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ITOSACHUTEJ/IbHASA 3AITNCKA

l'eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3fiejioB IIKOJbHOW MaTeMaTHKH,
VMO CBOeH 1[e/bi0 00eCIieunTh W3yueHHe CBOMCTB M pa3MepoB (UTyp, HX
OTHOLIEHWM U B3aUMHOE pacroJiO)KeHWe, ONupaeTcs Ha  JIOTUUECKYHo,
Jl0Ka3aTe/ibHYI0 JUHUIO. [leHHOCTh U3yueHUsl TeOMeTPUM Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBaHUs 3aK/IFOYAeTCsl B TOM, UTO OOYYAIOIIUICA YUUTCS TIPOBOJUTh
Jl0Ka3areJibHble pacCy>K/leHHsl, CTPOMTh JIOTUUeCKUe yMO3aK/ItoueHusl, JOKa3bIBaTh
VCTUHHBbIE YTBEPXXZEHUS] M CTPOUTb KOHTPOPUMEPHI K JIOJKHBIM, MPOBOAUTH
pPACCYy>KZIeHUsI  «OT  TIPOTHBHOTO», OT/JIWYaTh CBOWCTBA OT  ITPU3HAKOB,
dbopMypoBaTh 0OpaTHBIE YTBEPXKAEHHSI.

Bropoii uLenbl0 M3yueHUsi TeOMeTpUHU SIBJISIeTCS WCIO/b30BaHUe €€ Kak
VMHCTPYMEHTa MpU pelLleHWH KaK MaTeMaTH4eCKWX, TaK U MpPaKTUUYeCcKWx 3ajad,
BCTPEUAlOIUXCA B peanbHOW >KW3HW. OOyUaromMiicss [Jo/DKeH HayuHUThCS
orpeJie/IUTh reoMeTpuuecKyro (Urypy, OMUCaTh CI0BAMU JAHHBIM UepTEX WU
PUCYHOK, HAUTH TIUIOIa/lb 3eMeTbHOT'O y4YacTKa, paCCUMTaTh HeOOXOAUMYTO JJTUHY
OTMTOBOJIOKOHHOTO Kalbeyss wid TpeOyeMble pa3Mephbl rapaxa [AJisi aBTOMOOWIIS.
OTOMY COOTBETCTBYeT BTOpasi, BLIUUC/IUTEbHAsI TUHUS B U3yUeHUM TeOMeTpUH.
[Tpu pelieHyy 3afjau MPAKTHUUECKOTO XapaKTepa OOYyYaroIUiiCs YUUTCS CTPOUTH
MaTeMaTh4yecKde MOJlelM  peayibHbIX O KWU3HEHHbIX CUTYyallUid, MPOBOAUTH
BBIUMCJ/IEHUS U OL|EHMBATh aJ|leKBaTHOCTb MMOTyUYEHHOT 0 pe3y/ibTara.

KpaiitHe Ba)kKHO ITOAUEPKHBATh CBA3M TEOMETPUH C JPYTUMH YyueOHbIMH
rpeiMeTaMy, MOTUBHUPOBaTh UCIOJIb30BaTh OIpe/ie/ieHrs TeOMeTPUUeCcKUux (Guryp
Y TIOHSITWM, [eMOHCTPUPOBATh TpUMeHeHue T0JiydeHHbIX YMeHUW B (pu3vke U
TeXHWKe. OTU CBs3W Haubomee spKO BUAHBI B TeMax «BeKkTophbi»,
«TpuroHoMeTpuUeCKre COOTHOIIEeHUs», «MeTon KoopauHat» W «Teopema
[Tugaropa».

YuebHbIN Kypc «['eomMeTpusi» BK/IIOUAaeT C/IeAyIOIIie OCHOBHbIE pa3fiesibl
cogepxanusi: «['eomerpruueckve ¢uUrypel U UX CBOMCTBa», «l/3mepeHue
reoMeTpUUYecKUx BeJIMUMH», «J/leKapTOBbI KOODAWHATbI Ha TIOCKOCTH»,
«BekTopbI», «/IBIKEHHS TJIOCKOCTH», «IIpeobpa3oBaHus MOA00Ms».

Ha u3yuenue yue6HoOro Kypca «I'eometpusi» otBoauTcsi 204 yaca: B 7 Kacce
— 68 uvacoB (2 uvaca B Hefient0), B 8 Kinacce — 68 yacoB (2 yaca B Heje/0), B 9
K/acce — 68 uacoB (2 uaca B Heie/io).



COAEPXXAHUE OBYUEHUA
7 KIIACC

HauanbHble noHaTys reometpuu. Touka, rpsMasi, OTpe3oK, Jy4. YToJ1. Buabl
yrioB. BeprukanbHble U CMeXHble yIybl. buccekrtpuca yria. JlomaHas,
MHOroyroJsibHuK. [lapasiesbHOCTh Y NeprieH UKy /IIpHOCTb [IPSMBIX.

CummMmeTpuuHble ¢urypel. OCHOBHbIE CBOWCTBA OCEBOM CUMMETPHHU.
[IpyvMepbl CUMMeTPUU B OKPY’KaroLl[eM MUpe.

OCHOBHBIE TIOCTPOEHMSI C TOMOLIBIO LIUPKYJS U JIMHEWKU. TpeyroJibHUK.
BrbicoTa, MeivaHa, 61icceKTpuca, UX CBOMCTBA.

PaBHOOe/ipeHHBII ¥ PaBHOCTOPOHHUM  TpPeyrojbHUKU. HepaBeHCTBO
TpeyroJibHUKa.

CBoiicTBa ¥ TIpU3HAKM PaBHOOEPEHHOr0 TpeyrojbHUKa. [Ipu3HaKu
paBeHCTBa TPeyro/IbHUKOB.

CBoNCTBa U NIPU3HAKU NapasijiesbHbIX NpsaMbIX. CyMMa YIJIOB TPeyroJIbHUKaA.
BHe1iHue yriibl TpeyrosbHUKA.

[IpsimoyronibHbIM  TpeyronbHUK. (CBOWCTBO MeAWaHbl MPSMOYTOJBHOTO
TPeyrojbHUKa, IIPOBeJEHHOM K  runoreHy3e. IIpusHaku  paBeHCTBa
TMPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpIMOYTOJIbHBIM TPEYTOJILHUK C Yr/10M B 30°.

HepaBeHnctBa B reomeTpuy: HepaBeHCTBO TpeYroJIbHUKA, HEpPaBeHCTBO O
[JIiHe JIOMaHOMW, TeopeMa O OoJibllieM yrJie ¥ OOoJbliiell CTOpOHEe TpeyrosbHHUKA.
IleprieHAWKY/ISp U HaK/IOHHAS.

['eomeTprueckoe MecTO TOYeK. buccektpuca yria U CepeUHHBIN
TeprieHAUKYJIIp K OTpe3Ky Kak reoMeTpuyeckue Mecra ToYek.

OKpy>XKHOCTb M KpyI, XOpJa MW JuaMeTp, HUX CBOMCTBa. B3aumHoe
pacrio/ioKeHre OKPY)KHOCTHU M IpsiMou. KacaresibHast U ceKyljasi K OKPY>KHOCTH.
OKpy>XHOCTb, BIMCaHHasg B yroj. BnucaHHagd U onucaHHasg OKPY>KHOCTU
TpeyroJibHUKa.

8 KV/IACC

YeThlpéxyroabHukuU. [Tapanienorpamm, ero rnpr3Hakv U CBOMCTBa. YacTHbIe
C/lydad TiapasuiesiorpaMMOB (TIPSIMOYTOJIbHUK, pOMO, KBafipaT), MX TIPU3HAKU U
cBoiicTBa. Tparmelusi, paBHOOOKas Tparieijusi, €€ CBOMCTBA U TIPU3HAKHU.
[IpsiMmoyrosibHas TpareLys.

Metog, yaBoeHusi MeivaHbl. LleHTpasnbHas cumMetpus. Teopema Paseca u
TeopeMa O MPOIOPLIMOHAIBHBIX OTPe3Kax.

CpefHYie IMHUY TPeYTroJIbHUKA U Tparenuu. LIeHTp Macc Tpeyro/ibHUKa.
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[Tomobue TpeyrosbHUKOB, Ko3(duimeHT nofobus. [IpusHaku mog00us
TpeyronbHUKOB. [IpuMeHeHMe 110100Us TP pellieHnH TTPaKTUUeCKUX 3a/au.

CBoricTBa Tmuiowlajerd reoMeTpuueckux ¢uryp. Popmysnbl A1 TUIOLAAU
TpeyroJibHUKa, TapasuiesiorpamMma, pomOa u Tpareruu. OTHOIIeHUe Tuiolajei
1o106HbIX uUryp.

BbrurciieHre mioiazeii TpeyroJibHUKOB U MHOTOYTOIbHUKOB Ha KjeTuaTou
Oymare.

Teopema Iludaropa. IlpumeHeHue Teopembl Iludaropa mpu peleHUN
MIPAKTHUUeCKUX 3a7iau.

CuHyC, KOCHMHYC, TaHI'€HC OCTPOTrO yrja TPSIMOYTOJILHOTO TpeyrosbHUKa.
OCHOBHOEe TPUTOHOMETPUUECKOe TOXKJAEeCTBO. TpUroHOMeTpuueckue QYHKLUU
yrJioB B 30, 45 u 60°.

BrivicaHHble U 1IeHTpa/ibHbIE YIJIbI, YTOM MeXAYy KacaTelbHOW W XOpAOH.
Yrael  MeXAy ~XopAamMu M CeKyIMMU. BrmcaHHble W ONMCAHHBbIE
YeTLIPEXYTO/IbHUKWA. B3auMHOe pacrosiokeHue [ABYX OKpYy)XHocTeil. KacaHue
OKpy>kHOCTel. Ob1ire KacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KJ/TIACC

Cunyc, KocuHyCc, TaHreHc ymioB or 0 pgo 180°. OcHoBHOe
TPUTOHOMETPHUUEeCKOe TOKeCTBO. POopMyJibl TIPUBeIeHUS.

Pemienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB W TeopemMa CUHYCOB.
PemieHne mpakTUYeCKHMX 3aJay C MCIO/Jb30BaHUEM TeOpeMbl KOCHMHYCOB W
TeOpeMbl CUHYCOB.

[Tpeobpa3oBanue moj06us1. [Toj061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpOW3BEJEHUM OTPE3KOB XOpPZ, TeOpeMbl O TIPOU3BeJEeHUU
OTpe3KOB CEeKYIIUX, TeopeMa O KBaJipaTe KacaTe/bHOM.

Bektop, mmvHa  (MOAy/nb)  BeKTOpa,  COHAlpaB/eHHble  BEKTOPBI,
MPOTUBOIIOJIOJKHO ~ HArlpaB/IeHHble  BEKTOPbI, KOJ/UIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMepalyy HaJ BeKTopamu. Pa3jo)keHue BeKTOpa IO JABYM
HEKOJUTMHeapHbIM BekTopaM. KoopauHatbl BekTOpa. CKasisipHOe NpOM3BeeHHUe
BEKTOPOB, IPYMeHeHUe [/1s1 HaXOXKeHUs IJIVH U YTJIOB.

[ekapToBbl KOOPAVHATHI Ha TJIOCKOCTU. YPaBHEHUS MPSAMOU U OKPY>KHOCTU
B KOOp/JMHATax, MepeceueHre OKPY>XHOCTeW M MpsMbIX. MeToz, KOOpAUHAT U ero
TIpUMEHEHUE.

[IpaBubHBIE MHOrOYrOJBHUKHM. [InuHa oOkpykHOcTh. ['pagycHas w
paZiaHHas Mepa yrja, BbIUMC/IEHWe JIMH JOyT OKpy»kKHocTeH. Ilnomans kpyra,
CeKTOpa, CerMeHTa.



[IBY)KeHUs1 TUIOCKOCTA U BHYTpPeHHUe CHUMMeTpuu (uryp (3/ieMeHTapHbIe
nipe craBaeHus). [1apannensHbiv nepeHoc. IT0BOpOT.



IINTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBbI
YUEBHOI'O KYPCA «I'EOMETPHSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«["'eomMeTpusi» XapaKTepU3yHTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpOSIBJIGHWEM MWHTepeca K TIPOLUIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/IbI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUKJIaZiHBIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHWeM O MaTeMaTH4YeCKMX OCHOBax (yHKLMOHUPOBaHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o01ecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JIeSITe/IbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B peLIeHUM TMPAaKTUYeCKUX 3aau
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUAYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTRIO K OMOILMOHA/JILHOMY M 3CTETUYECKOMY  BOCITPHUSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHHH, YMEHHWIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

OpUeHTal[Meld B [IesiTe/lbHOCTA Ha COBPEMEHHYH CUCTEMY Hay4HbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl uesioBeuecKOou
JesiTeNlbHOCTH, 3TaroB e€ pa3BUTHS M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IM3ALWH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKA U MaTeMaTU4eCKOM KYJIbTYPOU KaK Cpe/ICTBOM



MO3HAaHWs MWpa, OBJaJleHWeM TIPDOCTEUIIIMMHA HaBbIKAMU UCCJIe[0BaTeIbCKOU
JesiTeNIbHOCTY;

6) ¢usnueckoe BocnmuTaHue, (pOpMHPOBaHUE KY/bTYPbl 3[J0POBbS H
IMOI[HOHA/TBHOTO 0/1aronoy4ms:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCcKue 3HaHUsi B HHTepecax CBOEro
3[JOpPOBbSi, BeJleHUs  3/0pOBOTO  obOpa3a >KW3HM  (370pOBOe  IUTaHUe,
cbamaHCUpOBaHHBIA peXUM 3aHITUM U OTAbIXa, peryJsipHas u3nueckas
aKTMBHOCTb), C()OPMHPOBAHHOCTBIO HaBbIKa peQIeKCHH, IPU3HAaHHWEM CBOEro
TIpaBa Ha OIIMOKY U TaKOTO >Ke TIpaBa JIPyroro ueoBeKa;

7) 3KoJIorHYecKoe BOCIIUTAHHe:

OpYeHTaleld Ha MpUMeHeHre MaTeMaTUUeCKUX 3HaHWM /ISl PelleHus 3a7au
B 00/IaCTM COXPaHHOCTH OKDY)KAIOLl[el Cpejibl, JIAHUPOBAHHUSI TIOCTYIIKOB U
OLIeHKHM WX BO3MOJKHBIX TIOC/E/ICTBUM [/l OKpYy»Katolljel cpejibl, OCO3HaHHWEM
r7100a71bHOT0 XapakTepa 3K0J0rHYeCcKUX Tpob/ieM U MyTel UX pelieHus;

8) ajanTanua K M3MEHSIOUUMCA YC/JIOBHSM COIMA/TbHOM M MPHUPOJHOUN
cpeapbl:

TOTOBHOCTBIO K JIEMCTBUSIM B YC/IOBUSIX HeOIpe/ie/IéHHOCTH, TOBBIILIEHUIO
YPOBHSI CBO€M KOMIETEHTHOCTU Yepe3 MPaKTUUeCKYyI0 JesiTelbHOCTb, B TOM UHCJIe
yMeHUe YUWThCSl Y APYTUX JitoJiel, rnpuobpeTaTb B COBMECTHOM [1esiTeIbHOCTU
HOBBIe 3HaHUS1, HABbIKA Y KOMITETeHLIUU U3 OIbITa JAPYTHUX;

HeoOXOAUMOCTBI0O B (DOPDMHpDOBAaHWM HOBLIX 3HaHWW, B TOM 4YHCJIe
dbopMyiMpoBaTh Ujieu, TIOHATHS, TUTNIOTe3bl 00 00beKTax U sB/IEHUSIX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTBI COOCTBEHHBIX 3HAHUM U
KOMITeTeHTHOCTEM, MJIaHWUPOBAaTh CBOE pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHO  CHTYallUl0, BOCIIPUHUMATh
CTPeCCOBYI0 CHTYyallUl0 KaK BBI30B, TpeOymOIIUii KOHTpPMep, KOPPeKTUPOBATh
NIPUHUMaeMble pellleHUs] U JeUCTBUus, (POPMy/JMpPOBaTh U OLIEHMBATb PUCKU U
M0CJIe[|CTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI
Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBHS

Ba3oBble jloruvyeckKue AeiiCTBHA:
® BbBIABJATH M XapaKTepr30BaTh CyLeCTBEHHbIe MPHU3HAKM MaTeMaTU4yeCKUX
00BEKTOB, TOHSITHM, OTHOLIEHUN MeXJy TOHATUSIMH, (OPMYJIMPOBATh
orpejie/ieHUs]  TOHATUW,  yCTaHABIMBaTb  CyILIEeCTBEHHbIA  TPU3HAK



K/acCU(pUKAI[MK, OCHOBaHUSI [ 0000Il[eHHsI W CpaBHEHUs, KpUTePUU
MPOBOJMMOTO aHa/In3a;

BOCTIpMHUMAaTh, (GOpMy/aMpoBaTb U  Mpeobpa3oBbIBaTh  CYXKIEHUS:
yTBepAUTe/bHbIE U OTpUljaTe/bHble, eJWHUYHbIe, YacTHble U O0OIIue,
YCJIOBHBIE;

BLISIBJISITb ~ MaTeMaTMUeCKMe  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
MpOTHBOpeursi B (akTaX, [JaHHBIX, HAOMIOJEHUSX W YTBEepPXKAEHUsX,
npejJiaraTb KpUTEPUU JJ1s1 BbISIBJIEHUS] 3aKOHOMEPHOCTEN 1 TTPOTUBOPEUU;
[lefiaTb BBIBOJBI C HCIIOMb30BaHWEM 3aKOHOB JIOTWKH, AeJYKTUBHBIX U
VMH/JYKTUBHBIX YMO3aK/IFOUeHWU, yMO3aK/IFOUeHHH 10 aHa/IOTUH;

pa3buparth [0Ka3aTe/lbCTBAa MaTeMaTHUeCKWUX YTBep)KAeHUi (TpsiMbie U OT
MIPOTHMBHOI0), TIPOBOJUTH CAMOCTOSITEJIbHO HeCJIOKHbIe Jl0Ka3aTe/bCTBa
MaTeMaTU4yeCcKux (DakTOB, BbICTpauUBaTh apryMeHTaldl0, MPUBOJUTh
TIpUMephbl ¥ KOHTPIIPUMepHbI, 000CHOBBIBaTh COOCTBEHHbBIE PACCYK/IEeHNS;
BbIOMpaTh Crioco0 peleHWss yueOHOM 3a/jaud (CpaBHMBATh HECKOJBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TMOAXOMAIINNA C YUETOM
CaMOCTOSITE/TbHO BbI/le/IEHHbIX KDUTEPUEB).

Ba3oBble HcciegoBaTe/IbCKHe JIefCTBYSA:

MCTI0/Tb30BaTh BOIMPOCHI KaK MCC/Ie0BaTe/bCKU MHCTPYMEHT T103HaHUS,
¢dopMyMpoBaTh BOMPOCH], (PUKCUPYIOIME TIPOTHMBOpeune, TpobsiemMy,
CaMOCTOSITeJIbHO ~yCTaHaB/IMBaTh MCKOMOe U JlaHHOe, (OpMHpPOBAaTh
TUIIOTe3y, apryMeHTUPOBaTh CBOIO TIO3UI[HI0, MHEHHE;

MPOBOUTL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUJIaHy HeC/I0>KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCCeJoBaHue TI0 YCTaHOBIEHWI0 0COOeHHOCTel
MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTel 00beKTOB MeXKay CO00i;
CaMOCTOSITe/ILHO (hPOPMY/IMPOBATh 0000I1eHNsSI ¥ BLIBOJBI 10 pe3y/bTaTaM
MPOBeIEHHOTO HAaOJIIO/IeHNs], WCCIe[JOBaHuUs, OLIeHWBaTh JOCTOBEPHOCTD
TIOJTyYeHHBIX Pe3yJIbTaTOB, BLIBOIOB 1 0000IIIeHMI;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATb
TIPe/ITI0/I0’KEeHHS O er0 Pa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

BBISIB/IATE HEJOCTaTOYHOCTb W M30LITOYHOCTb HWHGOpPMALUY, [JaHHbIX,
HeoOXOIUMBIX [I/Isl pellieHUs 3a/jauy;

BbIOMpaTh, aHa/lW3UpOBaTh, CHUCTEMATHU3WPOBaTh U WHTepPHpPeTUPOBATh
MH(OpMAaLMIO Pa3/IUUHBIX BUZOB U (DOPM Ipe/iCTaB/IeHNs;

BbIOMpaTh ¢GopMy TIpeJCTaBieHUs UHPOPMALMM U WIIHOCTPUPOBATh
pelllaeMble 3a7aud CXeMaMH, [AuarpaMMaMd, WHOW TrpauKOd UM HX
KOMOHHAI[USIMU;



OlLleHUBaTh HaZEXHOCTb HH(OpPMAlMK 110 KPUTEpUsIM, MpPe//I0’KeHHbIM
yuuTesieM Ui CpopMyIMPOBAHHBIM CaMOCTOSITE/TbHO.

KoMMyHHKaTHBHbIE YHHBepCca/IbHbIe yueOHbIe /[eHCTBHUS:

BOCTIPUHUMATh U (POPMYJIUPOBATh CY)K/IE€HHS B COOTBETCTBUU C YCJIOBHUSIMH
U 1[eJIsIMU 0OI1IeHus, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PeHUs
B YCTHBIX M MUCbMEHHBIX TeKCTaX, AaBaTh TOSICHEHUS T0 XOAYy pelleHuUs
3aJjaui, KOMMEeHTUPOBaTh MOy4YeHHbIN pe3y/bTar;

B X0/le 00CY>X/]eHHsI 3a[jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CY>K/[aeMOl TeMBbl,
npo0JieMbl, pelraeMou 3afiaud, BbICKAa3bIBaTh WJIeH, HalleJleHHbIe Ha TIOUCK
pellleHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYKAEHUsAMU APYTUX
YUaCTHUKOB [Auajiora, 0OHapy>KWBaThb pa3uuhe W CXOJCTBO TIO3WIWH, B
KOppeKTHOU (opme popmMyIupoBaTh pa3HOIJIacKsi, CBOU BO3paXkKeHUsI;
Mpe/ICTaBISTh  pe3y/bTaThl  peIIeHds  3a/laud, 9KCTIepUMEHTA,
WCCJIeJOBAHMSI, IIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh (hopMaT BLICTYIIIEHUS
C y4€TOM 3a7iau TIpe3eHTaluy ¥ 0COOeHHOCTel ayIuTOpHH;

TOHUMATh U MCTI0/b30BaTh MPEMMYIIeCTBa KOMaHAHON U UHAWBU/Y/TbHOU
paboThI TIpU pellieHNH YuebHbIX MaTeMaTUUeCKUX 3afiau;

MIPUHUMATD 1]e/lb COBMECTHOM [IesiITeTbHOCTH, TJIAHUPOBATh OPraHMU3aIiHIo
COBMeCTHOW paboThl, pacripefiesiaiTb BHALI PpabOT, JAOroBapUBaThCS,
o0cy1aTh TpoLiecC U pe3ysbTaT paboThl, 0600IaTh MHEHUS] HECKOTbKUX
JII0fIeu;

y4acTBOBaTh B TPYyNmoBbIX ¢dopMax paboTel (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBbIe IITYPMbI U [IPYTHe), BBITIO/HATb CBOIO YaCTb PabOTHI
U KOODAWHWPOBATh CBOU [I€HMCTBUS C J[APYTMMH WIeHaMH KOMaH/bI,
OlLleHMBaTh KaueCTBO CBOETr0 BKJaja B OOIIMI TMPOAYKT TI0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

PEFyJIHTI/IBHbIe YHuBepCa/IbHbIE y‘-IEﬁHble AEﬁCTBHH

Camoopranusanus:

CaMOCTOSITeJTbHO COCTaB/ATh TUIaH, aATOPUTM pellleHus 3afaud (WId ero
9acTh), BBIOMpATh CMOCOO pelleHuss C yUETOM HMEIOI[UXCS PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTeH, apryMeHTHpPOBaTb U KOPPEKTUPOBATh
BapUaHThI pellleHr C y4ETOM HOBOM UH(MOPMaLUU.

CEIMOKOHTPOJII), BMOHI/IOHaJIbHBIﬁ HHTE/I/IEKT.

B/Ia/IeTh CrIoco0amMH CaMOIIPOBEPKH, CAaMOKOHTPOJISI TIpoljecca U pe3yJ/ibTaTa
peleHrss MaTeMaTHUeCKOM 3a7jauu;



® Tpe/iBU/IeTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPH PeLleHUU 3a/iauH,
BHOCUTb KODPEKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBIX OOCTOSITETHCTB,
HailiIeHHbIX OLLIMOOK, BbISIBJIEHHBIX TPY/JHOCTEH;

® Ol|eHMBaThb COOTBETCTBUE pe3y/ibTaTa [esTeJlbHOCTU MOCTaBA€HHOM 1|e/Th U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI JIOCTVDKEHHS WM HEJOCTIDKEHHS IIeJiy,
HaXOJWTb OIMOKY, JaBaTh OLIEHKY TIPUOOPEeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBHI

K xoHiy o0yyeHuss B 7 KJjacce OOydYaroIMHCs TOMYUYUT CJiefyroLe
TpeIMeTHbIe pe3yJIbTaThl:

PacriosHaBaTb M3yueHHble TreoMeTpuUYeckHe (QUrypbl, OmnpejensTb WX
B3alMHOe pacriojio’keHue, n300pakaTb TeoMeTpuueckrie QUrypbl, BBITOIHITh
yepTe)Xl MO YCJIOBUIO 3a/jaud. V3mMepsTh JIMHEeNHble W YIJIOBble BeJIUYHHBI.
PeraTe 3a/1aumn Ha BeIUMC/IEHHME [IJIVH OTPE3KOB M Be/IMYMH YIJIOB.

Henatb TpyOyr0 OLEHKY JIMHEMHbIX W YIJIOBBIX BEJMUYMH IIpeMETOB B
peasibHOM >KU3HM, pa3MepOB TPUPOAHBIX 00BEKTOB. Pa3nuuaTh pa3Mepbl 3THUX
00BEKTOB TI0 TIOPSIIKY BEJTAUMHBI.

CTpouTh uepTexu K reOMeTpUYeCKUM 3a/jauaM.

[Tosnb30BaThCs MpU3HAKAMU PpaBeHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA pPaBHOOeIpeHHBIX TPEYT0/IbHUKOB TIPU pellieHrH 3a/iau.

[IpoBOgWTE NOrMYeCcKre PacCyKAeHUsl C MCIO0Jb30BaHUEM TeOMeTpPUYeCKUX
TeopeM.

[Tosb30BaThCsl MpH3HAKAMU DPaBEHCTBA NPSAMOYTOJIbHBIX TPEeYroJIbHUKOB,
CBOMCTBOM  Me[MaHbl, TPOBEAEHHOM K THUIIOTEHy3e  MPSIMOYTOJbHOTO
TPeyroJibHHKa, B PellleHNY TeOMeTPUYEeCKHX 3aadu.

OmnpepensTh MapasuiebHOCTD MPSIMbIX C TIOMOILI[BIO YTJIOB, KOTOPbIe 0Opa3yeT
C HMMHU ceKylias. OnpeziesiATh INapaaieslbHOCTb IIPSIMBIX C IIOMOLLBIO PaBeHCTBa
PacCTOSIHUM OT TOUYEeK OZJHOW TMPSIMOM /10 TOUEeK [IPYrou MPsSIMOM.

Pemiath 3alauM Ha KJ1eT4aTou Oymare.

[TpoBOAUTHL BBIUMC/IEHUS] M HAXOAWTh UMC/IOBble M OYyKBEeHHbIe 3HaueHUs
yIJOB B TreOMeTpUYecKMX 3aZjauax C MWCIIO/Ib30BaHWEM CYMMBI  YIJIOB
TPEeyrobHUKOB U MHOTOYTOJIbHUKOB, CBOWMCTB VYIJIOB, 0Opa30BaHHBLIX [IpU
repecevyeHry JBYX MapasiylesibHbIX TMPSIMBbIX CeKyllel. PelnaTe npakTUueckue
3a/ja4y Ha HaXOXK/|eHue YIJIOB.
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BrajeTe MOHATWEM TeOMeTPUYECKOrO0 MeCTa TOYeK. YMeThb OrpefesisiTh
OUCCeKTpHUCY yrIJia U CepeJuHHbIN TIepreHJuKYIsIp K OTpe3Ky Kak reoMeTpuueckue
MeCTa TOueK.

dopMy/UpOBaTh OMpejle/ieHUs OKPY)KHOCTHM M Kpyra, XOp/bl W AuameTpa
OKDY’>KHOCTH, TI0JIb30BaThCsl KX CBOMCTBaMU. Y MeTh NIPUMEHSITh 3TH CBOWMCTBA MPU
pelleHnH 3a/au.

BiiajjeTh MOHSTHEM OIMMCAHHOW OKOJIO TPeyrojibHUKA OKDPY>KHOCTH, YMETh
HaXoZWTb eé 1ieHTp. [lonb3oBaThbcs (paKTaMH O TOM, UTO OHCCEKTPHUCHI YT/IOB
TpPeyrojibHUKa IlepeceKkarTcsi B OAHOW TOuKe, U O TOM, UTO CepeJuHHbIe
nepreHAUKYJIsSIpbl K CTOPOHAM TPeyro/ibHUKA MepeceKatoTcsl B OIHOM TOUKe.

BiiagieTh TIOHSITHEM KacaTe/IbHOW K OKPY’KHOCTH, M0/Ib30BaThCsSl TEOPEMOM O
NepreHANKYJ/ISIPHOCTH KacaTelbHOU U paZinyca, TIPOBeIEHHOI0 K TOUKe KacaHUsl.

[Tonb30BaThCSA MPOCTEUIIMMU TeOMeTPUUeCKMMY HepaBeHCTBAMM, MTOHUMATh
VX MPaKTUUeCKUI CMBIC/I.

[TpoBOIUTHL OCHOBHbIE TeOMEeTPUUECKHe MOCTPOEHUS C TIOMOIIBIO IIUPKY/IS U
JIMHEWKWU.

K koHily obyueHuss B 8 Kjacce oOydJarOImuiics TONyYWT CreLyroIIue
ripeIMeTHbIE pe3y/IbTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETLIPEXYTONBHUKOB, WX 3JIEMEHTHI,
T10JIb30BaThCsl UX CBOMCTBaMU TIPU pelllieHuH reoMeTpUUecKrX 3aziau.

[IpuMeHsITb CBOMCTBA TOUKU TlepeceueHuss Me[lMaH TpeyrojbHuKa (1jeHTpa
Macc) B pellleHUH 3a/ay.

BiiageTh moHsiTHEM cpefHel TUHWUW TPeyroJbHUKA U Tparieliiy, MPUMEeHSITh
WX CBOWCTBa TpH pellleHud TeoMeTpuueckux 3afau. [losib30BaThCsi Teopemoi
dasieca ¥ TeOpeMoOi O TIPOIOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX [I/Isl PellleHuUs]
MPaKTUYEeCKHX 3a/au.

[IpuMeHsITh MPH3HAKHU 107100 TPeYyTrONbHUKOB B PellleHUHU TeOMeTPUUeCKrX
3a/1au.

[Tonb3oBaThcsi Teopemol [ludaropa pAsi pellleHUs] TeOMeTPUUECKUX U
MpakTUYecKUX 3afau. CTpPOUTh MaTeMaTH4eCKyr) MoJelb B TMPAKTUUYECKUX
3a/lauaxX, CaMOCTOSITE/IbHO Jie/laTh UePTEX U HaXO/[UTh COOTBETCTBYIOIIIUE /I/TUHBI.

BrajeTh TOHSTUSIMM CHUHYCa, KOCUHYCa U TaHTeHca OCTpPOro yria
TIPSIMOYT0JIbHOTO Tpeyro/ibHUKA. [10/1b30BaThCsl 3TUMU MOHSATUSIMU [I/Is1 PellieHUst
MPaKTUYEeCKHX 3a/au.

Bbruncisath (pa3nuMuHbIMU CII0COO6aMM) TIIOIIAlb TPEYro/IbHUKA U TUIOIIAAN
MHOTOYTOJIBHBIX ~ (uryp (Mo/ib3ysich, TI7le HeoOXOAMMO, Ka/IbKY/ISTOPOM).
[TpuMeHSITh To/TyYeHHble YMeHUsI B MPaKTUUeCKUX 3a/lauax.
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BnageTh TOHATUAMM BIHMCAHHOTO W LI€HTPaJbHOrO YI/a, MCIOJb30BaTh
TeopeMbl O BIIMCAHHBIX YIJ/aX, yIjaaxX MeXJy XopZAaMH (CeKyLUMH) U yTriie Mexay
KacaTe/IbHOM M XOPZI0M MPU pellieHuH reOMeTPUIeCcKrX 3a/au.

BriajeTe MOHATHEM OMKWCAHHOIO YeTbIPEXYTOJIbHUKA, NPUMEHSTh CBOWCTBA
OIMMMCAHHOI0 YeThIPEXYTO/IbHUKA TIPU peLleHnH 3a/au.

[TpyMeHATH 1OJIydyeHHble 3HaHWS Ha MpPaKTHKe — CTPOUTb MaTeMaThyecKue
MO/Ile/iv [/1s1 3a/lau peasibHOW JKU3HU M TTPOBOJIUTh COOTBETCTBYIOLME BHIYMCIIEHHUS
C TpuMeHeHWeM T110/100Msi U TpPUrOHOMeTpUM (TIOB3YsICh, The HeobXoAauMmo,
KaJIbKY/ISITOPOM).

K koHily obyuenus B 9 kjacce oOydaroluiics TMOJSYUYUT CrefyroLue
rpeIMeTHbIE pPe3yJ/IbTaThl:

3HaTb TPUrOHOMeTpUYeCKHWe (YHKLMA OCTPBIX VYIVIOB, HAaXOAWUTh C HX
MOMOLLIbIO pa3/iMyHble 3/1eMEeHTbl MPSIMOYTOJIbHOTO TPEeYrojibHUKa («pellieHue
NPSIMOYTOJ/IbHBIX TPEYrOJIbHUKOB» ). HaxoAUTh (C MOMOILBIO KalbKyJ/ITOpA) [/TUHbI
Y YIJIbI 17151 HeTaOIMUHBIX 3HaUeHUH.

[Tonb3oBaTeCs (POpMysiaMU MPHBELEHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJECTBOM [/I1 HAaXOXK/JEHUs COOTHOLUEHWM MeXJy TPUIOHOMEeTPUYeCKUMHU
Be/IMUMHaMU.

Vcrionb30BaTh TEOPEMBbI CHHYCOB U KOCMHYCOB [/ISl HAXOXK/JE€HUSI Pa3/TUUHbIX
5JIEMEHTOB TPEYroJbHUKA («pelleHue TpPeyrojbHUKOB»), TPUMEHSATb HX TIpU
pellleHrH reOMeTpUYeCKUX 3ajau.

Bnasetb moHATHSIMM  TipeoOpa3oBaHus — TOJ00Ms,  COOTBETCTBEHHbIX
3/1eMeHTOB MoA06HbIX Guryp. [1o/ib30BaThCsl CBOMCTBAMU MOA00MS TIPOM3BOIBHBIX
¢uryp, ymeTb BBIUHC/ATH [JIMHBI U HAXOAWUTb VYIJbl y TIOJOOHBIX (Uryp.
[TpumeHsTH CBOMCTBa MOA00OMS B TIPAaKTUYECKUX 3aZiauaX. YMeTb IIPUBOJUTH
NprMepsbI 10I00HBIX GUTYp B OKpY’KatollleM MUpe.

[Tonb30BaTLCSA TEOpEMaMu O MPOU3BE/IEHUH OTPE3KOB XOPJ, O MPOM3BeJeHUN
OTpe3KOB CEeKYIIUX, O KBaJpare KacaTeJbHOU.

[Tosb30BaThCsl BEKTOpaMH, MOHUMATh WX TeOMETPUYECKUH M (U3NYeCKUI
CMBIC/I, TPUMEHSTh MX B pelleHWd TeoMeTpUUeCKUX M (U3MYecKuX 3ajad.
[IpuMeHsTh CKa/sIpHOE MPOM3Be/leHre BEKTOPOB /151 HAXOX/AEeHUs IJTUH U YTJIOB.

[Tonb30BaTbCA METOAOM KOOpPJVHAT Ha TIUIOCKOCTH, TMPHMEHATh €ro B
pelleHny reOMeTpUYeCKUX Y NIPaKTUYeCKUX 3a/adu.

BrageTs NMOHATHSMY NPaBUIBHOIO MHOIOYIOJIbHUKA, [JIMHBI OKPY’KHOCTH,
JJIUHBI IyTU OKPY>KHOCTH Y paJjMaHHOU Mepbl YI/a, YMeTb BbIYUC/IATH IUIOLA/b
Kpyra 1 ero yacreit. [IpuMeHATh MO/IyuyeHHble YMEeHUs B IPaKTUYeCKUX 3a/iavax.

Haxoguth ocu (WM LIeHTpbl) CUMMeTpPUM (UIyp, NPUMEHSATb [BW)KEHUS
IJIOCKOCTH B MPOCTEUIINX CIyYasX.
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[IpuMeHsITh TIOJlyYeHHble 3HAaHWSI Ha TMPAKTUKe — CTPOUTb MaTeMaThuecKue
MO/Iie/iv [/1s1 3a/lau peasibHOW »KHU3HU U TIPOBO/IUTh COOTBETCTBYIOLME BHIUYMC/IEHUS
C TpUMeHeHWeM TMoJ00usi U TPUTOHOMETPUUeCKUX (YHKIMH (M0Ib3ysACh, Tje
He0OX0/IUMO, KabKYJ/ISITOPOM).
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TemaTHuecKoe IJIaHHPOBaHKe Pa3padoTaHo C yueToM padoueli MporpaMMbl BOCITUTAHHS, YTO KOHKPETHU3UPYeTCs B
IUIAaHMPYeMbIX pe3y/IbTaTax 0CBOeHHUSA 0CHOBHOU 00pa3oBaTe/IbHOM NMPOrpaMMBbl.

7 KITACC
KosmmuecTBO 4acoB JJ/IeKTPOHHBbIE
HaumeHoBaHHe pa3/ie/ioB U TeM (yudposbie)
Ne n/m KontpoabHublie | TIpakTHueckue
NpOrpaMMsblI Bcero oOpa3oBaTe/bHBIE
padoTsI padoThI

pecypchbl

[Mpocretfinve reomerpuueckue GpUrypsl u
bubmoreka IIOK

1 UX CBOUCTBA. 14 1

https://m.edsoo.ru/7f415e2e
N3mepeHne reoMmeTpuuecKrx BeJIMUKH

2 TpeyrosbHUKU 22 1 bubmorexa OK
https://m.edsoo.ru/7f415e2e

3 [TapasnnensHble TIpsiMble, CyMMa YIJI0B 14 1 bubnmoreka IIOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e

4 Oxpy>XHOCTb U Kpyr. ['eomeTpruueckue 14 1 1 bubmioreka LIOK
TOCTPOEHUs https://m.edsoo.ru/7f415e2e

5 [ToBTOpEHUe, 00001IeHNe 3HAHWIA 4 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f415e2e

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 1
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TemaTHuecKoe IyIaHMPOBaHNe Pa3padoTaHo ¢ yueToM padoueii MporpaMMbl BOCIIUTAHMS, YTO KOHKPEeTHU3UPYeTCsl B
IJIAHMPYeMbIX pe3y/IbTaTax 0CBOeHHUs OCHOBHOU 00pa3oBaTe/IbHOMN MPOrpaMMBbl.

8 KNACC
KonnuecTBo uacos JJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn KonTposbHbie | IIpakTHyeckue
nporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
, bubmmoreka IIOK
1 UeThIpEXyTro/IbHUKHU 12 1 nomotexa I
https://m.edsoo.ru/7f417e18
Teopema ®asieca u Teopema 0
2 TIPOTIOPIIMOHAIBHBIX OTPe3Kax, Mo/J00HbIe 15 1 Bubmaotexa IOK
poroph P » TTOA https://m.edsoo.ru/7f417e18
TPeYyroJIbHUKU
[Tnomaas. HaxoxaeHue muiomazei
3 Tpe TOJTI:HI/IKOB ;Kf/[Horo FOJ']IJ:HABIX ¢bur 14 1 Bubmmorexa TIOK
bey y yp- https://m.edsoo.ru/7f417e18
[Tnomaay nmogo6HBIX GUryp
4 Teopema ITudaropa u Hauana 10 1 bubmmoreka LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Yr71bl B OKPY>KHOCTU. BrivicaHHble 1
5 ONMCaHHbIe YeTbIPeXyro/JbHUKU. 13 1 Bubmioreka LIOK
KacaresnbHble K OKpy>KHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKDY’>KHOCTeM
N bubmmoreka IIOK
6 [ToBTOpEeHMe, 060011[eH1e 3HAHUIN 4 1 nomotexa I
https://m.edsoo.ru/7f417e18
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OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME

68
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TemaTHuecKoe IJIaHMPOBaHHe Pa3padoTaHo C yueToM padoueli MporpaMMbl BOCITUTAHNS, YTO KOHKPETH3UPYeTCs B

IUIAaHMPYeMbIX pe3y/IbTaTaX 0CBOEHHUsA OCHOBHOU 00pa3oBaTe/IbHOM MPOrpaMMBbl.

9 KJIACC
KosnuecTBo uacos JJIEKTPOHHBIe
HaumeHoBaHue pa3/ie/ioB U TeM (yudpoBbie)
Ne n/nn KonTposbHble | IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI paboThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 Bbubmoteka IIOK
CUHYCOB. PellieHue TpeyroibHUKOB https://m.edsoo.ru/7f41a12c
5 [Tpeobpa3oBanue moo06us. MeTpruueckue 10 1 bubmmoreka LIOK
COOTHOILIEHUS B OKPY>KHOCTU https://m.edsoo.ru/7f41al12c
bubmoreka LIOK
B 12 1
3 CKTOPbI https://m.edsoo.ru/7f41a12c
bubmioreka LIOK
4 1
[lekapTOBbI KOOpZVHATBI Ha TJIOCKOCTH 9 https://m.edsoo.cu/7f41a12c
IIpaBu/ibHBIE MHOTOYTOJTLHUKU. [l1iHa
5 OKPY’>KHOCTH M TUIOLa/b Kpyra 8 Bubmiorexa LIOK
Py . ,ZLU pyra. https://m.edsoo.ru/7f41al12c
Brruuciienue ruionjagen
bubmioreka LIOK
6 HABiKeHHs TI0CKOCTH 6 https://m.edsoo.ru/7f41a12c
7 [TorTOpeHue, 060011jeHIe, CHCTeMaTH3al[|s . 5 bubmmoreka LIOK
3HaHUMH https://m.edsoo.ru/7f41a12c
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0
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