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HOACHUTEJIBHASA 3AIIUCKA

I'eomeTpuss Kak OOWMH W3 OCHOBHBIX pAa3AENOB IIKOJBHOM MAaTEMATHKH,
UMEIOIUNA CBOEH 1EeNbl0 00€CIeUnTh M3YYEHUE CBOMCTB U pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE PACIOJIOKEHHE, OINHPAETCS Ha  JIOTUYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEHHOCTh HM3ydeHHUs T€OMETPUU HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMs 3aKIIOYAETCA B TOM, YTO OOYYarOIIMICS yYUTCS MPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXKAECHUS, CTPOUTH JIOTUYECKAE YMO3AKIKOUYEHNS, TOKA3bIBaTh
WCTUHHBIC YTBEPXKJCHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccyKIeHusi «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBAa OT MPHU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPHKICHHUS.

Bropoil 1nenpt0 u3y4eHHs TEOMETPUH SIBISETCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTeMaTUYECKHX, TaK U MPAKTUUYECKUX 3ajad,
BCTPEUAIOIIUXCA B peanbHOM >ku3HU. OOydaromuiics AOKEH HayYUThCs
OTpPEJIIUTh TEOMETPUUYECKYI0 (QUTYypy, ONMHMCATh CIOBAMH JAHHBIA YEpPTEXK WU
PUCYHOK, HAITH TJIOMIAb 3€MEJILHOIO y4acTKa, paCCUMTaTh HEOOXOAUMYIO JIITUHY
ONTOBOJIOKOHHOTO KaOeys WM Tpedyemble pa3Mepbl rapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYUCIUTEIbHASI JUHUS B U3YYEHHH T'E€OMETPHUH.
[Ipu pemieHuun 3amad MPaKTUYECKOTO XapakTepa OOYYarolUNCS YYUTCS CTPOUTH
MaTeMaTHYEeCKUEe MOJENN  peajbHbIX JKU3HEHHBIX CHUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOIO PE3yJIbTaTa.

KpaiiHe BakHO TOMUYEPKUBATH CBA3M TEOMETPUU C JPYTUMHU Y4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATh MCIOIB30BATh OMpPENENICHUs TEOMETPUUECKUX (PUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. JTU CBSI3M HauOoliee SAPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpruueckue cooTHoleHUsA», «Merton koopauHat» u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomeTpuueckue Qurypsl u uX CBoicTBa», «lM3mepeHue
F€OMETPUYECKUX BEIUYUHY, «JeKapTOBbl KOOPIUHATHI HA IJIOCKOCTH,
«BexTopsi», «JIBuxeHus mwiockoctny, «[IpeodpazoBanus mogo0us.

Ha usyuenue yue6noro kypca «l'eometpusi» otBoautcs 204 yaca: B 7 kmacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henmelnwo), B 9
Kacce — 68 yacoB (2 yaca B He/IeIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Hauansnabie nonstusa reomerpun. Todka, npsmas, OTpEe30K, Jyd. YToJ. Bumel
yrioB. BeprukanbHble u CcMexHble Yriabl. buccekrpuca yria. Jlomanas,
MHOTI'OYTroJIbHUK. [[apaninenbHOCTh U NEPIEHIUKYIAPHOCTD NPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOICTBA OCEBOM CHMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C MOMOULIBIO LUPKYJIS W JUHEHKH. TpeyroibHUK.
BricoTa, Meninana, GucceKTpuca, UX CBOMCTBA.

PaBHOOeApeHHBIE UM PAaBHOCTOPOHHMI  TpeyrojbHUKH. HepaBeHcTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKHU MAPAJUIENBHBIX NPsAMbIX. CyMMa YrJi0B TPEYTrOJIbHUKA.
BHemHue yribl TpeyrojbHHKA.

[IpsMoyronbHbI  TpeyroapHUK. (CBOWCTBO MEAWAaHbl MPSAMOYTOJIBHOTO
TPEyroJbHUKA,  IPOBEAEHHONM K  rumnoreHyse.  [Ipusnaku paBeHCTBa
OPSMOYTOJIHBIX TPEYTroJIbHUKOB. [IpsiMOyTonbHbI TpeyroybHUK ¢ yriom B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OoJblIeM yrie W OOJIbIIed CTOPOHE TPEYrOoJbHHKA.
IlepnieHAUKYIIAp U HaKJIOHHAS.

['eomeTpuueckoe wmecTo TOYEK. buccekTprca yrina ©  CEpeaUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJa M JAuaMeTp, HUX CBoWcTBa. BsammHoe
PacCIIOIOKEHUE OKPYXKHOCTH M IpsAMouU. KacarenbHass U ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B yrol. BrnucaHHas W ONHCaHHas OKPYXXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYeteipéxyronpauku. [lapamienorpamMm, ero npu3Haku U cBoucTBa. HacTHble
Clly4aW TMapajuielorpaMMoB (IIPSMOYTOJILHUK, pOMO, KBajpar), UX MPU3HAKUA U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPU3HAKU.
[IpssmoyronbpHas Tpanenusi.

Meton ynBoenuss menuansl. LleHTpanbHas cumMmetpus. Teopema daneca u
TEOpPEMA O MPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHUKa.

[logoOue TpeyroabHuKoB, Ko3(puuueHnt nomodus. [IpuzHaku nogoOUs
TpeyrojabHUKoB. [[puMeHenne nogo0us npu penieHuy MPakTUUYECKUX 3a/1au.



CaoiicTBa miomaael reomerpuueckux ¢uryp. Dopmynbl s UIOHIATU
TpEyrojbHUKa, Mapajuienorpamma, pomOa u Tpanenuu. OTHOIICHHE IJIOIIaIeH
NoJ00HBIX GUryp.

Brruuciienue 1iomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB HA KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrja HOpsIMOYTOJIbHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. [pUTOHOMETpUUECKHUE (YHKIUU
yrnoB B 30, 45 u 60°.

Brincanneie U LEHTpaldbHBIE YIJIBI, YTOJ MEXKAY KAacaTeJIbHOW U XOPHOH.
Yrael  Mexay — XopJaMH M CEKyIIMMHU. BNHMCaHHbIE W OINMCAHHBIC
YETBIPEXYTOJIbHUKH. B3auMHOE pacmnolio)keHue ABYX OKpyxkHocTen. Kacanue
OKpyxkHOCTeH. OO1IHe KacaTelbHbIC K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunHyc, TaHrenc yriaoB ot 0 pmo 180°. OcnHoBHOe
TPUTOHOMETPUYECKOE TOXKAeCTBO. DopmMyIbl mpuBeneHUS.

Pemiennie TtpeyrosbHuUKOB. TeopemMa KOCMHYCOB U TEOpemMa CHHYCOB.
Pemienrie mnpakTUYeCcKUMX 3aJad C MCIOJIB30BAHHEM TEOPEMbl KOCHHYCOB H
TEOPEMBbI CUHYCOB.

[Ipeo6pazoBanue nonoous. [logodre cooTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpPOW3BENEHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIHNX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, anmHa  (MOAyJb)  BEKTOpa,  COHANpPaBJICHHBIE  BEKTOPHI,
IPOTHUBOMOJIOAKHO  HAIPABJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMHd HaJa BeKTopaMu. Pa3nokeHue BeKTopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUSI IJIUH U YTJIOB.

JIlekapToBbl KOOPJIAUHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJ KOOpAUHAT U €T0
MIPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJIbHUKM. JInmuHa OKpykHOCcTH. I'pamycHas wu
paauaHHas Mepa yrja, BBIUMCICHHE IJIUH JIyTr OKpyxHocTeil. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBU)KEHHSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (Uryp (dJIeMeHTapHbIE
npeactasnenus). [lapannensHbiii nepenoc. [ToBopor.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHUA MPOTPpaMMbl  y4yeOHOro Kypca
«I"'eomeTpus» XapaKTepU3YyHOTCS:

1) naTpuOTHYECKOE BOCIUTAHNE:

IOPOSIBIEHUEM HMHTEpEca K TMPOUNUIOMY M  HACTOALIEMY POCCHMCKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHUEM K JIOCTIDKCHHMSIM  POCCHUHCKHX
MaTEMaTUKOB U POCCUICKON MaTeMaTH4eCKOW WIKOJIbI, K MCIOJIb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HAa AaKTUBHOE YYacTME€ B pEIICHUHM TMPAKTUUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEW JKM3HU I YCHENTHOW MpodecCHOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTHIO K SMOLMOHAIBHOMY H©  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUH, PACCYKICHUH, YMEHUIO BHUJCThH
MaTeMaTU4YeCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TO3HAHMS

OpUEHTAIlMEd B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YelOBEKa, MPUPOJIbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKW Kak cdepsl YeIoBEYECKOU
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIUBUIU3ALINHY,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMH HCCIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢u3myeckoe BocnuTaHHe, (OPMHPOBAHHME KYJIbTYPbl 30POBbA H
IMOIMOHATBLHOTO 0J1ATOTOTy M

TOTOBHOCTBIO MPUMEHITh MAaTEMATHYECKHE 3HAHUS B HMHTEpPECaX CBOETO
3I0pOBbs,  BEAEHMsS  340pOBOro  oOpa3za KU3HU (300pOBOE  IIUTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTAbIXA, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IECKCUU, MPU3ZHAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOro K€ IIpaBa APYroro 4eaoBeKa;

7) AKOJIOrMYeCKoe BOCIUTAHNE:

OpUEHTAIMEN HA MPUMEHEHNE MATEeMATHUYECKUX 3HAHUM JIJIsl PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTHU OKpYXKAlOIIEeH Cpejbl, TJIAaHUPOBAHUS IOCTYNKOB U
OIICHKM MX BO3MOXHBIX TOCIEICTBUI JJIsI OKpYXKaroleh cpejbl, OCO3ZHaHUEM
100aJIBLHOTO XapaKkTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K U3MEHSIOIUMCSI YCJIOBHSIM CONMAJIBLHON M NMPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JAeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCA Yy JPYTUX JOJICH, MpuoOpeTaTh B COBMECTHOW JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbBITA JPYTHUX;

HEOOXOJMMOCThI0O B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(dbopMynHpoOBaTH UJIEU, TIOHATHUSA, TUIIOTE3bI 00 0OBEKTAX U ABJICHUIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID)  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIMHI KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAEeMble DPEIIeHUs U ACHCTBUS, (OPMYIMpPOBATh W OLIEHUBATh PUCKH H
NOCIIEICTBUSA, (POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BBIIBIATH M XapaKTEPU30BATh CYIICCTBECHHBIC MPU3HAKH MATEMATUYECKUX
O0OBEKTOB, IOHATHH, OTHOIICHUN MEXIAy MOHATHAMH, (OPMYIUPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABIWBATH  CYIIECTBEHHBIM  MPU3HAK
KJIacCH(pUKAIIMU, OCHOBAHHUSA JUIi OOOOINEHWS W CpPaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHAJIN3a;

e BOCIpPHHUMATH, (HOPMYIUPOBaTH W  IPEOOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISBJISTh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOopeurss B (akTax, AaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX,
npeajaraTb KpUTEPUU JJI BBISBICHUS 3aKOHOMEPHOCTEHN U MPOTHUBOPEUUH;
JIeNaTh BBIBOJBI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;

pa30upaTh J0Ka3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIPSAMbIE U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOATEIBHO HECJIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BBICTPAUBATH APTyMEHTAIMIO, MPUBOAUTH
IpUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BbIOMpaATh CMOCOO pelieHus y4yeOHOW 3ajauud (CpaBHUBATH HECKOJIBKO
BapUaHTOB peElIeHUs, BbIOMpaTh HauOosee MNOAXOASIIIMA ¢ Y4ETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHE AE€HCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOIPOCH, (GUKCHPYIOLIME MPOTUBOpPEYHE, MpodiemMy,
CaMOCTOSITEJIbHO ~ yCTaHABJIMBATh HMCKOMOE U JaHHOE, (OpPMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSITEBHO COCTABICHHOMY TIUIaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXK Iy COOO0M;
CaMOCTOATENHHO (POpPMYIHpOBaTh 000OIIEHUST U BBIBOJBI MO pe3yibTaTaM
NPOBENEHHOTO HAOIO/IEHNs, WUCCIIENOBaHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIpollecca, a TaKXKE BbIABUTATH
IPEATIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pab6ora ¢ undopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIMH, [TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpPE/ICTABICHUS;

BbIOMpaTh (GopMy mpeAcTaBieHUS HHPOPMANMA U WIUTIOCTPUPOBATH
pelraemMbie 3alayd  CXeMaMH, AWarpaMmamMu, HWHOW Tpadukod U HX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMK 1O KPUTEPHUSIM, MPEAIOKCHHBIM
y4uTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiICTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOIeHUS, ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUKY 3pECHUS



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHMS MO XOJy pELIEHUs
3a/1a4yu, KOMMEHTUPOBATH MOJIYyYEHHBIN pe3ysbTarT;

B X0JI€ OOCYKJEHHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKTa€MON TEMBI,
po0JeMBbl, peraeMoi 3ajauu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HA MOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPyTUX
YYaCTHUKOB JMAJIOra, OOHApyXMBaTh pa3jM4yve€ M CXOJCTBO IO3UILIHM, B
KOppeKTHOU (hopme hOopMyIHpOBaTh pa3HOTIACHUs, CBOM BO3PAXKEHHUS;
OpEICTaBIATh  pe3yjibTaThl  pEUIeHUs  3a/aud, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, TIPOEKTa, CAMOCTOSTEIBHO BbIOMpPATh (pOpMaT BHICTYILIICHUS
¢ yu€TOM 3a/1a4 Mpe3eHTalUd U 0COOEHHOCTEN ayIuTOpUU;

NOHMMATh U MCHOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl MpU pelIeHnH y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, IIAHUPOBATh OpPraHU3aLUI0
COBMECTHOW palOThl, pacmpenensTh BHIBI padoOT, JI0roBapuBaTHCA,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IATE MHEHHSI HECKOIBKUX
JIIO/IEH;

y4yacTBOBaTh B TpPynmoBbiX (opmax pabotbl (oOCyxIeHus, oOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPAMHHUPOBATH CBOU JEHCTBUS C JPYTMMH WIEHAaMHU KOMAaHJbl,
OLIEHHMBAaTh KAaueCTBO CBOEr0 BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUSI.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIaH, AJITOPUTM PELICHUS 3aJayu (WU €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTb M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI MPOLIecca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTHh KOPPEKTHUBBHI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaAWJIEHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEITEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSM, OOBSICHSATh NMPUYUHBI JOCTIDKCHHS WIM HEIOCTHKCHHS eI,
HaxOJIUTh OLIMOKY, 1aBaTh OLICHKY NPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATbBI



K koHmy oOydenuss B 7/ KJjacce OOYyYalOIIMIICS MOIYYUT CIHEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3y4eHHBIE TEOMETPUYECKHE (DUTYpBI, ONPENENiATh HUX
B3aMMHOE pacCIoOJIOKEHUE, H300paxaTb TeOMEeTpUYecKHe (Urypbl, BBINOJIHATH
YEpPTEXKU IO YCIOBHIO 3ahauyu. V3MeEpsTh JMHEWHBIE W YIJIOBBIE BEJIMYWHBI.
PemaTe 3a1aun Ha BBIUMCIICHUE NJIMH OTPE3KOB Y BEJIMYUH YIJIOB.

Jlenath TpyOyl0 OILICHKY JHMHEHHBIX U VYIJIOBBIX BEJIUYUH TNIPEIAMETOB B
peasbHOM JKM3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmnuath pasmepbl 3TUX
00BEKTOB TIO MOPSIKY BEJIMUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCsd MOpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
IIPU3HAKU U CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a]1a4.

[IpoBOUTE JTOTHYECKHE PACCYXKICHHUS C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd NpU3HAKAMU PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MeEIMaHbl, TMPOBEAEHHOM K THUIOTEHY3€¢  MIPSMOYTOJILHOIO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3aay.

Onpenensits NapaieIbHOCTh MPAMBIX C IIOMOIIBIO YTIIOB, KOTOphIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapaijaeabHOCTh NPSIMBIX C MOMOILIBI PAaBEHCTBA
PaCCTOSHUN OT TOYEK OJTHOM MPAMOU 10 TOUEK APYTOW MPSIMOM.

PemaTs 3a1aun Ha KiieTyaToit Oymare.

[IpoBOaUTH BBIUMCICHUS W HAXOAUTH YHUCIOBBbIE UM OYKBEHHBbIC 3HAYCHUS
yIJIOB B TEOMETPUUYECKUX 3ajJadyaXx C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX MpHU
NEpPECEYeHUN JABYX IMapajuleIbHBIX MPSAMBIX CeKylleil. Pemare mnpakTtuueckue
3a/1a4M Ha HAXOXKJIEHUE YTIIOB.

Brnanerp NOHATHEM T'€OMETPUYECKOIO MECTAa TOYEK. YMETh OIPEAEISITh
OMCCEeKTPHCY yIJla U CEPEeIMHHBIN MEPIEHAUKYISP K OTPE3KY KaK T€OMETPHUUECKHE
MECTa TOYEK.

DopMynUpPOBaTh ONPEAECICHUSI OKPYKHOCTH MU Kpyra, XOpAbl M AUaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOWCTBAMU. Y METh IIPUMEHSATH 3TH CBOMCTBA IIPU
pELICHUH 3a7ay.

Bianets moHSATHEM OIKMCAHHOM OKOJIO TPEYrOJIBHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThbes ¢akTamMu O TOM, YTO OWCCEKTPHUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCs] B OJHOW TOYKE, MU O TOM, YTO CEPEAUHHBIE
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

BiianeTe noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUSI.



[Tonp30BaThCs MPOCTEUIIMMHU TEOMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO IIUPKYJISI U
JINHEWKMU.

K koHmy oOydenuss B 8 kJacce O0Oy4arIIMIiCS MOJYYHUT CIEAYIOIINE
MIpEAMETHBIE PE3YJIbTATHhI:

Pacno3snaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCSI KX CBOMCTBAMU MIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsThL CBOMCTBA TOYKH MEPECEUCHHUST MEIHMAH TPEYrojbHHUKA (IIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners moHsiTueM cpeHel JIMHUU TPEYTrOJbHUKA U Tpamneluu, TPUMEHSThH
UX CBOICTBa MpU pEHICHUU TreoMeTpudeckux 3agad. [lomb3oBaThes TeopeMoi
daneca ¥ TEOPEMOI O IPONOPIIUOHATILHBIX OTPE3KaX, MPUMEHSTh UX JIJIsl pEIIeHUS
MPaKTUYECKUX 3aj1ad.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJTBHUKOB B PEIIICHUU F€OMETPUUECKHUX
3a/ay.

[Tons3oBathest Teopemoit Iludaropa s pernieHus TEOMETPUUECKUX U
npakthuueckux 3amad. CTpoWTh MaTeMaTHYECKYH) MOJEIh B  MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSITEBHO JIEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JIJIUHBI.

Brnanerp DNOHATHMSAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [1071b30BaThCA ITUMU MOHATUSAMU JJISl PELICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCO0aMU) TUIOMIAb TPEYTONIbHUKA U TLIOMIATU
MHOTOYTOJIbHBIX ~ Quryp (moib3ysiCh, TJ€ HEOOXOJUMO, KAIbKYIATOPOM).
[TpuMeHATh MONIYyYEHHBIE YMEHHUSI B IPAKTHYECKUX 3a/1a4ax.

Brnanerp NOHATUSMH BIHMCAHHOTO M ILEHTPAJIBHOIO yIJa, HCHOJb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MEXIy XOpJAaMH (CEKYIIUMH) U yTIe MEKIY
KacaTeJIbHOW M XOPAOM MPHU PEIIEHUU N'€OMETPUUECKUX 3aad.

Brnanerp MoHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PEUICHUU 3a]a4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJENH JUIs 3a7a4 PeaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHUEM TMOAO0MS W TPUTOHOMETPUHU (TIONIB3YyACh, TNIE HEOOXOAMMO,
KaJbKYJATOPOM).

K xonmy oOyuenus B 9 Kjacce 0Oy4aromuiCs TMOJTYyYUT CICAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMHM OCTPHIX VYIJOB, HAaXOIWTh C WX
MIOMOIIBIO PA3JIMYHBIEC AJEMEHTHI MPSIMOYTOJBHOIO TPEYTroJibHUKA («pellIeHHe



MPSAMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYJISATOPA) JITAHBI
W yTJIBI JTSI HeTAOJUYHBIX 3HAYCHUH.

[Tonmp3oBaThCs popMyliaMu MPUBENCHUS W OCHOBHBIM TPUTOHOMETPUUECKHM
TOXKJIECTBOM JUII HAXOXJICHHSI COOTHOIICHUH MEXIy TPUTOHOMETPUICCKUMHU
BEJIMYUHAMHM.

Hcronp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), TPUMEHITh WX TIPH
pEIICHUH TeOMETPUUECKHUX 3a]1a4.

Brnagets  moHsATHSAMH  TpeoOpa3oBaHUS  MOAOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Guryp. Iloap30BaThCsi CBOMCTBAMHU MOA00US MPOU3BOIBHBIX
Guryp, ymeThb BBIUMCIATH JJIMHBI W HAXOAWTh YIJIBI Yy TMOJO0OHBIX (HTyp.
[TpuMeHATH CBOWMCTBA MMOJOOUS B TPAKTHYCCKUX 3ajadax. YMETh HPHUBOJIHUTH
IPUMEPHI TOJJOOHBIX (PUTYDP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOP/, O TPOU3BEIACHHUH
OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeJIbHOM.

[Tonb30BaThCSA BEKTOpPAMH, NMOHMMATh MX T€OMETPHUYCCKHH W (PU3MUYCCKU
CMBICJI, TPUMEHATh HMX B PEHICHUW TECOMETPUYSCKUX M (PU3MYSCKHX 3ajad.
[TpuMeHATH CKaIApHOE MPOU3BEICHUE BEKTOPOB JIJIsI HAXOXACHUS JJIMH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH TeOMETPHUSCKUX U TPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSIMH MPaBHILHOTO MHOTOYTOJIBHHUKA, JIJTHHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXXHOCTH W paJdaHHOW MEphl yIriia, yMETh BBIYMCIIATH IUIOMIATh
Kpyra u ero 4acteil. [[puMeHsTh oJIydeHHBIC YMEHUS B IPAKTUYCCKUX 3aadax.

Haxomute ocw (WM LEHTPHI) CUMMETPUU (UTYP, NMPUMCEHSATH IBHIKCHUS
IUIOCKOCTH B IIPOCTEHUIITUX CITyYasiX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYCCKUE
MOJICIIH IS 3a/1a4 peabHOM JKU3HU U MPOBOJUTH COOTBETCTBYIONINE BHIYUCICHUS
C TIPHMCHCHHEM II0JIOOMS W TPUTOHOMETPUYECCKHUX (YHKIMH (ITOJNB3YSICh, TJIE
HEO0OXO0UMO, KAJIBKYIJIITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

[Ipocreiiume reoMmerpuyeckue GUrypsl v
UX CBOMCTBA. MI3MepeHne reoMeTpuIecKux
BEJTUYMH

TpeyronbpHUKH

[TapannenpHble NpsiMbIE, CyMMa YIJIOB
TpPeYroJbHUKa

OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue
MOCTPOCHHUS

[ToBTOpEeHuUE, 0000IIIEHNE 3HAHMI

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME

KoaunuecTBo 4acoB

Bcero

14

22

14

14

68

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f415e2¢e

bu6mmorexa [IOK
https://m.edsoo.ru/7f415e2¢e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢e



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

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

YeThIpEXyroJIbHUKN

Teopema @aneca u TeopeMa o
MIPOMOPIIMOHANBHBIX OTpe3Kax, MOI00HbIE
TPEYTrOJbHUKHU

IInomans. Haxoxaenne niaomangei
TPEYroJIbHUKOB U MHOTOYTOJIbHBIX (PHUTYP.
[Tnomamu mogoOHBIX Guryp

Teopema [Tudaropa u Hagyana
TPUTOHOMETPUU

VYriabl B OKpY)KHOCTH. Briicanubie 1

OIIMCAHHBIC YCTBIPCXYI'OJIbHUKU.
KacaTtennpHbie K OKPYXHOCTH. Kacanme

OKPY>KHOCTEH

[ToBTOpEHUE, 0000IIIEHNE 3HAHMI

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

KoaunuecTBo yacoB

Bcero

12

15

14

10

13

68

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [{OK
https://m.edsoo.ru/7f417e18

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

bubmuoreka [JOK
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
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Tpuronomerpus. TeopeMbl KOCUHYCOB H
CUHYCOB. Penienne TpeyroibsHMKOB

[IpeobpazoBanue nogobus. Merpuueckue
COOTHOIIECHUS B OKPY>KHOCTH

BexTops!

JlexkapTOBBI KOOPAMHATHI HA TUIOCKOCTH

[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
OKPY>KHOCTH U IUIOIIAJb KPYyTa.
Brruucnenune niomanei

Z[BI/I}KGHI/IH IIJIOCKOCTH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME

KoaunuyecTBo yacoB

Bcero

16

10

12

68

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f41lal2c

bubmmoreka [IOK
https://m.edsoo.ru/7f41lal2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41lal2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41lal2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c



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-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., bByty3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe oduiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA
[Toypounoe nmianupoBanue ['eomeTpust 7 ki1, 8 K1, 9 K1 TEXHOJIOTMYECKHUE

KapThl ypokoB Kk yueOHuKy JI.C. AtanacsHa u ap.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.edu.ru
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