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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECIeYNUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacroIoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYI JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Btopoii nenpro u3ydeHuss TeOMETPUH SBIISETCS UCIIONIB30BaHUE €€ KaK MHCTPYMEHTa IIPU
pEIICHNN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUECKYI0 (QUrypy, ONUCaTh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOAUMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJI. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTHUUECKOTO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEalIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU Y4YEOHBIMH IpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpUYEeCKUX  (GUryp U MOHATHH,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. JTHU CBSI3U Hanboee
ApKO BUIHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cooTHoOIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebubiit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE Pa3elibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBoOMcTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAWMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Hexenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

HavanpHbple monsTus reomerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. Yrojd. Buasl yrios.
BeprukanbHele W CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHUK.
[TapaymuienbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpun. [Ipumepsl cuMMeTpun
B OKpYXKaloIlleM MUpE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyroabHuk. Beicora,
MenaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HAakM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojabHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpssMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPeyTrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

I'eomeTpryeckoe MecTO TO4YeK. buccekTpuca yria M CEepelIMHHBIN NEPNEHAMKYIAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, MX CBoOiicTBa. B3amMHoe pacrnoioxkeHue
OKpyXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroJ. Bincannas 1 onucaHHasi OKpyKHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerplpéxyronpauku. Ilapamnenorpamm, e€ro Ipu3HAakKu M CBOMCTBA. YacTHbBIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Qanieca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH MPAKTUYECKUX 3a/1a4.

CpolicTBa miomaae reomerpuueckux ¢guryp. @opmyisl 1 IJIOUIAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIoMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa mpu permeHud MPaKTUYECKUX
3az1a4.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIja MpSMOYIOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeIbHOM M XOpIOW. YTIIBI MEXIY
XOopAaMH U CEeKyIIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYKHOCTSIM.



9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB or 0 go 180°. OcCHOBHOE TPHUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHnue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nonodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NMPAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [lnomane kpyra, cekropa, cerMeHra.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (31eMeHTapHbIe IPeCTaBICHNUS).
[TapannensHbiii nepenoc. [loBopoT.

IVIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA TIPOI'PAMMBI YYEBHOTI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATHBI

JInyHoOCTHBIE PpPe3yabTAaThl OCBOCHHS MpOrpaMMbl yueOHOro Kypca «l eomerpusi»
XapaKTEepU3YIOTCSL:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MpOSIBJICHUEM HHTEpeca K MPOLUUIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LHEHHOCTHBIM OTHOILLEHUEM K JOCTH)KEHHSIM POCCHMCKHX MATEMAaTUKOB U POCCHUHCKON
MaTeMaTUYeCKON MIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTUX HAyKax W MPUKIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
IPEJICTAaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (YHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HAmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTaAHHE:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B PEHICHMM MPaKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMaTUYECKOTo 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU ISl YCIENIHON MPO(eCCHOHANBHON IEeATEeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa3oBaHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCIIMTAHUE:



CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMATHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, paCCYKICHH, YMEHUIO BHIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIe B ACSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NIPHUPOALI M OOIIECTBA, ITOHUMAaHHUEM
MaTeMaTUYeCKOW HAayKH KakK c(depbl 4YeIOBEYECKOW eATEeIbHOCTH, ATarloB €€ pa3BUTHSA U
3HAUMMOCTHU JIJIsL Pa3BUTHUS [IUBUIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEIOBATEIILCKON JIEATEIIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (OpMHpPOBAHHE  KYJIbTYPbl  310POBbSI M
IMOIUOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 37J0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MUTAHKME, COAJTAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pediIeKcuw,
MIPU3HAHUEM CBOETO MPaBa Ha OIIMOKY M TAKOTO )K€ MpaBa JIPyroro 4e0BeKa;

7) IKOJI0OrM4YecKoe BOCIIUTAHUE:

OpHUCHTAIMECH HAa NMPUMEHEHHWE MaTEeMaTHYECKUX 3HAHHMM JUIS pelieHus 3ajad B 00JacTu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, IMIAHUPOBAHUS IOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCIICACTBHIA ISl OKPYXKAIOMIEH Cpe/ibl, OCO3HAHUEM TII00AIIBHOTO XapaKTepa dKOJOTHUYSCKUX
po0JieM U IyTel X peleHus;

8) ajanTanusi K N3MEHAIUMCS YCJI0OBUAM COUMATbHOH M PUPOJAHOM Cpe/Ibl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JroJied, MpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKA W KOMIIETCHITUU U3
OIMBITA IPYTHUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOopMyIupoBaTh UACH,
MOHSTHUS, THUIOTE3bl 00 OOBEKTAaX M SIBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neUuIuTel COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD) CHUTYaIlMIO, BOCIHPHHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEHICHUS U
JencTBUsl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MTOCIIEACTBUS, (JOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jiornyeckune 1eHCTBUA:
® BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (OpPMYIHpPOBATH OMpPENEICHHs TMOHSATHH,
yCTaHaBIWBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DHUKAIIUK, OCHOBAHMUS I 00OOIIECHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;
® BOCHPHHUMATh, (GOPMYIUPOBATh M TPEOOPA3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIC H
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHNE, YCIOBHBIC,
® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOPEUns B (haKTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX, NpeJiaraTb KPUTEPUU IS BBHISIBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;



JiefaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHU MO0 aHAJIOTHH;

pa3dupath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIECHUH (IPAMBIE U OT MPOTUBHOIO),
MPOBOJAUTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0KA3aTelIbCTBA MaTeMaTUYecKuX (PaKToB,
BBICTPAWBaTh APTyYMEHTAILIMIO, TPUBOJUTH MPUMEPHI U KOHTPHPHUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYKJICHHUS;

BEIOMpaTh crmoco0 pemieHUs y4eOHON 3amgaun (CpaBHHUBATH HECKOJIBKO BAapUAHTOB
peleHus, BRIOMpaTh HauOoJee MOAXOMAIIUN ¢ YIETOM CaMOCTOSATEIHHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHSA.

UCTIOJIB30BaTh  BONPOCHI  KaK  HWCCIENOBATEIbCKUH  MHCTPYMEHT  IO3HAHWS,
(GbopMyIUpPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MIO3HIINIO, MHCHUE;

MPOBOJAMTH IO CaMOCTOSITEIILHO COCTABJIICHHOMY IUIAHY HECJIOKHBIH O3KCIICPUMEHT,
HEOOJIBIIIOE  KCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXYy COOO0I;

caMoCTOsTeNIbHO  (hopMynupoBarb OOOOIICHHMS W BBIBOJIBI IO  PE3yJIbTaTam
NPOBEIEHHOTO HAOJIOJICHHS, MCCICIOBAHUS, OICHUBATH JIOCTOBEPHOCTh IMOJIy4EHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TPOIIECCA, & TAK)KE BBIIBUTATH MPEAIIOIOKEHHS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelLeHMs 3a]1a4u;

BbIOMpaTh, aHaJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(POPMALIMIO
pas3INYHbIX BUAOB U (POPM IpPECTABICHHUS;

BbIOMpaTh (OpMy NpeAcTaBlIeHUsI HH(OPMALUK U WUTIOCTPUPOBAThH PELIaeMble 3a]1a4uM
cXeMaMH, AuarpaMMaMu, HHOM rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAJE&KHOCTh MHPOPMAIMK 1O KPUTEPUSAM, NPEJIOKEHHBIM YUUTEIIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPUHHUMATh M (POPMYIHPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSMH M IEISIMU
oOlIeHus], SICHO, TOYHO, T'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCBbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHHA IO XOAY PCIICHHA 3aJa4l, KOMMCHTHUPOBATH
HIOJTYYeHHBIH Pe3ybTaT;

B X0JIc 00CYXXJICHHUS 3a]aBaTh BOIPOCHI MO CYHIECTBY OOCYXXJaeMOil TeMbI, TIPOOIEMBI,
pelraeMoi 3aJaun, BHICKa3bIBaTh MJICH, HAIICIICHHBIC HA MMOUCK PEIICHHUs, COMOCTABIATh
CBOM CYXJICHHSI C CYXICHHSIMHU JPYTHX YYaCTHUKOB JHAaiora, oOHapyXKHBaTh pa3iuyuue
U CXOJICTBO TO3HIMH, B KOPPEKTHOW ¢dopme (GopMyInpoBaTh pa3zHOTIACHSA, CBOHU
BO3PaXKCHHS;

NPpEACTABIATEL PE3YJbTAaThl PCIICHUA 3ada4Md, SKCIICPUMCECHTA, UCCIICAOBaHUA, IMPOCKTA,
CaMOCTOSATENIFHO BHIOMpATh (opMar BBICTYIUICHHS C y46TOM 3ajad Npe3eHTalud |
0COOEHHOCTEH ayTUTOPUH;



® [OHUMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON pabOThI pU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;
® [pPUHUMATH 1[EIb COBMECTHOHN NESATEIbHOCTH, MJIAHUPOBATh OPTraHU3alMI0 COBMECTHO
paboThl, pacpenensaTh BUIbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC U Pe3yabTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;
® Y4acTBOBATh B IPYIIOBHIX (hopMax pabOThI (0OCYXKJIEHUS, OOMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOM JICHCTBUS
C IpYT'MMH YJ€HaMH KOMAaH]Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
10 KpUTepusiM, cHopMyIHpOBaHHBIM yYACTHUKAMU B3aUMOJCHCTBHUS.
PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anusi:
® CaMOCTOSTEIbHO COCTaBJSATH IUIAH, aJTOPUTM pELIEHUS 3aJadd (UM €ro 4YacTh),
BBIOMpATh CHOCOO pemeHus ¢ Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUI C yu€TOoM
HOBOU WH(pOpMaIUH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
® BIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOIISL Mpollecca W pe3yibTara pelleHus
MaTeMaTHYECKOM 3aa4M;
® MpeABHAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU 33]a4d, BHOCHUTH
KOPPEKTHUBHI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITCIIHCTB, HAMJICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OLEHUBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTU IOCTABICHHON LENH U YCIIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKECHHUS 1[EJIU, HaXOJUTh OIINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
INPEIMETHBIE PE3YJIBTATHBI

K xonimy oOydenuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CIEAYIOIIHAE TMPEIMETHbIE
pe3yJIbTaThI:

Pacrio3naBaTh M3y4yeHHBIE TeOMETpUYECKHE (UTYpBI, OMpeNesITh WX B3aUMHOE
pacmojoxeHne, M300pakarb TreoMeTpUdecKkre (UTYPHI, BBIIOIHATH YEPTEKHU MO YCIOBHUIO
3amaun. V3MepsATh JIMHEWHBIC W YIIIOBBIC BEJIMYMHBI. Pemarh 3a1adil Ha BBIYUCIICHHUE JTHH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEalbHOM JKU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETMYUHBL.

CTpouTh YepTEHKH K T€OMETPUICCKIM 3a/1a4aM.

[Tonp30BaThcss TpPU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIIONB30BaTh NPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PEUICHUH 3a/1a4.

[TpoBOAKUTH TOTUYECKHE PACCYKACHUS C UCTIOTB30BAaHUEM I€OMETPHUUECKHIX TEOPEM.

[Tomb30BaThCs TPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB, CBOWCTBOM
MEJMaHbl, TPOBEJACHHOH K THIIOTCHY3¢ MPSAMOYTOJIBHOTO TPEYroJbHUKA, B PEIICHUU
FEOMETPHUYECKUX 3aJ1ad.

OnpenensTh MapauIeTbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3zyeT ¢ HUMHU
cekymas. OnpenensTh NapayuieIbHOCTh MPSMBIX C TTOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYrod IpsiMOil.

Pemats 3a1aun Ha kiieT4aToit Oymare.

[IpoBOAWTh BBIYHCIEHUS W HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYCHHS YTJIOB B
FEOMETPUUECKUX  3aJayax C  MCIHOJb30BaHMEM CYMMBI yIJIOB  TPEYroJbHUKOB U



MHOTI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INpH IEPECEYEHUHU JBYX MapajlIelIbHBIX
IpsIMBIX ceKyllel. PemaTs npakTnueckue 3ajaun Ha HAX0XKJIEHUE YIJIOB.

Brnaners moHSATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONPEAesTh OMCCEKTPHUCY yriia
Y CEpEIVHHBIN NEPIEHIUKYJIIP K OTPE3KY KaK FEOMETPUYECKHAE MECTA TOYEK.

@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTH M KPYra, XOpAbl U JHAaMETpa OKPYKHOCTH,
IIOJIB30BaThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUHU 3a/1a4.

Bianers noHsATHEM OIMCAHHOM OKOJIO TPEYIOJbHHUKA OKPYKXHOCTH, YMEThb HAXOAUThb €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IEPECEKatoTCs B
OIHOM TOYKE, MW O TOM, YTO CEPEAMHHBIC IEPHEHAUKYISIPHI K CTOPOHAM TpPEYTOJIbHHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.

Biamers noHATMEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIIEHIUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

[Tosmp30BaTbcsd  NPOCTEUINMMHU  TEOMETPUYECKMMHM  HEPABEHCTBAMM, IIOHMMAaTb MX
IIPAaKTUYECKUM CMBICIL.

IIpoBOUTHE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € IOMOILBIO LIUPKYJIS U JIUHEHKH.

K konmy oOyuenuss B 8 kJacce oOydaroumuiics HOJYYUT CIEIYIOLIUE MpeIMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX DJJEMEHTHI, I0JIb30BaThCA HX
CBOMCTBAMM IIPU PEIICHUH T'€OMETPUYECKUX 3aa4.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYECHUS MEIMAaH TPEYroibHUKa (LEHTpa Macc) B
pelIeHny 3a1ay.

Bnagers nonsTuem cpeaHel JTMHUM TPEYrOJdbHUKA M TpAlelUH, IPUMEHITh UX CBOWCTBA
IIpH pPELICHUM reomerpudeckux 3anad. llomp3oBarecs Teopemon Paneca UM TEOpeMOU O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIA PELIEHUS NPAKTUYECKUX 3a/ad.

[TpuMeHATH MPU3HAKK [TOJO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUUECKUX 3a/1ay.

[Tonb3oBatbess Teopemoi Iludaropa myis pemieHuss reoOMETPUYECKMX M MPaKTUYECKHX
3ana4y. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnanerp NoOHATHSAMHU CHHYCA, KOCHMHYCa M TaHI€HCa OCTPOro yria IpPsSMOYTOJIBHOTO
TpeyroyibHUKA. [101630BaThCA STUMHU MOHATUAMM IS PEIICHUs IPAKTUYECKUX 3a4a4.

Boruncnate  (pa3nuyHbIMEH - cocobaMM)  IUIOLIaAb  TPEYrojJbHUKAa W IUIOUIAIU
MHOTOYTOJIbHBIX ~ (uryp (MOnb3ysAch, TI/€ HEOOXOIUMO, KalbKyniaTopoMm). [IpuMeHsTh
IIOJIy4YE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax.

Biamerp NOHATHSAMH BIMCAaHHOIO M LEHTPAIBHOIO YIJA, HCIIOIb30BATH TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyLIMMH) U YIiie MeXay KacaTelbHON U XOpaoil
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHHMKA, NIPUMEHATh CBOWCTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PEIICHUH 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHMS HAa NMPAKTUKE — CTPOMTh MATEMAaTHYECKUE MOJEIH IS
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JIB3YSACH, I/1€ HE00X0AUMO, KAIbKYISATOPOM).

K xoniy oOydeHuss B 9 kJjiacce OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pEe3yNbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOAUTh C HMX IOMOUIbIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSAMOYIOJBHOTO  TPEYTOJIbHHMKA  («PEIIEHHE MPSIMOYTOJIbHBIX



TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIWHBI U YIIIBI JUISI HETAOJIMYHBIX
3HA4YCHUMN.

[Tonp3oBaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUI HAXOXKJICHNUS COOTHOILEHUHM MEX]ly TPUTOHOMETPUUYECKUMHU BETUYMHAMHU.

Mcnonb30BaTh TEOPEMbl CUHYCOB U KOCHMHYCOB JUIsl HAXOXIEHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB)»), IPUMEHITh UX IMPU PELICHUH TI€OMETPUYECKHUX
3az1ad.

Brnaners nonatusmMu npeoOpa3oBaHus 1Moa00Us, COOTBETCTBEHHBIX JIEMEHTOB M0100HBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IIpumMeHaTs cBOWCTBA MOAOOHS B MPAKTHYECKHUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKpPY’KAIOIIEM MUpE.

[Tonp3oBaTbess TEOpEMaMu O MPOU3BEIEHUHM OTPE3KOB XOpJ, O NMPOU3BENCHUU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaTbcss BEKTOpaMM, IMOHMMATh HMX TEOMETPUYECKUH M (U3WYECKUHA CMBICI,
IPUMEHATh UX B PEIICHUH T€OMETpUYECKUX M (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
IPOM3BEACHUE BEKTOPOB AJISl HAXOXKAECHUS JUIMH U YTIJIOB.

[Tonp30oBaTbcss METOJIOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B PELICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bragers NoHATHSAMHU NMPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPY)KHOCTM U paJMaHHOW Mepbl yrjia, YMEeTb BBIUUCIATH IUIOIIAJb Kpyra U €ro yacrem.
[TprMeHSATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Haxomute ocu (MM UEHTPHI) CUMMETPHH (QHUTYp, TPUMEHSTH JBHKCHHS TUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TpuMeHATHh NOTy4YEeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJAEIH IS
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPUYECKUX (PYHKUUHN (TOIB3YSICh, I/1€ HEOOX0IMMO, KAJIbKYIISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
i nporpaMmMbl Bcero KoHnTtpoJbHbIe patoThI o0pa3zoBaTe/JbHBIE
pecypcsl
L | et | 1
uX CBOICTBa. I3MepeHne reoMmeTpuiecKux
P P https://m.edsoo.ru/7f415e2e
BEITUYUH
bubmuoreka [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenbHble TpsAMbIE, CyMMa YIJIOB bubnuoreka [IOK
3 14 1
TPEyrojJbHUKa https://m.edsoo.ru/7f415e2e
OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue bubnunoreka [JOK
4 14 1
HOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
I i 4 1
> OBTOpeiie, 000DMeHIe SHaRHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 >
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https://m.edsoo.ru/7f415e2e

8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
i NnporpaMmMbI Bcero KounTtpoJbHbie padoTsbl o0pa3oBaTe/bHBIE
pecypcsl
bubmuoreka [JOK
1 q & 12 1
CTPIPEXYTOMBHII https://m.edsoo.ru/7f417e18
2 IGZEZMaiziiiz; i)oTpeel\sdia(:( mo00HbIE 15 1 bubmmorexa LIOK
POTIOPIL P > oA https://m.edsoo.ru/7f417e18
TPEyroJIbHUKU
3| mpevrommnson n morosromsman i 14 1 buGiorera LIOK
peyr _ P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema [Tudaropa u Hauana 10 1 bubnunoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIubl B OKpY)KHOCTH. Brincanusie u
5 OMMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnunoreka [JOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
bu6mmorekxa [OK
6 I1 i 4 1
osTopetie, obobuere sHanmil https://m.edsoo0.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6
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9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (undposbie)
i nporpaMmMbl Bcero KounTtpoJbHbie padoTsl o0pa3oBaTeJbHbIE
pecypcbl
1 Tpuronomerpusi. TeopemMbl KOCUHYCOB U 16 1 bubnmnoreka [HOK
CHHYCOB. PellieHre TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnmnoreka [HOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIJIOCKOCTH 9 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41al2c
i E[paBHHI;I(-:IBIG MHOI(")O}/;"OJ'II)HI/IK:I. Jnuna . . BuGmorexa LIOK
KPY>KHOCTH U TUT b K .
Py R I[v 28 https://m.edsoo.ru/7f41al2c
Brruncnenue momaaei
bu6mmoteka [IOK
6 6
Jlemieris wIoCcKkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001ICHNE, 7 1 bu6nuoreka [IOK
CUCTEMATH3AaLMs 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA
e Kontponbable paboTel mo reomerpun: 8kimacc: k ydeOHuMky —JI.C.Artanacsna, B.D.
Byryzosa u np. / H.b. MenbpaukoBa. M.: M3natensctBo «OK3aMen», 2016r.
e Temarnueckue TecThl mo reomeTpuu. 8 ki. / T.M. Mumenko.-M.:ACT: Actpens;
Bnamumup: BKT, 2011
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

e JL.C. Artanacss, B. @. byrysos, 10.A. I'nazkos, M1.U. FOnuna I'eomerpus 7-9 kmacc. M.:
[Ipoceamenne,2017
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

e ['comerpus —Iloypounbie pa3paboTku 1o reomeTpuu 7 kiacc. ['aBpwioBa H.®. M.:
BAKO,2014.

e VHHBEpCaJIbHBbIC NMOYPOYHBIE Pa3pabOTKu Mo reomerpuu. 8 kiacc.- M.: BAKO, 2016 —
Tectet mo rteomerpum 7 kimacc./ JL.M. 3eaBmu, E.B. IlorockyeB. M.: WzmatembcTBO
«Dx3amen», 2015r.
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