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TMMOSACHUTEJIbHAS 3AIMUCKA

leoMetpuss kak ofMH ¥3 OCHOBHEIX DA3JENOR HIKQTRHON MATEMATIIKI,
HMEIOLIUN CBOEH Lenblo o0ecIeYnTs H3ydeHe CBONCTB H pasMmepoB ¢uryp, Hx
OTHOIIEHMH ¥ B3aUMHOE DACIONOXKEHWE, OMNMPACTCS  HAa JTOTHYECKYIO,
/I0KA3aTCIBHYIO JIMHHIO. LI€HHOCTh M3yYEHHs I'EOMETPUH Ha YPOBHE OCHOBHOI'O
oduiero ofpasopanma 3aKII0YaETCS B TOM, 4To ofyyaromuiics YYUTCH HPOBOJIUTL
AOKa3aTe/IbHBIC PACCYXKICHHS, CTPOUTE JIOTHIECKHE YMO3AKIIOYEHHUS, TOKA3BIBATD
MCTHHHBIC YTBCPXKIEHUS U CTPOMTH KOHTPHPHMEPHI K JIOKHBIM, IIPOBOIMTH
PacCyiKICHUA ~ «OT  MPOTHBHOrO»,  OTIMYaTh CBOMCTBA OT IPH3HAKOB,
POpMYNHPOBATL OOpaTHLIE YTREPK TN,

Bropoii menbro H3y4eHHS TEOMETPHM ABIACTCS WCTIONB30BAHHE e KAk
MHCTPYMCHTA TPU PEIICHMH KaK MAaTeMAaTHYECKHX, TaK M IPAKTHYECKUX 3a7ad,
BCTPEYAIOWIMXCA B pealbHONd KM3HH. OOy4alomuiicss JOIDKEH HAyYHThCS
OHPEAEIHTE [EOMETPUYCCKYIO (BUTyPY, ONHCATh CHOBaMH GAHHBI YepTER wWin
PUCYHOK, HAWTH ILIOMIA/h 3eMENBHOTO YIACTKA, PACCUMTATH HEOOXOTUMYIO IITUHY
OTITOBOJIOKOHHOTO Kalenst wiu TpebyeMble pasMepbl rapaka s aBTOMOOWISA.
IJTOMY COOTBETCTBYET BTOpAsl, BBIYHCIHTENBHAS JIMHHS B H3yYeHHH I€OMETPHH.
Hpu pemennn 3amay npakTuIeckoro xapakrepa 00yqarwmmics yIuTCs CTponTs
MATEMATHUCCKHE  MOJIENU  PeanbHbIX  KUIHEHHBIX  CUTVALMHM, TPOBOAUTH
BBIYHCIIEHUS Y OLICHMBATE aJIEKBATHOCTD TIOJYUEHHOI'O Pe3y/IbTara.

Kpaiine BaXHO MOAUEPKUBATH CBA3M TEOMETPHM C JPYTHMH yueGHBIMH
IPCAMETaMH, MOTHBHPOBATE HCIOJIB30BATH ONMPEAEICHHS TEOMETPHIECKUX PUTyD
¥ TIOHATHH, TEMOHCTPHPOBAThL NPUMEHEHHE MONYYEHHBIX YMEHWH B (u3uke u
TeXHUKe. OTH CBA3H Haubonee SPKO BHIOHHI B TeMax  «BekTophi»,
«Tpuronomerpuyeckne CcooTHomIeHUs», «Merox koopmuHat» u  «Teopema
Mudaropax.

Yuebusiii kypc «eomeTpua» BKIIOUACT CHENYIOUINE OCHOBHBIC PA3NENH
comepxanusa: «I'eomerpuyeckne (GUrypel W HX cBoiictBay, «M3MepeHue
TEOMETPUYECKUX  BEMUUMH», «JeKapTOBBI KOOPAMHATHI HA  TUIOCKOCTHY,
«Bextopbi», «ABrKenus nuockoctuy, «IIpeobpasoBanus nogo0usy».

Ha maydcHiic yucOHOro Kypea «I'comMeTprsi» orsonutes 204 waca: B 7 Kiacce
— 68 vacos (2 waca B Hememo), B 8§ kmacce — 68 wacos (2 yaca B Hezemo), B 9
Kjacce — 68 4acos (2 yaca B HEEIIO).



CONEPXXAHUE OBYYEHMS

7 KJIACC

HavansHble monsThs reomerpun. Touka, mpsmas, OTPE30K, JIy4. Yron. Bumsl
YTii0B. BepTUKAibHbIE W CMEKHbiE YPibl. BuCCeKTpuca yria. Jlomanas,
MHOTOyTOoNBHEK. [TapannensrocTs u TIEPTIEHANKYIAPHOCTH TPSIMBIX.

CuMmerpuyHbIe durypsr.  OcHOBHEIE cBOicTRA OCEBOW  CHMMETPHUHL.
IIpumepr! cummerpuu B OKDYIKaIOIEM MHUPE.

OcHoBHble nocTpoeHus ¢ [IOMOLUBIO LUMPKYNISI U JUMHEHKU. Tpeyronbuux.
Bricora, menmnana, OuccexTpHCa, UX CROMCTRA.

PaBHOOempeHHbli 1 PABHOCTODOHHUI  TPEYTONBHUKH. Hepasencrro
TPEYTOJIbHUKA.

CeolicTBa ©  npusHakm PAaBHOOEIPEHHOT0  TpeyronbHUKA. Iipusnaku
DaBEHCTBA TPEYTOILHUKOB,

CBoiicTBa U IIpU3HAKY HapasienbHbIX IpsMBIX. CyMMa YIJIOB TPEYTobHHKA.
BHemnme yrisl Tpeyromasauka.

HpAMoyronbHsI  Tpeyronsuuk. CBOHCTRO MCIHaHbl MPAMOYTOIBHOTO
TPCYTONbHMKA,  TpOBen&HHOH ranorenyse.  IlpusHakw  pasencrsa
IIPAMOYTOJIbHBIX TPEYTOJILHUKOB. IIpMOYT OB HbIi1 TPEYTOJIbHHK C YIJIoM B 30°.

Hepasenctsa B reomerpmu: HEPABCHCTBO TPEYTOJbHHKA, HEPABEHCTBO O
JUIMHE JIOMAHOH, TeopeMa 0 GomblueM yrie u Gombuie CTOPOHE TPEYrojbHUKA.
HepneHAuKyIAp U HAKITOHHAA.

I'eomeTpuyeckoe Mecto Toyek. Buccektpuca yrma wu CEPETMHHBIM
HEPUEHTUKYISIP K OTPE3KY KaK FeOMETPHYECKHE MECTA TOYEK.

OkpyxHOCTE U  Kpyr, XOpla u JuaMeTp, HX CBOMCTBA. BsauMmuoe
PaclioOKEHHE OKPYIKHOCTU U nipsmMoii. KacaTtenbuas u CeKYyllasa K OKPYKHOCTH.
Oxpyxnocts, Brmucanmsas B yron. Broucanmas u ONMCAHHAS OKPY)KHOCTH
TPEYrOJbHHKA.

8 KJIACC

YeTpipéxyronsHuKy. Hapannenorpamm, ero npusHaky u cBOHCTEA, Yactasie
ClIydaH IapajjielorpaMMoB (IPSIMOYTOIbHHUK, poM0, KBanpar), WX NpH3HAKH H
cBo¥icTBa. Tpamenus, paBHOGOKAs Tpaneuus, e€ CBOMCTBA M NpPU3HAKH.
HpsMoyronpHas Tpamers.

Meron ynBoeHUs MemHaHEL Lentpansaas cumMmetpus. Teopema Paneca u
TeopeMa O IIPONOPUHOHAIBHEIX OTPE3Kax.

Cpemune muaMM TpEYrobHUKa ¥ Tpaneuuu. Llentp mMace Tpeyroapauka.

IHomoOue TPEYrOJIBHHKOB, KO3(dumuenr nomodus. Ipusnaku nonobus
TPEYronbHUKOR. IIpuMenenye moxoGus mpu perrenuu NPaKTHYECKUX 33/1a4,



CeolicTBa mmowazelil reomerpuueckmx duryp. @opmynsl mms momanu
IPEYIO/IbHUKE, LapajliesorpamMma, pomba W rpauewud. OrHOLEHKE owauei
nonoGHBIX Puryp.

Brrancenenune ninomaneit tpeyromsuukos u MHOT'OYTOJIbHUKOB Ha KJIETYATOMH
Oymare.

Teopema ITudaropa. Ilpumenenne Teopemsl Iludaropa mnpu pemenuu
[IPAKTHYECKHX 34444,

CuHyc, KoCHHYC, TaHTEHC OCTPOrO yria IPAMOYTONIBHOTO TPEYTOIbHUKA.
OCHOBHOE TPHTOHOMETPUYECKOE TOKIECTRO. Tpuronomerpuueckne (yHKIHH
yritoB B 30, 45 u 60°,

BHHCHHHMG H HCHTPAJIbHbIEC YUIbL, yroJ MCKAY KACATEJbHOU U XOpﬂOffi.
Yrael  Mexay  XopiaMHM M cekymumu.  Brmcanmee  u OMUCAHHEIE
ICTHIPEXYIONBHUKH. B3aUMHOE pacIonOkKeHne JBYX okpyxkHocTell. Kacanue
OKpysiHOCTeH. OOLKe KacaTenbHbIE K 1BYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, Kkocunyc, TaHreac yraoB or 0 g0 180° OcnoBHOE
TPHIOHOMETPHYECKOE TOKIECTBO. DOPMYIIBI IIPUBEICHHS.

Pemenne rtpeyromsrnkos. Teopema KOCHHYCOB W TEOpPEMA CHHYCOE,
Pellieniie TPaKTUUECKUX 3a/1a4 ¢ UCTIOMB30BAHNEM TEOPEMBL KOCUHYCOB W
TEOPEMBI CHHYCOB,

[Ipeobpaszosanue nono6us. [1o106Ke COOTBETCTBEHHBIX MIEMEHTOR.

Teopema o mpomsBemeHun OTpe3KOB XOpA, TEOPEMBI O TMPOU3BENECHUU
OTPE3KOB CEKYILNX, TEOPEMA O KBAJPATE KACATEILHOI,

Bekrop, mnMHa  (MOZYJB)  BeKTOpAa,  COHATIPABIEHHBE BEKTODEI,
[IPOTHBOIOJIOKHO  HANPABICHHBIE — BEKTOPHI,  KOJIMHEAPHOCTH  BEKTOPOB,
paBeHCTBO BEKTOPOB, ONCPALMK HAJ BEKTOpAaMM. Pa3oxkeHHE BEKTOPA MO ABYM
HEKOIMHCAPHBIM BekTOpaM. Koopmunars: Bexropa. CxamspHoe npouzpenenue
BEKTOPOB, IIPUMECHEHHE [UIs1 HAXOKACHHA JUTHH U YIJIOB.

JlexkapToBbl KOOPAMHATEI HA IIOCKOCTH. Y paBHEHMS NPSMON M OKPYIKHOCTH
B KOOpAMHATAX, NEPECCUCHUE OKPYKHOCTEH M NpaMbIX. MeTon KOOPAUHAT U ero
HPUMCHCHELC.

IlpasuneHble  MHOTOYroOABHHMKM. JiHMHA OKpYKHOCTH. [I'pagycHas u
pajuaHHas Mepa yria, BBIMHCICHHE JUIMH Iyr OKpyXHOCTed. [lmomams kpyra,
CEKTOpa, CETMEHTA,

JBHAKCHHS TUIOCKOCTH H BHYTPEHHHE CHMMETpHH (GHTYD (smeMenTapHEIE
npencrasiens). Iapannensuslii nepexoc. ITosopor.



IINTAHUPYEMBIE PE3YIbTATBI OCBOEHHMA TIPOT PAMMBI

YYEBHOTO KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOTG
OBHIEIO OBPA3OBAHUY

JMYHOCTHBLIE PE3YJIbTATEI

JInaHocTHBIE PE3yIbTaThl  OCBOEeHUS NPOrpaMMEl  yyeGHOro Kypca
«['eomeTpusy XapaKTEePU3YIOTCH:

1) marpuornyeckoe BOCIIHUTAHUE:

[POABICHUEM uHTEpeca g OpoIIomMy u HacTosmemMy  poccuiickoi
MATEMATUKY,  I[EHHOCTHRIM OTHOIICHUEM K  [NOCTHIKEHHSM poccniickux
MAaTCMAaTHKOB U POCCHUHCKOLL MaTEMATHIECKOH IUKOMBI, K MCIIOJIB30BAHUIO 3THX
AOCTIKCHUH B IPYTHX HAYKax 1 IIPUKTaaHBIX Chepax;

2) rpaxnmanckoe u AYXOBHO-HPABCTBEHHOE BOCIHTAHHE:

IIpaB, TMpencTaBlIeHUEM o MaTeMaTHYECKUX  OCHOBAX (GyHKnHORHpOBaHHUS
PasIMYHBIX CTPYKTYD, ABJIEHUH, Ipolenyp TPpaXIaHCKOro o0IecTra (Hampumep,
BEIOOPEI, OMPOCEI), TOTOBHOCTBIO K OOCYKIEHMIO STHYECKIX Ipo0IeM, CBA3aHHBIX
¢ TPAKTHYECKHM TPHMEHEHHEeM AOCTIXEHUH HAYKH, 0CO3HAHHeM BaXXHOCTH
MOPATbHO-3THYCCKUX NMPUHIUIIOB B ACATEIBHOCTH Y4EHOTO;

3) TpynoBoe BocuuTanue:

YCTAHOBKOH HA aKTUBHOe YH4CTHC B PCIIEHUM NPAKTUYECKUX 3a1au
MaTeMaTHu4ecKoif HaNPABICHHOCTH, OCO3HAHHEM BAKHOCTH MaTeMaTHYECKOT'O
o0pa3oBaHus Ha HPOTSHKCHUM BCEH KH3HM s YCHOCIHOH NpOohecCHOHaNbHOM
HACATCIIBHOCTY U pa3sBUTHEM HE00XOMUMBIX YMEHHH, OCO3HaHHBIM BEIOOpOM H
TIOCTPOCHUEM UHIAMBHUAYATIHHOM TPACKTOPUH 00Pa30BAHUA U SKH3HEHHEIX IIJIAHOB ¢
Y4ETOM JIMUHbIX HHTCPECOB U OOILECTBEHHBIX NoTpeOHOCTEI;

4) acTeTHYECKO BOCTHTANHE:

CIIOCOOHOCTBIO K OMOLIMOHANBHOMY | ICTCTHYCCKOMY  BOCTIPHATHIO
MATEMaTHICCKUX O00BEKTOB, 3amau, PCIICHUH, pacCyxaeHut, ymenuto BUJIETh
MATEMATHYECKUE 3AKOHOMEPHOCTH B UCKYCCTBE;

S) UEHHOCTH HayYHOro TO3HAHMS:

OPHEHTALlUeH B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX
NIPEACTaBICHUH 00 OCHOBHBIX 3dKOHOMEPHOCTAX Pa3BUTHS 1€JIOBEKa, IPUPONBI U
00IeCTBA, MOHUMAHKEM MAaTEMaTHYeCKOH Hayku Kkak chephl  YenmoBeyeckoi
ACATCIBHOCTH, 3TANOB €& paseuTHY U SHaYHMOCTH U pasBHTHS UUBHIIH3AINH,
OBJIAICHUEM SI3LIKOM MAaTeMATHKH U MaTEMATH1ECKOH KYIBTYypoH Kak CPECTBOM
HNO3HAHMUA MHpa, OBJIANCHHEM NPOCTEHIIUMH  HaBBIKAMMU HCCIICNOBATENBCKOM
ACATENbHOCTH,



6) dusuueckoe BocnuTanue, (opmMupoBanme KyJbTYpbl 300POBLSI M
IMOIHOHAILHOTO Glaromo/yyus:

TOTOBHOCTBIO IPHMEHATh MATEMATHUCCKHE SHAHHA B HHTEPECAX CBOETO
SHOPOBBSA,  BENCHHS  370POBOIO o0pasa  xusHm (3moposoe [IUTaHUE,
cOanaHCHPOBAHHELT  pexum 3AHATHH W oTxHBIXa, peryisipHas  usuyeckas
AKTHBHOCTD), COPMUPOBAHHOCTHIO HaBBIKA peduiexcun, npusHaHWeM cBoero
fpaBd Ha OLMOKY M TAKOrO ke npasa APYTOro YenoBekd;

7) IonorHUecKoe BOCTIUTAHHE:

OPHCHTALMEN Ha NPUMEHEHHE MaTeMaTHIeCKIX 3HAHUH JUIS pelieHus 3aiay
B 00JacTH COXpaHHOCTH OKpY)KaloWleH Ccpensl, MIaHHPOBAHMS MOCTYIKOB |
OLUCHKH UX BOSMOXHBIX [OCHEACTBUI 151 OKPYKALOWIEH Cpeabl, 0CO3HaHUEeM
TIO0ATBHOTO XaPAKTEPA AKOTOTHIECKIX NpoOIEM U TyTel ux peleHns;

8) amanTauma K H3MEHAIHMEA YCIOBUAM COUHATLHOMN W MPHPOIHOM
Cpeabl:

TOTOBHOCTBIO K ACHCTBHAM B YCAOBHSX HECOTIPCACACHHOCTH, TIOBBILICHIIO
YPOBILA CBOCH KOMIIETENTIIOCTH Yepes HPaKTHYECKYIO NeqTeNslIocTD, B TOM YHexe
YMCHHE YYATBCA y JPYruxX JIOei, npuobperTaTs B COBMECTHOI JeATeNbHOCTH
HOBBIC 3HAHWS, HABBIKY U KOMIIETEHLMY U3 ONBITA Opyrux;

HEOOXOIMMOCTBIO B (DOPMHPOBAHMY  HOBBIX 3HAHUM, B TOM 4HCjIe
tbopmynMpoRars wien, nonsTH, THROTEL 00 06TeKTax W ABTENHAX, B TOM HHCTE
PaHEeC  HEH3BECTHBIX, OCO3ZHABATEH AeQUUHTEL  COGCTBEHHEIX  3HAHMI "
KOMICTCHTHOCTEH, IIIAHHPOBATH CBOE Pa3BUTHE:

CIOCOOHOCTBIO  OCO3HABATS CTPECCOBYIO  CHTYaUMIO,  BOCTIPHHUMATD
CIPECCOBYIO CHTYallMIO Kak BhI30B, Tpebyromuil  koHTpMep, KOPpEeKTHPOBaThH
TPUHAMACMBIE PCIIEHUS U JeicTBus, hopmynuporate u onenusaTs pucku u
NOCHEACTBHSA, (YOPMUPOBATE OITHIT.

METANPEJIMETHBIE PERV.J] BTATHI
Ho3uaBaTenbHble yHHBepcanbHbie yueOHbIe aeiicTrus

basosbie Jioruueckue neiicTrusm:

° BBUBJIATE U XapaKTEPHU30BATH CYIIECTBEHHBIE IIPU3HAKM MaTEMATHYECKHUX
O0BEKTOB, MOHATHIL, OTHONICHHIL MEXIY MOHATHAMH, (OPMYIHUPOBATEH
OUPCACHCHHMA  LOHHIMHA,  yCIAHABIMBATD  CyL{ECTBEHHbIN HPH3HAK
KIIaCCH(DHKALNY, OCHORAHUS I 0000IIenys U cpaBHeHwus, KDUTEPHH
IPOBOJIMMOTO aHAITH3A,;

° BOCHDHHHUMATB,  (opMyaHpoBaTh U Ipe00pPas’OBBIBATE  CYIKIICHIS:
YIBCPAUTCIBHBIC M OIDULEATENbHBIE, EUMHUUHBIE, YACTHBIE K 001wuue,
VCITOBHEIE;



° BBUIBJATE ~ MATCMATHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
NpOTHBOPEYUS B (DaKTax, MaHHEIX, HAOMIOIEHHAX W YTIBEPKIEHUAX,
HpENIaraTh KPHTEPHH A4 BRIABICHHA 3aKOHOMEPHOCTEH U OPOTHBOPETHI;
° /JCIate BBIBOABI C HCHOIB30BAHHEM 3aKOHOB JIOTHKIL, JENYKTUBHBIX H

HHIYKTHBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUECHHUH 110 aHAJIOTHH;

e pas0dHMpaTh JOKA3aTENbCTBA MATEMATHUCCKUXK YTBEPXKACHUN (NIPSMBIE U OT
IPOTUBHOTO), IIPOBOIUTh CAMOCTOATENBHO HECHOKHBIE JOOKa3areinbCcTBa
MaTeMaTu4eckux  (akToB, BBICTPAHBATH ApTYMEHTALHIO, [IPUBO/IATH
[IPUMEPEI K KOHTPIIPUMEPEI, 000CHOBBIBATE COOCTBEHHBIE PACCYIKIICHUSL

o BBIOMpaTh Croco® pemeHus y4eGHOM 3a1aun (CpaBHMBaTh HECKOJIBKO
BAPHAHTOB DEINCHIWS, BBIOMpATe Hambosee MOAXOMIIIMI ¢ y4€TOM
CaMOCTOATENIBHO BBIJETIEHHBIX KPUTEPHEB).

ba3zobble HecTenoBaTebeKHe NelicTBUS:

° HCHOJB30BaTh BOIPOCHl KaK HCCIENOBATENbCKHH HHCTPYMEHT MO3HAHIS,
(hOpPMYMPOBATH  BOIPOCH, (YMKCHPYIOLIHE IPOTUBOPCYHE, MPobIEMY,
CaMOCTOATENILHO  yCTaHABIMBATE HCKOMOE U JIaHHOE, (hOPMHPOBATH
TUTIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIIHIO, MHEHHUE,

e IPOBOAUTE MO CaMOCTOSATEIBHO COCTABICHHOMY INIAHY HECIOKHbI
DKCIIEPUMEHT, HEOOJIBILOE UCCIIENOBAHKE [0 YCTAHOBIEHHIO 0COBEHHOCTEH
MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BLEKTOR MEXIY CoOOI;

e CaMOCTOATENBHO (POPMYNUPOBATH OGOOIIEHHS W BBHIBOLSI MO pe3ynbTaTam
IPOBEAEHHOT0 HAOIIONEHUS, HCCIEIOBAHMA, OICHUBATE IOCTOBEPHOCTh
IIOJIy4€HHBIX PE3YJILTATOB, BEIBOAOB M 00001 EHHIA;

e TIPOrHO3HUPOBATH BOSMOKHOE PAa3BHTHE MPOHECCA, a TakkKe BBIABHIATH
MPEATONOKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

° BBUIBIATH HENOCTATOYHOCTE U HU30BITOYHOCTE HH(MOPMAIMH, JAHHBIX,
HEOOXOAUMBIX [ PEICHNS 3a0aH;

° BBIOWpATH, AHANTM3WPOBATH, CHUCTEMATHIUPOBATH W HHTEPIPETUPOBATE
MH(OPMAIINIO PA3IMYHBIX BUIOB U (JOPM IPEICTABICHHS;

o BbIOMpaTh ()OPMY TIIPEACTaBlIEHHS MHPOPMALUU U UILIIOCTPUPOBATH
pelIacMpIC 3a1a4M  CXeMaMu, auMarpaMMaMM, HHOH rpadukodl u ux
KOMOHUHALIMSIMY,

° OUCHMBATL HANAEKHOCTH HHGOPMALMH 10 KPHTEPHAM, NPeII0KEHHBIM
yUuTeneM Ui c(hopMynupOBAaHHBIM CAMOCTOSTENBHO.

KoMMyHHKATHBHBIE YHHBEPCAIbHbIE yueOHbIe TeiicTBHMA:

° BOCHPHHHMATbk H (POPMYJIHPOBATE CYKICHHSA B COOTBETCTBHHU C YCIOBHAMH
1 HENAMH OOIIEHNUS, SICHO, TOYHO, TPAMOTHO BBIPAKATH CBOIO TOUKY 3PECHHA



B YCTHBIX M IHCBbMEHHBIX TEKCTaxX, NaBaTh HOSICHEHHSA TI0 XONy pereHus
3d/la4u, KOMMEHTUPOBATH 110J] YYCHHbIH pe3yibrar;

B X0JI¢ O0CY&ICHHA 3a0aBaTh BOTIPOCEL 10 cymiectBy 06Cymnaemon TEeMbI,
po0IIeMsl, pemaemMo 3a/1a'M, BBICKA3bIBATH WIEH, HALEICHHRIC Ha TIOUCK
PCIICHUA,  CONOCTABIATE CBOM  CyueHHS c CYKIOCHUSAMH  IpYrux
YHaCTHHKOB JHajiora, oGHAPYKHBATE PasiiHe W CXOLCTBO ITO3MIUH, B
KOPpeKTHO# (opme hopmynuposats PASHOTIACHS, CBOU BO3DAKEHIS;
IIDENCTaBIISITh DEC3yIbTaThl DemieHuyg 3amauu, BKCHepI/IMCHTa,
HCCIICOBaHN, TIPOEKTA, CAMOCTOATENBHO BBIOHPATh (hopmar BEICTYIICHHS
C YHETOM 3a7a4 NMPEe3eHTalH i 0COGEHHOCTel ayIUTOPHH:;

HNOHUMATD U HUCIOJIbL30BATE HPCUMYLUECCTBA KOMAHAHON U HHAUBHUAYAIBLHON
PABOTHI MPH pPerenny yueGHeIx MATEMATHYIECKHX 337144,

[IPHHUMATE LETb COBMECTHOM ACATEILHOCTH, IUTAHHPOBATH OPraHH3ALIHIO
COBMECTHOH  paboTEI, pacmpenenars BUABL  paboT, JOroBapuBATHCS,
0bCyxnath mponece u PE3yIbTaT paboTh, 0006MIATE MHCHS HECKOJIbKUX
Jonei;

YHacTBOBAaTE B TIPYMIOBHIX  (popmax padoThl  (00CYXKIEHHs, oOMeH
MHCHIIMH, MO3TOBBIC IUITYPMBL M APYTHE), BBINOIHSTS CBOIO 49aCTh PaboTHI
W KOODAMHHUPOBATH CBOM JEHCTBUS ¢ APYTUMH HJICHAMH KOMAHZBI,
OTETHRATL KAueCTBO CROEro BKIaMa B obmwif MPOJYRT O KpHTEpHsM,
chOpMyYIMPOBAHHBIM VYaCTHHKAMH B3aHUMOJeHCTBYS.

PerynsTuBHble yHHBepCcATbHbIE y4ebHble qeiicTBusE

Camoopraumsanmusn:

CaMOCTOATENILHO COCTABNATh IIIAH, alFOPHTM PeIIeHus 3amayu (WIH ero
9acTh), BBIGHPATh CrocoG pelmenms ¢ YIETOM HMEIOWIHXCA PeCypcoB H
COGCTBEHHBIX  BO3MOXKHOCTEH, dPTYMEHTHPOBATD U KOPPEKTHPOBATH
BapUAHTHI PEMICHUH ¢ yUETOM HOBOIA UH(OpMaLIun.

CaMoOKOHTP 0B, IMOUMOHANBHBINA HHTEICKT:

ip

BIAIETD CIoco0amMu caMONpoBepKH, CAMOKOIITPOJIA IPOLIECCa U pe3yibTaTa
PCLICHNS MATEMATHYECKOH 3a0aum:

NPEABUACTE TPYAHOCTH, KOTOPEIE MOTYT BO3HUKHYTH NIPY PelieHny 3aaauu,
BHOCHTE KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX 00CTOATEIBCTB,
HAMACHHBIX OUINGOK, BBISB/ICHHBIX TPpyAHOCTEIH,

OLCHUBATE COOTBCTCTBHE PE3YALTATA NEATEILHOCTH IIOCTABICHHON Heny 1
YCIOBUSAM, OOBACHATH TIPHYHHBI JOCTHOKEHWS HLIH HEIOCTIKEHUA LeJH,
HaXOMHUTh OWKMOKY, HABATH OLIEHKY NPHOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3VILTATHI



K konmy obywenms B 7 kuacce O0yHaIOIWMHCH  mOMyynT CIHELYIOIIHE
HpeMETHEIE PEe3YaLTATEL

PacmosnaBate  m3ydeHHbIe TCOMETpUYECKHE (QUTYPBI, ONpPENENATh WX
B3aMMHOC  pacCllONIOKEHHUE, H300paKaThb TIeOMETPHUIECKUE (GUIYPBL, BBIMOIHATD
UCPTEXHU 110 YCIOBHIO 3ala4d. M3MepATh NHHEHHBIE W YIIOBBIC BeTHYHHDL
Pemats 3anauu Ha BEIYMCIICHNE ITHH OTPE3KOB 1 BETMIHH YTJIOB.

Henats rpyOyio OLEHKY NMHEHHBIX ¥ YIJIOBEIX BENUYUH IOPEIMETOB B
PCaIbHOM JKM3HHM, Pa3sMePOB NPHPONHBIX OOBEKTOB. PasinuaTh pasMepsl 3THX
OOBEKTOB [0 MOPSIKY BEITHUHHBL.

CTpOMTE UePTEXH K TEOMETPHUCCKHIM 3a71aUaM.

ITonp30BaThC  MPU3HAKAMH —PABEHCTBA TPEYIOJBHHKOB, HCIIONB30BATE
NPU3HAKY 1 CBOHCTBA PaBHOOENPEHHBIX TPEYTONBHUKOB MPH PELICHHH 3a71ad,

IIpOBOIMTE JOTHYECKHE PACCYKIEHHS C MCIOJIb30BAHMEM I'€OMETPUYECKUX
TEOPEM.

[Tonk30BaThCA MPU3HAKAME DABEHCTBA TIPSIMOYTONBHBIX TPEYTOTHLHUKOB,
CBOHCTBOM ~ MEJMAHBI, IPOBENEHHON K  THIOTEHy3e IPSMOYTOJIBHOT'O
TPEYTOJbHUKA, B PEIIEHUH TEOMETPHYECKUX 3a/a.

Onpenensits napaniensHOCTb OPAMbIX ¢ MOMOLLbIO YITIOB, KOTOpbIe 0Opasyer
¢ HHMH Cekymmad. Onpenenits napamienbHoOCTh PAMBIX ¢ MOMOUIBE) PABEHCTRA
PAacCTOAHMH OT TOYCK OAHOM IPAMOH IO TOUEK APYTOH IPAMOiL.

Pemiare 3amaun Ha KkiteryaToi Gymare.

IIpoBOIUT BBIMHCIEHHA M HAXOAHTH YHCIOBBIC U OYKBCHHBIC 3HAUCHIS
YrIOB B TGOMETPUYECKHX 33fadaX C HCHONB30BAHMEM CYMME!  VIJIOB
TPEYTOJILHUKOB W  MHOIOYTOIBHHKOB, CBOWCTB YINOB, OOPa30BAHHBIX NpPH
IEPECEICHUN NBYX MapalIeNbHBIX MNPAMBIX CeKyliei. Pemars mnpakxtmueckue
3aaa49H Ha HaXOKOCHHE YTIIOB.

BraneTs IOHATHEM TreOMETPHYECKOTO MeCTa TOYeK. YMETh ONpeeNisTh
OMCCEKTPUCY yIiia U CepeHHHbII NEPHEHUKYIAP K OTPE3KY KaK TEOMETPUUECKHIE
MECTa TOYEK.

DopMyIHPOBATE ONPENENeHNs OKPY)KHOCTH H KPyra, XOpAbl H IuaMeTpa
OKPYAKHOCTH, IIONb30BaThCA MX CBOMCTBAMIL YMETh IPHMEHATH 3TH CBOHCTBA HPH
peleHnn 3a/1a9.

BrazeTs NOHATHEM OIMMCaHHOH OKONO TPEYrONbHHKA OKPY)XHOCTH, YMETh
HaxomuTh €€ HeHTp. Ilonp3oBarbest (hakTaMm O TOM, YTO OGUCCEKTPHCHI YIJIOB
TPCYrOAbHUKA IMEPECEKAIOTCA B OJHOM TOUKE, H O TOM, HYTO CEPEHHHHBIC
TEPTIEHINKYTAPBI K CTOPOHAM TPEYTONBHUKA TIEPECEKAIOTCS B OJHOH TOYKE,

Braners MOHATHEM KacaTeMbHOH K OKPYXKHOCTH, MONB30BaThCA TEOPEMOIT O
NEPIEHIUKYIAPHOCTH KacaTeNbHOM U paguyca, MPOBEIEHHOr0 K TOUKE KACAHMS.



[Tons30BaThes mpocTelimmmmu TCOMETPUUCCKNMU HEPABEHCTBAMH, TIOHHMATS
ux upammqecmmﬁ CMbICII.

IpoBoante ocrOBHEIE TCOMETPHYECKHE TIOCTPOCHHUA ¢ TIOMOIIBEO HUPKYNA U
JUHEHKH,

K komuy ofyuenns B 8 kuacce O0YYalOIMIiCS MONyYHT ClIeAyIoIIe
MPEeAMETHBIE Pe3yabTATH:

PACMOSHABATL  OCHOBHbIE  BlJibi HCTBIPEXYIOMBHUKOB, HX  3/IEMEHTHI,
OIB30BATECS UX CBOUCTBAMY IPU PENICHUH TCOMETPUUECKHX 33744,

IIpuMmensaTs cBOMCTBA TOUKH TIEPECCUCHN MeIHaH TPeYrolbHHKA (lIEeHTpa
Macc) B pelleHnH 3a/(ay.

BII&,U,ETB MOHATHEM cpeﬂﬂeii JIMHHH TPEYrOJAbHUKY M TPACUHH, HNPHMEHATE
MX CROMCTRA TMPH PEIeHHH reoMerpuaeckux 3amad. IMomp3oBatses Teopemoit
®areca 1 T€OPEMOH O IPONOPLMOHATBHBIX OTPE3KaX, NPUMEHSTH UX JUIS pelleHus
MIPAKTHYECKUX 34/1a4,

IIpUMEHATH TPU3HAKH 0406 TPEYTONBHUKOB B PEIICHUN TEOMETPUUECKUX
3azau,

Hone3opateca  Teopemoit IMudaropa ans pewenus FeOMETPUYECKUX H
IMPAKTUYCCKUX 3a7ad4. CTpOI/ITI: MaTeMaTI/I‘IeCK}’IO MOICIIb B MPaKTUYCCKUX
3afiauax, CaMOCTOATEABHO JENaTh YePTEK U HAXOOUTh COOTBETCTBYIOLINE IJIHHBL,

Brazers,  nomituwamp cmmyca, ROCHITyCa W rfanrelica  ocTporo yria
TIPAMOYTONIBHOIO TpeyronbHUKa. 110MB30BAThCS ITHMM HOHATHAMHE [/ peLIeHHs
TIPAKTUUECKUX 34744,

Brruncnare (pasnuausiMu crocobaMu) IUIONIAAb TPEYrOAbHUKA W IJI0IAaAn
MHOTOYTONBHBIX ~ (DHTYp  (IONB3YSCH, The HEOGXOLHMO, KaIBKYJIATOPOM).
[Ipumenars nonyuenusie ymenus s NPAKTUMECKUX 3a1a4aX.

Bnaners mnomsitmsmu  BmucamHoro u LEHTPAJIbHOTO yTJIa, HCIOJIb30BATh
TCOPEMBI O BIHCAHHBIX YITIAX, yriaxX MeKAy XOpAaMH (CeKyIIHMH) U yrie MeKIY

KacaTe/bHOM U XOPOH MPH pelileHHH TeOMETPHUECKHX 3a/41.

Brnasers moHaTHEM OMUCAHHOTO 4ETBIPEXYTOMBHUKA, MPUMEHATh CBOHCTRA
OTHMCAHHOI0 YeTHIPEXYTONbHIKA TIPH PEIIEHUHN 3a1ay.

[IpuMensTs monydeHHble 3HAHHA HA TPAKTHKE — CTPOHUTH MaTeMaTHUYecKHe
MOIEIH AIA 30489 PeanbHOH MU3HH U HPOBOAHTE COOTBETCTBYIOLHE BBITHC/ICHHA
¢ npuMeHeHueM 1On00uS U TPUTOHOMETPHH (mone3yscs, rne HeoBxomumo,
KAJIBKYJISITOPOM).

K xoHmy o0y4yenus B 9 KJacce 00yYarOIHUiCA TOMYYHT CIeNYIOIIHE
IPEIMETHBIE PE3YIBTATHL:

3HATH TPHUIOHOMETPHYECKHE (YHKIHH OCTPBIX YIVIOB, HAXOOMTL ¢ HX
TIOMOIIBIO - PA3TIYHBIC JJIEMEHTBI HPAMOYIOJBHOrO TPEYroMbHHKA («peLieHHe

|

e



IPAMOYTOJIBHBIX TPEYTONBHUKOBY). HaXxomuTe (¢ mOMOIIbI0 KaIbKyISATOpa) AITHHBI
U YTJIBI 711 HETAOIWYHBIX 3HAYEHUHN.

Honp30Batbea GopMynaMu IpUBENSHUS ¥ OCHOBHBIM TPUTOHOMETPHYECKUM
TOKACCTBOM NIl HAXOKICHHA COOTHOIICHHMH MEXIY TPUIOHOMETPUYECKUMI
BEIMYUHAMH.

Hcmonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAX 0K JIEHHS Pa3TUYHBIX
3IEMCHTOB TPEYTOJbHHKA («PELICHHE TPEYTONBHHKOBY), MPHMEHATh HX HpPH
PELIEHUY TeOMETPUYECKUX 3a1ay.

Bragete  noHATHAMH — TpeoOpa3zoBaHU MOA00US, COOTBETCTBEHHBIX
3NEMEHTOB T000HBIX (uryp. [1onb30BaThCs CBOHCTBAMY MOAOOHMS HPOU3BOIBHBIX
duryp, y™mers BBIYHCIATH JUIMHBI M HAXOMMTH YIUBl Y HOJOGHBIX Quryp.
IlpumeHaTs CBOiCTBA TOMOOMA B MPAKTHYECKHX 3aMadaXx. YMeTh IPHROIUTE
MPUMEPBI TONOOHBIX (UTYD B OKPYXKAIOMIEM MUPE.,

I10nb30BaThCsl TEOPEMAMU O IIPOH3BENCHNUH OTPE3IKOB XOP, 0 HPOH3BENCHHH
OTPE3KOB CEKYILHX, O KBaJpare KacareIbHOM.

Ilone30BaThCd BEKTOpaMH, NMOHHMMATh HX TEOMETPHUECKHH M (H3HYeCKHi
CMBICH, TIPUMEHATh UX B PCHICHUH TE€OMETPUYECKHX M (HU3UYECKHX 3a7ad.
[IpuMeHATh CKAIAPHOE POU3BEICHIE BEKTOPOB ISl HAXOXKIEHHUS ITHH U YTJIOB.

Ilomp30BaThCsA METOLOM KOOPAMHAT HA TUIOCKOCTH, IIPUMEHATH €ro B
pEIICHHUH T€OMETPHYECKUX U IPAKTHICCKHX 3a1ad.

Bragers MOHATUAMM IPaBWIBHOTO MHOTOYTONBHMKA, UIMHBI OKPYXHOCTH,
JJTUHBI TYTH OKPY)KHOCTH M PaJMaHHOW MEpPHI yIiia, YMETh BBIYMCIIATEH ILIOLIAIb
Kpyra H ero yacreil. IIpuMeHATE moJlydeHHble YMEHHS B MPAKTHYECKHUX 3aa4ax. -

Haxomute OCH (WM LEHTPH) CHMMETPHH (QHTYD, NPHMEHATH [BIKCHHS
TJIOCKOCTH B MPOCTEHIIINX CITydasiX,

ITpuMenATs Mony4eHHble 3HAHUSA HAa MPAKTHKE — CTPOHUTH MATEMATHIECKHE
MOJICITH AJIs1 38/1a4 PEalbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHMS
¢ MPUMEHEHHEM IOHOOMA W TPUTOHOMETPUYECKUX (YHKUUHN (HONb3YACh, TIE
HEOOXOUMO, KATBKYITATOPOM).
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ﬂ Hakpecr nexauue,

COOTBETCTBEHHbIE H
ONHOCTOPOHHHE YTIIkI,

0bpazoBaHHEbIe IPH NepecedeHnH
napanenbHbIX NPAMBIX ceKyleit

Budnmnoreka LHHOK
https://m.edsoo.ru/88661086

40

Hakpecr nexamue,
COOTBETCTBEHHBIE H
ONHOCTOPOHHHE YTTILL,
0bpa3zoBaHHEIE DU NepeceYeHH
HapajyIeNbHBIX NPSMBIX CeKymeit

41

Hakpect nexamue,
COOTBETCTBEHHbIE H
OIHOCTOPOHHHE YTIIEL,
0bpa3oBaHHbIe PH NepeceyeHH
HapanneabHbIX NPAMBIX CEKYIIei

42

Hakpecr nexkamue,
COOTBETCTBEHHbIE H
ONHOCTOPOHHHE YTIIb,
00pa3oBaHHbIE PH NepecedeHnH
TapaieNbHBIX NPSIMBIX ceKymmeit

43

HakpecT nexamue,
COOTBSTCTBEHHbIE U
ONHOCTOPOHHHUE YTIIEL,
obpa3oBaHHbIe NPH NepecedeHn
NapaiebHbIX MPAMBIX CeKyieii

Bubnuorexa [HOK
https://m.edsoo.ru/8866£3b0

[lpusHak napannensHoCTH MPAMBIX

4epe3s paBeHCTBO PACCTOSHUI OT
TOYEK OAHOMH MPsAMOIL 10 BTOpOii
OPAMOH




[lpusHak napannensaoctu MPAMBIX
Y€pe3 paBeHCTBO PACCTOSHUH OT

43 |
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27 NIEPIeHAHKYIAP KaK
TEOMETPHYECKIE MECTa TOYeK

https://m.edsoo0.ru/88670508
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