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MNOACHUTEJIbHAS 3ATIHCKA

[eoMeTPHA KAK OQHH 13 OCHOBHBIN PA3ACA0B WKOALHOMH MATEMATHKI, HMEHOLLII CBOSH UEbIO odecneuuTs
pavyeHHe CBONCTB 1 pasMepoB (uryp. X OTHOWEHNI H B3aHUMHOE PacnoNoReHHE, ONHPACTCA HA JOTHUECRYIO.
10KA3ATEABHVIO HHINO, LIeHHOCT H3YHeHNs TeoMETPHIt HA YPOBHE OCHOBHOIO OOWETO 00Pa3oBaHHA JAKIOACTCA
B TOM. 4TO 00YUAOWMIICA YHNTCA MMPOBOANTL 10KA3ATENbHBIE PACCYRACHHA. CTPONTE JOTHYECKNE YMOJARTIOUCHHA.
10KA36IBATE WCTHHHBLIC YTBEPWACHHA W CTPONUTR I\'L'PHTpl'Ipii'\lﬁ‘pb! K AOMHBIM, I'IPL!BLL'lll'Ib |J'cIL'C_\}i{Jl:,'III1$! w7
APOTHEHOIOY, OTANYATE CBONCTBA OT NPHU3HAKOB. (POPMYANPOBATE OGPATHBIC Y TBEPHIACH A,

Bropoil Ueabl0 HIYHEHHA TEOMETPUM ABAASTCS HCNOAL3OBAHNE e KAK MHCTPYMEHTA NPH PelIeHI Kak
MATEMATHYECKHX. TAK M NPaKTHUCKHUN 3aiay, BCTPEHAIOLINXCA B PeanHOll kM3 OOyHaloWmics 1004eH
HAYUMTLEA OMPEIEnHTh FeOMeTPHUECKY (Urypy. OnucaTh clnoBami NAaHHBIT HepTER MK PUCYHOK, HailTH
MA0WATE 3eMENLHOTD YHACTKA, PaccuiTaTh HEOBXOINMYIO LIHHY ONTOBONOKOHHOTO Kadens wan Tpedyemble
pasMeps! rapazka i aBToMOOHIA. ITOMY COOTBETCTBYET BTOPAA. BbIMHCANTEILHAA AHHUA B H3YHEHHN TCOMETPIIL
[pi pewieHni 3243y MPAkTHYECKOro Xapakrepa o0yqalowmiics YauTes CTpoNTh MaremMatnyeckne Moacan
PEANbHBIX JKH3HEHHBIX CilT}'ﬂLlliii‘ NPoBOANTE BBIYMCASHHUA 1 OUCHHBATH AA€KBATHOCTL NOAYVHEHHOO PE3NVILTATA.

KpﬁﬁHE BAWHO HOHLIEPKHBﬁTb CBAZH EOMETPHH C APNTHMU _\‘!L‘t_illl.;l\lll NpeaIMeTanmi, MOTHB]IPUB&T{:
HCNOOBIOBATE ONpeacieHKA I'COMCTDH'-leCI\'I!.\ Ltilil"}"p H OHATHIL, AeMOHCTPHPOBATE NpUMEHEHHE NOANHEHHBLN
yMeHull B GuU3NKe M TexHuke. JTH CBA3H HanGonee APKO BHAHLI B Temax «Bektopeis. «lpuronomeTphueckie
cooTHowWeHHsy, «Meton koopannaT» it « Teopema [Mudaropar.,

Vuedtbtit kypc «eoMeTpUA) BRAKOYAET CISAVIOLIHE OCHOBHBIE PA3ie/ibl COACPIKAHIAL «leomeTphyeckne
Gurvpsl 1oux croficTray. «M3mepenne reoMeTPHUSCKHN BEANUNHY, «[leKkapToBbl KOOPANHATL HA MNIOCKOCTI,
«Bextopbi», «/liskeHns naockocTHy. «lpeoGpazosanua nonobuar.

Ha i3yuenne yuednoro kypea «['eometpuar otoantes 204 uaca: 8 7 kaacce 68 HacoBs (2 Haca B HelelKy ),
8 8 kaacce — 08 yacos (2 vaca g Heaeno). B 9 kaacce — 68 vacos (2 waca B Heaeno).
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MJIAHUPY EMBIE PE3YJILTATDI OCBOEHMS MPOIPAMMUBI YUHEBHOI'O KYPCA
JTEOMETPHSI» HA YPOBHE OCHOBHOI'O OBUIETO OBPA3OBAHNSA

AHYHOCTHBIE PE3YJIbTATBI

JIHUHOCTHBIE PE3Y.ILTATHI OCBOCH A NPOTPAMMBI vueGHOro Kypea «FeoMeTpHa» XaparTepH3YHOTCH:

1) maTpHOTHYECKOE BOCTINTANNE:

npodaBiIcHHEM HHTEpeCd K npownoMy 1 HACTOALLEMY PUCCIU"'ICI(UI'I MATEMATHKH, UEHHOCTHBIM OTHOWEHHENM K
TOCTHASHHAM  POCCHIICKHN  MATEMaTHROR 1 poccHiickoll mMareMarTnyeckoil  WKOLL K HCNOALIOBAHIIO ITUX
SOCTHMEHHH B APYTHX HAYKAX W NPHKAAIHBIX cihepax:

2) rpakaancKoe 0 AYXOBHO-HPABCTBEHHOE BOCTIITAHIE:

FOTOBHOCTBIO K BbIMOMHEHIIO 00A3AHHOCTEl rpamaaHiba W PeaIH3aunn ero npas. APeACTaBACHHEM O
waTeMaTHUYSCKNX  OCHOBAX  (JyHKUMOHHPOBAHUA  PasiH4HbIN  CTPYRTYP. ABAGHUIL, MPOUCAYP [PAAIAHCROTO
ofwecTaa (HanpuMep. BBIDOPbLI. ONPOCHI). TOTOBHOCTLIO K QOCYIKASHIIO ITHUCCKIX NpooaeM. CBAZAHHBIN €
APAKTHHECKHUM MpUMEHEHEM TOCTHZKE HIT HayY KH. OCOIHAHHEM BAKHOUTI MOPATLHO-ITHHECRNN npuHuHnos B
AEATEALHOCTH YHEHOTO!

3) Tpya0BOE BOCHHTAHIE!

VCTAHOBKON HA AKTHBHOE YHACTHE B PELEHNN MPAKTHHCCKHN 3a1ad MATEMATHHECKOH HANPABACHHOCTH,
OCOSHAHMEM  BA/KHOCTH MATEMATHHECKOro O0pas’oBaHus HA  NPOTHKEHI geeil  KMIHM A0 YCMEWHOM
npodeccHOHATLHON ASATEABHOCTH W PA3BHTHEM HEOBXOIHMBIX YMEHHIT, 0CO3HAHHBIM BBIGOPOM U MOCTPOCHIEM
HHARBHAYATLHON TPaekTOpHN 00pPazoBaHNS H KNIHEHHBIX IAHOB C VHETOM JHYHBIN HHTEPECOB | OOLLECTBEHHBIX
notpedHocTei;

4) JeTeTHYECKOE BOCTIHTAHIE!

CHOCOOHOCTRID K IMOUHOHANLHOMY H ICTETHHECKOMY  BOCOIPHATHHY MATEMATHHECKIIN 00BEKTOB, 3az1ad.
peLeHIil. PAcCYHRAEHHIT, YMEHIIO BIAETh MATEMATHYECKHE 3AROHOMEPHOCTH B HCKY CCTREL

5) HEHHOCTH HAYUHOTO MOJHAHIS:

opHeHTaumelt B NEATENLHOCTH HA  COBPEMEHHYIO CHCTEMY  HAVUHBIN  (PeacTaBicHiil 00 OCHOBHbBIN
JAKOHOMEPHOCTAX PA3BITIA HEN0BEKA. NpHPpOdbl OGLIECTBA. MOHIMAHIEM MATEMATHUECKOT HAYKH KK Cephbl
GeOBEYECKON AEATENBHOCTH, DTANOB @8 PasBHTHS i 3HAUHIMOCTH A5 PA3BUTHA UHBAIHALUMK. OBIAACHIIEHM ATRIKOM
wATEMATHRH 1 MATEMATHUECKOT KYALTYPOI KAK CPEACTBOM MO3HAHNA MIPL. OBIALCHICN APOCTETLINMI HABLIKAMH
HCCIEI0BATENbCRKOMN AEATENALHOCTH,

6) pusnueckoe BocnnTanNe, GOPMIPOBAHIE RYILTYPBI J10POBLH T IMOUUOHATLHOTO Daaronoay4is:

FOTOBHOCTBIO MPHMEHATH MATEMATHUECKHE 3HAHWA B MHTEPECAX CBOSTO 3A0PUBEA. BEICHUA 3A0POBOTO
0Opala KH3HK (300poBOE MUTAHME, COANAHCHPOBAHHBI PeAiiM 3AHATUIT 1 OTAbING. Pery AApHIA znyeckan
AKTHEHOCTE), CHOPMIPOBAHHOCTRIO HABLIKA pedaekciin. NPHIHAHIEM CBOSTO NpaBa Ha OWHOKY M TAKOTO e Npasa
ApYroro 4eJoBeKa:

7) HROA0THHECKO0e BOCIHTAHNE!

OpHeHTaUHell HAa NPUMEHEHHE MATEMATHYECKHX 3HaHHE 404 peleHns 3alau B 00AACTH COXPAHHOCTH
OKpyAalOLedi cpebl, NIAHHPOBAHHA NOCTYNKOB W OUEHKI TIX BO3MOYKHBIX MOCAEACTBHI 115 OKpYKAIOWET Cpelbl.
ocoTHAHNEM ra00aNbHOMO XapakTepa IKOADTHHCCKIN npovaeM 1 NYTel 1N PelieHIA

3} ATAMTALNS K H3MEHAIOUINMEN YCT0BHAM CONNAILHON 1 flpll[]U.llIlJﬁ Cpeibll

FOTORHOCTLIO K ACHCTBHAM B VCAOBHAX HEONPEIEAEHHOCTI. NOBBILISHIO Y POBHA CBOET KOMICTEHTHOCTH
Yeped MPAKTHUECKYHO NeATe/IbHOCTh. B TOM HHCIS YMEHHE VUNTBEA Y APYTUN oneit. npHodpeTaTh B COBMECTHO
1e4TeAbHOCTI HOBBIE IHAHMS. HABLIKH H KOMIETEHLLITH H3 ONBITA APYTHN,

HEODXOAMMOCTHIO B (POPMHUPOBAHHN HOBBIX 3HARIIL B TOM HHCIC popMyIMPOBATL HACH. NOHATHA. THIOTE3b!
00 oO0bexTax W ABISHHAX, B TOM yucae paxee HEHIBECTHbLIN., OCO3ZHABATD .EI.EEIJIIIJ.II'I'bI COOCTBEHHEIX SHAHUI |
KOMNETEHTHOCTE, NJIaHNpOBaThL CBOE PasBHTHE!

CHOCOOHOCTBIO DCO3HABATE CTPECCOBYKD CHTYALLINIO. BOCTPHHINMATE CTPECCOBYIO CHTYAUIIO KAk BbI3OB.
Tpedy KL KOHTPMED, KOPPEeRTHPOBATh fpHHUMaeMbie PeLCHNA 1 AeficTeHA. (JOPMYTHPOBATE (I OUEHHBATL PHCKH
11 mocaeACTBHS, (POPMHPOBATE ONLIT.

METANPEAMETHBIE PE3YJILTATLI

MoinapaTeabibie YHUBEPCATbHbIE Yuelnbie neiicTi

v
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basoBsle 10T HYECKNE AelCTBIS!

e ELIAEIATH W XAPAKTEPH3OBATb CYLIECTBEHHLIE MAPHIHAKH  MaTeMATHHECKIA 00BERTOB.,  MOHATHIL
OTHOWEHHT MEKIY NOHATHAME, GOPMYTHPOBATH ONpEleNeHIts NOHATHIL, YCTAHABINBATD CVLLECTBEHHBI
NPHIHAK KAACCHDUKALNH, OCHOBAHNA 1% 0000LISHHA 1 CPABHEHNSA. KPHTEPITH NPOBOAHMOTO AHATHSE:

o BOCTPHHMMATH, (JOPMYANPOBATH M MPeoGpaloBLIBATL CYICACHIA: VTBEPANTEAbHLIC W OTPHUATEAbHEIC,
SAMHIYHBIE, HACTHBIE W 00LLHE, YCIOBHBIE!

o BLABASTH MATEMATHUECKHE 3AKOHOMEPHOCTH, B3AMMOCBAIN W MPOTHBOpPeuns B (AKTax. JaHHbIX.
sabaodennsax B VTBEPIKACHHAN. NPEealaratb  Kputepii  aas  BblABICHIA JaKOHOMEpHOCTER 1
npoTHBOPEUHIT:

e 2273TL BBIBOALI C HCHONB3OBAHHEM 3AKOHOB NMOTMKN, 1€IVKTHBHBIN W HHAYKTHBHBIN YMOZAKTIOHEHHI,
YMOSAKIKHEHHA MO AHANOTHH,

e pasGHpaTh 1OKA3ATEABCTBA MATEMATHYECKHX YTBEPAICHHH (NPAMBIC W OT APOTHBHOTO). APOBOANTE
CAaMOCTOATENLHO HECNOWHBIE J0KA3aTENLCTBA MATEMATHHYCCKHN (I)&HTOB. BLICTPANUBATE E.'lpl'}'\leHTﬂLLl”O.
APHBOANTH NPHAEPBI H KOHTPAPHMEPBL. 0G0CHOBbIBATD COOCTBEHHLIE PACCY AACHUA!

e suidHpath cnocol pelenns yueGHOI 3anaun (CpaBHHBATL HECKOJILKO BAPHAHTOB PLilCHIA, BLIOHPATH
HapOoaee NOANOAAWING ¢ YUETOM CAMOCTOATENBHO BbIASICHHBIX KPUTCPHCE).

bazosbie HCCAEI0BATRILCKIIE aeicTsusn:

e HCMOAL3IOBATH BOMPOCH KAk HCCNENOBATENLCKIUIT MHCTPYMEHT MOIHAHIA, (popMyYANPOBATL BONPOCHL,
dukcHpyIOLLHE  NPOTHBOpeYHe, NpoGAeMy. CAMOCTOATEABHO YCTAHABANBATL HCKOMOE M AAHHOC.
(hopMHPOBATE THAOTE3Y. APrYMEHTHPOBATL CBOID NO3HLHIO. MHEHMNC,

e MPOBOINTL MO CAMOCTOATENHHO COCTABIGHHOMY  IUIAH) HECNOMHbIT  IKCnepuMenT. HeGonblIoe
pHechae10BaHue no }'CTE}HOB.’IEHII}O OCUGEHHOCTEﬁ MATEMATHYECKOTO 00beRTA. 3ABUCHMOCTEI O0bEKTOR
Mesay coboit:

o CcavocToATenbHO GOPMYIHPOBATh 0GOOWEHIA 1 BLIBOALL N0 PE3y/ibTaTaM NPEBEASHHOIO HabIOACHHA.
HCCIe10BAH IS, OLEHHBATD JOCTOBEPHOCTD MOAYYEHHBIX PE3YAbTATOB, BLIBOIOE It 0500 HITL

e MPOrHO3MPOBATL BOMOMHOS PA3BMTHE NPOLECCA. & TAKKE BBLABHIATL NPCANOIOACHIA O €r0 pasBilTHil 8
HOBLIX }C.‘IOBI.ISIK.

Padota ¢ undpopmauneii:

o BRMEANTH HENOCTATOMHOCTH 1 H3OBITOMHOCTH HH(OPMALIIL JAHHBIX. HEOOXOONMbIN 107 PEUICHIA
3a3auil

e BLIGHPATL. AHANNZNPOBATL, CUCTEMATH3NPOBATL 1l HHTEPNPETHPOBATE HHOPMALLHIO PASIHUHBIN BIHAOE |
(hopm NpeacTasIeHIA:

o puiGupats Qopmy npeacTaBneHus HHGOpPMAUMH o MAJKCTPHPOBATL PeldeMbIc 3a1d4M CxXemMamMi,
AMarpaMManmil, HHOM rpadHKoii it HX KOMOHHALHSMIL

e OUeHHBATL  HADSKHOCTL  uHGOPMALHN MO KPUTEPHAM.  OPEAIMKEHHBIM - yuHTeNeM WK
CHOPMYTTITPOBAHHBIM CAMOCTOATEILHO.

KOMMYHHKATHBHBIE YHIBEPCAIbHbIE yueduble aelicTBus:

e  BOCMPHHHMATH W (POPMYTNPOBATH CYKICHHA B COOTBETCTBIN € YCAOBHAMIL H UC/ARMH oflIEHNA, ACHO,
TOMHO, FPAMOTHO BBIPAKATH CBOIO TOUKY 3PEHHA B YCTHBIX H MICLMEHHbIN TRCTAN, 1aBaTh NOACHEHNA MO
OOV petleHiis 3a1aui. KOMMEHTHPOBATh MOy YEHHDIT pe3yabTat:

o B NOZe OGCYAIEHNA 31aBATL BOMPOCK! N0 CYLUECTBY 00CY KATCMOIT TeMbl. NPOGACMbL. PellaeMon 3aLati,
BLICKE3LIBATL HASH, HaAUCICHHbIC HA MOHCK |)r_‘LL|€HIlﬂ. CONOCTABIATE CBUH L'}H\_]EHIISI < L‘}}i\'JCH!I}-i'\Hl
APYIHX VUACTHIKOB AHANOrd, OOHApYK1UBaTh pasaiiie 1 CXOacTeo no3NUKL. B KOppekTHON dopme
(GOPMYTHPOBATE PASHOTIACHS. CBOH BO3PAKEHIIAL

*  MPEACTABAATL PE3Y/IbTaThl PEWISHUA 3AZAUN, IKCMEPUMEHTA. HCCASIOBAHIIA. NPOERTA. CAMOCTOATENBHO
BbIGHPATL (JOPMAT BHICTY NACHISA ¢ YHETOM 337134 NPE3eHTALITI I ocoOeHHOCTel ay IHTOPHI:

. NOHUMATE W NCNONb30BATL npelm_\mem‘aa HG'\iaHJHO“ H Hl-l.]lIBH_'l)EL[I;HOI'I. p'dGU!bl fpH PULUE'H““
yueOHbIN MATEMATHYECKIN 3334,

e NPHHUMATL Uelb COBMECTHOM JACATEABHOCTH, MUIAHHPOBATE OPFAHI3ALIMIQ coBMecTHO  palors.
pacnpeneisTh BHAbl padoT. N0rOBAPHBATLCA, ODCYHAATH OPOUECC W pesyabrar padoThl, oboduaTh
MHEHHS HECKOIBKHX JTHONEH

o VUACTBOBATL B FPYNMOBbLIX (Dopmax padoTer (0OCYKACHHA, OOMEH MHEHUAMIL, MO3TOBBIC WTYPMbBI 1
apyrue). BoINONHATL CBOK HaCTh paboTsl M KOOPLMHWPOBATH CBOH QCHCTRIA C APYTHMIL HACHANI

/
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KOMAHZb!, OLEHHBATL KAUECTBO CBOEro BKaaa B o6uwnil NPOAVKT Mo KpHTepHan. chopmyiHpoBaHHbIM
VHACTHHKAM M BIAHMOLEHCTRIA.

PeryisiTuBnbie yHnuBepeaabible yuebnele aeiicTBis

Camooprasusauns:

. CAMOCTOATENbHO COCTABAATE TJaH, aiaropuTv pelieHim 3aiaqin (HAHW €ro HacTb). nmﬁupa“rb ¢nocod
pelcHHA € YYETOM HMEHOUWHNCA pecypcos 1 CODCTBEHHBIN  BO3MOIKHOCTEN. ApPryMEHTHPOBATE H
KOPPEKTHPOBATL BAPHAHTHL PELLEHNTT ¢ YUETOM HOBOIT IHH(IOPMALLIIL

CamMOROHTPOb, IMOLOHAILHbITT IIHTEAIERT:

o BHAZETH CNOCOGAMH CAMONPOBEPKH, CAMOKOHTPOS NPOLECCa H PE3YNbTATA PeUICHIS MATEMATHYECKOH
3anayii

e npenBHAeTL TPYOHOCTI. KOTOPHIE MOTYT BOIHUKHYTH MPit PELUEHII 3314, BHOCHTL KOPPEKRTHBE! B
eATEALHOCTE HA OCHOBE HOBLIX OOCTOATEABCTE, HAMLACHHLIN OIIHGOK. BHIABIEHIBIX TPV IHOCTEI!

L4 OLUEeHUBATE COOTBETCTRHE pe3yabTaTa ICATE/IbHOCTH NOCTABASHHON  Lean n VCIOBHAM. QOBLACHATE
NPHYHHDBI NOCTHWREHHA HAM HEAOCTHMCHHA UEAN, HANOIHTh DLIJIK:!I(_\. JaBATE OUEHKY IlplloﬁpeIéHHU\i_\
OnbITY.

MPEAMETHBIE PE3YJILTATDI

K koruy 0GyueHns B 7 kaacee 00yHQOULIICA NOAYUNT CACAVIOUINE NPEAMETHBIE PE3} ALTATL

Pacnoinasath H3IVHeHHsIZ FEO'\!ET[JH‘[L“CKH:‘ tbur)'pm. Ullpe‘].e.'lﬂTb A B3ANMHOE PacnonoskeHNe, iI"sOé]Jﬂ}i\'aTb
reoMeTpHUEcKie (PUIYPLI, BUINOHATE YEPTEXRH N0 YCAOBIIO 3alaum. HIMepaTe AHHEIIHbIC 1 YTI0BbIC BEANYIHGI,
PewaTk 3a1a4id Ha BbIYHCAEHHE TIHH OTPE3KOB 1 BCIHYHH X rCs.

Jlenats rpyOyl0 OUCHKY THHEIIHBIX W VIIOBBIX BEIHUHH MPEAVMETOB B PEadbHON JKHIHH, Pasmepos
MPHPOHBIX 00BEKTOB. PAa3aniaTh Pa3vepsl ATHX OOBEKTOR 110 NOPATKY BEAH'HHDI.

CTpONTL UepTeski K reoMeTpHUECKIM 3a2a4aM,

[MonL30BaTHEA  APHIHAKAMI  PABEHCTBA  TPENTOABHHKOB.  HCMOALI0BATL  MPISHAKE 11 CBOKHCTBA
paBHOGeIPEHHbIN TPEYTOALHHKOB MPH PELSH K 3a1ay.

[TpOBOANTB NOTHUECKIE PACCYHACHNA ¢ HCNOAL3OBAHHEM [COMETPHHECKHN TeOpen.

[lonb30BaThes  NPHIHAKAMH  PABEHCTBA  MPSMOYTOAbHBIN - TPEYFOALHIKOB. CROHCTBOM  MeaHaHbl.
ApOREAEHHOI K MHNOTEHY3E NPAMOYTOALHOTO TPEYTOAbHUKA. B PELUCHINIT FCOMETPHYCCRITN 331aH.

OnpenenaTh NAPALIENLHOCTS MPAMBIX C MOMOWIBIO VIIOB, KOTOPbIE 00PA3YET € HIUMI CEKY LIaA. Onpeaeants
AAPAANEALHOCTS MPAMbIX € MOMOLBIO PABEHCTRA PACCTOAHMNIT OT TOYEK OAHOT APAMOTT 10 TOUEK APV rofl npaMail.

PelaTh 32241 Ha KAETHATOI Dymare.

[1pOBOANTE BEIMHCITEHNS I HAXOANTL YHCI0BLIC H OYKBEHHEI® JHAUCHIA YINOB B FTCOMETPHYSCKIX 301a4ax ¢
HCTIONB3OBAHHEM CYMMbl YII0B TPEYFONLHIKOB #  MHOFOYTO/IHUKOB. CBOICTB Y FI0B. 00paioBaHHbIN TIPH
nepeceueHni ABYX NAPANIEIbHBIX NPAMBIX CekywWweil. Pewars NPaKTHYECKIE 3a1at 1 Ha HANOAACHIE Y108,

BrazeTh NOHATHEM FEOMETPHUECKOTO MECTA TOYEK, YMETh ONpenensth GHEcekTpiCy yIia i cepeaiHHblil
neprienInKYIp K OTPE3KY KAK reoMeTpHUeckie MeCTa TOUekK.

(DOp.\l_\J'lI!POBﬂTh onpeagieHn n}\'p}}!\'HOCTH H Kpyra. SOPdBL H anameTpa OI{]J}}!CHU\,‘TII. MOABIOBATHCH HMX
ceoficTBaMIL, YMETL NPUMEHATE 311 CBOTICTBA NMPI PeWEH NI 3aa4.

BrazeTs MOHATHEM OMHCAHHON OKONO TPEYTOALHIKA OKPYAHOCTH. YMeTb HANOAHTL ©C  LCHTP.
Moap3oBaThes GAKTAMH 0 TOM, HTO GHCCERTPHCH YTAOB TPEYIOAbHITKA MEPECeRAOTCA B OIHOIT TOUKE, 1 O TOM. YTOD
cepeatHHbIe NepPreHIIKY APl K CTOPOHAM TPEYTONLHIKA NEPeCeraloTes B OAHOI TOYKE.

BraneTh NOHATHEM KACATENLHON K OKPYAHOCTH. MONL30BATLCA TEOPEMOil O NEPACHANKYAAPHOCTH
KacaTeNbHON 1 paanyca, NPoBeIEHHOTO K TOMKE KacaHa.

[Moib308aTLEA NPOCTENLHM I FEOMETPHYECKHMIT HEPABEHCTBAMH, NOHUMATE HA [PaK HUECKHIT CMbICT,

[1poBOANTL OCHOBHBIE TEOMETPHYECKIE MOCTPOCHISA ¢ NOMOLLBIO LHPKYIA 1 AuHeiikn,

K koHuy ofyyeHia B 8 knacce 00yHatOLLIHCA NONYUHT CACAVIOULIE NMPEAMETHBIC Pe3yAbTaTbI

PACMO3HABATL OCHOBHBIE BHAbI HYETHIPEXYTOALHUKOB, HX IEMEHTBL, [OIb30BATLCA HX CBOTICTBAMH MpH
peLleH il FeOMETPHUECKHX 3a1aY.

[IpHMEHATL CBOFCTBA TOUKH TIEPECEHEHHS MEANAH TPEYTONbHIKA (LEHTPA MACC) B eIt Jazau.

—

A

o

[okymeHT co3aaH B anekTpoHHon chopme. Ne 41 ot 29.08.2023. NcnonHutens: 3akmesa W.I. B I/IEKTPOHHbBIA
Ctpanuua 5 u3 13. Ctpanuua cosgaHa: 11.03.2024 13:41 =¥ TATAPCTAH



Bragerh NOHATHEM CpeaHeii nHHKN Tpeyro/ibHUKa 1 TPancunit.

reomeTpHuecknX 3aaa4. [10/16308aTLCA Teopenmoil Maneca o TeOpEMOil 0 NPONOPUHOHAS

WX 4NA pCLUCHIIﬁ I'lPﬂI{TH'-IeCI(HX 3anaM.

[puMeHaTh NPH3HAKM 11010815 TPEYFOALHHKOB B pellcHitn FeOMETPHMECKIN 3
Monv3osateea Teopemoit Tudaropa and peleHiis TeoMeTPUIECKIn

MATEMATHUECKY IO sMonen. B MpakTHUEC KHX  3adaudax.
COOTRETCTBYHOUINE OMHHDBIL

Bnagerh MOHATHAME CHHYCA, KOCHHYycA H TAHrEHCa
[MoAb30BATLCA ITHMI NOHATHAMI ATA PELLCHII NPAKTHHECKNN 3a1a4.
BriuncaaTs (paziniHbiMu crocofami) MuoWAb TPEyronbHuka i
(MOAB3YACH, rae HEOOXOANMO, kanbkynaTopom). [ipumensTe 001
BaajeTh NOHATHAMM BIHCAHHOIO 1 UEHTPATBLHOTO YT, 1
ey Nopaamil (CeKy utmi) H yrae MekKIy KacaTenbHOM i NOpI
Brajierh NOHATHEM ONMHCAHHOTO YeTBIPEXY FOLHHKA, MPHMEHATE croiicTe

npu pr'.‘Lj.idHHIrI 3a0a4.

anIMEHHTb ﬂU.’l)"—lfHHblC JHAHMA Ha l'lp;lKTHKC — CTpONTh Marema
AHIHH H ﬂpOBOﬂHTb COOTBETCTBYHOLLNE BbIMHMC/ASHHA C I"lpHMEHt‘.‘HHB\l noaodus i

HEOBNONHMO, KATbKYAATOPOM ).

K konuy o0yuenusd 8 9 knacce ofyuatowmiics noayHil caeayowie n
3HATL TPHIOHOMETPUUECKUE VHKLI OCTPBIX YIA08.
APAMOYTOMBHOrO  TPEYTOabHIKA («pelenie APIMOYrOIbHbIX

KAbRY NATOPA ) AIIHEL Hyrabl nnA HeTaG Y HBIN IHAYUSHUI.

Moab30BaThes (GOpMyIAMI NpHBEISHIA 1 OCHOBHBIM TPHFOHOMETPHUSCKIM TOK

CL)OTHOLIJeHII.rl Memray Tp1II'UHO'\1[?'1‘[)1{‘!8[.‘!\'“\1H BEANYHHAMH,

Henoap3osath TeOpembl CHHYCOB i KOCHHYCOB AN HANOKICHIA P
(«peteHne TPey roNbHHKOB) ). APUMEHATE HX MIPH PELLeHIN reoMeTPIMECKIN 3dat.

Braseth NOHATHAMH NPeOOpasoBaHila noaobua.

Mo7b308aTLCA CBOICTBAMH noaodua MPONIBOALHBIN Quryp.

HOA0BHBIX (UTYP B OKPYKAUOLEM MIPE.

MNoav3eBaTbes TeopeMami ] I'1p01|38{.’ﬂ.EHHI.I. QTpeIKOB xopa. ©

Keaipate KacaTenbHoil.

MoAb30BATHCA BEKTOPAMIL. MOHIMATH HX reoMeTpHYecKuit 1 (i3l
FeOMETPHHECKHX W PUINHMECKIX 3a1aH. [pHMenaTs CKandpHoe npoisBeieHie BE

V0B,

[onb30BaTLCH METOAOM KOOPAHHAT Ha MAOCKOCTH, TPHMEHATHL €TO

NpakTHHECK HX 3alad.

BraaaeTh NOHATHAMI ﬂpilBHI'leOl’O ?\1i-lUFO}"|'0.-"Ibl-HiI\'ﬁ. AAHHBL OKPYIK

;".\J!IBHHOfI Mepbl yraa. YMETh BLILWCIATE 0A0WaAdb Kpvr
NPaKTHYECKHUX 3aaaMaN.

Hax011Th OCH (111 LEHTPbI} CHMMETPIH GUryp. TPUMEHATE ABIRCHIA T
TIpHveHs T NONYHEHHbIC SHAHIA Ha MPAKTIKE — CTPOUTE vaTemaTHHecKkie Moae
336N H NPOBOLKTE COOTBETCTBYIOULIE BLIUHCISHHA € NPHMEHEHIEM noodus i

(MoAB3YACH, F1e HEOOXOAUMO. KANbRYASTOPOM ).

CaMOCTOATEILHO

COOTBETCTBEHHBIN
yMeTh BLIUHCIATE ATHHbI
nonodHpix  (Guryp. [IpHMEHsTs cpoficTsa NOAOOMA B MPAKTHHECKHUX 3AIAUAX.

II'IPDIBBC_'IEHHII

a4 | ero uacteit

l'li)llMt?]Inﬁ'l'b X CBOICTBA Npu PI:‘UJCHHH
IEHBIN OTPE3RAN. l'I]'\llf\ieHﬂ b

eckny zanad. CTpouTs

W HaNodNThb

MO MPANI O FOJIBHOTO  Tpe) roNbHHKEL

HJOWAAN MHOTOYFOALHBIN  uryp
VUEHHBIE YMEHNA B MPAKTHYECKHN 3dda4ax.
CrIONB30BATH TEOPEMBI O BANCAHHBIX YLAdN, VAN
Off NPH PeLlieHN FEOMETPHASCRIR 32144,

4 OMHCAHHOTO YETHLIPEXY FONbHITKA

THUeCKHe MOACAH ang 3aaau p:‘i’l.-"ﬁhHOiul
Tplll'nl-lOMt"Tlel (NONb3Y ACh. rie

pt‘.lMETl-lble pei_\thTaTbll
HAXOAMTL € WX MOMOULbKY pa3
Tpey rofibHUKOBY ).

AU HbIE IEMEHTBL

(¢ MOMOLLBK

AeCTBOM /18 HAXORIACHIA
AT HBIY  WIEMEHTOB TPEYTONbHIED
nonoGubx  Guryp.
HANOANTL NTAbL Y
VaeTh NPHBOINTL [PHMERS

OTpE3KoB CeRy N, O

eckhil cMbICa, FlPH'\‘:t‘HHTb HX B |Jr.'LLl€HIH|
KTOPOB 18 HANOQUKICHIA ANMH KW

B pelcHin i't‘.'UMETpll‘lt'CR'II.\ H

AlMHbl VTR OKpY®RHOCTH I
[lpuMeHATD NOAYHEHHbIE yMEHIA B

AOCKOCTH B NPOCTE LN Sy HaAX.
AW A8 3a2au peanuHol
pireckiy (y KL

{
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COAEPKAHHE OBYUEHWS
7 KJMACC

HauanbHble MOHATHA reomeTpun, Touka, npamas, oTpesok, ay4w. Yroia. Buie yraos. BepTukaibHbie #
cmenHble yrabl. Buecextpuca yraa. Jlomanas, MHoroyroabHHK. [1apanneabHocts W nepneHaHKyAApHOCTE PAMbIX.

Cinnierpuunbie Gurypel. OcHOBHbIE CBOIICTBA OCEBON CUMMETPHIL [MpHAvEpLl CHMMETPII B ORPY/RAIOLEM
MHpe.

OCHOBHbIE TIOCTPOSHHS ¢ MOMOULBKY LWIPKY AR 11 THHETKH. TpeyronbHik, BoicoTa. MednaHa, OHCCeRTPpHCA.
HX CBOICTBA.

PagHOGEApEHHbIT 1 PABHOCTOPOHHUTT TPEYrObHHKN. HEPABEHCTRO TPEYTOIbHIIKA,

CpoiicTBa 1 NPH3HAKY paBHOGEAPEHHOro TPEyroibHiKa. [IpnsHaKki paBeHcTBa TPEY FOAbHITROB.

Cpoiictea W MPU3HAKH nNapaiienbHeix  npambix, CyMMa  Yrios  Tpeyroibhika. BrewHne  yribl
Tp(’._\'I'O.f]bHIIKa,

[pavoyronsHeii TpeyroabHik. CBOMCTBO MednaHbl MPAMOYTOABHOTO  TPEyTOABLHHKA, npoBe1€HHON K
runotenyse. [[PH3HAKH PABEHCTBA MPAMOYTONBHBIN TPEYroNbHIUKOB. [1pAMOYrOAbHbIT TREYTOALHIK C YIN0M B 30,

HepageHeTaa B reOMETPUU: HEPABEHCTBO TPEYTOABHUKA, HEPABCHCTBO O ANiAC J0MaHoil. Teopema o
Gonbllew yrae 1 50abieil CTOPOHE TpeyroabHika. [eprnexinky nap i HaKkAoHHILA.

[eomeTpuueckoe MecTo Todek. biuccexTpuca yraa W CepelHHHbIF NEPEHANKYAAP K OTPe3k) Kak
FCDNIETPII‘{GCKHE MECTa TOHECK,

OKpyARHOCTb 11 KPYF, XOPIA W IHAMETP. HX ¢BOficTBa, B3aumMHoe pacnofomeHIe OKPYAHOCTI i npaMofl.
KacareneHas u CeRYaa K OKPYIKHOCTH, Oh’p)'}!\'HDCTb. BNUCAHHAA B VIO BrincanHas 1 OMHCaHHRA OJ{p}'A{HUL'TI!
TPEVTOMBHIIKA,

8 KIIACC

Yerwipéxyroapiukit. [lapanienorpamm, ero npu3Haki o CBOACTBA. YacTHble cayuan napaiieaorpaMmos
(MPAMOYFOALHIEK, POMO, KBAApaT). WX NpU3HAKH U csoficTea, Tpaneuns, pasrodoKas Tpaneums, eé CBOICTBA 1
npusHaki, [lpavoyronsHaa tpaneuns.

Meton yvasoenns Meanael. LieHTpaneuas cummeTpus. Teopema Daneca 1 reopema O NPONOPUHOHAILHBLIX
OTpe3Kax.

Cpeznie AHHITH TPEYTONLHHKA W TpaneLy. Ligntp vace TpeyroapHika.

MonoGue TpevronbHkoB, Kod(GduuneHt noaotus. MpusHaky nonodua TpeyroibHukos, Hpumenenie
noaoGHs Mnpy petiedty NPAKTHHSCKHN 3a1a4.

Cpoitctsa naowaneii reoMeTpuueckuy Guryp. @opmynbl A7 nAOUATH TPEYFOALHITKA. MAPAIACOTPaMM.
pomda n Tpaneumit. OTHowWwe e niou@achi noaodHeIX Guryp.

BuitnicieHie nIoIaieit TpeyroabHIKOB i MHOTONTO/IbHIKOB Ha KneTuaroli Gyvare.

Teopewma [Mugaropa. [pumenenne Teopemsl [ndaropa npy pelieHiln NPAKTHYECKIN 3a1ad.

CHHYC, KOCHHYC, TAHTEHE OCTPOTO YA APAMOYIOALHOIO TPEYTOAbHIKA. (OCHOBHOE TPHTOHOMETPIMECROT
tomaectso. Tpuronomerpuueckue GyHkunn yvenos s 30, 45 1 607

BrucaHHble 1 UEHTPaibHbIE YIAbl, YFOA MEKIY KacaTenbHOH M xopaoil. Yribl mMeRily Nopaami u
cery s, Brincantsie 1 0nUcaHHble HeTbIPEXY TOJBHIKH. Bianvioe pacnofoieHie a8y x OKpY#iHOCTE. Kacanie
OKpyAcHOCTell. O0WHe KacaTebHble K ABYM OKPYKHOCTAM,

9 KJIACC

CuHye, kocHuyc, Tadrenc yraoe ot 0 10 180°. OcHOBHOE TPHIOHOMETPHUECKOE TOKIASCTBO. DOpMybl
ﬂpllBt’JEHHﬁ,

PeleHie TpeyroabHHKOB, Teopema KOCHHYCOB W Teopema cHHYcoB. Peluenne npakTHucckix 3anad ¢
HCTIOb30BAHHEM TEOPEMbI KOCHHYCOB H TEOPEMBI CHHYCOB,

[TpeoGpaszorarne noaodus. Monodite COOTBETCTBEHHBIX J1EMEHTOB.

Teopema © NpOH3BEACHII OTPE3IKOB XOPIL. TeOpemMbl O NPOU3BRACHIN OTPE3KOB CERYIIMN. TeOpeMa o
KBAIPATE KACATeNbHOTI.

BekTop. AnuHa (MOIYAL) BEKTOPA, COHATPARIEHHbIE BEKTOPLL. APOTHEOMOIOKHO HATIPUBICHHLIE BEKTOPLL.
I{O.ﬂ.‘lich‘,ﬂpl-lOCTb BERKTOPOB. p:’jBEHCI'BO BeHTOpUB. 0ﬂepauu|1 Hall BeKTOPaMiL, Paszaoserne BERTOPa 1o ABYM
HeKOAHHeapHLIM  BekTopan. KoopaiHatel sektopa. CkanapHoe APOHIBEACHHE BURKTOPOB. NpHMEHcHie 114
HANOZKACHHSA AAUH 1 VII0B,
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HekapTossl KOOPAMHATL! HA NAOCKOCTH, YPaBHEHHS NPAMOI H OKPYAKHOCTH B KOOPANHATAN, NEpeceteHie
OKPYAHOCTER W NpAMbIX. MeTo1 KOOPIHHAT H ero MpHMeHeHIe.

[MpaBuibHbIe MHOFOVIOABHHKH, [lanHa OKPVKHOCTU. [ pPaaycHAs © paaHaHHas Mepa \rid., BblYHCIEHIE
ANHH AYT okpyskHocTel. [Tnoans Kpyra. cekTopa. cerMeHTd.

JBHKEHNA MNOCKOCTH 1 BHYTPEHHIE cHMMeTpHil GUrvp (dAeMeHTapHble npeiactasiedns ). [NapanieabHbiii
nepenoc. MNoeopor. e
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Jluct cornacoBaHus k gokymeHTy Ne 41 ot 29.08.2023
MHnunaTop cornacosaHnus: 3aknea W.I. Qupektop
CornacoBanue nHnyumpoBaHo: 11.03.2024 13:42

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 3aknesa U.I". A

11.03.2024 - 13:42
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