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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OMH U3 OCHOBHBIX Pa3/eOB IIKOJBHOM MaTEMAaTUKHU, UMEIOLIUN CBOECH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOWICHHA M B3aUMHOE
pacroJIo’)KEHUE, ONUPAETCSl Ha JIOTMYECKYH0, JOKa3aTeNbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O O0IIEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO O0yYaromuiics
YUUTCST TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOYCHHUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOJUTH
paccyXJIeHHs «OT IPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpATHEIC
YTBEPIKJICHHSL.

Bropoii nenbio n3y4eHus reOMETPUH SBISIETCS UCIOJIb30BaHNE €€ KaK MHCTPYMEHTA MPH
peleHNr Kak MaTeMaTH4YeCKHX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
ku3HU. OOydJaromuiics MOJHKEH HAYYHUTBHCS OIPENeTUTh T€OMETPUUYECKYI0 (UTypy, OmNHCaTh
CIIOBAaMH JIAHHBIM YepTEK WM PUCYHOK, HAWTH TUIOMIAAb 3€MEJIBHOTO YJacTKa, PacCUUTaTh
HEOOXOUMYIO JITMHY OITOBOJOKOHHOTO Kalenss wid TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpPAs, BHIYMCIUTEIbHAS JMHUS B W3YUYCHHH T'€OMETPHH.
[lpu pemeHun 3amad  TPAKTHYECKOTO  Xapakrepa OOyJaromuiicsi y4UTCS  CTPOMTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, TPOBOJUTH BBIYHACICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaifHe Ba)kHO TOAUEPKHUBATH CBSI3U TE€OMETPHUHM C JPYTUMH y4eOHBIMU TIpEIMETaMH,
MOTHBHPOBaTh  WCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
JEMOHCTPUPOBATH MTPUMEHEHHE TIOTYIEHHBIX YMEHUN B GU3UKE M TEXHUKE. DTH CBS3H Hanboliee
SIPKO BUJIHBI B TeMax «BekTopbi», «TpUroHOMeTpuYecKre COOTHOMEHMS, «MeTo 1 KOOpIuHATY
u «Teopema [Tudaropar.

VYuebnnplii kKypc «l'eoMeTpus» BKIIOYAET CIICAYIONINE OCHOBHBIC Pa3/eiibl COACPIKAHUS:
«['eomerpuueckue ¢urypsl M UX CBoiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl HA IJIOCKOCTH», «BeKTopbl», «JBMKEHHS  IIJIOCKOCTHY,
«IIpeobpazoBanust MOI00US.

Ha u3yuenune yueb6HOTO Kypca «['eomerpus» otBoautcs 204 gaca: B 7 kiacce — 68 gacoB
(2 gaca B Henen0), B 8 Kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC

HauanbHble noHATus reomerpuu. Touka, mpsiMas, OTpe3OK, Jyd. Yroji. Buabel yrios.
BeprukaneHele W cMexHble yriabl. buccekrpuca yria. Jlomanas, MHOTOYTOJIBHHK.
[MapannenbHOCTh M NEPIEHANKYISPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypel. OcHOBHble CBOHCTBa oceBoHM cummerpuu. Ilpumepsr
CHMMETPHH B OKPYKaIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHMSI C IMOMOLIbIO LMPKYJAss W JuHelku. TpeyronapHuk. Boicora,
MearaHa, OMCCeKTpHca, MX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TPeyroJbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa W TpHU3HAKM paBHOOEIPEHHOrO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKU NapayjienbHbIX NpsMbIX. CyMMa yriioB TpeyrosibHUKa. BHeurHue
YTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbIi TpeyroiabHUK. CBOWCTBO MeOMaHBl MPSMOYTOJILHOTO TPEYTOJIbHUKA,
NpoBeA€HHOW K TumoteHy3e. llpu3Haku paBeHCTBa MPSIMOYTOJBHBIX  TPEYrOJbHUKOB.
[IpssMOyronbpHBIN TPEYTrOIbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
Teopema o 0OJIbILeM yrie U O0blLIeH CTOpOHE TpeyroibHUKa. [leprneHuKyIsp 1 HaKJIOHHAS.
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I'eomeTpuueckoe MecTo TOodeK. buccekTpuca yria ¥ CEpeIMHHBIA NEPHEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.

OxkpyXHOCTb W Kpyr, XOopJa M JAMAMETp, UX CBOMCTBa. B3aumMmHOe pacnosioxeHue
OKpyXHOCTH M mnpsimoil. KacarenbHast u cexymas K okpyXHOcTU. OKpYyXHOCTb, BIIMCaHHas B
yroi. BrimcanHas v onucaHHas OKPYKHOCTU TPEYrOJIbHUKA.

8 KJIACC

UYersipéxyronbpauku. [lapamienorpaMmM, ero npusHaku M cBoWcTBa. YacTHbIE cCiydau
napajuiesorpaMmMoB (IpsSAMOYTOJIbHUK, POMO, KBaJpar), UX IpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tparnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamenusi.

Meron yaBoenus menuansl. LlenTpanbHas cummerpus. Teopema danieca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tonobue TpeyronbHUKOB, KodhdunmreHT moaodus. [IpusHaku mogo0us TPEyroJbHUKOB.
[Ipumenenue mogoOUs P PELICHUH MPAKTUUECKUX 3a7a4.

CpoiicTBa miuomaneil reomerpuyeckux ¢uryp. @opMynsl Ui IUIOMIAM TPEYrOJbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIEHHE TIIOMA e M0I00HBIX QUTyp.

Brruncnenue mioiaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHnn TPaKTHUECKUX
3az1ay.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia NpsSMOYTOJIbHOTO TpeyroybHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO. Tpuronomerpudeckue ¢pyakuuu yrios B 30, 45 u 60°.

Brnucannbie U LEHTpabHBIE YIUIBI, YTOJ MEXKIY KacaTeIbHOW U XOPIOH. YTIBI MEXITY
XOpJaMM UM CEeKylUMMH. BrnucaHHble U ONUCaHHbIE YETBIPEXYTrOJIbHUKHU. B3anmHoe
pacroyio’)keHrne IByX OKpyxkHocTei. Kacanme okxpyxHocteit. OOmue KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAecTBO. POPMYIIbI IPUBEICHHUS.

Pemrenne TpeyronpHukOB. TeopemMa KOCMHYCOB UM TeOpeMa CHHYCOB. Permienue
MPAKTUYECKHX 33/]1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nonoo6us. [lonodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYILHX,
TeopeMa O KBaJpare KacaTeIbHOMU.

Bextop, anmuHa (MOIysib) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HaJ
BekTOpamu. PasznoxeHue BekTopa Mo AByM HEKOJUIMHEApHbIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS UTUH U YIJIOB.

JlexkapToBbl KOOpAMHATBHI HA INIOCKOCTU. YPAaBHEHMsS MpPSIMONM M OKPYKHOCTH B
KOOpJMHATaX, epeceYeHNne OKPY)KHOCTEN U NMPAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJbHUKHU. [[nuHA OKpykHOCTU. ['pagycHas u paauaHHas mepa
yria, BBIYMCIIEHUE JUIMH IyT OKpykHOcTel. [lmomanp kpyra, cektopa, cermMmeHTa.

JIBIOKEHUS  IUIOCKOCTM W BHYTpPEHHHE  CUMMeTpuu  ¢Guryp (dj1eMeHTapHble
npencrasienus). [lapamiensuslii nepenoc. IloBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MporpamMmbl ydeOHOTO Kypca «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHHUCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCUMUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX AOCTIKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) Tpa’KIaHCKOE M IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TIpakJIaHWHA M peaju3allud €ro Mpas,
MPEJICTABJICHUEM O MAaTeMaTUYeCKHX OCHOBaX (DYHKIIMOHHPOBAHHS DPA3IMYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEYp TPa)KTaHCKOro odmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HAHHEM BKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE y4acCTHE B PEIICHUH MPAKTUYECKUX 3a/lad MaTeMaTHYeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOW Mpo(decCHOHaIbHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOEHHWEM WHJMBHAYAIHPHOW TpPaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AIMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPUATHIO MAaTEMAaTHUYECKHUX
00BEKTOB, 3a71a4, PEIICHHUH, PACCYKJIEHUN, YMEHUIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHUS:

OpHUEHTAIle B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeNoBEeKa, NPUPOJIbl M OOIIecTBa, MOHUMaHHEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl uYelOBEUecKOM MesTeNbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYUMOCTH JJIs1 Pa3BUTHUS [IMBUIM3ALHAH, OBJIAJICHUEM SI3bIKOM MATEMATHKN U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMU
HCCIIEA0BATEIbCKOM 1EATEIbHOCTH;

6) pusuueckoe  BocnuTaHHe, (OPMHPOBAHHE  KYJbTYPbI  3[0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

FOTOBHOCTBIO TPUMEHSTh MAaTeMAaTHYECKHE 3HAaHUS B HMHTEPECaX CBOEro 310pPOBbS,
BEJICHUS 3[J0pPOBOr0 00pa3a >KHU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (u3uyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTBHIO HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JI0THYeCKOoe BOCITUTAHME:

OpHUEHTAIlMe Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HAHWM JUTs pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKPYKAIOIIEH cpeabl, IUIAHUPOBAaHUSA IOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKpYXKAIOLIEH cpefbl, 0CO3HAaHUEM TJI00aIbHOrO XapaKTepa SKOJIOTHYEeCKUX
mpo0sieM U MyTeil uX peuieHus;

8) amanTaiys K U3MEHSIONMMCS YCJIOBHSM COIMAILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEONPEAEIEHHOCTH, OBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y JPYTUX
TOJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMITETEHITUHU W3
OTBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHHIA, B TOM 4Hcie GOPMYTUPOBATh UCH,
MOHATHS, TUTIOTE3bl 00 0OBEKTaX W SIBICHUSAX, B TOM UHCJIE PaHEe HEU3BECTHBIX, 0CO3HABATh
IeUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYaIlMIO, BOCHPHHHMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS H
JercTBUS, GOPMYITHPOBATEH M OIIEHUBATH PUCKH U TIOCIEACTBHS, (GOPMHUPOBATH OTIBIT.
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METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIC YHHBeEpPcAJIbHbIE YUeOHbIe AelCTBUS

ba3oBrble 1ornyeckue 1eMCTBHSA:

. BBISBIIATH M XapaKTEPU30BATh CYLIECTBEHHbIC IPHU3HAKM MAaTEMAaTUYECKHUX
00BEKTOB, MOHATUH, OTHOLICHUNA MEXIYy MOHATUSAMH, (GOPMYIUPOBATH OTPEACICHUS TOHATHH,
YCTAQHABJIMBATh CYHIECTBEHHBIH MpPH3HAK KIACCU(PHUKAIMKA, OCHOBAHHMA JUIA OOOOLICHHS W
CPAaBHEHUs1, KPUTEPUHU IIPOBOIMMOTO aHAJIN3A;

. BOCIIPUHUMATB, bopmynupoBaTh 51 peoOpa3oBbIBAThH CYXICHUS:
YTBEPIUTENIbHBIE U OTPULIATENbHbIE, €TUHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,
. BBIABJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M M NPOTUBOPEUYHS B

(1)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/I${X U YTBEPXKIACHUAX, IMpe€ajaraTb KPHUTCPUHU I BBIABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

. JIeNaTh BBIBOJABI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKM, JEIYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIHOYEHUH 110 AaHAJIOTHH;
. pa3buparh JOKa3zaTelbCTBA MAaTEMaTUYECKUX YTBEPKACHUM (TMpsMble U OT

MPOTUBHOTO), TIPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIC JIOKA3aTelbCTBA MaTEeMaTHYCCKHX
(akToB, BBICTPAWBATh ApTYMEHTAIIMIO, TPHBOIUTh MPUMEPHI M KOHTPIPHUMEPBI, 000CHOBBIBATH
cOOCTBEHHBIE PaCCYKICHUS;

. BBIOMpAThH croco0 peleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBHIOMpaTh HawbOoJiee TMOAXOMANIMK ¢ YY4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

. WCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEOBATEIbCKUN HHCTPYMEHT MO3HAHUS,
dhopMyIUpOBaTh BOMPOCHI, (UKCHPYIOIIWE TMPOTUBOPEYHE, NPOOIEeMy, CaMOCTOSITEIHHO
yCTaHaBIMBATh UCKOMOE U JaHHOE, (POpMHUPOBATH TMIOTE3Y, ApryMEHTUPOBATH CBOIO MO3ULIUIO,
MHEHUE;

. OPOBOAUTH IO  CAMOCTOATEIBHO  COCTABIEHHOMY  IUIAaHY  HECJIOKHBIH
AKCIEPUMEHT, HEOOJbIIOE HCCIe0BaHNE M0 YCTAaHOBJICHUIO O0COOEHHOCTEH MaTeMaTHUYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOH;

. CaMoOCTOSITENIbHO  (OPMYIUPOBATh O00OOIIEHHS W BBIBOABI IO pe3ylibTaTaM
MPOBEIEHHOTO  HAONIOACHUS, HUCCIEIOBaHMs, OLEHHBATh JOCTOBEPHOCTb MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

. IPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKkKe BBIIBUTATh
MIPEIIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

. BBISIBJIATh ~ HEJIOCTATOYHOCTb M M30BITOYHOCTh  HMH(OpMAIMM, JaHHBIX,
HEOOXOAUMBIX JUIsl pellieHHs 3aJauu;

. BbIOMpATh,  AHAJIM3UPOBATh, CHCTEMAaTU3UPOBAaTh U HMHTEPIPETUPOBATH
MHGOPMAIIHIO Pa3INYHBIX BUIOB U (GOPM IpPEICTABICHHUS;

. BbIOMpaTh (opMy HpeAcTaBiIeHUs WHPOpPMAIMU U WIIIOCTPUPOBATh pellaeMble
3aJjaud CXeMaMHu, AdarpaMmmamu, MHOH rpadukoil 1 uX KOMOMHALUAMUY;

. OLICHUBATh HAAEKHOCTh MH(OPMAIMU TIO KPUTEPUSM, NPEIOKEHHBIM yIUTEIEM

WK c(OPMYIHPOBAHHBIM CaMOCTOSITEIBHO.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

. BOCIPUHUMATh M (OPMYIHNPOBATH CYKJECHHUS B COOTBETCTBHM C YCIOBHUAMHU H
LEeJIMUA  OOIIEHHUS, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MIMUCbMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS IO XOAYy PEIICHHs 3aJadd, KOMMEHTHUPOBATH
MIOJIyYEHHBIN pE3yJbTarT;



. B XoJe OOCYXJCHHS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
HpO6JIeMBI, peIHaeMOﬁ 3aaa4M, BBICKA3bIBATb HWACH, HALCJICHHBIC Ha IIOWCK PCIICHUA,
COIIOCTABIIATh CBOM CYXICHHS C CYKICHHSAMHU JAPYIMX YYaCTHHKOB Juaniora, oOHapyXHBaTh
pa3iiuue M CXOJCTBO IMO3MIMWI, B KOPpeKTHO# (opme (opMylupoBaTh pa3HOIIIACHS, CBOH
BO3paKCHMUS,

. MNPpEACTABJIAThL PE3YJIbTAaThl PCHICHWA 3ada4du, OSKCICPUMCHTA, HCCICAOBAaHUA,
MIPOEKTa, CAMOCTOSITENIHHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YYETOM 3a/a4 MPE3EHTALUU U
0COOEHHOCTEH ayUTOPUH;

. IIOHUMATh M HCHOJb30BaTh IPEUMMYLIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI PH pereHN: y4eOHBIX MaTEMaTHYECKHUX 3a/1a4;
. IIPUHUMATh LE€Ib COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3aLUIO

COBMECTHOM pabOThI, pacmpelensTh BHAbI padOT, JOroBapUBaThCs, OOCYXAAaTh Mpoliecc U
pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

. y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCykaeHUs, OOMEH MHEHMSIMH,
MO3rOBbI€ IUTYpMbl U JIPYrH€), BBIMOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOU
NEUCTBUS C APYrUMH WEHAMU KOMaH Ibl, OLIEHUBATh KAYECTBO CBOET0O BKJIaJa B OOLIUIl IPOAYKT
10 KPUTEPUSM, CPOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUSL.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

. CaMOCTOSITEJIBHO COCTaBIIATh IUIAH, QITOPUTM PELIEHUs 3ajauu (WM ero 4acTh),
BBIOMpATh CIOCOO penieHHs] ¢ yUETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

. BIIQJETh CHOCO0aMH CaMOTPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTara
pelIeHrs MaTeMaTH4ecKo 3aauu;
. MpeIBUIIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH MpH pEUICHUH 3a/auH,

BHOCUTH KOPPEKTUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAlJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

. OIICHUBATh COOTBETCTBHE pe3y/lbTaTa JAEATEIbHOCTH IIOCTABJICHHON WEI U
YCIIOBUSAM, OOBSCHATH NMPUUYMHBI JTOCTHXKEHUS WM HEJOCTHXKEHUS IENH, HaXOJWUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 7 kJjacce OOydarOUIUMHCA TOMYYHUT CIEIYIOIIHE MpeIMETHBIC
pE3yIbTaThI:

Pacnio3HaBaTh M3ydeHHBIE TIeOMETpUYECKHE (UIyphbl, ONpPENeNsiTh HX B3aUMHOE
pacroyio)keHue, H300paxaTb reoMeTpudeckue (GUrypbl, BBIIOJIHITH YEPTEXKHU IO YCIOBUIO
3agaun. V3MepsaTh JMHEHHbIE W YIJIOBbIE BETWYMHBI. Pemarh 3agayd Ha BBIYMCIIEHUE JUIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath rpyOyI0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B pPEaIbHOM JKM3HHU,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuuaTh pazmMepsl ITUX 0OBEKTOB MO MOPSAAKY BEIMUUHBI.

CrpouTh 4epTeKH K F€OMETPUUECKUM 3a/1adaM.

ITonp30BaThcs MpPHU3HAKAMU DPABEHCTBA TPEYrOJILHUKOB, HCIOJb30BATh MPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEILICHUH 33/1au.

[IpoBOIUTH IOTHYECKHE PACCYXKAECHUS C UCIIOJIBb30BAHUEM T'€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsl NpHU3HAKaMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIOTEHY3€ MPSMOYrOJIBHOTO TpPEYrOJbHUKA, B PELICHUH
r€OMETPUYECKUX 3a/1a4.



OmnpenensaTh MapaieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cexymas. OnpenensiTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroi IpsIMOM.

Pemrate 3agaun Ha kieTyaron Oymare.

[IpoBOANTH BBIYUCICHUS M HAXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHUS YIJIOB B
FeOMETPUYECKMX  337a4aX C  MCHOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPU IEPECEUYECHUU IBYX NapauIeIbHBIX
IPSAMBIX CeKyIIel. Pemares mpakTuyeckue 3ajau Ha HaX0KJICHHUE YIIIOB.

Bnanerp moHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMEThb OIpEenessiTh OUCCEKTPHCY
yIJla ¥ CEpEAMHHBINA NIEPIEHIUKYISIP K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

@OopMyIHpOBATH ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPA OKPYKHOCTH,
II0JIb30BATHCS] UX CBOMCTBAMU. ¥ METh IIPUMEHSTH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

BiageTe nmoHATHEM ONMMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
ueHtp. Ilonp3oBaThcs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YITIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIE IMEPIECHIUKYISPBl K CTOPOHAaM TpPEYrOJbHHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Bragete 1moHATHEM KacaTelbHOW K OKPY/KHOCTH, IIOJIb30BaTbCAd TEOPEMOU O
MEPIEHUKYIIIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCcsl MPOCTEHIIMMH TE€OMETPUYECKMMH HEpPAaBEHCTBAMH, IIOHMMATh HX
MPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS € MTOMOIIBIO [IUPKYIIS U JTMHEHKH.

K xonmy obOydenuss B 8 kjacce oOy4aromuidcs TMOTYYUT CICAYIONINE MPEIMETHBIE
pe3yNabTaThl:

PacrioznaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, HX 3JIEMEHTHI, MOJb30BAThCS HX
CBOMCTBaMHM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKM IEpEeCcCeUeHHUs] MeAuWaH TpeyrojbHHKa (LIEHTpa Macc) B
pelIeHNH 3a/1ay.

Brnagets nonstueM cpefHel TMHUU TPEYroJbHUKA U Tpareluu, IPUMEHITh UX CBOHCTBA
IpU peuleHuH TreoMeTpuueckux 3amad. [lonb3oBatbes Teopemoil danmeca u Teopemoil o
MIPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ui PEIlIeHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKY [10100US TPEYTOJIbHUKOB B PEIICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonb3oBarbest TeopeMoil [ludaropa mis pemieHuss reOMETPUUECKUX M MPAKTUYECKUX
3amau. CTpoUTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUUYECKUX 3aJjauax, CaMOCTOATEIbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagers moHsTHSAMH CHHYyca, KOCHHYCa M TaHI€HCa OCTPOrO yrjia HPSMOYTrOJbHOTO
TpeyroipHuKa. [101p30BaThCS ITUMH MOHATUSAMHU JUTSl pEHICHUS] TPAKTUYECKHX 3a71au.

Boruncnate  (pa3nuuyHbIMH - crioco0amMu) — IUIOIIAJL  TPEYroJbHHKA U IUIOHIAAU
MHOTOYTOJIbHBIX ~ Guryp (moyb3ysch, TJ€ HEOOXOAMMO, KaJbKynasTopoMm). I[IpumeHSTH
MOJIyY€HHBIE YMEHHSI B PAKTUYECKUX 3aa4ax.

Bnagerp MOHATHSAMHM BIHMCAHHOTO M LIEHTPAJIBHOTO YIJIa, HCMHOIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEXAy XOopJaaMu (CEeKYIIMMHU) U yriie MEeXIy KacaTelbHOW U XOpAOoH
IIPYU PELICHUN T€OMETPUUECKUX 3a/1ad.

Brnagerps moHATHEM OMHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOWCTBA OMHUCAHHOTO
YeThIPEXYTOJbHUKA MIPH PEIICHUH 3a/1a4.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH IS
3aJau peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUH (IIOJIB3YACH, T HE00X0AUMO, KaTbKYISITOPOM).

K xoHmy oOyuenus B 9 kiacce oOyyaromMHCS TOJIYYUT CIEAYIOIIME MpeAMETHbIe
pE3yIbTaThI:



3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («pPELIEHHE  IPSIMOYIOJIbHBIX
TPEYroJIbHUKOB»). HaxoauTh (C MOMOIIBIO KAJIBKYASTOpA) AJIMHBI M YTJIbl JUIS HETaONIWYHBIX
3HA4YCHU.

[lome30oBaTbecst  opMyslaMH  TPHUBEACHHS H  OCHOBHBIM  TPHUTOHOMETPHYECKUM
TOXKJIECTBOM JIJIs1 HAXOKJCHHSI COOTHOIIEHUI MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAX0XK/AE€HUS PA3JIMYHBIX JIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEyroJbHUKOBY»), MPUMEHITh UX IPU PELIEHUU T€OMETPUUYECKHUX
3azad.

Bnagerp noHsTMSAMHM npeoOpas3oBaHMs [10/100Ms, COOTBETCTBEHHBIX AJIEMEHTOB
nono6ubix Quryp. Ilomp3oBaThesi cBoMcTBaMM 1MOAOOMS TMPOU3BOJIBHBIX (UTYP, YMETbH
BBIYMCIATh JUIMHBI U HaXOAWTh YIJIbl y MOJ0OHBIX (uryp. IIpumeHsTs cBoiicTBa moaoOusi B
MPaKTUYECKUX 3a7adax. YMeTh IPUBOIUTH IPUMEPHI OJOOHBIX (GUTYP B OKPYXKAIOIIEM MHpE.

[Tonb3oBaTbcst TEOpEMaMH O MPOU3BEIACHUM OTPE3KOB XOp, O MPOU3BEACHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaTbcsi BEKTOpaMH, TNOHMMAaTh HUX TIEOMETPUYECKUA U (PU3MYECKUH CMBICI,
MPUMEHATh UX B PEHIEHHMH TeOMETpUYecKuX M (usmueckux 3aaad. [IpumeHsTh ckansipHOE
MIPOM3BEICHNE BEKTOPOB I HAX0XK/I€HUS JUIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B pelIeHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3aj1ay.

Bnagerps moHATHUSAMU MPaBUIIBHOTO MHOTOYTOJIbHHUKA, JJIUHBI OKPYKHOCTH, JJIUHBI IyTU
OKPY)KHOCTH M DaJMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUJIOLIAJb Kpyra U €ro dacreil.
[IpuMeHATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxonutk ocu (MaM LEHTPbI) CUMMETpUU (GUTyp, NPUMEHSTh ABMKEHMS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

IIpuMeHATh MOJTyYeHHbIE 3HAHUA Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUEe MOJAEIH IS
3aJa4 peaJbHON XKU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHHEM 1101005
Y TPUTOHOMETPUYECKUX (PYHKITUH (TIOJIB3YSCh, 1€ HEOOX0UMO, KaJbKYJIITOPOM).

Temaruueckoe naaHUpOBaHUE
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No HaumenoBanu KouaunuecTBO 4acos DJIeKTPOHHbIE
11; € pa3iesioB U (undposbie)
! Tem Bceer|| KonTpouabH | [IpakTHyeck 0Gpa30OBaATENbHDIC
nporpamMmbi 0 | ble paboThl | We padoThI pecypeb
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;{Z;?Ee?; " bubmuoreka [JOK
1 Y 16 |1 https://m.edsoo.ru/7f41a
CHHYCOB.
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Pemenne
TPEYrOJIbHUKOB
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€ mo100usl. bubmuoreka [IOK
2 |Metpuueckue |10 |1 https://m.edsoo.ru/7f41a
COOTHOIICHUS B 12¢c
OKPY>KHOCTH
bu6anorexa [JOK
3 | BexTopsr 12 |1 https://m.edsoo.ru/7f41a
12¢c
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No HaumenoBanu KosnyecTBO 4acos JJIEKTPOHHbIE
H; ¢ pAICIOB T Bceer| Kontpoasn | IIpakTunuyeck (1ipporrie)
I TeM p p o0pa3oBaTe/IbHbIC
nporpaMMbI 0 | bIe paboTbl | He padoOThI pecypebl
IIpaBunbHbIE
MHOT'OYTOJIbHUK
u. Jlnuna bubmmoreka IIOK
5 |lokpykHocTH U (8 https://m.edsoo.ru/7f41a
IJIOIIAAb Kpyra. 12c
Brruucnenue
IUIoIage
bu6anorexa [JOK
6 HpmiceHs 6 https://m.edsoo.ru/7f41a
MJIOCKOCTH
12c
gg:ggglﬁie, bu6anorexa IIOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
CHUCTeMaTU3alH
. 12¢
sl 3HAHU U
OBUIEE
KOJIMYECTBO
YACOB IIO 68 |6 0
I[TPOI'PAMME

OCHALIEHUE YYEBHOT O MPOLECCA
OcHartienure mporiecca o0ydeHus anredpe odecreunBaeTcs OMOIMOTEYHBIM (DOHJIOM, TICYaTHBIMHU
nocoOMssMHM, a Take HHOOPMAIMOHHO-KOMMYHUKATUBHBIME ~ CPEIICTBAMH,  SKPaHHO-3BYKOBBIMU
npubopamMu, TEXHHUYECKHMH CpPEACTBaMHU OOydYeHHs, Y4eOHO-TIPaKTUYECKUMHU Y4eOHO-
J1a00paTOPHBIM 000PYIOBAHUEM.

Hopmamuenuvie 0oKymenmul

1. denepanbHbIl  TOCYIApPCTBEHHBIH 00pa30BaTEeNbHBIA  CTaHIAPT OCHOBHOTO
o01ero oOpa3oBaHUsI.
2. [lpumepHass ocHOBHas oOOpa3zoBaTelbHAs MPOrpaMMa OCHOBHOTO OOIIero

00pa3zoBaHus. (3JICKTPOHHBIM HOCUTEIb)
Yueono-memoouueckuii komnnexm
I'eomerpus 7-9 knaccel: yue6. s obmeoOpaszosar. opranuzanuii/ JI.C. Atanacsan, B.®.
byry3os, C.b. Kanomues u np. — 7 — e uzn. — M.-: [IpocBemenue, 2017
Cnpaeounvle nocoous, HaAyUHO-RONYNAPHAA U UCMOPUYECKAs UM epamypa

1. CnoBapu, ClipaBOYHUKH MO0 MaTeMaTHKE.
2. DHIMKJIONEeIMYECKHE 3/IaHHs [0 MaTeMaTHKe.
3. CnpaBOYHUKH 110 MaTEMaTHKE (JIEKTPOHHBI HOCHUTEIB).
4. JleMOHCTpalMOHHbIE TaOIHIBI (3TEKTPOHHBIA HOCHTEINb).
5. VHTepakTuUBHBIE TPEHAXEPHI, PAa3BUBAIOIIUE HIPhl M OOYYAIOIIME  IPOTPAMMBI
(9MIeKTPOHHBIH HOCHTEIB)
JJIEKTPOHHBIE (IIU®POBBIE) OGPA30BATEJIBHBIE PECYPCbI
1. MunucrepcTBo 00pa3zoBanus u Hayku PO OT'AY «OUPO» http://www.firo.ru/;
2. Poccuiickoe oOpazoBanne. Genepanbhblii noprat. http://www.edu.ru/;
11
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3. denepanbHbIil MHCTUTYT MEJaroruueckux n3Mepenui - htth://www fipi.ru;

4. EcrecTBeHHO-Hay4HbII 00pa3oBaTenbHbIi mopTan hitp://www.en.edu.ru/;

o. Poccuiickass HaumoHanbHas OWOMMOTEKa [DIEKTPOHHBIA pecypc]. — Pexum
nocryna: http://nlr.ru/lawcenter;

6. Poccuiickas snekTponHas mmkosa https://resh.edu.ru/;

7. http://www.math.ruMarepuansimoMaTeMaTukeBE IMHOMKOTEKITUUITPPOBHIXOO
pa30BaTEIBHBIX PECYPCOB;

8. http://mat.1september.ru EI'D mo maremaruke: moaAroToBKa K TECTUPOBAHUIO;

9. Perry OI'D https://oge.sdamgia.ru/;

10.  Pemry EI'D https://math-ege.sdamgia.ru/;

11.  HHrepakTuBHas paboyas TETpaab
Skysmarthttps://edu.skysmart.ru/teacher/homework/tivobudane

12.  Vuu.py — uUHTEpaKTUBHas 0Opa3oBatelibHas OHIaiH-iatdopmahttps://uchi.ru/

13.  sKunacc https://www.yaklass.ru/

14.  Owunaita-mkosaa ®oxchopn https://foxford.ru/user/registration;

15.  http://www.allmath.ru ITpuknaaHas MaTeMaTHKe: CIPABOYHUK MaTEMAaTHUSCKUX
dbopmyIt, TpUMEpHI U 33]]a9U C PEIICHHUSIMU;

16.  http://math.rusolymp.ru 3agaunHuk I MOATOTOBKH K OJTMMITHAIAM TI0
MaTeMaTHKe;

17. http://www.math-on-line.com MaTtemaTtndecknue OJTUMITHA/IBI IS IIKOJIBHUKOB.
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