AHHOTAIIMA K PABOYEM ITPOI'PAMME ITO TEOMETPUU 7-9

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
HeNbl0 00ecleynTh H3ydYeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHWH M B3aUMHOE
pPacIoJIOKEHUE, OIUPACTCS HA JIOTMYECKYH0, [IOKAa3aTelIbHYI0 JMHUIO. LleHHOCTh H3ydyeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs 3aKI0YAEeTCA B TOM, YTO 00ydaroIIunics
YUUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHUS,
JIOKa3blBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPBHI K JOKHBIM, IPOBOJIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSI.

BTopoil nenbro u3ydeHus: rTeOMETPUH SBISETCS UCIIOJIB30BaHUE €€ KaK MHCTPYMEHTa IIpU
pElIEHMH KaK MaTeMaTUYeCKMX, TaK M IMPAKTHYECKUX 3a/ad, BCTPEUYAIOIIUXCA B pPEATbHOU
xu3HU. OOYyYarolmuiics MOHKEH HAYYHTHCS OIPENEIUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMH JIAHHBIA YEPTEX WM PUCYHOK, HAWTHU IUIOIIA[b 3€MEIBHOIO Y4YacTKa, pacCUUTaTh
HEOOXOIMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalens wuiu TpeOdyemble pasMepbl rapaxa s
aBTOMOOWJI. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4yaroUIMilcss y4WUTCSd  CTPOMTH
MaTeMaTUYeCKUe MOJEIHU pPEATbHbIX KU3HEHHBIX CUTyalud, IPOBOJAUTH BBIYUCICHHUS U
OLICHUBATH aJICKBATHOCTb [1OJYYEHHOI'O PE3YJIbTATA.

KpaitHe BaHO MOAYEPKUBATH CBA3M T€OMETPUU C IPYTMMH Y4YEOHBIMHU MpeIMeTami,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHS  TI'COMETPUYECKUX  (QUryp U TOHSTHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBSI3U Haubosee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cooTHOIEHUs», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3felibl COJCpPIKAHUS:
«l'eomerpuueckne ¢GuUrypsl u UX CBOMCTBay, «l3MepeHHe TeOMETPHUECKUX BEIUYHHY,
«/lekapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHUA  IUIOCKOCTHY,
«IIpeobpazoBanus MOI00USY.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezeno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HavanpHbple monsTus reomerpuu. Touka, mnpsimMasi, OTPE30K, Jiyd. Yrojia. Buasl yrios.
BeprukanbHele u  cMexHble yriael. buccekrpuca yrma. JlomaHas, MHOIOYTOJIbHHK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeETpuH. [IpuMepbl cuMMeTpumn
B OKPYXKaloIlleM MUPE.

OCHOBHBIE TIOCTPOEHHUsI C IOMOIIBKO LUPKYIS W JuHedku. TpeyronbHuk. BricoTa,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKa.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HakM paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIioB TpeyrojbHuKa. BHemHue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
NpoBeAEHHOW K runotreHyse. IIpusHaku paBeHCTBA NPSMOYTOJIBHBIX TPEYrOJIbHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM YTJie U OONBIIEH CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yrina v CepeAUHHBIA MNEPIEHIUKYISP K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JAuamMeTp, HMX cBoiicTBa. B3auMHoe pacmnosioxeHue
OKpYXHOCTH M npsiMoil. KacatenbHas u cexymas K oKpyx HOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroi. BrincanHas u onucaHHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 KUIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro npu3HAaKM U CBOMCTBA. YacTHbBIE cCilydau
napasuieIorpaMMoB (MIPSIMOYTOJIBHHUK, POMO, KBaJpar), X MpHU3HAKU U CBoicTBa. Tpamerus,
paBHOOOKas Tpamnenus, e€ cBoMCcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPeyrojabHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[TogoGue TpeyroapHUKOB, Kod(pduimeHtT nomaodus. [lpusnaku mogoOust TPEyroJbHUKOB.
[TpuMeHeHne NOA00MS TPU PELICHUH MPAKTUYECKUX 3a/1aU.

CaolicTBa miomaae reomerpuueckux Quryp. @opmyisl 1 IJIOUAAW TPEYrojJbHUKA,
napanjenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX (QUTYD.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. [Ipumenenne Teopemsbl [ludaropa mpu pemeHUH MPAKTHIECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla IpPSAMOYIOJbHOTO TpeyrojpHUkKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

Brnucannble U UEHTpasbHBIE YIJIbI, YTOJI MEXKAY KacaTellbHOW M XOPAOH. YTIbI MEXAY
XOopAaMH U CEeKyIIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKH. B3aumHoe
pacronio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocteil. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB or 0 go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXAeCTBO. DOPMYyIIbI MPUBEAECHUS.



Pemienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [1ood1ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Ipou3BeIEHNN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, miMHa (MOAysb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, IPOTHBOIOIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa 1o JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkassipHO€ ITPOU3BEIECHNE BEKTOPOB, IIPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIJIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEN U MpsIMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

ITpaBriibHBIE MHOTOYrONbHUKM. JlyInHA OKpYyXHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekropa, cerMeHra.

JIBMOKEHUS IIIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUryp (3J1IeMEHTapHbIE IPEACTABICHU).
[TapannensHbii iepenoc. [1oBopoT.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MpOrpaMMbl ydeOHOro Kkypca «l'eomerpusi»
XapaKTEePU3yKOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSM POCCHMCKHX MATEMATHKOB W POCCUHCKON
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO STUX JOCTUKEHUHN B IPYTHX HAYKaX W MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPakIaHCKOro o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTUE B PEIICHUM MPAKTUYECKUX 3a]ad MaTeMaTH4YEeCKON
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA NMPOTSHKCHHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCHOHANBHON IeATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM WHIUBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUsI U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUJETh MATEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak cdepbl 4YelOBEYECKOH MAedITebHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHMEe  KYJbTYPbl  310POBbS W
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas (Qu3uyeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKcuw,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKPYXKAIOIIeH cpeapl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HE00X0IUMOCTBIO B ()OPMHPOBAHWN HOBBIX 3HAHHUM, B TOM 4ucie (HOPMYyITUPOBATh UICH,
HOHATHS, TUIOTE3bl 00 0O0OBEKTaX M SABJIECHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK) CHUTYallUl0, BOCIPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

o BBIABJIITE W XaAPAKTCPU30BATH CYHICCTBCHHLIC IMPU3HAKH MATCMATHUYCCKUX OGBGKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUK, OCHOBAHUSA [UIsi 0000IIeHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3A;

®  BOCIPHUHHMATH, (OPMYIHPOBATH M TNPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

®  BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEYHS B (pakTax,
JMaHHBIX, HAOMIONEHHUSIX U  YTBEPXKICHUSX, MpeliaraTb KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e Jenarh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3duparh J0KA3aTEIHCTBA MATEMATHYECKUX YTBEP)KIECHHUH (TIPSMBbIE H OT MPOTHUBHOTO),
MMpOBOAUTH CaMOCTOSATECIIBHO HECJIOKHBIC J0Ka3aTcJabCTBa MaTEMaTHYCCKUX (1)aKTOB,
BBICTpAaUBaTh AapryMEHTallMl0, MPHUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cmoco0 pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Haubollee MOMXOMANIMA € YYETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).
baszoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA
HCIIOJIb30BaTh BOMNPOCHl KaK MCCIIEOBATEIbCKUNA HHCTPYMEHT IO3HAHUA, (HOPMYIHPOBAThH
BOIPOCHI, (GUKCUPYIOILIHE TPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSATEIFHO YCTaHABIMBATH HCKOMOE
U 1aHHO€, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

MPOBOJIUTH TI0 CAMOCTOSATENILHO COCTABJIECHHOMY IUIAaHY HECJIOKHBIM HKCIIEPUMEHT, HEOOIbIIOoe
HCCIIEIOBAHNE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O00OOIIEHUS M BBIBOABI MO pe3ydbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeI0OBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIIECCa, & TAKXKE BBIABUTATh MPEAMNOJIOXKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

®  BBIBIATH HEJJOCTATOUYHOCTh U M3OBITOYHOCTH MH(DOPMAILIUU, TAHHBIX, HEOOXOTUMBIX JISI
peLIeHUs 3a1a4H;

e BHIOWpATh, AHAIM3UPOBATh, CHCTEMATH3WPOBATh M HWHTEPIPETHPOBATH HWH(OpMaIHIo
pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

e BBIOMpaTh GopMy TpecTaBiICHUS WH(GOPMAIUKU U WILTIOCTPUPOBATH pEIlaeMble 3aauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;



®  OIEHUBATh HAAEKHOCTH MH(MOPMAILMU 1O KPUTEPHUSIM, TPEUIOKCHHBIM YUUTEIEM WIIH
c(OPMYITHPOBAHHBIM CAMOCTOSITEIHHO.
KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBHUS:
BOCIIPHHUMATh ¥ ()OPMYITHPOBATH CY)KIACHUS B COOTBETCTBHHU C YCIOBHSIMHU U LEISIMUA OOLICHHUS,
SICHO, TOYHO, I'PAaMOTHO BBIP@KAaTh CBOI TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS IO X0y PEIICHUs 33a/]a4i, KOMMEHTHPOBATh MOyUYECHHBINH PE3yIbTaT;
B XOie OOCYXIEHHWs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IMPOOJIEMBI,
pemaeMoil 3a/aun, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HAa MOWMCK PEIICHHS, COMOCTABJIATH CBOU
CYXKICHHS C CYXIEHUSMHU JPYTMX YYaCTHUKOB JMAora, OOHAPYXKHBATh Pa3jindre U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEICTaBISITh  PE3YybTaThl PEIICHUS 3aJa4d, OKCICPUMEHTA, WCCICIOBaHUS, IIPOCKTa,
CaMOCTOSITENILHO BBIOMpATh (QopMaT BBICTYIUICHUS C Yy4ETOM 3a1ad MpPE3CHTAluu |
0COOCHHOCTEH ayTUTOPHH;
MOHMMATh W WCMOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHAYAIbHOH pabOThI MpHU
pelIeHnr y4eOHbIX MaTEMaTHYECKUX 33714,

® [PUHUMATh LIEIb COBMECTHOW JCSTEIhHOCTH, IIAHUPOBATH OPraHU3AIUI0 COBMECTHOMN
paboThI, pacrpeneNsaTh BUIbl padoT, JOrOBApPUBATHCS, 0OCYKIATh MPOLIECC U Pe3yabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEIL;

®  y4acTBOBaTh B IPYIIOBBIX GopMax paboTsl (00CykaAeHHs, OOMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMBI ¥ JIPYTHE), BBIMOJTHATH CBOIO YacTh pabOThl M KOOPJAMHUPOBATH CBOM JICHCTBUS C
JNPYTUMH 4ICHAMH KOMAaHJbl, OIICHWBaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranmu3anus:

®  CaMOCTOATENbHO COCTaBJSATh IUIAH, AJNTOPUTM pEHICHUS 3ahadd (WM €ro 4acTh),
BBIOHMpATh CIOCOO pelIeHus ¢ y4€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MHGOpMAIIIH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
BIIAJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIs TMpoIecca W pe3yiabTara perieHus
MaTeMaTHYeCKOM 3aa49u;
NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTh MpPHU PEIIEHUH 3aJaud, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTb Ha OCHOBE HOBBIX OOCTOSTENHbCTB, HAMIEHHBIX OIIMOOK,
BBISIBJIGHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH TOCTABICHHOW WEIM M YCJIOBHSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJJOCTHUKEHHUS 1[EJIU, HAXOUTh OIIMOKY, 1aBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3ynbTaThl:

Pacno3naBaTh M3y4deHHbIE TeOMeTpHYecKHe (UTYphl, OINpeNeisTh HX B3aUMHOE
pacmoiox)eHne, M300pakaTb TeoMEeTpUYecKre (UTYPHI, BBITIONHATH YEPTEKHU IO YCIOBHUIO
3aa4du. I/ISMepHTB JIMHEWHBIE W YIJIOBBIE BCJIMYWHBI. Pemrate 3ala4 Ha BBIYUCIICHUC IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henats TpyOyr0 OIIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYHH MPEAMETOB B PEaTbHOM KHU3HU,
pa3MepoB MPHUPOJAHBIX 00BEKTOB. Paznudars pa3Mepbl 3TUX 0OBEKTOB IO MOPSJIKY BETMUUHBL.

Ctpouth 4epTekH K TeOMETPUUECKUM 3a/1a4aMm.



ITonp30BaThcs NpU3HAKAMU pPABEHCTBA TPEYIOJIbHUKOB, MCIIONB30BaTh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTH JTOTUUECKHUE PACCYXKIECHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tosmp30BaTbCd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojlibHUKA, B PELIECHUU
TEOMETPUYECKHX 3a]au.

OnpenensaTs NapayIeNbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

IIpoBOAMTH BBIYMCIEHUS W HAaXOAWThb 4YHUCIOBbIE W OYKBEHHbIC 3HAYEHMs YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHMEM CYMMBl yIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalICIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HAXO0KACHUE YIJIOB.

Brnaners moHsATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONpeAesITh OMCCEKTPHCY yriia
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

@opMyIUpOBaTh ONpPEACICHUS OKPYKHOCTH M KPyra, XOpAbl M JHaMeTpa OKPYXHOCTH,
I10JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOWCTBA IIPU PEILICHUN 3a]au.

Bnagers moHsATHEM ONUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOAMUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEpeceKaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAMUKYISIPHl K CTOPOHAM TpPEYrojbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamere noHATHMEM KacaTenbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs NPOCTEMIIMMU TEOMETPUYECKHMMHM  HEpPaBEHCTBAMM, IOHMMATh UX
IIPAKTUYECKUHA CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE IIOCTPOCHUS C TOMOIIBIO LUPKYJIS U JINHEHKU.

K konmy oOyuenuss B 8 kJacce oOyuaromuiics MHOJYYHUT CIEIYIOLIUE IMpPEIMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJIb30BaThCS HX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUs MEIMAaH TPEYroJibHUKa (LEHTpa Macc) B
peILIeHNH 3a]1a4.

Brnaners noHATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
IIpU pEIICHHH reomerpudeckux 3anad. llomb3oBatecs Teopemon PDaseca M TeopemMoun o0
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS MPAKTUYECKUX 3a/ad.

[TpuMeHsTh pU3HAKU 0J100US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbes Teopemoit [Iudaropa ans pemieHUs TeOMETPUUECKUX M MPaKTHYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/ladaX, CaMOCTOATEIbHO JesaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagerp moHATHSMU CUHYCa, KOCMHYCa M TaHIE€HCA OCTPOro Yyrijla MpsIMOYTOJbHOIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMHU NOHATUSAMH JJIs PEIIECHUS TPAKTUUECKUX 3a7ad.

Beruncnsate  (pa3auvHBIME - cTIOcOO0aMH)  TUIOMIAJh  TPEYrOJIbHUKA H  TUIOMIATH
MHOTOYTOJIbHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIUMO, KalbKynaropom). [IpumeHsTh
MOJIy4YE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BOMCAHHOTO M ILEHTPAIBHOIO YIjla, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIilax MEXIy XOpJaMu (CEeKyIIMMH) U YIiie MeXay KacaTelbHON U XOpaoi
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

Bnanerp moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOWCTBA ONMHCAHHOIO
YeTHIPEXYTOJbHUKA TP PEILICHNH 3a]ad.



ITpyMeHsTh NOyYyeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATBKYIATOPOM).

K konmy oOyuenuss B 9 kjacce oOydaromuiics MHOJYYUT CIEIyIOLUE MpeAMETHbIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pa3jMyYHbIE  DJIEMEHTHl  NPSAMOYIOJBHOTO  TPEYTOJIbHMKA  («PEIIEHHE MPSIMOYrOJbHBIX
TPEyrojpbHUKOB»). Haxoaute (C MoMOLIbIO KaJIBKYJIATOpPA) UIMHBI U YIVIBI JAJIS HETaOJIMYHBIX
3HA4YCHUMN.

[Tonp3oBaTbest popMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHUN MEXly TPUTOHOMETPUUYECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOXIEHUS Pa3iIUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHITh UX NPU PELICHUH T€OMETPUYECKHX
3a1a4.

Brnaners noHsTHsAMEU MTpeoOpa3zoBaHus MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB IMOA0OHBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U
HAXOJIUTh YIJbl y Mon00HBIX Guryp. IIpumMeHsTh cBOMCTBAa OJO0MS B MPAKTHYECKUX 3ajadax.
YMeTh NpUBOAUTH NPUMEPHI IOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX TI€OMETPUYECKMH U (U3UYECKUH CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKuX M ¢u3ndeckux 3anad. [IpuMeHsTh CKaynspHOe
IIPOU3BE/IEHNE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHAMM NMPaBUWIBHOIO MHOTOYTOJIBHHMKA, UIMHBI OKPYKHOCTH, JUIMHBI TyT'U
OKPYXKHOCTM M DPaJMaHHOW Mepbl yIjla, YMETb BBIYMCIATH IUIOIIAJb Kpyra M €ro yacrei.
[TpyMeEHATH NOJIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (wim LEHTpBI) CUMMETpPUH (DUTYp, NMPUMEHSTh JBUKEHHS IJIOCKOCTH B
IIPOCTEHMIINX CITydasix.

[TpyMeHsTh NOTyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU M IPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YSCh, I'/I€ HEOOXO0IUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos JIeKTPOHHBIE
Ne  HaumeHoBaHue pa3ieioB U Konrpo  IIpakrtn (un¢posBbie)
1/ TeM NPOorpamMmbl Beero JBbHBIE JecKHue oOpa3oBaTe/ibHbIE
padorbl  pabdoThl | pecypchbl
IIpocreiimne
1 reoMeTpuUYecKre GUrypsl v 14 bubmuorexa [JOK
ux cBoiicTBa. M3mepeHnue https://m.edsoo.ru/7f415e2e
T€OMETPUYECKHUX BEJTUYNH
bubmuorexa [JOK
2 Tpeyronbrukn 22 1 https://m.edS(])lo.ru/7f415e2e
3 [TapannenbHbIe IpsIMbIE, 14 1 bubmuorexa [JOK
CyMMa yTJIOB TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 ?ﬁfﬂiiiilifnipyr 14 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 [ToBTOpenue, 0600mEeHNe 4 1 bu6nuoreka [JOK
3HAHHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KouunvecTBO 4acoB JJIeKTPOHHbIE
Ne  HammenoBanmue
n/ | pa3ieoB U TeM Bcer Konrpoabnsl | IIpakTHuyecku (1ppopsIe)
I IporpaMmMb1 ¢ paGoTLI ¢ paGoThI oOpa3oBaTejibHbIE
pecypchl
bu6mmoreka [JOK
1  YerblpéxyroibsHUKU 12 1 https://m.edsoo.ru/7f417el
8
Teopema ®aneca u
TEeopeMa o bubmmoreka [IOK
2 HPOTIOPIHOHATLHET 15 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, 3
Mox00HEIE =
TPEYTOJIbHUKHU
IInomansp.
Haxoxnenne
Iomanaeu bu6mmoreka [JOK
3 | TpPEeyrojJbHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJIbHBIX 8
¢buryp. [Inomau
1o1I00HBIX (Uryp
Teopema [Tudaropa bubnnoreka [JOK
4  uHavama 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPHH 8
VYrael B
OKPY>KHOCTH.
Brniucannsie u
OTIMCaHHBIE bubnuotexa [JOK
5  YeThIpexXyroJbHUKH 13 1 https://m.edsoo.ru/7f417el
. Kacarensnsle k 8
OKPY’KHOCTH.
Kacanne
OKPYKHOCTEN
ToBTopeHHe bubnmuoreka [JOK
6 ’ . 4 1 https://m.edsoo.ru/7f417el
0000111eHIE 3HAHUH 3
OBIIEE
KOJIMYECTBO YACOB 68 6 0

I10 ITPOT'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

9 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne | HammenoBaHme
n/  pasgenoB uTeM  Beer Konrpoanusl | IIpakTuueckn (1ppopsre)
I NporpamMmal 0 e padoThbl e padoThbl obpasosateibiibie
pecypchl
Tpuronomerpus.
Teopemsl bubnunoreka LIOK
1 ocunycomH 16 1 https://m.edsoo.ru/7f41a12
CHUHYCOB. c
Pemenue =
TPEYTOJIbHUKOB
[IpeobpaszoBanue
moxoous. bu6mmoreka [JOK
2  Merpuyeckue 10 1 https://m.edsoo.ru/7f41a12
COOTHOUICHUS B c
OKPY>KHOCTH
bu6mmoreka [IOK
3 | Bekropsl 12 1 https://m.edsoo.ru/7f41a12
c
JexapToBbl bubmuoreka [JOK
4 | KOOpAWHATHI HA 9 1 https://m.edsoo.ru/7f41a12
MJIOCKOCTH c
IIpaBunbHbBIE
MHOTOYTOJTbHUKH
. dnuna bubmuoreka [JOK
5  OKPYXHOCTH U 8 https://m.edsoo.ru/7f41a12
IJIOIIAb KpyTa. c
Brruncienue
IJIo1aae
bu6mmoreka [JOK
6 Apukeris 6 https://m.edsoo.ru/7f41al12
MIJIOCKOCTH c
Hng OpeHHe, Bu6miorexa [[OK
7 | OpoduienHs, 7 2 https://m.edsoo.ru/7f41al12
cHCTEMATH3ALNA c
3HAHWI =
OBUIEE
KOJIMYECTBO
YACOB IO 68 6 0

[NPOT'PAMME
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