AHHOTAIIUS K PABOYEM TPOTPAMME
yueoHoro npeamera < 'EOMETPU S

PabGouas mnporpamma yueOHoro kypca «['eomerpusi» mpeaMeTHON
obnmactu «MaremaTka W HH(QOpPMATHKa» Ha YPOBHE OCHOBHOTO OOIIETo
obpazoBanust Ha 2023-2024 y4eOHBIN T0O/I COCTABIICHa HA OCHOBE TPEOOBAHUH K
pe3yibTaTaM OCBOEHHS 00pa3oBaTelIbHOM MpPOrpaMMbl OCHOBHOTO OOIIETrO
oOpa3oBaHMs, NIpPEACTaBICHHbIX B  denepasbHOM  TOCYJAapCTBEHHOM
o0pa30BaTeNbHOM CTaHIAPTE OCHOBHOTO 00I1Iero oOpa3oBanus U DenepanbHON
paboueit mporpamme no yueOHomy npeamery «['eomeTpus.

PaGouass mnporpamma pazpaboTaHa yYUTEISIMU B COOTBETCTBUM C
HOJIO)KEHHEM O pabouMx mporpamMmax U  ONpEAeNseT OpraHU3aLUI0
0o0pa30BaTEeNbHON JEATEIBHOCTH YYMTENS B ILIKOJE MO YYEOHOMY MpEIMETY
«I"eomeTpus».

Pabouas nporpamma yueOHoro npenmMera «l'eoMeTpus» sSBISETCS YaCThIO
OOII OOO, onpenendronei:

- COZIepKaHUE;

- IUTAHUPYEMBbIE PE3yIbTaThl (JIMYHOCTHBIE, METAIIPEAMETHBIE U ITPEIMETHBIE);

- TeMaTUYECKOE TNIAHUPOBAHUE C y4eTOM pabouell MporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTRIO DOP/IIOP

Pabouas nporpamma oOcyxaeHa U MPUHATA PEIIEHHUEM METOIUYECKOro
o0ObEIUHEHUs] M corjacoBaHa 3aMECTHTENIEM JHUpeKTopa Mo Yy4eOHO —
BocniutatenbHOU pabore MBOY «Cpenuss oOuieoOpazoBarenbHas mkojga Ne

8»

27.08.2023r
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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OIMH M3 OCHOBHBIX pa3JEiOB IIKOJBHOM MaTEMaTHKH,
MMEIOIIUI CBOEH 1eNbI0 00eCTIeYnTh H3yUYeHUE CBOMCTB U pa3MepoB GUTyp, UX
OTHOLIEHUHA H B3aHUMHOE pACIOJOKEHUE, ONUPAETCs Ha JIOTHYECKYIO,
JOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh N3y4eHUsI TEOMETPUN HA YPOBHE OCHOBHOTO
oOuiero o00pa3oBaHUs 3aKIOYaeTcs B TOM, 4YTO OOyYarolMiCs Yy4YuTCS
IPOBOJUTH JI0Ka3aTeIIbHbIC paccyXJIeHus, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUECHHsI, JOKa3blBaTh HCTHUHHBIE  YTBEPKIEHUS U  CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, MPOBOJUTH PACCYXKAECHUS «OT MPOTUBHOIOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPKIACHHUSL.

BTopoil 1enpr0 M3ydeHHs] TE€OMETPUM SIBIISIETCS MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA IIPU PEUICHUU KaK MaTeMAaTUYECKHX, TaK U MPAKTUYECKUX 3a]1ad,
BCTpEYAIOIUXCSI B peanbHOW ku3HU. OOywaromuiica JODKEH HAyYUThCS
ONPENEIUTh FT€OMETPUUECKYIO (PUTYpPY, ONMKCATh CIIOBAMHU JaHHBIA YEPTEK WU
PUCYHOK, HaWTH IUIOLIa/b 3€MEJIbHOIO y4acTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenss wiu TpeOyemble pa3Mepbl Tapaxa I
aBTOMOOUJII. DTOMY COOTBETCTBYET BTOpAasl, BBIYUCIMUTENIbHAS JIMHUAS B
u3ydyeHun reomerpuu. Ilpum pemieHnH 3agad MPaKTHYECKOrO XapakTepa
oOyyaroluics y4uTCad CTPOUTh MAaTEMaTHUYECKUE MOJENHU  PEeaJbHBIX
KU3HECHHBIX CUTYallUi, ITPOBOJUTH BBIYMCIICHHMS M OLICHHUBATh AI€KBATHOCTh
IOJIyYEHHOI'O pe3yibTaTa.

Kpaiine BaxxHO NMOAYEPKUBATH CBSI3U F€OMETPUM C JIPYTUMU Y4e€OHBIMU
MpeAMEeTaMi, MOTHMBHUPOBATh MCIOJb30BATh OMNPENEIECHUS T'€OMETPUUYECKUX
Guryp ¥ NOHATUN, NEMOHCTPUPOBATh NPUMEHEHHE IOJYYEHHbIX YMEHUH B
¢u3rke U TeXHUKE. DTU CBsSI3U HambOojee sIPKO BHIHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckue cootHomeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnsblit kype «I'eomMeTpus» BKIIIOYAET CICAYIOIINE OCHOBHBIC pa3iciibl
conepxkanusi: «['eomerpuueckue ¢urypel W ux CcBoicTBay, «M3mepenue
IF€OMETPUYECKUX BEIMYMH», «JleKapTOBbl KOOpAMHATBI Ha IUIOCKOCTHY,
«Bekropsy, «/[BrxkeHus mnockoctn», «IIpeodbpasoBanHus mogoous».

Ha wuzyuenne yueOHoro kypca «I'eomerpus» orBogutcs 204 udaca: B 7
Kiacce — 68 yacoB (2 yaca B Heaento), B 8 kiacce — 68 vacoB (2 ydaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

HavanbHble moHsATHs reoMerpuu. Todka, IpsiMas, OTPE3OK, JIyd. YTOI.
Buns! yrimos. Beprukanbasle 1 cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHINKYISIPHOCTD IPSIMBIX.

Cummetrpuunbie ¢urypbl. OCHOBHBIE CBOICTBAa OCEBOM CHMMETpPHUHU.
IIprMepbl CHMMETPHM B OKPYKAIOILIEM MHPE.

OCHOBHBIE ITOCTPOEHUS C NOMOILIBIO IUPKYJIA U JUHEHKU. TpeyrojbHUK.
Bricota, MmennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBII W PAaBHOCTOPOHHUN TpeyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W MpU3HAKU PABHOOEIPEHHOTO TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBAa ¥ TMpU3HAKKM NapaUIeNbHbIX nOpsAMbIX. Cymma  yIyioB
TPEYTOJIbHUKA. BHEIIHUE YIIIbI TPEYTOJIbHUKA.

[IpsmoyrosbHbI  TpeyroJbHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEYrojabHUKA, NPOBEAEHHONM K  rumnoreHyse. [lpusHaku  paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTrOJAbHUKOB. [IpsIMOYrO/IbHBIM TPEYrOJBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM yIiie U OOJbIIeH CTOPOHE TPEYTOJIbHUKA.
IleprieHIMKYIISIp ¥ HAKJIOHHAS.

I'eomerprueckoe Mecto TO4YEK. buccekTpuca yrina © CepeIMHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa W JAuaMeTp, HMX CBOMCTBA. B3aumHoe
pacIONOKEHUE OKPY)KHOCTM M npsamou. KacarenmbHas U cekymas K
OKpYXHOCTH. OKpYXHOCTb, BIHCAHHas B yroj. BrnucanHas u onucaHHas

OKPY>KHOCTH TPEYTrOJIbHUKA.
8 KUIIACC

YereipéxyronpHuku. [lapamienorpamMMm, €ro mNpuU3HAKA W CBOMCTBA.
YacTHble cilydad napajuiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaapar), UX
npU3HakKu W cBoiicTBa. Tpamenusi, paBHOOOKas Tpamneuusi, €€ CBONCTBa H
npusHaku. [IpsamoyrosbHas Tpaneuus.

Merton yaBoenust Mmeauansl. LlentpanbHas cummerpus. Teopema Dasneca u
TEOpEMa O MPONOPLUMOHAIBHBIX OTPE3KAX.



Cpennue TMHUM TPEYroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[TogoGue TpeyroabHUKOB, KO3 duimeHT momaodus. Ilpusnaku momoOus
TpeyroJibHUKOB. [IpuMeHenue nogo0us npu peleHnn MPakTUYECKUX 3a/1ay.

CaoiicTBa momaneii reomeTpudeckux Quryp. GopMynbl s IUIOMIAIN
TPEYroJIbHUKA, apajuiesiorpaMma, pomoa u tpanenuu. OTHOLIEHHE TII0MAAeH
no1I00HBIX uryp.

Brlunciienne 1iomaned  TpEeyroJbHUKOB M MHOTOYTOJIBHUKOB — Ha
KJIeT4aTon Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHYyC, KOCHHYC, TAHT'€HC OCTPOr0 YIJIa MPSMOYTOJIbHOIO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMeTpuyecKkue (QyHKUUU
yrioB B 30, 45 u 60°.

BrnimcanHble M LEHTPAJIBHBIE YTJIBI, YTOJ MEXKIY KacaTeJIbHOW U XOPAOW.
Yrnel  Mexay XopllaMH M CeKyIIMMH. BrucaHHble W ONHUCAHHbBIE
YETBIPEXYTOJBHUKN. B3anMHOE pacronokeHue IByX OKpyxkHocTer. Kacanwme
okpyxHocTeil. O01ue KacareabHbIe K ABYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xkocuHyc, TaHreic yrioB ot 0 go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne tpeyrosbHHKOB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTHueckux 3aJad C MCIOJb30BAHMEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 NpOW3BEACHUM OTPE3KOB XOPJA, TEOPEMBI O IMPOU3BEICHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, mnmuHa (MOIyNib) BEKTOpA, COHAMPABJICHHBIE  BEKTOPHI,
OPOTHBOIIOJIOKHO  HAIpPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpallMy HaJ BeKTopaMu. Pa3noxeHnue BeKTopa 1o JBym
HEKOJUIMHEApHBbIM BekTopaM. KoopanHatel BekTopa. CKkalsipHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUS IMPSIMOM W
OKPYXHOCTH B KOOpAMHATaX, MEPECEUYECHUE OKPYKHOCTEM M MpsAMBIX. MeTox
KOOPJIMHAT U €r0 NPUMEHEHUE.

[IpaBunbHblE MHOTOYroJIbHUKM. JUIMHA OKpy:XHOCTU. I'panycHas wu
paauaHHas Mepa yrija, BBIYMCICHUE JJIMH Oyr OKpykHocTel. [lnomans kpyra,
CEKTOpa, CErMEHTA.



JIBVMOKEHUS TUIOCKOCTH W BHYTPEHHUE CUMMETpuu Guryp (JieMeHTapHbBIS
npeacrapienus). [lapamnensubiii nepenoc. [ToBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA MPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTaThbl OCBOCHHSI TPOTPaMMBI yd4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IOPOSIBIECHUEM MHTEpPECa K TMPOUNUIOMY W HACTOSIIEMY pPOCCHUCKOMN
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKECHHSM POCCHUHUCKHUX
MAaTEMATUKOB U POCCUMUCKON MaTeMaTUYE€CKOW MIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH TpaklaHWHA W peau3aiiu
€ro mpas, MPEACTaBICHUEM O MATEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pPa3IMUHBIX  CTPYKTYp, SIBICHUM, TMPOUEAYp TPaKJAAHCKOrOo OOIIEeCTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO ASTHYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHMs HAa MPOTSHKEHUU BCEH KU3HU JJISl YCIEITHON MpodeccuoHaIbHOM
JEATEeIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM WHIWBHUAYAJbHOW TPACKTOPUU OOpa3oBaHUsI M >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlay, PEIICHUM, PACcCYKICHUM, YMEHUIO BUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMEld B [IEATEIIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UEJIOBEKA, MPUPOIBI
U o0lIecTBa, MOHMMAaHUEM MaTeMAaTHYECKONW HayKu Kak chepbl ueToBEeUeCKOM
NEATEeIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJI Pa3BUTHS IUBUIIU3ALINH,
OBJQJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOW KyJIbTypOM Kak



CPEICTBOM  IIO3HAHUS MHUpPa, OBJAJACHHEM MPOCTEUIIMMHU  HABBIKAMH
HCCIIE0BATENbCKOM EATEIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, GOpMHUpPOBaHHME KYJbTYPhI 310POBbS U
3MOLMOHAJIBHOIO 0/1arONOyYHUs:

TOTOBHOCTBIO NPHMEHATh MATEMATHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3I0pOBbsl, BEIEHHUS 30pOBOro o0pa3a JKH3HM (340POBOE IUTAHUE,
cOATaHCUPOBAHHBIA PEXUM 3aHIATUA M OTIbIXa, pEryJspHas (Qusnueckas
aKTUBHOCTbB), C(POPMHPOBAHHOCTHIO HaBBIKA Pe(IEKCUU, NMPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4elioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpUEHTalMell Ha MPUMEHEHHWE MAaTEMaTUYECKUX 3HAHUM I pEeLeHUs
3aJ1a4 B 00JIaCTU COXPAHHOCTH OKPY>KAIOIIEH Cpebl, INIAHUPOBAHUS ITOCTYIIKOB
Y OLEHKHU UX BO3MOKHBIX ITOCJIEICTBHI JUIsI OKPYKAIOLIEH Cpebl, OCOZHAHUEM
rJ1I00aJIBbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apmanTanus K W3MEHAKIIMMCH YCJIOBHUSM COUMAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSM B YCIOBUAX HEONPEAEIEHHOCTH, OBBIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pE3 IMPAKTHUECKYIO NEITEIBHOCTh, B TOM
YUCJie YMEHUE YUYUTbCS Yy JApPYTHX JIOAeH, NpuoOperatb B COBMECTHOM
JEeSATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETEHIIMH U3 ONbITA APYTHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(opMynupoOBaTh HUJEH, MOHATHUS, TUIIOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM
YlClie paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMl0, BOCIPUHHUMATh
CTPECCOBYIO CUTYallMI0 KaK BBI30B, TPEOYIOLIUII KOHTpPMEP, KOPPEKTHUPOBAThH
NpUHUMAaeMble pelIeHus U AeUCTBUs, (HOPMYIHpPOBaTh U OILCHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue aeiicTBUA:
e BBISBITH u XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSTHH, OTHOIICHUN MEXAY MOHSITHUSIMU,
dbopMynMpoBaTh OMpeIeTCHUS TIOHITHI, YCTAHABIUBATh CYIICCTBEHHBIN



MPU3HAK KiacCu(PUKaluu, OCHOBAaHUA i OO0OOIIEHWS W CpaBHEHUS,
KPUTEPUH TPOBOJUMOTO aHAIN3a,;

BOCIIpUHUMATh, (POpMyIUpoBaTH H IPEOOpPa3OBLIBATh CYXKICHUS:
yTBEPAUTEIbHbIE W OTpUIlATEIbHBIC, €IUHUYHBIC, YAaCTHBIC M OOIIHeE,
YCIIOBHBIC;

BBISBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH, B3aWUMOCBSI3U U
npoTuBopeunss B (akTax, JAHHBIX, HAOMIOJEHUSIX U YTBEPXKICHUSIX,
npejyiaraTh  KpUTEpPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHH;

JIenaTh BBIBOJABI C HMCIOJB30BAHUEM 3aKOHOB JIOTUKH, NECTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 10 aHAJIOTHH;
pa3ouparh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKJICHHUH (TpsIMbIC U
OT IIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSTEIBHO HECJI0KHBIE
JI0KA3aTelIbCTBA MAaTEMaTHICCKUX (DaKTOB, BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJNTHh TPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBECHHBIE
paccyXJIeHHUS,

BBIOMpaTh CIOCO0O perieHus y4eOHOM 3ajadyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HaubOoJee MOAXOAANIUNH C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEIILCKAM MHCTPYMEHT MO3HAHUSA,
dbopMynpoBaTh BOMPOCH], (DUKCUPYIOIIKE MPOTUBOpEUUE, MpoodiIeMy,
CaMOCTOSTENIbHO YCTaHaBJIMBAaTh MCKOMOE M JaHHOe, (opMuUpoBaTh
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIM
DKCIIEPUMEHT,  HEOOJIBIIOE  HCCIEJOBAaHUE IO  YCTAaHOBJICHHUIO
O0COOEHHOCTEW MaTeMaTHu4ecKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]1y COOOM;

CaMOCTOSITeNIbHO  (hOpMYJIMpPOBAaTH  OOOOIIEHUST W BBIBOJLI IO
pe3yJbTataM MTPOBEAEHHOTO HAOJIONCHUS, HCCIEIOBaHUS, OIICHUBATH
JI0OCTOBEPHOCTH MOJYUYECHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNUI;
POTHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIJBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJAOCTATOYHOCTh U HM30BITOYHOCTH HH(OPMAINH, TaHHBIX,
HEOOXOUMBIX JJIsl peLICHUs 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETHUPOBATH
UH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM MPEICTABICHHUS;



BbIOUpaTh (QopMy mpencTaBieHus HHPOPMAIMH U WILTIOCTPUPOBATH
pelaeMble 3aJayd CXeMaMHd, JuarpaMMaMi, WHOM TpaduKod HU HX
KOMOHMHAIIUSIMU,

OLIEHUBaTh HAA&KHOCTh MHMOPMAIMH 10 KPUTEPHSM, MPEATIOKESHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHH:

BOCIPUHUMATh U (POPMYIMPOBATH CYKIEHUS B COOTBETCTBHUM C
YCIIOBUSIMU U LIEJISIMU OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3PEHMSI B YCTHBIX M IMMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

B XO0Ji¢ OOCYXJEHHs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYX TaeMoOit
TEMBI, MPOOJIEMBI, PEIIaeMOil 3aaul, BbICKA3bIBaTh HJIEU, HALICJICHHBIC
Ha IIOMCK PEIICHHUs, COIOCTABISATh CBOM CYXJICHHS C CYXIACHUSIMHU
IPYrUX YYacTHUKOB JMajiora, OOHApy>XMBaThb pa3IMyu€ U CXOJCTBO
MO3ULIUNA, B KOPpPEKTHOU (opme (HopMyaupoBaTh Ppa3HOINIACHS, CBOU
BO3PAXKEHUS;

OPENCTAaBIATh  PE3yJbTAaThl  PEIICHHMs  3aJayd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHUs, IPOEKTa, CAMOCTOSTEIbHO  BBIOMpaTh  (popmar
BBICTYIUIEHHSI C Y4€TOM 3aJady Npe3eHTAalMd U OCOOEHHOCTEN
ayJIuTOPHH;

NOHMMaTh M HWCIOJIB30BaTh  NPEUMYLIECTBA  KOMAHIHOM M
UHAMBUIyaJIbHOM paOOThl MpU peHIeHUHd YYeOHBIX MaTeMaTUYECKUX
3azay;

NpUHUMATh  1eJdb  COBMECTHOM  JESTENbHOCTH,  IUIAHMPOBATH
OpraHu3allMi0 COBMECTHOM paloOThl, paclpeaenarb BHUIbl padoT,
JIOTOBApPUBATHCA, 00CYX IaTh MPOLIECC U PE3YNbTaT paboThl, 0000MmIAaTh
MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIPYNNOBBIX (QopMax paboTel (00CykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbl U JPYTU€), BBIMNOJIHATH CBOIO YacTh
paboThl M KOOPAMHUPOBATH CBOU JEHUCTBUA C JPYTMMHU UJIEHAMU
KOMaH/1bl, OLICHUBAaTh KAa4eCTBO CBOETO BKJaJa B OOIIMN MPOIYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusanus:

CaMOCTOSTEIIEHO COCTAaBJIATh IUIAH, AJITOPUTM PEIICHUS 3aa4u (VIIH €T0
9acTh), BEIOUPATH CIIOCO0 PEMICHUS C YYETOM HMEIONTUXCS PECYPCOB U



COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHpPOBaTh H KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4ETOM HOBO MH(OpMAIIUH.
CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJICKT:

e BIAAETh cCHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS IIpouecca U
pe3yJbpTara peleHnsl MaTEMaTHIEeCKOM 3a/1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUH
3a/1la4yd, BHOCHTh KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWJIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE pe3yibTaTa ACATEIBHOCTH ITOCTABICHHON LIENIN
U YCIOBHSIM, OOBSCHATH MPUUYUHBI JOCTHXKEHHS WJIH HEIOCTHKEHUS
L[eJIH, HAaXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K xonHiy oOydyenuss B 7 kjaacce oOydaromuiics MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh H3y4€HHbBIE TE€OMETPHUUECKHE (QUTYpBI, ONPEACNATh HUX
B3aUMHOE PACIOJIOKEHUE, N300paKaTh r€OMETPUUECKUE (UTYPBI, BBITOIHITH
YEpTEKU 110 YCIOBHUIO 3a1aud. M3MepsATh JIMHEHHBIE U YIJIOBBIE BEJIMYMHBI.
Pemate 3a1aun Ha BBIYNCIECHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYHMH IPEAMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOIHBIX O0BEKTOB. PazmuyaTs pa3zMmepbl 3THUX
0OBEKTOB 10 NOPAJIKY BETUYUHBI.

CTpouTh 4EpTEKHU K TEOMETPUUECKUM 3a/1a4aM.

ITonb30BaTbCd MNpU3HAKAMH PABEHCTBA TPEYIOJbHUKOB, MCIOJb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a]1ay.

[IpoBoauTh JIOTUYECKHUE paccyxaeHus C HCIIOJIb30BaHUEM
r€OMETPUYECKHUX TEOPEM.

ITonb30BaThCA NMpU3HAKaMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOM K THUIOTEHY3€ IPSMOYTOJIBHOTO
TPEYroJIbHUKA, B PEILIEHUN T€OMETPUUYECKUX 3a]1aY.

OnpenensaTte napauIeIbHOCTh NPSIMBIX C ITOMOLIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMH cekymas. OnpenensaTb napauieaIbHOCTh NPSIMBIX C TOMOUIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM MPSAMOU 0 TOYEK APYTrOM MPSIMOM.

Pemate 3a1aum Ha KjeT4aTol Oymare.

[IpoBONTH BBIYMCICHUS] U HAXOJUTh YMCIOBbIE U OYKBEHHBIE 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3a/ladyax C HCIOJb30BAaHUEM CYMMBI YIJIOB
TPEYTOJAbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJOB, OOpa3oBaHHBIX IpHU



MIEPECEUCHUH JIBYX IMApAJUICIbHBIX MNPSAMBIX CEKylled. PemaTe mpakTuueckue
3a/1a4v Ha HaXOXJACHHUE YIJIOB.

Brnaners moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINpENeisTh
OMCCeKTpUCY yria M CEpPeAMHHbIA TEPIEeHIUKYISAp K OTpPe3Ky Kak
r€OMETPUYECKHUE MECTA TOUEK.

@opMyIHpOBaTh ONPEAEIEHUsI OKPY>KHOCTU U Kpyra, XOpJbl U AUAMETPA
OKPYHOCTH, TI0JIb30BaThCSl UX CBOMCTBAMHU. YMETh MPUMEHSTh 3TH CBOWMCTBA
U pelIeHUH 3a/1a4.

BraneTs moHSATHEM ONMUCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTU, YMETh
HaxoauTh €€ meHtp. [lonb3oBarbest pakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA MEPECEKATCS B OJHOW TOYKE, U O TOM, UYTO CEpEIUHHBIE
NEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJTHOM TOUKE.

BiianeTs noHATHEM KacaTelIbHON K OKPYKHOCTH, IIOJIb30BAThCS TEOPEMOM
0 TMEpPHEHAMKYJAPHOCTH KacaTelIbHOW M pajuyca, NPOBEIEHHOIO K TOYKE
KacaHusl.

[lonb3oBaTbCcd  OPOCTEUIIMMU  T'€OMETPUYECKUMHU  HEPAaBEHCTBAMHU,
NOHUMATh UX NMPAKTHYECKHUI CMBICII.

IIpoBOINTH OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C MTOMOILBIO [IUPKYJIS
Y JINHEUKH.

K koniy oOyueHuss B 8 kjacce oOydaroluiicsi MOJYyYHUT CIETYIOIIUE
IPEIMETHBIE PE3YJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BH/IBl YETHIPEXYTOJIBHUKOB, HX 3JEMEHTHI,
[I0JIB30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOICTBA TOUKM MEPECEUEHUsI MEANAH TPEYroJibHUKA (LEHTpa
Macc) B PEILIeHUH 3a/1ay.

Brnagere mnoHATHEM CpelHEH JIMHUM TPEyrojdbHUKA M Tpareluw,
OPUMEHATh UX CBOMCTBA NPH PELIEHUH T'eOMETpUYecKux 3anad. Ilomp3oBaThes
Teopemoit daeca U TEOPEMOMN O MPONOPLUOHAIBHBIX OTPE3KAX, MPUMEHATh X
JUTSL peIEHUsI TPaKTUYECKUX 3a]1ay.

[IpumMeHaAT  TpU3HAKKM  MOAOOUS  TPEYrOJbHUKOB B  PEIICHUH
r€OMETPUYECKHX 3a]a4.

[Tonb3oBatbes Teopemoi [ludaropa st pemieHuss T€OMETPUUYECKUX U
npakTudeckux 3anad. CTpOuTh MaTeMaTHYECKYl0 MOJENb B MPAKTUYECKUX
3a/layax, CaMOCTOSITENILHO JeiaThb 4YepTEX M HaXOAUTh COOTBETCTBYIOLIUE
JUTHHBI.

Brnagere mNOHATHMSIMH CHHYCA, KOCHMHyCa M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOIO  TPEYroibHUKA. [lob30BaThCAd STUMH MOHATUSAMH IS
pelIeHus IPAKTUYECKUX 3a/1ay.



Boruncnsate  (pa3nuyHbIMEA - crIOCOOAMM) IJIOWIAAb TPEYroJibHUKA U
IOIaM  MHOTOYTONBHBIX  ¢uryp  (IOnb3ysAch, TA€  HE0OXOIUMO,
KalbKYJIITOpOM). [[pUMEHSTh MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Brnaners MOHATUSIMH BIOMCAaHHOTO M LEHTPAIBHOrO YIJIA, MCHOJIb30BATh
TEOpPEMBbl O BIIMCAHHBIX yTIiaxX, yrjlax MEXAy XopAamMHu (CEeKyIIHMMH) U yTie
MEK]ly KacaTeJIbHOM U XOPAOU IPU PEIEHUH T€OMETPUYECKUX 3a1a4.

Brnanerp MOHATHEM  ONUCAHHOTO  YETBIPEXYTOJBHHUKA, IPUMEHSTH
CBOKCTBA OMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3a/1a4.

[IprMeHSATh MOTyYECHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATHUECKHE
MOJENN JUIsl 3aJad peallbHOM JKU3HA M TPOBOJUTH COOTBETCTBYIOILME
BBIYMCIICHHSI C MPUMEHEHUEM NO0J00MS W TPUTOHOMETPHUH (ITONIB3YSCh, TIE
HEOO0XOIMMO, KaJIbKYyJIATOPOM).

K konHiy oOydyenuss B 9 kjacce oOydaromuiics MOJIYYUT CIEIyIOIINE
MIpEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAaXOJUTh C HUX
MIOMOILBIO PAa3JIMYHbIE 3JEMEHTHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («peuieHue
IPSIMOYTOJIBHBIX TPEYTrOJbHUKOB»). HaxoauTh (C MOMOIIBIO KaNbKyJIATOPA)
JUTMHBI ¥ YTJIbI JJ1S1 HETaOJIUYHBIX 3HAYCHUH.

[Tonmp30BaThCA dhopmynamu MIPUBEACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKIEHUS COOTHOLIEHUH MEXIy
TPUTOHOMETPUUECKUMH BETUUYNHAMH.

Hcronbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAaXOXKJICHHUS
Pa3UYHBIX  DJIEMEHTOB  TPEYroJibHUKA  («pElIeHUE  TPEYTOJILHUKOBY),
MPUMEHSTH UX MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.

Brnagete noHATHSAMU TpeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX
aMeMeHTOB  moAoOHbIX  ¢uryp. Ilomb3oBaThCcsi  CBOMCTBAMU  TOJI00US
IPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI M HAXOAUTH YIJIbl Y TIOJOOHBIX
¢uryp. IlpumeHnsTe cBoilcTBa NOAOOMS B NPAKTUYECKUX 3ajadax. YMeETb
MIPUBOANUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[lonp30BaThCca TEOpEMaMH O TPOU3BEICHHHM OTPE3KOB  XOpA, O
POU3BEIACHUH OTPE3KOB CEKYIMX, O KBAAPATE KacaTeIbHOM.

[Tonb30oBaThCS BEKTOpAMH, MOHUMATh UX T€OMETPUUYECKUN U (HU3UIECKUIN
CMBICJI, IPUMEHSTh WX B PEIICHHUH T'€OMETPUYECKUX MU (U3UYECKUX 3aj1ad.
[IpuMeHATh CKaNsipHOE TPOU3BEJACHUE BEKTOPOB MJI HAXOXKICHUS IJIUH U
YIJIOB.

[Tonb30BaTbCcd METOAOM KOOPAMHAT HA IJIOCKOCTH, NPUMEHATH €ro B
pPELIEHNN T€OMETPUYECKUX U MTPAKTUYECKUX 3a/1a4.



Biianers noHATHUAMM IPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH M PaAAMaHHOM MEPHI YIId, YMETh BEIYMCIIATH ILIOIIAb
Kpyra M ero dacred. IIpuMEHSATH IONy4eHHBIE YMEHHS B IPAKTHYECKUX
3a/ayax.

Haxoauts ocu (Mnu 1EHTPBHI) CUMMETPUU (GUTYDP, TPUMEHATH JABHXKCHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

IIpuMeHSATH NOyYEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJAENM JUIsl 3ajJa4 peajbHOM JKU3HU M NPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJICHUS] C NPUMEHEHHEM NOJ00HS U TPUTOHOMETPUYECKUX (YHKUIUH
(monb3ysCh, rae He0OX0AUMO, KATIbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimme reomerpuyeckue GUrypsl U
1 I/I)I() cBoiicTBa. M3me epHI/Ie ey 14 bubmorexa HOK
) P https://m.edsoo.ru/7f415e2e
T€OMETPUUYECKUX BEIUYUH
bu6mmoreka [IOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamtensHbIe IpsMBIE, CyMMa yITI0B 14 1 bubnuorexa [JOK
TpEyroJIbHUKa https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnorexa [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0

[TPOI'PAMME
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8 KVIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/n P Kontpoabnbie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubmuorexa [JOK
1 Hetbipexyronpiiici 12 1 https://m.edsoo.ru/7f417e18
Teopema Darneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3Kax, MOJ00HbIE 15 1 bubmmorexa [TOK
poriopht P > 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inomans. Haxoxaenue miomanein
3 Tpe HIOJfLHI/IKOB U i[/IHOl"O O;EHIILIX ¢bur 14 1 brbmmorexa LTOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema [Iudaropa u Hayana 10 1 bubmuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmuoreka [JOK
Kacarenbnsle k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6nuoreka [IOK
IT 7 4 1
6 OBTOpCHHUE, 0000MeHHe 3HAHNH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne i/l P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOILICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexropsi 12 1 https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
1
4 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYyTO . dnuna
, | mmmm— ;
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6mmoreka [JOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600MIIEHNE, 7 9 bubnmoreka [JOK
cUCTEeMaTH3aInsI 3HaHUH https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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