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MNOSICHUTEJBbHASA 3ATIIUCKA

l'eomeTpusi Kak OJIMH W3 OCHOBHBIX PAa3/ieJIOB NIKOJILHONW MaTEMaTUKH,
MMEIOIIMIA CBOEU 1EIbI0 00EeCeunTh U3yYeHUE CBOMCTB UM Pa3MepoB (QUIYp, HX
OTHOUIEHUH M  B3aUMHOE pACIOJIOKEHUE, ONUpAaeTCsl Ha JIOTHYECKYIO,
J0KA3aTeNbHYI0 JUHUIO. [[eHHOCTh M3yueHUs] TeOMETpUM Ha YPOBHE OCHOBHOIO
o01ero oOpa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIOMIUUCS YUYUTCSI MPOBOJIUTH
JI0OKa3aTeIbHbIC PACCYXKJIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHUS, 10KA3bIBaTh
WCTUHHBIC YTBEPXKJICHUS W CTPOUTH KOHTPHPHUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCcy X IeHus «OT TMPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB,
bopMyIMpPOBaTh OOPATHBIEC YTBEPKICHUS.

BTopoli 1enb0 u3y4yeHUs] TEOMETPUM SIBISIETCS MCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA TP PEIICHUH KaK MaTeMaTU4YeCKHMX, TaK W MPAKTHYECKUX 3ajad,
BCTpEYAIONINXCSI B pealbHON Jku3HU. OOydwaromuics JOJDKEH HayYUThCS
OTPENENUTh TEOMETPUUECKYIO (PUTYpY, OmHMcaTh CIOBaMU JaHHBIM YEPTEX WM
PUCYHOK, HAWTH IUIONIAb 3€MEJIbHOTO y4acTKa, pacCUUTaTh HEOOXOAUMYIO JITTUHY
OTNITOBOJIOKOHHOTO KabOessi uiau TpeOyeMmble pa3Mmephl rapaxka Jjis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B U3YYCHUU TCOMETPUH.
[Ipu pemienuu 3a7a4 MPaAKTUUECKOTO XapakTepa OOyYaroUIUNCsS YUUTCS CTPOUTH
MaTeMaTUYECKUE MOJICM pPEATbHBIX JKU3HEHHBIX CHUTyalldid, IPOBOJAUTH
BBIYMCJICHUS U OLICHUBATD aJIEKBATHOCTh MOJYYEHHOTO PE3yiIbTaTa.

Kpaithe BaxHO MNOTYEPKUBATH CBSA3UM TEOMETPUU C JIPYTUMHU Y4EOHBIMU
peAMEeTaMi, MOTUBUPOBATH UCIIOJIb30BATh OMPECICHHS T€OMETPUUECKUX DUryp
U TIOHSTUHM, JIE€MOHCTPUPOBATH NMPUMEHEHHUE MOJTYYEHHBIX YMEHUU B (PU3MKe U
TEXHUKE. OTH CBs3W Hambojee SpPKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cootHomeHus», «Merox xoopauHary u «Teopema
[Tudaropa.

VYueOHnsiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOLIUE OCHOBHBIE Pa3felibl
cogepxkanusi: «l'eomerpuueckue ¢Gurypel U HUX CBOHcCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI Ha  IUIOCKOCTWY,
«Bektopby, «JIBuxkeHuUs m1ockocTy, «IIpeodpasoBanust mogo0us».

Ha u3ydenue yueOHoro kypca «I'eomerpus» otBoautcs 204 daca: B 7 kiacce
— 68 yacoB (2 4aca B HeJleNto0), B 8 Kitacce — 68 yacoB (2 yaca B HeZel0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIETIO).



COAEPXKXAHUE OBYYEHUA
7 KUIIACC

HavaneHble noHsTusa reomMerpun. Touka, mpsiMasi, OTpPe30K, JIyd. YToJl. Bubl
yriioB. BeprukanbHble W cMexXHBIE YIUIBL. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiieapsHOCTh U NEPIEHINKYISIPHOCTD IPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cuMmmeTpuu. [Iprumepst
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHUS C NOMOIUBID LMPKYJId U JUHEHKH. TpeyrojbHUK.
BricoTa, MeinaHa, OuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIN UM PAaBHOCTOPOHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TNpU3HAKU PABHOOEIPEHHOrO TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa U MPU3HAKH MApasUIeNIbHBIX NPsAMbIX. CyMMa YriI0oB TPEYroJIbHHUKA.
Bremnue yrisl TpeyroibHUKA.

[IpssMOyrosibHBIM  TpeyroabHUK. CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYrOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€e. [Ipu3Haku paBeHCTBA IPIMOYTOJIBHBIX
TPEYTrOJIbHUKOB. [IpsSMOYTONBHBIN TPEYTOIBHUK C yrioM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM YIjie U OoJibLIEel CTOPOHE TPEyroJbHUKA.
[leprieHIMKYISAp ¥ HAKIIOHHASA.

['eomeTpuueckoe MeCTO TOYEK. buHccexkTpuca yriaa ©  CEpeIUHHBIN
MEPIIEHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHAMETP, HX CBOMCTBA. B3anmmuHoe
pacmoIOKEHUE OKPYKHOCTH M mpsiMon. KacarenbHas M cekyias K OKpPYKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B Yroy. BrucanHas # ONHCaHHAs OKPYXKHOCTHU
TPEYrOJIbHUKA.

8 KUIACC

Yersipéxyronpauku. [lapamienorpamm, ero npu3sHakd U cBoMcTBa. YacTHbIe
clly4au NapajijiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX NPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKasi Tpamenus, €€ CBOHCTBa UM IPU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O MPOIOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue TuHUY TPEeyrojbHUKa U Tpaneuu. LleHTp Macc TpeyrojpHuKa.

[TogoOue TtpeyroapbHuKoOB, Kodhdumuent moaodus. I[lpwsnakm momoOus
TpeyroiabHUKOB. [I[pumeHeHune mogo0us Mpu peleHNH MPAKTUIECKUX 3a/1a4.

CpoiicTBa miomaae reomerpuueckux Guryp. DopMynbl Ui IIOLIAAN
TpPEyroJibHUKa, NapajienorpamMma, pomOa u Tpanenuu. OTHOIIEHUE IUIONIaIen
o00HBIX GUTYP.

Brluncienne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHHYC, TAHI'€HC OCTPOIO yIJIa MNPSAMOYTOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTrOHOMETpUYECKHE (PYHKIIMU
yrioB B 30, 45 u 60°.

BrmcaHHbIE ¥ LIEHTPaAIBbHBIE YIUIBI, YTOJ MEXKIY KaCaTEJIbHON U XOPAOU. YTIIbI
MEXIy XOpJaMU MU CEeKyIIMMU. BrnucaHHble M OINUCAaHHBIE YETHIPEXYTOJbHUKH.
B3anmHoe pacnosioxkeHue IBYX OKpykHocTeil. Kacanuwe oxpyxkHocteit. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI TPUBEIACHUS.

Pemenune tpeyronpHukoB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. Penienue
MPAKTUYECKUX 3a]1a4 C UCTI0JIb30BAHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue mogoo6us. [logo06me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O DPOU3BEICHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOpEMA O KBaJApaTe KacaTeJIbHOM.

Bekrop, smmnHa  (MOAynh)  BEKTOpa,  COHAIpPaBJICHHBIE  BEKTOPHI,
MIPOTHUBOMOJIOKHO HAITPABJIEHHBIE BEKTOPHI, KOJUWIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEpallMM HaJ BEKTOpamu. Pas3nokeHWe BEKTOpa MO JIByM
HEKOJUITMHEApHbIM BekTOopam. KoopauHatel BekTopa. CKaasipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOKJICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA TIJIOCKOCTU. Y PaBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATAaX, MEPECEUCHUE OKPYKHOCTEW M MPSIMbIX. MeToa KOOpIMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOIBHUKU. [[TMHA OKpYyKHOCTH. ['pajiycHas u paauanHas
Mepa yrIJia, BBIUHUCICHUE JIMH AYr OKpyXHOcTed. [lnomians Kpyra, cexropa,
CErMEHTA.

JIBUMKEHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM (uryp (3jIeMeHTapHbIe
npeacrapienus). [lapamnensHblii nepenoc. [ToBopoT.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI
YUYEBHOTI O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MpOrpamMMbl Y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM HHTEpeca K IMPOUUIOMY M  HACTOALIEMY POCCHUUCKOU
MaT€MaTUKH, UEHHOCTHBIM  OTHOLIEHWEM K JIOCTHXKEHUSIM  POCCHUHCKHX
MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTUUYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JOCTH)KEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0SI3aHHOCTEH IrpaskJaHUHA U peau3aliu ero
npaB, IMPEACTaBIEHUEM O MaTeMaTUYECKUX OCHOBaX (HYHKIMOHMPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLELYp TpakJaHCKOTO o0liecTBa (Harpumep,
BBIOOPBI, OTMIPOCHI), TOTOBHOCTBIO K OOCYXKJEHUIO ATHUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM IPHUMEHEHHEM JOCTKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTE€MaTUYECKOIrO
o0pa3oBaHMs HAa TMPOTSHKEHUM BCEH KM3HU AJIA YCHEIIHOW MpO(ecCHOHAIBHOU
JEATEIbHOCTH U Pa3BUTUEM HEOOXOJUMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBHIyalIbHOU TPAEKTOPUU 00pA30BAHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJbHOMY H  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JACHUH, YMEHHMIO BUIETb
MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpPHUEHTAallUE B JIECATEIIBHOCTM HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, IPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl YelIoBEeYeCKOU
JESATENBHOCTH, TANOB €€ pa3BUTUSA W 3HAYUMOCTH ISl PA3BUTUS LUMBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MATEMATHKW U MAaTeMAaTHYECKOW KyJIbTYpPOH Kak CpelCTBOM
MO3HAHHUSI MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HABbIKAMHU HCCIEA0BATEIbCKOU
JESITENIbHOCTH;

6) ¢usuyeckoe BocmuTaHMe, (GopMHpPOBaHHME KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOIyYUs:

TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKUE 3HAHHUS B HHTEpPECax CBOErO
3I0POBbS, BEJACHUSA  370pOBOro  oOpaza JKM3HM  (3740pOBOE  IHUTAHMUE,
CcOATaHCUPOBAHHBI PEKUM 3aHATUM M OTAbIXA, peEryjsipHas (usndeckas
aKTUBHOCTH ), C(POPMUPOBAHHOCTHIO HaBbIKA PEPIICKCUH, IPU3HAHUEM CBOETO MPaBa
Ha OIHUOKY M TaKOI'0 e MpaBa APYroro 4eJoBeKa;



7) 3K0JI0rHYeCcKoe BOCIIUTAHUE:

OpPHUEHTAIMEN HA MPUMEHEHNE MAaTEMATUYECKUX 3HAHUU JIJI PELICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPYIKAIOIICH Cpeibl, MIIAHUPOBAHUS TTOCTYIIKOB U OIICHKU
WX BO3MOXKHBIX TMOCTEACTBUH JJISI OKPYIKAIOIICH CPE/Ibl, OCOZHAHUEM TJI00AIBHOTO
XapaKTepa SKOJOTUUECKUX TMPOOJIEM U MMyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOUNIUMCH YCJIOBHUSIM COUMAJILHOW U MPHUPOJTHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBUSAM B YCJOBHUSX HEOIPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYyTUX JIOJeH, MpUoOpeTaTh B COBMECTHOW JEATECIIBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETECHIIUH U3 OIbITA IPYTUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMyIHpOBaTh WS, IIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JC(PHUIIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD  CHUTYallMiO, BOCIPUHHMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHHS W JEUCTBUSA, (OPMyIMpOBaTh M OILICHUBATh PUCKU H
MOCTIEACTBUSI, (JOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble joruyeckue 1eicTBUS:

e BBIABJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUYECKUX
00BEKTOB, TMOHATHUN, OTHONIEHUH MEXIY MOHATHAMHU, (HOPMYIUPOBATH
ONpENECICHUs]  TOHSATHI, YCTAaHABIMBATh  CYHIECTBEHHBIM  MpPU3HAK
Kiaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTECPUU
IIPOBOJIUMOTO AHAIU3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE U OOmIue,
YCJIOBHBIE;

e BBISBJIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H 151
npotuBopeurss B (akTax, JaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSAX,
npejaraTb KpUTEPUM JJ1s1 BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

e Jl€NaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKU, ACAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

e pa3dupaTh J0KA3aTEIbCTBA MAaTEMATHYECKUX YTBEPKACHUHU (MpPSIMBbIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIIBHO HECJIOXKHBIE J0Ka3aTeIbCTBA
MaTteMaTudeckux (akToB, BBICTpaWBaTh apryMEHTAllUI0, IPUBOJUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,

e BBIOMpATh CTMOCOO pemeHus ydeOHOW 3amadu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh HauboNee MOAXOAAIMHMA C YIETOM
CaMOCTOSTENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENIbCKUI WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUE MPOTUBOpEUUE, MPoOIeMy,
CaMOCTOSITENIbHO ~YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apryMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY TIUIAHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBIECHUIO 0COOEHHOCTEN
MaTeMaTHIECKOTO 00BEKTA, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (pOpMyIHpOBaTH 0OOOIICHUS M BBIBOJABI 10 pE3yJIbTaTaM
NpOBEAEHHOTO HAOMIOJCHUS, WCCIICOBAHMs, OIICHHWBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCca, a TAaKKe BBIJIBHTaTh
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ ungopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMALIUK, HAHHBIX,
HEOOXOUMBIX JIJISl pELICHHUs 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3HPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM IPEICTaBICHHUS;

BbIOMpaTh (GopMy TmpenctaBieHHs HWHGOPMAIMU W WIUTIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAMarpaMMaMH, HHOW rpadukoil u uX
KOMOMHAITUSIMU,

OLICHUBATh HAAEKHOCTh HMH(MOPMALMU IO KPUTEPUSM, NPEATIOKEHHBIM
yuuTeNneM Uil cpopMyIupOBaHHBIM CAMOCTOSTENIBHO.

KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBAThH CYKJACHHS B COOTBETCTBUU C YCIOBUAMHU
U LETSIMU OOIICHMS], ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHHUS
B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN PE3yJIbTaT;

B X07ie 00CYK/I€HHUs 3aJ]aBaTh BOMPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh MU, HAIICJICHHbBIC HAa TTOUCK
pELIEHMS], COIIOCTABIIATH CBOU CYKJICHHS C CYKJACHUSAMU IPYTUX YYACTHUKOB
Jyanora, OOHapyKHBaTh Pa3IMUYUE€ M CXOJCTBO IMO3UIMH, B KOPPEKTHOM
dbopme hopMyIHpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 33J]a4H, SKCIIEPUMEHTA, UCCIEIOBaHUS,
IIPOEKTa, CAMOCTOSTEIBHO BBIOUpATh (hOpMAaT BBICTYIUICHUS C yU4ETOM 3a/1a4y
MPE3EHTAllUU U OCOOEHHOCTEHN ayIuTOpUU;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y WHIUBUTyaIbHOU
paboThI U PEUICHUH YYEOHBIX MaTEMATHYECKUX 3a]1aY;

NPUHUMATh LEJIb COBMECTHOMN AESTENbHOCTH, MJIAHUPOBATH OPraHU3aAIUIO
COBMECTHOM palOTBl, pacmpeAensiTh BHIbI paboOT, JOTrOBapUBATHCA,
0o0CcyXIaTh TIPOIIECC W pe3yJbTaT padoThl, 0000aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYIINOBBIX ¢opMax paboTel (oOCyxkaeHus, OOMeH
MHEHHUSIMHU, MO3TOBbI€ IITYPMBI U IPYTHUE), BHIIOIHITH CBOIO YacTh PaOOThHI
U KOOPJIWHUPOBATh CBOM JEWUCTBUS C JPYTMMHM YJI€HAMU KOMAaH/BI,



OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.
PeryasituBHbIe yHUBEpCcaJbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuzanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3aAaud (WM €ro
4acTh), BbIOMpaTh CIOCOO pEIIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEM, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTE/VIEKT:

e BJAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U pe3ysbTara
peLIeHUs MaTEMaTUYECKOM 3a1a4H;

e IpPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUHN 3aJa4H,
BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEJIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IIOCTABICHHON LEMU U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTH)KCHHUS WU HEIOCTHIXKEHUS IENH,
HAXOAUTh OIIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOydyenuss B 7 kjacce OOydYarolIMiiCs MOJYYHUT CIETYIOIINE
IIPEAMETHBIC PE3YJIBTATHI:

Pacrio3HaBaTh HM3y4Y€HHbIE T€OMETPUYECKUE (UTYPBI, OINPEACNATh UX
B3aUMHOE paCIOJIOKEHUE, H300paxaTh TeOMETpUYecKue (GUTYphl, BBITOJHSTH
YEPTEXKHU [0 YCIOBUIO 3a1aul. MI3MepsATh IMHEHHbBIE U YITI0BbIE BEIMYUHBL. Pemarh
3a/1a4M HAa BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
peaJIbHOM KU3HHU, pa3MEpOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTEXRH K TEOMETPHUUECKUM 334a4aM.

[lonp30BaTbCsd INpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BaTh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOIUTE JIOTMYECKUE PACCYKIAEHUS C MCIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCs MNpH3HAKAMU PABEHCTBA NPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOKCTBOM MEIMAHBL, TPOBEAEHHOM K THIIOTEHY3€E MPSIMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELIEHUH I'€OMETPUYECKHUX 3aa4.

Onpenenars NapamuieabHOCTh IPSIMBIX € IOMOILBIO YIJI0B, KOTOPBIE 00pa3yeT
¢ HUMH cekymasa. OnpenensaTs MapauiesIbHOCTh MPAMBIX C IIOMOIIBI) PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSAMOM 1O TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHHS M HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUS YTJIOB
B T€OMETPUYECKHUX 3aJlayax C HCIIOIb30BAHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpU IMEPECEYEHUH MABYX



MapAJUICIBHBIX MPSIMBIX CEKYIIeH. Pemars mpakTuueckre 3aaud Ha HaXO0XKACHUE
YIJIOB.

Bnagerp noHsATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIPEAENSITh
OMCCEKTPUCY YIJIa M CEPEIMHHBIN MEPICHANKYIISAP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTHM M Kpyra, XOpIbl U JUAMETPA
OKPY’KHOCTH, TOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TU CBOMCTBA IIPH
pEILIEHNH 3a1aY.

Brnagerp MOHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. I[lonp3oBaThcs (pakTaMu O TOM, UYTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TMEPECEKAIOTC B OJHOW TOYKE, MU O TOM, UYTO CEpPEIAUHHBIC
NEPIECHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJHOU TOUKE.

Brnagers moHATHEM KacaTEIbHOW K OKPYXKHOCTH, ITOJIB30BATHCSI TEOPEMOM O
MEPIEHANKYISIPHOCTH KAaCAaTENbHOM U Painyca, MPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMU, [IOHUMATh
UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MIOCTPOCHUS C IIOMOIIBIO LIUPKYJIIS U
JIMHEVIKH.

K kxoHmy oOyuenuss B 8 kJjacce OOYyYarOIIMICA MOJYYUT CICAYIOIIUE
NPEAMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUIbl UYETBHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCSA UX CBOMCTBAMH MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

[IpuMeHSATh CBOMCTBA TOYKU MEPECEUEHUsS MEIHUAH TPEYroJbHUKA (LIEHTpa
Macc) B PEIICHUH 33/1a4.

BrnaaeTts noHaTHEM CpeAHEN TUHUN TPEYTOJIbHUKA U TPANEUU, TPUMEHSTh UX
CBOMCTBA IPU PELICHUU reoMeTpuueckux 3anad. [lomp3oBarecsa Teopemont daeca
U TEOPEMOW O MPONOPUHOHAIBHBIX OTPE3Kax, INPUMEHATh HUX U PELICHUs
IIPAKTUYECKUX 3a]a4.

[IpumeHsTh npr3HaKK MOJ00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a1ad4.

[Tonb3oBaThes Teopemoit [ludaropa st pemieHUs TEOMETPUUECKUX U
NpakTH4eCcKuX 3a71a4. CTpOUTh MATEMATUUYECKYIO MOJIENIb B TPAKTUUECKUX 33/]1a4ax,
CaMOCTOSTEIIBHO JEIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE UIUHBI.

Bnagetp mnoHATHSMH CHHYCa, KOCHMHYCa M TaHI€HCAa OCTPOro yrjia
MPSMOYTOJBHOTO TPEYroJbHUKA. [10630BaThC ITUMU MOHATHUSAMU ISl PELICHUA
MIPAKTUYECKUX 3a1a4.

BoraucnsaTs (pa3naudyHbIMA CIIOCO0AMM) TUIONIAb TPEYTOJbHUKA W TUIOIAIH
MHOTOYTONBHBIX  GUTYp (MOJB3YSACh, THAE€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh MOJy4YEeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Bnagets NOHATHAMH BIHMCAaHHOTO M LEHTPAJbHOIO YIVIA, HCIIOJIb30BATH
TEOPEMBI O BIMCAHHBIX yriaX, yriaxX MEeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KacaTeJIbHOU U XOPJOH IPU PELICHUNA T€OMETPUYECKHUX 3a/1a4.

Brnagers moHATHEM OINKMCAHHOIO YETBIPEXYIOJIBHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PEIICHUU 33/1a4.



[TpuMeHsTh MOJydYeHHbIE 3HAHMS HA MPAKTHKE — CTPOUTh MAaTEMaTHUYECKHE
MOJIETH JJIs 33/1a4 PeabHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHUS
C TpPUMEHEHHEM NOoN00Us U TPUTOHOMETPHUH (IIOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

K konmy oOydyenus B 9 kuacce oOydaromuiicsi MOJYYHUT CIEIYIOIINE
IpeIMETHbIEC PE3YyIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX YIJIOB, HAXOAWTh C WX
MOMOIIBIO PA3IMYHBIE JJIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJNbHUKA («pEelICHHE
MPSIMOYTOJIBHBIX TPEYTOILHUKOBY). HaXoauTh (C MOMOIIBIO KaJTbKyJIATOPA) AJIAHBI
Y YTJIBI 17151 HETaOJIMYHBIX 3HAYCHUH.

[Tonme30BaThes popmyamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM U1 HAXOXJACHHUS COOTHOIICHHA MEXIy TPUTOHOMETPUUECCKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCHUHYCOB JJIsI HAXOXKJICHUS Pa3InYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («pElIeHHEe TPEYroJbHUKOB»), MPUMEHSITh HX MpU
pELICHUN T€OMETPUUYECKUX 3a/1a4.

Brnaners noustusiMu npeoOpa3oBaHus Mo100Us, COOTBETCTBEHHbBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilonb3oBaThcsi cBOMCTBaMM MOJ00US MPOM3BOJBHBIX (DUTYp,
YMETb BBIYUCIATH JUIMHBI M HAaXOAWUTh YIJbl y MOJ00HBIX ¢uryp. Ilpumensars
CBOMCTBa MOMOOMS B MPAKTUYECKUX 3aJadax. YMETh NPUBOAUTH MPUMEPHI
MOJ00HBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCs TEOPEMaMU O MPOU3ZBEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpAMH, MOHUMAaThb MX TFEOMETPUYECKUU W (PU3nUYecKuid
CMBICT, TPUMEHSATh MX B PEIICHHMH TEOMETPUYECKHX W (U3MUYECKUX 3ajad.
[TpuMeHsTH cKaJIIpHOE MTPOU3BEIEHNE BEKTOPOB AJI1 HAX0XK/ICHUS JUIMH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPAMHAT Ha IMJIOCKOCTHU, IPUMEHSTH €70 B pELICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a]a4.

Bnagers NMOHATUSAMM NPABWIBHOTO MHOIOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPYXHOCTU U pajuaHHON MEphl yIJia, YMETh BBIYMCIATH ILIOLIAAb
Kpyra u ero yactei. [IpuMeHsTh ojiydeHHblEe YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxogute ocu (WM LEHTPBI) CUMMETPUM (UTYp, NMPUMEHSTH JBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MONydYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKHUE
MOJIETH JJIs 33/1a4 PeaibHOM KM3HU U MIPOBOAUTH COOTBETCTBYIOLINE BBIUMCICHHUS
C TpPUMEHEHHEM MOAOOUS M TPUTOHOMETPUUECKHX (YHKUUH (MONb3YysICh, THE
HEO00X0UMO, KaJbKYJISITOPOM).



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YAEHUKA
I'eomeTpusi, 7-9 xknaccwl/ Atanacsa JI.C., byty3oB B.®., Kagomiies C.b. u npyrue,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOINYECKHUE MATEPUAJIbI UISA YUUTEJIA
I'eomeTtpus. Meroauueckrue pekoMeHaaluu. 7 Kiacc, 8 Kiacc, 9 kinacc. ATaHacsH
JI. C., bByry3oB B. ®@., I'mazkos 1O. A. u ap.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HNHTEPHET
bu6anoreka IIOK
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