MHUHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJNEPAIIUA
MunucTtepcTBo 0Opa3zoBaHusl, HayKu U Mononaexu Pecrryonuku Kpeim

Yupasnenue o0pa3oBaHuUs, MOJIOIEKHU U cIOpTa afMUHUCTpaunu baxuuncapaiickoro pationa PK

MyHnununajabHoe 010/13KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKaeHue

«Buaunckasa COL Ne2 um. MamyTtoBa A.A.» baxuucapaiickoro paiiona Pecnyoaunku Kpsim

(ID 1042715)

yueoHoro kypca «I'eomeTpus»
Ut oOyuarommxcs 8-9 kinaccon

Buauno 2023

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO
pykoBoaurens LIIMO 3amecTuTenb JUPEKTOpa Mo Hdupexrop
YBP
Xamunosa ®©.M. 3epnede A.C.
ITpoTokon Ne Xamunosa 2./1. | IIpukas Ne
OT «__ » T. OT «__» T.
PABOYASA ITPOI'PAMMA




INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma no yuebnomy kypcy "['eomerpus” mist oOyuaromuxcst 8 - 9 kiaccoB
pa3pabotana Ha ocHoBe dDenepanrbHOrO TOCYJAapCTBEHHOTO OOpPA30BATENBFHOIO CTaHAApTa
OCHOBHOTO 00miero oOpa3oBaHuss € YYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
NpEABSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOrOo 00pa3oBaHUS,
KOTOPBIC 00ecIIeunBaroT OBJIAZICHUC KIIFOYCBBIMU KOMIICTCHIHUAMUA, COCTABJIAIOIIUMU OCHOBY IJIA
HETIPEPHIBHOTO 00pa30BaHHMS W CaMOPA3BHTHUS, a TaKXKe LEIOCTHOCTh OOIIEKYIbTYpHOTO,
JMYHOCTHOTO U TO3HABATENBHOTO DPAa3BUTHUA OOydarommxcs. B mporpamme ydreHbl HICH H
nosnoxenus Konuenuum pa3sutust MateMaTudeckoro oopaszosanus B Poccuiickoit @enepanmn.

Pabouas mporpamma kypca «l'eomerpus» pa3paboTaHa B COOTBETCTBUM C paboueit
pOrpaMMOil BOCIIUTaHUS LIKOJIBI ¥ IPOTPaMMBbI TPOQOPHUEHTAIIHOHHOTO MHHUMYMA.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA

B onoxy uudpoBoit Tpancpopmanuu BcexX cdep UeIOBEYECKOH AeSTeTbHOCTU
HEBO3MOXKHO CTaTh OOpPa30BaHHBEIM COBPEMEHHBIM 4YeJIOBEKOM Oe3 0a30BOM MaTeMaTHUYECKOM
MOATOTOBKHU. YK€ B ILIKOJIE€ MATEMAaTHKa CIIY>KUT OMOPHBIM MPEAMETOM JUISl U3YyYEHUsI CMEXHBIX
JUCLHUIUIMH, a TIOCJIe IIKOJBl peajbHON HEO0OXOAMMOCTbIO CTAaHOBUTCS HEMPEPHIBHOE
oOpa3oBaHue, 4To TpeOyeT MOJHOLIEHHOH 0a30Boii 00I1e00pa3oBaTeIbHON MOATOTOBKH, B TOM
YHCJIC ¥ MaTEMaTHICCKOM.

D10 O0OYyCNOBJIEHO TEM, YTO B HAIIM JHU PAacTéT 4HUCIO Tpodeccuil, CBSI3aHHBIX C
HEIMOCPEICTBEHHBIM MPUMEHEHHEM MaTE€MaTUKU: U B cepe dKOHOMHKH, U B Ou3HEce, U B
TEXHOJIOTMYECKHX O00JIacTsAX, W Jake B rymMaHuTapHbix cdepax. Takum oOpa3zom, Kpyr
IIKOJIbHUKOB, JIJII KOTOPBIX MAaTEMATHKA MOKET CTaTh 3HAUMMBIM IIPEAMETOM, PACIIUPSAETCS.

[TpakTHyeckas MoJe3HOCTh MAaTEMATUKH OOYCJIOBIIEHA T€M, YTO €€ MPEAMETOM SIBIISIFOTCS
(dyHIaMEHTAIbHBIE CTPYKTYPHI HAIIETO MHUpPA: MPOCTPAHCTBCHHBIE (OPMBI U KOJIMUYCCTBECHHBIC
OTHOLLEHUS OT NPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEIACTBEHHOM OIBITE, A0 JOCTATOYHO
CJIOKHBIX, HEOOXOIMMBIX Il Pa3BUTHS HAYYHBIX W TPHUKIAAHBIX HUACH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHWM 3aTPyJHEHO I[MOHMMaHWE NPUHLMUIIOB YCTPOMCTBA U MCIIOJIb30BAHUS
COBPEMEHHON TEXHHKH, BOCIPHUATAEC W HMHTEPIpETAlds Pa3HOOOPa3HON  COIMAIBHOM,
HYKOHOMUYECKOH, MOIUTHYECKON MH(popMalnu, Manodh(eKTUBHA MOBCETHEBHAS MpaKTHYeCKas
JeATeNbHOCTh. KakaoMy YenoBEKYy B CBOEH KWU3HU MPUXOAUTCSA BBINOJHITh PACYEThl M
COCTaBIISITh AJTOPUTMBI, HAXOJAUTh U MPUMEHSITH (POPMYIIBI, BIAJETh MPAKTHUECKUMHU MTPUEMAMHU
TEOMETPUUYECKUX H3MEPEHUNM M TOCTPOEHUH, YUTaTh MH(OpPMAIHIO, TPEICTABICHHYIO B BHJIC
TabNIuIl, JauarpaMM U TpaduKOB, KUTh B YCIOBHUSIX HEOMPEAENEHHOCTH U TIOHHUMATh
BEPOATHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

OpnHoBpeMeHHO ¢ pacimupeHueM cdep NpUMEHEHUS MaTeMaTUKH B COBPEMEHHOM
ob1recTBe BCE Oosiee BaXKHBIM CTAHOBHUTCSI MATEMAaTUYECKUN CTUITh MBIIIJICHUS, TTPOSIBIISTFOIITUICS
B OIPEJIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3ydyeHuss MaTeMaTUKU B apceHall IPUEMOB
¥ METOJ/IOB MBIIIUICHHS YeJIOBEKA €CTECTBEHHBIM 00Pa3oM BKIIFOUAIOTCS WHIAYKIUS U JCTYKIIHS,
00001IeHNe W KOHKpPETU3allus, aHajdu3 M CHHTE3, KilaccuPHKamus W cHUcTeMaTH3aIus,
abctparupoBanue W aHamorus. OOBEKTHI MaTEMAaTHYECKHUX YMO3aKIIOUCHHM, TMpaBWiia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MMOCTPOCHHI, CIIOCOOCTBYIOT BBIPaOOTKE
ymMeHuss GOpMyIupoOBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CYXICHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOe MbIIUIeHHe. Benymas poiab TPHUHAICKUT MaTeMaThuke W B (OPMHUPOBAHUU
AJITOPUTMHUYECKON KOMITIOHEHTBI MBIIIJIEHUSI 1 BOCIUTAHUU YMEHUW JIEMCTBOBATH MO 3aJIaHHBIM
aJropuTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporiecce peuieHus
3alady — OCHOBOM Y4YEOHOW IeATEIHbHOCTH Ha YpPOKaX MAaTeMAaTHKH — Pa3BUBAIOTCS TaKKe
TBOpYECKAs U NMPUKIIATHAS CTOPOHBI MBILLIJIEHUS.
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OOyuenue wmareMaTHKe JaET BO3MOXKHOCTh pa3BHBAaTh Yy OOYYaIOUIUXCS TOYHYIO,
paloHaIbHYI0 U MHGOPMATUBHYIO pedb, yMEHHE OTOMpPATh Haubosee MOIXOSAIINE SI3bIKOBLIC,
CHUMBOJIMYECKHE, TpaHUuecKue CpelcTBa [UIS BBIPAKEHUS CYXKICHHH W HArIATHOTO HX
MIPEICTABIICHMUS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNOB HIKOJbHOM MaTeMaTHUKH, UMEIOIINUNA cBOeH
LEeNbI0 00ECleYnTh H3yueHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTesIbHYyK JUHUI0. LleHHOCTh wu3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHUs 3aKII0YAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJUTH JIOKa3aTeJbHbIE PACCYKIACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JIOKa3bIBaTh KCTUHHBIE YTBEPXKIAECHUS U CTPOUTH KOHTPIPUMEPHL K JIOKHBIM, IIPOBOIUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBaTH OOpaTHBIE
YTBEPKIACHUA.

Bropoii nenpio u3ydeHuss reOMETPHH SBIISETCS UCMHOJIb30BaHUE €€ KaK HMHCTPYMEHTA Mpu
PCIICHHMU KaK MAaTEMAaTHYCCKHUX, TaK W MNPAKTHYCCKUX 3a/Jad, BCTPCHAIOIIHUXCSA B peaﬂbHOﬁ
*u3HU. OOydaromuiics OJDKEH HAYYHThCS OIpPENeINTh T'€OMETPUYECKyr0 (GUrypy, OmHcaTrh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOWIAb 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOIUMYI0 JJIMHY ONTOBOJOKOHHOTO Kalemst wiau TpeOyeMmble pa3Mepbl rapaxa s
aBTOMOOMJISL. 3TOMy COOTBCTCTBYCT BTOpAasd, BBIYMUCIUTCIIbHAA JIMHUA B U3YUCHUN T'COMCTPUMU.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4alOUIMiiCs  y4HUTCS  CTPOMTH
MAaTCMAaTUYCCKHUE MOACIIN PCAJbHBIX KHU3HCHHBIX CI/ITyaIII/II\/JI, MMPOBOAWUTL BBIYUCIICHUA U
OILICHUBATh aJICKBATHOCTb MOJYYEHHOTO pe3yibTara.

KpaiiHe BaXHO MOAUYEPKUBATH CBA3M T€OMETPUU C JPYTMMH Y4YEOHBIMHU MpeIMeTamH,
MOTHBHPOBaTh  HCIOJB30BAaTh  OMNpPENCIICHUS TIEeOMETPUYECKHX (QuUryp U  TOHATHUH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. JTHU CBSI3U Hanboee
APKO BUIHBI B TeMaX «BekTopbl», « TpuronHomeTpuyeckue COOTHOMEHUs», «MeTo KOOpIuHaT»
u «Teopema [Tucdaropay.

VYuebHblit Kypc «['eomeTpus» BKIIOYAET CIEIyIOIME OCHOBHBIE pPa3feibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETpUUECKUX BETUYHHY,
«/lexkapToBbl ~ KOOpPAMHATBI HAa  IJIOCKOCTH», «BekTopbl», «/IBHKEHUS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUN.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha n3yuenne yueOHoro kypca «I'eomerpusi» orBoautcst 136 dacos: B 8 kiacce — 68 yacos
(2 yaca B Heziem0), B 9 kiacce — 68 yacoB (2 4aca B HEJIETIO).
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COJAEPKAHUE OBYYEHUA
8 KUIACC

UYerpipéxyronsauku. [lapamnenorpamm, ero npu3Haku M CBOMCTBA. YacTHble ciydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpanenus, e€ CBOWCTBa U Mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton yaBoenust menuansl. lleHTpanbHast cummerpus. Teopema QPaneca U Teopema O
IPONOPLIHUOHATBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojbHUKA U Tpaneuuu. LlenTp Mace TpeyrojabHHKa.

[Tonobue TpeyrosbHUKOB, KO3 duiueHT noaoodus. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeHeHue noa00Ms IPU PELIEHUH IPAKTUYECKUX 3a/1au.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAM TPEYTOJIbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAe NOJOOHBIX QUTYD.

Brruncnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOi Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa nmpu permeHun HNPaKTUYECKUX
3aja4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrjla MpsSMOYTOJIBHOTO TpeyroyibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BriucanHble ¥ LEHTpaJIbHBIE YIUIBI, YTOJ MEXIY KacaTelbHOW M XOpIOH. YIJIbI MeXay
XOpaMHd ¥ CeKyIIMMH. BhucaHHble ¥ ONHCAHHBIE YETHIPEXYTONBHUKUA. B3amMuoe
pacroyio)keHue ABYX OKpyxHocTed. Kacanue okpyxnocredl. OOmue KacarelbHble K JABYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreic yriaoB or 0 o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. POPMYIBI IPUBEACHHUS.

Pemenne TtpeyrompHukoB. Teopema KOCHHYCOB U TeopemMa CHHYCOB. PerieHue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

[IpeoOpazoBanue nmogodus. [Togodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 IpOM3BEAECHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHNUN OTPE3KOB CEKYILUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mnuHa (MOAYNb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOIOKHO
HaIlpaBJICHHBIC BCKTOPLI, KOJIIMHCAPHOCTHL BEKTOPOB, PAaBCHCTBO BCKTOPOB, OICpallMU HaJ
BeKTOpamH. Pa3nokeHne BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BeKTOpa.
CKa.TISIpHOG MPOU3BCACHUC BEKTOPOB, IPUMCHCHHUC JIA HAXOXKACHUSA JJIMH U YIJIOB.

JlekapToBbl KOOPJMHATHl HAa IUIOCKOCTH. YpaBHEHHMS MpPSIMOMl M OKpPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHNE OKPYKHOCTEN U NPAMBIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOIBHUKH. [lTMHA OKpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIYUCIICHHE JUTMH YT OKpYyX)HOCTel. [lomanp kpyra, cekTopa, CerMeHTa.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPHUH (pUryp (371eMeHTapHbIe MPeICTaBICHHS).
[TapannensHbIi epenoc. [ToBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJbTAaThbl OCBOCHHUS MPOrpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUEHUEM K JOCTH)KCHHSIM POCCHMCKHX MATEMATHKOB U POCCUHCKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUU
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOTO 0JIAaroOnoJy4usi:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (30pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTHYECKUX 3HAHWM IS pelIeHUs 3ajad B 001acTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUSAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4e€pe3 MPaKTUUECKYIO NIeATebHOCTh, B TOM YHCIIE YMEHUE YYHTHCS y JAPYTUX
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Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETCHIIUU U3
OIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
HOHATHS, TMIIOTE3bl 00 OOBEKTaX M SABJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBaThb NPUHMMAEMBIE DPELUEHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeicTBus:

L] BBIABIIATE U XapaKTepI/BOBaTB CYH_ICCTBGHHBIC HpI/I3HaKI/I MAaTEMAaTUYCCKUX O6LCKTOB,
NOHSTUM, OTHOIIEHUN MEXIy MOHATHUAMH, (POPMYIMpPOBATH ONpPENEICHUS IOHATH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCU(UKAIIMKU, OCHOBAHUSA JJIsl 000OIICHUS U
CpaBHEHU:A, KPUTEPHUHU IIPOBOAUMOI0 aHAIIN3A,

® BOCIPHUHHUMATH, (HOPMYIHPOBATH M MPE0oOPa30OBBIBATH CYKICHUS: YTBEpIAUTEIbHbBIE U
OTpHUIATENIbHbIC, eAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

L] BBIABJIATH MATEMATUYCCKUC SaKOHOMepHOCTI/I, B3aNMOCBSI3U U HpOTHBOpqu/Iﬂ B (1)aKTaX,
JaHHBIX, H&6JHOIIGHI/I$IX nu YTBep)KI[eHI/IFIX, HpennaraTL KpI/ITepI/II/I IJIA  BBISABJIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

L] JAC€JIaTb BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOT'MKH, HGIIYKTI/IBHI)IX N UHAYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

e pa30uparh I0KA3aTeIbCTBA MATEMATUYECKUX YTBEPXKIECHUH (IPSIMbIE U OT MPOTUBHOIO),
HpOBOI[I/ITI) CaMOCTOMATCIIBHO HECCIIOXKHBIC O0Ka3aTcJIbCTBA MATEMATHUYCCKHUX (i)aKTOB,
BBICTpAaUBaTh apryMEHTAlUI0, MPUBOJIUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

e BBIOMpaTH CHoco0 pemieHus yueOHOW 3anadyu (CpaBHHBATh HECKOJIHKO BapHaHTOB
pelieHus, BEIOMpaTh HanOosee MOAXOAAIIUN C YUETOM CaMOCTOATEIbHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

® WCIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATECIILCKUA  MHCTPYMEHT  TO3HAHWUS,
dbopMyIHpOBaTh BOMPOCH], GUKCUPYIOIIHE MMPOTHBOPEUUE, TPOOIEMY, CAaMOCTOSTEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Y, apryMEHTHPOBATH CBOIO
HO3UINI0, MHCHHE,

® [POBOJUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE IO YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

® caMOCTOATeNbHO  (opMmynupoBaTh OOOOIIEHUS W  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [IPOrHO3UMPOBATh BO3MOXHOE Pa3BUTHUE IMPOLIECCA, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmaumeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOUHOCTh MH()OPMAIIUU, JAHHBIX, HEOOXOUMBIX JIJIs
peleHus 3a1auu;

e BBHIOMpATH, AHATU3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHUPOBATH HHQPOPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM TpE/ICTABICHHUS,
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BBIOMpATh (opMy IpeACTaBiIeHUS WHPOPMAMU U WLTIOCTPUPOBATH peIIacMble 3a1a4H
cXeMaMH, AuarpaMMamMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMALMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM HWIIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble aelcTBUA:

BOCIIPUHUMATL U (OPMYJIMPOBATH CYXJICHHUS B COOTBCTCTBHH C YCIOBHUSMH H ICIISIMH
OOIICHMS, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY PEIICHUs 3a/a4l, KOMMEHTHPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

B X0JIe OOCYXKJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1a4M, BhICKA3bIBaTh HJICH, HAIICIICHHBIC HA MOWMCK PEIICHUS, COMIOCTABIATh
CBOM CYXKJICHUS C CYXKJICHHUSMHU JPYrUX YUYaCTHUKOB JUAJora, OOHAPYKUBATH Pa3IndHe
U CXOJICTBO IIO3UIIMH, B KOPPEKTHOH (opme GdopMmynnpoBarh pasHOIIAcHs, CBOH
BO3PAKCHUS;

NPECTaBIIATh PE3YJIbTAThl PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCICIOBAHHS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3a/a4 IPE3CHTAIMU U
0COOEHHOCTEHN ayAUTOpUY;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIMBUAYAILHON paOOThI MpH
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a71ay;

MPUHUMATH TIeJIb COBMECTHOW ACSITEIHHOCTH, IIAHUPOBATH OPTraHU3AIUI0 COBMECTHOM
paboTHhI, pacrpenesaTh BHIBI paboT, JOTOBapUBATELCS, 0OCYKIATh MPOIECC U PE3yNIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (0OCykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPJIUHUPOBATH CBOU JCHCTBHSI
C JIPYT'MMH YJI€HaMH KOMaHIbl, OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, aJrOPUTM pelleHus 3agadd (WIM ero 4acTh),
BBIOMpATh C€HOCOO0 pelmeHus ¢ Y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAapUAHThl PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yiabTara pelieHus
MaTeMaTUYECKOH 3a7auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PELIEHUU 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJbTaTa ACSITEIbHOCTH IOCTAaBICHHOM LIETU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEOCTHKECHUS 11€TH, HaXOAUTh OIINOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koHiy oOyuenus B 8 Kkiacce oOydaroluiics MOMYyYUT CJEIyIOIIUE NpeAMETHBIE

pe3yJbTATHI:

Pacno3HaBaTe OCHOBHBIE BHIBI I‘ICTBIpéX}’I‘OJ’IBHI/IKOB, uX OSJEMCHTBI, ITIOJIb30BATHCA HX

CBOMCTBaMH IIpU pCHICHUN T'COMETPUUCCKUX 3aJay.
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ITpuMeHsATh CBOICTBA TOUKM NEPECEUEHMs] MeIuaH TpEeYrolbHHKA (LEHTpa Macc) B
pELICHUH 3ajau.

Bnagers nonstuem cpeaHel JTMHUM TPEYrOJIbHUKA M TPANELMH, IPUMEHSITh X CBOWCTBA
OpU peuieHnu reoMerpuyeckux 3anad. [lonmb3oBarbes Teopemoit Paneca M TeopemMoil o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHATH pU3HAKY OO0 TPEYTOJIBHUKOB B PEIIEHUH FEOMETPUYECKUX 3a/1ay.

[Tons3oBatbest Teopemoit [Iudaropa anst pemieHUss TE€OMETPHUECKUX M MPAKTUYECKUX
3agay. CTpOUTh MAaTE€MaTHYECKYI0 MOJENb B MPAKTHUECKUX 3aJayax, CaMOCTOSITEIbHO JIeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Bnaners nmoHATHSAMH CHHYyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjla HpsSMOYIOJIBHOTO
TpeyroiabHuKa. [1071p30BaThCs 3TUMHU NOHSATUSAMH I PEIICHUS IPAKTUUECKUX 3ajad.

Bbruucnate  (pa3nuuHbIMM - cllocoO0aMu)  IUIOIIAJb  TPEYrOJIbHUKA M IUIOLIAIU
MHOTOYTOJBHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIMMO, KaIbKyniaTopom). I[IpuMeHsTh
HOJIy4EHHbIE YMEHUS B IPAKTUUECKUX 3aayax.

Brnagerp NOHATHAMM BIOMCAHHOTO U LIEHTPAJIBHOIO yIja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIVIax MEXAY XOopJaMmH (CeKyLIMMM) U Yrie MeXAy KacaTeIbHOM M XOpAoH
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Brnaners moHsATHEM OINMCAHHOTO YETHIPEXYTOJNBbHUKA, IPUMEHITh CBOMCTBA OMHCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[TpuMeHATHh NOTy4YEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJAEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPHH (II0JIb3YSACH, I/1€ HE0OX0AUMO, KAIbKYISATOPOM).

K xoniy oOydenuss B 9 kJjacce OOyYAIOMIMICS TMOJYYUT CICAYIOIIUE MPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMHM OCTPHIX YIJIOB, HAXOAWUTh C HX IOMOUIBIO
pasMyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pElIeHHe MHPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) JJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonb30BaTbes GopMysiaMy IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKHUM TOXKAECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNUI MEXly TPUTOHOMETPUYECKUMH BETUMYMHAMH.

Hcnonb30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOXK/I€HUS Pa3IUYHBbIX 3JIEMEHTOB
TPEYrojbHUKa («pelIeHNe TPEYroJbHUKOBY), NIPUMEHATh HUX MpPHU PEIICHUH TI'e€OMETPHUUECKUX
3a1a4.

Brnaners noHaTusiMu npeoOpa3oBaHus 1M0100Hs, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU O100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJbl y MOA0OHBIX ¢uryp. IlpumeHsaTs cBoiicTBa MOAO0MS B MPAKTHUECKUX 3a]aydax.
YMeTh NpUBOAUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

ITonp30BaTbCs TeOpeMaMu O MPOU3BEACHHUU OTPE3KOB XOpJ, O MPOU3BENEHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThbcss BEKTOpaMHM, IMOHMMATh MX TEOMETPUYECKUH M (U3NYECKUHA CMBICIH,
IPUMEHSTh UX B PEIICHHH TeOMETpUYecKHX M (usnueckux 3aaad. [IpuMeHsTh ckaiasipHOe
IIPOU3BE/ICHNE BEKTOPOB AJI1 HAXO0XAECHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HA IJIOCKOCTH, MPHUMEHSTh €ro B pelIeHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSMHM NMPaBUIBHOIO MHOTOYTOJIbHHUKA, IMHBI OKPY>KHOCTH, JUIMHBI JIyTH
OKPYXKHOCTM M DPaJMaHHOW MEpBI yIJla, YMETb BBIYMCIATH IUIOIIAAbL Kpyra M €ro 4acrei.
[TpyMeHSTH MOydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

Haxoaute ocu (MM LEHTpHI) CUMMETPUU (PUTYP, MPUMEHATH JIBUKEHHUS IJIOCKOCTH B
MPOCTEUIINX CITyqasiX.
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IIpuMeHATh MOJIy4eHHBIC 3HAHMS HA IIPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH IS
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (DYHKIUH (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KATBKYIIITOPOM).
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8 KUIIACC
KosauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/l IporpaMmb1 Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 0BPA30BATEILHBIC
padoThI padoThI pecypch
N bubnuorexa [{OK
1 HeTbIpExXyromLHHKn 12 1 https://m.edsoo.ru/7f417e18
2 EegﬁzMalgiﬂaii?{gg Z()szl‘;liaf)’( mog00HbIE 15 1 bubsmorexa [IOK
porop p » 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
3 A 14 ) BuSmioresa I1OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTH. Bricanusie u
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmuoreka [IOK
KacarensHble k OkpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmuoreka [JOK
6 [ToBTOpeHue, 006001IeHNE 3HAHUI 4 1 hitps://m.edso0.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne ni/m IporpaMmb1 pasi Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTshI pecype
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6muoteka [JOK
CHHYCOB. PellieHre TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogobus. Merpuueckue 10 1 Bu6muoteka [JOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubnnorexa [JOK
3 Bexropst 12 L https://m.edsc%.ru/7f41a12c
bubnunoreka LIOK
4 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH 9 1 hitps://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOJIBHUKH. [lTMHA Bubnmorexa [IOK
> OKPYIHOUTH I IIOIHaNh Kpyra. 8 https://m.edsoo.ru/7f41al2c
Boruncnenue minomazaei
6 JIBUKESHHSI TNTIOCKOCTH 6 bubmorexa [OK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6odIIEHKE, 7 2 bubmmoteka IIOK
CHCTEMATU3aLMs 3HAHUHI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
- Marematuka. ['eomerpus: 7 - 9-e kmaccel: 6a30BbIil ypoBeHb AtanacsH JI.C.,
byry3zos B.®., Kagomner C.b., Akuunonepnoe obmiectBo "W3natensctBo "IIpocBemienune"

(o 29 ampens 2027 rona).

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
bubmmoreka LIOK https://m.edsoo.ru/7f41al2c

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET
bubmmorexa I{OK https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

