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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/eiOB INKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH I1eNIbl0 00€CIeYnTh U3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHUH M B3aUMHOE pAaclOJOXEHHE, ONUpaeTcs Ha JOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. L[eHHOCTh M3ydeHHs TeOMETpUH Ha YPOBHE OCHOBHOIO
00111er0 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUNCS YUUTCS MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUS, JJOKA3bIBATh
WUCTUHHBIC YTBEPXKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJUTH
paccykJeHUs «OT TMPOTHUBHOTO», OTIMYATh CBOWCTBA OT IMPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPIKIACHUS.

Bropoii 1enpi0 H3yyeHUsS TE€OMETPUU SIBIIAETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTEeMaTHYECKUX, TaK M MPaKTUYECKHUX 3ajad,
BCTPEUAIOLIUXCSI B peadbHOM Ku3HU. OOyyarouuiicss OJDKEH Hay4YUTbCA
ONpEACIUTh TEOMETPUUECKYI0 (DUTYpYy, ONMHCATh CIOBAMHU JAHHBIM YEepTEXK WU
PUCYHOK, HAWTH IJIOLIAb 3€MEIBHOTO y4acTKa, pACCUNTATh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOTO KabOeysi uiau TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPUH.
[Ipu pemiennu 3amad MPaKTUYECKOTO XapaKTepa OOy4YarOLIUICS YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENIM pEaJbHBIX JKU3HEHHBIX CHUTyalud, MPOBOAUTH
BBIUMCJICHHSI U OIICHUBATh aJIEKBATHOCTH MOJYICHHOTO pe3yibTara.

Kpaiine BaxHO NOMYEPKUBATH CBSA3M T'E€OMETPUU C JAPYTHMMH y4eOHBIMU
npeaIMeTaMi, MOTUBUPOBATh UCIOIb30BaTh ONPEICICHUS T€OMETPUUECKUX PUryp
U TOHATUH, JIEMOHCTPUPOBATH NPUMEHEHUE MOJYyYEHHBIX YMEHUH B (U3HKE U
TEXHUKEe. OTH CBI3M HauOosiee SpPKO BUIHBI B Temax «Bekropbi»,
«Tpuronomerpudeckue COOTHOLICHUs», «Meron koopauHat» u «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIE pa3Jeibl
comepkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWMCTBa», «VI3Mepenue
r€OMETPUUYECKUX  BEJIIMYUH», «JleKkapTOBbl ~KOOpAMHATHI HAa  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miaockocTny, «lIpeodpazoBanus nogoous».

Ha usyuenne yueOnoro kypca «I'eometpus» orBogutcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Heneln0), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HauvaneHabie nonATHA reoMeTpun. ToUkKa, mpsmas, OTPE30K, Jyd. YToJ. Buasl
yrioB. BeprukanbHele HM cMexHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOI'OYroJibHUK. [IapannenbHOCTh U EPIIEHINKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOULIBIO LMPKYJISA MU JIMHEWKU. TpPEyrojibHUK.
Bricora, Mmennana, OriccekTpuca, UX CBOWCTBA.

PaBHoOenpeHHbIE W PaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TMpU3HAKUM paBHOOEAPEHHOIO TpeyroyibHUkKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKKU NapajuieabHbIX NPsAMbIX. CymMMa yrjioB TPEYroJIbHHUKA.
Bremnune yrisl TpeyroiapHHUKa.

[IpsmMoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJBHOTO
TPEYrOJIbHWKA,  INPOBEACHHOW K  runoreHyse. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsSIMOYTOJIBHBIN TPEYTOJBbHUK C yIiIoM B 30°.

HepaBencrtBa B reoMerpuu: HEpPAaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OosblieM yrie u Oonbliell CTOPOHE TPEyroJbHUKA.
[lepnenauKyIIsip ¥ HAKJIIOHHAS.

['eomeTpuyeckoe MecTO TO4YeK. buccekTpuca yriia W CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpyI, XOpAa UM JWaMeTp, HUX CBOWCTBAa. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTU U IpsAMou. KacarenpHas M ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAs B yroi. DBrnucaHHas M oONMCaHHAsA OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronbpHuky. [lapauienorpamm, ero npusHaku U CBOMCTBA. YacTHbIE
CIy4au TapaJijieiorpaMMoOB (MPSMOYTOJBHUK, POMO, KBaJapaT), UX NPHU3HAKA U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M MPHU3HAKU.
[IpssMmoyronbHas Tparneuus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O MPOMOPLUHUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Tomobue TtpeyroapbHUKOB, Kodbdumment mnomodus. I[lpusHaku momMOOUS
TpeyroJibHUKOB. [IpuMeHeHune noqo0ust mpu peleHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opMynbl A IUIOLWIAAU
TpPEyroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIeH
oA0OHBIX GUTYP.

Brrunciienne nomanei TpeyroJlbHUKOB U MHOTOYTOJBHUKOB HA KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TAHI'€HC OCTPOIO yIJIa MPSIMOYTOJIbHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHomerpuueckue (HyHKIUU
yriaoB B 30, 45 u 60°.

Brnucanuble M LEHTpaJbHBIE YIUIBI, YIOJI MEXAY KacaTellbHOM U XOpPIOH.
Yrael  Mexay XopgaMd M CEeKyIIMMH. BrrcaHnHble U ONKCAHHBIC
YETBIPEXYTOJIBHUKHA. B3auMHOE pacnoyioKeHHe ABYX OKpyxkHocTen. Kacanwme
okpykHOcTei. OO1ure KacaTelbHbBIE K IBYM OKPYXHOCTSIM.

9 KIIACC

Cunyc, KocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMYIIBI MPUBEICHUS.

Pemienne TtpeyronbHuKoOB. TeopemMa KOCMHYCOB UM TEOpEeMa CHHYCOB.
Pemienne mnpakTHYecKMX 3aJady C HUCHOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOpPEMBbI CUHYCOB.

[TpeoOpazoBanue mogodus. [lomodme COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mnpoM3BEAECHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJipaTe KacaTeIbHOM.

Bekrop, ammHa  (MOmynb) — BEKTOpa,  COHANPABICHHbIE  BEKTOPBI,
IPOTUBOIMOJIOXKHO  HANpaBJICHHBIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpali HaJ BeKTOpaMu. Pa3iokeHHe BEKTOpa MO ABYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. YPaBHEHUS MPSIMOM U OKPYKHOCTU
B KOOpJMHATaX, MepeceyeHre OKPYKHOCTeH U mpsAMbIX. MeTo KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBunbHbIE MHOrOYrojbHUKHM. JlmuHa okpyxHocTH. I'pamycHas wu
paauaHHasi Mepa yriia, BBIUMCIEHUE IJUH Ayr OKpykHocTed. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (Guryp (dIeMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCA:

1) narpuoTHYecKOe BOCIUTAHME:

NpOSIBJICHMEM HMHTEpeca K TNPOLUIOMY U HACTOSIIIEMY POCCHUHCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTHXKEHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3alluu €ro
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SIBICHUHU, MPOIEAYP TPaKIaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MpaKTUYECKUM MNPUMEHEHHEM JOCTHKEHUW HayKHh, OCO3HAHHMEM Ba)XHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B I€STEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHWU MPAKTUYECKUX 3a/ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOIO
0o0pa3oBaHMs Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodecCHOoHaNbHOU
NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIWBUIYATbHOU TPACKTOPUHU 00pa30BaHMsI M )KU3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHMYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3aJay, PEIICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAllUe B JIEITEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAaHWEM MATEMAaTHYECKOW HAyKHW Kak cdephl YeIoBEUeCKOU
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIsl Pa3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MATEeMaTHYE€CKOW KyJIbTYpOH Kak CpelICTBOM
NO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATENbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTaHue, GopMHpPOBaAHHME KYJbTYPbl 3/0POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HMHTEpecax CBOErO
3I0pPOBbsl, BEICHHSI  3JA0POBOrO  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQTAaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (uudeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa Jpyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHNE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ay
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI OKPY)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelIeHuUs;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO E€SATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJeH, MproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
bopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue A1eiicTBUA:

e BBUBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXTy TMOHATUIMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSATHUM, YCTAHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KiaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIU3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJSITh ~ MAaTEMAaTUYECKUME  3aKOHOMEPHOCTHM,  B3aUMOCBSI3U U
OPOTUBOpEUMs] B (paKTaxX, J[aHHBIX, HAOJIOJICHUSAX U YTBEPKACHMSX,
npeiaraTb KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;
JenaTh BBIBOJABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JOEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKAECHUU (IIpSIMBbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATH APTYMEHTALMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEUICHMs, BBIOMpATh HauOoJiee MOAXOAAIMN C Yy4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeHCTBUA:

WCITOJI30BaTh BOMPOCHI KaK HMCCIICOBATEIbCKUNA WHCTPYMEHT ITO3HAHMS,
dbopMyIUpoBaTh BOMPOCH], (HUKCUPYIOIIUE MPOTHBOpEUne, mpodiemMy,
CaMOCTOSITENILHO ~YCTaHAaBIMBATh HKCKOMOE W JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

MPOBOJUTH TO CAaMOCTOATEIHLHO COCTaBICHHOMY TUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCICOBAHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOSITENIbHO (hopMyIHpoBaTh 00OOIIEHUS M BBIBOJBI 10 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIIONCHHS, HWCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000OICHUI;

IPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATH
MPE/IMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HUHGOpPMAIlUHU, JTaHHBIX,
HEOOXOUMBIX JJISl pEeLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
MH(POPMAILMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHMUS;

BbIOMpaTh (OpMYy MpEACTaBICHHUs HHPOPMAUUU U HIUIIOCTPUPOBATH
peliaeMble 3ajjaud CXeMaMH, JAMarpaMMaMH, HHOM TrpaduKod M HX
KOMOUHAIUSIMU,

OLICHMBATh HAJEKHOCTh HMHPOpPMALMHU 10 KPUTEPUSAM, MPEIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe NeiCTBHA:

BOCIIPUHUMATDL U (I)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu 06IJ_ICHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpA’KaThb CBOIO TOYKY 3PCHUS



B YCTHBIX U TMHCHMEHHBIX TEKCTaxX, JaBaTh TMOSCHEHHUS IO XOJy PEIICHUs
3a/1a4¥, KOMMEHTUPOBATH TIOJMyUYEHHBINA PEe3yIbTaT;

B X07ic 00CY)XKJIEHHUs 3a7]aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoil 3ajaur, BbICKa3bIBaTh UJI€U, HAICJIEHHBIE HA MOMCK
pEIIeHMs, COIMOCTAaBIATh CBOU CYXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JAHMAJIora, OOHApYKUBATh pa3iHude M CXOJCTBO IO3HIIHN, B
KOPPEKTHOH Popme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEACTABIATh  PE3yNbTaThl  PEIICHUS  3a/adyw, IKCIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYTLIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIlMH U OCOOCHHOCTEN ayUTOPHH;

MOHUMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M WHANBUAYATHHON
paboThI TPH PEIICHUN yU4eOHBIX MAaTEMaTHIECKUX 3a]1a4;

NPUHUMATh 11€]h COBMECTHOM JESITEIIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpeaensiTh BUIbl pabOT, JOrOBapUBATHCA,
00CYXKJIaTh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXAeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBbI 1 JPYTHUE), BHITOIHATH CBOIO YacTh PabOTHI
U KOOPJAMHHPOBATH CBOMU JCUCTBUS C JPYTUMHU YJICHAMH KOMAaH/IbI,
OIICHWBATh KAadeCTBO CBOETO BKJaJa B OOMIMH TPOAYKT IO KPUTECPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (Wiu ero
4acTh), BBIOMpATh CMOCOO pelieHus ¢ YU4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJIL, IMOIUOHAJIBLHBbIN HHTE/JIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U Pe3yJIbTaTa
pelIeHus MaTEMaTUYECKOM 3a1a4H;

IIPEABUACTD TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTbH P PEUICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
Hal/ICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA NESATEIBHOCTH NOCTABICHHON LIEIU U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI JAOCTH)KEHMS WM HEIOCTHIKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOydenuss B 7 KkJjacce OOyYaroOMICS TOJIYYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTe W3y4YeHHBIE TEOMETpUYECKHE (UTYPBI, OMPEAENsATh WX
B3aMMHOE€ PAacCIlOJIOKEHUE, H300pakaTh TreoMeTpuueckue (UTypbl, BBHITTOTHATH
YEepTEXkKU IO YCIOBUIO 3ahauyu. M3mepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYMUHBI.
Pemate 3a1aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YTIJIOBBIX BEJIMYUH TPEIAMETOB B
peaNbHOM >KW3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmyarh pa3Mepbl ITHX
00BEKTOB I10 MOPSAKY BETUYUHEI.

CTpouTh 4epPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BaTh
MPU3HAKU M CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB P PEIICHUN 3a]1a4.

[IpoBOIUTH JTOTUYECKUE PACCYKICHUS C MCIIOJIB30BAHUEM T€OMETPUYECKUX
TEOpEeM.

[Tonb30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAaHbl, MPOBECAEHHOM K  THUIOTEHY3€  NPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKHUX 3a/1a4.

OrnpenensaTh napauieIbHOCTh IPSMBIX C TTOMOIIBIO YTIIOB, KOTOphIE 00paszyer
¢ HUMHM cekyias. Onpenenars napauieibHOCTh MPSAMBIX C MTOMOILBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM O TOYEK IAPYTOU MPSAMOM.

Pemate 3amaun Ha KaeT9aTon Oymare.

[IpoBOMWTE BBIYMCIEHUS W HAXOJWTHh YHCJIOBBIE M OYKBEHHBIE 3HAYCHUS
VIJIOB B TEOMETPUUYECKHUX 3aJadyax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJbHUKOB M MHOTI'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH
MIEPECEYEHNUH [IBYX IMApAJUICIBbHBIX MPAMBIX CeKylen. Pemare mnpakthueckue
3a71a4M Ha HaXOXKJICHUE YTJIOB.

Bnagerp MNOHSATHEM TEOMETPUUECKOIO MECTa TOUEK. YMETh OIpPEeaeiiaTh
OMCCEKTPUCY yIJIa U CePEIMHHBINA MEPIEHANKYISP K OTPE3KY KaK T€OMETPUUECKHE
MeCTa TOYEK.

OopMynUpOBaTh ONPEACICHHUS OKPYKHOCTHM WM Kpyra, XOpIbl U JHAMETPA
OKPYXHOCTH, ITOJIb30BATHCSA UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA MPH
pellIeHuu 3a1ay.

Bnagerp moHsATHEM ONMUCAHHOW OKOJIO TPEYrOJbHHMKA OKPYKHOCTH, YMETh
HaxoauTh e€¢ meHTp. [lomp3oBaTbes akTamMu O TOM, YTO OHMCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHaTueM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON 1 pajnyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.



[Tonb30BaThCs MPOCTEHIIMMH I€OMETPUUECKUMH HEPABEHCTBAMHU, TOHUMATh
UX MPAKTUYECKUI CMBICIL.

ITpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUS C MMOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

K xoHiy oOyuenus B 8 Kkjacce OOYYArOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BH[bl YETBHIPEXYTOJBHUKOB, UX JJIEMEHTHI,
M0JIb30BATHCSL UX CBOMCTBAMU MPHU PELICHUH T€OMETPHUUECKHX 3a7au.

[TpuMeHsTh CBOMCTBA TOUKHM NEPECEUCHHs] MEIUaH TPEyrojbHHKA (LEHTpa
Macc) B PELLICHNH 3a/1ay.

Bnagers noHATHEM cpenHEN JMHUM TPEYTroJbHHUKA U Tparneluuy, NPUMEHSThH
UX CBOMCTBa INpU pEIIEHHH TIeoMeTpuyeckux 3anad. Ilosnb3oBatbes Teopemoi
daneca 1 TeOpeMoii O MPOMOPLHUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JAJISl PEIICHUS
NPAKTHYECKHX 3aj1au.

[TpuMeHsTh NpU3HAKY NOJ00US TPEYTOJIbHUKOB B PEIEHUMH T€OMETPUUECKUX
3aja4.

[Tonb3oBatbess Teopemoil [ludaropa nans pemieHuss TEOMETPUUYECKUX U
npakTHueckux 3anad. CTpouTh MaTeMaTHYeCKyl0 MOJENb B MPaKTUYECKUX
3a/1a4ax, CaMOCTOSITETIbHO JeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIHE JITTUHBI.

Brnagerb MNOHATHSAMM CHHycCa, KOCHHYyCa W TaHIE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonbp30BaTbCst ATUMM HMOHATUAMHU ISl PELICHUS
IPAKTHYECKHX 3aj1au.

Boruncnsate (pa3auuHbIME CHIOCOOAMHU) IJIOLIAAL TPEYTOJIbHUKA W TLIOMIAIH
MHOTOYTOJBHBIX  (uryp (mosb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[TpuMeHSTD MOJIyYE€HHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Brnagerp MOHATHSAMM BOMCAHHOTO M LEHTPAJBHOIO YIJIA, MCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yTiaX, Yrilax Mexay XopJamH (CEeKyIIMMU) U YTIIe MEXKIY
KAacaTeIbHOM U XOPAOU NPH PELICHUHU F€OMETPUYECKUX 3a1a4.

Bragetp NOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHITH CBOICTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PEILIECHUH 3a/1au.

[TpuMeHsTh MOJIyYE€HHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIS 3a/1a4 PeaJIbHOU JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C TpUMEHEHHEM TOoA00Us U TPUTOHOMETPHM (IOJIB3YACh, TNe HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kuacce oOydaroIIMiCS MOJIYYHUT CIEIYIOIINE
peIMEeTHbIEC PEe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOUIBIO Pa3INYHbIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelIeHne



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMOIIBIO KaTbKyJIATOPA) JITUHBI
Y YTJIBI JIJ1S1 HeTaOITMYHBIX 3HAYCHHIA.

[Tonmb30BaThes hopMynamu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKJECTBOM Il HAXOXJICHUS COOTHOIICHUH MEXAY TPUTOHOMETPHUUYECKHUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIsSI HAXOXKJICHUST Pa3TUIHBIX
DIIEMEHTOB TPEYrOJIbHUKA («pPEUICHHE TPEYroJbHUKOBY»), MPUMEHITh WX TIpH
peIIeHNU T€OMETPUIECKUX 3a/1a4.

Brnagerr monsTHsMH  mpeoOpa3oBaHUS — MOJOOMS, COOTBETCTBEHHBIX
2JIEeMEHTOB MO00HBIX Guryp. [lomp30BaThCsi CBONCTBAMHU MOA00MS MPOU3BOILHBIX
buryp, yMeTh BBIYUCIATH IJIUHBI M HAXOAWTh YIJbl y TOMOOHBIX QUTY.
[IpumeHsTh CBOWCTBAa MOAOOWMSI B TPAKTHUECKHUX 3a7avax. YMETh NPUBOIHTH
IPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonmb30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUSCKUNA W (DU3MUECKHIA
CMBICI, TPUMEHSATh WX B PEIICHHH TECOMETPUYECKHX W (U3MUECKUX 3ajad.
[TpuMeHsTh CKaNsIpHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOpPAMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
PEIICHUN TEOMETPUYECKUX U MTPAKTHUECKUX 3a7ad.

Brnagetp MOHATHSMH TPAaBHJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJMaHHON MEphI yria, YMETh BBIUYUCIATH ILIONIA]Ib
Kpyra u ero yacteil. [[puMeHsTh nmosydeHHble YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, TMPUMEHSATH IBUKCHUS
TUTOCKOCTH B MIPOCTEUIITNX CIydasX.

[TpuMeHsTh MOJTydeHHBbIE 3HAHHUS HA TPAKTHKE — CTPOUTHh MaTeMaTHYECKHE
MOJIEJIH JJIS 3a/1a4 PeaJbHOU JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C NpPUMEHEHUEM MOAO0US M TPUTOHOMETPUUECKHX (YHKIUN (MONb3YysACh, Tl
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[Ipocreiimne reomeTpudecKue GUrypsl u
1 Hf cBorictBa. M3me epHHe FGOMeq")F I/I}:II;CKI/IX 14 bubmorexa OK
' p P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
but6mmoreka [IOK
2 TpeyrombHiicu 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbIE IPsAIMBIEC, CYMMa yTJI0B 14 1 bu6nuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh U KpyT. ['eomeTpuueckue 14 | bubnmoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢2¢
bubmunoreka LIOK
I i 4 1
> OBTOpeHHE, 060bmenHe sHanHil https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



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 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! HerbipexyromeHHKL 12 ! https://m.edsoo.ru/7f417¢e18
Teopema ®aneca u Teopema o
2 MPOMOPIUOHABHBIX OTPE3Kax, MOJ00HBIE 15 1 Bubnmorexa [IOK
poroph p > 1A https://m.edsoo.ru/7f417¢18
TPEYTrOJIbHUKU
[Tnomanes. Haxoxnenue miomanaei
3 Tpe H-IOJ?BHI/IKOB u iHOFO O;I;IHHHX ¢bur 14 1 bubmorexa OK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaau mogoOHBIX HUryp
4 Teopema [Iudaropa n Hauana 10 | Bu6muotexa [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢e18
VY1l B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKHY. 13 1 Bu6muotexa [JOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKHOCTEH
bubmunoreka LIOK
6 II 000 i 4 1
OBTOPEHHE, ODODIIEHHIE SHATHMH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnsie  IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubanorexa HOK
CHUHYCOB. Penienue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2c
) IIpeoOpaszoBanue nogodbus. Merpuueckue 10 | bubmmoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
Bbu6nmuoreka [JOK
1
3 Bexropst 12 https://m.edsoo.ru/7f41al2c
4 9 1 bubmuorexa [JOK
JlexkapToBbI KOOPAMHATHI HA TJIOCKOCTH hitps//m.cdsoo.ru/7f4 1al 2
I1 OTrOyro. KH. a
. paBUIbHBIE MHOTOYTOIBHUKH. J{HH . Bu6miorexa LIOK
OKPYKHOCTH H l'IJ'IOH_IaI[f) Kpyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune mioniaaeit
Bbu6nmuoreka [JOK
6 JBuKeHus II0CKOCTR 6 https://m.edsoo.ru/7f41al2¢c
. [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS . ) Bbu6nmuoreka [JOK
3HAaHUHU https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eometpusi: 7 - 9-¢ kjacchl: 0a30BbIA YpOBEHb: YueOHUK; 14-¢
u3zaHue, nepepadorantoe, 7-9 xkinacc/ Aranacsu JI.C., byry3zos B.®., Kanomien

C.b. u np., Akumonepnoe o6miectBo «M3narensctBo «lIpocsemienner

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
['eomeTpus 7-9 kinaccel. Metoanueckoe nmocooue s yuurens k Y MK JILL.C.

ATaHacsH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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