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NNOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pPAa3/I€JIOB IIKOJIBHOH MaTEMaTUKW, MUMEIOIMIMN CBOEH IEJIbIO
o0ecreynTh U3y4yeHHe CBOMCTB U pa3MepoB (PUTYyp, MX OTHOLICHUH U B3aUMHOE PACIIOJIOKEHHUE, OMUPACTCS
Ha JIOTMYECKYIO, JJOKA3aTeIbHY0 JUHMIO. LleHHOCTh M3y4eHHUs F€OMETPUU Ha YPOBHE OCHOBHOI'O OOLIETo
00pa30BaHMs 3aKJII0YACTCS B TOM, YTO OOYYArOIIMKCS YYUTCS HMPOBOIUTH JIOKa3aTEIbHBIC PACCYKICHHUS,
CTPOUTH JIOTUYECKHE YMO3AKIIIOUEHUS, JOKa3bIBaTh NCTUHHBIC YTBEP)KICHUS U CTPOUTH KOHTPIPHUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYKICHHUS «OT IMPOTUBHOTOY», OTIMYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH
o0OpaTHbIE YTBEPKACHUS.

Bropoii nenpio u3yueHuss reoMETpuu SBIISETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IPU PELECHUU
KaK MaTeMaTU4YeCKHMX, TaK M MPaKTHUECKUX 3aJad, BCTPEYAIOLIUXCA B peanbHON ku3HU. OOydaromuiics
JIOJDKEH HAYUUTHCS ONPEACIUTh TEOMETPUUECKYIO (PUTYpY, ONUCATh CIIOBAaMH JIAHHBIN 4epTEX WM PUCYHOK,
HalTH IUIOIIAJ b 3E€MENIbHOIO YYacTKa, paccuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOIO Kalels WM
TpeOyemble pa3Mepbl rapaxa Jjas aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JIMHUS B
u3ydyeHun reomerpuu. Ilpu perieHun 3amady NpakTUYECKOIO XapakTepa OOy4aroIIMMHCS YYHUTCS CTPOUTb
MaTeMaTUYeCKUe MOJEJIM PEAJbHBIX JKU3HEHHBIX CHUTYalUil, MPOBOAUTH BBIYUCICHUS U OLIEHUBATH
aZIcKBaTHOCTB IIOJIyYEHHOTI'O PE3yJIbTaTa.

KpaiiHe Ba)kHO MOAYEPKUBATE CBSI3U T'€OMETPUU C JAPYIMMU Y4EOHBIMH IpEeIMETaMH, MOTUBUPOBATh
UCTIOJIB30BaTh  OINPENEIICHUs] TEeOMETPHYECKHMX (UTYp U TOHATUH, JEMOHCTPUPOBATH INPHUMEHEHHUE
HOJYYEHHBIX yMEHUIl B (U3UMKe U TeXHUKE. DTH CBs3M Hambosee ApKO BHJHBI B TeMaxX «BekTopsi»,
«TpuroHomerpuueckue cOOTHOIIEHU», «Metoa koopauHaT» u «Teopema Iudaropay.

VYuebHblii Kypc «l'eomeTpus» BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pa3liesibl  COJCpKAHMS:
«["eomerpuueckne Qurypsl M UX CBOWCTBa», «l3MepeHne reoMETpUYECKHUX BEIHYUH», «JleKapTOBBI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekTopel», «/IBrxkenus miockoctuy, «IIpeodpazoBanus momoOus».

Ha usyuenne yue6Horo xypca «I'eomerpusi» orBonutcs 204 yaca: B 7 kinacce — 68 yaco (2 yaca B
HeZeno), B 8 kacce — 68 vacos (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
7 KUIIACC

Hauanbnbie noHsTHs reoMeTpun. Touka, npsmasi, OTPE30K, Jyd. YToi. Bunel yrinos. BepTukansHeie u
CMeXxHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyronbHuK. llapamienbHOCTh U NEPIIEHIUKYISIPHOCTD
IPSIMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOHCTBa OCEBOW cHUMMETpUH. llpumepsl cuMMeTpuu B
OKPY’KaOIllEM MUDE.

OcHOBHBIE IIOCTPOCHHSI C IOMOILBIO IMPKYIs M JuHEWkW. TpeyronpHuk. BbicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepEeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa U pU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [Ipiu3Haky paBeHCTBA TPEYTrOJbHUKOB.

CBolicTBa M MNpU3HAKM NapauieiabHbIX HpsiMbix. CymMma yIJoB TpeyrojibHMKAa. BHeEIIHue yrIiibl
TPEYrOJIbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBONCTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. lIpu3Haku paBeHCTBAa MNPSAMOYIOJBHBIX TPEYTOJIBHUKOB. IIpsIMOYronbHBIA TpEyrolbHHUK C
yriaom B 30°.

HepaBeHncTBa B reOMeTpHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TEOpEMa O
OosblIeM yrie u OoJbLIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

I'eomerpuyeckoe MecTo TOYeK. buccekTpuca yria M CEpeIMHHBIA NEPIEHIUKYISAP K OTPE3KY Kak
TFE€OMETPUUYECKHUE MECTA TOYEK.

OKpy>XKHOCTb U KpYI, XOpAa U JAMAMETp, UX CBOMCTBA. B3auMHOE pacronoxeHue OKPYKHOCTU U
npsimoi. KacarenpHas M cekymass K OKpyKHOCTH. OKpYXHOCTb, BIIMCaHHas B yros. BrnucanHas u
OIMCaHHasl OKPYKHOCTH TPEYIOJIbHHUKA.

8 KVIACC

UYerslpéxyronsauku. [lapamnenorpamM, ero npu3Haku M CBOMCTBA.  YacTHblE — ciydad
napauenorpaMMoB (IIpSIMOYTOJIBHUK, poM0O, KBajJpaT), UX MPHU3HAKK U cBoicTBa. Tpamerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U npu3Haku. [IpsamoyronsHas Tpanenusi.

Meron ynBoeHus Meauanbl. llenTpanbnas cumMmerpusa. Teopema @Paneca U TeopemMa o
IIPONOPLUMOHAIBHBIX OTPE3KaxX.

Cpennve TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyroabHUKOB, KO3QpuiueHt noaodus. Ilpuznaku nogobus tpeyroibHukoB. [Ipumenenue
000U MPH PeIlIEHNH MPAKTUYECKUX 3a/1a4.

CpoiictBa ruiomaneii reomerpuueckux ¢uryp. QPopmynsl Uid  IUIOUAAW  TPEYTOJIbHMKA,
napanienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (QUTYD.

Boruncnenue miomazeil TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [ludaropa npu permeHun npakTHUECKUX 3ajay.

CuHyc, KOCHMHYC, TaHIE€HC OCTPOTO yria MpAMOYTOJIbHOTO  TpeyrojipHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple M LEHTpalbHBIE YIJIbl, YTOJI MEXAY KACATEIbHOM M XOPAOW. YTIbl MEXKIY XOpIaMH H
CeKyluMU. BricanHble ¥ ONMCaHHBIE YETBIPEXYTOJIBHUKHA. B3anMHOE pacIosioKeHue JBYX OKPYKHOCTEH.
Kacanue okpyxHocteil. O6mine kacaTenbHble K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TaHreHc yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
@DopMyJIbl IPUBEACHHUS.

Pemenune tpeyrosbHUKOB. TeopeMa KOCUHYCOB U T€OpeMa CUHYCOB. PenieHne mpakTH4ecKuX 3a1ad ¢
UCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moaobus. [1ogobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 NPOU3BENECHUM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUMN OTPE3KOB CEKYIIUX, TeOpeMa O
KBaJ[paTe KacaTeIbHOM.

BexTtop, mimHa (MOAynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHBOIIOJIOXHO HAlpaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAalMd HAJ BEKTOpaMmH. PasnoxkeHue
BEKTOPA MO JIBYM HEKOJIIIMHEApHbIM BekTopaM. Koopaunats! BekTopa. CkaasipHOE IPOU3BENEHNUE BEKTOPOB,
IIPUMEHEHHUE JJI HaXO0XKICHUS JJINH U YIJIOB.



JlekapToBbl KOOpIMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSIMOW U OKPYKHOCTH B KOOpAMHATAX,
MepeceueHe OKPYKHOCTEHN U MPAMBbIX. MeTO] KOOpJMHAT U €ro TPUMEHEHHE.

[IpaBuibHBIE MHOTOYroJIbHUKH. JlnnHa OKpyXHOCTH. I['pamycHas W paauaHHas Mepa yria,
BBIYHCIICHHE JUTMH YT OKpykHOcTel. [1nomane kpyra, cekropa, CEerMeHTa.

JIBuKeHHs] TUIOCKOCTH U BHYTPEHHHE CHUMMETpUHM Guryp (dJIeMeHTapHble IMpeACTaBICHUS).
[Tapamnensubiii nepenoc. [ToBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPe3yJIbTATBI OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca «I eoMeTpus» XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpPECa K IMPOUUIOMY M HACTOSIIEMY POCCUHMCKONM MATEMaTUKH, LIEHHOCTHBIM
OTHOIICHHEM K JOCTH)KCHHUSAM POCCUMCKMX MAaTEMaTHKOB U POCCUICKOM MaTeMaTW4ecKOW IIKOJbI, K
UCTIOJIB30BAaHUIO 3TUX JOCTIKEHHUH B IPYrUX HayKax M MPHUKIIAJHBIX cdepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHUIO 00S3aHHOCTEH rpaskJaHIHA U peau3alliy €ro MpaB, IPEICTaBICHUEM O
MaTEeMATHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHHM, TMPOIEAYP TPaXKITaHCKOTO
oOmiecTBa (HampuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STUYECKUX MPOOIeM, CBI3aHHBIX C
MMPAKTUYICCKUM HNPHUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HAaHHEM BaXXHOCTU MOPAJIBbHO-3THYCCKUX
MPUHIIUIIOB B ACSITEILHOCTU YU4EHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE y4yacTHe B pEUICHHWH NPAKTHUUECKUX 3aJa4 MaTeMaTH4ecKoi
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOro 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU IS
ycrenHo nmpohecCHoHaNbHON AesITeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHUEM I/IHI[PIBI/II[yaJIBHOﬁ TPACKTOPHUU 06pa3013aH1/1${ N KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX
MHTEPECOB M 00LIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K JMOILMOHALHOMY M JICTETHMYECKOMY BOCIHPHATHIO MaTeMAaTUYECKUX OOBEKTOB,
3a/1a4, PEeIICHNH, PacCyKICHNH, YMEHHUIO BUJIETh MATEMaTU4YECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTaIel B JEeSATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IpeACTaBiIeHHIl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsS YeNOBEKa, MPUPOJBI U OOIIECTBAa, TOHMMAaHUEM MaTeMAaTUYECKON HayKh Kak
Cq)CpBI YeJ0BEeUYESCKOM ACATCIIBHOCTH, D>TallOB eé Pa3BUTHA WU 3HAYUMOCTH IJId PAa3BUTUA LHUBUIIN3allHU,
OBJIAJICHUEM S3BIKOM MAaTeMAaTUKH M MaTeMaTU4YeCKOW KyIbTypoll Kak CpeACTBOM IIO3HAHUS MHPA,
OBJIaJICHUEM HpOCTGﬁIHPIMPI HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) ¢usnueckoe BocnuTaHue, (OPMUPOBAHHE KYJIbTYPbl 310POBbSI H JIMOLHOHAJIBHOIO
O/1aronosy4us:

TOTOBHOCTBIO TMPHUMEHSATh MAaTeMaTHYEeCKUE 3HaHUs B HMHTEpPECaxX CBOETO 3/I0POBbs, BEICHUS
3/I0pOBOTO 00pa3a *HU3HU (370pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PETYJspHAs
duznyeckas akTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIHOKY
U TaKOTO K€ TpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpI/IeHTaHI/IeI\/'I Ha IpUMCHCHUE MaTCMAaTUICCKUX 3HAHUH AJig peIIC€HUA 3a/iad B o0jacTu COXPAaHHOCTH
OKpY’KaloIllel cpe/ibl, IIaHUPOBAHUS MMOCTYIKOB U OLIEHKU X BO3MOXKHBIX MMOCHEACTBUI ISl OKPYKAIOIIEeH
Cpelbl, 0CO3HAHHUEM TTI00aIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel X pelieHus;

8) aganTanus K U3MEHAOIMMCS YCIOBHSAM COIHAILHON U MPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JIGHCTBUSM B YCJIOBHUSIX HEONPEACNEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO IEATEIBHOCTb, B TOM YHCIE YMEHUE YUYUTBHCA Yy APYTHX JIIOACH,
puoOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKW M KOMIIETEHIIMU U3 OTbITa IPYTHX;



HEO0OXO0UMOCThIO B (hOPMHUPOBAHUM HOBBIX 3HAHHUI, B TOM 4Hcie (OPMYIUPOBATH UJIEH, MMOHATHS,

rUNoTe3bl 00 00bEKTaX U SBICHUIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH Ne(PUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, IIJIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPCCCOBYIKO CHUTyallMlO, BOCIHPUHUMATL CTPECCOBYIO CHUTyallUIO KakK

BBI30B, TPEOYIOMIUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U JIEHCTBUS, (popMynupoBaTh U
OLIGHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS
bazoBble JjornyecKkue J1eicTBUSA:

BBISBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSTHH,
OTHOLIEHUA MEXJy IOHATUAMHU, (OPMYJIUPOBATh OIpPENECIEHUS TMOHATHH, YyCTaHABIUBATb
CYIIECTBEHHBIN MPHU3HAK KIACCHU(HUKAIMKA, OCHOBAHUS Ui OOOOIICHHS M CpPaBHEHUS, KPUTCPUH
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh,  (OPMYJIHMPOBAaTH W  TNPEOOpPa3OBBIBATh  CYXJACHUS:  YTBEpAHMTEIbHBIE |
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJIATh MaT€MaTHMYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NPOTUBOpeurs B (hakTax, JaHHBIX,
HAOJIIOACHUAX M YTBEPXKACHUAX, MNpeajaraTb KPUTEPUM IS BBISABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieNlaTh  BBIBOJBI C  WCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX UM  HWHAYKTHUBHBIX
YMO3aKJIFOYE€HNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30uparh J10Ka3aTeabCTBA MAaTEMATUUECKUX YTBEPKIAEHUHN (IpsIMbIE U OT IPOTUBHOTO), IPOBOJIUTH
CaMOCTOSITENIFHO ~ HECJOXHBIE  JOKa3aTelbCTBA  MAaTEeMAaTH4YEeCKUX  (HaKTOB,  BBICTPAWUBATh
apryMeHTaluIo, [PHUBOAUTH IpPUMEPHl U  KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHbIE
pacCyXIcHHUS;

BBIOMpATh CMOCOO pelleHust y4eOHOM 3ahaud (CpaBHUBAaThb HECKOJIBKO BapUaHTOB pELICHHS,
BbIOMpATh HanOoJIee MOAXOA[IIMMA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nucciienoBarebCcKue AeiCTBHUA.

UCTIOJIB30BaTh BOMPOCHI KaK MCCIICIOBATEIbCKHI HHCTPYMEHT TIO3HaHUS, HOpMYyIUpOBaTh BOMIPOCHI,
GUKCUpYIOIIHE MPOTUBOPEUUE, MPOOJIEMyY, CaMOCTOSTEIBHO YCTaHABIMBATH UCKOMOE W JIaHHOE,
(GbopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

NPOBOIUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY ILJIaHY HECIIOKHBIA SKCIIEPUMEHT, HEOOJBIIOE
UCCIIC/IOBAaHME [0 YCTAHOBJIGHHUIO OCOOCHHOCTEH MareMaTH4ecKoro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEXY COOOM;

CaMOCTOSTENILHO  (DOPMYyIHpOBaTh OOOOMICHUS W BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHHUs, WCCIIE0BaHUs, OIEHWBATh JTOCTOBEPHOCTh IMOJIYUYECHHBIX PE3YJIbTATOB, BBIBOJOB H
0000I1IEHHI;

HpOFHO?;I/IpOBaTI) BO3MOXKHOC pa3BI/ITI/Ie Hpouecca, a TaKXE BbIABUI'AThb Hpe)]HOJ'IO)KeHI/Iﬂ O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTH W U30BITOYHOCTh MH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JIJISI PEIICHUS
3a/1a4H;

BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPHPETHPOBATH MHPOPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BHIOMpATh (GOpMy TpencTaBieHUs] WHOOPMAIMKA ¥ WILTIOCTPUPOBATh pElIacMble 3aJaud CXEMaMH,
IrarpaMMamu, HHOU TpaduKoi 1 UX KOMOMHAIUSMH;

OLICHMBATh HAAEKHOCTh HMHPOpPMAIMM TO KPUTEPHUSIM, NPEIIOKEHHBIM  YUUTEIEM WU
cOpPMyITHPOBAHHBIM CaMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHHBepcaJabHble yueOHbIe JeHCTBHUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCJIOBHMSIMH U LEISIMH OOILEHUS,
SCHO, TOYHO, TPaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax, /aBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4yi, KOMMEHTUPOBATh MOJIYYCHHBIA pe3yNbTarT;



e B Xx07¢ OOCYXIIEHHUS 3aJlaBaTh BOMPOCHI 0O CYIIECTBY OOCYXIaeMOU TEMbI, MPOOJIEMBI, PeIIaeMoin
3aJauM, BBICKAa3bIBaTh WJCH, HAICJICHHbIE HA MOUCK PELIEHUS, COMOCTaBISATh CBOU CYXACHUS C
CYXJIEHUSIMH JAPYTHUX YYaCTHHKOB JAManora, oOHapyKWBaTh pa3iMyhe M CXOJACTBO MO3ULUH, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

® [PEACTaBIATh PE3YyJibTAaThl PEHICHUS  3a/Jauyd, OKCIIEPHUMEHTa, HCCIEIOBaHMSA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBHICTYIUICHHUS C Y4&TOM 3ajad Mpe3eHTAlud U 0COOEHHOCTEH
ayJUTOpUH;

® [IOHMMAaTh M HMCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUAYAILHOW pabOThI MPHU pElICHUN
y4eOHBIX MaTeMaTHUECKUX 3a/a4;

® [pUHUMATh IIeJIb COBMECTHOW JESATEeNIbHOCTH, IIAHHUPOBATh OPraHU3AIMIO0 COBMECTHOH paboThl,
pacnpenensaTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U pe3ysibTaT padoThl, 0000IaTh
MHEHHS HECKOJBKUX JTIOACH;

® y4acTBOBAaTh B IPYNIOBLIX opMax paboThl (00CYkAeHHs, OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U
JIpYTHeE), BHIMOIHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU 4WICHAMU
KOMaHJbl, OIICHWBAaTh KayeCTBO CBOEro BKJIaJAa B OOMHMH MPOAYKT MO KPUTEPUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUSA
Camoopranu3anus:
®  CaMOCTOSTEJIBHO COCTaBJIAThH IUIAH, AITOPUTM pEIICHUs 3a1a4M (MU €ro 4acTb), BHIOMpaTh crocod
pemeHust ¢ y4€ToM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH W
KOPPEKTHPOBATh BApPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUY.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:
e BJaJeTh CHoco0amMM CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa peLleHus
MaTeMaTHYeCKON 3aJjauu;
® TPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NIPU PEIICHUH 3a]1a4l, BHOCUTh KOPPEKTUBEI B
JesITeTTbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIECTB, HANJICHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBaTh COOTBETCTBUE PE3yibTaTa AESITEIbHOCTH IMOCTABIEHHON LN U YCIOBUSAM, OOBSICHSITH
OPUYMHBI  JOCTMDKEHUS WJIM HEJOCTIDKEHUS LeNH, HaXOAMTh OIIMOKY, JaBaThb OILIEHKY
NpPUOOPETEHHOMY OIIBITY.

MHNPEAMETHDBIE PE3YJIbTATHI

K koHIty 00ydenus B 7 Kjacce 00yJaromuiics MOJIyduT CIEAYIOIINE TPeIMETHbIC Pe3yIbTaThl:

Pacnio3naBate u3ydeHHBIE Te€OMETpUYECKHE (GUTYpBI, OMPENENsATh WX B3aUMHOE pPaCIOJIOKEHUE,
n300paxarh reoMeTpudeckue (UTypbl, BBHITIOTHATH YEPTEXKH MO YCIOBUIO 3afaud. V3mMepsaTh TUHEHHbIE U
YTJIOBBIE BEIMYUHBI. PeraTh 3ajaui Ha BRIYMCIICHUE JJIMH OTPE3KOB U BEIMYUH YTJIOB.

Jenate rpyOyr0 OIICHKY JMHEHHBIX W YTTIOBBIX BEIMYMH MPEAMETOB B PEANbHON JKU3HH, Pa3MEpOB
MPUPOTHBIX 00BEKTOB. Paznuyarh pasmMepsl ’TUX 0OBEKTOB O MOPSIKY BETUIHHBL.

CTpouTh 4epTex U K FT€OMETPUUECKHUM 3a]a4aM.

[Tonp30BaThCcsi TpU3HAKAMH PaBEHCTBA TPEYTOJbHHKOB, WCIIONH30BaTh TMPU3HAKM € CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 33]1a4.

[IpoBOIUTH TOTHUYECKHE PACCYKICHHS C UCTIOIB30BAHIEM T€OMETPHUECKUX TEOPEM.

[lonb30oBaTbcs TNpPU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEAMAHbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKHUX 3a71a4.

OnpenensiTh MapaiebHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOpbIE O0Opa3yeT ¢ HUMH CeKymias.
Onpenenars MapauiebHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSIMOM 110
TOYEK APYIrOU MPSMOM.

Pemate 3amaun Ha KaeT4aTol Oymare.

[TpoBOANTH BBHIYMCICHUS M HAXOJIUTH YHUCIOBBIE M OYKBEHHBIC 3HAUCHUS YIJIOB B T€OMETPUUYECKUX
3a/ayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB W MHOTOYIOJIBHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MIPU MEPECEUCHUH BYX MapaJIeIbHBIX MPSMBIX CeKyIIel. Pemars npaktudyeckue 3agaun Ha
HAaXOKJICHUE YTJIOB.



Bnanerp moOHATHEM TreOMETPUYECKOIO0 MeCTa TOYEK. YMETh ONpeNeNaTh OUCCeKTpUCy yria Hu
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK.

PopMynHpPOBATH ONPEAECICHUS OKPYKHOCTH U KPyra, XOpJbl U IUAMETPA OKPYKHOCTH, TOJIb30BaThCS
MX CBOWCTBAMH. Y METh MPUMEHSATh 3TH CBOMCTBA MPH PELICHUM 33/1a4.

Brnanete NOHATMEM ONMCAaHHOM OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMEThb HAXOAUTh €€ ILIEHTP.
[Tonp30BaTbes (hakTaMHu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYroJbHHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O
TOM, YTO CEPEIMHHbIE NEPIEHANKYIISAPHI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

Biamers noHsATHEM KacaTeIbHOM K OKPYKHOCTH, ITOJIB30BAaThCS TEOPEMOM O IEPIEHIUKYIAPHOCTH
KacaTeJbHOU U pajinyca, IPOBEIEHHOIO K TOUKE KaCaHUsl.

[Tonb30BaTbcs MNPOCTEUIIMMH TI'€OMETPUUECKMMHU HEpPAaBEHCTBAMHM, IOHMMATh HMX IPAKTUYECKUI
CMBICIL.

IIpoBONUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOILBIO LIUPKYJISA U TMHEHKH.

K konmy o0ydenus B 8 ki1acce o0ydaromuiics MoJIyduT CIEIyIOIIKUEe TPeIMETHbIE Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BU/bI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, I0JIb30BAThCSl UX CBOWCTBAMU
IIPU PELIEHUU T€OMETPUUYECKUX 3a]1ay.

[TprMeHsITh CBOMCTBA TOUYKHU IIEPECEUEHUsI MEIUAH TPEYroJbHUKA (LIEHTpa Macc) B PELLICHUU 3ajay.

Brnagete moHsiTHEM CcpeqHEH JMHUM TPEYroJbHHUKA W Tpamleluu, OPUMEHSATh WX CBOMCTBA IpHU
pemieHMH reomeTpuueckux 3anad. [lomp3oBaTthesi Teopemoil Paneca U TEOpeMOW O MPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUS IPAKTUUYECKUX 3aj1au.

[TpuMeHsTh IPU3HAKU TOI00US TPEYTOIbHUKOB B PEHICHUH F€OMETPUUECKUX 3a/1a4.

[Tonp3oBatbest Teopemoit [Iudaropa miist pemeHns reoMeTpUIeCKUX U MPaKTHIecKuX 3axad. CTpouTh
MaTE€MaTUYECKYl0 MOJENIb B NPAKTUYECKHUX 3a7adyax, CaMOCTOSITEIbHO JENaTh 4YEepTEX M HaXOAUTh
COOTBETCTBYIOLIUE JIJINHBI.

Bnanetes NOHATUSIMU CHHYCa, KOCUHYCAa M TaHI'€HCa OCTPOro yrjia MpsIMOYTOJIBHOTO TPEYrOoJIbHUKA.
[Tonb30BaTbCst STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

BbraucnsaTs (pa3nuyHbIMU CIIOCOOAMH) TUIOIIAAL TPEYTONIbHUKA U IJIOMIAJAM MHOTOYTOJIBHBIX (UTYD
(monb3ysich, rie HE0OX0AUMO, KaJIbKYIATOpOM). [IpUMEHATh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

BnaneTs NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOTO yIia, UCIOJb30BaTh TEOPEMBI O BIIMCAHHBIX yriax,
yriax MeXJy XopAaMmH (CEeKyIIUMH) U YIJie MEeXKIy KacaTelbHONW M XOPAOH MpHU PEelIeHUH T€OMETPUUYECKIX
3a/1au.

Biamerp NOHATHEM  ONHCAaHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATH CBOWCTBA  ONHCAHHOIO
YETBIPEXYTOJIbHUKA MTPU PELICHUH 3a/1a4.

IIpuMeHATHh IOJTy4YEHHBIE 3HAHWS HA IPAKTHUKE — CTPOUTh MaTEeMaTH4YECKHE MOJAEIN Ul 3ajad
peasbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOIIME BHIUMCIIEHUS C IPUMEHEHUEM 1010011 U TPUTOHOMETPHH
(MOMB3ysACh, TI€ HEOOXO0IUMO, KaTbKYJISTOPOM).

K koHiy o0ydenus B 9 kiaacce 00yJaromuiics MoIyqyuT ClaeIyIoNue MpeIMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIHMU OCTPBIX VYIJIOB, HAXOAUTh C HUX TOMOIIBIO pa3INYHbIE
9JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHre MpPSIMOYTOJIbHBIX TPEeyrojibHUKOBY). Haxomuts (c
MOMOIIbIO KaJbKYJATOPA) AJTUHBI U YIIIBI 1711 HETAOIMYHBIX 3HaYCHUH.

[Tonp3oBatbess (hopMynamMu TNPUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXIAECTBOM IS
HaXO0X/IEHNS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BETMUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAaxOXICHHMS pPa3IMYHBIX DIIEMEHTOB
TPEYrojbHHUKa («peleHue TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PEIICHUH FT€OMETPUUECKUX 3a/1au.

Bnaners monsTHsMH mpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (QUTYD.
[Tonb30BaThCs cBOMCTBaAMH MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCISTH JJIMHBI M HAXOJIUTH YIJIbI Y
noo0HbIX ¢uryp. IlpumeHaTs cBoiicTBa 1Mojo0us B MPaKTHUECKUX 3a/adyax. YMEeTh MPUBOAUTH IPUMEPHI
MOJ00HBIX (PUTYP B OKPY’KAIOIIIEM MHUDE.

ITonb30oBaTbed TEOpEMaMH O IIPOU3BEIACHUU OTPE3KOB XOPA, O MPOU3BEACHUU OTPE3KOB CEKYIUMX, O
KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMH, TOHUMATh X T€OMETPUUYECKUN M (PU3UYECKHid CMBICT, MPUMEHSITh UX B
pElIeHUH TeoOMEeTpHUUecKUX U (u3nyecKkux 3anad. [IpuMeHATh cKalsipHOe MPOW3BEACHHE BEKTOPOB JUIS
HAXOJICHUS JUIMH U YTJIOB.



[Tosp30BaTbCd METOJOM KOOPAMHAT HA IUIOCKOCTH, MIPUMEHSATH €0 B PEIICHUH N€OMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4.

Bnaners NOHATHAMM IPABWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI TyTH OKPYKHOCTH
Y paJiMaHHOW MEpHI YIJIa, YMETh BBIYMCIIATH IUIOLIAAb KPyra U €ro yacteil. [IpuMeHsTh nory4eHHbIe yMEHUS
B [IPAaKTHUYECKHUX 3a]a4ax.

Haxomute ocu (M LEHTPHI) CHMMETPUU (PUTYP, TPUMEHATH JBH)KEHUS TUIOCKOCTH B MPOCTEHINNX
CiIyyasx.

IIpuMeHATh IOJTy4YEHHBIE 3HAHUA HA IPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE MOJACIU Ul 3ajad
peasbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C IPUMEHEHMEM HOJI00US W
TPUTOHOMETPHUYECKUX (PYHKIUH (TIOJIB3YSCh, T1Ie HEOOXOIMMO, KAJIbKYIIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosauyectBo yacos DJIEKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
} NMPOrpamMmbl Bcero Koﬁﬂ TPOILHbIE H%aKTquCK"e o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsl
) i caotictsa, Tmepene reoverpmaces | 14 ubmiotexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnunoreka LIOK
2 Tpeyrombhmnin 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKkpyXHOCTh 1 KpYT. [ eomeTprueckue 14 1 bubmmoreka [JOK
IOCTPOCHMSI https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUHT 4 1 hitps://m.edsoo.ru/7f415e2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJsaun4vecTBo 4yacoB DJIeKTPOHHbIE
No n/m HanmeHoBaHMe pa3jeioB U TeM (uudpossbie)
- NMPOrpaMMbl Bcero KOﬁHTpOJ‘IbeIe Hpgucnmeclme oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecype
" but6mmoreka [IOK
1 HerbpexyroeHHK 12 . https://m.edsoo.ru/7f417e18
2 EegizMaigiiiz; Z(;pzh;ia?( mo00HbIE 15 1 bubmorexa I[1IOK
poropH P > 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
3 peyTOmIKOS W atoreyT oM it 14 ) Bu6mnorera LIOK
peyT T P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX Guryp
4 Teopema [Mudaropa n Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYTIibl B OKpYKHOCTH. BriicanHble U
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnmnoreka [HOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubmuorexa [JOK
6 TosTopenne, 06odmennue snanmii 4 1 https://m.edsoo0.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



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

KoJsaun4vecTBo 4yacoB DJIeKTPOHHbIE
No n/m HanmeHoBaHMe pa3aeioB U TeM (uudpossbie)
- NMPOrpaMMbl Bcero KOﬁHTpOJ‘IbeIe HpﬁaKanecRne oOpa3oBaTe/ibHbIE
padoThbI padoThI pecypes

1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnuotexa [JOK
CHUHYCOB. Pernienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c

5 [IpeobOpaszoBanue nogobus. Merpuueckue 10 1 Bbu6muotexa [JOK
COOTHOILIECHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

bubmuorexa [IOK
3 Bexropst 12 ! https://m.edsoo.ru/7f41al2c

4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c

;| D mormromn. Jona | B LOK
Py HOTHA/I> KpyTd. https://m.edsoo.ru/7f41al2c

Brruncnenue miomameit

6 JIBM>KEHHUS TIJIOCKOCTH 6 bubmorexa LOK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 2 bu6nuorexa [IOK
3HAHUI https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Maremaruka. ['eomerpus: 7 - 9-¢ kimaccel: 0a30BBIi YPOBEHB: yUueOHUK; 14-¢ n3nanue, nepepaboTaHHOE,
7-9 xnacc/ Atanacsia JI.C., Byty3zoB B.®., Kagomues C.b. u 1p., AknponepHoe o01mecTBo «M31aTenbeTBO
«[IpocBemenue»

JI.C. Aranacsi, B.®. byty3os, F0.A. I'nmazkos, .. FOnuna PaGouue Terpanu

1o reomeTpuu s 7-9 knaccoB M.: «lIpocsemienue».

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

eoMeTpus. Metonnueckue pekomeHnaannu 7xnace «lIpocsemenuey.
['eomeTrpusa. Meronuueckue pekomenaanuu 8 kiacc «lIpocsenieHue».
I'eomerpusa. Meroauueckue pexkomenaanuu 9 kinacc «lIpocsemienue.

b.I'. 3uB, B.M. Meiinep Aunakrudyeckue matepuainsl M.: «IIpocsenienuey.
JI.C. Artanacsan, B.®. byry3os, FO.A. 'nazkos, B.b. Hekpacos, .. FOquna
N3ydenue reomerpuu B 7 - 9 knaccax, M.: «IIpocsemienuey.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoreka [{OK
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