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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus KaKk OMH U3 OCHOBHBIX Pa3/eNIOB IIKOJbHONW MAaTEMAaTUKH, NUMEIOIIHIA
CBOCH IIeNIbI0 O00ECIEeUnTh W3YUYCHHE CBOWMCTB M Pa3MeEpoB (pUryp, UX OTHOIIECHUH U
B3aMMHOE€ DAacCIIOJIOKEHHE, ONUPAETCAd Ha JIOTUYECKYH0, JIOKA3aTENIbHYI0 JIMHUIO.
[leHHOCTH, UW3y4YeHUSI TE€OMETPUU HAa YPOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOYyYalolmuics YYUTCS MPOBOJIUTH JOKa3aTelIbHbIC
pacCyKJ€Husl, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHHUs, JOKa3blBaTh HCTUHHBIE
YTBEPKIACHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHHUS «OT
IPOTUBHOTO», OTIUYAaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATh OOpaTHBIC
YTBEPKICHUS.

BTtopoii wnenp0 W3ydyeHHS] TEOMETPUU SABISIETCA HCIOJIB30BAHME €€ Kak
WHCTPYMEHTAa NpPH PEIICHUHM KaK MaTeMaTHYeCKUX, TaK M TNPAKTUUYECKUX 3ajad,
BCTPEUAIOIINXCS B peaIbHOM KU3HU. OOydyaromuics MOJDKEH HAYYUThCS ONpEeTUTh
reOMETPUYECKYI0 (DUTYpy, ONUCATHh CIOBAMHU JAHHBIA YEPTEX WU PUCYHOK, HANTHU
IUIOIA/(b 3€MEJIBHOTO y4YacTKa, pacCUUTaTh HEOOXOIMMYIO UIMHY ONTOBOJIOKOHHOIO
kalensi wium Tpedyemble pa3Mepbl rapaxa sk aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTEIbHAS JIMHUAA B H3ydyeHUH reoMerpuu. Ilpm pemenun 3amay
MPaKTUYECKOIO XapakTepa OOy4YaroIIMICs YYHUTCS CTPOUTH MATEMAaTUYECKHUE MOJIETU
peaNbHbIX )KU3HEHHBIX CUTyalluid, TPOBOJNTH BBIYKMCICHUS U OLICHUBATH aJICKBATHOCTD
IIOJIyYEHHOTO pe3yJIbTaTa.

KpaitHe BaxHO NOMYEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMHU y4EeOHBIMU
peIMeTaMi, MOTMBHPOBATh HMCIIOJIb30BaTh OMNPEEICHUS T'€OMETPUUYECKUX (GUTyp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUN B (U3UKE U TEXHHKE.
Oty cBsi3u HamboJee SPKO BUAHBI B TeMax «Bektopw», «TpuroHomerpuyeckue
COOTHOIIICHUS», «Meto koopauHaT» u «Teopema [udaropar.

VYuebnsii kypc «l'eomerpusi» BKIIOYAET CIEAYIOLIME OCHOBHBIE pPa3felibl
conepxkanusi: «I'eoMerpuueckue PUrypsl 1 UX CBOMCTBay, «M3MepeHre reoMeTpuIecKux
BEJIMUUH», «JleKapTOBbl KOOpIMHATBI Ha IUIOCKOCTH», «BekTtopbl», «/IBUKeHUs
miockocty, «I[IpeodpazoBanus mog00Ms».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcsa 204 gaca: B 7 kinacce — 68
yacoB (2 "aca B Helel), B 8 kimacce — 68 gacoB (2 waca B Henmento), B 9 kimacce — 68
yacoB (2 Jaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

HavanbsHble TOHATUA reoMeTpuu. Touka, psiMasi, 0Tpe30K, Jiyd. YToil. Buasl yrios.
BeprukanbHble M CMExHbIE YIubl. buccekrpuca yria. JlomaHas, MHOrOYroJIbHHUK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

CumMmerpuunble Qurypbl. OCHOBHBIE CBOWCTBAa OceBOM cummerpuu. llpumepsl
CUMMETPHUH B OKPYXKAIOIIEM MHUpE.

OCHOBHBIE ITOCTPOEHUS C MOMOILBIO LUPKYJSA U JuHEkU. TpeyronsHuk. BeicoTa,
MeanaHa, OMCCEKTpUCa, X CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TPEYroNbHUKN. HepaBeHCTBO TPEYroJibHUKA.

CBolicTBa M TNpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBOICTBa M NPHU3HAKK NAPAUIEIBHBIX NpsAMBIX. CymMMa yIJIOB TPEYTrOJbHUKA.
BHentnue yriel TpeyroyJbHUKA.

[IpsMoyrosnbHbIE  TpeyroJbHUK.  CBOWCTBO  MEIHMaHbl  MPSAMOYTOJIBHOIO
TPEYTrOJbHUKA, MPOBEAEHHOW K rurnoreHyse. lIpu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJBHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHO1, TeOpeMa 0 OOJIBbIIEM YIJIE U OOJIBIIEN CTOPOHE TpeyroJIbHUKA. [lepnennuKysp
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo TOUEK. buccekTpuca yriia u CepeuHHbIN NEPIEHANKYIISAP
K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUYEK.

OKpyXHOCTb U KpyT, XOpAa U IHAMETP, UX CBOMCTBA. B3anMHOE pacnoyiOKEeHHE
OKpY’)KHOCTH M mnpsMou. KacarenpHasd u cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnimcanHas 1 onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. llapannenorpamm, ero npusHaku U cBoucTBa. YacTHble
Cllydau apajuiesorpaMmmMoB (IPsIMOYTOJIbHUK, POMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKast Tpanenusi, €€ CBoWcTBa U Npu3HaKku. [IpsiMmoyronpHas Tpanemnusi.

Meton yaBoenus Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u teopema
O MPOIOPIIMOHATBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TpeyronbHukoB, Kodhduimment mnomodbus. I[lpusnakum momOOUs
TpeyroJibHUKOB. [IpuMeHenne noqooust npu peleHny NpakTUYECKUX 3a/1ay.



CpoiicTBa 1muiomiane reomerpuueckux Quryp. DopMynbl LI IUIOIMAIH
TPEYroJIbHUKA, MapajuiesorpaMma, pomda u Tpaneuuu. OTHOLIEHHE IIOIIAAEH
oTI0OHBIX (QUTyp.

Bbruncnenne miuomaaeil TpeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KIIE€TYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa mnpu pemieHUH
PaKTUYECKUX 3a/]a4.

CuHyc, KOCHUHYC, TaHI'€HC OCTPOro yrIjla HpPSIMOYTOJIBHOTO TpPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETpUUECKHE (PYHKIIMU YIJIOB B
30, 45 u 60°.

BnricanHble M LEHTpPaJbHBIE YIJIbI, YTOJ MEXAY KacaTeJbHOW U XOPJOM. YTIIbI
MEXIy XOpJIaMH 1 CEKYILIMMU. BriricaHHbIE U ONTMCAHHBIE YETBIPEXYTOJIbHUKY. B3anMHoe
pacnojiokeHue IByX OKpykHocTeil. Kacanue okpyxkHoctei. OOuime kacareiabHblE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYIIbI IPUBEACHUS.

Pemenne TtpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHUHYCOB. PemieHwne
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[Tpeo6pa3oBanue nogodus. [lonoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IMPOU3BEIEHUHU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEKYILHUX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

BekTop, mrHa (MOIyJib) BEKTOpPA, COHANIPABICHHbIE BEKTOPHI, TPOTHUBOIIOIOAKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaln
HaJ BekTopaMu. PasznokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHater BekTopa. CKalsspHOE MPOU3BEIECHUE BEKTOPOB, NPUMEHEHUE JUIS
HaxO0>XJIECHUS JUIMH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HAa IUIOCKOCTH. YPAaBHEHUS NPSAMOM M OKPYKHOCTH B
KOOpAMHATAX, IIEPECEeYEHUE OKPYKHOCTEH M IpsAMBIX. MeToj KOoOpAMHAT MU €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [liiMHA OKpy»KHOCTH. ['panycHas W paguaHHas
Mepa yria, BBIYHUCIIEHUE JUIMH AyT OKpyKHOCTeN. [nomans kpyra, cekropa, CerMeHTa.

JIBWKEHUS TUIOCKOCTM U BHYTPEHHUE cUMMETpu Guryp (31eMeHTapHbIe
npeactaienus). [lapannensueiii nepenoc. [loBopor.



IINIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA  ITPOI'PAMMBI
YYEBHOTI O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOTo Kypca «['eomeTpus»y
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHUAM POCCUHUCKUX MAaT€MAaTUKOB U POCCUHCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3THX JIOCTH)KEHHI B APYIMX HayKax M
MPUKIAJAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHIO 003aHHOCTEN rpaXkIaHNHA U peau3aliy ero npas,
NPEACTABICHUEM O MATeMAaTHYEeCKMX OCHOBax ()YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYP, SIBIICHUH, IPOLIETyp TPaXkIaHCKOIro o01iecTBa (HapuMep, BIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ATHUECKUX IHpOOJieM, CBSA3aHHBIX C MPaKTHUYECKUM
IPUMEHEHUEM JOCTHKEHMM HAyKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THYECKHUX
MPUHIIUIIOB B IESITEIIBHOCTH YYEHOTO;

3) TpyAoOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTUE€ B PEIICHMM IPAKTHYECKUX  3a1ad
MaTE€MaTUYeCKOM  HANPAaBICHHOCTH, OCO3HAHUMEM BAXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMs Ha MNPOTSKEHUUM BCEH JKU3HU A YCHEWHOW mnpodeccuoHaIbHOM
NEATEIbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJIMBUIYaJIbHOM TPACKTOPUU OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K  OMOLIMOHAJBbHOMY M 3CTETHUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCcKUX OOBEKTOB, 3a/Jad, pEIICHUW, pPacCyKIECHUH, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTAlUEN B IE€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSl YENOBEKa, NPHUPOABI M OOIIECTBa,
NOHMMAHUEM MAaTeMaTHYeCKOW HayKH Kak cepbl YeI0BEUECKOU JesITeIbHOCTH, STAalloB
e€ pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUSl IMBWIM3ALUU, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU © MaTeMaTH4YeCKOW KyJIbTypOol KaK CpeJACTBOM TO3HAaHHUS MHpA,
OBJIaJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON AESATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMuUpPOBaHME KYJbTYPbI 310POBbA H
IMOLMOHAJIBLHOIO 0JIArONOyYHs:



TOTOBHOCTBIO IPUMEHITh MaTEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/I0POBOTO 00pa3a *KU3HU (3I0pPOBOE MUTAHUE, COANIAHCUPOBAHHBIM PEKUM
3aHATUHN U OT/BIXA, peryysgpHas puuveckas akTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HABBIKA
pedrekcun, MpU3HAHUEM CBOEro IpaBa Ha OMMOKY M TaKOro JK€ IpaBa ApPyroro
4eJI0BEKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalUuel Ha MPUMEHEHHE MATEMaTUYECKUX 3HAHUU Ui peleHUs 3aj1ad B
00J1aCTU COXPaHHOCTHU OKPYKAIOIIEH Cpefbl, MJIAHUPOBAHUS MOCTYIKOB M OLEHKU HX
BO3MOXXKHBIX TIOCJHEACTBUN ISl OKPYXKAIOUIEH Cpellbl, OCO3HAHUEM IJI0OAIBHOTO
XapakTepa dKOJOTMYECKHUX IMpo0JieM U IMyTe UX peLICHMUS;

8) aganTanus K U3MEHSIOIMMCSH YCJIOBUAM COUMAJIBbHON U IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSM B YCIOBHSIX HEONPEIEIEHHOCTH, OBBIIIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO JEATEIIBHOCTh, B TOM YHUCJIE yMEHHUE
YUUTBCS Y APYTHUX JIOJEH, IpuoOpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCTBIO B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YuCie (OPMYIUPOBATH
UJIeH, MOHATHUS, TUIIOTE3bl 00 OOBEKTAX M SABJICHUSAX, B TOM YHCIIE pAaHEE€ HEU3BECTHBIX,
OCO3HaBaTh J1e(PUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIIHMI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS
U JiericTBUA, (POPMYJIMPOBATh U OLIEHUBATH PUCKHU U MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue aeiicTBUs:

— BBUSBJSITh M XapaKT€pU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OnpeaeIeHUs MOHSITHUH, yCTaHaBJIUBATh CYILIECTBEHHBIN NPU3HAK
KJaccu(uKanuMy, OCHOBaHUS [JJsi O00O0OLIEHUST M CpaBHEHUS, KpPUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;

— BOCIPUHUMATS, bopMyIpOBAThH U npeoOpa3oBbIBAThH CYXKJICHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

— BBISABJISTH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOPEYHS B
dakTax, NaHHbIX, HAOMIOJIEHUAX U YTBEPKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYNN;

— JenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;



pa3dupaTh JO0Ka3aTENbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TmpsMble U OT
IPOTUBHOI0), MPOBOAWTH CAMOCTOSITEIBHO  HECIIOXKHBIE — JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTpPAUBATh apTyMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHNUS;

BbIOMpaTh cioco0 pelieHus: yueOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peiieHusi, BBHIOMpaTh HaubOoyiee NOAXOAAMMNA C YYETOM CaMOCTOSITEITBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKue 1eiCTBUSA.

UCIIOJIb30BaTh BONPOCHl KAk MCCIEAOBATEIbCKUI HHCTPYMEHT TIO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIUME  MPOTUBOpEUYHE, MpodIeMy,
CaMOCTOSITENIFHO yCTaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0  CaMOCTOATENIBHO  COCTABJICHHOMY  IUIAHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE HCCIENOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (pOpMyYJUpPOBaTh OOOOIIEHUSI U BBIBOJLI IO pe3yJibTaTam
IPOBENEHHOTO  HAOMIOJEHUSA, HCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOYKHOE pPa3BUTHE INIpoLecca, a TaKXKe BBIIBHUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOUYHOCTh  MHGOpMAlUHM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BbIOMpaTh, AaHAJIW3UPOBATh, CUCTEMATU3UPOBaTh W  HMHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BBIOMpATh (OopMy MpeACTaBiICHUS WHMOPMALMU U WILIIOCTPUPOBATH pelIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOM rpadukoil 1 uX KOMOMHALUSIMU,
OLIEHUBATh HAAEKHOCTh HH(POPMALIMU 110 KPUTEPUSM, MPEAJIOKEHHBIM YUUTEIEM
WIH CPOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUSA:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKACHHS B COOTBETCTBUU C YCJIOBHUSIMHU U
HeJsIMU  OOILEHUS], SICHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOK TOYKY 3pEHHUS B
YCTHBIX U MHACBMEHHBIX TEKCTax, JAaBaTh MOSICHEHUS 0 X0y PELICHUs 3aJauH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3aJaBaThb BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBb,
npoOJyieMbl, pelraeMol 3aJauyM, BBICKA3bIBATh WJEH, HAlleJICHHbIE Ha IOMCK
pELIEHMs], CONOCTABIISATh CBOU CYKIEHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMYMe M CXOJICTBO MO3MIIMM, B KOPPEKTHOU (hopme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;



— TMpPEACTaBIATh PE3YNbTAaThl PEUICHHs 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSITENIbHO BHIOMpaTh (popMaT BBICTYIUICHHS C Y4E€TOM 3ajad
NPE3eHTALNU U 0COOCHHOCTEN ayIMTOPUH;

— TOHUMaTh M UCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHON
paboTHI TIPH PENICHNN YYECOHBIX MaTEMaTHIECKHX 3a]1aY;

— TMpUHUMATh 1eIb COBMECTHOM [EATENbHOCTH, IUIAHUPOBATH OPTaHU3AILIUIO
COBMECTHOM padoThl, paclpeAessaTh BUAbI padOT, TOrOBAPUBATHCS, 0OCYKIATh
MIPOIIECC B PE3YNbTAT pabOoThI, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

— y4acTBOBaTh B IpymHmoBbIX (opMmax padboThl (0OCYXJEHHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYpMBI W JpPYTU€), BBIIOJHATH CBOK YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JCWUCTBUA C JPYTUMH WIE€HAMH KOMAaH/bI, OLICHHWBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

PeryisiTuBHbBIC YHUBeEpCAJIbHBbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

—  CaMOCTOATEIBLHO COCTABJIATH IJIaH, aJiTOPUTM pElISHUs 3a7auu (MJIM €ro 4acTh),
BBIOMPATH CMOCO0 pEeIICHUs C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(pOpMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

— BJAAETh CIOCOOAMHM CaMOMPOBEPKU, CAMOKOHTPOJS Tpollecca U pesyibTaTa
pelIeHusl MaTeMaTUUeCKOM 3a/1auu;

— TpeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPHU PEIICHUM 3a/1auu,
BHOCUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIICHUBAaTh COOTBETCTBUE pE3yjbTaTa ACATEIbHOCTH ITOCTABIICHHOW LEIU U
YCJIOBUSIM, OOBSCHSTh NPUYUHBI JIOCTMIKEHMS] WM HEAOCTH)KEHUS LEJH,
HaXOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiry oOydeHust B 7 kjiacce 00ydaronuiics MOJIYYUT CIACIYIONIUE TTPEAMETHBIC
pE3yabTaThI:

Pacrio3naBaTh W3ydeHHBIE T€OMETPUYECKHE (UTYPHI, OMPEACIATh X B3aUMHOE
pacrnoyio)keHue, u3o0paxaTb TEOMETpUYeCKHe (UTYphl, BBIMOJHATH YEPTEKHU T10
YCIIOBUIO 3anauyu. M3MepsATh JIMHEWHBIC W YIJIOBbIE BEJIWYMHBL. Pemiars 3amauu Ha
BBIYMCIICHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.



Jlenath TpyOyr0 OICHKY JMHEHHBIX M YTJIOBBIX BEIMYUH MPEAMETOB B PeabHOMN
KU3HH, Pa3MEPOB MPHUPOJHBIX O0BEKTOB. Paznmmuath pasmepbl ITUX OOBEKTOB IO
MOPSJIKY BEJINYHHBI.

CTpouTh 4epTEeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tosib30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BAThH MPU3HAKHU U
CBOMCTBA PaBHOOEIPECHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3aad.

[IpoBONTH JIOTHUYECKHE PACCYXKACHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCs  NPU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEJMAHbI, TPOBEAEHHON K THIIOTECHY3€ MPSIMOYTOJbHOTO TPEYTOJIbHUKA, B
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

OnpenensiTe NapauieIbHOCTh MNPSIMBIX C MTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekymas. OnpeaensiTh NapayIieIbHOCTh MPSAMBIX € TMOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JI0 TOYEK APYTOM MPSIMOU.

Pemiats 3a1a4un Ha KileTyaTol Oymare.

[IpoBOANTH BHIYMCICHUSI U HAXOJUTh YUCJIOBbIE U OYKBEHHBIC 3HAUEHUS YTJIOB B
FEOMETPUYECKUX 3aJ1ayaX C HCHOJIb30BAHUEM CYMMbI YIJIOB TPEYTrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IIEPECEUCHUH JIBYX
MapaJuIeIbHBIX MPSIMBIX CEKYIIEU. PelaTe mpakTHYECKre 3a/1a4i Ha HAXO0XK/ICHUE YTJIOB.

Brnagetp mNOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OINPEACsITh
OMCCEKTPUCY yIJla U CEPEAUHHBIN MEPIIEHIUKYJIIAP K OTPE3KY KaK TeOMETPUUECKUE MECTa
TOYEK.

DopMyJIMPOBATh OMNPEACICHUS OKPYKHOCTM MW Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, IIOJIb30BaThCA HX CBOWCTBAMH. YMETh MPUMEHATH 3TH CBOWCTBA IPU
pEILICHUY 3a7ay.

Brnagete mMOHSATHEM ONUCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh ¢€ 1eHTp. Ilomb3oBarhecs akTaMu O TOM, UYTO OWMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKalOTCl B OJHOM TOYKE, M O TOM, UTO CEPEAWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Branerp moHATHEM KacaTeNbHOW K OKPYKHOCTH, ITOJb30BATBCA TEOPEMOU O
MEPIECHANKYJISIPHOCTH KacaTelIbHON U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.

[Tosb30BaThCS MPOCTEUITMMHU TEOMETPUUECCKUMHU HEPABEHCTBAMH, MOHUMATh HMX
MMPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUECKUE IOCTPOCHHUS C MOMOIIBIO LHUPKYIS U
JINHEUKH.

K xoniy oOydenus B 8 kiaacce 00yJaronuiics moayduT CASAYIONINE PeIMETHbBIE
pEe3yJIbTATHI:

Pacrnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BaThCS
MX CBOMCTBAaMU MPHU PEIICHUU F'€OMETPUUECKHUX 3a]1a4.



[IpuMeHsTh CBOMCTBA TOUKHM NIEPECEUEHUS MEANAH TPEYTrOJbHUKA (LIEHTPa Macc) B
pELIeHNH 3a1a4.

Bnanete moHATHEM CpeAHEN JMHUM TPEYTrOJbHUKA M TPANELHH, NPUMEHSITh UX
CBOMCTBA NpHU pELIEHUH TreomeTpudeckux 3aaad. llomp3oBaThcst Teopemoinn daneca u
TEOPEMOM 0 IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJISl PELLIEHUS] IPAKTUUECKUX
3ajad.

[IpuMeHsATh NpU3HAKK MOAOOUS TPEYrOJbHHUKOB B PEIICHHUH T€OMETPUYECKUX
3ajad.

[Tone3oBatbess  Teopemoir  Iludaropa ansg  pemeHUss TIEOMETPUYECKHX U
IIpaKkTU4YeCKuX 3afad. CTpOUTh MAaTEMaTHYECKYH) MOJEIb B IPAKTUYECKUX 3a7adax,
CaMOCTOATENIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTHHBI.

BiageTs NOHATHIMHU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpEYroJIbHUKA. 110J1630BaThCS ATUMU NOHATHUIMU IS PELICHMS] IPAKTUYECKUX 3a1a4.

Bbruncnsate (pa3nuyHbIMU - criocOoO0amMM) IJIOLIAAb TPEYTrOoJbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX (Uryp (TOJIB3YSCh, TNI€ HEOOXOAUMO, KalbKyJaaropoM). [IpumeHsTh
MOJIyYCHHbIE YMEHUS B IPAKTUYECKHX 3a]1ayax.

BnageTs NOHATUAMU BIIMUCAHHOTO U LIEHTPAIBHOIO YIJIa, UCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yrilaX MEXAYy XOpAaMHu (CEKyIIMMHU) U YIJie MEXAy KacaTelbHON U
XOpAOH IPU PEIICHUU T€OMETPUYECKUX 3aa4.

BrnageTte NOHATHEM OMNHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOWCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh NOJIy4eHHBIEC 3HAHUSI Ha IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIN
JUISL 337a4  peajlbHOM JKM3HM M IPOBOJHUTH COOTBETCTBYIOLIME BBIYHUCICHUS C
OpUMEHEHHEM ToJ00us U  TPUTOHOMETpUHM  (MONB3YysSCh, TIZ€  HEO0OXOIUMO,
KAJIbKYJISITOPOM).

K xoH1y oOyuenus B 9 kiaacce o0y4yarouuics MoiayyuT CAEAYOIIHNE IPeIMETHbIE
PE3yNbTATHI:

3HaTh TPUTOHOMETPUUECKHE (QYHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3nuYHbIe 3JIEMEHTHl MNPSIMOYTOJBHOTO TPEYroJbHUKA («pEHIeHUe MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxonuTe (C MOMOMIbIO KaJdbKyJISATOpa) JJIMHBI M YIIBI IS
HETa0JIMYHBIX 3HAUYCHUU.

[Tonb30BaTbess (opMylaMu TPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKIECTBOM JUISl HAXO0XJEHHMS COOTHOLIEHWHA MEXAY TPUTOHOMETPUYECKUMU
BEJTMYMHAMMU.

Hcnonb3oBaTh TEOPEMbl CHHYCOB M KOCHMHYCOB JIJIsi HAXOXACHHUS PA3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY), IPUMEHITh UX NPU PELICHUU
r€OMETPUYECKUX 3a]ay.

Bnagers nonstusMu mnpeoOpa3oBaHus MOJ00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX uryp. Ilonp30BaThCcsi cBOMCTBAMHU MOAOOUST MPOU3BOJBHBIX (UTYDP, YMETh
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BBIUUCIIATH JJIMHBI M HAXOAUTh YIIIbl y TOOOHBIX Guryp. [IpumeHsTh cBoiicTBa moao0us
B TMPaKTUYECKUX 3aJadax. YMeThb MPHUBOJIUTH MpPHUMEpPHl NOA0OHBIX (uryp B
OKPY’KaIOIIEM MHUpE.

[Tosnp30BaThCAd TEOpEMaMH O IPOM3BEICHUU OTPE3KOB XOpH, O NPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMU, MTOHUMATh UX TE€OMETPUUCCKUN U (DU3HUECKUN CMBICT,
OPUMEHATh HMX B PEIICHUH TEeOMETpUYECKUX U (usmdyeckux 3amad. [IpumeHSTH
CKaJIIPHOE IPOU3BEICHNE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

[Tosp30BaTBCA METOJOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIICHHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biazets MOHATHSIMY NMPABUIBHOTO MHOTOYTOJIBHHUKA, JIMHBI OKPYKHOCTH, JUINHBI
IyTH OKPYKHOCTH M PAAUAHHOM MEPHI yIJIA, YMETh BBIYMCIATH IUIOIIAAb KPyra U €ro
yacTed. [IpuMeHsaTh oy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (M1 LEHTPBI) CUMMETPUN PUTYP, TPUMEHATH JBUKEHUSI INIOCKOCTH
B IIPOCTEUIINX CIIyYasX.

[IprMeEHATh NOyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMATUYECKHE MOJEIIN
U1 3a1a4  PEaJbHOM JKU3HU W IPOBOAUTH COOTBETCTBYIOIIME BBIYUCIEHUS C
IPUMEHEHUEM [10100UsI U TPUTOHOMETPUUECKUX (PYHKIINHN (IOJIB3YSCh, TJIe HEOOX0UMO,
KJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kosun4yecTBo 4acos JIeKTPOHHbIE
Ne (uudpossbie)
HaumeHnoBaHue pa3aesioB H TeM MPOrpaMMbl Konrpoabnsie | [lpakTuyeckne
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipocreiimme reomerpuueckre GUTypsl 1 UX CBOMCTBA. 14 bubnuoTeka HOK
N3MepeHne reoMeTpu4eCKNX BEJTMYHH https://m.edsoo.ru/7f415e2e
bubnuoreka HOK
2 T 22 1
PEYTOIpHAKH https://m.edsoo.ru/7f415e2e
3 [TapannenbsHbIE IPsIMBIE, CYMMa YTJI0B TPEYTOJIbHUKA 14 1 bubmmorexa HOK
P P e A peyr https://m.edsoo.ru/7f415e2e
bubnnoreka LHOK
4 O T 14 1
KPY>KHOCTh M KpyT. [ eOMeTpUIeCKIe MOCTPOCHHUS https://m.edsoo.ru/7f415e2
. bubnmmoreka HOK
5 IT 600 4 1
OBTOPEHHE, COODIIEHAE SHARHH https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KUIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaunmeHoBaHue pa3/iejioB U TeM MPOrpaMMbl KonrposbHbie IpakTyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
n bubnuoTeka LHOK
! HeTbipexyronbHikH 12 . https://m.edsoo.ru/7f417e18
9 Teopema daneca u TeopemMa O MPOMOPLHOHATBHBIX 15 1 bubnuoreka HOK
OTpe3Kax, MOJ0OHBIE TPEYTOJbHUKHU https://m.edsoo.ru/7f417e18
3 [Tnomans. Haxoxnenue miomaaei TpeyroJibHUKOB U 14 1 bubnuoreka HOK
MHOTOYTroJbHBIX Guryp. [Tnomanu nonobHex duryp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Havaza TPUrOHOMETPUH 10 1 ]P?tlffsj?;lr(r):::i(si)o.ru 1754 1761_}301{
Yriael B OKPY)KHOCTH. BmucaHHble W oOnucaHHbIE
5 YeTBIpeXyroinbHUKH. KacaTenbHble K OKPY)KHOCTH 13 1 bubmotera HOK
pexyT C Py ' https://m.edsoo.ru/7f417e18
Kacanue oxpyxHOCTEH
bubnuoreka HOK
6 IT i 4 1
OBTOpeHHe, 0000meHKe sHaHHii https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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9 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl KonrposbHbie IMpakTHyecKkue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB M CHHYCOB. 16 1 bubnuoTeka HOK
Pemienue TpeyroapHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue noxoous. Mertpuueckue bubnuoteka HOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka LHOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HAa TIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
5 [IpaBuiibHBIE MHOTOYTOJNBHUKU. [[HHA OKPYKHOCTH U 3 bubnmoreka HOK
Ionaap Kpyra. Beruucnenue miomanen https://m.edsoo.ru/7f41al2c
bubnmmoreka HOK
6 6
JBHiKeHNS II0CKOCTH https://m.edsoo.ru/7f41al2c
bubnuorexa LHOK
7 IT i 7 2
OBTOpeHHE, 00001IeHIe, CHCTEMATH3AIUS 3HAHUN httos://m.edsoo.ru/7f41a12¢
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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