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HOACHUTEJIBHAA 3AIIMCKA

['eoMeTrpus Kak OIMH U3 OCHOBHBIX Pa3/eiIOB MIKOJIbHON MAaTEMATUKH, UMEIOLIUNA CBOEU LIEJIbIO
oOecreunTh HM3y4CHHE CBOWCTB M pa3MepoB (Uryp, WX OTHOMICHWH W B3aMMHOE DPACIIOJIOKCHHUE,
ONUPAETCS Ha JIOTUYECKYIO, JIOKa3aTeJIbHYIO0 JIMHHUIO. [[eHHOCTh M3ydeHUsi reoMeTpuu Ha YpOBHE
OCHOBHOTO 00mIero o0Opa3oBaHUsS 3aKJIIOYAeTCs B TOM, 4YTO OOYYArOIIMHCS YYUTCS IMPOBOAUTH
JIOKa3aTelIbHbIe PACCYXJCHUS, CTPOUTH JIOTHYECKHUE YMO3aKIIOUEHHUsI, JIOKAa3bIBaTh WCTUHHBIC
YTBEPKICHHUSI U CTPOUTH KOHTPIPHMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT MPOTUBHOTOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIMPOBATH OOPATHBIC YTBEPIKICHUS.

Bropoii menpro u3ydeHHUs: TE€OMETPHUH SIBISETCS HCIIOJIb30BaHUE €€ KaK HHCTPYMEHTa MpH
pPEIICHUH KaK MaTeMaTUYeCKHX, TaK M MPAKTUYCCKUX 3a/iay, BCTPCUAIONIUXCS B PCATHHOW JKH3HH.
OO0yuarouiicst JOJKEH HAYIUTHCS ONPEACIIUTh TEOMETPUUECKYIO (PUTYPY, OMHCATh CIOBAaMU JIaHHBIN
YepTEéX WM PUCYHOK, HAWTH TUIOMIAJb 3€MEIBHOTO YYacTKa, PACCUUTATh HEOOXOIUMYIO JJIUHY
OTITOBOJIOKOHHOTO Ka0esst Wik TpeObyeMble pa3Mephl rapaxka Jisi aBTOMOOUJISl. DTOMY COOTBETCTBYET
BTOpAsi, BBIYHCIUTEIIbHAS JIMHHUS B W3y4eHWHM TeoMeTpud. [Ipw pemieHuH 3amad MpakTHYECKOTro
XapakTepa OOYJarOmIMICS YYUTCS CTPOUTh MATEMaTHYCCKHE MOJICNId PEATbHBIX JKU3HCHHBIX
CUTYaIUH, IIPOBOIUThH BBIYUCIICHUS Y OLICHUBAThH a/ICKBATHOCTh TIOJYISHHOTO pe3yibTaTa.

KpaiiHe BakHO TOMYEPKHUBATh CBSI3M TEOMETPHH C JPYTHUMH YYCOHBIMHA TIPEIMETaMH,
MOTHBHUPOBATh HCIOJIE30BATh OIPENEICHUS T'eOMETPUICCKUX (DUTYp W TIOHATHH, JEMOHCTPHPOBATH
MIPUMEHCHHE MMOJIYICHHBIX YMCHHH B (DU3WKE M TEXHHKE. DTH CBSI3M HauOoJee SPKO BUJIHBI B TeMax
«Bekrops», «TpuroHoMmerpuyeckue coOoTHOIIEHUs», «MeTtoa koopauHaT» U «Teopema [Tudaropar.

VYueOnpii kypc «l'eoMeTpusi» BKIIOUAET CIEAYIONIME OCHOBHBIE pa3Jeibl COJACPKAHUS:
«['eomeTpudeckue GUTypsl U UX CBOHCTBa», «3MepeHHe reoOMEeTpUUECKHX BEIUYHHY», «/[ekapToBbI
KOOpPJMHATHI Ha MIIOCKOCTY, «BekTopbl», «/[BrkeHus miockoctny», «IIpeodpasoBanus moao0us».

Ha usydenune yueonoro kypca «I'eomerpus» orBoautcs 192 waca: B 7 kiacce — 64 yacos (2 yaca
B Heneno), B 8 kimacce — 64 gacoB (2 yaca B Hezenm0), B 9 kitacce — 64 yacoB (2 Jaca B HEJIENIO).

COJEP)KAHUE OBYUYEHUA
7 KJIACC

Hauaneuble monaTus reomerpuu. Touka, mpsiMasi, OTpe30K, Jyd. Yroi. Buasl yrios.
BeprukansHble n cMexHbIE yriibl. buccekrpuca yria. Jlomanasi, MHOroyrojabHUK. [lapannensHOCTh 1
NEePHEeHUKYIISIPHOCTD TPSMBIX.

Cummerpuunble (urypsl. OCHOBHBIE CBOHCTBa OceBOW cummerpuu. [Ipumepsl cuMMeTpuu B
OKpY’KaloIlleM MHUpE.

OCHOBHBIE NOCTPOCHUS C TOMOILIBIO IMPKYNIS W JHHEHKH. TpeyronbHuK. BwicoTa, Mennana,
OuccekTpuca, UX CBOWCTBA.

PaBHOOe1peHHBIH U paBHOCTOPOHHUI TpeYroabHUKU. HepaBeHCTBO TpeyrobHUKA.

CBolicTBa M MPU3HAKK PABHOOEAPEHHOTO TPEeYroybHUKA. [Ipu3HaKy paBeHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKU MapayiesbHBIX NpsAMbIX. CyMMa yrioB TpeyroibHHUKA. BHelIHue yribl
TPEyroJbHUKA.

[IpsimoyronbHbIil  TpeyroiabHUK. CBOMCTBO MenuaHbl MPSMOYIOJIBHOTO  TPEYroJbHUKA,
MPOBEAEHHON K rUnoTeHyse. [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsMOyroyibHbIH
TPEYTOJbHUK C YrioMm B 30°.

HepaBeHcTBa B reoMEeTpUH: HEPAaBEHCTBO TPEYrojbHHKA, HEPAaBEHCTBO O JJIMHE JOMaHOM,
Teopema o 0OJIbILeM yrie U O0JblIeH CTOpOHE TpeyroibHUKa. [lepneHuKyIsp 1 HaKJIOHHAS.



I'eomerpuueckoe Mecto Touek. buccekrpuca yrina M CEpeIUHHBIN MEPIEHAUKYISP K OTPE3KY
KAaK T€OMETPUYECKHE MECTA TOYECK.

OKpyXHOCTb M KpYT', XOp/ia U IMaMeTp, UX CBONCTBA. B3auMHOE pacrosoKeHne OKPYKHOCTH U
npsimoit. KacarenbHast U cekymias K OKpy:KHOCTH. OKpYKHOCTb, BIMCaHHas B yroJjl. BrnucanHas u
OIIMCaHHAasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KIIACC

UYerslpéxyronpauku. llapamnenorpamm, ero npu3Haku M CBOMCTBA. YacTHbIE cCilydau
napajuieJorpaMMoB  (IIPSIMOYTOJIBHUK, pOMO, KBajapaT), MX NpHU3HAKH W CBOMCTBA. Tpamenws,
paBHOOOKas Tparnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpanemus.

Meron ynBoeHus Menuasnbl. LlenTpanbnas cumMmerpus. Teopema @aneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

Cpennue TUHUM TPEYroabHUKA U Tpanenuu. LleHTp Macc TpeyroiabHHKa.

[Tonobue TpeyrosbHUKOB, Kod(hduimeHT mnomodus. I[lpuzHaku mTOHOOHS TPEYroJIbHHUKOB.
[Ipumenenne nonoOus Mpu pelIeHud NPaKTUYECKUX 3a/au.

CpoiictBa 1uomaznedt reomerpuueckux @uryp. Dopmynbl i IJIOWEAAM TPEYrOJbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHUE TIIoMAeH Mo100HBIX QUTyp.

Brruncnenue miomaaen TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. Ilpumenenue reopemsl [Iudaropa npu pemeHNH MpaKTHYECKUX 3aa4.

CuHyc, KOCHHYC, TaHTE€HC OCTpPOro yrja MpsIMOYTOJbHOrO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue Gyakmuu yrios B 30, 45 u 60°.

BnucanHnble 1 LIEHTpasIbHBIE YIIbI, YTOJI MEXAY KacaTelIbHOM U XOPIOM. YTIIBI MEXKIy XOpAaMHu
U CEeKyllMMH. BrncaHHble M ONHCAHHBIE YETBIPEXYrOJIBHUKU. B3anMHOE pacrosiokeHue IBYX
okpyxHoctei. Kacanne okpyxkHocteid. O0mue KkacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, tanreHc yriaoB ot 0 go 180°. OcHOBHOE TPHUTOHOMETPHUECKOE TOXKIIECTBO.
DopMyJIbl TPUBEICHUS.

Pemenue tpeyronpHukoB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. PelieHue mpakTH4ecKHX
3a/1a4 ¢ UCMOJIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [logoOue coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpousBeIEHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bextop, umHa (MOAynb) BEKTOpAa, COHAIPABJICHHBIE  BEKTOPHI, MPOTHUBOMOJIONKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEPAllMU HAJl BEKTOPAMHU.
Pasznoxxenne BekTOpa NO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopaunHatel BekTopa. CkanspHoe
MPOU3BEICHNE BEKTOPOB, IPUMEHEHUE 1711 HAXOXKICHUSI [UTHH U YTJIOB.

JlexkapTOoBbI KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHHS MPAMON M OKPYXKHOCTH B KOOpJIUHATAX,
MepeceyeHre OKPYKHOCTEH U IpSIMbIX. MeTo1 KOOpIMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJNBHUKH. J[MUHA OKpYyXHOCTU. ['pamycHas W paavaHHas Mepa yria,
BBIYHCIICHUE IJIMH IyT OKpykHOCTel. [Inomanp kpyra, cektopa, cerMeHTa.

JIBuKEeHHS TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUTYp (SIeMEHTapHble MpPeICTaBICHMUS).
[TapamtensHbiil epenoc. I1oBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOT'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOCHHS mporpaMmbl  ydeOHOTO Kypca «['‘eomerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTnyecKoe BOCIUTAHUE:

MPOSIBJICHUEM WHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHUMCKON MaTEeMaTHKH, 1IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB M POCCUMCKON MAaTEMATUYECKOW IIKOJBI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTrUX HayKaX U MPUKIAIHBIX cdepax;

2) rpasIaHcKoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH TpaKJaHWHA U peau3ali ero Ipas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3MYHBIX CTPYKTYp, SBIICHUM,
MpoLEAYyp TpakJaHCKOro o0IiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
STUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHUEM JOCTIKCHHM HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4YacTHE B PEHICHUH TMPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTH MaTEeMaTH4YeCKOro OOpa3oBaHMsI Ha TMPOTSKEHUU BCEH
KU3HU I YCTEIIHOW Mpo(ecCHOHATBbHON JESITeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBHIOOPOM W TIOCTPOCHHEM HWHIWBHIYAIBHOW TPACKTOPUU OOpa30BaHUS M KU3HCHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIIMOHATLHOMY U 3CTETUYECKOMY BOCTIPUSTHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a7a4, peIIeHUH, pacCyXICHHUI, YMEHUIO BUJIETh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUS:

OpPHEHTAIlMEH B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX MpEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS  YEJIOBEKa, MPUPOJIbI W  OOIIECTBA, IOHUMAaHUEM
MaTeMaTHYeCKOW HAayKH Kak c(epbl YeITOBEYECKON JEATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUIS. Pa3BUTHUS IIUBWIM3ALIUM, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MATEMaTUYECKOW KyJIbTYpOu Kak
CPEACTBOM  IIO3HAHUSA MHpPA, OBJIAJCHUEM MPOCTEHIIMMU  HABBIKAMU  HCCIIEI0BATEIbCKOM
JEATEITLHOCTH;

6) ¢usuueckoe BocnuTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 30POBbSI M 3MOLHOHAJILHOIO
0J1aronoJIyYus:

FOTOBHOCTBIO TMPUMEHSATh MaTEMAaTHUYECKHWE 3HAHUS B HMHTEpPECax CBOETO 3/I0POBBS, BEIACHUS
310pOBOro obpasa >KM3HU (3I0pOBOE IMHUTAHHME, COATAHCHUPOBAHHBIM PEKHM 3aHITHA W OTJHbIXA,
perynspHas pu3nueckas akTHBHOCTb), COOPMUPOBAHHOCTHIO HaBbIKA PeIIeKCUH, TPU3HAHHEM CBOETO
IpaBa Ha OMMOKY U TAaKOTO K€ MpaBa JAPYroro 4yejaoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpUEHTAIlel Ha TNpPUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUW s pelieHdusl 3afad B 00JacTu
COXPaHHOCTH OKpPYKaroLIel Cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUMA
JUIS OKPYKaroIIel cpefibl, 0CO3HAHUEM TJI00ATHFHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIeM U MyTeld ux
pelieHus;

8) amanTanus K U3MEHSIIIHUMCS YCIOBHSIM COIUATBHOI ¥ MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NMPAKTHUECKYIO JAESITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIOACH,
MpHOOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMITIETCHIIUU U3 OIbITA APYTHUX;



HEOO0XOMMOCTBI0O B (POPMHPOBAHMU HOBBIX 3HAHUH, B TOM uwuciIe (OPMYIUPOBATH HJIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM UHCIIE pPaHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALlMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYALUIO Kak
BBI30B, TpeOyIOUIMil KOHTPMEp, KOPPEKTUPOBAaTh TNPUHUMAEMbIE pEIIEHUS ©  JICHCTBHA,
(dbopMynHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBH, (OPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHbIC yHHBeEpPcaibHbIe yueOHbIE 1eiiCTBUSA

Ba3oBble jornueckue aecTBus:

® BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKA MAaTEMAaTHYECKUX O0OBEKTOB, TOHSATHH,
OTHOIIIEHUM MEXy TMOHATHIMH, (OPMYIHPOBATH OIpPEACNICHUs TMOHSTHH, YCTaHaBIWUBATH
CYIIIECTBCHHBIM TPHU3HAK KJIaCCU(PUKAIUM, OCHOBAHMUS JUIsi OOOOIICHUS U CpaBHEHUS,
KPUTEPUH MTPOBOJIMMOTO aHAIN3A;

e BOCIpUHUMATh, (opmMyaupoBaTh W TPeoOpPa30OBBIBATh CYXKACHHS: YTBEPAUTCIbHBIE U
OTpHIIaTENbHbBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BEBIBIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TIPOTUBOpEYHs B (QakTax,
JMAHHBIX, HAOMIOACHUSX W  YTBEPXKICHUSAX, TNpeajaratb KpPUTEPUU IS  BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JeNaTh BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUEHUI TI0 aHAJIOTUH;

e pa30uparh J0Ka3aTelIbCTBA MAaTEMATUYECKUX YTBEPKACHUU (MpsIMblE M OT MPOTHUBHOIO),
MPOBOJUTH CAMOCTOSITEIbHO  HECJIOXKHBIE — JIOKAa3aTelIbCTBa MaTeMaTU4YeCKuX  (akToB,
BBICTPAaWBaTh AapryMEeHTAlUI0, IPUBOJUTH MPUMEPhl U KOHTPIPUMEPHI, OOOCHOBHIBATh
COOCTBEHHBIE PACCYXK/ICHUS,

e BpIOMpaTh crnoco® pemieHus ydeOHOU 3ajauu (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHMS,
BbIOMpATh HanboJIee MOIXOASAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarehLcKue JeHCTBHSA.

® ICIOJb30BaTh BOINPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT IMO3HaHUS, (OpMYIHMpPOBaThH
BOINPOCHL, (UKCUPYIOIINE MPOTUBOPEUYUE, MpPoOJieMy, CaMOCTOSITENIbHO YCTaHABJIMBATh
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

® [POBOJIUTH M0 CAMOCTOATEIHHO COCTABICHHOMY IJIAaHY HECJIOKHBINA SKCIIEPUMEHT, HEOOIbIIOE
HCCIIEIOBAaHUE 10 YCTAHOBJIICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX]y COOO0I;

® CaMOCTOSITENbHO (GOPMYITHPOBATH OOOOIICHUS M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAaHUs, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB
H 0000IIEHNIH;

® IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUTATH MPEINOJIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Padora ¢ unopmanmeii:

® BBISIBJISITH HEJAOCTATOYHOCTh M W30BITOYHOCTH HMH(OPMAIMU, JAHHBIX, HEOOXOIWMBIX st
peuieHus 3a1a4uu;

e BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH  WH(MOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHHUS;

e BBIOMpaTh (OpMy MpeacTaBiIeHHUs HHPOPMAMM W WIUTFOCTPUPOBATH pelIlaeMble 3aadu
CXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSIMU;



® OICHMBATh HAA&KHOCTh HMH(OPMAIMM 10 KPUTEPUSAM, NPEAJIOKEHHBIM YUUTENIEeM WIN

c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.
KomMyHuKaTHBHBIE YHMBepCcaabHbIe yueOHbIe 1eliCTBUSA:

® BOCHOPUHUMATH M (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHM C YCIOBHAMHU M LEIAMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMHCHMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy pEIICHUs 3a/ladd, KOMMEHTHPOBATh IOJTYy4eHHBIN
pe3ynbTarT;

e B Xxo0ze OOCYXKIEHHUS 3aJaBaTh BOIPOCHl MO CYHIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaemMoii 3a1a4M, BBICKAa3bIBaTh WCH, HAIICIIEHHBIC HA TIOUCK PEIICHUS, COMOCTABIISATH CBOU
CYXXJIEHHSI C CYKJICHHSIMH JIPYTHX yYaCTHUKOB JHajora, 0OHApYy)KUBATh PAa3JInYME U CXOJCTBO
MIO3ULIUH, B KOPPEKTHOH (hopMe (GOpMyIupOBaTh pa3HOrIacHsl, CBOM BO3PAKECHUS;

® [pPEACTaBIATh pe3yJAbTaThl pEIHIeHHs] 3ajaud, OKCIEPUMEHTa, HCCIEJOBaHUs, IPOEKTa,
CaMOCTOSITENIBHO BBIOMpaTh (OpMaT BBICTYIJIEHUS C Y4€TOM 3ajady NpE3eHTAlUU U
0COOEHHOCTEH ayIuTOpUH;

® IOHMMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYaJIbHOW padOTHI TpU
peleHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

® TIPUHHUMATH II€JTh COBMECTHOMU JEATEIHHOCTH, TNIAHUPOBATH OPTaHU3AIII0 COBMECTHOM paboTHI,
pacnpenensats BHUIbI paboOT, JoroBapuBaThbcs, OOCYXKIaTh MpoOIecC U pe3yiabTar paboThl,
000011aTh MHEHHS HECKOJILKUX JTFOMICH

® y4acTBOBaTb B TIPYNNOBBIX (opMax paboTel (0OCYXJeHHs, OOMEH MHEHHMSIMH, MO3TOBbIE
IITYPMBI U JIPYTHE), BBIOJIHITH CBOIO 4YacTh PabOTHI M KOOPIUHHPOBATH CBOU JCHCTBHS C
IPYrUMH 49ICHAMH KOMAaHJbI, OIIEHWBATh KAuyeCTBO CBOEr0 BKJIAga B OONIWIA IMPOIYKT IIO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOJEHCTBUS.

PeryasiTuBHble YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUSA

Camoopranuszanus:
® CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, aJTOPUTM pPEIICHHs 3a1a4du (WM €ro 4acTh), BHIOMpATh
coco0 pemieHuss ¢ Y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(POPMAIIHH.
CaMOKOHTPOJIb, IMOIUOHAJILHBIH HHTE/JIEKT:
® BJIAJACTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpollecca M Pe3ysibTara PEIICHHs
MaTeMaTHYECKOM 3a1a4uH;
® MpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIpH pEIICHWU 3aJaud, BHOCUTH
KOPPEKTHUBBI B JCATEIBHOCTH HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OILICHUBAaTh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTU TIOCTAaBICHHOW 1M M YCIOBUSIM,
OOBSCHATh MPUYHHBI JOCTIDKEHUS WU HEJOCTHIKEHUS IIeTH, HAaXOJUTh OIIHUOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHI1y 00yueHus B 7 kjiacce oOyJaromuiics MoIyyuT ClIeIyIoLie peIMETHbIE pe3yIbTaThl:

Pacrnio3HaBaTh n3ydeHHbIE TeOMETpUUECKUEe (PUTYpPBI, ONIPEENATh UX B3aUMHOE PACIOJIOKEHHUE,
n300pakaTh T'e€OMETpUYECKHEe (UTYphI, BBIMOJHATH YEPTEXKU IO YCIOBHIO 3amau. M3mepsars
JIMHENHBIE U YTJIOBBIE BEIMYMHBI. PemaTh 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEIMYUH YIJIOB.



Jlenate rpyOyr0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEIUYHMH TPEIMETOB B pPealbHON >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznudars pa3mMepsl 3TUX 0OBEKTOB TIO MOPSIKY BEINYHHBIL.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3aa4aM.

[Tosp30BaThCs MpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, WCMOJIb30BATh NMPU3HAKA U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 33]1a4.

[IpoBOAUTB JIOTHYECKUE PACCYKICHHUS C UCIIOJIBb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[Tosp30BaThCs MpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYT OJIbHUKOB, CBOMCTBOM MEUAHBI,
MPOBEIEHHON K THIIOTEHY3€ MPSAMOYIOJIbHOTO TPEYTOJIbHHUKA, B PEIICHUHA TEOMETPUYECKUX 3a1a4.

Onpenenars napamuieabHOCTh MPSMBIX € IOMOIIBIO YTJI0B, KOTOPbIE 00pa3yeT C HUMHU CEKyLasl.
Onpenenars napamuienbHOCTh NPSIMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOMN MpsIMOM
JI0 TOYEK JPYTrOH MPSMOM.

Pemrate 3amaun Ha kaeT4aTon Oymare.

[IpoBOAWTH BBIYMCICHUS W HAXOJWTh YHCIOBbIE W OYKBEHHBIC 3HAYCHUS YIJIOB B
F€OMETPUYECKUX 3aJa4yax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYrOJBHUKOB W MHOTOYTOJbHHKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX MMPHU TMEPECCUCHUH IBYX IMapaUICbHBIX MPSMBIX CeKyieu. Permarh
MIPAKTUYECKHE 3a7]a4X HA HAXOXKJICHHUE YTJIOB.

Bnanerps moHSATHEM reOMETPUYECKOTO0 MecTa TOYeK. YMEThb ONpEeNeNiaTh OMCCEKTpUCY yria u
CEepPEANHHBIN MEPNEHAUKYISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opmMyIupoOBaTh OMNPENCICHUS] OKPYKHOCTH W Kpyra, XOpJbl U JUaMETpa OKPYKHOCTH,
MOJIb30BaThCSl UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOMCTBA MIPU PEIIECHUH 3a/a4.

BirageTs moHsATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LIEHTP.
[Tonb3oBatbest pakTamMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJIHOM TOUKe,
1 O TOM, 4YTO CEPEIMHHBIE IEPIEHAUKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA EPECEKAIOTCS B OJHOU TOUKE.

Brnanerp  moHsATHEM — KacaTeJbHOM K  OKPY)KHOCTHM, MOJIb30BAaTbCs  TEOPEMOM O
MEPIEHAUKYIIIPHOCTH KacaTeIbHOW U paJinyca, IPOBEIEHHOTO K TOUKE KACAHMUS.

[Tonp30BaTbCst MPOCTEUIIUMU F€OMETPUYECKUMHU HEPABEHCTBAMM, IOHUMATh UX MPaKTUYECKUU
CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOEHUS C HOMOUIBIO IUPKYIIS U JIMHEHKH.

K koH1y oOyuenus B 8 kiacce o0y4yaronifiicst HOJY4YHT CIEIYIOIINE IPEAMETHbIC Pe3yabTaThl:

Pacno3HaBate OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, HMX 3JEMEHTBI, MOJb30BATbCI UX
CBOWCTBAMM IPU PEIICHUH T'€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKH IMEpPECEUEHUs MEIUaH TPEYrojbHUKa (IIEHTpa Macc) B pPELICHUH
3a/1a4.

Bragete noHsTHEM CpeqHEN JIMHUU TPEYrojbHUKA U Tpalelu, PUMEHSTh UX CBOWCTBA IPHU
peumieHun  reomerpuueckux  3aaad. llosnb3oBaTees  Teopemoin  @aineca U TeopeMoM O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX Ul pELIEHUs TPAKTUYECKHUX 3a]1a4.

[IpuMeHsATh mNpU3HAKU MMOJA0OUS TPEYrOoJbHUKOB B PEUICHHMH TI'E€OMETPHUYECKHUX 3ajad.

[Tonb3oBatbest Teopemoii Iludaropa ans pemieHuss reoMeTpUYECKHMX M MPAKTHYECKUX 3a/ad.
CtpouTh MaTeMaTHYECKYI0 MOJIEIb B IMPAKTUYECKUX 3a/layaxX, CAMOCTOATEIBHO JAENaTh YEpPTEX U
HAaXOJUTb COOTBETCTBYIOLINE JIJIUHBI.

Brnagets mNOHATUSMEH CHHYCa, KOCHMHYCAa W TaHITE€HCA OCTPOTO yIjla MpsIMOYrOJIBHOTO
TpeyronbHuKa. [101630BaThCs 3TUMU MOHATUSIMU JUIS1 PEILICHUS] PAKTUYECKUX 3a/1a4.

Boeruncnsate (pa3nuyHbIMU crioco0amMu) TUIOIMIAAs TPEYTOJbHUKA W IJIOMIAJAW MHOTOYTOJIBHBIX
¢buryp (mome3ysch, Tae HEOOXOIUMO, KalIbKyasiTOpoMm). I[IpUMeHATh MONyuyeHHBIE YMEHUS B
MPaKTUYECKUX 3a/ayax.

BrageTs NOHATUSMH BIMCAHHOTO U LHEHTPAJIBHOIO yIia, UCIOJIb30BATh TEOPEMBI O BIUCAHHBIX
yriax, yriax MeXIy XopJaamu (CeKyIIUMH) W yrie MeXAy KacaTelbHOW M XOPJOW MpHU PpEIIeHUU
reOMETPUUYECKHUX 3a/1a4.



Bnanerp TNOHATHEM OMMCAHHOTO YETHIPEXYrOJbHHUKA, IPHUMEHSATh CBOWCTBA OINKCAHHOTO
YeTHIPEXYTOJIbHUKA MPU PEIICHUH 3a1a4.

[TpuMeHsATh MOTyYEHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMAaTUYECKUE MOJICNHU Ui 3a1ad
peambHOW JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C HPUMEHEHHEM MOJI00HS |
TPUTOHOMETPHH (TIOJIB3YSICh, TJIe HEOOXOAUMO, KAILKYIISITOPOM).

K xoniy o0yuenns B 9 kj1acce 00ydJaromuics OIydUT CICTYIONINE IPEIMETHBIE Pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HaXOJWUTh C MX MOMOIIBIO pa3IUYHbIC
AIIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHNe MPSIMOYTOIbHBIX TPEYTOJIbHUKOBY). HaxoauTh
(c MOMOIIBIO KAJBKYIATOPA) JUTMHBI U YTIIBI JUIs HETAOJUYHBIX 3HAUCHHH.

[Tonme30BaTbes GopMysaMu TMPUBENEHHUS U OCHOBHBIM TPHUTOHOMETPHYECKHM TOXIECTBOM JUIS
HAXOKJICHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYECKIMH BETHUYNHAMHU.

Hcnonp30BaTh TEOpEeMBbl CHHYCOB M KOCHHYCOB JUISI HAXOXKICHUS pPa3IMYHBIX DJIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOILHUKOBY), IPUMEHSATh UX MPH PEIIEHH U T€OMETPUYECKHX 3a/1a4.

Brnanerp moHsTHSAMH TpeoOpa3oBaHUS IMOJ00WS, COOTBETCTBEHHBIX 3JEMEHTOB IMOIOOHBIX
¢uryp. Ilomp3oBaTbesi CBOMCTBaMHU TMONOOMS TPOW3BOJBHBIX (PHUTYP, YMETb BBIYHCISATH JJIHHBI H
HAXOJUTh YIIIbI y MOAOOHBIX (uryp. [IpuMeHsATs cBO¥CTBA 1MOIOOMS B MPAKTHUYECKUX 3a/1a4axX. Y METh
MIPUBOJIUTH MPUMEPBI MOTO0OHBIX (DUTYpP B OKPYXKAIOILIEM MUDE.

[Tonb3oBaTbcst TeopeMamMH O TPOU3ZBEACHUU OTPE3KOB XOpPJ, O MPOU3BEJIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tome30BaThCs BEKTOpAaMH, IOHUMATh X TEOMETPUIECCKUN U (PU3NIECKUN CMBICI, IPUMEHSATH MX
B PEIICHUH TEOMETPHUECKUX W (PU3MUECKUX 3a1ad. [IpUMEHSTh CKaJIsIpHOE MPOW3BEICHNE BEKTOPOB
JUTSL HAXOKICHUS JUTHH U YTIIOB.

ITonp30BaThcs METOJIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PELICHUH F€OMETPUYECKUX
U IIPAKTUYECKUX 3ajau.

Bnaners NOHATUSAMH NPaBUIBHOTO MHOTOYTOJIbHUKA, JAJMHBI OKPYKHOCTH, JUIMHBI JIyT'H
OKPYXXHOCTH UM paJaHHOM Mepbl yria, yMeTh BBIUMCIATH IUIOMIAAL Kpyra U ero yactei. [lpumensrs
MIOJTy4EHHbIE YMEHUS B IPAKTHUECKUX 3ajayuax.

Haxomute ocu (MnAM LEHTPBI) CUMMETPUH GUIYp, HPUMEHATHh JABWXKEHHUS IUIOCKOCTH B
IPOCTEHIINX CITydasX.

[IprMeHATh MOTyYeHHbIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMAaTUYECKUE MOJENHU Ui 3ajad
pealbHOW JKU3HM M NPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHUEM Moaoous u
TPUTOHOMETPUUECKUX (PYHKLHUH (TI0JIB3YSICh, I'/Ie HEOOXOIMMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoanvecTBo yacoB

DuieKTpoHHbIe (U poBHIE)

13‘:1 HaumeHoBaHue pa3/iejioB H TeM MPOrpaMMbl B KOHTpOIbHBIE IMpakTHueckue o0pa3oBaTe/bHbIE pecypchl
cero
padoTsl padoThI BuGmmorexa IJOK
1 | IIpocreiiime reoMeTpu4eckue GUryphbl U UX CBOICTBA. 1 1 https://m.edsoo.ru/7f415e2e
W3mepeHne reoMeTpUYecKiX BeTNIHH
2 | TpeyronbHUKH 15 1 1 https://m.edsoo.ru/7f415e2e
3 | [MapannensHble MpsIMbIE, CyMMa YIJIOB TPEYTrOJbHUKA 28 2 1 https://m.edsoo.ru/7f415e2e
4 | OKpy»XHOCTb U Kpyr. ['eOMeTprUecKre OCTPOCHHS 8 1 https://m.edsoo.ru/7f415e2e
5 | INoBTOpenue, 0000IICHNE 3HAHUI 2 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 64 5 2
8 KJIACC
Koauuecrso wacos JieKTpoHHBbIE (IU(pPOBbIE)
Ne HaumeHoBaHuMe pa3/iejioB U TeM MPOrPaMMbl KoHTpOIbHBIE IpakTHyeckue 00pasoBaTelbHbIE PeCypChl
Bcero
padoThI padoThbI bu6moreka [IOK
1 | YerbIp€XyroJbHUKU 14 1 1 https://m.edsoo.ru/7f417e18
5 Teopema daneca 1 TeopemMa 0 IPOTMOPIHOHATBHBIX 16 1 https://m.edsoo.ru/7f417e18
OTpe3Kax, MOJ0OHBIE TPEYTOJbHUKH
3 [Tnomans. Haxoxnenue ruromaieii TpeyroJ-HUKOB U 9 1 1 https://m.edsoo.ru/7f417e18
MHOTOYTOJBHBIX Guryp. [Tnomaau nonobHeIx puryp
4 | Teopema Iludaropa u Havyasa TPUTOHOMETPHH 11 https://m.edsoo.ru/7f417e18
VYTibl B OKpY)KHOCTH. BrincanHbie v OITMCaHHBIE
5 | udeTslpexyronbHHUKHU. KacaTenbHble K OKpYKHOCTH. 12 1 https://m.edsoo.ru/7f417e18
Kacanune okpyxHocrein
6 | IloBTopenue, o0oOIIEHNE 3HAHUIA 2 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB 11O TPOI'PAMME 64 5 2
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9 KUIACC

KomecTso 4acos DuieKTpoHHbIe (U poBHIE)
Ne HanmeHoBaHue pa3/iesioB U TeM MPOrPaMMbI Beero Kourpoubnble | Ipakrnyeckne | 00pasoBaTelbHBIE PeCypehl
padoThI padoThI Bu6morexa [[OK
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 13 1 https://m.edsoo.ru/7f41al2c
Pemrenne TpeyronbHUKOB
9 [MpeoOpazoBanue mop00us1. MeTprueckre COOTHOIICHUS 8 1 https://m.edsoo.ru/7f41al2c
B OKPY)KHOCTH
3 | Bekropsl 9 1 https://m.edsoo.ru/7f41al2c
4 | JlekapTOBBI KOOPMHATHI Ha IIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
5 [TpaBuIBHBIE MHOTOYTOJIEHUKY. J{ITHHA OKPYKHOCTH 1 10 1 1 https://m.edsoo.ru/7f41al2c
wIom@aaks kpyra. Berarcienue miomaaei
6 | JIBYoKeHHS IUIOCKOCTH 10 1 1 https://m.edsoo.ru/7f41al2c
7 | IToBTOpenue, 0000IIEHHE, CHCTEMATH3AIIHS 3HAHUI 5 1 https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 64 6 3
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