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FGOMeTpI/ISI KaKk OAWMH M3 OCHOBHBIX pPasaciioB IIKOJIbHOM MaTE€MaTuKu,



MMEIOIINI CBOEW LIENbI0 00ECHEUUTh M3YyYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE pPACHOJIOKEHUE, OIUPAETCd Ha  JIOIMYECKYIO,
JOKa3aTeJIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsi F€OMETpUM Ha YPOBHE OCHOBHOIO
oOuiero oOpa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYalOLIUNCA YYUTCS MPOBOAUTH
JOKa3aTeJIbHbIE PACCYXKIECHHS, CTPOUTH JIOTHYECKUE YMO3AKIFOUYEHHUS, TOKa3bIBaTh
UCTUHHBIE YTBEPXKIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyX1eHus «OT MPOTUBHOT0», OTIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYJIMPOBATH
oOpaTHbIE YTBEPKIACHUS.

Bropoii 1enpr0 HM3ydyeHUsT TIE€OMETpPUM SBISETCA MCIONb30BAaHHE €€ Kak
WHCTPYMEHTA MNP PEIICHUH KaK MareMaTH4YeCKUX, TaK W MPaKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B peanbHOM  ku3HU. OOy4yarouiuiicss OMKEH HayYHThCS
OTpPENENINTh TEOMETPUYECKYI0 (UTYpY, OMHCAaTh CIOBAaMU JAHHBIM 4YEepTEX WU
PUCYHOK, HAalTH TUIONIA/Ib 3€MEJIbHOTO Y4acTKa, paCCUUTATh HEOOXOAUMYIO JITMHY
OIITOBOJIOKOHHOTO Kaleys wid TpeOyemble pasMepbl rapaka JJisi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIUYMCIHUTEIbHAS JIMHUS B W3Yy4E€HUHU T€OMETPHUU.
[Ipu pemreHuu 3afad MPaKTUYECKOTO Xapakrepa OOydaroIMCs YYUTCA CTPOUTH
MaTeMaTUYE€CKUEe MOJEIM  peabHbIX JKU3HEHHBIX CHUTYyalldid, MPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATh a/ICKBaTHOCTh MOJYYEHHOTO pe3yibTara.

Kpaiine BakHO MOAYEPKUBATHL CBA3UM TEOMETPUU C APYTUMU y4eOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOJIb30BATh ONPEAEIICHUS T€OMETPUUECKUX (PUTYD U
MOHATUH, JEMOHCTPUPOBATh MPUMEHEHHE TIOJYYCHHBIX YMEHUM B (U3MKEe U
TEXHUKEe. OTH CBA3M HauOonee spKO BUAHBL B Temax «Bektopsy,
«Tpuronomerpuueckne CoOOTHOWEHUs», «Meron koopauHar» U «Teopema
[Tudaropay.

VYueOHbii kypc «l'eomeTpus» BKIIOUAET CJEAYIOIIME OCHOBHBIC pa3/eibl
comepxkanus: «leomerpuueckue Qurypsl U UX cBoMcTBa», «V3mepenwue
TeOMETPUUYECKUX BETUUUHY, «J]eKapTOBbI KOOPJMHATHI HA TNIOCKOCTH, «BEKTOphDY,
«/IBmxenus mnockoctuy, «lIpeodpazoBanus mogoous».

Ha uzyuenue yue6HOro Kypca «l'eomerpusi» orBonutcst 204 daca: B 7 kiacce
— 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B Heflento), B 9 kiacce
— 68 yacoB (2 Jaca B HE/ICIIO).

B pabouyro mporpaMMmy Mo MareMaTHUKe BKJIIOUEHBI LIE€JICBBIE OPUEHTUPHI U3

BocniuraresibHo nporpaMmmel OO0 MKOY COIII c. MarBuHyp, BKJIHOYAIOIINE
LEHHOCTH Hay4YHOT'O NIO3HAHUS:
- BBIpaXKarolllie MO3HABATEJIbHbIE MHTEPECHl, aKTUBHOCTD, JIFOOO3HATEIBLHOCTh H
CaMOCTOSITETILHOCTh B IO3HAHUH, UHTEPEC U YBAXKEHHUE K HAyYHBIM 3HAHUSIM, HAyKe;
- 00aaroIre MepBOHAYATLHBIMU MPEICTABICHUSMHE O IPUPOIHBIX U COITUATBHBIX
00BEKTaX, MHOTOOOpa3nuu OOBEKTOB U SIBJICHHUM MPUPOJIbI, CBA3U KUBOM U HEKUBOU
IPUPOJIbI, O HAYKE, HAYYHOM 3HAHHH;



- HMCIOOIMC IICPBOHAYAJIbHBIC HABBIKA Ha6J'IIOI[eHI/II\//I, cucreMaru3anum u
OCMBICJICHHS OIIBITA B GCTGCTBGHHO-HayLIHOI\/'I u FYMaHI/ITapHOfI 001acTAX 3HAHHUS U
OHH YUTCHBI B OIIPCACIICHUH BOCIIUTATCIIbHBIX 3a1a4 YpOKa

COAEP KAHUE OBYYEHUA
7 KIIACC

HavanbHble nousaTusa reomerpun. Touka, npsiMasi, OTpE30K, JIyd. Yroia. Buasl
yrioB.  BeprukanbHble M CMexHbIe yribl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHMK. [lapayienbHOCTh U epIeHAUKYISIPHOCTD IPSAMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBa 0ceBOil cuMMeTpud. [Ipumepst
CUMMETPHUH B OKPYXKAIOILIEM MHUpE.

OCHOBHBIE TIOCTPOEHHSI C IIOMOULIBIO LUPKYISl W JUHEHKH. TpeyroiabHUK.
Bricora, Mmenuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBI ¥  PaBHOCTOPOHHHMM  TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa U PU3HAKK paBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NMPU3HAKH MAPALIEIbHBIX NpAMBIX. CyMMa yIJIOB TPEYroOJIbHUKA.
Breninue ymisl TpeyroiapHHKA.

[IpssiMoyronibHbIA  TpeyrodbHUK. (CBONHCTBO MEAMAHbI MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, ITPOBEAEHHON K TMIIOTEHY3€. 1Ipu3Haku paBeHCTBa NPAMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsAMOYronbHBIN TPEYTOIbHUK C YIIIOM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJINHE
JOMaHOM, Teopema O OojbplleM YyIje M OosbLIEH CTOPOHE TPEYTrOJbHUKA.
IlepnieHAMKYISIp ¥ HAKJIOHHAS.

I'eomerprueckoe MecTO TOdeK. buccektpuca yrma U CEpeIUHHBINA
NEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUYECKUE MECTA TOYEK.

OKpyXHOCTP M KpyI, XOpJa M JHaMeTp, HX CBOHCTBAa. DB3amMHoe
pacIoIOKEHUE OKPYKHOCTH M IpsMou. KacarenbHas u cexymas K OKPYKHOCTH.
OkpyXHOCTh, BIIMCaHHAas B Yyroia. BnucaHHas W onucaHHas OKPYKHOCTH

TPEYTrOJIbHUKA.
8 KVIACC

YersipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBOWCTBA. YacTHbIE
cllydyau MapajuiesiorpaMMoB (IIPsIMOYTOJIbHUK, pOMO, KBajapar), UX MpPU3HAKU U
cBoiictBa. Tpamernus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M IPU3HAKHU.
[IpsamoyrosbHas Tpanenus.

Meron ynBoenust meauansl. llenTpanbHas cummerpusd. Teopema Daneca u



TEOpPEMA O MPOMOPUHUOHAIBHBIX OTPE3KaX.

Cpennue nMHUK TPEYroJibHUKa U Tpaneuuu. LIeHTp macc TpeyronbHuUKa.

[logobue TpeyronbHUKOB, KkKod(pduuueHt nonaodus. IlpuzHaku mnomodus
TPEYrolbHUKOB. [IpruMeHeHne mogo0ust mpy peleHuy MPAKTUIECKUX 3a7ad.

CpoiicTBa TUIOIIaAe reoMmeTpuyeckux ¢uryp. DopmMynsl s TUIONIAAH
TpPEeyroiibHUKA, Mapajiejgorpamma, pomOa u Tpanenuud. OTHOILIEHUE TUIOMAaeH
MOI0OHBIX PUTyp.

Brruucnenve miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TAHI€HC OCTpPOr0O yrjia MpsIMOYTOJIBHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpuyeckue QGYHKIIHU
yriioB B 30, 45 u 60°.

BrimcaHHbIE U HEHTPAJIbHBIC YITIbI, YTOJ MEXY KacareJIbHOW U XOpA 0. YIJIbI
MEXIy XOpJaMH M CEKyIIMMU. BrrcaHHbE M ONUCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumnuoe pacmonoxenue AByX okpyxkHocTed. Kacanue okpyxHocted. OOmiue

KacareJbHbIE K IByM OKPYKHOCTSM.
9 KIIACC

Cunyc, kocuHyc, TaHreic ymoB or 0O mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYJIbl TPUBEACHUSI.

Pewmenue tpeyronpHukoB. TeopeMa KOCMHYCOB U T€OpeMa CHHYCOB. Perienue
MPAKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CUHYCOB.

[IpeobpazoBanue nogodus. [Tomobre COOTBETCTBEHHBIX PIIEMEHTOB.

Teopema o0 mpon3BENEHUH OTPE3KOB XOPII, TEOPEMBI O IPOU3BEIEHUH OTPE3KOB
CEKYLIMX, TEOPEMA O KBA/IpaTE KacaTEIbHOM.

Bektop, mmmHa  (MOmyJlb) — BEKTOpa,  COHAIPABIEHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO HaIlPABJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallMd HaJd BekTopamu. Pa3znoxkeHune BeKTOpa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHartel Bekropa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JJI1 HAXOXKJCHUSI JIMH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH. YPAaBHEHHUSI IPSIMOUM M OKPY>KHOCTH B
KOOpIMHATAX, MEPEeCEUCHUE OKPYKHOCTEH W NPSIMBIX. MeETol KOOpAWHAT M €ro
IPUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyKHOCTHU. [ panycHas u paguanHas
Mepa yIiia, BBIYHCICHUE MJIMH Jyr OKpyXHOcTed. [lnomaas kpyra, cekropa,
CErMEHTA.

JIBW>KEeHUsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (GUryp (seMeHTapHbIe
npencrasieHus). [lapamnensusiii neperoc. I1oBopoT.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS  ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOCHHUS TNPOrpaMMbl  ydueOHOro Kypca
«l'eomeTpus XapakTEepU3yOTCS:

1) marpuoTn4eckoe BOCIIUTAHME:

MPOSIBJIEHUEM HMHTEpeca K IMPOUUIOMY H©  HACTOALIEMY POCCHUMCKOU
MAarTe€MaTWKW, I[EHHOCTHBIM  OTHOLUEHHEM K  JOCTHXKEHUSM  POCCHMCKHUX
MAareéMaTUKOB M POCCHMCKOM MareéMaTWYe€CKOM MIKOJIbI, K HMCIOIb30BAHUID 3TUX
JOCTHKEHUN B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpa:kIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEN I'PAKIaHWHA U peaIn3aluu €ro
npaB, TNPEACTAaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PyHKIMOHUPOBAHUS
pa3NUYHBIX CTPYKTYp, SBJICHHM, MPOLENYp Ipa)KAaHCKOro oOliecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPAKTUYECKUM NPUMEHEHHEM JOCTH)KCHHH HayKH, OCO3HAHUEM BaXKHOCTH
MOPaIbHO-3TUYECKUX MPUHIUIIOB B ACSITEIILHOCTU YUEHOTIO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a]1a4
MaTeMaTUYeCKOW HaIpaBIIEHHOCTH, OCO3HAHWEM Ba)XHOCTU MAaTEMATHYECKOTO
o0pa30BaHUsl Ha MPOTSKEHUU BCEH >KU3HU Ui YCIEUTHOW MpodeCcCroHaIbHOU
JESITEIbHOCTH U Pa3BUTHEM HEOOXOIHWMBIX yMEHHUH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOECHUEM UHAUBUAYATbHOU TPAEKTOPUM OOPA30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYecK0e BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETHMYECKOMY  BOCIIPHUSITHUIO
MaTeMaTU4YEeCKUX OOBEKTOB, 3aJlad, PELICHUM, PpACCYXIACHUH, YMEHHIO BHUAETH
MAaTE€MaTHYE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHUS:

OpPUEHTAIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IpeACTaBIeHUIT 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAHMEM MAaTEMAaTHYECKOM Haykh Kak cdepbl uernoBeuecKou
NEeSTENbHOCTH, ATANoB €€ pa3BUTUSA U 3HAYUMOCTH AJI1 Pa3BUTHS LUBUIIU3ALINH,
OBJIAJICHHEM SI3bIKOM MAaT€MaTHMKW U MaTreMaTH4yecKOW KYIbTypoil KaK CpeICcTBOM
MO3HAHHWSI MUpPA, OBJIAJECHHUEM MPOCTEHIIMMH HaBBbIKAMHU HCCIIEOBATEIbCKOM
NEeATENbHOCTH;

6) ¢usnueckoe BocnuTaHUE, (POPMHUPOBAHUE KYJILTYPbI 310POBbA U



IMOLMOHAJIBLHOIO 0J1aronoJyus:

TOTOBHOCTBIO TPHUMEHSATh MareéMaTWYecKHe 3HaHUS B HHTEpEcax CBOETO
370pOBbsl,  BEIACHMsS  3I0pOBOro  oOpa3a JKHM3HM  (340pOBOE  IMHTAHUE,
cOQIaHCUPOBAaHHBIM pEXUM 3aHATUH W OTAbIXa, perymapHas ¢uznueckas
aKTUBHOCTbD ), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(pIeKCHy, IPU3HAHUEM CBOETO ITpaBa
Ha OMIMOKY M TaKOro e Mpasa JIPyroro 4ejaoBeKa;

7) IKOJIOrHYecKoe BOCIIUTAHUE:

OpUEHTALMEN HA IPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JIJIs peIIEHUs 3a/1a4 B
00JIaCTH COXPaHHOCTU OKPY)KAIOILEH Cpelbl, MIIAHUPOBAHUS MOCTYIKOB U OLICHKU
UX BO3MOXKHBIX MOCJIEICTBUM IS OKPY>KAIOIIeH cpebl, 0CO3HAHUEM ITI00aTbHOTO
XapaxkTepa IKOJIOrMUECKUX MPOOJIEM U IMyTel UX pEeIIeHHUS;

8) aganTanusi K M3MEHAIINMCSH YCJOBUAM COLMAJBHON M NPHPOIXHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO AESITEIbHOCTh, B TOM YUCIIE
YMEHUE YUYUThCSA y JPYTUX JIOAEH, NMpUoOpeTarb B COBMECTHOM N€ATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUN, B TOM YHUCIE
(opMyaMpOBaTh UIEU, TIOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBICHUSIX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JAC(UIHUTHl COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYallMIO, BOCHPUHHMATh
CTPECCOBYIO CHUTYallUI0 Kak BBI3OB, TPEOYIOIIMUNA KOHTPMEpP, KOPPEKTHPOBAThH
OpUHUMAaeMble pelIeHUusT U JEHUCTBUS, (OPMYIMpPOBaTb W OLICHUBATh PUCKH U
NOCJIEACTBUSA, GOPMHUPOBATH OIBIT.

METAINPEIMETHBIE PE3VYJIBTATBI
Ilo3HaBarenbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHSA

Ba3oBLle jJornueckue aAeMcTBuUA:

. BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKH MATEMaTH4YECKHX
OOBEKTOB, MOHATHUN, OTHOUIEHUN MEXIy NOHATHSAMHU, (HOPMYIHPOBATH ONPENCIICHUS
NOHATUMN, YCTaHABIMBATh CYLIECTBEHHBIN MpHU3HAK KIacCU(PUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUSI, KPUTEPUH MPOBOJUMOIO aHAIIN3A;

. BOCIIPUHUMATh,  (QOPMYIMpOBaTh U  MPeoOpa3OBbIBATh  CYKIICHUS:
yTBEPAUTENbHBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U O0IIINE, YCIOBHBIE;
. BBISIBJIATH MaT€MAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHUSI

B (akTax, MaHHBIX, HAOJMIONCHUSIX M YTBEPXKICHUSAX, Mpemjararb KPUTEPUH MJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUN;



. JIeNaTh BBIBOJbl C HCIIOIb30BAHUEM 3aKOHOB JIOTHUKH, AEAYKTUBHBIX U
VMHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIOUECHHUN 10 AaHAJIOTUU;

. pa3duparb J10Ka3arelbCTBa MAaTEMaTUYECKUX YTBEP)KIECHUM (IpsIMble U OT
MPOTUBHOIO),  MPOBOJUTH  CAMOCTOSITEIbHO  HECIOKHBIE  JJOKa3aTeJbCTBA
MaTeMaTu4ecKuX (aKToB, BHICTPaMBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS;

. BbIOMpaTh CMoco0 penieHus y4dyeOHOW 3anauu (CpaBHUBATh HECKOIBKO
BapUaHTOB pEIICHUs, BHIOMpaTh Hanbosee MOAXOASAIMIUNA ¢ y4€TOM CaMOCTOSATEIbHO
BBIJIEJIEHHBIX KPUTEPHEB).

ba3oBble nccienoBare/ibCKue A1eHCTBHA:

. UCIIOJIb30BaTh BOMPOCHI KAaK MCCIEI0BaTeJIbCKUA HHCTPYMEHT MO3HAHUS,
(bopMyaMpOBaTh BONMPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUUE, TPOOIEMY, CAMOCTOATEIILHO
yCTaHABJIMBATh UCKOMOE W JIaHHOE, (DOPMUPOBATH THIOTE3Y, apTyMEHTHUPOBATh CBOIO
MO3ULMI0, MHEHHUE;

. IPOBOIUTH TI0 CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJbIIOE HCCIENOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEU
MaTeMaTU4e€CKOro 0ObEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK1y COOOI;

. CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHHUS U BBIBOJBI MO pE3yabTaTaM
MPOBEIEHHOTO HAOIIONEHHUSI, UCCIIE0OBAaHUS, OLICHUBATh IOCTOBEPHOCTh MOMYYE€HHBIX
PE3YJIbTAaTOB, BEIBOJIOB M O0OOIIICHUA;

. IPOrHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIPOLIECCA, A TAaKKE BBIIBUTATh
MPEIONIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Patora ¢ undgopmanumeii:

. BBISIBJISITh  HENOCTATOYHOCTh M HM30BITOYHOCTH HMHGOPMAINH, TaHHBIX,
HEOOXOJIUMBIX JIJISl PEILICHUS 3a/1a4H;

. BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETHPOBATH
MH(OPMAITNIO PA3IMYHBIX BUIOB U (JOPM MPEICTABICHMUS,

. BbIOMpaTh (popMmy mpeacTaBieHHs HUHOpPMAIMM U WUTFOCTPUPOBATH
pelaeMbIe 3aJja4i CXeMaMu, IuarpaMMaMu, UHOHM rpauKoil U uX KOMOUHAIUSIMU;

. OLICHMBATh HAA&KHOCTh HMHGOPMALUU [0 KPUTEPHUSIM, MPEIJIOKECHHBIM

yYUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOATEIIBHO.
KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHA:

. BOCIIPUHUMATh U (JOPMYITUPOBATH CY>KJICHHSI B COOTBETCTBUHU C YCIOBUSIMU U
HEJISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHHUS B YCTHBIX U
MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUA IO X0y PEUICHUS 33Ja4i, KOMMEHTHPOBATh
MIOJIYYEHHBIN PE3YJIbTaT;

. B Xo€ OOCYXJEHHUs 3a7aBaThb BONPOCHI IO CYHIECTBY OOCYKIA€MON TEMBI,
npoOsIeMBbl, peliaeMon 3ajauu, BbICKa3bIBaTh UJEH, HAIICJICHHbIC HA TIOUCK pPEIICHUs,
CONOCTABIATh CBOM CYXKICHUS C CYXKICHUSMU JPYrMX YYaCTHUKOB JHAJIOra,
OOHapy>XHBaTh Pa3IMuue U CXOJICTBO MO3UIINHI, B KOPPEKTHOM PopMe (hOopMYyIHpoBaTh



pasHOIJIaCHsl, CBOM BO3PAKEHUS;

. IPENCTABIATh PE3YNbTAThl PEIICHUs 33J1aul, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
IPOEKTa, CAMOCTOSTEIbHO BBIOMPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajady
MpEe3eHTalU U 0COOEHHOCTEN ayIuTOPUN;

. MMOHUMATh W HCIIONH30BaTh MPEUMYIINECTBA KOMAHJIHOM W MHIMBHUIYaJIbHON
paboTHI TIPH PEIICHUH YUCOHBIX MaTEMaTHISCKUX 3a71a4;
. NPUHUMATh IIeJIb COBMECTHOM IEATEIHHOCTH, ILIAHUPOBATH OPTaHU3AIMIO

COBMECTHOM pa0dOThI, pacIpenemsTh BUAbI padoT, J0roBapuBaThCs, 00CYK1aTh MPOIIECC
U pe3ynbTaT padoThl, 0000111aTh MHEHUSI HECKOIBKUX JIFOJICH;

. y4acTBOBaTh B IPyNMNOBbIX (hopMax paboThl (00CYXKAeHNSI, 0OMEH MHEHUSIMH,
MO3TOBBIE MITYPMBI U JIPYTHE), BHITIOJHATH CBOIO YaCTh pa0OThHI M KOOPIUHUPOBATH CBOU
JENCTBUS C IPYTUMU YI€HaMH KOMaH Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAa B OOIIMIA
IPOAYKT MO KPUTEPUSIM, CPOPM YU POBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasitTuBHbIe yHUBEp cAJIbHbIE YUeOHbIE 1eiCTBUSA

Camoopranmszanmsi:

. CaMOCTOSITETIbHO COCTABJIATH IUIAH, AJTOPUTM pEIIEHUs 3a1a4d (WU €ro
4acTb), BBIOUPATh CIOCO0 PELIeHUs ¢ YIETOM UMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BApPUAHTHI PEIICHUN C y4ETOM
HOBOW MH(pOpMaIUK.

CaMOKOHTP 0J1b, SMOLMOHAJILHBIH HHTEJJIEKT:

° BJIaCTh criocooamMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITpoHecca U pe3yibTara
peICHuA MaTeMaTU4eCKON 3ada4u,
. NpCABUACTL TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH IIPH PCHICHHUHN 3aJ1a4U,

BHOCUTH KOPPEKTUBHI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMIEHHBIX
OLINOOK, BBISIBIICHHBIX TPYIHOCTEH;

. OLICHUBAaTb COOTBETCTBUE PE3YJbTaTa NEATEIBHOCTH IMOCTABICHHOM LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHKEHHUS WM HEAOCTUIKEHUS LENH, HaXOAWUTH
OLINOKY, 1aBaTh OL[EHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOydyeHus B 7 KJjacce OOydaroOlIUNCS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3yIIbTaThl:

PacriozHaBate H3ydeHHbIE TeOMETpUYECKHE (UTYpBI, ONPEACNATh UX
B3aMMHOE paCHOJIOKEHUE, H300pa)kaThb T€OMETpUYECKUEe (UTYphI, BBITOIHATD
YEPTEkKHU IO YCJIOBUIO 3a1a4n. V3MepATh JIMHEWHBIEC U YIVIOBBIE BEJIMYUHBI. Peniars
3a/1a4¥ Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henarb TpyOyrO OIIEHKY JMHEWHBIX M VYIJIOBBIX BEJIMYHUH TPEAMETOB B



peanbHOM KU3HM, pa3MEpOB MNPUPOAHBIX OOBEKTOB. Paznmuuarh pa3mepbl 3THX
0OBEKTOB IO MOPSIAKY BETUUUHBI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3aa4aM.

[Tonb30BaTbCcad TNpU3HAKAMM PABEHCTBA TPEYrOJLHUKOB, HCHOJIb30BaTh
PU3HAKU U CBOMCTBA PaBHOOCIPEHHBIX TPEYrOJbHUKOB IIPH PEIIICHUU 3a]1ad.

IIpoBOAUTE JIOTMYECKHE PACCYXKACHUSI C HUCIIOIB30BAHUEM TI€OMETPUUYECKHUX
TEOPEM.

[Tonb30oBaTbcs MpPU3HAKAMH PABEHCTBA MPSIMOYTOJbHBIX TPEYroJbHUKOB,
CBOMCTBOM M€JIMaHbl, TPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOIbHHUKA,
B PELICHUU T€OMETPUUYECKUX 3a]1a4.

OnpenensaTs MapamieTbHOCTh MPSAMBIX C IIOMOIIBIO YTJIOB, KOTOPEIE 00pa3yer
¢ HUMH cekymas. Onpeaeniars NapauieJbHOCTh MPAMBIX C MOMOILIBI) PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPAMOM J10 TOUEK APYrOM MPSIMOM.

Pemate 3a1aumn Ha KieTyaTon Oymare.

[IpoBOAUTH BHIYMCICHUS U HAXOAUTH YUCIOBbIC U OYKBEHHBIE 3HAYCHHUS YIJIOB
B F€OMETPUYECKUX 33J1a4aX C HCIIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPHU TMEPECEUCHUU ABYX
napajuielIbHbIX MPSMBIX CEKyIllel. Pemars mpakTuyeckue 3aJadd Ha HAXOXKICHUE
YIJIOB.

Bnanetp NOHATHEM TIE€OMETPUUYECKOTO MECTAa TOUEK. YMETh OMNPENCIATh
OMCCEKTPHCY yIJla U CEPEAUHHBIN MEPIEHANKYISIP K OTPE3KY KaK TeOMETPUIECKUE
MECTa TOYEK.

@opMyJIMpOBaTh OINPEACICHUSI OKPYKHOCTH M Kpyra, XOpIbl M JuaMeTpa
OKPY>KHOCTH, IMOJIb30BaThCA UX CBOMCTBAMHU. YMETh IPUMEHSATH 3TH CBOWMCTBA IPU
pELICHUH 3a/1a4.

Brnanerp moHSATHEM ONKMCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETH
Haxomuth e€ 1eHtp. [lomb3oBarbest (pakTamMu O TOM, YTO OHMCCEKTPHCHI YITIOB
TPEYTOJIbHUKA I[EPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTIOJIbHUKA MEPECEKAOTCA B OTHOM TOUKE.

BiiameTp MOHATHEM KacaTelIbHOW K OKPYXHOCTH, IOJIb30BaThCsl TEOPEMOU O
NEPHEHIUKYIIIPHOCTH KacaTeIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonb30BaTbCad MPOCTEMIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, IMOHUMATh
UX IPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C IMOMOLIBIO LIUPKYIS U
JIMHEVKH.

K konimy oOydyeHus B 8 Kiacce OOyJaromIUHCS TIOJIYYUT CIEAYIOIINE
MIPEAMETHBIC PE3YIbTATHI:

Pacno3HaBate OCHOBHBIE BHAbl UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
IIOJIB30BAThCSI KX CBOMCTBAMMU IPU PEIICHUU FEOMETPUUECKUX 3a1a4.

[IpuMeHsATh CBOMCTBA TOYKU TEPECEUCHHUS MEIUaH TPEyrojiibHUKa (LEHTpa



MaccC) B pELICHUH 3a]1au.

Bnagets noHaTuem cpeHel JMHUY TPEYTOJIbHUKA U TPANEUUU, TIPUMEHSTh UX
CBOICTBA IpU PEIIEHUU reoMeTpuyeckux 3aaad. [lomp3oBarecsa Teopemoit daneca
U TEOpeMOl O MNPONOPIUOHAIBHBIX OTPE3KaX, MNPUMEHATh HX JJIA PEIICHHS
MPaKTUYECKUX 3a]1a4.

[IpumeHsTh TPU3HAKH TTOI00US TPEYTOJIHLHUKOB B PEIICHUH T€OMETPUUYECKUX
3aj1ay.

[Toms3oBarbest Teopemoirt [ludaropa st pemieHUs TEOMETPHUUYECKUX U
npakTUYeCcKuXx 3ajad. CTpOUTh MAaTEMATUYECKYIO MOJIENIb B TPAKTUUYECKUX 3a]1a4aXx,
CaMOCTOSITETILHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTMHBI.

Brnagetp DOHATHSMH CHHyCa, KOCHHYCa W TaHI€HCa OCTpOro ymia
IPSIMOYTOJILHOTO TpeyroyibHUKa. [101b30BaThCsl AITUMU MOHSATUSMU IS PEIICHUS
MPAKTUYECKUX 3a7]au.

Boruucnath (pa3nuyHbIMU CIIOCOOaMU) TUIOMIAAL TPEYTOJIbHUKA U IUIONIAIN
MHOTOYTOJIbHBIX (pUTyp (MONB3YACH, TJI€ HEOOXOAUMO, KaTbKYIATOpOoM ). [IpuMeHsITh
MOJTy4YEHHbIE YMEHHUS B MPAKTUUECKUX 3a/1a4ax.

Brnagetr MOHATUSMHM BOUCAHHOTO M IEHTPAJIBLHOIO YINIA, HCIOIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIaX, YIJIax MEXIy XOpAaMu (CEKYIIUMH) U yIie MEXIY
KacaTeJIbHOW U XOPAOW MPH PEHIEHNH TEOMETPUYECKHX 3a1a4.

Brnageth MOHATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, NMPUMEHSITh CBOMCTBA
OMMCAHHOT'O YETHIPEXYTOJIbHUKA MTPU PEILICHUU 33]1a4.

[IpyMeHsATh MONyYeHHbIE 3HAHUSI Ha MPAKTHKE — CTPOUTh MaTeMaTH4YeCKUe
MOJIENH JUISl 3a]1a4 PEAIbHOM JKU3HU U IPOBOIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C MPUMEHEHHEM TOAOOMS W TPUTOHOMETPUHU (IOJb3YACh, TIJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xonmy oOyuenus B 9 kjacce OOydaroIIUiCs TMOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIbTaThI:

3HaThb TPUTOHOMETpPUYECKUE (YHKIMH OCTPBIX YIVIOB, HAXOAUTh C HX
IIOMOULIBI0 PA3JIMYHBIE BIIEMEHTHI MPSAMOYrOJbHOIO TPEYrONbHUKA («pELIEeHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYISATOPA) JJIUHbBI
U YIJIBI JUTSl HETAOJMMYHBIX 3HAUCHUM.

[Tonp3oBaTbes popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJECTBOM [UIsl HAaXOXJACHUS COOTHOLIEHUH MEXIYy TPUTOHOMETPHUYECKUMHU
BEJIMUYUHAMH.

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKIEHUST PA3IIMYHBIX
AJIIEMEHTOB TPEYroJIbHUKA («pEelIeHUuEe TPEyroJbHUKOBY), MPUMEHSITh WX TMpU
pEIICHUH TeOMETPUYECKHUX 3a/1a4.

BnageTs noHATUAMH TPe0Opa30BaHUs O100MS, COOTBETCTBEHHBIX AIIEMEHTOB
nono0HbIX ¢uryp. [lomp30BaTbest CBOMCTBaAMU TMOAOOUS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIUMCIATH JJIMHBI M HAaXOAUTh YIIbl y TMOAOOHBIX Guryp. [IpumeHsTh



CBOMCTBAa NOAOOMSA B MPAKTHUYECKUX 3aadax. YMETh MPUBOJUTH MPUMEPHI
MOIOOHBIX (PUTYP B OKPYXKAIOIIEM MUDE.

[Tonp30BaTbcs TEOPEMAMM O IIPOU3BEICHUH OTPE3KOB XOPI, O IIPOU3BEACHUU
OTPE3KOB CEKYILIUX, O KBaJpare KacareJbHOM.

[Tonmp30BaThCs BEKTOpAMH, MOHUMATh WX TEOMETPUUYECKUM W (PU3NUYECKUI
CMBICJ, TNPUMEHSITh UX B PEIICHUH TEOMETPUUYECKUX M (PU3NYECKHUX 3ajad.
[IpumeHsTh cKaNsipHOE MPOU3BEIEHNE BEKTOPOB JIJIsl HAXOXKJICHUS JJIMH U YIJIOB.

[Tonp30BaTbCs METOIOM KOOPAMHAT HA INIOCKOCTH, TPUMEHSTH €r0 B PELICHUN
reOMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Brnageth NMOHATUSMU MPaBUIBHOTO MHOTOYIOJbHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYKHOCTH W PAJMaHHON MEPHI yINIa, YMETh BBIYUCIATH IJIOUIA/b
Kpyra ¥ ero yacrteil. [I[puMeHsITh Ooy4yeHHbIE YMEHHUS B IPAKTHYECKUX 3a1a4ax.

Haxomute ocu (MM LEHTpbI) CUMMETpUU (QUIYp, NPUMEHSTHh JBUKECHUS
IJTIOCKOCTH B IMTPOCTEUIINX CIydasiX.

[IpuMeHATh MOJNydEHHBIC 3HAHHS Ha NMPAKTHKE — CTPOUTb MaTE€MaTH4YECKHE
MOJIEH JUISl 33/1a4 PEAJIbHOM JKM3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIUYNCICHUSA
C NPUMEHEHUEM MOAOOUS W TPUTOHOMETPUYECKHX (PYHKIMI (MOJb3YACh, TIE
HEOOXOAMMO, KaJIbKYIIITOPOM).

TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue KosmuecTBo yacoB DJIeKTPO
n/m | pasienaoB U TeM Bcero KonTtpoJbHbie IIpakTnyeckue 00pa3oB.:
NMPOrpamMMblI padoThI padoThbI
1 IIpocTeiimmue 14 1 bubmumore
FeOMETPUUECKUE https://m.e
burypsi u ux
CBOMCTBA.
N3mepenue
reOMETPUYECKUX
BEIUYUH
2 TpeyroabHUKH 22 1 bubmmoT:
https://m.e
3 [TapamiensHbIe 14 1 bubmmoT:
npsiMble, CyMMa https://m.e
YIIIOB TPEYTOJIbHHUKA
4 OKpy>XHOCTb U KPYT. 14 1 bubmmor:
I'eomeTpuueckue https://m.e
MOCTPOCHHSI
5 [ToBTOpEHuUe, 4 1 bubmmore
0000111eH1Ee 3HAHNH https://m.e
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 TTPOTTPAMME



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

8 KUIIACC

Ne HanmenoBanue KosinuecTBO yacoB DJIeKT]
n/ | pasiesioB M TeEM Bcero KoHTposibHbIE IlpakTuyeckue odpazo
n NporpaMMmel padoThI padoThI
1 YeTpIpEXyroJpHUKN 12 1 bubmmc
https://n
2 Teopema daneca u 15 1 bubnuc
Teopema o https://n
MIPOITOPLIMOHAIBHBIX
OTpe3Kax, MOJA00HBIC
TPEYTOJIbHUKU
3 [Mnomans. Haxoxnenue 14 1 bubmnmc
mIomanen https://n
TPEYTOJIbHUKOB U
MHOTOYTOJIbHBIX (DUTyYp.
[Tnomanu nogoO6HBIX
¢uryp
4 Teopema IIudaropa u 10 1 bubnuc
HayaJjla TPUIOHOMETPUHU https://n
5 VYIy1bl B OKPY>KHOCTH. 13 1 bubnmc
Bnucanusie u https://n
O CaHHBIE
YEeTHIPEXYTOILHUKH.
KacarenbHbie k
okpyxHocTH. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpenue, 4 1 bubmuc
00001IeHE 3HAHNH https://n
OBUIEE KOJIMYECTBO 68 6 0
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9 KVIACC
Ne HanmenoBanue KosimyecTBO 4acoB DIIEKTP(
n/ pa3aeiioB U TEM Bcero KonTpoJsibHbIe IIpakTHYyeckue 00pa3oB:
n NMpPOrpamMMbl padoThI padoThI
1 Tpuronometpus. 16 1 buGmuor
TeopeMbl KOCHHYCOB https://m.
U CUHYCOB. Pemenue
TPEYTrOJIHLHUKOB
2 [IpeobpazoBanue 10 1 bubmuor
nogoous. https://m.
Mertpuueckue
COOTHOIIIEHHUS B
OKPYKHOCTH



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

BekTopsl 12 buGmuor
https://m.

JexapToBbl 9 bubmmor
KOOPJIMHATHI HA https://m.
JIOCKOCTH
[IpaBunbHBIC 8 bubnmor
MHOTI'OyT OJIBHUKHU. https://m.
JlnvHa OKpYKHOCTH U
IUIOIIAIb KpYyTa.
Brruncnenue
TUTOIAIEH
JBroxeHus 6 bubmor
TIJIOCKOCTHU https://m.
[ToBTOpEHUeE, 7 bubmmor
00001IEHNE, https://m.
cHCcTeMaTH3aIHs
3HAHUHI

OBUIEE KOJIMYECTBO 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTIO
MPOLIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA
* ['eomerpus, 7-9 knaccel/ Aranacsu JI.C., byry3os B.®., Kagomiie C.b. u
npyrue, AkimonepHoe obmiectBo «M3narensctBo «IIpocserieHne

METOANYECKHUE MATEPUAJIBI IJ151 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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