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MNOSCHUTEJIbBHAS 3AIIMCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX Pa3[elIOB HIKOJIbHON MaTeMaTHKH, UMEIOLUN cBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYIO JIMHUIO. LleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMs 3aKII0YACTCS B TOM, UTO 0OydaroUuiics
YUUTCSI TPOBOJUTH JOKA3aTENIbHbIE PAaCCYXIEHHs, CTPOUTh JIOTMYECKHE YMO3AKIIOUCHMS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIHUTH
paccyXIeHUs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT NMPU3HAKOB, (POPMYJINPOBATh OOpaTHbIE
YTBEPXKICHHS.

Bropoii nenpio n3yuyeHus reOMeTpuu SIBJISETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa Ipu
pELICHNH KaK MaTeMaTHYEeCKHX, TaK W TMPAKTHYECKUX 3a/1ady, BCTPEUAIOIIMXCS B peabHOU
Ku3HU. OOydaroluiics TOJDKEH HAy4YMThCS OIpPENEIUTh I'€OMETPUUYECKYH0 (Urypy, ONUCaTh
CJIOBaMHU JAHHBI UYepTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIBHOIO Y4YacTKa, PAacCUUTaTh
HEOOXOUMYIO0 JUIMHY OINTOBOJOKOHHOrO Kaleys Hiau Tpedyemble pasMmepbl rapaxa mis
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUHM I'€OMETPUH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTHYECKUE MOJENM pPEATbHBIX JKMU3HEHHBIX CHUTYalluid, NPOBOJUTH BBIYHCICHUS U
OLIEHUBATh aJIEKBATHOCTb [IOJyYEHHOT'O pe3yJibTara.

KpaitHe BaXHO MOMYEPKUBATH CBSI3M T'€OMETPUHM C APYIUMH YYEOHBIMH TpPEIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHS  TIeOMETpPUYECKUX  (GUIryp U IOHSATHI,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYCHHBIX YMEHHH B (DU3HUKE U TEXHHUKE. DTH CBSI3U Hanboee
SpPKO BUJIHBI B TeMax «BekTope», «TpuroHoMeTpuiyeckue COOTHOLICHU», «MeTol KOOpAHHAT
u «Teopema [Tudaropar.

VYueOHblil Kypc «l'eoMeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE Pa3/ieibl COJEpKaHMS:
«['eomerpuueckne GUTYpel W WX CBOWCTBay, «l3MepeHHEe TeOMETPUYECKHX BEJTHUUHY,
«/lexkapToBbl ~ KOOpPAMHATBHI HAa  IJIOCKOCTHY», «BekTopbl»,  «/IBMKEHUS  IUIOCKOCTHY,
«IIpeoOpazoBaHus MOJOOU.

Ha n3yudenue yuebHoro kypca «I'eomerpusi» orBonutcst 204 gaca: B 7 kiacce — 68 yacos
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

YUYET PABOYEM ITPOTPAMMBI BOCITUTAHUSI

Peanu3zanus BocmuTaTeNbHOrO MOTEHIMANA Kypca (YPOUHOH AESATENbHOCTH, ayIUTOPHBIX
3aHSATUN B paMKaxX MaKCUMaJIbHO JOMYCTUMOW y4eOHON HArpy3KH) MpeaycMaTpuBacT:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH conepkaHHs y4eOHOro
Kypca g (opmupoBaHUS y OOYYaIOIIMXCS POCCHUMCKUX TPaJAWLHUOHHBIX JTyXOBHO-
HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX HEHHOCTEH, POCCHHCKOTO HMCTOPHMYECKOTO CO3HAHHs Ha
OCHOBE HCTOPMUYECKOTO MPOCBEIIEHUs; MOJ00pP COOTBETCTBYIOUIETO COAEPKAHUS YpPOKOB,
3aJJaHHii, BCIOMOTaTeIbHBIX MAaTepHATIOB, TPOOJIEMHBIX CUTYalUN AJis 00CYXKIEHUH;

YU€T LIEJEBBIX OPUEHTHPOB PE3YyJIbTATOB BOCIUTAHUS B ONpPEAEIEHUU BOCHUTATEIbHBIX
3aJa4 ypOKOB, 3aHIATUH;

BKITIOYCHHE YUYUTEISIMH B KOHCIEKTHI (TEXHOJOTMYECKHE KapThl) YPOKOB TEMAaTHKH B
COOTBETCTBUH C KaJCHJapHBIM IJIAHOM BOCIIUTATENbHOMN paboThI;

BbIOOP METO/I0B, METOJUK, TEXHOJIOTHIA, OKa3bIBAIOLINX BOCHUTATEILHOE BO3/IEHCTBUE HA
JUYHOCTh B COOTBETCTBUM C BOCHHMTATEIbHBIM HJEAIOM, IENBI0 M 33JadyaMHM BOCIIUTAHMA,
LICJIEBBIMA OPUEHTUPAaMHU PE3yJIbTaTOB BOCIMTAHUS; pEeAU3alMI0 MPUOPUTETa BOCIUTAHUSA B
yueOHOM NesTeNIbHOCTH,

IPUBJICUEHHE BHUMAHUSA OOYYaIOUIMXCS K IIEHHOCTHOMY acClEKTy M3y4aeMbIX Ha ypOKax
IOpPEMETOB, SBICHUH W COOBITUH, WHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAaHHI CBOETO
MHEHHs, BBIPAOOTKM CBOErO JIMYHOCTHOIO OTHOIIEHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSIM,
JHLIaM;

MPUMEHEHWE HMHTEPAKTHUBHBIX ¢GopM  ydyeOHOM pabOThl - HWHTEJUICKTyaJbHBIX,



CTUMYJIMPYIOLIUX TIO3HABATEIbHYI0 MOTHBAILIMIO, WIPOBBIX METOJIUK, JUCKYCCHM, aroIIuX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [Majora; rpynmnoBod paloThl,
KOTOpas YYUT CTPOHMTH OTHOUICHHS U JEHCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET DPa3BHTHUIO
KPUTHYECKOI'O MBIIIUICHHUS;

noOyxaeHue oO0y4aromuxcst COOJM0JaTh HOPMBI TIOBEACHHUS, MpaBUia OOIIEHHUS CO
CBEPCTHUKAMH U TMEJAaroriuyeCKUMU pabOTHHUKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJBbI,
YCTaHOBJICHHE U TIOJEPKKY T00pOKeTaTeTbHOM aTMOC]EpHI;

OpraHM3aIli0 HACTABHUYECTBA MOTHBHUPOBAHHBIX U IPYAMPOBAHHBIX OOYYAIOMIMXCS Hal
HEYCICBAIOIIMMHI  OJHOKJIACCHHUKAMHM, B TOM 4YHCIE C OCOOBIMH 00pa30BaTeNbHBIMU
NOTPEOHOCTSAMH, NAIOIIET0 OOYYaIOUIMMCS COLUUAIbHO 3HAYUMBIA OMNBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH;

UHUIUUPOBAHUE U TMOIJEPKKY HCCIEAOBATEIbCKON JIEATENBHOCTH O00ydaroImuxcs,
IUIAHUPOBAHUE U BBIIIOJHEHUE  WHAMBHUAYAJIbHBIX U I'PYNIOBBIX MPOEKTOB BOCIMUTATEIbHON
HaIlPaBJIECHHOCTH.

COILEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUSI»
7 KIIACC

Havanbhbplie nonarus reomerpuu. Touka, mpsimasi, OTpe3oOK, Jiyd. Yroia. Buael yrios.
BeprukanbHble U cMexHble yriabl. buccekrpuca yrina. JlomaHas, MHOrOYroJIbHHK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBoil cummeTpuu. [Ipumepsl cuMMeTpun
B OKPY’KaloIlleM MUpE.

OCHOBHBIE TOCTPOEHHSI C NOMOILIBI LUPKYJIsl W JuHedku. TpeyronabHuk. BeicoTa,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W NpHU3HaKM paBHOOEApPEHHOro TpeyroidbHuka. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NMpU3HAKKU NMapajuleNbHBIX OpsMbIX. Cymma yrioB TpeyrosibHHKa. BHeuiHue
YTJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MeAMaHbl MPSIMOYIOJBHOTO TPEYTrOJbHHKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yriie 1 0oJIblIeH cTOpoHE TpeyroabHuKa. IleprneHuKynsp 1 HakJIOHHas!.

['eomeTpryeckoe MecTo Todek. buccekTpuca yrila M CEpeAVHHBIN NEPHEHAMKYIAP K
OTpE3Ky KaK Fr€OMETPHUYECKHE MECTa TOYEK.

OKpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOMCTBa. B3auMHOE pacnonoxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K OKpyx HOCTU. OKpYyKHOCTb, BIIUCaHHAas B
yroi. BrimcanHas u onucaHHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 KIIACC

UYerpipéxyronpHuku. [lapamnenorpamMm, €ro mpu3Haku W CBOMCTBA. YacTHele ciaydau
napajuieJIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpareius, e€ CBOMCTBa U NMpu3HaKu. [IpsMoyronbHas Tpamneuus.

Meron ynBoenus Menuansl. LleHTpanbHas cummerpus. Teopema Daneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojabHUKa U Tpaneuuu. LleHTp macc TpeyroiapHuKa.

[Tonobue TpeyroabHUKOB, KoddunueHtT momodbus. [IpusHaku momodus TPEyroabHUKOB.
[Tpumenenue mooOUst MpH PEIICHUH MPAKTUUECKUX 3a7au.

CpoiicTBa momaneii reomerpuueckux ¢Guryp. @opmynsl Ais MIIOMIATN TPEYrojbHHKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH MoI00HBIX UTYP.

Brruncnenue miomnaaeii TpeyrobHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.



Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHHH NPaAKTHUECKUX
3azay.

CuHyC, KOCMHYC, TaHI€HC OCTpPOro yIJla IMpsIMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpalbHBIE YIVIBI, YTOJ MEXIY KacaTeIbHOM U XOPIOH. YTIBI MEXIY
XOpJlaMH M CEeKyllMMHU. BrimcaHHble U ONHCAHHBIE YETBHIPEXYIOJbHUKU. BzanmHoe
pacrnoyioxkeHue AByX OKpyxkHocTed. Kacanme okpyxHocteil. OOlue kacareilbHble K JIBYM
OKPY’KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mgo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne tpeyronsHukoB. TeopemMa KOCMHYCOB M Teopema CUHYCOB. PemeHue
IIPAaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nonodus. [Tonodre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 MPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYILIUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

Bexrtop, amuHa (MOIysib) BEKTOpa, COHAIpPABJIECHHBIE BEKTOPBI, MPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3yioxkeHue BEKTopa 10 IBYM HEKOJUIMHEApHbIM BeKTOopaM. KoopanHaTel BEKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKJACHUS IJIMH U YIJIOB.

JlexapToBBl KOOpPAMHATHl HA IUIOCKOCTH. YPaBHEHUS TMPAMOM M OKPYKXHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nMHa OKpy:XKHOCTH. ['pagycHas u paanaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTe!. [Tnomane kpyra, cekTopa, cerMeHra.

JIBuKeHMsI TUIOCKOCTU U BHYTPEHHHUE CUMMETPUH QUTYp (3JIeMEHTapHbIE IPEICTaBICHHUS).
[TapaensHslil nepenoc. 11oBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«CEOMETPUSA»
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHUS NporpamMmbl ydeOHOro kypca «l'eomerpusi»
XapaKTepPU3YIOTCS:

1) mnarpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K TMPONUIOMY U HACTOSAILIEMY POCCHICKON MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEM TIpaXkJaHWHA M peau3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C IMPAKTUUYECKUM MPUMEHEHUEM IOCTHKEHUM
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 337ad MaTeMaTU4ecKOi
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHUYECKOT0 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIWUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U OJCTETHYECKOMY BOCHPHUATHIO MATeMAaTUYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHEHTAIlel B NEATEIHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATETbHOCTH;

6) ¢pusuveckoe BocnuTaHue, GopMrupoOBaHNeE KYJIbTYPbI 310POBbS H SMOLMOHAIBLHOIO
O1aronosy4us:

TOTOBHOCTBIO TPUMEHSTh MAaT€MAaTHMYECKUE 3HAHUS B HWHTEpPEcax CBOEro 3/10pPOBbS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO )K€ MpaBa Pyroro 4eI0BEKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWUU IS PeIIeHUs 3aaad B 00JacTv
COXPAHHOCTH OKpYXKAIOUIEH cpebl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpeibl, OCO3HAHWEM TJIO0ATBHOTO XapaKTepa IKOJTOTHUUECKHX
npo0JieM U IyTel X pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAJIBHON U IPUPOTHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAESTeIbHOCTh, B TOM YHCIIE YMEHHE YUUThCS y JPYTHX
JIOJIeH, MPUOOpeTaTh B COBMECTHOW NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;



HEO0OXOUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWM, B TOM YHcIie (OPMYIUPOBATH HJIEH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTAaX M SBIICHUSAX, B TOM YHUCIIE PaHEee HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPHUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue AeicTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TMOHATHSAMHU, (OPMYIUPOBATH OMPEACIICHUS TOHSTHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALKUUA, OCHOBAHUA [UIsi 000OIIeHUs u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MNPEOOPA3OBHIBATH CYKICHHUS: YTBEpPAUTEIbHBIC H
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U 00IIUE, YCIIOBHBIE,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeYHs B (haKTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, IpeajaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3buparh A0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUM (IpsMblE U OT IPOTHUBHOIO),
MPOBOAWTH  CAMOCTOSTENBHO  HECIIOXKHBIE  JOKA3aTeNbCTBA  MAaTeMaTU4YeCKUX  (DaKTOB,
BBICTPAWBATh APryMEHTAIMIO, TMPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh cHocod pemeHus ydyeOHOW 3ahauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KpUTEPUEB).

Bba3zoBble nccienoBarebCcKkue 1eHCTBUSA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYIHpPOBATh
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIBHO YCTAaHABIUBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOAMTH IO CaMOCTOSITENBHO COCTABJIEHHOMY IIIaHY HECIOKHBIM JKCIEPHUMEHT,
HEOOJIbIIOE HCCIIEI0OBAaHUE [0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

CaMoCTOSITENbHO (OPMYJINPOBATh 00OOIIEHNS U BBIBOJABI MO Pe3ylbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIYyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKXKE BBIIBUraTh MPEIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOUHOCTh MH(POpPMAIMH, JAHHBIX, HEOOXOAUMBIX JJIs
pELIeHUs 3aa4H;

BbIOMpaTh, aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OOPMALIUIO
pa3IMYHBIX BUJOB U (DOPM TIPE/ICTABICHHUS,

BbIOUpaTh (hopMy mpeacTaBieHUs MHPOpPMALMKM U WIUIIOCTPUPOBATH pelIaeMble 3aJauu
CXeMaMH, IuarpaMMaMu, HHOU rpaukoi U X KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh MHQOPMAIMH O KPUTEPHUSAM, MPEIIOKEHHBIM YUYHUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H IEISIMH
oOmIeHus!, SICHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX



TEKCTaxX, JaBaThb IOSCHEHUS IO XOAY pEUICHMs 3aJayd, KOMMEHTHpPOBATh IOJYyYEHHBIN
pe3ysbTar;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJICH, HAllEJICHHbIE HAa MOMCK PEILEHMs], COIOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBaTh Pa3M4KUe U CXOICTBO
HO3ULIKH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

IPEJCTaBIISITh PE3YJIbTAaThl PEIICHUs 3aJauyd, SKCIEPUMEHTAa, HCCIEAOBAaHHUSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (Gopmar BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUu U
O0COOEHHOCTEHN ayAUTOPUH;

IIOHUMAaTh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON M MHIAMBHUIYalIbHOH pabOThl Mpu
peleHnH y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATh L€1b COBMECTHOM NESATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacipeessiTh BUIBI paboT, JOrOBApUBATHCS, 00CYKIATh MPOLIECC U Pe3yabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (00CyKIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIE
IITYpMbl M JpPYyTUe€), BBINOJHATH CBOI 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eificTBUS

Camoopranu3amnus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AITOPUTM PELICHUS 3a7aun (WK €ro 4acTb), BBIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUM ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTaTa pPEeLIeHHs
MaTeMaTUYECKOH 3aaun;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IpPHM PEUIEHUM 337a4d, BHOCHUTH
KOPPEKTHBBI B JESATEIBbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE DPE3yJbTaTa JEATENbHOCTH IIOCTABICHHOW LENH U YCIOBUSAM,
OOBSACHATDH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LEJIU, HAXOIUTh OINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenuss B 7 kJacce OOydaroUMiics TOJYYUT CIEAYIOIIHE IpEeIMETHbIE
pE3yJIbTaThI:

Pacno3naBate M3ydyeHHBIE TeOMETpUYECKHE (UTYpbI, OIpENeNATh HX B3aUMHOE
pacrosoxeHue, M300paxkaTb TreoMeTpudeckre (UTYphl, BBIIOJIHATH YEPTEXKU [0 YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBIE M YIVIOBbIE BEIWYMHBI. PeliaTh 3ajauu Ha BBIYMCICHHE JIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jenatp rpyOyl0 OLICHKY JMHEWHBIX M YIJIOBBIX BETMYMH MPEIMETOB B pealbHON KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB M0 MOPSJIKY BETUUNHBL.

CTpouth 4epTekH K F€OMETPUUECKUM 3a/1a4aM.

[Tonb30BaThcs TNpU3HAKAMU pPaBEHCTBA TPEYTOJIbHUKOB, MCIIONb30BaTh MPU3HAKH H
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PEIICHUH 33/1a4.

[TpoBOIUTH JTOrHMUYECKUE PACCYKIECHUS C UCIIOJIb30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcs NpHU3HAKAMU PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MeIuaHbl, NPOBEIEHHOM K TMIOTEHY3€ MpPSAMOYTOJbHOIO TPEYroJbHUKA, B PpELICHUU
FE€OMETPUUYECKUX 3a/au.

OnpenensaTs NapaiielbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPSIMOK.



Pemats 3amaun Ha KiieT4aroit Oymare.

[IpoBOANTHL BBIYUCIEHUS W HAXOOUTh YHCIOBbIE W OYKBEHHBbIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3ajJjayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUYCHUU BYX MapauIeIbHBIX
NpSIMBIX CeKylel. PemaTe mpakTuyeckue 3a1aun Ha HaX0X/JIEHUE YTIJIOB.

Brnaznets nmoHsATHEM Te€OMETPUYECKOTO MECTa TOYEK. Y METh ONpeAesiTh OMCCEKTpUCY yria
Y CEepPEeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

DopMynMpPOBATH ONPENCICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JAUAMETPA OKPYKHOCTH,
M0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH ITU CBOKMCTBA IIPU PELIEHUH 3aa4.

BraneTe NmoHsATHEM OINKMCAaHHOW OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHTp. [lomp3oBaThCs GakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE IEPIEHIUKYIAPbl K CTOpPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagetp nDOHATMEM KacaTenbHOM K  OKPYKHOCTH, IOJb30BAaTbCsl TEOPEMOM O
MEePHEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb3oBaTbcs MOPOCTEHIIMMU T'€OMETPUUYECKUMHM HEPAaBEHCTBAMHU, IIOHMMATh HX
IIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEHKHU.

K konumy oOyuenuss B 8 kiacce oOydaromuiics NOJYYUT CIEAYIOIIHE INPEAMETHbBIE
pe3ynbTaThl:

Pacnio3snaBath OCHOBHBIC BUBI YETHIPEXYTOJBHUKOB, WX SJEMEHTHI, MOJIb30BATHCA HX
CBOMCTBAMH NPU PEIICHUH T€OMETPUYECKUX 3a/1a4.

[IpumMeHATh CBOWCTBAa TOYKM IE€PECEYCHUS MeIUaH TpEeyrojbHUKa (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Bnaners nmonaTueMm cpenHel TUHUW TPEYTOJIbHUKA W Tpameluu, MPUMEHATh UX CBOWCTBA
IpU pelIeHUH reomerpudeckux 3anad. llomb3oBaTthesi Teopemoin Pameca W TeopemMol o
MPOTIOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh PU3HAKU MTOI00US TPEYTOIHHUKOB B PEIICHUH T€OMETPHUECKUX 3a7au.

[Tonp3oBatbest Teopemoit [ludaropa st penieHUs TEOMETPUUECKHX U TMPAKTHUUYECKHUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadax, CaMOCTOSATEIbHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JITUHBI.

Brnanete NOHATHSMHM CHHYCA, KOCHHYCa M TaHI€HCAa OCTPOTO YIJIa MIPSIMOYTOJBHOIO
TpeyroyiibHUKA. [101630BaTHCS STUMU MTOHATUSMHU VIS PEIICHUS MPAKTUUECKUX 3a/1a4.

Bbruncnsates  (pa3nuyHBIMEH - cllocO0amMH) — IUIOMIAAL  TPEYrOJdbHUKA W IUIOMIAAH
MHOTOYTOJBHBIX Quryp (Monp3ysach, TIe HEOOXOAUMO, KambKyisTopoM). [IpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7auax.

Brnanets TOHATHSMH BIHMCAaHHOTO W IIEHTPAIBLHOTO YIJia, HWCIIOJB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U YIiie MeXIy KacaTelIbHON U XOpaoi
TP PEIIEHUH TEOMETPUUYECKUX 3a/1a4.

Bianers MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJILHUKA, MPUMEHSTh CBOMCTBA OMHMCAHHOTO
YETRIPEXYTOJIPHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MONyYeHHBbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MaTeMaTHYECKHUE MOJAENIU AJis
3a/1ay peabHOM KU3HU M TTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHHEM MTOA00HS
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATbKYIATOPOM).

K koHmy oOyuenus B 9 kJiacce OOydYarOIIMICS TMOMYYUT CIEAYIOIIHE MPEAMETHBIC
pe3ybTaThI:

3HaTh TPUTOHOMETpHUYECKHE (YHKLUHUU OCTPBIX YIJIOB, HAXOAWTh C HX TOMOIIBIO
pa3UyHble  AJEMEHThl  MPSMOYTOJIBHOTO  TPEYroJIbHUKA  («pEeHIeHHuEe  MPSAMOYTOIbHBIX
TPEYTrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) AJIWHBI U YIJIBI JJIS HETAOJIWIHBIX
3HAYCHUM.



[Tonbp3oBatbest hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM
JUIs1 HAXOXKIEHUS! COOTHOIIEHU MEX1y TPUTOHOMETPUUECKUMU BEIUYHMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIsl HAXOXIECHUS Pa3IMYHbIX AJIEMEHTOB
TpPeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELICHUH TeOMETPHUYECKHUX
3a/1a4.

Brnaznets monsTusiMu npeoOpa3oBaHusl MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX
¢uryp. [lonp3oBaTbest CBOMCTBaMU 101001 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HAXOJUTh YIJbl Y o00HBIX (uryp. Ilpumenars cBoiicTBa mogo0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUpE.

[Tonb3oBaTbcs TEOpEMaMU O MPOU3BEACHUM OTPE3KOB XOp[, O INPOU3BEIACHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCcs BEKTOpaMH, IOHUMAThb HMX TE€OMETPUYECKUH U (UBUYECKUH CMBICIH,
IPUMEHSATh UX B PEIHICHUH T€OMETpUYECKUX U (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
MIPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, HIPUMEHSATh €ro B PELICHUH
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

Bragers moHATUSAMU NPaBUIBHOTO MHOTOYTOJIBHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI AYTH
OKPY’KHOCTH M paJuaHHON Mepbl YIUVId, YMETh BBIYMUCIATH IUIOIIAJb Kpyra M €ro 4acrew.
[TpyMeHSTh MOy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (wnm UeHTpbI) cuMMeTpuud (GUryp, IPUMEHATH IABUKEHUS IUJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJAEIU IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM OJ00us
U TPUTOHOMETPHUYECKUX (PYHKIMH (TIONIB3YSCh, I71€ HEOOX0IUMO, KAIBKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 KIIACC
KosmuecTBO 4acoB, OTBeACHHBIX HA OCBOCHHE DIEeKTPOHHBIE
Ne n/m Coaepixanue TEMEL (pporie)
Beero Konrposnbubie  IIpakruueckume  00pasoBaTesIbHbIE
padoThI padoThI pecypchl
L | et e o | Bunorss LOK
' p https://m.edsoo.ru/7f415e2e
T€OMETPUUYECKUX BEITUINH
bubnunoreka LIOK
2 Tpeyronpiiici 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiMBbIE, CYyMMa YIJI0B 14 1 bubnuoreka [IOK
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnnorexa [JOK
MOCTPOCHHMS https://m.edsoo.ru/7f415e2e
. bubnuorexa [IOK
5 [ToBTOpeHME, 0000IIEHNE 3HAHUT 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOT'PAMME
8 KVIACC
KosmuecTBO 4acoB, 0OTBeACHHBIX HA OCBOCHHE DIEKTPOHHBIE
Ne ni/m Conep:xanue TeMA (ppoBIe)
Beero Konrpoabubie IIpakTHyeckue o0pasoBaTe/bHbIE
padoTsI padoTbI pecypcbl
. bubmuoreka [{OK
1 HerbipexyronbHikH 12 1 https://m.edsoo.ru/7f417e18
2 l egﬁzMaI/iinaii?{z; eooTpeel\;Ija?( o100HbIE 15 1 bubmorexa I[IOK
poTIopH P > 1104 https://m.edsoo.ru/7f417e18
TPEYTrOIbHUKH
3 ITmomane. Haxoxnenue miomaaei 14 1 bubanoreka LJOK



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
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPEYTOJbHUKOB M MHOTOYTOJBHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX Guryp
4 Teopema [Mudaropa u Hauana 10 1 bubmmoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYTriabl B OKpYKHOCTH. BriricanHble u
5 OMHUCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubmmoreka [JOK
KacarenbHblie kK OKpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubnunoreka LIOK
6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 hitps://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[MTPOTPAMME
9 KVIACC
KoauvecTBo 4acoB, 0TBEEeHHBIX HA OCBOECHHE DJIeKTPOHHbIE
Ne ni/m Coaepxxanue TEME! (L ppoBnie)
Beero Kourpoasubie = Ilpakruueckne  00pazoBaTesbHbIE
padoTbl padoTbI pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmuoreka [IOK
CHHYCOB. PelieHre TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
2 Merpriacexte coormonenn 10 ) Bubmorera LIOK
P https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bubmmoteka IIOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA TIIOCKOCTH 9 1 bubmorexa LOK
P P https://m.edsoo.ru/7f41al2c
;| T oo R [ B 10K
24 THAJb Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomaaei
6 JIBYO>KEHUS TUIOCKOCTH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41al2c



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

7 [ToBTOpEHmE, 0600IICHUE, 7 5 bu6nuoreka [IOK
cucTEMaTH3als 3HAHUI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME


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







