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IHOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OOWUH W3 OCHOBHBIX pa3leliOB IIKOJIbHOM MaTEMaTHKH,
UMEIOIIUNA CBOEH 1ebl0 00€CIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB GUTyp, HX
OTHOLIEHWHA M B3aMMHOE pACIOJOKEHUE, OINHUPAETCAs Ha  JIOTHYECKYIO,
JOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4YeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOUIUICS yUYUTCA MPOBOJIUTH
JIOKa3aTEIbHBIE PACCYXKIAEHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUECHUS, 10KA3bIBATh
WCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJIeHHs «OT MPOTUBHOIO», OTJIMYaTh CBOWCTBA OT IPU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoil 1enp0 M3y4yeHHs TE€OMETPUM SIBISETCS MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUH KAK MATEMAaTHYECKUX, TaK M MPAKTHYECKUX 3a7]ady,
BCTpEYAIOUIMXCSI B pealbHOM ku3HU. OOydyaromuics JOJDKEH Hay4YUThCS
ONPENEINTh F'€OMETPUUECKYIO (QUTYpy, ONHCaTh CIOBAMU JAHHBIM YEPTENK WM
PUCYHOK, HAWTH IJIOMIA/b 3€MEJILHOTO y4acTKa, PACCUUTATh HEOOXOUMYIO JITTUHY
ONITOBOJIOKOHHOTO KaOensi miM Tpebyemble pa3Mepbl rapaxka AJjii aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUS B M3YUYECHHH T'€OMETPHUH.
[Ipu pemieHnn 3a7ad MPaKTUYECKOTO XapakTepa OOy4YaroIIMICs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIM peajbHbIX JKU3HEHHBIX CHUTyalUid, MPOBOAUTH
BBIYMCJICHUS U OLICHUBATh aJJ€KBATHOCTH MOJIYYEHHOT'O pe3yJibTaTa.

KpaiiHe BaxHO TOMYEPKUBATH CBA3UM TEOMETPUU C JPYTUMHU YUEOHBIMU
IpeIMeTaMH, MOTUBUPOBATh MCIOJIB30BaTh OMPENEICHUS TEOMETPUUECKUX (PUTYD
U TIOHATHM, JTEMOHCTPUPOBATH MPUMEHEHHE TMOJIYYEHHBIX YMEHUU B (PU3UKE U
TEXHUKE. DTU CBSA3M HauOosiee ApKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoOIIeHUs», «Merong koopauHat» u «Teopema
[Tudaropar.

VYuebubiii kypc «l'eomeTpus» BKIIOYAET CIASAYIONINE OCHOBHBIC Ppa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HX CBoicTBa», «l3mepenue
r€OMETPUYECKUX BEIUUYHMHY», «JleKapTOBbI KOOpAMHATHI Ha MJIOCKOCTHY,
«Bektopsy, «/IBuxkenus miockoctny, «[IpeodpazoBanus mogo0Ous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiiacce
— 68 yacoB (2 yaca B Henenro), B 8 kiacce — 68 vacoB (2 yaca B Hezeno), B 9 kiacce
— 68 vacoB (2 Jaca B HEJIEIO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

HauvanbHble nonsatus reometpun. Touka, npsmasi, OTpEe30K, Jy4d. Yrou. Buaesl
yriioB. BepTukanbHble M cMmexHBIE YIUIBL. buccekrpuca yrna. Jlomanas,
MHOT'OYroyibHUK. [lapainenpsHOoCTh M NEPIEHANKYIAPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Ipumepst
CUMMETPHUH B OKPYXKAIOILIEM MHUPE.

OCHOBHBIE TOCTPOEHUSI C MOMOUIBI0 LUPKYJIS W JUHEHKH. TpeyrojabHUK.
BricoTta, Mmennana, OuccekTpuca, uX CBOICTBA.

PaBHOOEApEeHHBIE M  PaBHOCTOPOHHHWM  TpeyrosibHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa MW MNpHU3HAKU PABHOOEAPEHHOrO TpeyroibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIBLHUKOB.

CBOMCTBA ¥ IPU3HAKY NapAJLIEIBHBIX IPAMBIX. CyMMa yrioB TPEyTrOJbHHKA.
Breninue yriel TpeyroyibHUKA.

[IpssMoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MeAWaHbl NPSIMOYIOJBHOIO
TPEYroJabHUKA, IPOBENEHHON K TUIIOTEHY3€E. [Ipr3Haku paBeHCTBA IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYyTOIBHUK € YoM B 30°.

HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIiie U OOJIbLIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MeCcTO TOYEK. bHccekTpuca yriaa W CEpEeaUHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMeTp, HUX CBOHCTBAa. B3anmHoe
PacCIIOIOKEHUE OKPYKHOCTH U IpsAMoM. KacarenbHas U ceKyllnas K OKPYKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B YroJ. BrnmcaHHas W ONMCaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapannenorpamm, €ro npu3Haku U CBOKMCTBA. YacTHbIE
cllydad MapajuieorpaMmMoB (IpSMOYTONBHUK, POMO, KBajpaT), MX MPU3HAKUA H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOWCTBA W TMPU3HAKHU.
[IpssmoyromnbHas Tpanenus.

Meton yaBoenuss meauansl. LlenTpanbsHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue nTMHAM TPEyroJIbHUKA U Tpaneunu. LeHTp Macc TpeyroJibHHKa.

[Togobue TpeyroJbHUKOB, Kod(pdunueHT momodus. IlpuzHaku mnomoous
TPEYroJbHUKOB. [IpuMeHeHne mogo0us Mpyu peleHny MPAKTUISCKUX 3a/1a4.



CpoiicTBa Tmiomaaeld reoMerpudeckux ¢uryp. DopMynbl IS TIOMATA
TpPEyrojbHUKA, TMapajiesorpamMma, pomOa u Tpaneruu. OTHOIICHHE IIIOIIaIeH
OJ00HBIX (UTYP.

Brruncnenne niuomanaend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHUn
MPAKTUYECKUX 3a7a4.

CuHycC, KOCHHYC, TAaHT€HC OCTPOTO YyIJIa MPSMOYTOJBHOIO TPEYrOoJIbHUKA.
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO. TpPUTOHOMETPUYECKUE (PYHKIIUH
yrioB B 30, 45 u 60°.

BrnircanHble 1 HEHTPAIBHBIE YTJIbI, YTOJ MEXKY KaCaTEIIbHOU U XOPJAOH. Y TJIbI
MEXK]y XOpJaMH M CEKYyIIUMH. BNHUCaHHbIE W ONUCAHHBIE YETHIPEXYTOIBHUKHU.
B3anmHoe pacnonoxkenue IByx OKpykHocTed. Kacanme okpykHocTei. OOrue
KacaTeJIbHBIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0 mo 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Penienue
MPAKTUYECKUX 33724 C UCIIOJIb30BAHUEM T€OPEMbI KOCUHYCOB B TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmogaodus. [lo1odre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBl O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOpEMA O KBaApaTe KacaTeJIbHOM.

Bektop, mimmHa  (MOAyJdbh)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
MIPOTHUBOMOJIOKHO HAITPABIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallMM HaJ BEKTOpaMmu. Pa3noxkeHue BEKTOpa MO JIByM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalipHOE MNPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHUSI IJIUH U YTJIOB.

JlexapToBbI KOOPIMHATHI HA INIOCKOCTU. Y PaBHEHUS MPAMON U OKPYKHOCTH B
KOOpJIMHATAaX, MEPECEUYECHUE OKPYKHOCTEH M MpsSIMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JIJIMHA OKpYKHOCTHU. [ pagycHas v paguanHas
Mepa yrIjia, BBIUHUCICHWE JJIMH AYr OKpykHOcTei. [lnomianb kpyra, cexropa,
CETrMEHTA.

JIBI>KEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpuu (Guryp (djaeMeHTapHbIe
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«l'eomeTpus» XapaKTepU3yrOTCS:

1) naTpuoTHYECKOE BOCIIMTAHNE:

IPOSIBIICHMEM HMHTEpeca K IMPOLUIOMY W  HACTOSALIEMY POCCHUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTH)KEHMSAM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUMCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJB30BAHUI 3THX
JOCTHKEHHUM B APYTUX HayKax U MPUKIAAHbIX chepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PeAI3alUu €ro
MpaB, NPEICTAaBICHUEM O MaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPUMEHEHHEM JOCTHIKEHUN HAyKH, OCO3HAaHHEM Ba)XHOCTU
MOPaJIbHO-3TUYECKUX ITPUHLIHIIOB B IESTEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PEIICHUM IPAKTUYECKHX 3a]ad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MaTE€MAaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUU BCEU MKU3HMU U1l YCIEIIHOM NpodeccruoHaIbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOECHUEM MHAMBHUAYAIbHON TPaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIIEHUM, PacCyKIEHUH, YMEHUIO BHUIEThH
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpPHUEHTalMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMUYECKOW HayKu Kak cepbl 4YeloBeueCKon
NEeATEIbHOCTH, TANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KYyJbTYpOW KaK CPEICTBOM
MIO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMH HaBBIKAMHU HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTanme, GopmMHUpOBaHHE KYJIbTYPHI 310POBbS W
IMOLMOHAJIBLHOTO 0JIArONOTyYHsI:

TOTOBHOCTBIO NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbSl, BEIEHUS  370poBOro  oOpa3a JKU3HM  (340pOBOE  IHTaHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusudeckas
aKTUBHOCTBD), COPMUPOBAHHOCTHIO HaBBIKA PeIIEKCHH, TPU3HAHNEM CBOETO MpaBa
Ha OIIMOKY M TaKoro e IpaBa JApyroro 4yeioBeKa;

7) 3K0JIOTHYECKOe BOCTIHTAHHE:

OpUEHTalMeN HAa MPUMEHEHUE MaTEMaTUYECKUX 3HAHUH JJIs PEeIICHUs 3a1a4 B
00JacTU COXPAHHOCTH OKPYKAIOUIEH cpenbl, MIIaHUPOBAHUS MTOCTYIIKOB U OLEHKU
UX BO3MOJKHBIX TOCJIEICTBUH IS OKPY’KaIOIIEH Cpelibl, 0CO3HAHUEM TJI00ATBEHOTO
XapaKTepa KOJOTMYECKUX MPOOIEM U IyTEH UX PELICHUS;

8) aganTanmua K M3MEHSIIOIIUMCH YCJOBHUSIM CONMAJIbHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH Y€pe3 MPAKTUUYECKYIO E€ATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Y APYTHX JIFOJIEH, MPUOOPETATh B COBMECTHOM AESITEIIbHOCTUHOBBIE
3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(opMynMpOBaTHh UAEH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTBI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallHIO0, BOCIPUHUMATb
CTPECCOBYIO CUTYallMI0 KakK BBI30B, TpPEOYIOLIUN KOHTpMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEelIeHUs U JeHCTBUS, (OPMYIUPOBaTh U OLICHUBATH PUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIBILITH M XapaKTEPU30BaTh CYILECTBEHHBIC NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXAY HOHITUAMH, (DOPMYIUPOBATH
ONpENENECHUs]  TNOHATHM, YCTAHABIMBATh  CYLIECTBEHHBI  NPHU3HAK
KJaccu(ukanmy, OCHOBaHMS [UIsi OOOOUIEHUS M CpPAaBHEHHS, KpPUTEPUHU
MIPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  MpPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacTHble M OOIIHeE,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
NpoTUBOpeYHsl B (akTax, MaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX,
npeyiaraTb KPUTEPUH IS BBISIBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JienaTh BBIBOJABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh MOKa3aTeIbCTBA MaTEMATHUYECKUX YTBEPKICHUN (TPSMBIE B OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE T0Ka3aTeIbCTBA
MaTeMaTH4eCcKnX (PaKTOB, BBICTpaWBaTh AapPTyMEHTAIIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBHIOMpaTh CIOCOO pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapHAHTOB peIICHHs, BBHIOMpATh Haubosee TMOAXOMAMUNA ¢ YIETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpPEUHE, MpodIemMy,
CaMOCTOSATENFHO yCTaHABJIMBATH HCKOMOE U JaHHOE, (opMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHE,

MPOBOJUTH TI0O CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHy HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN O0BEKTOB MEKITY COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJibTaTam
POBEAEHHOTO HAOMIOJACHHS, HWCCIIEOBAHMS, OLIEHWBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE TIPOIECCa, a TaKKE BBIJIBUTATH
MIPEATNOJI0KEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAlLIMK, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEACTaBICHUS;

BbIOMpaTh (OpMy TpencTaBiieHus UWHGOpPMAMU M WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMu, JaMarpaMmaMu, HHOW Trpadukol W HX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHPOpPMALMU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKICHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJIsiMH1 O6HIGHI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOAY PELICHHS
3aJlayu, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

e B XOJIe 00CYXJIE€HHUA 33aJ]aBaTh BOMPOCHI MO CYHIECTBY 00CYKIAE€MOM TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh UIEH, HAICIICHHBIE HA MOUCK
pelIeHus1, CONOCTABIISTH CBOU CYXKIEHUS C CYKIECHUSIMHU APYTUX YHACTHUKOB
nuanora, oOHapy»XMBaTh pa3lIMyue U CXOJACTBO MO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e MPEACTABIATH PE3YyJIbTaThl PELICHUS 3a/1a4H, SKCIEPUMEHTA, HCCIIEOBAHUS,
MPOEKTa, CAMOCTOSITENTFHO BHIOMPATh (hOpMaT BHICTYIUICHHUS C yU4ETOM 3a/1a4
MPE3EHTAllUU U OCOOEHHOCTEN ayIUuTOpHUU;

e TIOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYaIbHOM
paboOTHI MPU PENICHUN YUEOHBIX MaTEeMaTHYECKHUX 3a/1aY;

e IPUHUMATH LIEJIb COBMECTHOM IEATEIBHOCTH, IJIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paloOThI, pacmpenensiTh BUIbl paboOT, JOroBapUBATHCA,
o0Cy>KIaTh IPOLECC U Pe3yiabTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

e y4YaCTBOBaTh B TIpPyHmoBbIX (opMax paboTel (0OCykacHUS, OOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHE), BHIMOIHITH CBOIO YacTh PabOTHhI
U KOOPAMHHPOBATh CBOM JCWUCTBUSA C JPYTHMH YJIE€HAMH KOMAaHIBI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIHO COCTAaBIISITh IUIAH, aJTOPUTM pEIICHUs 3anadyul (WM ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJLICKT:

e BIIQJIETh CIIOCOOAMH CAaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIIEcca U Pe3yibTara
pelIeHHs] MaTEMAaTUYECKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATECIbHOCTH MOCTABICHHON LIENU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHUKCHUS WU HEJAOCTIKEHUS IIEIH,
HAXOJIUTh OMMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHI



K xoniy oOyueHus B 7 KJjacce OOYYaIONUHCA TOJTYYUT CICAYIONINAC
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TeOMETpUYECKHE (DUTYPBI, ONpPEAeNiaTh HX
B3aMMHOE PAacCIlOJIOKECHHE, H300pakaTh T€OMETPUUECKHE (DUTYphI, BBIMOJHATH
YEPTEKHU MO YCIOBUIO 3a/1a4l. M3MepsATh INHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemate
3a7]a4¥ HA BBIYMCIICHUE JJIMH OTPE3KOB Y BEJIMYUH YTJIOB.

Henate TpyOyr0 OIICHKY JHMHEHHBIX M YIJIOBBIX BEJIWYUH IIPEAMETOB B
peaqbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
00BEKTOB IO MOPSJIKY BETUUYUHBI.

CTpouTh 4epPTEXKU K TECOMETPUUECKUM 33]1a4aM.

[Tonp30BaThCd MNpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCHOJIb30BAaTh
IIPU3HAKU U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpOoBOIUTE JTOTMYECKHE PACCYKIACHUSA C UCIOJB30BAHUEM T€OMETPUUYECCKUX
TEOpEM.

[Tonp30BaThCA MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJIbHUKA,
B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OnpenensiTe NapayuiebHOCTh MPSMBIX C TIOMOIIBIO YTIJIOB, KOTOpPhIE 00pa3yeT
¢ HUMH cekymas. OnpeaensiaTh NapauieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM A0 TOUYEK APYTrOM MPSAMOM.

Pemiats 3aaun Ha KieTyaToM Oymare.

[TpoBOANTE BBIUKMCICHUS U HAXOAUTH YACIOBBIEC U OyKBEHHBIE 3HAYEHUS YTJIOB
B T'€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, OOpAa30BaHHBIX IIPU MEPECEUCHUH JBYX
MApAJUICIBHBIX MPSIMBIX CEKyIlel. PemaTe npakTudyeckue 3a1auv Ha HAXOXKJICHUE
VIJIOB.

Brnagers MOHATHEM TE€OMETPUYECKOTNO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEKTPUCY yIJia U CEPEIMHHBINA MEPHEHANKYISP K OTPE3KY KaKk T€OMETPUUECKUE
MecTa TOYCK.

DopMyJIMPOBATH ONPEACTCHUS OKPYKHOCTH W Kpyra, XOpJbl U JHaAMETpa
OKPY>KHOCTH, IOJIb30BATHCA UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA NIPHU
pEILIECHUH 3a7aY.

Brnagete MOHSATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lonb3oBaThcsi QakTamMu O TOM, UTO OWMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJJHOU TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
NEePIEHANKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KACAHUSI.



[Tonp30BaThCA NPOCTEUIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh
UX NMPAKTHYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JINHENKU.

K koHny o0yueHus B 8 Kiacce oOydaromMiics TIOIYYMT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, HMX 3JIEMEHTHI,
MIOJIb30BAThCS UX CBOMCTBAMU IPHU PEUIEHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEAMAH TPEYroJbHUKA (LEHTpa
Macc) B PEIICHUH 3ajau.

BiageTs NOHATHEM CPEAHEN TMHUU TPEYTOJIBHUKA U TPAELUH, IPUMEHATD UX
CBONCTBA IIPH PELICHUU reoMeTpuueckux 3aaad. Ilons3oBarecsa Teopemont Paneca
U TEOPEMOH O NPONOPLHOHAIBHBIX OTPE3Kax, MPUMEHATh WX I PEIICHUS
NPAKTUYECKUX 3a/]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH IT€OMETPUUECKUX
3a/1ay.

[Tonb3oBaTecs Teopemoil Iludaropa sl pelieHUs TeOMETPUYECKUX H
MpakTUYecKux 3aga4. CTpoUTh MaTEMATUYECKYIO MOJEIIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSTEIIbHO JIeNIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Brmagets DOHATHMSAMU CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTpOro yria
IPSIMOYTOJIBHOTO TpeyrosibHUKA. [101630BaThCsl STUMU MOHATHAMM JUISI PEILICHHUS
MPaKTUYECKUX 3a]1a4.

Boeruncnars (pa3iuyHbIMU CIIOCOOAMM) TLIONIAAb TPEYTOJbHUKA U TLUIOIAN
MHOTOYTOJBHBIX  (GuUryp (MOJB3ysCh, Tl€ HEOOXOAUMO, KaJbKYJISITOPOM).
[IpuMeHATh MOJyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMM BIHCAHHOIO W LEHTPAIBHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, YIVIaX MEXAY XOpJaMu (CEeKYIIMMH) U yIie MEXIY
KacaTeJIbHOM M XOPAOM NIPU PEIICHUH F'€OMETPUYECKUX 3a1a4.

BiageTe MoOHATHEM ONMCAHHOTO YETBHIPEXYIOJBHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PEILIEHUH 33]1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIN 715 33/1a4 peajibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C TIpUMEHEHUEM TMoAo0us W TPUTOHOMETPUHU (MONB3YSCh, T/IE€ HEOOXO0IUMO,
KaJIbKYJISITOPOM).

K xoniy oOyuenus B 9 KJjacce 0Oy4aromuiCs TMOJTYYUT CICAYIONINAC
peIMETHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYrobHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOINIBIO0 KATbKYJIATOPA) AJIMHbI
U YIJIbl JU1SI HETAOJUYHbBIX 3HAYEHUH.

[Tomp3oBaThCs GopMysIaMu TPUBEACHHSI 1 OCHOBHBIM TPUTOHOMETPUICCKUM
TOXIECTBOM ISl HaXOXACHUS COOTHOLICHHM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonb3oBaTh TEOPEMbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKICHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIICHHE TPEYroJbHUKOBY), MPUMEHSATh HX MpPU
pELIEHNH T€OMETPUYECKUX 3a]ay.

Bnaners noustusiMu rnpeodpa3oBaHusi 000, COOTBETCTBEHHBIX AJIEMEHTOB
noo6HbIX ¢uryp. Ilonb3oBaThcs CBOMCTBAMH MOJ00USI MPOU3BOJBHBIX (QUTYD,
YMETh BBIYHMCIATH JJIMHBI U HAXOJUTh YIJIbl y M0n00HBIX (uryp. [IpuMeHsTsH
CBOMCTBAa TMOJOOMSA B MPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH HIPUMEPHI
MOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonp30BaThCA TEOpEMAaMU O MPOU3BEICHUH OTPE3KOB XOP/[I, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaAPaTEe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpAMH, MOHUMATh MX T€OMETPUUECKUN U (U3ndecKui
CMBICJI, TPUMEHSTh HX B PEHICHUM TEOMETPUUYECKUX U (PUIMYECKUX 3ajad.
[IpuMeHsTh CKaJISIPHOE MPOU3BEECHNE BEKTOPOB JIJI1 HAXO0XKICHUS JUIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPAUHAT HA INIOCKOCTH, IPUMEHSTh €0 B PEIICHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a7ad.

Brnanerh MOHSTUSIMU TPABWJIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH W paJMaHHOW MEpHI yIyia, YMETh BBIYUCIATH IUIOIIAb
Kpyra 1 ero yacteid. [[puMeHsTh oTydyeHHbIe YMEHHUSI B IPAKTUUECKUX 3a/1auax.

Haxonuth ocu (MaM LEHTPHI) CUMMETPUU (PUTYP, NMPUMEHATH IBUIKEHUS
MJIOCKOCTH B MPOCTEUIINX CIydasiX.

[IpuMEHATh MONTYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMATHUYECKHE
MOJEIH JIs 33/1a4 peajbHOM )KM3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C TPUMEHEHUEM TMOJ00US W TPUTOHOMETPUUECKUX (PYHKIUMA (MOJB3YSICh, TJE
HEO0OXO0IMMO, KAIBKYJISITOPOM).



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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