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MHNOACHUTEJIbHASA 3ATIINCKA

Pabouas mporpamma mo yueOHOMY mpeamery «l'eomerpusi)» Ha YpOBHE OCHOBHOTO
obmiero o6pazoBanus pazpaboTaHa Ha OCHOBE:
- @enepanbHOrO TOCYJApCTBEHHOTO 00pa30BATENBHOTO CTaHIApTa OCHOBHOTO OOILIEro
00pa3oBaHusA, YTBEPKIACHHOTO TpukazoM Munnpocemenuss Poccun ot 31.05.2021 No 287
(manmee — ®I'OC O00)(manee — PI'OC OO0);
- depepanpHOl 00pa30BaTEIBLHOW MPOTrpaMMbl  OCHOBHOrO o0OImiero oOpa3oBaHWS,
YTBEPKAEHHOHN npukazoM Munucrepcersa npocsemienuss PO or 18 mas 2023 r. Ne 370;
- Ycraa MBOY «1O Ne 10»;
- OcHOBHOI1 00pa30BaTEILHOM MTPOrPaMMbl OCHOBHOTO 00111ero oopazoBanust MBOY «L{O NelOy;
- Paboueii mporpammel Bociutanust MBOY «11O NelOy;
- [lonoxenus o pabouux nporpaMmmax.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA
«I'eomeTpus»

Pabouas mporpamma yuyeOHoro npeamera «l'eomerpus» ans oOydaromuxcs 7-9 kiaccos
COCTaBliecHa C YYETOM ¥ COBPEMEHHBIX MHPOBBIX TpPEOOBAHUU, TPEABSIBISICMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHWIO, W TPAJAHMIHA POCCHUHCKOTO 00pa3oBaHUS, KOTOPHIC
00eCreYnBaOT OBJIQJICHUE KIIOYCBBIMH KOMIICTCHIIMSIMH, COCTABIIIOIIUMH OCHOBY  JUIS
HENPEPBIBHOTO OO0pa30BaHUS W CaMOPA3BUTHS, a TaKKe IEJIOCTHOCTh OOMIEKYJIbTYPHOTO,
JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS OOydYalOIUXcd. B mporpamme y4TeHBI UACH H
nosoxxenust KoHmenuu pa3BuTrs MareMaTndeckoro oopasosanus B Poccuiickoit deneparuu. B
amoxy 1udpoBoi TpaHchopMauu BceX chep YeaoBEYSCKOM ACSITEIPHOCTA HEBO3MOXKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3 0a30BOM MaTeMaTHYECKOH TOJTOTOBKH. YK€ B
IIKOJIE MaTeMaTHKa CIIY’KUT OMOPHBIM MPEAMETOM JIJIsl U3yUEHUS! CMEXKHBIX TMCIUIUIMH, a TIoCIe
IIKOJIBI peajbHOM HEOOXOIWMOCTHIO CTAaHOBHUTCS HEMPEPHIBHOEC OOpa3oBaHUE, YTO TpeOyeT
TTOJTHOIIEHHOU 0a30B0# 0011e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCJIE M MATEMaTHYECKOM.

D10 00YyClOBIIEHO TE€M, YTO B HAllM JHM paAcTET YHCIO Tpodeccuid, CBA3AHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe IKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHX O00NacTax, W Jaxe B TyMmMaHUTapHBIX cdepax. Taxum o6pazom, Kpyr
IIKOJIbHUKOB, U1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYMMbIM IIPEIMETOM, PACIIUPSIETCA.

[IpakTnyeckas Moje3HOCTb MaTEMAaTHKU OOYCJIOBIEHA TeM, YTO €€ MPEeIMETOM SIBISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPHI HAIllETO0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJUUYECTBEHHBIC
OTHOIICHUSI OT TMPOCTEUIINX, YCBAaMBAaEMbIX B HEMOCPEACTBEHHOM OIbBITE, A0 JOCTATOYHO
CIIOHBIX, HEOOXOMUMBIX MJii Pa3BUTHUSA HAy4YHBIX M MPUKIAAHBIX uael. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWUN 3aTPYyJAHEHO MMOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HUCHOJIB30BAHUS
COBPEMEHHOM TEXHUKH, BOCHIPUSATHE u MHTEPIIpETALINS
pa3zHoo0pa3HOM COLUANbHON, SKOHOMUYECKOH, MOIUTUYECKO MHpopMauu, ManodppeKTuBHA
MOBCE/IHEBHAS MPAKTHYECKas JesTeNbHOCTh. KakaoMy 4enoBeKy B CBOEH >KHU3HH MPHUXOAUTCS
BBITIOJIHATh PAcCU€Thl U COCTaBJIATH ANTOPUTMBI, HAXOIUTh U MPUMEHATH (OPMYJbI, BIAJETh
MPAKTUYECKUMH MPUEMAMHU T€OMETPUUECKUX U3MEPEHHUM U MOCTPOSHH, YuTaTh WH(OpMaIIHIO,
MIPEJICTaBJICHHYIO B BUE TAOIUII, TUarpaMM H rpauKoB, )KUTh B YCIOBUSIX HEONIPEIEIEHHOCTH U
MMOHUMATh BEPOSITHOCTHBINA XapakTep CIyYalHbIX COOBITHI.

OnHOBpeMEHHO ¢ paciiipeHueM chep TpUMeHEeHUsI MaTeMaTUKU B COBPEMEHHOM 00I1IecTBe
Bc€ OoJee BaXKHBIM CTAHOBUTCS MAaT€MaTUYECKH CTWUJIb MBIIUICHUS, TMPOSIBISIIOMIUNACI B
oTpeeNnéHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce U3ydeHusl MaTeMaTUKH B apceHall MpUEMOB U
METO/IOB MBIIIJICHHS YeIOBEKa €CTECTBEHHBIM O0pa3oM BKIIOUAIOTCS WHIYKIHS U JACTyKIIHS,
0000IIeHNe W KOHKpETH3allus, aHalu3 H CHHTE3, KIacCH(PHKAIUs M CHCTeMaTU3allus,
abctparupoBanne u aHajorus. OOBEKTHI MaTeMaTHYECKHX YMO3aKIIOYCHUU, MpaBHlIa HUX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE



yMeHusi (HopMyaupoBaTh, OOOCHOBBIBATH M JIOKAa3bIBATh CYXKICHHS, TEM CAMbIM DPa3BHBAIOT
JIOTMYECKOe MbIIUIeHHe. Benymas poip NPUHAAISKUAT MareMaTHKe W B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAaHUH YMEHHUH NeCTBOBATH IO 3aJlaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHHIE M KOHCTPYHMPOBATh HOBHIE. B mporecce pemienus
3aa4 — OCHOBOM y4eOHOH NesTeTbHOCTH Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKXkKe
TBOpYECKas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyuenne wmareMaTuke JaéT BO3MOXKHOCTb pa3BUBaTh y OOYYarOMIUXCS TOYHYIO,
panroHaNbHYI0 ¥ WH(GOPMATUBHYIO PeUb, YMEHUE OTOMpaTh HanboJiee MOAXOSIINE SI3BIKOBBIE,
CHMBOJIMYECKHE, TpadUUecKue CpelIcTBa Ui BBIPAKEHUS CYKICHHH U HarJSAHOTO HX
HPEACTaBIICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAHUH SBIISETCS
oOr1ee 3HAKOMCTBO C METOJIaMH TO3HAHUS JCHCTBUTEIHHOCTH, TPEACTABICHUE O MpPEAMETe U
METOJIaX MaTEMATHUKH, UX OTJIMYAN OT METOJIOB JAPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX MPUMEHEHHSI MAaTEeMaTHKH JIJIsl pelIeHUs] HayYHBIX W MPUKIAJHBIX 33/1a4. Takum
00pa3oM, MaTeMaTH4ecKoe 0Opa3oBaHUe BHOCHUT CBOM BKJIaJ B ((OPMHUPOBAHKE OOIIEH KyIbTYyphI
YeIoBeKa.

W3yueHne MareMaTHKH TaKKe CHOCOOCTBYET O3CTETHYECKOMY BOCIMTAHHMIO YEIIOBEKa,
MOHMMAHUIO KpacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PACCyXJCHWUH, BOCIPHUATHIO
reOMETPUIECKUX (HOPM, YCBOCHUIO HJIEH CHMMETPHH.

HEJIN U 3AJAYN U3YUYEHUSA YYEBHOI'O ITPEIMETA «I'eomeTpus»

['eomeTpust kKak OJMH M3 OCHOBHBIX Pa3/ElIOB IIKOJIBHOM MAaTE€MaTHKH, UMEIOIIHUNA CBOEH
Lebl0 00ecrneyuTh H3Y4YeHHE CBOMCTB W pa3MepoB (UIyp, MX OTHOIIEHHWH M B3aMMHOE
PacCIOJIOKEHUE, OINMPACTCS Ha JIOTMYECKYH0, IOKa3aTeNbHYI JIUHHUIO. L[eHHOCTh u3ydeHus
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS 3aKIIOYACTCS B TOM, YTO OOYJArOIITHIACS
YUUTCS TPOBOAMTH JOKA3aTEIbHBIE DPACCYKIACHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYCHHS,
JOKa3bIBaTh MCTHHHBIC YTBEPXKACHHUA M CTPOUTh KOHTPIPHUMEPBI K JIOXKHBIM, IPOBOIUTH
paccykJeHUs «OT IPOTUBHOIO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYJINPOBATH OOpPaTHbIE
YTBEPKICHHUS.

Bropoli 11e51b10 U3y4eHHs1 FEOMETPUU SBIISIETCA UCIOJb30BaHUE €€ KaK MHCTPYMEHTa IpU
PELIEHNN KaK MaTeMaTUYECKUX, TaK U PAKTUYECKUX 3a]a4, BCTPEYAIOIINXCS B peaIbHON JKU3HHU.
OOyuaromuiicss JOKEH HAyYUThCsl ONPENENUTh I'€OMETPUUECKYI0 (QUrypy, ONUcCaTh CIOBAMU
JAHHBIA YepTEX WIN PUCYHOK, HAWTH IJIOLIA/(b 3€MEJILHOTO y4acTKa, PACCUUTATh HEOOXOJUMYIO
JUIMHY ONTOBOJOKOHHOIO KaOess Wiu TpeOyeMble pa3Mepbl rapaxa [uis aBTOMOOMISA. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIMUTEIbHAS JMHUA B U3ydyeHUU reomerpuu. llpu pemennn 3amnay
IIPAKTUYECKOTO XapakTepa 0OydyarolUNCs yIUTCS CTPOUTh MaTeMaTHYECKHE MOJIENIN PealbHbIX
KU3HEHHBIX CHUTyalul, IPOBOJUTH BBIYHUCICHWS M OLIEHUBATh aJEKBAaTHOCTH IIOJIyYEHHOTO
pe3yJbrara.

KpaiiHe BaKHO MOJUYEPKUBATH CBSI3U TEOMETPUU C JPYIrMMHM YUEOHBIMHM NpeAMETaMH,
MOTHBHUPOBaTh  HCIOJIb30BaTh  ONpPEIENCHUS  TIeOMETpUYEeCKUX  (GuUryp ©  IMOHATHH,
J€MOHCTPUPOBATh MPUMEHEHHE MOTYYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DT CBSI3U Haubosee
SpKO BUJIHBI B TeMax «BekTtops», « TpuroHoMeTpuueckue COOTHOIIEHUD», «MeTox KOOpArHAT»
u «Teopema ITudaropay.

VYuebublil kypc «['eomeTpus» BKIIOYAeT CIENyIOIME OCHOBHBIE Pa3JeNibl COACPIKaHUS:
«['eomerpuueckue GuUrypbl M UX CBOHCTBa», «l3MepeHME TIeOMETPUYECKHX BEIMYUHY,
«/lexapToBbl ~ KOOpAMHATBl Ha IIJIOCKOCTH», «BekTopsl», «JIBMXKEHHMS  IUIOCKOCTH»,
«IIpeobpazoBanust MO 100U



BOCIIUTATEJIbHBINA IOTEHIIUAJ YYEBHOI'O IPEIMETA «'’EOMETPHUS»

* YCTAHOBJIEHUE JIOBEPUTEIbHBIX OTHOLIEHMM MEXAY YYHUTEIEM M €ro Yy4YEHHKaMH,
CMOCOOCTBYIOIMIMX MMO3UTUBHOMY BOCTIPHATHIO YJaIIUMUCS TpeOOBaHUHN M MMPOCKO yUUTENs yepes
KUBOW JMAIOT, NPUBJICYCHHE HUX BHUMaHMA K OOCyxkIaeMol Ha ypoke wuHpopManum,
aKTUBU3ALMI0 MX [I03HABATEIbHOM JAEATEIbHOCTH 4YEpe3 MCIOJb30BAaHUE 3aHUMAaTEJIbHBIX
AJIEMEHTOB, UCTOPUN U3 KU3HU COBPEMEHHUKOB;

* IPUMEHEHHUE B XO/I€ YPOKAa UHTEPAKTUBHOI'O B3aUMOJICHCTBUS 00yUaromuxcs (JIMCKyCCHH,
YPOK - JIeJIOBasi UTpa, TpynmnoBas padboTa win padoTa B mapax u Jp.);

* IpOBEJCHUE YUEOHBIX (OJIMMIIMAJbI, MACTEP-KJIACCOB U JIp.) U y4eOHO pa3BiIeKaTEIbHBIX
MEpOIPUATHI (TypHHUPBI, BBICTABKM TEMAaTHYECKOIO PYYHOrO TBOPUYECTBA (M3TOTOBJICHUE
MoJeliel, pUCYHKOB U TIp.) U JIp.);

* ucnons3zoBanue WMKT wu aucTaHIMOHHBIX 0Opa30BaTENbHBIX TEXHOJIOTHMH OOy4eHHs
(mporpaMMBI-TpEHaXEPbI, TECTHI B JIEKTPOHHBIX IPUIIOKEHUAX, MYIbTUMEINNHBIE IPE3EHTALINHY,
Hay4YyHO-TIONYJISIpHbIE Tepenaud, (GuiabMbl, 00ydaromue caldThl M HPOTrpaMMbl, YPOKH OHIIAMH,
BHJICO JICKITUHU, BUJIEO KOH(MEPEHIIUU U Jp.);

* HCII0JIb30BAHME BOCIHUTATEIbHBIX BO3MOXKHOCTEN COJIEpKaHusl y4eOHOTO MpeaMeTa Yepes
JEMOHCTpAIMIO JAETSAM IPUMEPOB OTBETCTBEHHOI'O, I'PaXKJaHCKOIO IOBEAEHHUS, IMPOSBIICHUS
YeJIOBEKOII00HS U J100pOCepAeUHOCTH, TEPEeBOJ COJIEp)KaHUs C YPOBHS 3HAHUN Ha ypPOBEHb
JIUYHOCTHBIX CMBICIIOB, BOCIIPHUSTHE IEHHOCTEH uepe3 MmoJ00p COOTBETCTBYIOLIUX TEKCTOB IS
YTeHMsI, 3ajad s peuieHus, MpOOJIEMHBIX CHUTyallMil Ui OOCYKIEHHs B Kiacce, aHajau3
MOCTYIKOB JIIO/IEN, UCTOPHIL cy1e0, KOMMEHTapHH K MIPOUCXOIAIINM B MUPE COOBITUSIM U JIP.

MECTO YYEBHOT O IIPEJIMETA «I'eomerpusi» B YUEBHOM I1JIAHE
Ha uzydyenue yuebHoro xkypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 gacos (2
yaca B He/el0), B 8 kiacce — 68 yacoB (2 yaca B Henmento), B 9 kitacce — 68 gyacoB (2 4daca B
HEJIEIIO).

YYEBHO-METOJUYECKHWI KOMILIEKC
7 xIacc
Maremaruka: ['eomerpus:7-9¢ kmaccel: 0a30BbI ypoBeHb  yueOHUK- AO «M3maTenbcTBo
«IIpocsemenue» / Atanacsu JI.C., byryzoB B.®., Kanomuer C.b. u apyrue

8 Kiacc
I'eomerpus. 7-9.- AO «M3pmatenbctBo «lIpocBemenue» /Artanacsan JI.C., byryzor B.®D.,
Kanomues C.b. u npyrue

9 kiacc
ometpus. 7-9.- AO «U3natenbctBo «IIpocBenienue» /Aranacsu JI.C., byry3zoB B.®., Kagomiien
C.b. u npyrue

COJEP)KAHUE OBYYEHUA
7 KJIIACC

HavaneHbele monATus reoMerpuu. Touka, mpsimasi, OTpe3OK, Jiyd. Yroia. Buasl yrios.
BeprukanbHele U cMexkHblE yribl. buccekrpuca yrima.  JlomaHas, MHOTOYIOJIBHHUK.
[TapannenbHOCTb U MEPIEHIUKYISIPHOCTD IPSMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA 0ceBOil cummetpun. [Ipumepsl cummeTpuu
B OKPY)KalOIllEM MHUpE.



OcHOBHBIE TIOCTPOEHMS C TIOMOLIBIO IUPKYJIA U TMHEWKH. TpeyronpHuk. BeicoTa, Menuana,
OuccekTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U PaBHOCTOPOHHUH TPEYroJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa ¥ MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHUKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsiMbIXx. CymMMa yrioB TpeyrojbHUKa. BHemnrnue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyrojapHUK. CBOMCTBO MEQMAHbI IMPSMOYTOJIBHOIO TPEYrOJbHUKA,
NpOBEACHHOM K rumnorteHy3e. lIpu3Haku paBeHCTBA MNPSAMOYrOJIBHBIX TPEYrOJIbHUKOB.
[IpsiMmoyrombpHbBIN TpeyroibHUK ¢ yriaom B 30°.

HepaseHncTBa B reomeTpun: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
Teopema 0 OOJIbIIEM YIiie U 0OJbIIEH CTOPOHE TPeyronbHUKA. [lepneHIuKyIsp U HAKIIOHHAS.

I'eomeTpuueckoe MecTo TOYeK. buccekrprca yria M CepeAVHHBIN NMEPHEHIUKYISP K
OTpPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OxkpyXHOCTb M Kpyr, XopJa W JAMaMeTp, HMX CBOMCTBa. B3anMHoOe pacrnosioskeHue
OKpYXHOCTH U npAMoid. KacaTenbHas u cexymas K OKpy’)kHOCTH. OKpYKHOCTb, BIIUCAHHAS B YT OJI.
Bnucannas n onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. [lapamnmenorpamm, e€ro Hpu3HAakKd W CBOMCTBA. YacTHbIE ciydan
napajuieIorpaMmMoB (MpSMOYTOJIBHUK, PpOMO, KBaJpar), WX NpHU3HAKU U cBoMcTBa. Tpamerus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Merton ynBoenus Menuanbl. lleHTpanbHas cumMmerpus. Teopema dDaneca u TeopeMa o
MPOMOPLIMOHAIBHBIX OTpE3Kax.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Togobue TpeyrosbHUKOB, KO3 duineHT nogaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[Ipumenenue mogo6Ust P PELICHUH MPAKTHUECKUX 3a1a4.

CpoiicTBa muomaael reomerpuueckux (uryp. @opmynbl Ui IUIOMAAN TPEYroJIbHUKA,
napajuienorpamma, pomoOa u tpanernuu. OTHOILIEHHE IUIoMael Mo00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema [Tudaropa. Ilpumenenue teopemsl [Iudaropa npu pemnreHnN NpakTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjia MPSMOYTOJBHOTO TpeyrojbHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAEeCTBO. Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

BrucanHble M IEeHTpaNbHBIE YIIIbI, YTOJ MEXKIY KacaTedbHOW M XOpAOU. YTIbl MEXAY
XOp/aMU U CeKYyIIMMH. BrincaHHbIe M ONMCaHHbBIE YETHIPEXYTONbHUKHU. B3aumMHoe pacronoxxenue
IBYX okpyxHoctell. Kacanue okpyxnocreit. O01iue kacaTeabHbIe K IBYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpeMa CUHYCOB. Pemienue
MIPAKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogo6us. Ilogo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Mpon3BENEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJpaTe KacaTeIbHOMU.



Bekrtop, anuHa (MOAYNb) BEKTOpA, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIIOJIOMKHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaldy HaJ
BeKTOpamu. PasnoxkeHue BeKTopa 1o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpa.
CkansipHO€ IMPOU3BENECHNE BEKTOPOB, IPUMEHEHUE JUIsl HAXO0KIEHUS JIIUH U YIJIOB.

JlexapTOBbl KOOpAMHATBI Ha IIOCKOCTH. YPaBHEHUS IMpPsMOM U OKPY)KHOCTH B
KOOPAMHATAX, IIEPECEUCHUE OKPYKHOCTEH U NMPsAMBIX. MeTOoa KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[Ha okpyxHOCTH. ['panxycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpYy:KHOCTEH. [1nomans Kkpyra, CeKTopa, CErMeHTa.

JIBMKEHUS IJIOCKOCTH U BHYTPEHHHE CUMMETPHH QUTYp (3J€MEHTapHBIC TTPECTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI YUYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIpOrpamMMbl yueOHOTO Kypca «['eomeTrpusi»
XapaKTEPHU3YIOTCS:

1) naTrpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBICHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHUHCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MAaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKaxX W MPUKIATHBIX
chepax;

2) rpaskIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHIO OOS3aHHOCTEH TIpaKJaHMHA M peallu3allid ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YEeCKHMX OCHOBaX (YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM HPUMEHEHUEM JIOCTHKEHUN
HayK{, OCO3HAaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX IIPUHIIUIIOB B JIEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOMN
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUHN BCel
KU3HU JJIs1 YCHEIHON NMpodeCCHOHANBHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHIAMBHUAYAJIbHON TpaekTopuu oOpa3oBaHHs W
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHUH, YMEHUIO BUAECTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHUS:

OpHUEHTAIMel B JEesITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBICHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHsS 4YeNOBeKa, MNPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4YeloBeUecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAQUUMOCTHU JJIs Pa3BUTHUS [IUBUJIM3ALIUM, OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MaTEMAaTUUECKOU
KyJIbTypOM Kak CpEICTBOM TMO3HaHUSI MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM 1EATEIbHOCTH;



6) pusuveckoe BocnuTanue, GOpMHUPOBaAHNE KYJIbTYPbI 310POBbSI M SMOIMOHAJIBHOTO
Os1aromosyqusi:

FOTOBHOCTBIO PUMEHSITh MATEMATHUECKHUE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBbS, BEACHUS
310pOBOTO 00pa3a KU3HU (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U OTHABIXA,
peryispHas pu3MdecKass aKTHBHOCTb), C(OOPMHPOBAHHOCTBHIO HABBIKA PeQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHUEHTAIlMEe Ha MPUMEHEHHWE MAaTEMaTUYECKUX 3HAHWM IS pelieHus 3aaad B 00JacTh
COXPAaHHOCTH OKPYKAIOIIEH Cpenbl, IUIAHUPOBAHUS TIOCTYIKOB W OLIGHKH MX BO3MOXKHBIX
MOCJIEACTBUHN JIJII OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM TJIOOATIBHOTO XapaKTepa JKOJOTHUYECKHX
poOJieM U yTel UX pelIeHNs,

8) ajanTanus K N3MEHAIOIUMCS YCJIOBUSIM COLMATBHOM M NPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSIX HEOMPEIEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUECKYIO JIEATebHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y JAPYTHUX
JoJIed, MPUOOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHUSI, HABBIKU W KOMIICTCHIIMHU U3
OTIBITA JIPYTHX;

HEO0O0XOIUMOCTBIO B ()OPMHUPOBAHWN HOBBIX 3HAHUH, B TOM 4HcIle (pOpMyTUpOBaTh UIEH,
MOHSATHUS, TUTIOTE3bI 00 O0BEKTAaX W SIBJICHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO0 OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIMHMA KOHTPMEp, KOPPEKTHPOBATH NMPHHUMAEMBbIC PEIICHHUS W JCUCTBHS,
(hopMyIUPOBaTh M OIICHUBATH PUCKHU U TIOCIIECTBUSA, (OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS
ba3oBble Jjoruyeckue aeiicTBUSA:

® BBIABIATH M XapaKTEPU30BATH CYIIECTBEHHbIE MPU3HAKM MaTeMaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHUHA MEXAYy IMOHATUSAMH, (OPMYIUPOBATH ONpEACNCHUS MOHATUH,
yCTaHaBIUBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKALUU, OCHOBAHUSA JUIsl 00OOIICHUS U
CPaBHEHUs, KPUTEPUU IPOBOIUMOTO aHAJIM3a;

® BOCIPUHHUMATH, (HOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE U
OTpULaTeNIbHbIE, JMHIUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIE;

® BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (haKTax,
JTAHHBIX, HAONIONCHUSAX M YTBEPXKICHUSX, MpeAaratb KPUTEPUU Js BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

e JleNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KIECHUH (TIPSIMbIE U OT MIPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE J0Ka3aTelbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apTyMEHTAIIUI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cHoco0 pemieHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOMpaTh Haubolee MOAXOMSMIUNA C YIETOM CaMOCTOSITENILHO BBIJEIEHHBIX
KPUTEPHEB).

ba3zoBble uccienoBarebcKue 1eHCTBUA:



WCIIOJb30BaTh ~ BONPOCHI  KAaK  MCCIEAOBATEIILCKUNM  MHCTPYMEHT  IMO3HAHUS,
(hopMyITUpOBaTh BOMPOCH], GUKCUPYIONINE TPOTHBOPEUHE, TPOOIEMY, CaMOCTOSTEIHHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUINOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

MPOBOJIUTHh [0 CAMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HKCIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE 110 YCTAHOBIICHHUIO 0COOCHHOCTEH MAaTEMaTHIECKOTO OOBCKTA,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

CaMOCTOSITEIIEHO (POPMYITHPOBATH 0OOOIICHUS U BBIBOIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, WCCIICAOBAHUS, OIICHUBATH JIOCTOBEPHOCTh IOJIYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB U 000O0IICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TIPOIIECCa, a TAKXKE BBIIBUTATH MIPEANOIOKEHHS O
€ro Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBIISITh HEIOCTATOYHOCTh M U30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOAUMBIX JUIS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3HPOBAThb U HHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHUS;

BbIOMpaTh (OpMy INpejcTaBlieHuss HHGOPMAIMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMamu, HHOH rpadukoi U MX KOMOUHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM WU
c(OpMYJINPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUSA:

BOCTIPHHUMATH U (POPMYIHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMH M LEISIMHU
oOIIeHns, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS 1O XOJy PEIICHHs 3a/add, KOMMEHTHPOBAThH
MOJIYYCHHBIN Pe3yJIbTaT;

B X0J/i¢ 00CYX/IEHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY O0OCYKIaeMON TEMBI, PO OIEeMBI,
pemraeMoii 3a/1auu, BBICKA3bIBaTh W1, HALICIICHHBIC HA IMOUCK PEIICHHUS, COMOCTABIIATD
CBOU CYXJICHHS C CYXKJICHUSMH JPYIUX YYaCTHHKOB JAUAJIOTa, OOHAPYKUBATh Pa3IniHe U
CXOJCTBO MO3WIMH, B KOPPEKTHOH ¢opMe (OpMyIHpOBaTh pPAa3HOTIIACHS, CBOU
BO3PAKEHMUS;

NPEACTAaBIATh PE3YJIbTAThl PELICHUS 33/1a4d, SKCIICPUMEHTA, MCCIEJOBaHMs, MPOEKTa,
CaMOCTOSITEIFHO BBIOMpATh (OpMaT BBICTYIUIGHUS C Y4E€TOM 3ajady NpPE3CHTAIMH U
0CcOOCHHOCTEH ayIMTOPHU;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHMBUIYaIbHOM pabOThI MpH
penIeHny yueOHBIX MaTeMaTHYECKUX 33/1a4;

NPUHUMATh IIeJIb COBMECTHOM AEATENBHOCTH, IUNIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pacpenensTh BUIbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOIECC U Pe3yabTar
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIIOJIeH;

y4acTBOBATh B I'PYIMOBBIX opMax paboTel (00CYyKIeHUsI, 0OMEH MHEHUSMH, MO3TOBbIE
LITYPMBI U IpYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JAEHCTBHS
C IPYTUMH WiIeHaMH KOMaH/[Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIa/1a B OOIIMIA MPOIYKT 1O
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHMBepcaJbHbIe YU4eOHbIe el CTBHUS



Camoopranmsanms:
® CaMOCTOATEIbHO COCTaBIATH IUIAH, aNTOPUTM pEUICeHHs 3aAaud (WM €ro 4acTh),
BBIOMpaTh Ccroco0® pemeHust ¢ Y4ETOM MMEIOMIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb M KOPPEKTHPOBATH BAPUAHTHI PELIECHUU C Y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJVIEKT:
® BIAAETh crioco0aMM CaMOINIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yiabTaTa pelIeHUs
MaTeMaTUIECKOM 3a1a9H;
® [peABHJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABIEHHOM 1€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIbTATBI

K konmy oOydeHuss B 7 kJjacce OOydarOMMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThI:

Pacmio3naBate W3ydYeHHBIE TE€OMETPHYECKHE (QHUTYPBI, OMpenensITh HX B3aUMHOE
pacrosioKeHne, n300paxkaTh TeOMETPpUUYECKUE GUTYPHI, BBITIOTHATH YEPTEXKH TI0 YCIOBHUIO 33/1a4H.
N3mepsaTe nuHEHHBIE W YITIOBBIC BEIMYMHBI. Pemarh 3aauu Ha BBIYHCICHUE JUTHH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyio OIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEabHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuare pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BETHMUHHBI.

Crpoutb 4epTeKH K FTeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThcsi NMpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIONb30BaTh MPU3HAKH U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOIUTH JIOTHYECKHE PACCYXKACHUS C UCIIOJIF30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaTbcsi MpHU3HAKAMU PaBEHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIBHOTO TpPEYrOJbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pazyeT ¢ HUMHU
cexymas. Onpeaenars NapajjieIbHOCTh NPSIMBIX C MOMOIIBI PAaBEHCTBA PACCTOSHUNA OT TOYEK
OJIHOM MIPSIMOM /10 TOYEK JAPYroil mpsiMOM.

Pemats 3agaun Ha kieTyaroit Oymare.

[IpoBOIUTH BBIYUCICHHUS W HAXOAWUThb YHUCIOBbIE M OYyKBEHHBbIC 3HAYCHHUS YIIIOB B
reOMETPHUYECKUX 3a/1a4aX C UCMOJIb30BAHUEM CYMMBI YTJI0OB TPEYTOJIbHIUKOB U MHOTOYTOJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MIPH MEPECEUCHHH IBYX MapasllieIbHBIX MPSIMbBIX ceKyiei. Pemars
MPaKTUYECKHE 3a7]a4l Ha HAXOKICHHE YTJIOB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEAENsTh OMCCEKTPUCY yriia
Y CEpEIMHHBIN NMEPIEHIUKYIISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

@opMynHpOBATH ONPEACIICHUS] OKPY)KHOCTH M Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.

Bragets moHATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
rentp. [lonp3oBaThcst akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B



OJHOM TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYISPBl K CTOPOHAM TpPEYrOJbHUKA
IIEPECEKAIOTCS B OHON TOUKE.

Bnanetrp TOHATHEM KacaTelbHOM K OKPYXHOCTH, TIOJb30BATHCS TEOPEMOH O
NEPIECHINKYIIIPHOCTH KacaTeIbHOW U pajinyca, MPOBEIEHHOTO K TOUKE KaCaHHs.

ITonn30BaThCH HpOCTCﬁHIPIMPI reoMETpUICCKUMHA HCPaBCHCTBAMU, IIOHUMAThb ux
MIPAKTUYECKUM CMBICIL.

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUICCKUC ITOCTPOCHUSA C IOMOIIBIO MUPKYJIA U JIMHEHKH.

K xonmy oOyuenuss B 8 Kkiacce oOydarommiics TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yIbTaThI:

Pacrio3naBaTte OCHOBHEBIE BH/JIbI quBIpéXYTOHLHHKOB, HUX JJIEMCHTHBI, IIOJIb30BAaThCA HX
CBOMCTBaMH IIPH PELICHUN T€OMETPHUYECKHX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TEPECEUCHMs] MEIWMaH TpPEeyrojbHUKa (IIEeHTpa Macc) B
peleHnn 3a1a4.

Biagete nonsiTHeM cpeHel JIMHUM TPEYroJbHUKA M TpallelUd, IPUMEHATh UX CBOMCTBA
IIpY pEIIeHUM reoMeTpudeckux 3amgad. llosb3oBarecs Teopemont daseca M TeopemMoil o
MMPOMOPIHHUOHAIIBHBIX OTPE3KaxX, MIPUMEHATE UX JJIS PCIICHUA NIPAKTUYCCKUX 3a1a4.

[IpuMeHsTh NpU3HAKY [10100US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPHUUECKUX 3a/1a4.

[Tome3oBatbes Teopemotii [Tudaropa st permeHus reOMEeTPHYECKIX U TPAKTHIECKUX 3a71ad.
CTpOI/ITI) MaTEMAaTUYCCKYIO MOJICJIb B IMIPAKTUYCCKUX 3aaadax, CaMOCTOATCIIBHO ACIaTh '—IepTéH( u
HaxXoJUThb COOTBETCTBYIOIIUC JJINHEI.

Bnanetp mMOHSATHSIMH CHHYCAa, KOCHHYCa M TaHTEHCa OCTPOTO yriia MPSMOYTOJIHHOTO
TpeyrojpHuKa. [101p30BaThCS ATUMU MOHITUSIMU JUIS PEIICHUS TPAKTHUYECKUX 3a/1a4.

Beruucnsate  (pazsnuyHBIME - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA M IUJIOMIATH
MHOTOYTOJIbHBIX  Quryp (TONB3ysach, TI€ HEOO0XO0auMO, KaubKymsTopoMm). [lpumeHsTsh
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Bnagerp MOHATUSIMM BOHCAHHOTO M ILIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX Yriax, yriax Mexy XopJaMu (CeKYIIMMHU) U YTIIe MeX Ay KacaTeJIbHOU U XOpJIOH Npu
pElICeHUH TeOMETPUUECKUX 3a/1a4.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMHUCAHHOIO
YeThIPEXYrOJIbHUKA [P PEIICHUU 33]a4.

[IpyuMeHSTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MAaTeMaTUYECKUE MOJETH JUIs
3a/1a4 peajibHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOLINE BHIYMCIICHUS C PUMEHEHHEM MO00us
U TPUTOHOMETPUH (TIOJIB3YACh, I/Ie HE0OX0IUMO, KaJbKYIITOPOM).

K xonmy oOydenus B 9 KJjacce oOydaromuiics NOTYYHUT CIEAYIONIUE MPEAMETHBIC
pE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX YIIIOB, HAXOIUTH C UX IIOMOIIBIO PA3JIHUHbIC
AJIEMEHTHl TPSMOYTOJLHOTO TPEYroJIbHUKA («PElIeHUE MPSIMOYIOJIbHBIX TPEYTOJILHUKOBY).
Haxoauthb (¢ MOMOIIBIO KANbKYISTOPA) AIHHBI ¥ YTIIbI 11 HETAOIWYHBIX 3HAYCHUH.

[Tonp3oBaTbes GopMylaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKJEHUS COOTHOLIEHUH MEX/Ty TPUTOHOMETPUYECKUMHU BETUYHMHAMHU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JUISl HAXOXAEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peIIeHUue TPEeYTrOoJbHUKOBY), MPUMEHATh MX IMPH PELICHHMH T'€OMETPHUYECKUX
3ajau.

Brnanets noHsTHAMEU NpeoOpa3oBaHus 1M0A00uUs, COOTBETCTBEHHBIX AJIEMEHTOB I10I00HBIX
¢uryp. [lonp3oBaTbcs CBOHCTBaAMHU 1000MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U



HAXOJUTh YIIbl y M0A00HBIX ¢uryp. [IpuMeHsaTs cBo¥cTBAa MOJO0HS B MPAKTUYECKHUX 33/1a4ax.
YMeTb NpUBOAUTH MPUMEPHI HOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

ITonp30BaTbCcst TEOpeMaMH O IIPOU3BEIACHUU OTPE3KOB XOPJH, O MPOU3BEACHUM OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThcs BEKTOpaMH, IMOHUMATh HMX TEOMETPUYECKUNH U (U3WYECKHHA CMBICII,
OPUMEHSATh MX B PEHICHUHM TE€OMETPUYECKUX M (usmuecknx 3amad. [IpuMEHATh CKalIspHOeE
IIPOU3BEICHUE BEKTOPOB U1l HAX0XKACHUS JJIMH U YIJIOB.

[lonp30BaTbCcsi METOOM KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B pEUICHUH
F€OMETPUUYECKHUX U ITPAKTUYECKUX 3a/1a4.

Bnagers moHATHSAMHM NPaBUIBLHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyT'U
OKPYXKHOCTHM M PaJUaHHOM MEpPBI YIVIA, YMETh BBIYMCIATH IUIOMIAAb Kpyra M €ro 4acTew.
[IpyMeHsATh NOTydEeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (wiu LEHTPBI) CUMMETPUH (DUTYp, NPUMEHSTH ABM)KEHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MOMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKHUE MOJEIN IS
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHUS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUUYECKUX (PYHKIUHN (TOTIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).

OPI'AHM3AIIMS TPOEKTHOM M YYEBHO-UCCJIEJOBATEJIBCKOM
AEATEJIBHOCTHU OBYUYAIOLIIUXCSA

[IpoexTHO-UCCHENOBATENBCKAST ~ JCATENHHOCTH  OTHOCHTCS K OOJacTH  JETCKOU
CaMOCTOSITEJIBHOCTH,  OCHOBBIBAa€TCA HA  HWHTEpecax  IIKOJBHUKOB, IMPUHOCUT UM
yIOBJIETBOPEHUE, a 3HAYUT, TMYHOCTHO-OPHUEHTHPOBaHA Ha Kax10ro pedenka. Ocoboe 3HaueHue
MIPOEKTHO-UCCIIEA0BATEILCKOM NEATEILHOCTH B HAYAIbHOM LIKOJIE 3aKJII0YAETCs B TOM, UTO B €€
rpoLecce OHU MPUOOPETAIOT COLMATIBHYIO MPAKTUKY 3a MpeAesiaMu LIKOJbI, alalTUPYIOTCS K
COBPEMEHHBIM YCIOBUSM KU3HU.

esb10 IPOEKTHOM AeATEIbHOCTH SABJISETCH:

o dopmupoBaHNEe AKTUBHOM CaMOCTOSTEIbHON M MHMIIMATUBHON MO3UIUHU YYalUXCS B
YYEHUHU.

o DopMHpPOBAHNE YHHUBEPCAIBHBIX YUCOHBIX JCHCTBUM.

e Pa3BuTHe NO3HABATEILHOTO UHTEpPECA YUalIUXCS.

e Peanuzanus NpUHIIKIA CBSI3H 00YUYEHUS C HKUSHBIO.

TemMaTHKa NIPOEKTOB
7 knacc
['eomeTpuueckue ro10BOJIOMKHI
['eomeTpus B npupoe
EBxnua u H.W. Jlob6aueBckuii 0 mapamieabHbIX MPSIMBIX
3amaun Ha KiIeT4aToil Oymare
JKécTKkoCTh TpEyroJapHUKa U €€ MPUMEHEHNE Ha TPAKTUKE
N3BecTHbIE 3a1a4K HA TOCTPOEHUE
N3mepsieM u cTpouM yrisl 6e3 TpaHCIIOPTUPA
Hcropust TpeyroapHUKa C IPEBHOCTHU A0 HAIIUX JHEH
. Heckonbko nHTEpecHbIX (haKTOB 0 OUCCEKTpUCE
10 [Tapketsl, MO3anka 1 MaTemMaTH4eckuii Mup Mapuyca Diepa
11. IIpstMOYTOJIbHBIN TPEYTOJIbHUK B TEXHUKE U B KU3HU
12. dnexcaroH: kak coopaTb yHUKAIbHYIO T'OJIOBOJIOMKY?
8 kiacc
1. buorpadus K. Bepna u ero cnoco6 n3sMepeHus BBLICOKUX MPEAMETOB B pOMaHe

CoNo~WNE



«TanHCTBEHHBIN OCTPOB»

. 'eomeTrpuueckue 3aaun ¢ IPaKTUYECKUM COJIEPIKAHUEM

. eomerpuueckue purypsl B 1u3aiiHe TpOTYapHOU IITUTKH

. 3ameyaTeNbHbIe JINHUU U TOUKU TPEYrOJIbHUKA

. U3smepuTtenbHble paboThl B HCTOPUU U JIUTEPATYpE

. UHTepecHble cBOKCTBA Tparenuu

. Kax BIusItOT 4eThIpéXyroibHUKY Ha HaIl MUp?

. MeTo1p1 10100151 B 33/1a4aX Ha MOCTPOEHUE

. HekoTtopsie crmocoOb! JoKka3aTenbCTB Teopembl [Iudaropa

10. ITapamnenorpamm BapuaboHa 1 ero cBOMCTBa

11. Ilnomanu reomeTpruyeckux Guryp

12. Tlouemy Tak 3HameHnuTa Teopema Iludaropa?

13. Ilpumenenue Teopemsl [1ugaropa B pazanuHbIx 001acTIX )KU3HU
14. CummeTpusi OKpYKaeT HaC MOBCIOY

15. TaitHa yeThIpeX yrioB

16. Teopema ITudaropa u nudaropoBsl uncia

17. Tpeyrosnbauku I'epona

18. ®opmymna [Tuka uau hopMystsl IJIOMIAIeH TEOMETPUUECKUX DUTYP
19. LlenTpanbHble U BIMCAHHBIE YIIbl B 3a1aHuax OI'D

20. YeTbIpEXYrOJBbHUKHN B aPXUTEKTYpPE
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9 knacc
I'eoMeTpudeckoe perieHne HereOMeTPUISCKUX 3a/1ad.
I'eomeTrpuueckoe co3pe3ane
I'eomerpus 9-ro kacca B pedycax
I'eometpust Jlobauesckoro. OnpenencHue mpsamMoit
I'eomeTpudecknii OpHaMEHT JPEBHUX apaOdOB U €r0 COBPEMEHHOE MPOUYTECHUE
I'eoMeTpust B apXUTeKType 3JaHUI U COOPYKEHUI
I'eomeTpus B reoae3nu
I'eomeTpust B )KUBOIUCH, CKYJIBIITYPE H aPXUTEKTYPE
I'eomeTpus B 3MIMHUX OJIMMITMICKHUX BHJIAX CIIOPTA
0. 'eomerpusi B KpacoTe OpPHAMEHTOB
1. Teomerpus B MOJe
12. T'eomeTpus B HAPOJTHOM TBOPYECTBE
13. TI'eoMeTpHs U UCKYCCTBO
14. T'eomerpus u kpunrorpadus
15. TI'eoMerpus u xapakTep
16. I'eomerpus U3MEpECHUIA

RBROoo~NoOR~wNE

BUAbI JEATEJIBHOCTHU OBYYAIOILIIUXCS, HAIIPABJIEHHBIE HA
JOCTUXEHHUE PE3YJIbTATA

@opMynupoBaTh OCHOBHBIE IIOHATUS M  OINpENENIEHUs; PpAclO3HaBaTh HM3Y4YEHHBIE
reoMeTpudeckue (GUrypsl, ONpeNesiTh UX B3aUMHOE DPACHOJIOXKEHHUE BBIMOJIHATH UYEPTEX MO
YCIOBMIO 3aJlaud; MPOBOJMUTH KIACCU(UKAIMIO YIJIOB, BBIYMCIATH JHMHEHHBIE M YIIIOBBIE
BEJIMYUHBI, POBOJAUTH HEOOXOIUMBIE JI0KA3aTeNbHbIE PACCY)KJEHMs; MPOBOAUTH MpPOCTEHIINE
MIOCTPOEHHS C IMOMOINBIO LUPKYJIS U JMHEHKH;, ONpPENENsATh «Ha IJa3» pa3Mepbl peajbHbIX
00BEKTOB, MPOBOJUTH IPyOyI0 OIIEHKY MX pa3MEepoB.; pellaTh 3a/aud Ha BBIYMCICHUE JIUH
OTPE3KOB M BEJIMYMH YIJIOB; IPOBOANUTH KJIACCU(UKAIUIO YIIIOB, BBIYUCIATH JIUHEHHbBIE U YTIIOBbIE
BEJIMYUHBI, IPOBOJUTH HEOOXOIUMBIE JIOKA3aTeIbHbIE PACCY)KIEHH; 3HAKOMUTBLCS C UCTOPHUEH
pa3BUTHSI TEOMETPUH.

Pacnio3HaBaTh mapbl pPaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX YepTekax (C yKazaHUEM
MIPU3HAKOB); IPUMEHSITH PaBEHCTBA NMPSMOYTOJIBHBIX TPEYTOJILHUKOB B 3a/1a4ax; popMyIupoBaTh



OTIpEe/ICTICHUS: MIPU3HAKU OCTPOYTOJIBHOTO, TYIOYT'0JILHOTO, IPSIMOYTOJILHOTO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYrOJbHUKOB, OHCCEKTPUCHI, BBICOTBHI, MEIHAHBI
TPEYroJIbHUKA; CEPEeIMHHOIO  MEpPHEHAMKYJspa OTpe3Ka; MepUMeTpa  TPEyroJbHUKA;
(dbopMynTupoBaTh CBOHCTBA W MPU3HAKK PaBHOOEAPEHHOTO TPEYroJbHUKA, HCIOJb30BaTh
u(poBBIE PECYPCHI ISl UCCICIOBAHUS CBOWCTB HM3y4aeMbIX (HUTYp; OCBOUTH NPUMEHEHUE
TEOPEMBI O COOTHOIIECHHUAX MEXIY CTOPOHAMH W YIJIaMH TPEYroJIbHUKA MPU PEIICHUH 3a]ad.;
MMO3HAKOMUTBLCS C HEPABEHCTBOM TPEYTOJbHUKA, IPUMEHSTh HEPABEHCTBO TPEYroJIbHUKA MPHU
pelIeHuN 3a/1a4.; TO3HAKOMUTHCS C HEPAaBEHCTBOM JIOMAHOM, MPUMEHSITh HEPABEHCTBO JIOMaHOU
MIPU PEIICHUH 3a/1a4.

@opMyIMpoOBaTh TMOHATHE MAPAUICTBHBIX MPSAMBIX, HAaXOJUTh IMPAKTHUUYECKHE MPUMEPHI;
M3y4yaTh CBOMCTBA YIJIOB, 0OPa30BaHHBIX MPHU MEPECCUCHUH MapAIICIbHBIX MPSMBIX CEKYIIEH;
MIPOBOJIUTH JIOKA3aTEJIHCTBA MAPAUICTLHOCTH JIBYX MPSMBIX C TTIOMOIIBIO YIJIOB, 00pa30BaHHBIX
MPU MEPECEUEHUN ITUX MPSIMBIX TPEThEeUW MPSMON; BBIUMCISATH CYMMY YIJIOB TPEYroJIbHHUKA U
MHOTOYTOJIbHUKA; HAXOJUTh YHCIIOBbIE M OYKBEHHBIC 3HAYECHHS YIJIOB B T€OMETPHUYECKHX
3a/1auax C UCMOJIb30BaHUEM TEOPEM O CYMME YTJIOB TPEYroJIbHUKA U MHOTOYTOJIbHUKA.

DopMyIMpOBaTh OMPEICICHUS: OKPYKHOCTH, XOpIbl, JMaMeTpa U KacaTeJIbHOW K
OKPYXHOCTH; M3y4arth ux
CBOWCTBA, TMPHU3HAKH, CTPOUTh UYEPTEKH; HCCIENOBATh, B TOM YHCJIE HUCIHOJB3ys HH(PPOBBIC
peCypChI: OKPY)KHOCTbh, BIIMCAHHYIO B YTOJI; IICHTP OKPY)KHOCTH, BIIUCAHHOW B YrOJI; PaBEHCTBO
OTPE3KOB KacaTeIbHbIX; UCIOb30BaTh MeTod I MT miia noka3arenbcTBa TEOPEM O MEPECEUCHUN
OMCCEKTPHC YTJIOB TPEYTOJbHHUKA M CEPEIMHHBIX MEPIIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHHUKA C
noMoibto ' MT; oBnaeBaTh NOHATUAMH BOIMCAHHOW M OTMIMCAHHOW OKPYXHOCTEH TPEyroJbHUKA,
HaxOJIUTh IEHTPBI ATUX OKPYKHOCTEH; PeIIaTh OCHOBHBIC 33/1a4i Ha MIOCTPOCHUE: YIiia, PAaBHOTO
JAHHOMY; CEPEeIMHHOr0 MEpPHEeHAUKYJApa JAHHOTO OTPE3Ka; MNPSIMOM, MPOXOSIIEH uepes
JAHHYI0 TOYKY W TEPHCHAMKYISIPHOW JaHHOW TPSAMOMW; OMCCEKTPUCHI JAHHOTO YIJIa;
TPEYTrOJIbHUKOB I10 PA3JIMYHBIM JIEMEHTaM; 3HAKOMUTBCS C ICTOPUEN PA3BUTHSI TE€OMETPHH.

Pemrate 3amaun Ha MOBTOPEHME, WIIIOCTPUPYIOIIME CBSA3M MEXAY Pa3IudHbIMH YacTsIMU
Kypca.

N300paxkaTh 1 HAXOAUTh Ha YEPTEKaxX YETHIPEXYTONBHUKU PA3HBIX BUJOB U UX AJIEMEHTHI.
dopmynHpoBaTh OMNpeAeTCHUs: MapajienorpaMmma, MpsSMOYTrojbHUKa, pomOa, KBajparta,
Tpaneuuu, paBHOOOKOH Tpaneuuu, NpsaMoyrojibHOM Tpanenuu. Jloka3plBaTh U UCHOIL30BATh MPU
pelIeHNH 3a7]ad IPU3HAKU U CBOMCTBA: MapajuiesorpaMMma, npsMoyrojibHuKa, poM0Oa, KBaapaTta,
Tpamneuuu, paBHOOOKOW Tpameuuu, NpsSMOYrojabHOM Tpameuuu. [IpuMeHsATs MeToJ ynBOEHUs
MeJMaHbl TpeyrosibHHuKa. lcmonb3oBarh LU(POBBIE pecypehl UIsl HCCIEAOBAHUSA CBOMCTB
H3y4aeMbIX puryp.

3HaAKOMUTBHCA C UCTOPUEH pa3BUTHUSI TEOMETPUHU.

[IpoBOANTH MOCTPOEHUS C MOMOILBIO LIMPKYIISI U JIMHEUKH C UCIOJIb30BaHuE Teopembl Darneca
Y TEOPEMBI O MPONOPLIMOHATIBHBIX OTPE3KAX, CTPOUTh YETBEPTHIN MPOMOPIIUOHATIBHBIN OTPE30K.

[IpoBOANTH MOKA3aTENBCTBO TOIO, YTO MEAMAHBI TPEYrOJIbHUKA INEPECEKAIOTCSs B OJHOM
TOYKE, U HaXOJUTh CBS3b C LIEGHTPOM MAacCC, HAXOJAUTh OTHOILIEHHE, B KOTOPOM MEIUAHbI JACIATCS
TOYKOM UX IEepEeCceUeHUsI.

Haxoauth mogo0HbIe TPEYTOIbHUKN HA TOTOBBIX YEPTEkKaX C YKa3aHUEM COOTBETCTBYIOIIUX
Mpu3HakoB mojaobusa. Pemare 3amaun Ha TMOAOOHBIE TPEYrOJBHUKH C  MOMOIIBIO
CaMOCTOSITEILHOTO TOCTPOCHUS YePTEKEN U HAX0KACHHSI IOJJOOHBIX TPEYroJIbHUKOB. [IpoBOANTH
JI0Ka3aTeNbCTBA C UCHOJIB30BaHUEM IMPU3HAKOB MOA00Ms. Jloka3piBaTh TpU MpU3HAKA MOI00Us
TPEYroiabHUKOB. [IpUMEHATh MONydeHHBbIE 3HAHMS TIPU PEHIEHHMH TE€OMETPUUYECKUX U
MPaKTUYECKUX 3a]a4.

OBnazneBarh TNEPBUYHBIMU MPEACTABIECHUSIMU 00 oOme Teopuu IuIoman (Mepsl),
(dbopMynupoBaTh CBOMCTBA IUIONIA[M, BBISICHSATh WX HATJSIHBIA CMBICI. BBIBOIUTH (HOPMYIBI
IUIOIA/IN MapalliesiorpaMmma, TPEyrolbHUKA, Tpaneluu u3 GOpMyIbl IIOMIAAN MPSIMOYTOIbHIKA
(xBagpara). BeiBoguTh (hOpPMYITBI IIIOIMIAN BBIMYKIOTO YETHIPEXYTOIbHUKA Yepe3 AUaroHaiu u



yron Mexay HuMd. Haxomute tuomaaum ¢uryp, u300pakE€HHBIX Ha KieTdaroil Oymare,
UCTOJb30BaTh pa30MEHWe Ha YacTH W JOCTpoeHHe. Pa3duparh npuMephbl HCIOJIb30BaHUS
BCIIOMOTATEJIbHOW TUIOMIAAM JUIS DEUICHHs TeOMETPUYeCKUX 3amad. HaxoauwTs miomanu
10I00HBIX (GUTyp. BEIYMCHATH MIIOMIAIM pa3INYHBIX MHOTOYTOJIBHBIX (Uryp. Pemats 3a1aun Ha
IUIOIIAJb C TPAKTUYECKUM COJICPIKAHUEM.

JlokaszeiBath Teopemy Iludaropa, ucmonb3oBaTh €€ B TNPAKTHUECKUX BBIYUCICHHSIX.
@opMynTUpOBaTH OINpPENEICHUS] TPUTOHOMETPHUECKUX (DYHKIMHA OCTPOTO yriia, MPOBEPSTH HX
KOPPEKTHOCTH. BHIBONUTH TPUTOHOMETPHUYECKHE COOTHOIICHUS B IPSIMOYTOJIbHOM TPEYTrOJIbHHKE.
HccnenoBaTh COOTHOMICHHSI MEXIY CTOPOHAMHU B MPSIMOYTOJIBHBIX TPEYrOJbHUKAX C yrilaMHu B
45° u 45°; 30° u 60°.Mcnonp30Bars (HOpMYIBI IPUBEACHUS U OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO.

®opMynupoBaTh OCHOBHBIE OTIPE/ICIICHNUS, CBSI3aHHBIC C YIIIaMH B Kpyre (BIMCAaHHBIN yrod,
[EHTPAIbHBIN yroJ1). HaXoAuTh BIMCAaHHBIE YTIIbI, OMUPAIOIINECS Ha OJHY AYTY, BEIYUCIISATH YTIIbI
C TIOMOIIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O BITUCAHHOM YETHIPEXYTOILHUKE, TEOPEMBI
0 IEHTpaJbHOM yriie. MccnenoBaTh, B TOM YHCIIE € MOMOIIBIO IM(POBBIX PECYPCOB, BIMCAHHBIE
U OIMCAHHBIC YeTHIPEXYrOJbHUKH, BBIBOJIUTH WX CBOICTBA W MpHU3HAKH. VCMOibp30BaTh 3TH
CBOWCTBA M MPHU3HAKH NPY peIIeHUH 3a7a4. Pemars 3a/1aun Ha MOBTOPEHNE, MILTIOCTPUPYIOIINE
CBSI3U MEXKJy pa3TUIHBIMH YaCTSIMH Kypca.

dopMynTupoOBaThH ONPEACTICHAS TPUTOHOMETPUIECKAX (DYHKITHIA TYIBIX W MPSIMBIX YTIIOB.

BBIBOIMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PaIIyCOM OTMCAHHON OKPY>KHOCTH).

Pemrate TpeyrosbHUKA.

Pemrate mpakTHuecKWe 3aJaud, CBOJASAIIMECS K HAXOXKICHHUIO DPAa3IUYHBIX JIIEMEHTOB
TPEYTOJIbHUKA.

OcBanBaTh MOHATHE TTPEOOPA30BAHUS MTOAO0HS.

HccnenoBaTh OTHOIIEHHWE JUHEHHBIX AJEMEHTOB (UTYp TpH IPeoOpa3oBaHUU IMOA0OHS.

Haxomute mpumepsl o1o0ust B OKpYKaromiel 1eiCTBUTEIbHOCTH.

BbIBOIUTHE METpHUECKHE COOTHOIICHHSI MEKY OTPE3KaMHU XOPJ, CEKYIIMX U KacaTeIbHbIX C
WCIO0JIb30BAHMEM BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYrOJbHUKOB.

PemaTth reomeTpuueckue 3a1aun ¥ 3a7ja4d U3 peaabHOM )KU3HH C UCTIOJIb30BaHUEM MOI00HBIX
TPEYroJIbHUKOB.

Hcnonb3oBaTh BEKTOpPHl KaK HANpaBJICHHBIE OTPE3KH, HCCIEN0BaTh T€OMETPUUYECKHI
(mepemenienue) u GU3NIECKUN (CUIA) CMBICIBI BEKTOPOB.

3HaTh ONpENENICEHUs CYMMBI M Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHUCIIO,
UCCIIEIOBAaTh T€OMETPUYECKUI U (PU3HUECKUN CMBICIIBI STUX OTIEpaluil.

Pemats reomerpudeckue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.

PacknaapiBaTh BEKTOP MO ABYM HEKOJTMHEAPHBIM BEKTOpaM.

Hcnonb30Bath cKaIsipHOE MPOU3BEICHIE BEKTOPOB, BBIBOAUTH €0 OCHOBHBIE CBOMCTBA.

Bobruncnsate cyMMy, pa3HOCTh U CKaJIIPHOE MTPOU3BEICHIE BEKTOPOB B KOOPAUHATAX.

[IpuMeHsTh CKaNsipHOE MPOU3BEACHUE ISl HAX0XKICHUS JJIUH U YTIIOB

OcBauBath MOHATHE MPSIMOYTOJIBHON CHCTEMBI KOOPJIMHAT, IEKAPTOBBIX KOOPIAUHAT TOUKH.

BriBoauTh ypaBHEHUE MPSMOUM U OKPY>KHOCTHU. BBIIENATH MOTHBIN KBAApaT 151 HAXOXKICHHS
LIEHTpa U paJryca OKPY>KHOCTH MO €€ YpaBHEHHIO.

Pemate 3a7aun Ha HaXOXKJEHHME TOYEK MEPECEUEHUsI NPSAMBIX U OKPY)KHOCTEH € MOMOIIBIO
MeTo/1a KOOpAUHAT.

Hcnonb3oBaTh CBOMCTBAa YrioBOro Kod(pQHIMEHTa NpsAMONW MpU pelIeHUM 3ajgad, A
OTIpeIeNIeHUs PacOI0KEHUS MPSIMOH.

[IpuMeHsITh KOOPAWHATHI MPHU PEIICHUU TeOMETPHUUECKUX M TMPaKTUYECKUX 3ajad, s
MOCTPOEHHSI MAaTEMAaTHUYECKUX MOJIEIeH peasbHbIX 33134 («METO1 KOOPAUHATY).

[Tonp30BaThes U1 HOCTPOCHUS M UCCIIEI0BAHUHN IU(POBBIMH PECYPCAMHU.

3HAaKOMUTBHCS C UCTOPHEN Pa3BUTHSI T€OMETPHH

DopmynHpoBaTh ONpeAeTIeHNE MPABUIBHBIX MHOTOYTOJIbHUKOB, HAXOJUTh MX 3JIEMEHTHI.



[Tonp30BaThCcsi MOHATHEM JUIMHBI OKPYXKHOCTH, BBEIEHHBIM C TIOMOIIBIO IPABUIIBHBIX
MHOTOYTOJIbHUKOB, ONPEACIIATh YUCIO T, JJIMHY IYTH U paJUaHHYIO MEPY yria.

[TpoBoUTH MIEpexo 1 OT paJHaHHON MEPHI YTiia K TPaJayCHOW 1 HAa00OpOT.

Ornpenensartsb mIomaab Kpyra.

BeiBouTh (hopMyIiel (B TpagycHOM U paguaHHON Mepe) IS JUIMH AYT, IJIOUIa/IeH CeKTOPOB
Y CErMEHTOB.

Beraucnsate momany Guryp, BKIFOYAIONINX JJIEMEHTHI OKPYKHOCTH (Kpyra).

HaxoauTe miomany B 3aj1ayax peajibHOM )KU3HU

Pazbuparh npumepsl, WIDTIOCTPUPYIOIIUE TIOHITHS ABMKCHHUS, IICHTPOB M OCEH CHMMETPHH.

DopMynMpoBaTh ONpPEACIICHNs MapaJJICIBbHOIO MEPEeHOCa, TOBOPOTa U OCEBOM CHUMMETPHH.

BriBouTh UX CBOMCTBA, HAXOIUThH HEMOABUKHBIE TOUKH.

Haxoautb HeHTphl U OcH CUMMETpU IpocTeruX uryp.

[IpuMeHsTh NapajsieTbHbIN MEPEHOC U CUMMETPHIO MPU PEIICHUH TeOMETPUYECKUX 3a/1ad
(pa3Oupatb npumeps!).

Hcnons30Bath 7151 TOCTPOEHUS U UCCIICIOBAHUM IIU(PPOBBIE PECYPCHI

OmnepupoBaTh MOHATUAME: PUTYpa, TOUKA, IPSIMAasi, yroJl, MHOTOYT'OJIbHUK, PABHOOEAPEHHBIN
U PaBHOCTOPOHHUHN TPEYrOJbHUKH, MPSMOYTOJBHBIA TPEYroJIbHUK, MeAnaHa, OucCCeKTpuca u
BBICOTA TPEYTrOJbHHUKA, TapajjiejorpamMMm, poMO, TMPsSMOYrOJbHUK, KBaJpaT, Tpamnemus,
OKPYXXHOCTh, KacaTeJabHas, PaBEHCTBO W M0A00Me (GUTyp, TPEYyroJbHUKOB; MapauIeIbHOCTh U
MEePIEHNKYIISIPHOCTD MPSAMBIX, YTOJl MEXIY MPSMBIMH, CUMMETPUS OTHOCHTEIIBHO TOYKH M
MPSIMOM; JJTMHA, PACCTOSIHUE, BEJIMUMHA YA, TUIOMIAb, IEPUMETD.

Hcnons3oBath GopMyInbl: IEpUMETPA M TUIOIIAIA MHOTOYTOJIBHUKOB, JUTMHBI OKPYXKHOCTH U
IJIOLIAIM Kpyra, 00bEMa MpsAMOYroJIbHOTO Napajuiesenurea.

OnepupoBaTh MOHATUAMHU: MPAMOYIOJIBHASI CUCTEMA KOOPJAUHAT, BEKTOP; UCIOJIb30BaTh 3TU
MOHATHS U TPEICTABJICHUS AAHHBIX M PElICHUs 3aJay, B TOM YHUCJIE U3 JIPYruX Y4eOHBIX
MIPEAMETOB.

Pemate 3amaud Ha TOBTOPEHHE OCHOBHBIX MOHATHM, WIIIOCTPAIIUIO CBS3EH MEXKITY
Pa3IMYHBIMU YacTAMU Kypca. BeiOupars MeTo Ui pelieHus 3aJauu.

Pemrate 3amaun U3 MoBCce THEBHOM >KU3HU

CHUCTEMA OLIEHKHM JOCTUKEHUM OBYUYAIOIINXCH
J1J1s O1IeHKH AOCTHXKEHUHN yJalluxcsi IPUMEHSIETCS MATHOAUIbHAS CUCTEMA OLICHUBAHUSL.
1. OneHka NMCbMEHHBIX M KOHTPOJIbHBIX Pa00T 00y4arommxcsi 10 reoOMeTPUu.
Ommemxa «5 cmasumces, eciu:

1) paboTa BBITIOJIHEHA MTOJTHOCTHIO;

2) B IOTHYECKHUX PACCYKICHUSIX U 000CHOBAHHUH PEIIEHUsI HET MPOOEIOB U OUINOOK;

3) B pellieHUH HeT MaTeMaTUYECKUX OMIMOOK (BO3MOXHA OJIHA HETOYHOCTh, OMUCKA, KOTOpas
HE SIBJISIETCS CIIEACTBUEM HE3HAHUS UM HETIOHMMAaHUs yueOHOTo MaTepHana).

Ommemxa «4» cmasumcs, eciu:

1) paGoTa BBIIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIATrOB PEIICHHs] HEJOCTATOUYHBI (€ciu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIIEIUATBHBIM O0BEKTOM IIPOBEPKH);

2)IoTyIIEeHBI OJJHA OIMIKOKa WM €CTh JIBa — TPU HEJ0UETA B BBIKJIA/IKaX, PUCYHKAX, YEPTEkKaX
niH rpadukax (eciu 3TH BUIBI pabOT HE SIBISTUCH CTIEIUATBHBIM 00bEKTOM IIPOBEPKH ).

Ommemka «3» cmasumcs, eciu:

1) momymeno Goree OgHOW OMIMOKM WM Oojiee ABYX — TpPEX HEIOYETOB B BBIKIAAKAX,
yepTexkax WM Trpadukax, HO oOyyaromwuiics oOmamaer o0s3aTeNbHBIMH YMEHHUSMHU IO
MIpOBepsieMOil TeMe.

Ommemxa «2» cmasumcs, eciu:

1) momyiieHsl CyIIeCTBEHHBIC OIIMOKH, TMOKa3aBIIWe, YTO OOydaromiuiics He o0namaer

00s13aTeNbHBIMA YMEHHUSMH T10 JIAaHHOHM TeMe B TIOJTHOM Mepe.
Ommemxa «1» cmasumcs, eciu:



1)paboTa mokasasna MmoTHOE OTCYTCTBUE Y O0YJArOMIerocs: 00si3aTeNIbHBIX 3HAHUN U YMEHUN
10 MPOBEPSIEMON TeMe WM 3HAUMTEIbHASI YACTh paOOTHI BBITIOIHEHA HE CAMOCTOSITEIIBHO.
Y4utenbr MOXKET TOBBICUTH OTMETKY 3a OpPUTHHAJIBHBIA OTBET HA BOMIPOC HIU
OpUTHHAIILHOE pEIICHUE 3aJaud, KOTOPhIC CBUJCTEIHCTBYIOT O BBICOKOM MAaTEMaTUYECKOM
pa3BUTHH OOYYAIOIIETOCs; 3a pPelIeHrne 0oJiee CII0KHOM 3a/laudl WIM OTBET Ha 00Jiee CIIOKHBII
BOIPOC, MPEJIOKEHHBIC 00yUaIomeMycsl JOMOTHATEIBHO TMOCIE BBIITOJHECHUS UM KaKUX-JIH0O
OPYIUX 3aJaHUM.
2.01eHKAa YCTHBIX OTBETOB 00y4YAIOIIMXCS 110 TeOMETPHHU
Omeem oyenusaemcs OMmemKou «3», eciu y4eHux:

1) TOJHO pacKpbLI COJEpXKAHWE Marepuana B o0beMe, IMPeAyCMOTPEHHOM MPOrpaMMON U
YIeOHUKOM;

2) M3JI0KUJ  MaTepuall TPAMOTHBIM  S3BIKOM, TOYHO HCIOJNB3YS MaTeMaTUYeCKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIHKY, B OTIPEICIICHHOM JIOTHIECKOU TTOCIIEI0BATEIHHOCTH;

3) mpaBUIILHO BBITIOTHUI PUCYHKH, YEPTEIKH, IPa(UKH, COMYTCTBYIONINE OTBETY;

4) mokasan yMeHHE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMH MPUMEPAMHU, TIPUMEHSThH €€ B
HOBOW CHUTYaIlUU TIPH BBITIOJHEHUH MPAKTUICCKOTO 3aJIaHUS;

5) mpoieMOHCTpUpPOBAI ~ 3HAHWE  TCOPHMHM  paHee  H3YYEHHBIX  COMYTCTBYOMIUX
TeM, CPOPMHUPOBAHHOCTh W YCTOWYMBOCTH MCIIOJIB3YEMBIX ITPH OTBETE YMEHUH U HABBIKOB;

6)oTBEUa CAaMOCTOATENFHO, 0€3 HABOAAIINX BOTIPOCOB YUUTEIS;

7)BO3MOXKHBI OJJHA — JIBE HETOYHOCTH IPH OCBEIICHHE BTOPOCTEIICEHHBIX BOIPOCOB WJIU B
BBIKJIQ/IKaX, KOTOPBIC YICHHK JICTKO UCTIPABHJI ITOCIIC 3aMEUaHUs YIUTEIIS.

Omeem oyenusaemcs ommemrou «4»,
eciu y0oeiemeopsiem 8 0CHOBHOM MpeDOBAHUAM HA OYEHKY «3», HO Npu 2Mom umeem oOun
U3 HeOOCMAMKO8:

1) B M3IO0KEHWH JOMyIIEeHbl HEOOJbIINE MPOOEIBl, HE MCKa3HMBIICE MaTEMAaTHYECKOE
coJiepKaHNe OTBETA;

2) IOMyIIEHbl OJUH — JBAa HEJOYETa MPU OCBEIICHHMH OCHOBHOTO COJICPKAHHUS OTBETA,
WCTIPaBJICHHBIC TIOCIIEC 3aMEYaHUs YUUTEIIS;

3) momymieHsl ormmbOKa WM 0ojiee ABYX HEIOYETOB IPH OCBEIIEHHH BTOPOCTCIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC TIOCIIE 3aMEYaHUs YIUTEIIS.

Ommemka «3» cmagumcsi 8 CLeoyOuWUx Cyuasix:

1) HemoJIHO PaCKPBITO COJAEP)KAHUE MaTepHaia (ColepKaHue U3JI0KEHO GparMeHTapHO, HE
BCerjia MocjeoBaTeIbHO), HO TIOKa3aHO oO0IIee MOHUMaHUe BOIPOca M MPOJIEMOHCTPUPOBAHBI
YMEHHUS, JIOCTATOYHBIE JIJIsl YCBOCHUS MPOTPaMMHOTO MaTepHara;

2) UMEIIUCh 3aTPYJHEHHs] HWJIM JOMYIICHbl ONIMOKKH B OINpPEICICHUA MaTeMaTHUCCKON
TEPMUHOJIOTHH, YePTEIKaX, BHIKIAIKAX, HCIIPABJIICHHBIC TTOCIIC HECKOJIBKMX HABOISIINX BOIIPOCOB
YUUTEJIS;

3) yU4CHHK HE CIpaBWICS C MPUMEHCHHEM TEOPHH B HOBOW CHUTYallMd TPU BBHIIOJIHEHHU
MPAKTUYECKOTO 3a/IaHUs, HO BBITIOJHHII 3aJlaHKsI 005S3aTEIbHOTO YPOBHS CJIOXHOCTHU IO JAHHOM
TeMe;

4) mpu JOCTATOYHOM 3HAHMHM TEOPETUYECKOTO Marepualia BbISBJICHA HEIOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.

Ommemka «2» cmagumcsi 8 CleOyuux Cyuasix:

1) He pacKphITO OCHOBHOE COJICPIKaHKE YIeOHOTO MaTepraa;

2) oOHapYKEHO HE3HaHHWE YYCHHKOM OOJblIed WM Hauboliee BaKHOW dYacTH y4eOHOTO
MaTepuaa;

3) momyIieHsl OMIMOKM B OMNpEACICHHH TOHITHH, MPH HCIOJIb30BAHUU MaTeMaTHYeCKOU
TEPMHHYOJIOTHH, B PUCYHKAX, YepTexax Uiu rpadukax, B BRIKIAIKaX, KOTOPbIE HE UCTIPABICHBI
MOCJIe HECKOJIBKUX HABOSAIINX BOIIPOCOB YUUTEIS.

Ommemxka «1» cmasumcs, ecnu:



1) yueHHMK OOHAPYXHJI TIOJHOE HE3HAHNE M HEMIOHUMAaHUE U3y4aeMOoro yueOHOro MaTepuaa

WJTM HE CMOT OTBETUTH HU HA OJIMH U3 MOCTABJIEHHBIX BOIPOCOB M0 U3YYEHHOMY MaTepuaiy.
HroroBas oueHka 3HaAHUI, YMEHHH U HABBIKOB

1. 3a yueOHyO 4eTBEpPTh | 3a IOJl 3HAHUS, YMEHUS U HABBIKHM YYAITUXCS IO
MaTEeMAaTHKE OIICHUBAIOTCS OJHUM OaJIJIOM.

2. OcHOBaHUEM JyIsI BBICTABJICHUSI UTOTOBOM OIIEHKU 3HAHUU CITY)KaT pe3ysIbTaThl
HAOJIOIEHUI YyUUTEIs 32 IOBCEAHEBHOM paboTO#l yUeHHKOB, YCTHOTO OIPOCA, TEKYIIHX H
WUTOTOBBIX KOHTPOJBHBIX padboT. OHAKO MOCIEIHUM MPUAACTCS HAMOOJbIIIee 3HAYCHUE.

3. Ilpu BBICTaBJICHUU MUTOTOBOM OIEHKH YUYUTHIBACTCS KAaK YPOBEHb TEOPETHUECCKUX 3HAHUU
YYCHHKA, TaK U OBJAJCHUE UM MPAKTUYECKUMH YMEHUSMHU M HaBbIiKaMu. OJHAKO YUYEHUKY HE
MOXET OBbITh BBICTABJCHA IOJOKUTEIbHA WTOTOBAsl OIEHKA IO MaTeMaTHKe, €CJIH BCE HIIU
OOJIBIITMHCTBO €0 TEKYIIUX 00YJAIONIUX U KOHTPOJIBHBIX PabOT, a TAKKE UTOTOBasi KOHTPOJIbHAS
paboTa OIIEHEHbI KaK HEYJIOBIECTBOPUTENIbHBIC, XOTS €ro YCTHBIE OTBETHl OIEHUBAINUCH
MOJIOKHUTEITBHO.

OueHka NpoeKTHOH padoThI.

Ormerka «5»

1. TlpaBUIBHO MOHSATHI 11€J1b, 33141 BBITIOJIHEHUSI IPOEKTA.

2. CoOmroieHa TEXHOJIOTHS UCTIOJTHEHUS POCKTA.

3. TlposiBIIEHBI TBOPUYECTBO, HHUITUATHBA.

4. TlpenbsBAEHHBIN MPOAYKT AEATEIHLHOCTH OTIMYACTCS BHICOKMM KaueCTBOM HCIIOTHEHUS,
COOTBETCTBYET 3asBJICHHON TEME.

Ormerka «4»

1. IIpaBUIBHO TIOHSTHI 11€JTb, 33/Ia4YH BHITIOJHEHHUS MTPOEKTA.

2. CobmrofieHa TEXHOJIOTUS UCIIOJTHEHHS TPOEKTa, HO JIOMYIICHbl HE3HAUNTENIbHbIE OLINOKH,
HETOYHOCTH B 0(hOpMIICHUH.

3. ITposiBIEHO TBOPYECTBO.

4. IlpenbsABICHHBIA TPOAYKT AEATEIBHOCTU OTJIMYAETCS BBICOKMM Kaue€CTBOM HCIIOJHEHUS,
COOTBETCTBYET 3asIBJICHHON TEME.

OT1merka «3»

1. IIpaBUIbHO MOHSATHI 11€JIb, 33Ja4H BBINIOJHEHUS TPOEKTA.

2. JlomyiieHbl HapyIIEHUS! B TEXHOJIOTUU UCTIOJTHEHHS MPOEKTa, €ro 0(POPMIICHUU.

3. He nposiBieHa caMOCTOSITEIBHOCTh B UCIIOJTHEHUH IIPOEKTA.

OT1merka «2»

1. ITpo€KT He BBINOJHEH WK HE 3aBEPIILICH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
N HanMeHoBARMe KoanuecTBo 4acon DJIeKTPOHHBbIE
(uudpossbie)
n/ pa3aesioB M TeM Konrpouin- IIpakTHyeckue
Bcero o0pa3oBaTejibHbIE
I NMporpaMMal Hble padoThl padoThbI
pecypcsl
[Ipocreimme
reOMETPUUECKHUE
burypsl U ux bubnuorexa [JOK
CBOIICTBA. 14 https://m.edsoo.ru/7f4
Nzmepenne 15e2e
F€OMETPUUECKHUX
BEJIMYUH
bubmmoreka [{OK
TpeyroynbHuKH 22 1 https://m.edsoo.ru/7f4
15e2e
I1
. af;zf:i"m;ea Bu6miorexa [JOK
pHOB > M 14 1 https://m.edsoo.ru/7f4
7 15e2e
TpeYroJbHUKa
O
B KPYHHOCTE H bubnuorexa [JOK
P 14 1 https://m.edsoo.ru/7f4
I'eomerpuuecku
15e2e
€ TIOCTPOEHUs
[ToBTOpEHMeE, bubnuoreka [{OK
00o00meHne 4 1 https://m.edsoo.ru/7f4
3HaAHUH 15e2e
OBILEE
KOJIMYECTBO
YACOB I10 08 4 0
[TPOTPAMME



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

8 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumenoBanue
KoHTpoJib- (undposbie)
n/ pa3aeyioB M TeM [MpakTHyeckue 6
u IPOrpaMMEI Bcero HBIE paﬁoTbl oopa3oBaTejIbHbIE
padoThI pecypcehbl
YeTbIpEXyroyibHU Bubmuorexa LIOK
1 12 1 https://m.edsoo.ru/7f4
KH 1718
Teopema daneca
11 TeopeMa o bubnuotexa [JOK
2 HPOTIOPLHOHAILH 15 1 https://m.edsoo.ru/7f4
BIX OTPE3Kax, 17018
MOJ00HbBIE
TPEYroJbHUKA
IImomane.
Haxoxnenne
IUIOIIa e bu6moreka [IOK
3 TPEYroJIbHUKOB U 14 1 https://m.edsoo.ru/7f4
MHOTOYTOJIbHBIX 17e18
¢uryp. [Tnomann
Mo00HBIX puryp
12:;;:)13 " bu6mmoreka [JOK
4 A 10 1 https://m.edsoo.ru/7f4
17e18
TPUTOHOMETPHUH
Vrisl B
OKPY>KHOCTH.
Bnucanzsie u
OIMCaHHbIC bubmuoreka [JOK
5 YETBIPEXYTOJbHUK 13 1 https://m.edsoo.ru/7f4
u. KacarenbHele K 17e18
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH
[ToBTOpEHue, bu6mmoreka [JOK
6 00o01IeHne 4 1 https://m.edsoo.ru/7f4
3HaHWI 17el18
OBIIEE
KOJIMYECTBO
YACOB I10 68 6 0
ITPOIT'PAMME
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https://m.edsoo.ru/7f417e18
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9 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
KonTpoasb- (uudposbIe)
n/ pa3iesioB U TeM IIpakTnuyeckune
0 HpOIpPaMMbI Bcero HBIE paGoTh: o0pa3oBaTte/ibHbIE
paﬁoTbl pecypcehbl
Tpuronomerpus.
Teopentst bu6mmoreka [IOK
1 I;ZIC{HHYCOB 1 16 1 https://m.edsoo.ru/7f4
YCOB. lal2c
Pemienue
TPEYTrOJIHLHUKOB
[IpeoGpa3oBanue
noo0us. bubnuotexa [JOK
2 Merpudeckue 10 1 https://m.edsoo.ru/7f4
COOTHOIIIEHHS B lal2c
OKPY>KHOCTH
bu6moreka [IOK
3 BekTopst 12 1 https://m.edsoo.ru/7f4
lal2c
JlexapToBBI bu6moreka [IOK
4 KOOPJAMHATHI Ha 9 1 https://m.edsoo.ru/7f4
IUIOCKOCTH lal2c
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Jmnna bu6mmoreka [JOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f4
IJIOIATb KpyTa. 1al2c
Brruncienue
wIoniaaei
bubmuoreka [{OK
6 Apmreris 6 https://m.edsoo.ru/7f4
TIJIOCKOCTH lal2c
?gjg;i:;te’ bubmuoreka IIOK
7 CI/ICTeMaTI/IB;I_[I/I}I 7 2 https://m.edsoo.ru/7f4
y lal2c
3HaAHUH
OBUIEE
KOJIMYECTBO 68 5
YACOB I10
I[TPOI'PAMME
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