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IHHOACHUTEJIBHAA 3AIIMCKA

I'eomerpuss Kak OJMH M3 OCHOBHBIX PAa3ZCNIOB IIKOJBHOM MAaTEMAaTHKH, MMEIOIIMM CBOEH LEIbIO
o0ecneunTh U3yuyeHUe CBOMCTB U pa3MepoB (pUryp, UX OTHOUICHUH U B3aUMHOE PacIOJIOKEHUE, OIUPACTCS
Ha JIOTMYECKYIO, JIOKAa3aTeIbHYI0 JHHUIO. L[eHHOCTh M3yueHHs] TeOMETPHH Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHMsl 3aK/IIOYaeTCs B TOM, YTO OOYYaIONIMHCSA YYMTCS IPOBOJUTH JOKAa3aTEIbHbIC PACCYKICHMS,
CTPOUTH JIOTMYECKUE YMO3AKIKOYECHUS, JOKA3bIBATh UCTUHHBIC YTBEP)KICHHUS U CTPOUTh KOHTPIPUMEPHI K
JIOXKHBIM, IPOBOJIUTH PACCYKACHUS «OT IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIUPOBATH
oOpaTHBIE YTBEPKICHUS.

Bropoiil nenpro n3ydeHusi T€OMETPUU SIBJISIETCS MCIOJIb30BaHUE €€ KAK MHCTPYMEHTA IPHU PELICHUU
KaK MaTEeMaTHYECKUX, TaK U NPAKTUYECKUX YEPTEX WM PUCYHOK, HAWTH IUIOLIAJb 3€MEIBHOIO Y4acTKa,
paccuuTaTh HEOOXOAMMYIO JJMHY ONTOBOJIOKOHHOTO Ka0enss WM TpeOyemble pa3Mmepbl rapaxa ais
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTENbHAs JUHHUS B H3ydeHUH reomerpuu. [lpu
pelIeHNH 3aJad IMPAaKTUYECKOr0 XapakTepa OOydyarolMHCA Y4YUTCS CTPOUTh MaTeMaTHYECKUE MOJAEIH
peanbHBIX JKU3HEHHBIX CUTyalUid, IPOBOJUTH BBIYUCIICHUS W OLCHUBATH AaJIEKBATHOCTbH IIOJIyYEHHOT'O
pe3yibTara.

Kpaiine BaxxHO NOJUEPKHUBATH CBSA3M F€OMETPUU C JPYTUMH Y4eOHBIMHU MpeAMETaMH, MOTUBHPOBATh
UCIIOJIb30BaTh ONPEJCIICHUs TEOMETPUUECKUX (GUIYp U TOHATUM, JAEMOHCTPUPOBATH IPUMEHEHHE
IIOJyYeHHbIX yMEHUH B (U3MKE U TEXHHMKE. ODTU CBsA3M Haubosiee SIPKO BUAHBI B TeMax «BekTops»,
«TpuroHomerpuueckue cooTHoueHus», «Meron koopauHaT» U «Teopema IIudaropar.

VYueOublii kypc «l'eomeTpus» BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3Jielbl  COJCpYKaHUS:
«['eomerpuueckue ¢Gurypsl U HX CBOHCTBa», «lI3MepeHHE T€OMETPUYECKUX BEIUYMH», «JlekapToBbl
KOOP/AMHATBI Ha INIOCKOCTHY, «BekTopel», «/[Brxkenus miockoctu», «IIpeodbpasoBanus nogoous».

Ha m3yuenue ydyebHoro xypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 dacoB (2 yaca B
Hezeno), B 8 kimacce — 68 gacoB (2 gaca B Hezeno), B 9 kinacce — 68 gacoB (2 yaca B HEJIGIIO).

l. ININIAHUPYEMBIE PE3YJIbTATBI:
- JUYHOCTHBIE:

e (opMHUPOBAaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH O0YUarOIIMXCs K
CaMOPA3BUTHIO U CaMOOOPA30BaHHIO HA OCHOBE MOTUBALIUM K OOYYEHUIO U 110 3HAHUIO, BBIOOPY
JanbHenIero o0pa3oBanys Ha 6a3e OpUEHTHPOBKHU B MUpe Ipodeccuil u npodeccroHanbHbIX
NpeIOYTeHUH, 0CO3HAHHOMY MTOCTPOSHUIO MHAMBHIyaJIbHOM 00pa30BaTelIbHOM TPaeKTOPUH € YUETOM
YCTOWYMBBIX MIO3HABATEIILHBIX HHTEPECOB;

e (opMHUpOBaHUE IIEJTOCTHOI'O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOIIECTBEHHOMN MPAKTHKHU;

¢ (opmHpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUU U COTPYJHUYECTBE CO CBEPCTHUKAMU,
CTapIIMMHU ¥ MJIQJIIIIMMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIIEI0BATEIBCKOM,
TBOPYECKOM M JPYTUX BHIAX JEATEINLHOCTH,

® yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIIU B YCTHOM U MUCbMEHHOW pedu, MOHUMATh CMBICT
MOCTaBJICHHOMW 3a/1a4H, BHICTPAWBaTh apryMEHTAIINIO, IPUBOIUTH PUMEPHI M KOHTPIPUMEDBI;

® KPUTUYHOCTb MBIIUIEHHS, YMEHHE PacllO3HABATh JOTMUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh
TUIOTE3Y OT (PaKTa;

® KpEATUBHOCTbH MBIIIJIEHUS, THULIMATHBA, HAXOJUUBOCTh, aKTUBHOCTb ITPH PEIIEHUH T€OMETPUUECKUX 3a/1a4;

® yMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yiIbTaT yueOHONH MaTeMaTHUECKOM A TeNbHOCTH;

® CIOCOOHOCTh K IMOLIMOHAIBHOMY BOCIIPHATHIO MAaTEMaTUYECKUX 00BEKTOB, 337124, PELICHUH, pacCyKICHHUH.

-METAIIPEJIMETHBIE:



YMEHHE CaMOCTOSTEIIHHO TUITAHUPOBATh AJIbTEPHATUBHBIC ITyTH TOCTHKEHHS 11eNIeil, 0CO3HaHHO BBIOMpaTh
HanbOonee 3(h(heKTUBHBIE CIIOCOOBI pelIeHUs! Y4eOHbIX U TO3HABATENILHBIX 33/1a4;

YMEHHE OCYILECTBIISATh KOHTPOJIb 110 PE3YJbTaTy U 10 CrIOco0y JIEUCTBUS HAa YPOBHE IIPOU3BOIBHOIO
BHMMAaHHUS U BHOCUTb HEOOXOJMMbIE KOPPEKTHUBBI;

yYMEHHE a7IeKBaTHO OLICHUBATH MTPABUIILHOCTh WIIM OIIMOOYHOCTH BBINIOHEHUS yueOHOI 3a1aun, e€
OO0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BOSMOKHOCTH €€ PEIICHUS,

OCO3HAHHOE BJIAJICHHE JIOTMYECKUMHU JICHCTBUAMMU OIPE/IeNICHUs TOHATHUH, 0000IIEHNS, YCTaHOBIICHUS
aHAJIOTHH, K1acCU(UKALMK Ha OCHOBE CAaMOCTOSITEIIFHOTO BBIOOpa OCHOBAHUI M KPUTEPHEB, YCTAHOBICHUS
POIOBUIOBBIX CBA3EH;

YMEHUE YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U, CTPOUTH JIOTHYECKOE PACCYXKICHUE,
YMO3aK/IIOUeHNE (MHIYKTUBHOE,

JEAYKTHBHOE U 10 aHAJIOTHX) Y BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHATH U IIPE0OPa30BbIBATH 3HAKOBO-CHMBOJIMYECKUE CPEJICTBA, MOJCIH U CXEMbI
JUIS pellieHNs] y4eOHbIX U [I03HABATENbHBIX 33/1ay;

YMEHHME OpraHHW30BbIBaTh y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIbHOCTD C YUUTENIEM U
CBEPCTHUKAMHU: ONpPEJIeIIATh e, paclipeAeaTh GYHKIMU U PO YYACTHUKOB, OOLIME CIIOCOOBI paboThI;
yMeHHe padoTaTh B IpyIIie: HAXOAUTh O0IIee peleHne U pa3periaTh KOHQIMKTH HA OCHOBE COTTIACOBAHMS
NO3UIMI U yu€Ta MHTEPECOB; CIIyLIAaTh NAapTHEPA; (OPMYIHUPOBATh, APIYMEHTUPOBATh U OTCTaUBATh CBOE
MHEHHE;

(bopMupoBaHUe 1 pa3BUTHE YU€OHOM 1 OOIIEN0Ib30BATENbCKOW KOMIIETEHTHOCTH B 00J1aCTH UCIOJIb30BAHUS
MH()OPMALTMOHHO-KOMMYHHMKAIIMOHHBIX TexHoorui (MKT-kommnereHTHOCTR);

[IepBOHAYAJIbHBIE MPEJICTABICHUS 00 HIEsIX U O METO/IaX MaTeMaTUKU Kak 00 YHUBEPCATbHOM SI3bIKE HAYKU
Y TEXHUKH, O CPEJICTBE MOJIETIMPOBAHUSI SIBJIEHUH U IIPOLIECCOB;

YMEHHE BU/IETh MAaTEMAaTUYECKYIO 3aJjauy B KOHTEKCTe IPOOJIEMHOM CUTYalluy B APYTUX AUCLUILIMHAX, B
OKPYKaroUIEH KU3HH;

YMEHHE HaXOJUTh B Pa3IMUHbIX UCTOUHUKAX UH(OPMALHIO, HEOOXOAUMYIO JUIS peLCHUs
MaTeMaTUYeCKUX MpoOJIeM, U IPEICTABIATh €€ B IOHATHONW (popMe; IPUHUMATh PEIIEHHE

B YCJIOBHSX HEOJHOW U N30BITOYHON, TOYHOM 1 BEPOATHOCTHON MH(OpMaIny;

YMEHHE TOHUMATh 1 UCIIOIb30BaTh MaTEMATHUECKUE CPE/ICTBA HATJIAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U
1p.) VISl WIDTIOCTPALiK, MHTEPIIPETaLUH, apryMEHTALUH;

YMEHHE BBIIBUTATh THITOTE3BI ITPU PEIICHUH YIeOHBIX 33/1a4 ¥ IOHUMATh HEOOXOAUMOCTh HX TIPOBEPKH;
YMEHHE ITPUMEHSTh HHAYKTHBHBIE U JISTYKTHBHBIE CIIOCOOBI PACCYKICHHUH, BUIETH PA3JIMUHbIE CTPATETHN
pelIeHus 3a/1a4; MOHUMaHHe CYITHOCTH aJTOPUTMHUYECKUX TIPEIIMCAHUI W YMEHHE JICHCTBOBATH B
COOTBETCTBUHM C MPEIIOKEHHBIM AT OPUTMOM;

YMEHHUE CaMOCTOSITEIbHO CTaBUTh LEJTH, BEIOMPATh M CO3aBaTh ITOPUTMbI UIS pelieHHs Y4eOHbIX
MaTreMaTu4eckux npoodsiem;

YMEHHE TJIAaHUPOBaTh U OCYILECTBIIATH JEATENbHOCTb, HANPABICHHYIO Ha peIleHHe 3a/1ad
HCCIIE/I0BATENBCKOTO XapaKTepa.

-IIPEJIMETHBIE:

OBJ1ajieHre 0a30BbIM MOHATUHHBIM arapaToM 110 OCHOBHBIM pa3JiesiaM COAEpKaHUsL; pe/IcTaBlIeHne 00
OCHOBHBIX H3y4aeMbIX MOHATHAX (YKMCII0, TeoMeTprudeckas GUrypa) Kak BaXKHEHIIINX MaTeMaTUIECKUX
MOJIENISIX, MO3BOJISIFOLIMX ONMUCHIBATH U U3y4aTh peaibHbIE POLIECCHI U SIBICHUS;

YMEHHE paboTaTh C FEOMETPHUYECKUM TEKCTOM (QHAIM3UPOBATh, U3BJIEKATh HEOOXOMMYIO HH(OPMALIHIO),
TOYHO U TPAMOTHO BBIPayKaTh CBOM MBICIIHM B YCTHOW M ITMCBMEHHOM peunt

C IPUMEHEHHUEM MaTeMaTHn4ecKOl TEPMUHOIOTUU U CUMBOJIMKH, UCTIOJIb30BAThH Pa3INUHBIC SI3BIKU
MaTeMaTHKH, IPOBOJIUTh KJIACCU(PUKAINH, JTOTHUECKHE 000CHOBAHUS, I0Ka3aTEIbCTBA

MaTeMaTUYeCKUX YTBEPKICHHIA;

OBJIa[ICHAE HAaBbIKAMHU YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIBHBIX BBIYMCIICHU;

OBJI4/ICHUE T€OMETPUYECKUM SI3BIKOM, YMEHHUE UCITOJIb30BaTh €0 JUIsl OMMCAHUS IIPEIMETOB OKPYKAOILIETO
MUpA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPE/ICTABICHUIN U H300pa3UTENbHBIX

YMEHHUH, TPHOOpeTeHE HABBIKOB T€OMETPUIECKHUX [TOCTPOCHUI;

YCBOEHHE CUCTEMATUYECKUX 3HAaHUM O IJIOCKUX (QUTypax U UX CBOWCTBAX, a TAKXKe Ha HAIJIJHOM YPOBHE —



0 MPOCTEHIIMX MPOCTPAHCTBEHHBIX Teax, yMEHUE IPUMEHSTh CUCTEMAaTUYECKUE 3HAHUS O HUX JIJIS
PEIICHNS TEOMETPHYECKHIX U MPAKTHUYECKHX 3a/1a4;

YMEHHE U3MEPSTh JUTMHBI OTPE3KOB, BEJIMYHUHBI YTIIOB, UCIIOJIL30BATh (POPMYITBI [Tl HAXOXKICHUS
MIEPUMETPOB, IUIONIAJICH M 00BEMOB reOMETPHUYECKUX (PUTYD;

YMEHHUE IPUMEHSTh N3y4EHHBIC IOHATHS, PE3YIIbTaThl, METO/bI ISl PEILICHHS 33,124 IIPAKTHYECKOTO
XapakTepa ¥ 3a/1ad U3 CMEXKHBIX IMCIUIUIMH C UCTIOIb30BaHUEM ITPU HEOOXOMMOCTH CIIPABOYHBIX
MaTeprajoB, KAIBKYIATOPa, KOMITBIOTEPA.

HarasaHasi © €OMETpUst

BbIyCKHMK HAYYUTCSH:

pacro3HaBaTh Ha YepTekKax, PUCYHKAX, MOACTISX U B OKPYKAFOIIEM MUPE TUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPHUICCKUE (PUTYPBI,

pacro3HaBarh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO TIApAJUICIICIATIE/Ia, TIPABUIIBHON ITUPAMHUIBI,
[WINHIPA ¥ KOHYCA;

OTIPENEeNSITh M0 JMHEHHBIM pa3MepaM pa3BEPTKH (DUTYPHI JIMHEHHBIC pa3Mepbl caMOi (GUTYPHI U
Hao000pOoT;

BBIUUCIIATH 00BEM IPSIMOYTOJIEHOTO MapasUIe/IeUIe 1a.

BbIHyCKHI/IK MOJIYYUT BO3MOKHOCTD:

BBIUUCIIATH OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (PUTYp, COCTABJICHHBIX U3
IPSAMOYTOJIBHBIX IapajuIeICIUIIEIOB,;

yriyOuTh U Pa3BUTH MPEICTABICHHUS O MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (QUTYpax;
IIPUMEHSATH ITOHATUE PAa3BEPTKH JJISI BBIITOJHEHUS NIPAKTUYECKUX PACUYETOB.

I'eomerpuyeckue purypsi

BbInycKHUK HAYYHTCS:

MI0JIb30BaThCS S3bIKOM IT'€OMETPHH JJIsl OITMCAHUS IPEAMETOB OKPYKAIOLEr0 MUpPa U UX B3aUMHOI'0
PacroI0KEHHUS;

pacrno3HaBaTh U U300pakaTh HA YEPTEKaxX M PUCYHKAX TeOMeTpUUYecKre (GUrypbl U Ux
KOH(UTypanuu;

HAXO/WTh 3HAUCHHS [UIMH JIMHEHHBIX 3JIEMEHTOB (DUTYP M X OTHOLICHUS, TPAyCHYIO MEPY YIJIOB OT
0 mo 180°, mpumeHsist onpeeNieHNs, CBOMCTBA M IIPU3HAKU (GUTYP U UX DIIEMEHTOB,

OTHoUIeHus1 GUryp (paBeHCTBO, 110]1001e, CUMMETPUH, IOBOPOT, NapaJuIeIbHbINA EPEeHOC);
onepupoBaTh Ha 0230BOM YPOBHE MOHSTUSIMU F€OMETPUUECKUX PUTYD;

OIIEPUPOBaTh C HAYAJbHBIMU TIOHATHSMH TPUTOHOMETPUHU U BBIMIOJHSTH JJIEMEHTapHBIE
orepar Haj (QYHKIUSIMHU YIIIOB;

peraThb 3a7auy Ha JI0Ka3aTeIbCTBO, ONMUPAsCh HA U3yYEeHHbIE CBOMCTBA (DUTYp U OTHOIIEHUH
MEX/Jy HUIMU U MIPUMEHSIST U3y4EHHbIE METO/IbI JOKA3aTEIbCTB;

pemaTh HeCIIOKHBIE 33/1a9M Ha MIOCTPOCHHE, TPUMEHSISI OCHOBHBIE AJITOPUTMBI TIOCTPOSHHUS C TIOMOIIIBIO
IHAPKYJIS U IMHEHKH;

pelIaTh MIaHUMETPUYECKHE 3aJaull Ha HaXO0XK/IeHHEe TeOMETPUYECKUX BEJIMYMH 10 00paslam Wiu
ITOpUTMaM, peliaTh NPOCTEUIINE TUTAHMMETPHUECKHE 32/1a9 B TIPOCTPAHCTBE.

U3BJIEKaTh UH(OPMALIMIO O TEOMETPUYECKHX (PUrypax, MPeACTaBICHHYIO Ha UepTeKax B IBHOM BUJIE;
NPUMEHSATD JJIs pELIeHHs 33/1a4 TeoMeTpryecKre (pakThl, €CIIU YCIOBHSI UX IPUMEHEHHs 33/1aHbl B
sBHOH (popme;

BbInyCKHUK MOJTYYUT BO3MOKHOCTh:

OBIIA/IETh METOJIAMU PEIICHUS 3a/1a4 Ha BHIYMCIICHUS U I0KA3aTeIhCTBA: METOJIOM OT MPOTUBHOTO,
METOOM 10100us1, METOIOM Mepedopa BapUaHTOB U METOIOM F€OMETPHUECKIX MECT TOUEK;
prOOPECTH OMBIT IPUMEHEHHUS alIreOpandecKoro ¥ TPUrOHOMETPUYECKOT0 anmapara 1 uaeu
JOBUXXCHUSA HpI/I peHIeHI/II/I l"eOMeTpI/I'-IeCKI/IX 3aJa4,

OBIIA/IETh TPATUIIMOHHON CXEMOM pEeIeHus 3a/1a4 Ha MMOCTPOSHHE C MTOMOIIBIO IIUPKYIIS U JTMHEHKH:
aHaJn3, MOCTPOCHUE, TOKA3aTEILCTBO M UCCIIEIOBAHNUE;

HAYYHUTHCS PEIIaTh 33]]a4d Ha IIOCTPOCHUE METO0OM I€OMETPUIECKOT0 MECTa TOUYEK U METOJIOM
MIOIO0US;

prOOPECTH OIBIT UCCIIEOBAHNS CBOMCTB IUIAHUMETPUUYECKHUX (PUTYpP € TOMOLIbI0 KOMIIBIOTEPHBIX



IIPOrpaMM;

e [IpUOOPECTH OMBIT BHITIOJIHEHHS TPOEKTOB M0 TeMaM: «I eoMeTpuieckue npeodpa3zoBaHus Ha
riockocTy, «Iloctpoenue oTpe3koB 1o Ghopmyney;

® HAYYUTHCS UCIOJIB30BATH CBOWCTBA T€OMETPUUYECKUX (PUTYp AJISl pELICHUs TUIIOBBIX 3a/1ad,
BO3HMKAOIMX B CUTYyallUsIX IOBCEHEBHOM JKN3HU, 33]a4 PAKTUUECKOTO COIEPIKAHMSL.

OTHoueHus

BbIyCKHMK HAYYUTCH:

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSMH: PABEHCTBO (UTyp, paBHbIE (QUIYpPBI, PABEHCTBO
TPEYrOJIbHUKOB, IIapaJUIEIbHOCTh IPAMBIX, HEPHEHIUKYIIPHOCTL IIPSAMBIX, YIJIBI MEXAY HNPAMBIMU,
NEPIEHIUKYIISP, HAKIIOHHAS, TIPOEKIIS.

BbInyCKHUK MOJIyYHT BO3MOKHOCTD:

®  ICIOJIb30BATh OTHOIICHUS I PELICHUS IPOCTEHUIINX 3a/1a4, BOSHUKAIOUINX B PeabHOM KU3HH.

I'eomeTpuueckue NocTpoeHus
BbINyCKHUK HAYYUTCS:
e 1300pa)kaTh THIOBbIE IJIOCKHE (QUIYpbl U (UTYpHl B MPOCTPAHCTBE OT PYKH M C MOMOUIBIO
UHCTPYMEHTOB.
BbINyCKHUK MOJYYUT BO3MOKHOCTh:
®  BBINOJIHATH IPOCTEHIIINE TOCTPOCHHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEATbHOM KU3HU.

I'eomerpuyeckue npeodpazoBaHus
BbInyCKHMK HAY4YUTCH:
e cTpouTh GUTYPY, CAMMETPUIHYIO JTaHHOU (PUTYpPE OTHOCUTEIHHO OCH U TOUYKH.
BBINYCKHHK MOJYYUT BO3MOKHOCTh:
® DPAcCHO3HaBaTh JBM)KEHUE OOBEKTOB B OKPYXKAIOLIEM MHPE; CAMMETPUUYHBIE (DUTYPBI B OKPY’KaIOLIEM
MHUDE.

HN3mepeHne reomeTpuyeCKUX BeJIMYMH

BbInyCKHMK HAYYUTCH:

® JCIIOJB30BaTh CBOMCTBA U3MEPEHUS JUINH, TUIOIIAIEH U YIJIOB IIPU PEIICHUHN 3aa4 Ha
HaXO0XJICHHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPY>KHOCTH, I'PalyCHON MEpBI
yria,

®  BBIUMCIISTH JJTUHBI TMHEHHBIX 2JIEMEHTOB (PUTYp U UX YIIIbL, UCTIONB3YSI (DOPMYIIBI JITMHBI OKPY>KHOCTH
Y ITTUHBI TyTH OKPYKHOCTH, (OpMYIIBI Iiomaaen puryp;

®  BBIYUCIIATH IJIOMIAHN TPEYTOJIbHUKOB, IPIMOYTOJIbHUKOB, MApAJIETOTPaMMOB, TPaNe€lHil, KpyroB U
CEKTOPOB;

®  BBIYHUCIITH IJIMHY OKPYXHOCTH, JJTMHY IYTH OKPYHOCTH;

e pemiath 3aJ]a4M Ha JIOKA3aTEIbCTBO C UCTIOIB30BAaHUEM (DOPMYIT JUTMHBI OKPY>KHOCTH U JTUHBI TyTH
OKPYKHOCTH, (hopMy TuIoIaAen puryp;

e pemaTh MPAKTUYECKUE 3a/1a4H1, CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUIECKUX BETTMUUH (MCTONb3Yys IPU
HEOOXOAUMOCTH CTIPABOYHUKHU M TEXHHUUYECKUE CPE/ICTBA);

®  BBINOJHATh U3MEPEHUE JUINH, PACCTOSIHUAN, BEJIMYUH YTJI0B, C TOMOIIBIO HHCTPYMEHTOB JIJISI
W3MEPEHUH JIJIUH U YIJIOB;

® PUMEHATH POPMYIBI IEPUMETPA, IIIOMAAN U 00beMa, MIIOMAAN TOBEPXHOCTH OTICTHHBIX
MHOTOT'PAHHUKOB IIPU BBIYMCIIEHUAX, KOTJIa BCE TAHHBIE UMEIOTCS B YCIOBUM;

e npumeHsTh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHHUS JIJIST BEIYUCIICHUS
JUIMH, PACCTOSIHUM, IUIOIIAJEH B MPOCTEUIINX CITyYasiX.

BpInyCKHHK IOJYy4YUT BO3MOKHOCTD:
®  BBIYUCIATH IUIOMAAU (PUTYp, COCTABIEHHBIX U3 JBYX UK 0oJiee MPSIMOYTOJIbHUKOB,
rapajieJIorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;



®  BBIYNCIATH [JIOLIAAN MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOLIEHUSI PABHOBEJINKOCTH U
PaBHOCOCTABJIEHHOCTH;

® [IPUOOPECTH OMNBIT MPUMEHEHUs anre0pandeckoro U TPUrOHOMETPUUYECKOTro anmnapara 1 uaeu
JBYKCHMS TIPU PEILICHUN 3a/1a4 Ha BBIYMCIICHUE IO MHOTOYT OJIbHUKOB.

®  BBIYMCIATH PACCTOSIHUS HA MECTHOCTHU B CTAHJAPTHBIX CUTYALUAX, IUIOIIAAN B IPOCTEUIIINX
Clly4dasix, IpUMEHSTH (JOPMYJIBI B MPOCTEHIINX CUTYAIMSIX B TIOBCEAHEBHOM KU3HHU.

Koopaunatsi
BbInyCKHUK Hay4YHMTCH:
BBIYHCIIATH IJIMHY OTPE3Ka 110 KOOPAMHATAM €T0 KOHIIOB; BEIYUCIIATh KOOPAUHATHI CEPEIUHBI OTPE3KA;
HCII0JIb30BaTh KOOPJAMHATHBIA METO JUISl U3YyYEHHs CBOMCTB IIPSMBIX U OKPYKHOCTEH;
OIIpEeNIeNIATh MPUOTMKEHHO KOOPAWHATHI TOUKH IO €€ M300paKEHUIO Ha KOOPAMHATHON TNIOCKOCTH
BBINYCKHHK MOJYYUT BO3MOKHOCTD:
® OBJIaJIETh KOOPAMHATHBIM METOIOM PEIICHU 3a/1a4 HA BEIYMCICHUE U JOKA3aTeIbCTBO;
® [pUOOpPECTH OMNBIT MCIOJb30BAaHUSI KOMIIBIOTEPHBIX HPOrpaMM JUlsl aHAJIM3a YACTHBIX CIy4aeB
B3aMMHOT'0 PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;
e TpHUOOpECTH OIBIT BBHIMOJHEHHUS NMPOEKTOB Ha Temy «lIpuMeHeHHe KOOpAWHATHOTO METO/Aa IpU
pEeLIeHNH 3a7a4 Ha BEIYMCIICHUE U JOKA3aTEIbCTBOY.

BekTopsl

BbInyCKHMK HAY4YUTCH:

® OIIEpUPOBATH C BEKTOPAaMU: HAXOAUTh CYMMY M Pa3HOCTb ABYX BEKTOPOB, 3aJJaHHBIX I'€OMETPHUYECKH,
HaXOJUTb BEKTOP, PaBHBII POU3BEIACHUIO 33JAHHOTO BEKTOPA Ha YNCIIO;

® HAaXOJWTBh JUJIS BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI U Pa3HOCTH
JIBYX U O0Jjiee BEKTOPOB, KOOPIMHATHI IPOU3BECHHS BEKTOpA HA YHUCIIO, IPUMEHSS IIpU
HEO0OXOIMMOCTH COYETaTEeNIbHBIN, IEPEMECTUTENbHBIN U PaclpeAeIUTENIbHbIN 3aKOHBDI;

®  BBIUUCIEATH CKALIPHOE ITPOU3BEIEHUE BEKTOPOB, HAXOAUTh YroJl MEKIY BEKTOPaMH, YCTAHABIMBATh
NEPIEHIUKYISIPHOCTbD IIPSMBIX.

BpInyCKHHK IOJYy4YUT BO3MOKHOCTD:

® OBJIAJIETh BEKTOPHBIM METOJIOM JUISl PELIECHU 3aJa4 Ha BBIYHUCICHUE U JOKA3aTeIbCTBO;

e pUOOPECTHU ONBIT BBHINOJIHEHUS IPOEKTOB Ha TeMy «IIpuMeHeHne BEKTOPHOTO METOia MpH
pEILIECHUN 3a/1a4 Ha BBIYHUCIIEHUE U JOKA3aTEIbCTBOY.



1. COJAEPKAHUE YYEBHOI'O KYPCA

B cootBerctBuu ¢ TpeboBaHusiMu DenepalbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa
OCHOBHOTO 0011ero oopa3oBanus B 7— 9 kimaccax mnpeameTr «MaTemaTtukay JSTUTCS Ha JBa MPEAMETa:
«Anredpa» u «['eomerpus». OOIIEe KOIMYECTBO YPOKOB reoMeTpur B Henenmo B 7 — 9 kiacc — 1o 2
qaca; B roay 7 — 9 xiacc — o 68 gacos, 3a kypc 7 — 9 knacc Bcero 204 yaca. Pacnipenenenue yue6HOTO
BPEMEHU MEXIy 3TUMH IPEIMETaMH TPEICTABICHO B TaOJIHIIC.

Pacnpeuene}me y'leﬁHbIX 4acoB 110 pa3jaejiaM nporpaMmaol.

KOJI-BO 7 8 9
Ne Paznen kypca

4acoB KJlacC | KJlacc | Kiacc
1. | HauanbHbIe TeOMETPUYECKUE CBEICHHS 10 10
2. | TpeyroabHUKH 17 17
3. | [NapayenpHbIe PSMbIS 13 13
4. | CooTHOIIEHUSI MEX]ly CTOPOHAMHU U YIJIaMU TPEYTroJbHUKA 18 18
5. | UeThIpexyroabHUKH 14 14
6. | [Tnomanp 14 14
7. | llonoOHBIE TPEYTONBHUKU 19 19
8. | OkpyXHOCTb 17 17
9. | Bekropsr 12 12
10.| MeTox KoOpAMHAT 10 10
11 CoOTHOIICHNSI MEXAY CTOPOHAMH H yTJIaMH TPEYTOJbHUKA. 14 14

'| CxasisipHO€ IpOU3BEJIEHHE BEKTOPOB

12.| JInHa OKPY>KHOCTH M TUIOIIAIh Kpyra 12 12
13.| [IBmxeHus 6 6
14.| HayasipHble cBeJleHUS U3 CTEPEOMETPUU 4 4
15.| IToBTOpenue. Pemenue 3amau 24 10 4 10
16.| Uroro 204 68 68 68




TeMaTnueckoe IJIAHMPOBAHME.

7 KJacc
Homep Ko XapaKkTepUCTUKA OCHOBHBIX
BUJIOB JI€ATEIbHOCTH yYEHUKaA
napa- Copnepxanue MaTepyuana | 4eCTBO
rpada 4ACOB (Ha ypoBHe y‘£e6HBIX
TNEUCTBUMN)
I'naBa |. HauanbHble 10 OOBSCHSTH, UTO TAKOE OTPE3OK, JIyY, YroJl,
reoMeTpHYecKHe CBeICHHU S Kakue (PUrypbl Ha3bIBAIOTCS PaBHBIMH, KaK
1,2 [Tpsimast u otpe3ok. JIyu u 2 CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KU U YIJIBI,
yroma 4TO TaKoe rpaayc U rpajycHas Mepa yria, Kakou
3 CpaBHEHME OTPE3KOB H 1 yIroJl Ha3bIBA€TCS MPSIMBIM, TYIIBIM, OCTPBIM,
YIJI0B pPa3BEPHYTHIM, YTO TAKOE CEpEIMHA OTPE3Ka U
4,5 N3mepenue oTpe3KoB. 3 OucceKkTpuca yria, Kakue yriibl Ha3bIBalOTCS
N3mepeHnue yrios CMEXHBIMU U KaKH€ BEPTUKAIBHBIMU;
6 CMexHBIE M BEpTUKAIIbHBIE 1 dbopMynupoBaTh 1 0O0CHOBBIBATH YTBEPXKICHHS O
YTJIbI CBOMCTBAX CMEXHBIX U BEPTUKAJIBHBIX YTJIOB;
7 IlepnenaukynspHbie 1 00BSICHATH, KaKHe IpsSMble Ha3bIBAIOTCSA
psIMble 1 HepHeHIUKYIApHBIMU; GOPMYIUPOBATh U
Pemenue 3amau 1 000CHOBBIBATh YTBEPKJICHUE O CBOMCTBE ABYX
KonTponbnas padora Ne 1 MPAMBIX, IEPIEHIUKYISPHBIX K TPETHEH;
n300pakaTh U pacro3HaBaTh YKa3aHHBIC
npocteiinre GUrypsl Ha yepTexax; peiarb
3a7]aui, CBSI3aHHbIE C TUMH IPOCTEUIINMHU
burypamu
I'naBa Il. Tpeyroabauku 17 OOBbsICHATH, KaKas (pUrypa Ha3bIBaeTCs
1 TpeyronbHuk 2 TPEYrOJBbHUKOM, YTO TaKOE€ BEPLIMHBI, CTOPOHBI,
2 ITepBblii pu3HaK YTJIbl U IEPUMETP TPEYTOJIbHUKA, KaKOU
paBeHCTBa 1 TPEYroJbHUK Ha3bIBAETCSA PaBHOOEIPEHHBIM U
3 TPEYTOJIbHUKOB 1 KaKoil paBHOCTOPOHHUM, KaKU€ TPEYrOJbHUKH
[lepnengukynsp 1 Ha3bIBAIOTCS PaBHBIMU; U300paxkaTh U
4 npsMon Meauanel, pacro3HaBaTh HA YEPTEXKAX TPEYTOJIbHUKU U UX
5 OMCCEKTPUCHI U BBICOTHI 1 3JIEMEHTHI; HOPMYIUPOBATH U 1I0KA3bIBATh TE€O-
TPEYroJabHUKa pPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
6 CaolicTBa 4 OOBACHATH, UYTO Ha3bIBaeTCS MEPIEHIUKYIIPOM,
paBHOOEPEHHOTO MIPOBEIEHHBIM U3 JAHHON TOYKH K JAaHHOU
TPEYroJabHUKa npsMoit; popMyIupoBaTh U JOKa3bIBaTh TEOPEMY
7 Bropoi#t u tpernit 1 0 NEPHEeHAUKYIAPE K NPSIMOM; OOBSICHSTH,
NPU3HAKH PABEHCTBA 3 KaKHe OTPE3KH HAa3bIBAIOTCS MEANAHOM,
TPEYTOJIbHUKOB 2 OHMCCEKTPUCOI U BBICOTON TPEYTroJIbHUKA;
OKpyXKHOCTb 1 (bopMyIMpOBaTh M J0Ka3bIBaTh TEOPEMBI O

3ajauu Ha NOCTPOEHUE
Pewrenue 3amay
KonTponbnas padota
No 2

CBOMCTBaxX paBHOOEAPEHHOTO TPEYTrOJIbHUKA;
pelaTh 3ajjauu, CBA3aHHbIE C MPU3HAKAMU
pPaBEHCTBA TPEYTOJIHLHIUKOB M CBOWCTBAMH
paBHOOEIPEHHOTO TPEYTOJIbHUKA;
(bopMyIHupOBaTh OIpENEIEHNE OKPYKHOCTH;
O0OBSACHATH, YTO TaKOE€ IIEHTP, PaJnyc, XOpJa 1
JTaMeTp OKPYKHOCTH; PelIaTh MpOCTEHIITHe
3aJ]aud Ha IOCTpOeHHE (TIOCTPOEHUE yIiia,
PaBHOTO TAHHOMY, ITOCTPOEHHUE OUCCEKTPHUCHI
yria, MoCTpOeHHE MEePHEHANKYISIPHBIX MPAMBIX,
IIOCTPOEHUE CEePEUHBI OTpe3Ka) U Ooee
CJIOKHBIE 3aJ1a4H, UCTIONb3YIOIINE YKa3aHHbIE
MPOCTEUIIIHE; CONIOCTABIISATH MOTYISHHBIN
pe3ynbTaT C YCIOBUEM 33Jau; aHATM3UPOBATh




BO3MOJKHBIC CJTydau

I'nmaga ll1. IlapannaeabHbie npsiMble 13
1 [TapannensHble TpsMbIe 1 ®opMynHpoBaTh ONpPEETICHUE MTapaUIeIbHBIX
2 [Ipusnaku 3 MPSMBIX; OOBSCHATH C TIOMOIIBIO PUCYHKA, KAKHUE
napayieIbHOCTH IBYX yII1bl, 00pa30BaHHbIE TPU IEPECEUCHUN IBYX
3 HPSAMBIX 5 IPSIMBIX CEKYIIEH, Ha3bIBAIOTCS
AKcnoMa mapauie’abHbIX HAKPECTIIeKAIUMHU, KaKue OJHOCTOPOHHUMH U
HPSMBIX 3 KaKHe COOTBETCTBEHHBIMHU; (hOPMYINPOBATH U
Pemenue 3anau 1 JIOKA3bIBaTh TEOPEMBI, BBIPAXKAIOLIUE ITPU3HAKU
Konrtpomnsnas pabora Ne 3 NapajuIeIbHOCTH IBYX MPSAMBIX; OOBACHATD, UTO
TaKoe aKCHOMBI T€OMETPHUH U KaKUe aKCUOMBI
y>Ke€ MCIOJIb30BAIMCh paHee; (OpMYIUPOBaTh
AKCHOMY TapaJlIeTbHBIX IPSMBIX U BBIBOIUTH
cieAcTBUSA U3 HeE; hopMynMpoBaTh
U JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
HapaulebHbIX MIPSIMBIX,
oOpaTHbIE TEOpEMAM O MpPU3HAKAX
HapajyIeIbHOCTH, CBSA3aHHBIX C HAKPECT
JSKANIMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHHMMHU YIJIaMU, B CBSI3U C 3TUM
OOBSICHATB, YTO TAKOE YCIOBUE U 3aKIIOUCHUE
TEOpEMBl, Kakas TeopemMa Ha3blBaeTcst 00paTHOM
10 OTHOUICHUIO K JJAHHOU Teopeme; OO bICHSATD,
B 4€M 3aKJII0YAETCsl METO/] I0Ka3aTeIbCTBA OT
MPOTUBHOTO: (POPMYIUPOBATH U TIOKA3bIBAThH
TEOpeMbl 00 yriiax ¢ COOTBETCTBEHHO
napauIeIbHBIMH ¥ IEPICHANKYISPHBIMH
CTOPOHAMM; IIPUBOJIUTH IPUMEPHI UCIIOJIb30BaAHMS
ATOTO METOJI; PelIaTh 33/1a4H Ha BHIYMCIICHHE,
JIOKa3aTeJIbCTBO U MOCTPOCHUE, CBA3aHHBIE C
napajuieIbHBIMA TPSIMBIMA
I'naBa IV. CooTHOIIEHHST MEKAY 18 DopMyIMpOBaTh U JOKA3bIBaTh TEOPEMY O CYMME
CTOPOHAMM M YrJIaMH YIJIOB TPEYTOJIbHUKA U €€ CIIEACTBHE O BHEITHEM
TPeYroJIbHUKA yrie TpeyrojibHUKa; MPOBOANUTH KIacCU(PUKAIINIO
1 CymmMa yrios 2 TPEYroJbHUKOB M0 yIiiaMm; popMyJInpoBaTh U
2 TPEyroJIbHUKa JIOKa3bIBaTh TEOPEMY O COOTHOIIEHUSX MEXTY
COOTHOIIEHUS MEXKTY CTOPOHAMHM M yTIaMU TPEYTOJbHUKA (IPSMOe U
CTOpPOHAMH U yIilaMu 3 00paTHOE YTBEpKJIEHUs) U CIEACTBUS U3 HEE,
TPEeYTroJIbHHUKA 1 TEOpEeMY O HEPaBEHCTBE TPEYTOJbHHUKA;
3 Konrtponsnas padora Ne 4 4 (bopMyIMpOBaTh M J0Ka3bIBaTh TEOPEMBI O
[TpsmMoyronbHEIE CBOMCTBaX MPSMOYTOJIBHBIX TPEYTOJIBHUKOB
4 TPEYroJbHUKU (MpsAAMOYTOJIBHBIN TPEYTroJIbHUK C yriaoMm 30°,
[Toctpoenue MIPU3HAKHA PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJbHUKA IO TPEM 4 TPEYroJIbHUKOB); (POPMYyITHUPOBATH ONPEACTICHHUS
dIIEMEHTaM 3 PAcCCTOSHUS OT TOYKH JIO MIPSMOM, PACCTOSHUS
Pemienue 3anau 1 MEXy MapajulebHBIMU NMPSMBIMH; pelIaTh

KonTponbnas padora Ne 5

3a/1a4M Ha BBIYMCIICHHE, TOKA3aTENbCTBO U
IIOCTPOEHHUE, CBA3AHHBIE C COOTHOILICHUSAMU MEXIY
CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA U PACCTOSHUEM
MEXIy NapajljIeIbHBIMU IIPSIMBIMHU, IIPU
HEOOXOAUMOCTH MPOBOJIUTH 110 XOAY PELICHUS
JIOTIOJIHUTEIILHBIE IIOCTPOCHUS, COIIOCTABIATh
MTOJIyYE€HHBIN pe3yabTaT C yCIOBUEM 3aJa4H, B
3a/1a4ax Ha IIOCTPOEHUE UCCIIE0BATh BO3MOKHBIE
ciydau




IHoBTOopenue. Pemenue
3aga4

10




8 kiaacc

TemaTn4yeckoe MIAHUPOBAHUE.

Howmep
napa-
rpada

Copep:xanue MaTepuasia

Komu-
4eCTBO
YacoB

XapaKkTepUCTUKAa OCHOBHBIX
BUJIOB JICSTEILHOCTH YUYE€HUKA
(Ha ypoBHE y4eOHBIX
TNEUCTBUMN)

I'nmasa V.

YeThIpEXyroabLHUKH

14

1
2

MHOroyroiasHUKN
[Tapannenorpamm u
Tpanenus
[IpsaMOyronbHUK,
poMO, KkBaspar
Pemrenue 3amau

KonrponsHas pabora Ne
1

2
6

OOBACHATH, YTO TaKOE JJOMaHal,
MHOTOYTOJIbHHUK, €r0 BEpIIUHBI,
CMEKHBIE CTOPOHBI, IMAroHalH,
n300paxxaTh M pacro3HaBaTh
MHOTOYTOJIbHUKH Ha YepTexkax;
MOKA3bIBaTh 3JIEMEHTHI
MHOTOYTOJIbHUKA, €T0 BHYTPEHHIOIO U
BHENTHIOIO 001acTH; GOPMYIHPOBATH
OTIpeIeIeHUE BBITYKIOr0 MHOTO-
YroJIbHUKA; N300pakaTh M pacIO3HABATh
BBIITYKJIBIC ¥ HEBBITYKJIbIC
MHOTOYTOJIbHUKH; HOPMYITUPOBATH U
JIOKa3bIBaTh YTBEPKICHHUS O CyMMe
YTJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA U
CyMME €ro BHEIIHUX YIJI0B; OOBSICHSTB,
KaKHe CTOPOHBI (BEPIIUHBI)
YeTHIPEXYTOJIbHUKA HA3BIBAIOTCS
HPOTUBOIOIOKHBIMU; (POPMYIIUPOBATH
OTIpEeIeTICHUS TapaJUIeIorpaMMa,
Tparemnuu, paBHOOECPEHHON 1
IIPSAMOYTOJIBHOW Tpaneuui, IpsiMOyrojb-
HUKa, poM0a, KBaapara; n300paxxaTh U
pacno3HaBaTh 3TH YETHIPEXYTOJIBHHUKHY;
(bOpMyIHpPOBATH U I0Ka3bIBATh YTBEPIK-
neHust 00 UX CBOMCTBAaX M MPHU3HAKAX;
peunaTh 3aJja4d Ha BBIYMCIICHHE,
JI0Ka3aTeIbCTBO U MOCTPOEHUE,
CBSI3aHHBIE C ITUMHU BUJAMHU
YeTBIPEXYTOILHUKOB; OOBSCHATH, KAKHE
JIB€ TOUYKH HA3bIBAIOTCS
CUMMETPHYHBIMUA OTHOCHTEIBHO
npsAMOil (TOUKH), B KAKOM ciydae
¢durypa Ha3pIBaeTCSI CUMMETPHYHON

I'nasa VI. Il1omaan

14

1
2

IImomane
MHOT'OYTOJIbHHKA
IImomann
napajuiesiorpamma, Tpe-
YTOJIbHUKA U TpaIeuu
Teopema I[ucgaropa
Pemenue 3a1au
KonTponbnas padota Ne 2

N

N

OOBACHATD, KaK TPOU3BOIUTCS
W3MEpEeHUE IUIOIAIeN MHO-
rOYroJIbHUKOB, KAKME MHOTOYTOJIbHUKH
Ha3bIBAIOTCS PABHOBEJIUKUMH U KaKue
PaBHOCOCTaBJICHHBIMU; (POPMYyTHUPOBATH
OCHOBHBIE CBOMCTBA MJIOIIAJEH U
BBIBOJUTH C UX MIOMOIIBIO (POPMYIIBI
IJIOMIAIe MPSIMOYTOJIbHUKA,
napa’suiesiorpaMMa, TpeyrojabHUKa,
Tpanenuu; GopmMyaupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOIIICHUH
IJIOIIAJIEN TPEYTOJbHUKOB, UMEIOIIUX
10 paBHOMY yTIy; GOpMYyIHUPOBATH U
noka3biBaTh Teopemy [ludaropa u
00paTHYIO €if; BBIBOJUTH GOPMYIy
I'epona a1 nmoniaay TpeyroJibHUKA;




pemraTh 3aJa4u Ha BEIYHCICHUE U
JIOKa3aTeNbCTBO, CBS3aHHBIC C
dbopMyamMu MIOMAACH U TEOPEeMOi
ITudaropa

I'nasa VII. Ilogo0ubIe 19
TPEeYroJbHUKH
1 Onpenenenne NOAO0OHBIX 2 OOBSCHATD MOHATHE
TPEYTOJIbHUKOB MPOMOPIMOHATEHOCTH OTPE3KOB; dop-
2 [Tpusznaku nmogo0ust ) MYJIUPOBATh OMpPEEICHHS MO 00HBIX
TPEYroJIbHUKOB TPEYTrOJIbHUKOB U KO3 duLineHTa
KonTtponsHas padora Ne 3 1 noao0usi; GopMyIHpOBaTh U
3 [Ipumenenue mompodus K 7 JIOKa3bIBaTh TEOPEMBI: 00 OTHOILICHUH
J0Ka3aTeIbCTBY TEOPEM U IUIOIAIeH MOTOOHBIX TPEYTrOJbHUKOB, O
peLLIeHHIO 3a1a4 MpU3HAKAX MOA00US TPEYTrOIbHUKOB,
4 CooTHOLIEHUS MEKTY 3 0 CpeAHEH JMHUU TPEYrOJIbHUKA, O
CTOPOHAMH U yIJIaMH nepeceyeHn MeIMaH TPEyrojibHUKa, O
NPSMOYTOJIBHOTO Tpe- IPONOPIHOHAIBHBIX OTPE3KaxX B
YTOJIbHUKA MPSIMOYTOJIbHOM TPEYTOJIbHUKE;
Kontponbnas padora Ne 4 1 O0OBSICHATH, UTO TAKOE METO]I OA00HS B
3aJja4ax Ha MOCTPOEHUE, U IPUBOJAUTH
NpUMEpPHI MPUMEHEHUS 3TOI'0 METO/1a;
00BIICHATH, KAK MOYKHO HUCIIOJIb30BATh
CBOMCTBA MOO0HBIX TPEYTOJIbHUKOB B
U3MEPUTEIbHBIX paboTax Ha
MECTHOCTH; OOBSACHSTH, KaK BBECTH
MOHATHE TOJ00US JIJIsl TPOU3BOIBHBIX
buryp; GopmMynupoBaTh OnpeeICHIs 1
WJUTIOCTPUPOBATH MOHATUS CUHYCA,
KOCHHYCa U TaHT'€HCA OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJIUTH OCHOBHOE TPUTOHOME-
TPUUECKOE TOXKIECTBO U 3HAUCHUS
CHUHYyCa, KOCUHYCa U TaHT'eHca JUIsl YIJI0B
30°, 45°, 60°; pewmate 3a1a4u,
CBSI3aHHBIE C ITOJI00HEM
TPEyTroJbHUKOB, JJIsI BEIYMCIECHUS
3HAYEHUN TPUTOHOMETPUIECKUX
(GyHKIUH HCTI0Ib30BaTh KOMIBIOTEP-
HBIE TPOTPAMMBI
I'aasa VIII. OxpyxkHoCTB 17
1 KacarenpHas 3 HccenenoBars B3aMMHOE PacoIOKEHUE
2 OKPY>KHOCTH 4 IPSMOM U OKPYKHOCTH;
LlenTpanbHbie U bopMyIupoBaTh ONpeieNeHNe
3 BITMCAHHBIE YTJIbI 3 KacaTelbHOU K OKPY>KHOCTH;
YetsIpe 3aMedaTesbHbIC (bopMyIHpOBaThH M JOKA3bIBATh
4 TOYKH TPEYTOJIbHUKA 4 TEOpPEMBI: O CBOMCTBE KacaTeJIbHOM, O
Brmcannas u onucanHas MpU3HaKe KacaTelabHOM, 00 oTpe3kax
OKPY>KHOCTH 2 KacaTeJIbHBIX, IPOBEIEHHBIX U3 OJTHOM
Pemenne 3amau 1 TOYKH; GOPMYIUPOBATH OHATUS

KontponsHas padora Ne 5

[EHTPATBHOTO yIia U TPaayCHON MEpHI
JIyTH OKPY>KHOCTH; (OpMYyITHpPOBaThH U
JTIOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM
yTIie, O IPOU3BEACHUH OTPE3KOB
MepeceKaromuXcs Xop/;
(bopMyIHpPOBATH U JOKA3BIBATh




TEOPEMBI, CBA3aHHBIE C
3aMeyaTelbHbIMH TOUKaMHU
TPEeYTroJbHHUKA: 0 OMCCEKTpUCE yria H,
KaK ClIe/ICTBUE, O IEpECEUCHUHN
OMCCEKTPUC TPEYTOJIbHUKA; O
CepeIMHHOM IEPIIEHAUKYIIAPE K OTPE3KY
U, KaK CJIEACTBUE, O IEPECECUEHUU
CepEUHHBIX NEPIEHANKYISIPOB K
CTOpPOHAM TPEYTOJIbHUKA; O
IIEPEeCeUYEeHUH BBICOT TPEYTOJIbHUKA;
(bopMyIUpOBATh OMPEICIICHUS
OKPYKHOCTEH, BIMCAHHOU B
MHOTI'OYT'OJIbHUK U OIIMCAaHHON OKOJIO
MHOT'OYTOJIbHHUKA; (POPMYJIMPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAaHHOH B TPEYTrOJIbHUK; 00
OKPY’KHOCTH, OIIMCAHHOU OKOJIO
TPEyroJbHUKA; O CBOHCTBE CTOPOH
OIMCAaHHOT'O YEThIPEXYTOJIbHUKA; O
CBOWCTBE YIJIOB BIUCAHHOTO

YeTHIPEX YTOJIbHUKA; PELIaTh 33/1a4d Ha
BBIYHUCIICHHE, 10KA3aTEILCTBO U
IIOCTPOEHHE, CBA3AHHBIE C
OKPY>KHOCTBIO, BIIUCAHHBIMU U
ONMCAHHBIMU TPEYTOJIbHUKAMH U
YeThIPEXYTrOJIbHUKAMU; HCCIIE10BaTh
CBOICTBa KOH(PHUTYpAIHii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TIOMOILbIO
KOMITBIOTEPHBIX TPOrpaMM

IToBTOpenue. Pemenue 3anau




TemMaTnueckoe MJIAHKPOBAHME.

9 kaace
Homep Ko XapaKkTepUCTUKAa OCHOBHBIX
napa- CopneprxaHue MaTepuana | 4eCTBO BIAOB JACATEIILHOCTH yHCHIia
rpada 4ACOB (Ha ypoBHe yqueGme
TNEUCTBUMN)
IToBTOpEHME KypCca reoMeTpuu 8 2
KJacca
I'nasa I X. BekTopbl 12 @opMynUpOBaTh ONPEAEICHUS U WIUTIOCTPUPOBATh

1 IlonsiTue BexkTOpa 2 IIOHATHUSA BEKTOpPA, €ro JJINHBI, KOJUNIMHEAPHBIX U

2 CrnoxeHue 1 BbIYUTAHUE pPaBHBIX BEKTOPOB; MOTUBUPOBAThH BBEJICHUE

3 BEKTOPOB 4 IIOHATUH U JEHUCTBUH, CBA3AHHBIX C BEKTOPaMH,
YMHOXKEHHE BEKTOpa Ha 5 COOTBETCTBYIOLIMMH IPUMEPAMHU, OTHOCALIUMHUCS
yucio. [lpumenenue K (U3MYECKUM BEKTOPHBIM BEIUYNHAM;
BEKTOPOB K PEILIECHUIO HPUMEHSATh BEKTOPHI U JEHCTBUSA Ha/l HUMHU IIPU
3a1a4 1 pElIEHNU TEOMETPUYECKUX 3a]a
KoHnTtposbhas padora No 1

I'naBa X. Mertoa koopauHat 10 OOBSICHITH U WUTIOCTPUPOBATH MOHATHUS

1 Koopaunatsl BekTopa 2 HIPSMOYTOJIBHOM CUCTEMBl KOOPAMHAT,

2 IIpocrelimue 3axa4yu B KOOPAMHAT TOYKH U KOOPJAMHAT BEKTOPA;
KOOpIMHATaxX 3 BBIBOJIMTH M UCIIOJIb30BATH NIPU PELIEHUU 3a/1a4

3 YpaBHEHUS OKPYKHOCTHU (GopMyJIbl KOOpAMHAT CEPEIMHBI OTPE3KA, IITHUHbI
U TIpAMOI 3 BEKTOpA, PACCTOSHUS MEXAY ABYMs TOUKAMH,
Pemenue 3amau 1 YPaBHEHHUS OKPYKHOCTHU U IPAMOK

KonTponbHas padora Ne 1

2
I'naBa Xl. CooTHOLIEHHSI MEKAY 14 @opMyaupoOBaTh U WILTIOCTPUPOBATH
CTOPOHAMH U yIJIaMH ONpeJIeTICHUSI CUHYCA, KOCUHYCA, TAHI'€HCA U
TpeyrojabHuka. CxrajsipHoe KoTaHreHca yrios ot 0 1o 180°; BeIBOOUTH
npou3BeJeHue BEKTOPOB OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKAECTBO U

1 Cunyc, KocuHyc, 3 (dbopMyibl ipuBeAeHUS; GOPMYyTHUPOBATh U
TAHT'€HC, KOTAHTEHC yria JTOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHUHYCOB,

2 CooTHoIEHUS MEXKY 6 INPUMEHSTH UX IIPU PELIEHUHN TPEYTOJIbHUKOB;
CTOPOHAMH U YIJIaMH O0O0BSACHSTH, KaK UCIIOIb3YIOTCS TPUTOHOMETPH -
TPEYroJbHUKA yeckne GopMyIbl B U3SMEPUTEIbHBIX padoTax Ha

CxanspHoe 3 MECTHOCTH; (popMyTupoOBaTh OMpeIeICHUs yTiia
IIPOU3BEJIEHUE BEKTOPOB ME3KJly BEKTOPAMH U CKaJISIPHOIO NPOU3BEAEHHUS
Pemenne 3amay 1 BEKTOPOB; BHIBOJUTH (POPMYITY CKAISIPHOTO
KonTtponbHas padora Ne 3 1 IIPOU3BEJEHHUS YePE3 KOOPAUHATHI BEKTOPOB;
dbopmynrpoBaTh U 00OCHOBBIBATH YTBEPXKIICHUE O
CBOMCTBAX CKaJsIPHOTO IPOU3BEIECHNUS;
UCII0JIb30BaTh CKAJISIPHOE NMPOU3BEIEHUE
BEKTOPOB IIPU PEIICHUHU 337a4
I'nasa XIl. lanna okpyskHOCTH 1 12 @opMyIUpPOBATH ONPENEIEHUE TPABUIBHOTO
IJI0LIAAb Kpyra MHOTOYTOJIbHUKA; HOPMYyITUPOBATh U

1 IIpaBunpHBIE 4 JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSAX,

2 MHOTOYTOJILHUKH J[rHa 4 ONMCaHHOW OKOJIO NPaBUIBHOTO
OKPYXHOCTH U MHOTOYTOJIbHUKA ¥ BIUCAHHOMN B HETO;
IJI0IIAb Kpyra 3 BBIBOJUTH M UCIIOJIB30BaTh (GOPMYJIBI IS

Pemenue 3anau 1 BBIYUCJIEHUS TUIOLIAIU MPABUIBHOTO

Konrponsnas padora Ne 4

MHOTI'OYTOJIbHMKA, €Er0 CTOPOHBI U paauyca
BIUMCAaHHON OKPYXHOCTH; peuiaTh 3aJa4u Ha
IIOCTPOEHUE NPABUIBHBIX MHOT'OYT'OJIbHUKOB;
OOBSICHATH MOHSTHUS IJIMHBI - OKPY>KHOCTH U




IUIOLIAAU KPYyTra; BRIBOAUTH (DOPMYIIBI AJIS
BBIYMCIICHUS JJIMHBI OKPYKHOCTH U JUTUHBI IyTH,
IUIOLIAN Kpyra U IUIOLIaAu KpYTOBOTO CEKTOPA;
HPUMEHSATh 3TH (OPMYJIbI IPU PEIICHUN 3a/1a4

I'nasa XIIl. IBu:kenus

1
2

[TonsTne nBUXEHUA
[TapasienbHbIii IepeHoc u
IIOBOPOT

Pewenue 3amay

N

OOBSICHSATH, UTO TAKOE OTOOPAKEHHUE MIOCKOCTU
Ha ce0s M B KaKOM CJIy4ae OHO Ha3bIBACTCS
JIBUYKEHHEM IIJIOCKOCTH; O0BSACHSITH, UYTO TAKOE
oceBas CAMMETpPHS, IIEHTPaIbHasl CUMMETPHS,
napaJijIeNIbHBIN TIEPEHOC U MIOBOPOT;
000CHOBBIBATh, YTO 3TH OTOOPAKEHUS IJIOCKOCTH
Ha ce0s ABISIOTCS ABHUIKCHHUSIMHU, OOBSICHSITH,
KaKOBa CBSI3b MEXY JBUKCHUSIMH U
HaJIO)KCHUSMH; WLTIOCTPUPOBATH OCHOBHEIE
BHbI IBM)KCHHI, B TOM YKCJI€ C ITIOMOIIBIO
KOMIBIOTEPHBIX TPOTPaMM

I'masa X

IV. HauanbHble cBEAECHUS U3

CTEpPEOMETPHHU

1
2

MHororpaHHUKH
Tena v MOBEpXHOCTH
BpaIeHus

N

OOBSCHSATH, UTO TAKOE MHOTOT'PAaHHHK, €0
rpanu, pé€opa, BEpUINHbI, JUAarOHATH, KaKOU
MHOTOTPAaHHUK Ha3bIBAETCS BBIIYKJIBIM, YTO
Takoe N-yrojibHas Npu3Ma, €€ OCHOBaHUS,
OOKOBBIE TPaHU M OOKOBBIC pEOpa, Kakas mpu3Ma
HA3bIBAETCS NPSAMOM M KaKasi HAKJIIOHHOM, YTO
TaKo€ BbICOTA MPU3MBI, KaKasi IPU3Ma Ha3bIBaETCsA
napajujielenune10M U Kakoi napasiesenumnes
HAa3bIBACTCS MPSIMOYTOJIbHBIM; (OPMYITHPOBATH U
000CHOBBIBAaTh YTBEPK/ICHUS O CBOWCTBE
JMaroHajiel napajiesienunea u 0 KBaapare
JIMaroHajayu MpsMOYIroJIbHOTO Mapasuieenunena;
O00BSACHATD, YTO TaKOE 00BEM MHOTOTPAHHHKA;
00BSICHATH, KAKOM MHOTOTPAHHUK HA3bIBACTCSA
MUPAMUJION, YTO TAKOE OCHOBaHUE, BEPILINHA,
OOKOBBIE TpaHU, OOKOBBIE pEOpa U BbICOTA
MMpaMUJbl, Kakas NUpaMuia Ha3bIBaeTCA Mpa-
BWJIBHOM, YTO TaKoe anodemMa mpaBUiIbHON
MUPAMHJIBI, OOBSICHATH, KAKOE TEJIO Ha3bIBACTCS
HUWINHAPOM, YTO TaKOE €ro 0Ch, BBICOTA, OCHO-
BaHUS, paanyc, 00KOBasi MOBEPXHOCTb,
oOpaszymiue, pa3BépTka OOKOBO MOBEPXHOCTH,
KaKuMH (OpMyJIaMH BBIPAKAIOTCA 00BEM U
J10111a/1b OOKOBOM MOBEPXHOCTH LIIMHAPA;
00BSACHATD, KAKOE TEJIO0 HA3hIBAETCS KOHYCOM, YTO
TaKoe €ro 0Ch, BEICOTA, OCHOBaHUE, OOKOBas
MOBEPXHOCTh, 00pa3yrolue, pa3BépTka OOKOBOM
MMOBEPXHOCTH, KAKUMHU (HOPMYJIaMHU BBIPAKAIOTCS
00BEM KOHYCa U MJI0IIa b OOKOBOH MOBEPX -
HOCTH; OOBSICHSITh, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs chepoil U Kakoe Tello Ha3bIBAeTCs
1apoM, 4TO TaKoe pajnyc 1 AuameTp chepsl
(mapa), pacrmo3HaBaTh Ha PUCYHKaX MPHU3MY,
napajuiesienune1, TupaMuay, HWIHHAP, KOHYC,
map

IHoBTOopenue. Pemenue
3aga4. O0 akcuomax
IJIAHUMETPUH
Hrorosast KOHTpOIbHAS

paborta Ne 5




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

* ['eomerpust, 7-9 xnaccel/ Atanacsia JI.C., bByry3os B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmmectBo «M3narenscTBoO «IIpocBerienne

* 'eomerpust, 9 kmace/ Mep3msik A.T'., [Tonouckuii B.b., Skup M.C.; mox penakmueii [Togonsckoro B.E.,
OO1m1ecTBO ¢ OrpaHn4YeHHON 0TBETCTBEeHHOCTHIO M3natensckuii neHTp «BEHTAHA-I'PA®»; Axunonepaoe
obmmectBo «M3narenscTBoO «IIpocBerienne

* ['eomerpus, 9 kmacce/ Mepsnsik A.TL., [lonsikoB B.M.; nox penakuueii [Tononsckoro B.E., O6mectBo ¢
OorpaHuuYeHHON oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-I'PA®y»; AkimonepHoe 001IECTBO

«M3narenbcTBO «lIpocBemenne

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

A.I''Mep3isik,B.b.ITomonckuii, E.M. Pabunouy, M.C.Skup.I'eomerpus: 9 kinacc: AMTaKTHYECKUEC
MaTepUasbl: TOCOOHUE IS yJalluXcs

0011e00pa30BaTeNbHBIX YUPEKIACHUN

E.B. bynxko, A.I'. Mep3nsik, B.b. ITononckuii, M.C. Skup ['eometpusi: 7-9 knacc: Mmetoguueckoe nocodue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru
http://teacher.fio.ru
http://www.kokch.kts.ru/cdo/
http://teacher.fio.ru
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