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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o «[l'eomeTpun» Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesibHON
nporpammsbl, npeactaBieHHbIX B ®I'OC OOO, a Takke Ha OCHOBE XapaKTEPUCTUKU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB  JYXOBHO-HPAaBCTBEHHOTO  pa3BUTHUS, BOCIHUTAHUS U
COLIMANIM3aMU 00yYaroMXcs, MpeAcTaBIeHHOW B (emepanbHOil pabodeld mporpamme
BOCITUTaHUS.

PaGouas mporpamma no «I'eomeTpun» Ha ypOBEHb OCHOBHOI'O OOIIEro 00pa3oBaHus
Uit o0yuaromuxcs 9-x kiaccoB pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

° ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBaHuu B
Poccniickont @enepanun»;

o npuka3a Munnpocsemenuss ot 31.05.2021 Ne 287 «OO0 yTBep)aeHUU
(enepanbHOro rocyAapCTBEHHOTO OOpa30BaTENbHOIO CTAHJIApPTa OCHOBHOIO OOIIEro
00pa3oBaHUsI;

° npuka3a Munnpocsemenuss ot 18.05.2023 Ne 370 «OO0 yrBepkIeHUU
dbenepanbHOil 00pa3oBaTEILHON MTPOrPaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUS»;

° npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O0 yTBepx)aecHUU
[lopsinka opranu3alMy U OCYIECTBIECHUsI 00pa30BaTENIbHOMN NEATEIBHOCTH M0 OCHOBHBIM
o0uieo0pa3oBaTeabHbIM IIpOrpaMMaM — OOpa30BaTeNbHBIM IPOTrPaMMaM HAYaJIbHOTO
00111ero, OCHOBHOI'O OOIIIETO U CPEAHETO 00IIEro 00pa30BAHMSY;

° CII 2.43648-20 «CaHHTapHO-3MIHJIEMHUOJIOTHYECKHE  TpeOOBaHUA K
OpraHM3alysIM BOCHHUTAHUA U OOy4Y€HUSs, OTIbIXa U O3JIOPOBJICHUS JE€TEH U MOJOICKNY,
YTBEPAKIACHHBIX OCTAHOBJIEHUEM IJ1aBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHudyeckue HOpPMaTHBbI M TpeOOBaHUA K
oOecrieyeHn0 0e30MacHOCTH W (KWiau) OEe3BpPEeIHOCTH HJisi 4YelloBeKa (PaKTOpOB Cpeibl
oOWUTaHUS», YTBEPKIACHHBIX TOCTAHOBJIEHUWEM TJIABHOTO CAaHUTAPHOTO Bpaya oOT
28.01.2021 Ne 2;

° y4eOHOTO IUJJaHa OCHOBHOTO 00miero oOpa3oBaHUs, YTBEPXKIEHHOTO
npukazoM MAOYVY «lllkoma No 115» ot 31.08.2023 Ne 608 «O06 yTBEepkKI€HUU OCHOBHOM
00pa3zoBaTeIbHON MPOTPAMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs»;

° denepanbHOit paboueii mporpaMMebl o yueOHOMY Kypey «I'eomeTpusi».

'eoMeTprst KaKk OOWMH M3 OCHOBHBIX Pa3[eJIOB IIKOJBbHOM MAaTEMATHUKHU, WMEOIIUN
CBOEH IIeNIbI0 00€CTeUnTh W3YYCHHE CBOWCTB W pa3sMepoB GUTYp, UX OTHOIICHHH U
B3aMMHOE PACIIOJIOKEHUE, ONTUPAETCS HA JIOTUYECKYIO, I0KAa3aTeNbHYIO JIMHHIO. [[eHHOCTh
U3YYEHHUS] T€OMETPUM HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs 3aKJIIOYAETCS B TOM,
4TO OOYyYaloIIMHCS YYUTCS TMPOBOJIUTH JIOKA3aTeNIbHbIE PACCYXACHUS, CTPOUTH
JOTUYECKHE YMO3AKJIIOYEHMS, JOKa3blBaTb HWCTUHHBIE YTBEPKIAEHUS U CTPOUTH
KOHTPHPUMEPHI K JIO)KHBIM, MPOBOJUTH PACCYXKICHHUS «OT MPOTHUBHOIO», OTJIMYAThH
CBOMCTBa OT NMPU3HAKOB, GOPMYIUPOBATH OOPATHBIE YTBEPKICHUS.



BTopoli nienpro n3y4eHunst rTeOMETPUU SIBISAETCS UCIIOIb30BaHNE €€ KaK HHCTPYMEHTA
IIPU PELICHHM KaK MAaTEeMAaTUYEeCKHX, TAK M IMPAKTUYECKHX 3aay, BCTPEUAIOLIUXCS B
peanibHON Ku3HU. OOy4alOUUICS MOJKEH HAyYUTHCS OMPENEIUTh T'€OMETPUUYECKYIO
burypy, onucarh ClOBaMU JAHHBIA YEPTEXK WIM PUCYHOK, HAWUTHU IUIONIA/Ib 3€MEJIbHOTO
y4acTKa, pacCUuTaThb HEOOXOAMMYIO JIMHY ONTOBOJOKOHHOrO Kalensi Win TpeOyembie
pasMepsl rapaxa i aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpas, BBIUMCIHTEIbHAS
JUHHS B U3ydeHHH TreoMmeTpuu. [Ipm pemeHnn 3amad NPaKTUYECKOTO Xapakrepa
oOydJaronuiicss y4HuTCsl CTPOUTH MaTeMaTHYECKHUE MOJEIHU PeabHbIX >KU3HEHHBIX
CUTyalluid, TPOBOAUTH BEIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD MMOJIYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxxHO MOJUEPKUBATEH CBSI3U T€OMETPUH C APYTUMH YYEOHBIMH MPEIMETaMHU,
MOTHBHPOBATh HCIIOJIB30BATh OMPEACIICHUS TEeOMETpUYeCKuX (UTYyp U TOHATHUH,
JE€MOHCTPUPOBATh MPUMEHEHHUE TMOJTYYCHHBIX YMEHHN B (PU3UKE W TEXHUKE. DTHU CBS3H
Haubosiee SpPKO BUAHBI B TeMax «Bekropb», «TpUroHOMETpHYECKUE COOTHOILIECHUSY,
«Meton koopaunat» u «Teopema [Tudaropar.

VYyeonslii Kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxanus: «l'eomeTpruueckue GUrypsl U UX CBOMCTBay, «M3MepeHne reoMeTpuyecKux
BEJIMYMHY», «JleKapTOBBl KOOpAMHATHI Ha IUIOCKOCTH», «Bektopbl», «/IBuxkeHus
IUIOCKOCTWY, «[Ipeobpa3oBanus mopoous».

Ha usyuenue yuebHoro xypca «l'eomerpusi» orBonutcs B 9 kiacce — 68 yacoB (2
yaca B HEJICIIIO).



COILEPKXAHUE OBYYEHUA
9 KUIIACC

Cunyc, xocunyc, tanreHc yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEIACHHUS.

Pemenne TtpeyronpHukoB. TeopemMa KOCMHYCOB M TeopeMa CHUHYCOB. Pemienue
MPAKTUYECKUX 3a]1a4 C UCTIOIb30BaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeAeHHH OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB
CEKYIINX, TEOpeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, miuHa (MOJyJsib) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOMIOJIOKHO
HAIPAaBIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALINN HAJ
BeKTOpamH. PasnoskeHue BEKTOpa MO JBYM HEKOJUIMHEApHBIM BeKTopam. KoopauHAaThI
BekTopa. CKalsgpHOE MPOW3BEICHHWE BEKTOPOB, MPUMEHEHHWE ISl HAXOXKACHHUS UIMH U
yTJIOB.

JlekapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YpPaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpJMHATAX, MEPEeceUeHNe OKPYKHOCTEH W mpsAMbIX. MeTon KOOpAWHAT U €ro
MPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJILHUKH. J{JTMHA OKpY>KHOCTU. ['pasycHast u paguaHHas Mepa
yriia, BBIYMCIEHUE JUIMH OyT OKpykHOcTel. [1nomanp kpyra, cekropa, CerMeHTa.

JIBUKEHHUST TJIOCKOCTM UM BHYTPEHHUE CHUMMETpUU Guryp (3seMeHTapHbIe
npencrapienus). [lapamensubiii nepenoc. [ToBopor.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

JInuHoCTHBIE Pe3yJIbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHOro kKypca «l'eomeTrpusi»
XapaKTepU3yrTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHKH,
LHEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSAM POCCUHMCKUX MAaT€MaTUKOB U POCCUUCKOU
MaTeMaTU4YECKOM IIKOJbI, K HMCIOJB30BAHUIO ATUX JOCTHKEHHU B JAPYrMX HayKax H
MPUKIAAHBIX cepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN TpaKJaHWHA U Pea3alli €ro IMpas,
IPEICTaBIICHUEM O MaTeMAaTHUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SABJICHUM, TMPOILEAyp TpPakJaHCKOro oOImecTBa (HampuMep, BBIOOPHI,  OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO HTUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HayKd, OCO3HAHHMEM BaXXHOCTH MOPAJIbHO-3TUYECKUX
MPUHIIUAIIOB B €S TEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOU Ha aKTUBHOE yYaCTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 MATEMATUYECKOM
HaIMpaBJICHHOCTH, OCO3HAHWEM BaKHOCTU MAaT€MaTUYECKOr0 00pa30BaHUs Ha MPOTSHKEHUHU
BCEM OKM3HM JUIsl  YCHEIIHOM MNpo(eCcCUOHANbHONW JIESITEIBHOCTH W Pa3BUTUEM
HEOOXOUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM WHIAMBUIYATbHON
TPaeKTOpUM OOpa30BaHUs U >KU3HEHHBIX IUJIAHOB C Y4YETOM JIMYHBIX HHTEPECOB U
OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CITOCOOHOCTHIO K AMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTEMaTUUECKUX
0o0OBEKTOB, 3a/lad, pEIICHUW, PACCYXKICHUN, YMEHHUIO BHUIETh MaTEMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHUEHTaIMel B JACSATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUYHBIX MpPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKA, IPUPOIBI U OOIIECTBA, TOHUMAaHUEM
MaTeMaTUYeCKOW HAayKHd KakK c(hepbl 4eTOBEYECKOM JCSITEIBHOCTH, ITANOB €€ pa3BUTHUS U
3HQUUMOCTH JUISl Pa3BUTHSL UMUBWIM3ALMM, OBJIQJCHUEM S3BIKOM MATEMAaTHKU U
MaTeMaTH4YECKON KyJIbTypOl KaK CPEJICTBOM IO3HAHUS MHUpPA, OBJIAJICHUEM MPOCTEUIITUMHU
HaBBIKAMU HUCCIICIOBATEIIbCKOMN AESTEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMUpPOBaAHHE KYJbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:



TOTOBHOCTBIO NPUMEHSTh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO 370pPOBbS,
BEJICHUS 370pPOBOTO 00pa3a >XKW3HHW (3M0pOBOE MHUTaHWE, COAJTAHCUPOBAHHBIA PEKUM
3aHATUU U OTAbIXA, peryyisipHas (pu3nyecKas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBIKA
peduiekcun, MIpU3HAaHUEM CBOETO IIPpaBa Ha OIIMOKY U TaKOI'o JK€ IpaBa JPYyroro 4ejaoBeKa;

7) 3ko/10TMYECKOE BOCTIMTAHME:

OpUEHTallMeld Ha MPUMEHEHHWE MAaTeMATHYECKUX 3HaHUM U1 pelieHus 3a1ad B
00JIaCTU COXPAHHOCTH OKpYKaroLIed Cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKHA HX
BO3MO>KHBIX ITOCJIEICTBUI /17151 OKPYKAIOIIEeH Cpe/ibl, 0CO3HAHUEM IJI00aIbHOIO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U ITyTEH UX PELICHHUS;

8) aganTanus K N3MEHAIMMCS YCI0BUAM CONHAILHOH M IPUPOAHOI cpe/bl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPAaKTHUYECKYI0 JeATEIbHOCTb, B TOM YHUCJIE YMEHHUE
YUUTBCS Y JAPYTUX JIOJeH, NpuoOpeTaTb B COBMECTHOH NEATEIbHOCTH HOBBIE 3HAHUS,
HaBBIKM Y KOMIIETEHIIUH U3 OIBITA JPYTHUX;

HEO0OXOAMMOCThIO B (QOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucIe (OPMYIHPOBATH
UJIeH, MOHATUA, TUIOTE3bl 00 OOBEKTAX M SBJICHHUSX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
0CO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOMNN KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUS U
AecTBus, GOPMYITHPOBATH M OIICHUBATh PUCKU U TIOCEICTBUA, POPMUPOBATDH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBbie jornueckue aeicTBUA:

e BBIABIKATH M XapaKTEPU30BAThb CYIIECTBEHHBIC IIPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHM, OTHOUIEHMH MEXAY MNOHATHSIMH, (HOPMYIHPOBAThH
OTpe/ieNIeHUs] OHITUN, YCTaHABIMBATh CYLECTBEHHBIM NMPU3HAK KilacCU(PUKAIIIH,
OCHOBaHMs 1J11 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYKJECHUS: YTBEPAUTEIIbHbBIE
U OTpULIATEIbHbIC, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIC;

e BBIABIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U IIPOTUBOpPEYUS B
(dakTax, AaHHBIX, HAOJMIOJECHUSX W YTBEPXKICHUAX, NpeajiaraTb KpPUTEPUH ISt
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JeNaTh BBIBOABI C MWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, [JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTeNbCTBA MATEMaTHYECKUX YTBEPXKIACHUM (MpsIMBIE U OT
OPOTUBHOIO),  MPOBOJAUTH  CAMOCTOATENBHO  HECJOXKHBIE  JJOKa3aTelIbCTBa



MaTeMaTH4eCKUX (PaKTOB, BBICTpaMBaTh apryMEHTALUIO, MPUBOAUTH MPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIACHHUS;

BBIOMpATh CIOCOO perieHus yuyeOHOU 3a7auu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauOosiee MNOAXOASAIUNA C yY4ETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble nucciiegoBarTe/bCKHeE AeiiCTBUS.

MCIIONIb30BaTh  BOMPOCHI KAaK MCCIEAOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
(GopMynupoBaTh  BOIPOCHL,  (PUKCUpYIOIIME  NPOTUBOpEYUE,  MIpodiIemy,
CaMOCTOSITEJIPHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (pOopMHpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

MIPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY IJIaHY HECJIOXHBIN SKCIIEPUMEHT,
HEOOJIBIIOE HCCIENOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO  (pOPMYJIUPOBATh O0O0OOIIEHUS U BBIBOABI IO pe3yibTaTaM
NpOBEAEHHOTO  HAONIONEHUS, HCCIEAOBAHUA, OICHHWBAaTh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakkKe BBIIBUTAThH
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh  HMH(OpPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHS 3a1a4H,

BBIOWpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBATb W HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TMpeAcTaBieHHUs WHGOPMAIMK W WJUTIOCTPUPOBATH pellacMble
3a/1ayy CXeMaMHu, TuarpaMmMaMi, HHOUW rpaduKol U UX KOMOWHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WH(DOPMAIIMU TI0 KPHUTEPHUSIM, MPEIIOKCHHBIM YIHTEIIEM
WK CPOPMYIIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE J1eHCTBUS:

BOCIIPUHUMAThL M (POPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCJIOBUSAMH U
LeJIMH OOIIEHUs], SICHO, TOYHO, TPAMOTHO BhIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W THCBMEHHBIX TEKCTaX, [JaBaTh IMOSICHEHUS IO XOJy pCEIIECHUsS 3aJayu,
KOMMEHTHPOBATh MOJIyYEHHBIN PE3YJIbTAT;

B XO0Jie OOCYXJIEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOiemMbl, pelraeMon 3aJayd, BbICKA3bIBaTh WJIEHU, HAlEJICHHbIE Ha IOUCK
pEIIeHUs], COMOCTABIISITh CBOU CYXAEHUS C CYXACHUSIMU APYTUX YUYACTHUKOB
auanora, OOHapy)XMBaTh pPa3IMuue M CXOJICTBO TMO3HIMH, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



e TIPEACTaBIATh pE3yJbTaThl pEHICHHUS 3aJadyd, SKCIEPUMEHTa, HCCIEI0BaHMUS,
MPOEKTa, CAMOCTOSITEIFHO BHIOMpaTh (QOpMaT BBICTYIUICHHS € Y4YETOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIuTOPHUH;

e TIOHMMATh U UCIOJIH30BATH MPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYaTIbHOU PabOThI
U pelICHUU Y4eOHBIX MaTEMAaTUUYECKUX 3a]1aY,

e TMPUHUMATHh I1€Jb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATH OPTraHU3AIHIO
COBMECTHOI padoOThl, paclpenesarTb BHIbI padoOT, AOrOBapHBAaThCSA, OOCYXKIaTh
IpoLIeCC U Pe3yJIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIbKUX JTIOJICH;

e Y4YacTBOBaTh B TPyHIoBbIX ¢opmax pabdoThl (0O0CYXACHHUS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbI U IPYTHE), BBHITIOJHITH CBOIO YaCTh padOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C JPYTMMHU YICHaMHU KOMaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia
B 00mUI TPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJECHCTBUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranuzamnus:

e CAMOCTOSITEIBHO COCTABJIAThH IUIAH, aJlTOPUTM pPEIICHUS 3aAaud (WM €ro 4acthb),
BBIOMPATh CHOCOO peleHus C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEHM, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapHaHThl PEIICHUN C
y4€TOM HOBOM HH(OpMaLIHH.

CaMOKOHTPOJIb, SJMOLHOHAIbHBIH MHTEJICKT:

e BIAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIA IMpollecca M pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauH;

e TMpEIBUJETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NpPU pELICHUH 3a]ayH,
BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLEHUBATh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IIOCTABICHHOW IENH U
YCIIOBUSIM, OOBSICHITh MIPUUMHBI JOCTHKEHUS WU HEJOCTHKEHUS 1I€TTH, HAXOIUTh
OIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koHy oOyueHus B 9 kijacce oOy4aronIuiicsi MOJYYUT CIEOYIONIUE MPEAMETHBIC
pe3yNbTaThL:

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUM OCTPBIX YIJIOB, HAXOIUTh C WX IOMOIIBIO
pa3JIMYHbIE BJEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («PEUIEHHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MNOMOIIBIO KaJdbKyJsiTOpa) JUIMHBI W YIJIBl IS
HETa0IMYHBIX 3HAYCHUH.



[lonb3oBatbes  GopMynaMu TNPUBENEHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJI1  HAxOXKJIEHUA COOTHOLIEHUH  MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcrnons30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUISI HAxXOXKIACHUS Pas3IMYHBIX
AJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY»), NPUMEHATh MUX HPU PELICHUU
r€OMETPUYECKUX 3a/]aY.

Brnagerr mnonsTHsMH mpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbIX ¢uryp. [lonb3oBarbesi cBoWcTBaMU NOJA0O0MS MPOU3BOJBHBIX (UTYpP, YMETh
BBIUMCIIATH JUIMHBI U HAXOAUTh YIJbl Y NOAOOHBIX (uryp. [IpumeHsTs cBOMCTBA 000U
B MIPAKTUYECKUX 3a7a4aX. YMETh IPUBOAUTH MPUMEPHI MOJTOOHBIX (PUTYP B OKPYXKAIOIIEM
MHUpE.

[lonb3oBaTbcad TeOpeMaMU O MPOMU3BEACHUU OTPE3KOB XOpI, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMHU, MOHMMATh MX I€OMETPUUECKUM M (U3NYECKUN CMBICI,
MPUMEHSATh UX B PEUICHUU F€OMETPUYECKHUX U (pU3ndecKux 3anad. [I[puMeHsaTh ckansipHoe
MPOU3BEICHNE BEKTOPOB JJIs1 HAXOKJAEHUS JUIMH U YTJIOB.

[lonb30BaTbCd METOAOM KOOPJAMHAT HA IJIOCKOCTH, MPUMEHSATH €ro B PELICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bragers MOHATUSAMM NPaBWIBHOIO MHOTOYTI'OJIBHHUKA, JJIMHBI OKPY’KHOCTH, JJIMHBI
IYyTd OKPY>KHOCTH M paJMaHHON Mephl yIJa, YMETh BBIYUCIATH IUIOMIAAb Kpyra U €ro
yacteil. [[puMeHsTh MOJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

HaxoauTs ocu (Uau LEHTPBl) CUMMETPUU QUTYP, IPUMEHATH JBUKEHUSI INIOCKOCTH B
IIPOCTEUILINX CITyYasiX.

[IpuMeHATh MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJEIIN
IUISL  3aady  peaJlbHOW JKW3HM W TPOBOJUTH COOTBETCTBYIOLIME BBIUYMCICHUS C
MPUMEHEHUEM MOJ00MS U TPUTOHOMETPUUECKUX (PYHKIUH (MOJIb3YACh, T/I€ HEOOXOAUMO,
KQJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undppoBbIie
Ne i/ P Konrpoabnsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnunoreka [JOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [TpeoOpazoBanue noaobus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexropet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpAMHATHI Ha MIJIOCKOCTU 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKU. JlTMHA
5 05 YKHOCTH U TLJIO y; b Kpyra g 8 bubmmorexa [OK
Py m Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mnomanei
bu6mmoreka [IOK
0 Jpmiketis I0CkoCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aUs 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHMUE

9 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 OrnpesnenieHre TPUrOHOMETPUUECKUX 1 bubnnoreka [JOK
¢bynkuii yriaos ot 0° go 180° https://m.edso0.ru/8al424bc
2 DopmyIbl TpUBEICHUS 1
bu6mmoreka [IOK
3 T 1
COpEMa KOCHHYLOR https://m.edsoo.ru/8a14336¢
4 Teopema KocuHYyCOB 1
bu6nmoreka [JOK
> Teopema kocnitycos 1 https://m.edsoo.ru/8al42d5e
bu6nmoreka [JOK
T 1
6 eOpEMa CHHycop https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cunycoB 1
9 Haxosxnenue 1jiMH CTOPOH M BEJIMYWH YTII0B 1 bubnmoreka [JOK
TPEYTrOJIbBHUKOB https://m.eds00.ru/8a1430b0
bubmuorexa [JOK
10 Peuuterme Tpeyronbiikon 1 https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
11 P 1
CILSHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
12 Pewtertie TpeyroibHitikon L https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHIKOB 1 bubnuorexa [JOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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[IpakTnueckoe NpUMEHEHNE TEOPEM

https://m.edsoo0.ru/8al42acQ
bubmuoreka [JOK

14
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB
KontponbHas padota nmo teme "Permenue bubnunoreka HOK
16 "
TPEYroJIbHUKOB https://m.edsoo.ru/8al4392a
bu6mmoreka [IOK
17 I1 0 0
OIBETHE O MPSOLPASORAHMIL HOAODMA https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI ITOI00HBIX bubnnorexa [HJOK
dburyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIC 3JIEMEHTHI TIOJOOHBIX
duryp
TeopemMa o0 npou3BeAEHUN OTPE3KOB XOP,
20 T€O peMa omn pOI/I3Be I[eHI/II/I OT pe3KOB . bubmmorexa [JOK
p p A p . https://m.edsoo.ru/8al4406e
CEKYIINX, TeOpeMa O KBaJIpaTe KacaTelIbHON
TeopemMa o0 npou3BeAEHUN OTPE3KOB XOP,
21 T g Ma O I g U3BE I[eHI/II/I OT pe3KOB . bubmorexa HOK
COPEMA O TIPOUSBER p . https://m.edsoo.ru/8al441a4
CEKYIINX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeCHUN OTPE3KOB XOP/I,
22 T y Ma O I y 13B ’ HUU TTp €3KOB . bubmorexa HOK
COPEMa O IPOUSBENC oTP . https://m.edsoo.ru/8al442da
CEKYIINX, TeOpeMa O KBaJipare KacaTeJlIbHOU
93 [IpumeHeHue TeopeM B pelIeHUH bubnuorexa [IOK
FeOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
[IpuMeHeHue TeopeM B peleHnn bubnmnoreka [JOK
24
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 [IpumeneHne TeopeM B pELIEHUN bubnnoreka [HOK

reOMCTPHUICCKUX 3aaa4

https://m.edsoo.ru/8a144578
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KonrponsHas pabora o teme

26 "[IpeobpazoBanue moa00usI. 1'\'/[eTpI/I‘IeCKI/IC ngi;;?:;igﬁga 144748
COOTHOIIEHHS B OKPY>KHOCTH
97 Omnpenenenue BeKTOpoB. PU3HUECKUI 1 bubnnoreka [HOK
IF€OMETPUYECKHUM CMBIC BEKTOPOB https://m.eds00.ru/8a144960
28 Ciio’)keHre U BBIYMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue 1 BBIMUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHOKE€HHE BEKTOPA HA YUCIIO https://m.edso0o.ru/8a144d52
30 CrnoskeHue ¥ BEIUUTAHUE BEKTOPOB,
YMHOXCHHE BEKTOpa Ha YUCIIO
31 Pasnoxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
bubnnorexka [JOK
32 Koopuatst peiropa https://m.edsogru/8a144fbe
33 CkansipHO€ MpOMU3BEICHNUE BEKTOPOB, €T0 bubnuoteka [JOK
IIPUMEHEHHUE I HAXOXKIAEHHUS JUIUH U YIJIOB https://m.edsoo.ru/8a14539c¢
34 CkansipHO€ TTpoU3BeIeHNE BEKTOPOB, €T0 bubnuoteka [JOK
IIPUMEHEHHE ISl HaXOXACHUS JJIMH U YIII0B https://m.edso00.ru/8a14550e
35 Pemenue 3a1a4 ¢ mOMOIIBI0 BEKTOPOB bubmmorexa [JOK
https://m.edsoo.ru/8al44c3a
36 Pemenwe 3a/1a4 ¢ MOMOIIBIO0 BEKTOPOB bubmmorexa LOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB IS pEIIeHUs 3a/1a4
buzuku
38 Kontponbras padota mo teme "Bektopsr” ngs?;;f:;zgﬁga 145508
39 JlexapTOBBI KOOPAMHATHI TOUYEK Ha



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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IIIIOCKOCTH

40 VYpaBHeHHE MPSIMOI bubmmorexa LOK
https://m.edso00.ru/8al45c48
41 VYpaBHeHHE NpsAMON
bubnunoreka HOK
42 ¥pABHEHHE OKPYKHOCTH https://m.edsogru/8a14635a
43 Koopaunatsl Touek nepecevyeHus bubnunoreka [JOK
OKPYKHOCTH U TIPSIMOM https://m.edso00.ru/8a146620
Meroa KOOpAMHAT NPH PELICHUN
44 reOMETPUUYECKUX 3a/1a4, MPAKTUYECKUX
3a1a4y
Meroa KOOpAUHAT NPH PELICHUN
45 reOMEeTPUUYECKUX 3a7au, IPaKTUYECKUX
3a1a4y
MeTo KOOpAMHAT IPU PELLIEHUU
46 reOMEeTPUUYECKUX 3a/1a4, MPAKTUYECKUX
3a1a4y
47 KonTtponbHas pabora o Teme "/lekapToBbI bubnuoreka [IOK
KOOPJAMHATHI Ha TJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBHUIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnnorexka [JOK
49 Hucno m. JlmuHa oKkpyKHOCTH https://m.edsogru/8a147208
bubnnorexka [JOK
S0 Hueno m. Jlamia okpykHOCTH https://m.edsogru/8a14714c
51 JliiHa AyTU OKPY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK

https://m.edsoo.ru/8al4714c



https://m.edsoo.ru/8a145c48
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bubmuorexa [JOK

53 IT
JIOHAL Kpyrd, CCKTOpa, CermMmerta https://m.eds00.ru/8al147426
54 IImomwane Kpyra, cekTopa, CEerMeHTa Bubmaorexa ITOK
Tt Kpyra, pa, https://m.edso00.ru/8a147750
55 IImomans Kpyra, cCEKTOpa, CErMeEHTa bubmmorexa [IOK
Hats Kpyra, pa, https://m.edso00.ru/8a147750
56 IToHsATHE O ABUKEHUH TDIOCKOCTH bubmmorexa [IOK
A https://m.edsoo.ru/8al47c82
57 ITapannensHBIA IIEPEHOC, IIOBOPOT bubnmorexa LHOK
P p ’ p https://m.edso0o.ru/8a147f16
58 [TapaiuienbHBIN IEPEHOC, IIOBOPOT bubnmorexa LHOK
P p ’ p https://m.edso0o.ru/8a147f16
59 [TapamienpHbIN IEPEHOC, TOBOPOT
60 [TapannenpHbIi IEpEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHU MTPU PELLICHUH bubnnoreka [JOK
3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padora no temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OxkpyXHOCTb. [[BHKEHHUS TITOCKOCTH"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
63 3HaHui. U3Mepenne reoMeTpruYeCcKux bubmnorexa [IOK
' p p https://m.eds00.ru/8a148524
BeMuuH. TpeyroabHUKH
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
64 sganui. [lapamienpasle 1 bubnmorexa LOK
- AP https://m.eds00.ru/8a148650
MEPIICHIUKYIISIPHBIC TIPSIMbIE
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
65 3HaHU. OKPY>KHOCTB U KPYT.

I'eomeTprueckue NoCTpoeHUs. YTJIbl B
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OKPYXHOCTH

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
66 3HaHuM. BrincaHHbie U OMMCaHHbBIC
OKPY>KHOCTH MHOTOYTOJIbHHKOB

67 HToroBast KOHTpOJIbHAs paboTa

68 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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



https://m.edsoo.ru/8a148920

YYEBHO-METOJINYECKOE OBECIIEYEHUME
OBPA30OBATEJBHOI'OINIPOLECCA OBA3ATEJIBHBIE YYEBHbIE
MATEPHAJIBI IS YYHEHUKA

* 'eometpus, 7-9 kiaccel/ Atanacsin JI.C., byryzos B.®., Kagomues C.b. u apyrue,

AxknnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

 AtanacsH JI.C., byry3oB B.®., 'mazkoB FO.A., Hekpacos B.b., FOnuna .. U3yuenue
reoMeTpuu B 7-9 kiaccax: MeToguueckue peKoMeH1aluu.

* Nuenckas M.A. I'eometpus. 7-9 kmaccol: CaMOCTOSATEIbHBIE U KOHTPOJIbHBIE PAOOTHI.
M.: Ilpocsemenue, 2012.

* Mumenko T.M., biunkoB A.Jl. ['eomerpus. 8 knacc: Tematuueckue tectsl. [ A, M.:
[Ipoceemenne, 2012.

* O.H banasx., ['eomeTpust. 3agaun Ha TOTOBBIX UepTexax st HoarotoBku kK OI'D u EID.
 Jlunaktudeckue marepuainsl o reomerpun. 9 kiacc. K yuebnunky Atanacsna JI.C.
«I'eomerpusd. 7-9 knaccel» - MenbaukoBa H.b., 3axapoBa I'.A. — M. : U3gaTenscTBO

«9K3ameny, 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* [Topran Math.ru: 6ubnuoreka, MeauaTeKa, OJMMITHAIBI, 32/1a91, HAYYHBIC IIIKOJIBI,
uctopus Mmatemaruku http://www.math.ru

» OenepanbHbIN HEHTP HHPOPMALIMOHHO-00pa3oBaTenabHbIX pecypcoB (DPLIOP)

http://fcior.edu.ru/



» MaTtemaTtuka B IIKOJIE — KOHCYJIbTaIMOHHBIN eHTp http://www.school.msu.ru

* ['azeta «Matemaruka» M3narenbckuii Jlom «IlepBoe ceHTIOps»
http://www.math.1september.ru

 01maTemaruka OOyuarolas oHJIaiiH-cucTema mo Mmatemaruke https://01math.com/
» Maremarnueckue 3Troas1 http://www.etudes.ru/

» OU3HKO-MaTEeMaTHUSCKUI HAyYHO-TTOMY/IIPHBIN JKYpHAJ JIUIS IKOJIHHUKOB H

crynenToB Ksant http://www.kvant.info/
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