIMBATh UCKOMOE M JaHHOE, (HOPMUPOBATH TUIIOTE3Y, apPTYMEHTUPOBATH CBOIO MO3UIIHUIO,
MHEHUE;

. MPOBOJIUTh IO  CaMOCTOSITEIBHO  COCTaBJIEHHOMY  IUIAHY  HECIJIOKHBIN
DKCIIEPUMEHT, HEOOJNBIIIOE HCCIEIOBAHUE M0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

. CaMOCTOSITENIbHO  (OpMyJIMpOBaTh OOOOIIEHHUST W BBIBOJALI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAONIONEHUsS, UCCIEJOBAHMS, OIICHHBATh JIOCTOBEPHOCTh MONYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;

J MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIecca, a TakKe BBIJBUTATh
MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

. BBISIBJIATH ~ HEJOCTATOYHOCTh WM W30BITOYHOCTH  MHGOpMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHHs 3a/1a4H;



. BBIOMpPATh,  AHAJIM3UPOBATh, CHCTEMATH3MpPOBATh M  HHTEPIPETUPOBATH
UH(OPMALIHIO PA3IUYHBIX BUAOB U (HOPM IpEACTABICHUS;

. BBIOMpaTh (GopMy HpeAcTaBiIeHUS WH(GOPMAIMKA W WILIIOCTPUPOBATH pellacMble
3aJjaud CXeMaMH, uarpaMMaMu, HHOM rpaduKoil U X KOMOMHALIUSAMY;
. OLIEHUBATh HAAEKHOCTh UH(OPMAIMK IO KPUTEPUSIM, IPEIJIOKEHHBIM YUUTEIEM

WM cOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

. BOCIIPUHUMATh U (DOPMYIHpPOBATH CYKIEHHUS B COOTBETCTBHM C YCJIOBHSIMH U
HenssMu  OOIIeHHUs, SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTax, JaBaTb MOSACHEHHS IO XOAYy pEeIIeHUs 3aJaud, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

J B XOjie OOCYXIEHHs 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOH TEMBI,
npoOyieMbl, pelaeMoil 3aJauyM, BBICKA3bIBaThb WJEH, HAICJICHHbIE HA TIOUCK pELICHUS,
COIOCTABJISITh CBOM CYXACHUSI C CYKIACHMSIMHM JPYIMX YYaCTHUKOB Juajnora, oOHapyXuBaTh
pa3iuurde W CXOJICTBO MO3UIUH, B KOPPEKTHOU (opme GopMyIupoBaTh pazHOTIACHs, CBOU
BO3PaKEHUS;

J IPEJCTaBIATh pPE3yJbTaThl PEIIEHUs 3aJayd, 3KCIEPUMEHTA, HCCIIEJOBaHMS,
MIPOEKTa, CaMOCTOSITENbHO BBIOMpPATh (opMaT BBICTYIUIEHHUS C y4€TOM 3ajad MPE3CHTAlUU U
0COOEHHOCTEHN ayAUTOpUH;

. IIOHUMAaTbh M MHCIOJB30BATh IPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAJIBHOU
paboTHI IIPH PELICHUH YU4EOHBIX MATEMAaTUUYECKHUX 33/1a4;
. IIPUHUMATh 1€Ib COBMECTHOM JCSATENBHOCTH, IUIAHUPOBATH OPraHU3aLUIO

COBMECTHOM paboThl, pacmupeneisTh BUIbl pabOT, JOroBapHBaThCsA, OOCYKIaTh IpoLece U
pe3ynbTat paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B TpYyNINOBBIX (hopmax paboThl (0OCyxkIeHus, oOMEH MHEHUSIMH,
MO3TOBBIE€ IITYPMbI W JIpyTH€), BBINOJHATH CBOK YacTb PabOThl M KOOPAWHUPOBATH CBOM
JEHCTBUS C IPYTUMU WIEHAaMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOLINIl MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUSA

Camoopranmu3anus:

o CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aITOPUTM PELIeHMs 3a/aud (MM ero 4acTh),
BbIOMpaTh CIOCOO pelIeHus: ¢ y4ETOM HMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yu€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOLHOHAJILHBIH MHTEJIEKT:

L BJIAACTH crocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA IIpomecca U pe3yjbTaTa
peiCHUA MaTeMaTH4eCKOou 3aJa4u,
L4 NpeaABUACTL TPYAHOCTH, KOTOPBIC MOTI'YT BO3HUKHYTH IHpH PCHICHHUU 3alayu,

BHOCHUTb KOPPEKTHUBBI B J€STEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, Hal/IEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHE pE3yjbTaTa JAEATEIbHOCTU IIOCTABIECHHON LEIH H
YCIIOBUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHHUS WU HEIOCTHXKEHUS IIeNM, HaXOJIUTh OUIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K kxoHuy oOyueHuss B 7 kJjacce oOyyaroIIMICS IOJYYUT CIEAYIOLUIME IpPeIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh HM3ydeHHBIE TeOMETpUYEeCKHE (QUIypbl, ONpEAEsATh HUX B3aUMHOE
pacroyio’)keHne, M300pakaTh T€OMETPHUECKHE (UTYPHI, BBIIOIHATH YEPTEXKU IO YCIOBHUIO
3agaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEJIMYMHBL. Pemars 3ajaud Ha BBIYMCICHUE IUIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Henatb rpyOyr0 OLEHKY JMHENHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOW JKU3HHU,
pa3sMepoB MPUPOTHBIX 00BEKTOB. PazinuuaTh pasMepsl ’TUX OOBEKTOB IO MOPSAIKY BETUYHHBI.

CTpouth 4epTeKH K FT€OMETPUYECKUM 3a1a4aM.

[losnb30BaTbcs TNpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIIONb30BaTh IPU3HAKU MU
CBOWCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilosnp30BaTbed NpHU3HAKAMKM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYrojibHUKA, B PELICHUU
FEOMETPUYECKUX 3a]au.

OmnpenensaTh MapasieIbHOCTh MPSMBIX C MOMOIIBIO YIIIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JAPYTrOM IPsIMOM.

Pemate 3a1aun Ha kiieT4aToi Oymare.

[IpoBOoAUTHL BBIUMCIEHHS M HAXOAUTh 4YMCIOBbIE W OyKBEHHbIE 3HA4YEHMsI YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAHUEM CYMMBl YIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX TPU TEPECEUCHHU MABYX IapaUICIbHBIX
IpsIMBIX CeKyllel. PemaTes npakTnyeckue 3a1auu Ha HaXOKJEHHUE YTJIOB.

Bnagers moHsATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OINpeAeNsATh OUCCEKTPHUCY
yria 1 CepeIMHHBIN NEPIEHANKYIISAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK.

®opMyIHpOBaTh ONPENEIIECHNUS OKPY)KHOCTH M Kpyra, XOpJAbl U JuaMeTpa OKPY>KHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3a/ad.

Brnanerps nmoHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCH YIJIOB TPEYrOJIbHUKA NepeceKkaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpEeIMHHBbIE MEPHEHIUKYISIPbl K CTOPOHaM TpPEyroJbHUKA
IIEPECEKAOTCS B OJTHOM TOYKE.

Brmagete noHATMEM KacaTeNIbHOM K OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOUYKE KAaCAHHUS.

[Tonb3oBaTbcs MPOCTEHIIMMU TE€OMETPUYECKUMH HEpPaBEHCTBAMHM, MOHMMATh UX
MIPAKTUYECKUNA CMBICIT.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C TOMOIIBIO HUPKYJIS U JIMHEHKH.

K xonmy oOyuenus B 8 kiacce oOyyaromMHCs TOJNYYUT CIEAYIOLIHE HpeIMETHBIE
pE3yJIbTaTHI:

PacniozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, MOJIB30BATHCA HX
CBOICTBaMHM NPH PELICHUH T€OMETPUUECKUX 3a/1a.

[IpuMeHsTh CBOMCTBA TOUKM IIEPECEUEHHMS] MEIHMaH TPEYrolbHMKA (LIEHTpa Macc) B
pELICHUH 3ajau.

Brnanets noHsATHEM CpelHEN JIMHUU TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOWCTBA
IIpU pEIICEHHH reomerpudeckux 3anad. llomp3oBartecs Teopemoinn Pameca W TeopemMod O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS NPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKK MTO100US TPEYTOJIbHUKOB B PEHICHUH F€OMETPHUUECKUX 3ajau.



[Tonws3oBatbest Teopemoit Iludaropa mis pemieHUss TEOMETPUYECKUX M MPAKTHYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO [JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnagers moHATHAMM CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yria IMpsMOYIOJbHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMU NOHATHAMM JUI PEILICHUS IPAKTUYECKUX 3aady.

Boruucnsate  (paznuyHbiMM - criocoOaMu) — IUIOHIAAb  TPEYroJbHUKA U IUIOLIAIN
MHOTIOYTOJIbHBIX ~ (uryp (monb3ysch, TI/A€ HEOOXOAUMO, KayibKyinaropoMm). [IpumeHsATh
II0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

Bnagers NOHATHAMM BIMCAaHHOTO M LEHTPAJIbHOIO YIVIA, HCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIAaX, yIVIax MEXIY XOpJaMu (CEKyLIMMH) U YIJIe MEXAy KacaTeJbHON U XOpaoi
IIPY PEIICHUU T€OMETPUYECKUX 3a/1a4.

Bnagers moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITH CBOICTBA OIMCAHHOTO
YETBIPEXYTOJIBHUKA [IPU PELICHUM 3a/1a4.

[IpuMeHsITh MONTy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIIEHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPUH (TI0JIB3YSICh, TJIe HEOOXOANMMO, KAIBKYIATOPOM).

K xoHmy oOyueHuss B 9 kuacce oOyyaromMHCs IMOJIYYUT CIEAYIOLIME IpeIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETpPUYECKHUE (QYHKLIMU OCTPHIX YIJIOB, HAXOAUTh C HUX IOMOUIbIO
pa3IUYHbIE  AJIEMEHThl  NIPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIEHHE MPSIMOYTOJbHBIX
TPEyroJpHUKOB»). Haxoauts (C MOMOLIbI0 KalbKYNATOpPA) JUIMHBI M YIJIbl JUI1 HETaOIMYHBIX
3HA4YCHU.

[lonp3oBaTbecs  QopMysnaMud  HPUBEJCHMS M OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOKIEHHSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUYECKUMHU BETUYUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB ISl HAXOKICHHS Pa3IMUHBIX 2JIEMEHTOB
TPEYrojbHUKa («pEelIeHUuEe TPEyroJbHUKOBY»), MPUMEHITh UX NPU PELIEHUH T€OMETPHUYECKHUX
3az1ad.

Bnagerp moHsATHSAMH 1peoOpa3oBaHMsSl  MMOJ0OMS, COOTBETCTBEHHBIX 3JEMEHTOB
nogo0HbIX ¢uryp. Ilonb3oBarbcsi CBOMCTBaMHM TOJOOMS MPOU3BOJIBHBIX (UTYp, YMEThb
BBIUMCIATH JJIMHBI M HaXOAWUTh YIJIbl y MoAoOHBIX ¢uryp. IIpumeHsTs cBoiicTBa momodus B
NPaKTUYECKHX 3a/1a4ax. Y METh IPUBOAUTH IPUMEPHI TOJJOOHBIX (PUTYp B OKPY>KAIOLIIEM MHUDE.

[Tonb30BaTbesd TEOpEMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEACHUHN OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHMMAaTh UX TEOMETPUYECKMH M (PU3UYECKUI CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPUYEcCKUX M (u3ndeckux 3ajad. [IpuMeHSATH CcKanspHoe
MIPOU3BEICEHNE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[lonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATH €r0 B PELICHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners moHATUAMU NPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH, JJIUHBI TyTU
OKPYKHOCTHM M paJMaHHOM Mepbl YIjla, YMETh BBIYHMCIATH IUIOIIAAL Kpyra M €ro 4vacrem.
[TpyMeHATH MOyYEHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (Win HEHTpPbI) CUMMETpUH (pUTyp, TPUMEHSATh JABUKEHUS IJIOCKOCTH B
IPOCTEHIINX CITydasiX.

[IpuMeHsTHh MONTy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJENU IS
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS C TPUMEHEHUEM MOA00US
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I7Ie HEOOX0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 0GPA30BATETBLHBIE
padoTbI padoThbI pecypeb
L caotiersa. Howepeme reomerpocon 14 ubanorexa IOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyronpiimici 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsiMbIE, CyMMa yTII0B 14 1 bubnuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
> Tosropere, 0Gobmerme snanuii 4 . https://m.edso0.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

KoaudecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

HaumeHoBaHue pa3ejioB U TeM IPOrPaMMBbI Konrpoabnsie | IlpakTuueckue

Ne ni/m Bcero paBoTh! paBoThI o0pa3oBaTe/ibHbIE PECYPCHI
. bubmuorexa [JOK
! HeThpexyrob ki 12 . https://m.edso0.ru/7f417e18
5 Teopema ®aneca u TeopeMa 0 MPONOPIIUOHATBHBIX 15 1 bubnuotexa [JOK
0Tpe3Kax, MoJ00HbIE TPEYTOJbHUKH https://m.edsoo.ru/7f417e18
[Tnomane. Haxoxnenue miomaeii TpeyrolibHUKOB
3 ¥ MHOTOYTOJIBHBIX (puryp. [lmomramu moqo0Hbx 14 1 BH6H_HOTeKa LOK
uryp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Hauana TPUrOHOMETPUU 10 1 bubmorexa HOK

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

VYTIIBI B OKpY’KHOCTH. BricaHHble 1 ONIMCaHHBIE
) YEeTBIPEXYrOJIbHUKH. KacaTenbHbIe K OKPYKHOCTH. 13 1
Kacanue okpyxHOCTEHR

bu6mmoreka [JOK
https://m.edsoo0.ru/7f417e18

bu6nmoreka [IOK

0 HosToperne, obodumenne snanmil 4 . https://m.edsoo.ru/7f417e18

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM udpossbie
Ne n/m OpOrpaMMbE pasi Beero Konrpoabusie IIpakruyeckue f:é p?:f oBAaT e.1)11>m>1 e
padoThl padoTbI pecypebt
1 Tpuronomerpust. Teopembl KOCHHYCOB U 16 1 Bu6muotexa [JOK
CHHYCOB. PelicHre TpeyrojibsHHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIICHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
3 Beiropst 12 . https://m.edsc])Jé).ru/7f41a12c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
S otpymocmn n nonans kpyra. Buaancreme 8 BuGmmorexa I1OK
I https://m.edsoo.ru/7f41al2c
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 7 5 bubmmoteka IIOK
3HAHHUH https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byryzos B.®., Kagomues C.b. u
npyrue, AxuronepHoe oomectBo «M3natensctBo «IIpocsemnieHue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Harnsgasie nocooust ( TaOIMUIIbI, CXEMBI, YEPTEKH, MOJIETN T€OMETPUIECKUX

buryp)

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru — komtekius 00pa3oBaTEIBLHBIX PECYPCOB;
InternetUrok.ru - Bugeo ypoku;

www.math-on-line.com-3anumarensHas MaTeMaTHKa;
http://www.logpres.narod.ru — npumepbl HHHOPMAITMOHHBIX TEXHOJIOTHH;
http://www.allmath.ru - Bcs maTemaTuka;

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

https://uchi.ru/
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