MUHHUCTEPCTBO ITPOCBEILEHUS POCCUMCKOM ®EJIEPALINU
MunucrepcTBo 00pa3oBanus CaxannHCKOM o01acTu
VYnpasienue 00pa3oBaHUs MyHUITUIIATIBHOTO 00pa3oBaHMsI TOPOACKOTro okpyra "OxXxuHcKuit"
MyHununanabHoe 010 KETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpeaHss oduieodpazoBarenbHas mkoiaa Ne 5 r. Oxu uMeHH KaBajiepa opjieHa MyskecTBa

Anexces BukropoBuua bensesa

YTBEPXIEHO
[Tpukazom Ne 242-OJ1 ot 18.08.2023

PABOYAS ITPOI'PAMMA
yueOHoro kypca «I'eomerpus»

JUIs1 o0yyJaronuxcs 7-9 Ki1accoB

(ID 514484)

r. Oxa 2023r.



COJEPKAHUE OBbYYEHUA

7 KUIIACC

HauanbHuble moHsTHUs TeoMmeTpuu. Touka, mpsiMas, OTPE3OK, Jyd. Yroj. Buabel yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMbIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMmeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C IIOMOIIBIO LMPKYIs M JuHeiku. TpeyroabHuk. Beicora,
MeanaHa, OMCCEeKTpuUca, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M NpPU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIioB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MeEAMAHBl IHPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM,
TeopeMa o 0oJIbIleM yrie U 60blIeil cTopoHe TpeyronbHUKa. [leprneHiuKkysp U HaKIoOHHasl.

I'eomeTpryeckoe MecTOo TO4YeK. buccekTpuca yria M CEpelIMHHBIN NEPHEHIUKYIApP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacroyioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast U cexymias K OKpyKHOCTH. OKpy>KHOCTb, BIIMCAaHHasl B
yroJ. Bincannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKM W CBOMCTBA. YacTHbBIE Cilydau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton ynBoenuss mMenuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IPOMOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT nmogodus. [Ipuznaku momodus TPeyroJibHHUKOB.
[TpumeHneHnne no1o0ust pH pelIeHNH TPAKTUUECKUX 3ajay.

CaolicTBa miomaae reomerpuueckux guryp. @opmyisl A MIIOLIAAW TPEYroJbHUKA,
napajenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAel MOJOOHBIX (QUTYD.

Brruucnenue nionmiaaeii TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema [ludaropa. [Ipumenenune teopemsl Iludaropa mpu pemeHUu NPaKTUIECKUX
3a/ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

BrnvcanHbple M IIEHTPAJIBHBIE YIJIbL, YIOJ MEXIY KacaTeIbHONM M XOpAOW. YTJIBI MEXIY
XOopAaMM U CEeKylIMMH. BrnucaHHble W ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe
pacriosio’)keHre AByX OKpyxHocTed. Kacanme oxpyxnocreil. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.



9 KUIACC

Cunyc, xocunyc, TaHreHc yrioB or 0 nmo 180°. OcHOBHOE TPUIOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyroiabHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 3a7a4 C UCIOIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoOU3BENIEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIINX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BEeKTOpaMHu. PaznokeHue BeKTOpa 10 IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHUE /711 HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IIJIOCKOCTH. YPpaBHEHUS TMPSAMOM U OKPYXKHOCTU B
KOOpJMHATAaX, [IEpeceueHue OKPYKHOCTEH U psIMbIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKpYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJICHHE JUIMH IyT OKpYykHOCTe. [1nommane kpyra, cektopa, cerMeHTa.

JIBUKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUryp (37I€MEHTapHbIE MPEICTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOorpaMMbl y4yeOHOro kypca «l'eomerpusi»
XapaKTepPU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MpOSIBIICHUEM HMHTEepeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMaTuKH,
LEHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXKJIEHUIO ITHUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHH MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHHUEM BaKHOCTH MAaTEeMAaTUYECKOT0 00pa30BaHUs HAa MPOTSHKEHUH BCEi
JKU3HU JJIs1 YCHEIIHON MPO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIWUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeIOBEYECKOW eATEbHOCTH, ITAroB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHS [TUBUIIU3AIINH, OBJIAJICHUEM SI3BIKOM MAaTeMaTUKU U MaTeMaTUYeCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENBbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OITHOKY M TAKOTO K€ MpaBa Pyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0yacTu
COXPAHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpebl, OCO3HAHUEM TII00aJIhHOTO XapaKTepa SKOJOTUUECKHX
npo0JieM U MyTel UX pelieHus;

8) amanTanus K M3MEHAKIUMCS YCJI0BUSIM CONMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO NEATEIBHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y IPYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHWH, B TOM uucie (GOpMyIHpOBaTh UAEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHIX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPEOYyIOIIUI KOHTPMEp, KOPPEKTHPOBATH INPUHUMAEMbIE DPELICHUS U
neicTBus, POpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jjornueckue n1elcTBUA:
® BbBIIBJIATE W XaAPAKTCPU30BATH CYHICCTBCHHBIC [MMPHU3HAKKW MATCMATHYCCKUX O6”I)GKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHA,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KJIACCU(UKAIMKA, OCHOBAaHUSA J/Jig OOOOIIEHUS U
CpPaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a;
® BOCIpPUHUMATh, (QOpPMYIUpPOBaTH M MPeoOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,
® BBHUIBISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3M W MNPOTHUBOpeuHsl B (hakTax,
JNaHHBIX, HAOMIONEHHUSX U  YTBEPXKICHHUSIX, TMpeasaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUYUI;
® JicjlaTb BbIBOAbI C HCIOJB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;
e pa3dupaTh OKa3aTeNIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUM (TpsMble U OT MPOTUBHOIO),
MMpOBOANTH CaMOCTOSATECIIBHO HECJIOKHBIC J0Ka3aTcjabCTBa MaTeMaTHYCCKUX (1)aKTOB,
BBICTpAauBaTh AapryMEHTAallMl0, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXICHHUS,
e BEIOMpaTh COCOO pelieHus yueOHOU 3a7auu (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIIEHUS,
BbIOHMpaTh HanOoee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJEIIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:
® JCIOJb30BaTh BOMPOCHI KaK HCCIENIO0BATEIbCKUII MHCTPYMEHT MO3HaHMS, (HOPMYIUPOBAThH
BOIPOCHI, (GUKCUPYIOIIHE MTPOTUBOPEUHE, MPOOJIEMY, CAMOCTOATEILHO yCTaHABIMBATH NCKOMOE
U 1aHHO€, (POPMHUPOBATh TUIIOTE3Y, APTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;
® TPOBOAWTH IO CAMOCTOSTENIHHO COCTaBICHHOMY IUIAHY HECJOXHBIM JKCIEPHUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOI;
® CaMOCTOSTENHEHO (GOPMYITUPOBaTH O00OOIIEHUS W BBIBOJBI MO pPe3yibTaTaM IPOBEIEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;
® JIPOTrHO3UPOBATHE BO3ZMOXKHOC PA3BUTHUEC NPOLECCA, a TAKIKEC BbIABUI'aTh MPEAIIOIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmaunmeii:



® BBIBIATh HEJOCTATOYHOCTh U H30BITOYHOCTh MH(OPMALMH, NAaHHBIX, HEOOXOAUMBIX IS
peLIeHMs 3a]1a4u;

e BBHIOMpaTh, AaHAIM3HPOBATH, CHCTEMATU3MPOBATH W HHTEPHPETUPOBATH HH(OPMAIHIO
pasINYHbIX BUAOB U (GOPM IPEICTABICHHUS;

e BBIOMpaTh (OpMy MpPEACTaBICHHS HHPOPMAIMK M WIUIIOCTPUPOBATH peIlacMble 3ajadu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

® OIEHMBATh HAAEKHOCTH HMHPOPMALUHU IO KPUTEPHSIM, MPEUIOKEHHBIM YUYUTEIeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

e BOCHpHUHUMATh U (HOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSAMHM U LEISMHU
oOLIeHMs], SICHO, TOYHO, 'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M IHMCBMEHHBIX
TEKCTaX, JaBaTb IIOACHEHMsS II0 XOAy pEUIeHHs 33ahayd, KOMMEHTHPOBAThb IOJTY4YE€HHBIN
pe3ysbTar;

e B xoJe OOCYXIEHHUS 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXIA€MOH TEMBbI, MPOOJIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMS, CONOCTaBIATH CBOU
CYXJICHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4YMe U CXOICTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS,

® [IPEJCTaBIATh pE3YJNbTaThl PELICHUS 33Ja4yM, SKCHEPUMEHTa, MCCIEOBAaHUsA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUuu U
0COOEHHOCTEH ayTUTOPUH;

® [IOHMMAaTh W MHCIIOJIb30BATH IPEUMYIIECTBA KOMAHAHONW M HHIAUBUAYAIbHOW paboOThl mHpu
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

® [PUHMMATh 1I€Jb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThl, pacrpesenaTh BUIbl padoT, JOrOBapUBaThCs, 00CYKAATh MPOLECC U Pe3yIbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® y4yacTBOBaTh B TPYNIMOBBIX (Qopmax padoThl (00CyXxIeHus, oOMEH MHEHHUSMH, MO3TOBBIE
HITYPMbl U JIPYTHE), BBIMOJHATH CBOIO 4acTh pabOThl U KOOPAWHHUPOBATH CBOM JIEHUCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranusauus:
® CaMOCTOSITENIFHO COCTAaBIISAThH IUIAH, AITOPUTM pEIIeHUs 3a7aud (UM €ro 4acTh), BHIOMPATh
croco0 pemeHus ¢ Y4ETOM HMMEIONIUXCS PEeCYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHUI ¢ yu€TOM HOBOM HH(OpMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
e BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA TIpollecca M pe3ysbTaTa PEIICHHS
MaTeMaTHYeCKON 3aJ1a4H;
® TMPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TpPU PEIICHWU 3a/1add, BHOCHTH
KOPPEKTUBBl B JIEATETBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HaWJIEHHBIX OIIMHOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIEHMBATh COOTBETCTBHUE pe3yibTaTa JAESITEIIBHOCTA IIOCTABIEHHON I€IM WU YCJIOBHSIM,
OOBSCHATH IPUINHBI JTOCTHIKEHUS WM HEAOCTHIKEHUS TIEJIH, HAXOAUTh ONIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

K kouiy oOyuenuss B 7 kJacce OOydaromMiics MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TIe€OMETpUUYECKHE (UIYpbl, ONpEAeNsTh HUX B3aUMHOE
pacIoyio’keHne, HU300pakaTb I'€OMETPUUYECKUE (UIYpbI, BBIIOJIHATH YEPTEXHU [0 YCIOBUIO
3amaun. M3MmepATh JIMHEHHBIE M YIVIOBBIE BEIMYMHBL. Pemarh 3a1ayv HAa BBIYUCIICHHME IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pasmepsl 3TUX 0OBEKTOB 10 MOPAJKY BETUYUHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcs NpPU3HAKAMHM PABEHCTBA TPEYIOJBHHMKOB, MCIOJIB30BaTh IIPU3HAKU U
CBOWCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTE TOTMYECKUE PACCYXKIECHHUS C UCIIOIb30BAHUEM I€OMETPUUIECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIbHOIO TPEYTrOJIbHUKA, B PpELICHUU
TEOMETPUYECKUX 3a]au.

OnpenensaTs NapaieabHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[TpoBOAUTH BHIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HA4YE€HUs YIJIOB B
FeOMETPUYECKUX  3aJadaX C  HUCIOJIB30BAaHHEM CYMMBI  YIVIOB  TPEYIOJBHHKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX TPH IEPECEYCHUU JBYX MapalICIbHBIX
IpsIMBIX CeKyllel. PemaTes npakTnyeckue 3a1auu Ha HaXOKJEHHUE YTJIOB.

Brnaners moHATHEM F€OMETPHUUECKOr0 MECTa TOUEK. Y METh ONpeNeNsTh OUCCEKTPHUCY yIiia
Y CEPEIMHHBIN EPIEHAUKYIISAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMynMpOBaTh ONPEACIICHHUS OKPYKHOCTH M KPyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MIOJI30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUHU 3a1a4.

BiageTe MOHATHEM OIMCAHHOM OKOJIO TPEYrOJbHHMKA OKPYKHOCTH, YMETh HaXOIUTh €&
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAIOTCS B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYISAPbl K CTOPOHAM TpPEYrOJbHHUKA
IIEPECEKAIOTC B OHON TOYKE.

Brmagete MOHATHMEM  KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
NEPIEHAUKYJIIPHOCTH KacaTeJIbHON U pajanyca, IPOBEAEHHOTO K TOUKE KACAHHUSL.

ITonb30BaTbcs NPOCTEMINMMHM TE€OMETPUYECKMMH  HEPABEHCTBAMH, ITOHUMATh HUX
MIPAKTUYECKUM CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTIOCTPOSHUS € TOMOILBIO UPKYJIS U TUHEHKH.

K xonmy oOydeHuss B 8 kJiacce 0OOydarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX BJIEMEHTHI, MOJb30BaThCS HX
CBOMCTBaMU IIpu pCUHICHUH IT'COMETPUUCCKUX 3a1ay.

[IpuMeHATh CBOWCTBAa TOYKM TIEPECEUCHMs] MEIHWAaH TPEYrojibHWKA (IEHTpa Macc) B
pelIeHnu 3a/1a4.



Brnaners moHATHEM CpPEeIHEN JIMHUM TPEYTOJIbHUKA W TpalelMy, IPUMEHATh UX CBOMCTBA
IIpU pELICHUM reomerpudeckux 3anad. llomb3oBarbesi Teopemoinn Pameca U TEOpPEMOU O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHSATh UX Ul PELIEHUS IPAKTUUECKUX 3aau.

[TpuMeHATH PU3HAKK TOJO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a/1ay.

[Tons3oBatbess Teopemoit IIudaropa ans pemeHus: reoMETpUUYECKUX M IPAKTUYECKHUX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a]a4axX, CAMOCTOSITENILHO JI€NaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

Bnaners NmoHATHSAMHU CHHYCa, KOCHMHYCa M TaHIE€HCa OCTPOro yria IPSMOYTOJIBHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMU NOHATHAMM JUIs PEILICHUS IPAKTUYECKUX 3a7ad.

Boruncnate  (pa3nMuyHBIMEA - CIIOCOOAMM)  IJIOMIAJh  TPEYroJbHUKAa H  IUIOINAIH
MHOTOYTOJIBHBIX ~ (uryp (MONB3ysch, TI/A€ HEOOXOIMMO, KaIbKynaTopom). I[IpuMeHsTh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECCKUX 3a/1a4ax.

Bnaners NOHATUSMH BIMCAHHOTO M LEHTPAJIBHOIO YyIJIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEX1y XopJaMu (CEeKyIIMMHU) U YIJIe MEXIy KacaTeIbHOW U XOpAou
IIPU PEIIEHNN F'€OMETPUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHMKA, NIPUMEHATh CBOMCTBA ONMCAHHOIO
YETHIPEXYTOJbHUKA TP PEILICHNN 3aa4.

[TpuMeHsTh NOyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHHU (II0JIb3YACH, 1€ HE00X0AUMO, KAIbKYISATOPOM).

K xoniy oOydenuss B 9 kJjacce OOydYarOIIMICS MOJYYUT CIEAYIOIIHAE TMPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIMM OCTPBIX YIVIOB, HAXOAUTh C HUX IOMOLIbIO
pasiMyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pELIeHHe HPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MoMoOIIbI0 KaJbKYJISATOpa) JIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HA4YCHU.

[Tonp3oBaTbess popMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNI MEXy TPUTOHOMETPUYECKUMH BETMYMHAMH.

Hcnonb30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUE TPEYroJbHUKOB)»), MPUMEHITh UX NPU PELIEHUH TeOMETPUYECKHUX
3az1ad.

Brnaners noHaTusiMu nmpeoOpa3oBaHus 1Mo00Us, COOTBETCTBEHHBIX AJIEMEHTOB MOT00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU MO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJIbl Y 0J0OHBIX (uryp. IlpuMeHars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY>KAIOLIIEM MHUDE.

ITonp30BaTbCa TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHUMATh HMX T€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPUYECKHUX M (u3nyeckux 3anad. [IpUMEeHsTh CKaspHOe
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOpPAMHAT Ha IUJIOCKOCTH, MPHUMEHSTh €ro B pelIeHUuU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers NoHATHAMHU NPaBUIBHOIO MHOTOYIOJIbHUKA, JJIMHBI OKPY)KHOCTH, JJIUHBI AYTH
OKPYXKHOCTH M DPaJMaHHOW MEpbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpyMeHsTH MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.



Haxonute ocu (WM LEHTPHI) CUMMETpUU (DUTYp, MPUMEHATh JBUKEHUS IIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh IOJIy4eHHBIC 3HAHUS HA IIPAKTUKE — CTPOMTh MATEMaTU4YECKUE MOJEIU UL
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSACH, I/1e HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
¢  HaumeHoBaHue
0/l pa3sjesos U TeM Kourpoabnublie IIpakrnuyeckue (wnbpossie)
IporpaMmMb1 Bcero pa 60::)1 pz?ﬁon,l oOpa3oBaTeJibHbIE
pecypchl
IIpocreiimue
r€OMETPUUYECKHE
1 S)]:Iorgf;; i 14 bu6nmoreka [IOK
‘ https://m.edsoo.ru/7f415e2e
Hsmepenue
F€OMETPUUYECKHUX
BEJIMYUH
bu6nmoreka [IOK
2 TpeyromHukn 22 L https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 psiMbIE, CyMMa 14 1 bubnuoreka [IOK
yIJIOB https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OxpyKHOCTb 1
4 KPYT. 14 1 Bbu6mmoteka [JOK
['eomeTpHuecCcKue https://m.edsoo.ru/7f415e2e
IIOCTPOEHUSI
5 ggsg&%z}g?’ 4 1 bubmuoreka [IOK
N https://m.edsoo.ru/7f415e2e
3HaHUU
OBIIEE
KOJIMYECTBO
YACOB 10 68 4 0
[TPOI'PAMME
8 KUIACC
Ne KounuectBo yacos DJIEKTPOHHBIE
HanmenoBanue
w pa3iesioB U TeM Bcer Konrpoabusl | IIpakTnuecku (unbposie)
n HporpamMmbi o e paGoTLI e paGoTHI o0pa3oBaTe/ibHbIE
pecypchl
bu6mmoreka [JOK
1  YerbipéxyronapHuku 12 1 https://m.edsoo.ru/7f417el
8
Teopema Paneca u
TeopeMa o bubmmoreka [JOK
2 | MPOTOPIHMORAILHE 15 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, 5
noJ00HbBIE -
TPEYTrOJIbHUKHU

10



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Ilnomanb.

Haxoxnenue
TIoIaae bubmuoreka [JOK
3 | TpeyrojbHHKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJIbHBIX 8
¢buryp. [Tnomagmn
noJ00HBIX (pUryp
Teopema ITudaropa bubnmoreka [JOK
4  uHavanma 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPUU 8
V1w B
OKPY>KHOCTH.
Brnucannsie u
OIMCaHHbIC bu6mmoreka [IOK
5 YeTHIPEXyTrOJIbHUKH 13 1 https://m.edsoo.ru/7f417el
. Kacatenbnrie k 8
OKPYKHOCTH.
Kacanue
OKPYKHOCTEH
ToBTopeHue bu6mmoreka [IOK
6 ’ . 4 1 https://m.edsoo.ru/7f417el
000011ICHIE 3HAHUI 3
OBIIEE
KOJIMYECTBO YACOB 68 6 0
I1O [TPOIT'PAMME
9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne ' HammenoBanue (unposbie)
/0 pa3nesoB u TeM Beero Konrpoabnbie IIpakTuyeckue 06pazoBaTebHbIe
MporpaMMabl padoThbI padoTbI pecyper
Tpuronomerpus.
1 | roomon 16 1 bubamorera LIOK
Y https://m.edsoo.ru/7f41al2c
cuHycoB. Pemienue
TPEYTrOJIbHUKOB
IIpeoOpazoBanue
mo1o0us.
bubmmoteka IIOK
2 Merpucckue 10 1 https://m.edsoo.ru/7f41al2c
COOTHOIIIEHUS B
OKPY>KHOCTH
bubnunorexa LIOK
3 Bexropr 12 1 https:/m.edsoo.ru/7f41al2c
4 EeKap;::lI;IH Ha 9 1 bubmorexa [IOK
00pA https://m.edsoo.ru/7f41al2c
TTOCKOCTH
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https://m.edsoo.ru/7f417e18
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IIpaBunbpHbIE
MHOT'OYTOJIbHUKH.
Jnvna

5 OKPY>KHOCTH U
IJI0IAIb KpyTa.
Brruucnenue
Iouaaen

bubnunorexa LIOK

https://m.edsoo.ru/7f41al2c

JBro>keHus
IIJIOCKOCTH

[ToBTOpEHUE,
0000111eHNE,
CUCTEeMaTU3alUs
3HAHUU

bubnunorexa LIOK

https://m.edsoo.ru/7f41al2c

bubnunorexa LIOK

https://m.edsoo.ru/7f41al2c

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68
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