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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAMH W3 OCHOBHBIX pa3JeloOB HIKOJIBHOM MaTEMAaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil menbr0 M3ydeHUss TEOMETPUM SIBJISIETCS HCIIOJIB30BAHUE €€ KaK
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxxHO TOMUYEPKUBATH CBSI3U T€OMETPUU C JIPYTUMH y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOubiit kypc «l'eoMeTpusi» BKIIOYAECT CJEIYIONINE OCHOBHBIE pa3/ieiibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha wmsyudenne yuebGHoro kypca «l'eomerpusi» orBomutcs 204 daca: B 7
KJlacce — 68 yacoB (2 yaca B Heflento), B 8 kiacce — 68 yacoB (2 yaca B HEZEINIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Havanenbie moHsTus reomerpuu. Touka, mpsMmas, OTPE30K, Jy4d. YTOJL.
Buner yrimos. BeprukanbHble U CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunbie Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CHMMETpPHUHU.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE MTOCTPOECHUS C MOMOIIBIO LUPKYJIS U JIMHEHUKHA. TpeyrojbHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIE W PAaBHOCTOPOHHUN TpeyroibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TMNpU3HAKKW PaBHOOEAPEHHOTO TpeyrojbHuka. IlpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W MNpU3HAKU MapajyiedbHbIX nOpsAMbix. Cymma  yriosB
TpPEYroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIbHUKA.

[IpssMOyTONbHBIA TpeyroJbHUK. CBONWCTBO MEAMAHbl MPSIMOYTOJIBHOTO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIBHBIN TPEeYroJabHUK ¢ yriioM B 30°.

HepaBencTBa B reoMeTpuM: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

I'eomeTpuueckoe MecTto TOYEK. buccekrpuca yria ©W CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpYy)XHOCTh M Kpyr, XOpJa W JAuaMeTp, HuX CcBoiicTBa. BzauMmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYroJbHUKA.

8 KUIACC

UYetrpipéxyronpauku. Ilapamnenorpamm, €ro TmpU3HAKA U CBOWCTBA.
YacTHple cilydau MOapajjienorpaMMoB (MIPSIMOYTOJBHUK, pOMO, KBaapar), HX
MpU3HAKK ¥ CBOMCTBA. Tpamenwsi, paBHOOOKas Tpameinus, e€ CBOWCTBA W
npusHaku. [IpsmoyronbHas Tpaneuus.

Meton yaBoenust meauansl. LlenTpansHas cumMmerpus. Teopema @aneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[TogoOue TpeyroabHukKoB, kKodhduuuent nomodus. Ilpusnaku nomodus
TPEYroiabHUKOB. [IpuMenenne nogo0us npu peieHny NPakTUYECKUX 3a1ad.



CpolicTBa miomaaed reomerpuyeckux ¢uryp. @opmynbl Ay IUIOMAIN
TpeyrojibHUKa, NapajuiesorpaMma, pom6a u Tpaneuuu. OTHOLIEHWE MIIoLAe
MoJ00HBIX GUryp.

Bbruncienne miomaned  TPEyroJbHUKOB W MHOIOYIOJIBHUKOB — HA
KJIeTYaToOM Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu peuieHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIJla MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YHKIHUH
yraoB B 30, 45 u 60°.

Bnucannble W LEHTpaJIbHBIE YIIIbl, YTOJ MEXAY KacaTeIbHOW M XOpIoil.
VYriuel  Mexay ~XopAamMM U CeKyllMMH. BrucaHHble M ONUCaHHBIE
YeThIpEXYTOJIbHUKHU. B3anMmHoe pacnosoxxkeHue AByX OKpyxkHocTed. Kacanue
okpyxHocTei. OO1ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreic yrimoB oTr 0 nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pemiennie TpeyronpHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmogpoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O MOpPOM3BENEHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, nnuHa (MOAyNb) BEKTOpa, COHAIPaBJICHHBIE  BEKTOPHI,
OPOTUBOMOJIOKHO  HAMNpPAaBIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyMy HaJ BeKTopaMu. PaziokeHue BEKTOopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOpAWMHATHI HA IUIOCKOCTH. YPaBHEHHS IIPAMOM U
OKPY)KHOCTH B KOOpJIMHATAX, MEPECEUCHUE OKPYNKHOCTEH M MpsAMbIX. Meton
KOOPAHWHAT U €ro MPUMEHEHHUE.

[IpaBunbHbIE MHOrOyroiabHWKH. JlnumHa OkpyxHOCTH. ['pagycHas wu
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEeHUST TUIOCKOCTA W BHYTPEHHHE CUMMeTpuu (uryp (3JieMEeHTapHbIE
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yabTAThl OCBOCHHA IHPOrpaMMbl y4eOHOTO Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NOPOSIBIEHUEM HWHTEpeca K MPOLIOMY M HACTOALIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH Tpak/laHWHAa M peali3aiiuu
€ro MmpaB, MPEJCTaBICHUEM O MAaTeMAaTHYECKHUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHHE:

YCTAaHOBKOW HAa AaKTUBHOE YYacTHE€ B pPEIICHUH NPAKTUYECKUX 3a/ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHANBUIYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUH, YMEHHUIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALIMEN B JEATCIBHOCTM HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKu Kak c@epbl 4YeIoBeuYeCcKOn
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocmuTaHue, GopMHUPOBAHHME KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPUMEHATh MaT€MaTUYECKHUE 3HAHUS B MHTEpEcax CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUN ISl pelleHUs
3a/1ay B 00JIaCTH COXPAaHHOCTHU OKPY>KaIOIIeW Cpeiibl, TUIAHUPOBAHUS TIOCTYIIKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) ajanTanms K U3MEHSIOIMMCS YCJIOBUSAM COLUAILHON U IPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEOIPEACIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYallMIO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JaeiicTBUs:

. BBISIBIATH u XapaKTepU30BaATh CYILIECTBCHHBIEC MIPU3HAKU
MaTeMaTH4YEeCKUX OOBEKTOB, TIOHATHUW, OTHOIICHWH MEXIY TMOHSATUSIMHU,
dbopMyIHpOBATh ONpe/eACHNS MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KiaccupuKaIlui, OCHOBaHMS Ui OOOOINEHWS W  CPaBHEHUS, KPHTCPHUH
MPOBOJAMMOTO aHAIN3a;

. BOCIIPUHUMATH, (OPMYIHPOBATh W IPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;



e  BBIABISITH MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeursl B (DaKTax, HaHHBIX, HAOMIOJEHUSIX W YTBEPXKICHUSIX, MpEaiaratb
KPUTEPUU /IS BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTHUBOPEUHIA,

e  JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e  pa30bupaTh J10Ka3aTeIbCTBA MATEMATHYECKUX YTBEPKIECHUU (MpsSMbIE
U OT NPOTUBHOIO), NPOBOAUTH CAMOCTOSITENBHO HECIOXKHbIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH ApTyMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

e  BbIOMpaTh crnocod penieHust yueOHOM 3a7aun (CpaBHUBATHh HECKOJIBKO
BapMaHTOB  pelieHusi, BbIOMpaTh HaumboJee MOAXONAIUMHA ¢ y4€ToM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

e  HCHOJb30BAaTh BOIMPOCHl KaK HCCIEJOBATEILCKUNA HHCTPYMEHT
no3HaHus, GOPMYIHPOBATH BOMPOCH], (PUKCHUPYIOIIKME MPOTHUBOpPEUYHE, MpodIemMy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh HMCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

e  MPOBOJUTH MO CAMOCTOATEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJbIIOE UCCIEeNOBAHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

e  CAMOCTOSITENIBHO (QOopMyNIHpOBaThH OOOOIIEHUS W  BBIBOABI IO
pe3yibTaTtaM  TPOBEIEHHOTO  HAOJIOJEHUs,  HCCIEJOBaHUS,  OICHUBATh
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;

e  MPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTAThH
MPEINOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e  BBIABJIATH HEJIOCTATOUYHOCTH U M3OBITOYHOCTh MH(POPMAIIUU, JAHHBIX,
HEOOXOAMMBIX JIJISl pEeLICHUs 3a/1a4U;

e  BbIOMpaTh, aHANU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MHGOPMAIUIO PA3IINYHBIX BUAOB U (OPM IPE/ICTABICHHUS;

e  BbIOMpaTh (popmy mpencraBieHus MHGOPMAIMH U WUTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi u uX KOMOMHALIUSAMU;

e  OIICHMBATH HAAEKHOCTH MH(POPMALIMH 110 KPUTEPHSIM, MPEATIOKEHHBIM
YUUTENEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

e  BOCHpUHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBHH C
YCIOBUSIMU U LENIAIMU OOIICHMS, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUKY
3peHHs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJY PELICHHS
3aJa4, KOMMEHTHPOBATh IMOIYYCHHBIN Pe3yIbTar;



e B XoJie¢ 00CYXIEHHs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOM
TEMBbI, TPOOJIEMBI, pEIaeMoil 3a7]au, BbICKa3bIBaTh UJEH, HAIIEICHHBIC HA TIOUCK
peIlleHus, COIMOCTABISATh CBOU CYXKICHHS C CYXICHUSMHU JPYTHX YYaCTHUKOB
auanora, oOHapyKMBaTh pPa3IMuM€ U CXOJACTBO MO3UIMH, B KOPPEKTHOH (opme
(GopMynupOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHUS,

e  TMPENCTaBIATH PE3YyNbTAaThl pEIICHHs  3aJadd, OKCIIEPHUMEHTA,
UCCJIEI0BaHUS, TPOEKTa, CAMOCTOSITENbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3EeHTAIIN U OCOOCHHOCTEH ay TUTOPHH;

e TMOHMMAaThb W HCIOJNB30BaTh TNPEUMYIIECTBA KOMaHAHOH U
WMHIUBHUYaTbHOW pabOTHI IPH PEIICHUU YU4eOHBIX MaTEMaTHUYECKHX 3a71a4;

e TMpPWHMMATH I€b COBMECTHOW  JESATENBHOCTH, IUIAHUPOBATH
OpPTraHM3aIMI0 COBMECTHOM PalOTHI, paclpeaensiTh BUABl paboT, JOroBapruBaThCs,
o0CyXaTh MPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX JIFO/ICH;

e  YyYacTBOBaTh B TPYyNNOBBIX (QopMax paboTbl (0OCYXKIeHUs, 0OMEH
MHEHHSIMH, MO3TOBBIE IITYpMBI U JpPYTHE), BBIOJIHATH CBOIO YacTh PaOOTHI H
KOOPJMHUPOBATh CBOM JCWCTBUSA C JPYTHMH 4ICHAMH KOMAaHJbBI, OIICHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOIIWH MPOAYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e  CaMOCTOSITEJIBbHO COCTABJIATH IUIAH, AJICOPUTM PEUIEHUs 3aJaud (WIH
€ro 4acTh), BBIOMpaTh CIOCOO pEHIeHHS C YYETOM MMEIOIINXCA PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelieHnii ¢ y4¢ToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e  BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJS TIpoliecca u
pe3yJibTaTa peleHUs] MATEMAaTUYECKOW 3a/1a4H;

e  IPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEUICHUU
3a/1auyd, BHOCUTh KOPPEKTUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

e  OLEHUBATH COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTU ITOCTAaBICHHOU
eI U YCIOBUSIM, OOBSCHITh MPUYHMHBI IOCTUKEHUS WIM HEAOCTHXKEHUS LIEIH,
HAXOJUTh OIMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xonny oOyueHus B 7 kjacce OOYy4YarONIMICSA MOMYYUT CIEAYIOLIUE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3yueHHBIE TEOMETpUUECKUE (UTYpBI, OIpPEACIsITh HX
B3aMMHOE pPacCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKUEe (UTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pasMepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BAThH
IPU3HAKK U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 3a/1a4.

[IpoBOUTH JIOTUYECKHUE paccyxaeHus c UCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonb30BaThCad MpU3HAKaAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OnpenensaTe nNapawieNbHOCTh MPAMBIX € IOMONIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymas. OnpenensaT NapajyIeNbHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSTHUM OT TOUYEK OJHOW MPAMOM 10 TOUEK IPYroM MPSIMOU.

PemaTe 3aaun Ha Ki1eT4yaToil Oymare.

[TpoBOAUTH BBHIYUCICHHS W HAXOIUTh YUCIOBBbIE U OYKBEHHbBIC 3HAUYCHMS
yIJ0B B TEOMETPUYECKMX 3aJayaX C MCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHNN JABYX IMapajulesibHbIX NPsMBIX ceKylleil. Pemars npakTtuyeckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Bianetrp moHATHEM TE€OMETPUUECKOIO MECTa TOYEK. YMETh ONPENEIATHh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

DopMynUPOBaTh OINPEACIICHUS OKPYKHOCTH U KpPyra, XOpAbl U JuameTrpa
OKPYKHOCTH, ITOJIb30BATHCS X CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWCTBA NIPHU
peLIeHUN 3a7a4.

BiageTp noHsATHEM ONHMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs (pakTamMum O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA NIEPECEKAIOTCd B OJHOM TOYKE, WU O TOM, 4YTO CEpPEINHHBIC
MEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BianeTp nmoHsTHEM KacaTelbHOM K OKPYXKHOCTH, ITOJB30BAThCS TEOPEMOM
0 NEPIEHINKYISIPHOCTH KacaTeIbHOU U painyca, MIPOBEAEHHOTO K TOUKE KaCaHMUSI.



[lonp30BaThCsl ~ MPOCTEHUIIUMU  TEOMETPUUYECKHUMHU  HEPABEHCTBAMHU,
MMOHUMATh X MPAKTUYECKUA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MMOCTPOEHUS C MTOMOIIBIO IUPKYJIsS
U JINHEUKH.

K xonmy oOyueHus B 8 kiacce OOyyarOIIMICS MOMYYUT CIEAYIONINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh CBOKCTBA TOUKHU MEPECEUCHUs] MEJIMAH TPEyrojbHUKA (IIeHTpa
Macc) B pelieHru 3aad.

Brnaners nonsiTueM cpeHel TUHUU TPEYTOJbHUKA U TPaNeluu, MPUMEHSITh
UX CBOWMCTBa MpU pEIICHUU TeoMmeTpudeckux 3aaad. [lomwp3oBaTthcsi Teopemoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsT,  OpHW3HAKKW  TOMOOUS  TPEYrOJIBHUKOB B PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

[Tonw3oBaTthest Teopemoii Iludaropa nnms pemieHUss TEOMETPUUECKUX H
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp mNOHATHSAMU CHHYyCa, KOCMHYCa M TaHITE€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMH MOHATUSIMU Ui PELICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars  (paznuyHbIMH - croco0aMH)  IUIOIMIAJb TPEYrojbHUKA |
TUTOIIAI MHOTOYTOJIBHBIX (DUTYp (MOJIB3YACH, T/I€ HEOOXOAUMO, KAbKYISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NMOHATUSMHM BOMCAHHOTO W LIEHTPAJIBHOTO YIJa, HMCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Braners nmoHsATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATh CBOKMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA [TPU PELICHUH 3a]1a4.

[IpuMeHATh MOTy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xonny oOydeHus B 9 kiacce 0OyyarONIMICA MOMYYUT CIEAYIOLIUE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIIMH OCTPHIX YIJIOB, HAXOAWTh C WX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaXoMUTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
U Y61 JTsI HeTAOJUYHBIX 3HAUCHUH.

[Tonp3oBaTHCS dbopmymamu IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM I HAXOXIACHUS COOTHOIIEHUH MEXIY
TPUTOHOMETPUYCCKUMH BEIIMYNHAMHU.

Hcmonp30oBaTh TEOpPEMBl CHHYCOB W KOCHHYCOB JUIS HAaXOXKICHUS
Pa3IUYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEHICHUE TPEYTOJbHUKOBY), MPUMEHSTH
WX MPU PEIICHUH T€OMETPUUYSCKUX 3a]1a4.

Brnagets moHATHAMEH —TIpeoOpa3oBaHUS  MOAOOHWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISATH JUIMHBI M HAaXOJIWUTh YIJBl y TMOAOOHBIX QUTYP.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaThCs TEOpeMaMHW O TPOM3BEACHHH OTPE3KOB  XOpA, O
IPOM3BEICHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeabHOM.

[Tonb30BaTHCSA BEKTOPAMH, IMMOHUMATh MX FEOMETPHUYSCKHA U (PU3NUYSCKUM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJIWHAT HA IUIOCKOCTH, NMPUMEHSATH €ro B
PEIICHUH TeOMETPUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BrnageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHUKA, JIJTHHBI OKPYKHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

HaxomuTe ocu (WiH IEHTPBI) CUMMETPUH (DHUryp, MPUMEHSATH JIBHIKCHHS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TprMeHATH MOJTyYCHHBIC 3HAHUS HA TPAKTHUKE — CTPOUTh MAaTEMAaTHUCCKHEC
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHCHHEM IOA00MS W TPUTOHOMETPUYECKUX (GYHKIUN (MONB3YsACh, TIIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHII/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus, 7-9 knaccwl/ Atanacsin JI.C., byry3zos B.®., Kagomiies C.b.
u apyrue, AkimonepHoe oduiectBo «M3narensctBo «IIpocBemeHue

I'eometpus, 9 knacc/ Mepansik A.I'., Tlonouckuit B.b., SAxup M.C.; nox
penakimueit [Togonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI111ecTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bu6moreka LIOK https//m/edsoo.ru



