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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAWMH W3 OCHOBHBIX PAa3/ENIOB IIKOJBHOW MAaTEMAaTHKH,
UMEIOIIUNA CBOEH 1eNbI0 00€CTIeUnTh M3YYEHUE CBOMCTB M pa3MEpoB (QUTYp, UX
OTHOLIEHMM M B3aUMHOE DPAacCIOJIOKEHHE, OIMPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHHUs r€OMETpUU Ha YPOBHE OCHOBHOI'O
oO1ero 00pa3oBaHus 3aKJIIOYAETCS] B TOM, YTO OOYYarONIUICS YUYUTCS MPOBOJIUTH
JIOKa3aTEIbHBIE PACCYXKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUCHHUS, I0KA3bIBATh
UCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCcykIeHuss «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT  IIPHU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoil 1enpl0 U3y4yeHUs TE€OMETPUU SIBISETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA NPHU PEUICHUU KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpEYAIOLIMXCS B peallbHOM o ku3HU. OOywyaromuiica JTOJDKEH Hay4YHUThCS
ONPENEIUTh F€OMETPUUYECKYIO (PUTYypy, ONMHCATH CIOBAaMHU JAHHBIA YEPTEX WU
PUCYHOK, HAalTH IJIOLIAb 3EMEIBHOTO y4aCTKa, pACCYUTATh HEOOXOIUMYIO JTUHY
ONTOBOJIOKOHHOTO Kalens WM TpeOyemble pa3Mepbl rapaxa ajisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTENIbHAS JUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHnn 3amad MPaAKTUYECKOTO XapakTepa OOy4YaroIIMICS YYUTCS CTPOUTH
MATEMATUYECKUE MOJICIA  PEANbHBIX KU3ZHEHHBIX CUTyalldil, TPOBOJUTH
BBIYMCJICHUS U OLIEHUBATh aJI€KBATHOCTD MOJIYYEHHOT'O pe3yJibTaTa.

KpaiiHe BaxHO TNOMYEPKUBATH CBA3U TEOMETPUU C JPYTUMHU YUCOHBIMU
peIMeTaMH, MOTUBUPOBAThH MCIOJB30BaTh OMPEACIICHUS T€OMETPUUECKUX (QUTYP
U TIOHSTHM, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX yMEHUN B (U3UKE U
TEXHUKE. DTU CBA3M HauOosiee ApKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VYueOubiii kypc «l'eomMeTpus» BKIIIOYAET CIASAYIONIME OCHOBHBIE pa3iciibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HUX CBoOicTBa», «l3mepenue
FEOMETPUYECKUX BEIMYHUHY», «Jl€KapTOBbI KOOPAMHATHI HA IUIOCKOCTHY,
«Bektopsy, «JIBmkenus miockoctny, «[IpeodpazoBanust mogooOus».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeZleIN0), B 8 Ki1acce — 68 yacoB (2 yaca B HEZeN0), B 9 kiacce
— 68 yacoB (2 yaca B He/IEIIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Hauanbabie nonsatus reomerpun. Touka, npsimasi, OTPE30K, Jy4d. Yroua. Buaesl
yriaoB. BepTukanbHble H CMEXHbIE YyIUIbl. buccektpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiesbHOCTh M TEPIIEHANKYJIAPHOCTD IPSIMBIX.

Cummetpuunbie ¢Gurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.
[Iprmepbl CUMMETPUH B OKPYKAFOIIEM MUDPE.

OCHOBHBIE IOCTPOEHUSI C MOMOIIBIO LUPKYJIS W JUHEHKH. TpeyroibHUK.
BricoTa, MeinaHa, OuccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBII W PaBHOCTOPOHHUM  TpeyrosbHUKH. HepaBeHcTBO
TPEYTOJIbHUKA.

CpoiicTBa MW MNpU3HAKU PABHOOEAPEHHOro TpeyroibHuKa. [lpuszHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBONCTBA ¥ IPU3HAKU NMAPAIIIENBHBIX NPSIMbIX. CyMMa YIJIOB TPEYTOJIbHUKA.
Bueminue yriel TpeyroJibHUKA.

[IpsAMOYTOJIbHBIA ~ TpeyrodbHUK. (CBOWCTBO MEIUaHbl MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [[pu3Haku paBeHCTBA IPAMOYTOJIbHBIX
TPEYTrOJIbHUKOB. [IpMOYTONBHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMeTpru: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeEM yriie U OOoJIbIIEH CTOPOHE TPEYroJbHUKA.
[TepnieHauKyIsIp ¥ HAKJIOHHASL.

['eomerpuueckoe MecTO TOYEK. buccekTpuca yriia ©  CEepeIVHHBIN
NEPIEHAUKYJIIAP K OTPE3KY KAK FT€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa U JAHaMeTp, HX CBOHcTBa. B3aumHoe
pPacmoJIOKEHUE OKPY>KHOCTUA W mpsiMor. KacarenbHasi U CeKylllasi K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHAas B YyroJ. BnucaHHas W ONHUCaHHAs OKPY>KHOCTH
TPEYTrOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoMcTBa. YacTHbie
Cilydau TapajijieiorpaMMOB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpamemnwmsi, paBHOOOKass Tpamemnusi, €€ CBOWCTBA H TMPU3HAKU.
[IpssmoyronbHas Tpanenus.

Meron yaBoeHuss meauansl. LlenTpanbHas cumMmerpusd. Teopema Daneca u
TEOpEMA O MPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHAN TPEYTOJbHKUKA U Tpaneuuu. LleHTp Macc TpeyrojapHHKa.

[Togobue TpeyroJbHUKOB, Kod(pduuueHT momoous. IlpuzHaku mnomoous
TpPEeYroJbHUKOB. [IpuMeHeHune moo0us nMpu pereHny TPaKTUIECKUX 3a1a4.



CpoiicTBa miomaaei reomerpuyeckux Guryp. DopMynbl Ui IUIOLIAAN
TpPEeyroJibHUKa, MapajuiesorpamMma, pomOa u Tpanenuu. OTHOIIEHHE IUIONIAIeH
OJ00HBIX (UTYP.

Brrancnenue miomaneii TpeyroabHUKOB M MHOTOYTOTBHIKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu pemeHUn
MPAKTUYECKHX 3a]1ad.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO YIJIa MPSIMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuronoMmerpudeckue GyHKIUU
yrioB B 30, 45 u 60°.

Brircanubie U IEHTpaIbHBIE YTIIBI, YTOJI MEXK/IY KacaTeIbHOU U XOPAOH. YTIIbI
MEXIy XOpJaMU U CEKyIIMMHU. BrucaHHbIE U ONUCAHHBIC YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxenue AByx okpyxkHocteil. Kacanme oxpyxHocredt. OOmiue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanrenc yrioB oTr 0 mo 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIbl IPUBEACHUS.

Pemenue tpeyroibHUKOB. TeopeMa KOCUHYCOB M TEOpEMa CUHYCOB. Pelienue
MPAKTUYECKUX 3a7a4 C UCTI0JIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nomoous. [logodue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOW3BENEHUM OTPE3KOB XOpZA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, mnmHa  (MOmynb) — BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
IPOTUBOMNOJIOKHO  HAIpPABJICHHbIE BEKTOPbI,  KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpAIMM HAJ BEKTOpaMu. PasnokeHue BEKTOpa Mo ABYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHatsel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKIACHHUS JJIMH U YTIIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTU. Y PAaBHEHHUS MPAMON U OKPYKHOCTHU
B KOOpPAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U IMPAMBIX. MeToa KOOpIMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTrOJIbHUKW. JliiMHA OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yrjia, BBIUHMCICHHE JJIMH Oyr OKpyxkHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpun (Guryp (dIeMeHTapHbIC
npeactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHUS NIPOrpaMMbl y4eOHOIro Kypca
«I"eomeTpus» XapaKTepu3yrTCs:

1) maTpuoTHYecKoe BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLUIOMY M HACTOAIIEMY POCCHMCKON
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MaTeMaTUKOB U POCCHUICKOW MAaTEMaTUYECKOW MIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTH)KEHUM B IPYTUX HAyKaX W MPUKJIAJAHBIX cepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U pealn3aluu €ro
MpaB, NPEICTABICHHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TPakJIaHCKOro oOIiecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/IEHHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCITUTAHME:

YCTAaHOBKOM HAa aKTHUBHOE Y4YacTHE B PEIICHWM IPAKTHUYECKHX 3a]ad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MaTE€MAaTHYECKOIO
oOpa3oBaHMsl Ha MPOTSKEHUU BCEH KU3HMU [JISl YCIENIHON MpodeccruoHaIbHOMI
NESATENbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBUIyaIbHOU TPAEKTOPUU 00pa30BAHMS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY W  3CTETUYECKOMY  BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIECHUH, PacCyKIEHUH, YMEHHUIO BHUACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUMEHTaUuell B [JEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, TPUPOABI U
oOlecTBa, MOHMMAHMEM MATEMAaTHUYECKOW HAyKuM Kak cdepbl 4YeloBeuecKou
NEeSATEIbHOCTH, TANOB €€ Pa3BUTUS W 3HAYUMOCTH JJIA Pa3BUTHS IIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MATEMAaTHUYECKOW KyJbTYpPOHW Kak CpelCTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMHU HABBIKAMH HCCIIEIOBATEIbCKOM
NEeSTENbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpPOBaHHE KYJLTYPbl 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO IPUMEHATH MaTeMAaTUYECKHE 3HAHWs B HHTEpEcax CBOETO
3I0pOBbSl, BEIEHUS  370poBOro  oOpasa JKU3HM  (340pOBOE  IHTaHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusndeckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediekcru, MpU3HAHIEM CBOETO MpaBa
Ha OIIMOKY M TaKOro e MpaBa JAPyroro 4yeioBeKa;

7) 3K0JIOTHYECKOe BOCTIHTAHHE:

OpUEHTALMEN HAa IPUMEHEHUE MaTeMaTUUECKUX 3HAHUU Ui penieHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKpPYKaroIlel Cpeibl, IJIAHUPOBAHUS [TOCTYIIKOB U OLIEHKU
UX BO3MOJKHBIX TOCJEICTBUH I OKPY>KaIOIIEH Cpeibl, 0CO3HAHUEM TTI00ATHEHOTO
XapaKTepa SKOJOTMYECKUX IPOOJIEM U ITyTEH UX PEIICHMUS;

8) aganTanmua K M3MEHSIIOIIUMCS YCJIOBHSIM COIMAJbLHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHUX JIOAEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTUHOBBIE
3HAHMS, HABBIKM Y KOMIIETEHIIMU U3 ONBITA JPYIHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUM, B TOM YHCIE
(hopMynHpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUM H
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallHMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pelIeHUus U JeHCTBUS, (OPMYIUPOBaTh U OLICHUBATH PUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBbie 1oruyeckue 1eicTBUA:

e BBIBISITH M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMATUYECKUX
OOBEKTOB, MOHSATUHN, OTHOIIEHUH MEXAY MOHITHUAMH, (QOPMYIUPOBATH
ONpENENECHUs]  NOHATHH, YCTAaHaBJIMBaThb  CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBAaHMS [UIsi OOOOIIEHUS M CpPAaBHEHMS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpUHUMATH, (GOPMYIUPOBATH U  MPEeOOpPa3OBBIBATH  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, €AMHUYHBIC, YacTHble M OOIIHeE,
YCIIOBHBIE;



BBISIBJIAITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHUBOPEUMS
B (haKTax, JaHHBIX, HAOIIONCHUAX U YTBEPKICHUSX, Ipe/yiaraTb KpUTEPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEHN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKHU, IEIYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKJIEHUH (IpsIMBbIE W OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTENIBHO HECIIOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaTHYECKUX (aKTOB, BBICTpaMBaThb apryMEHTAlMI0, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCO0 pelieHus y4yeOHOW 3aaadd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peElLIeHMs, BbIOMpATh HauOoyiee TMOAXOAAIMH ¢ Y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

UCITIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpoOIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, aPTYMEHTHUPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOJUTh IO CaMOCTOSTEIbHO COCTaBJIEHHOMY IUIaHy HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOOI;
CaMOCTOSITENIHO (HOpMYIHpPOBaTh 000OILEHUS M BBIBOJBI M0 PE3yJibTaTaM
IIPOBEAEHHOIO HAOIIOAEHUS, HCCIENOBaHMs, OLICHHBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlMU, HdaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEICTaBICHUS;

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

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM 1O KPUTEPHUSAM, MPEUIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATDL U (bOpMYJ'II/IpOBaTB CYyXKIACHHUA B COOTBETCTBUU C YCIOBUAMU
H OcJsiMu O6IH€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHUS MO XOJy pELIEHUs
3aJ1a4l, KOMMEHTUPOBATh MIOJYyYEHHBIN PE3yJIbTaT;

e B XOJ€ 00CYXJIE€HHUS 33aJaBaTh BOMPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI,
npo0JieMbl, pelraeMoil 3a7aun, BbICKa3bIBaTh UJICU, HAICJIEHHBIE HA MOMCK
pELIEHNUs, COIOCTABIISATh CBOU CY>KJICHUS C CYK/ICHUSAMHU IPYyTUX YYaCTHUKOB
Uajora, OOHApYKMBATh Pa3IM4YME€ M CXOJCTBO MO3HMLMN, B KOPPEKTHOM
(dopMe popMyIUpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHMUS;

e TMpPEACTAaBIATh  PE3YyJbTaThl  PEIICHUS 3a/1a4u, AKCIIEPUMEHTA,
UCCJIEI0BAHMS, TPOEKTA, CAMOCTOSITENILHO BBIOUPATh (POPMAT BBICTYILICHUS
c y4€TOM 3ajia4 IPEe3eHTALNN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATbh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOW Y MHAUBUAYAIbHON
paboOTHI MPU PENICHUN YUEOHBIX MaTEeMaTUYECKHUX 3a/1aY;

e TMPUHUMATH LIEJIb COBMECTHOM AESATENBHOCTH, MJAHUPOBATH OPraHU3ALUIO
COBMECTHOM pPabOThl, pacnpenensTh BHABI padOT, J1OrOBAPUBATHCH,
o0Cy>XIaTh MPOILECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

e Yy4YacTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCyXaeHHs, OOMeEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThI
U KOOPIMHHMpPOBAaTbH CBOM JEUCTBUS C JPYTMMHU YJI€HaAaMU KOMAHJBI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOWIMH HPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1elCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIAThH IUIAH, aJrOPUTM pEIlIeHUs 3aJayd (Wi ero
4acTh), BBIOMpATh CHOCOO PEIICHHS] C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTUPOBATH
BAapUAHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBbIH HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yJibTaTa
penieHuss MaTeMaTUYeCKOM 3aauH;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MOCTABICHHOW LEIU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKCHHUS WM HEIOCTHIKEHUS LENH,
HAXOAMTh OIIMOKY, TaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHus B 7 KJjacce OOYyYalONMUHCSA TOTYYUT CICAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE Te€OMETpPUYECKHE (DUTYPBI, ONpPEAeNiaTh HUX
B3aMMHOE PAacCIlOJIOKECHHE, H300pakaTh T€OMETpUUECKHE (UTYPhI, BBIMOJHATH
YEPTEKHU M0 YCIOBUIO 3a1a4l. I3MepSATh TMHENHBIE U YTJIOBbIE BEIWYUHBL. Pemars
3a7]a4¥ Ha BBIYHMCIIEHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YTIJIOBBIX BEIMYUH TPEIMETOB B
peaqbHOM >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl ITHUX
0OBEKTOB IO MOPSJIKY BETUYHHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCd MNpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCHOJIb30BAaTh
IIPU3HAKU U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpOoBOIUTE JTOTUYECKHE PACCYKIACHUS C UCIOJIB30BAHUEM T€OMETPUUYECCKUX
TEOpEM.

[Tonp30BaThCAd MNpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIWAHbI, TMPOBECAEHHOW K  THUIOTCHY3€ MPSIMOYTOJILHOTO
TPEYrOJIbHUKA, B PEIICHUU T'€OMETPUUECCKUX 3a]1ad.

OnpenensaTs NapaieIbHOCTh IPSMBIX C TTIOMOIIBIO YTIJIOB, KOTOPHIE 00pa3yeT
¢ HUMH cekymas. Onpenenars napamuiebHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM A0 TOUYEK APYTrOM MPSAMOM.

Pemiats 3aauun Ha KJieT4aTol Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOAUTh YUCIOBbIE U OYKBEHHBIC 3HAUEHUS YTIIOB
B T'€OMETPUYECKHUX 33/]a4ax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX NIPU TMEPECEUCHUH JABYX
MapAJUICIBHBIX NPSIMBIX CEeKylIer. PemaTe npakTuyeckue 3aJauyu Ha HaXOXKJICHUE
VIJIOB.

Bnagers NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEKTPUCY yIjla U CEPEIUHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK TEOMETPUUECKUE
MecTa TOYEK.

DopMynMpPOBaTh OMPEACICHUSI OKPYKHOCTHM U Kpyra, XOpAbl M AuUaMeTpa
OKPY>KHOCTH, T10JIb30BAThCA UX CBOWCTBAMH. ¥ METh IPUMEHATH 3T CBOWCTBA MPH
pEIIEHNH 3a1a4.

Brnagete MoOHSATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonb3oBaThCcsi pakTamMu O TOM, UTO OWUCCEKTPHUCHI YTJIOB
TPEYIrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJJHOU TOUKE.

Brnagere noHsTHEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOU O
NEePIEHANKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCaHUSI.



[Tonp30BaThCA MPOCTEHIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMU, TOHUMATh
UX MPAKTUYECKUNA CMBICIT.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKHE TTOCTPOEHUS C MMOMOIIBIO LIUPKYJIS U
JINHENKU.

K koHmy o0yueHus B 8 kiacce oOydaromMidics TIOJYYHUT CJEAYIOLINE
pEeIMETHBIE PE3YIIbTaThI:

Pacno3sHaBaTh OCHOBHBIE BHJbBl YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
MIOJIb30BAThCS UX CBOMCTBAMU IIPHU PEUIEHUH T€OMETPUUECKUX 3a1au.

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

Brnanets nonsitueM cpeiHel JMHUM TPEYTroJIbHUKA U TPANlELUU, IPUMEHSTh UX
CBONCTBA IIPU PEIICHUU reoMeTpuueckux 3anad. I[lonp3oBaTecsa Teopemoint Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTPE3Kax, MPUMEHATh HUX [UJISl pPELIEHUs
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PELICHUH '€OMETPUUECKUX
3azay.

[Tonb3oBaTbcss Teopemoin Ilugaropa mid pemieHuss TEOMETPUYECKHX U
MpakTUyeckux 3aaad. CTpouTh MaTEMaTUYECKYyI0 MOJENIb B  MPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIUE JJIUHBI.

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

Breruncnars (pa3inyHbIMUA crioco0amu) IJIomiaAb TPEYroJibHUKA U TUIOMIAIN
MHOTOYTOJIBHBIX  GUryp (MOJB3YSCh, TH€ HEOOXOAUMO, KaJbKYJISTOPOM).
[IpuMeHATh MOy4eHHBIE YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIbHOTO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJaX, YIJIaX MEXAY XOpJaMu (CEKYIIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOpAOM IIPU PEIICHNH T€OMETPUUYECKUX 3a/1a4.

BraneTes MoHATHEM ONMCAHHOTO YETBHIPEXYTIOJIbHHKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PEILIEHUH 33]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIU JJIs 33/1a4 peajabHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCIICHUS
C TIpUMEHEHUEM TMOoA00Us W TPUTOHOMETPUHU (TMONB3YSCh, TJI€ HEOO0XOIUMO,
KaJIBKYJISITOPOM).

K koHmy o0yuenuss B 9 kuacce oOydYaromMiics TOJYYHUT CJEAYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJbHUKA («peuieHue



MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO0 KATbKYJSATOPA) AJIUHbI
U YIJIbI JU1Sl HETAOJUYHbBIX 3HAYEHUH.

[Tonp30BaTbes popmyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JJII HAaXOXACHUS COOTHOUIEHUH MEXKIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JIJISl HAXOKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHNH T€OMETPUYECKUX 3a]ay.

Brnanets mousTusiMu peoOpa3oBaHus MOA00HUS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6HbIx Quryp. I[lonb3oBaTbcs CBONCTBaMU TOA00MS MPOU3BOJBHBIX (PUTYD,
YMETh BBIYHMCIATH JJIWHBI U HAXOJIUTh YIJIbl y MOA00HBIX ¢uryp. [lpumeHsars
CBOMCTBa MOJOOMS B MPAKTHUYECKUX 3aJadax. YMETb NPHUBOAHUTH IPUMEPHI
MOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BENCHUN OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpaMH, MOHUMATh MX TeOMETPUYECKUU W (usnyeckuit
CMBICII, MPUMEHATh HMX B PEIICHUH TEOMETPUYECKHX M (PU3NYECKHX 3aJau.
[IpuMeHsATh CKaIIpHOE MPOU3BEICHUE BEKTOPOB JJII HAXOKAEHUS JUIUH U YTJIOB.

[Tonp30BaThCA METOJIOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSTh €r0 BPEIIEHUU
r€OMETPUYECKHUX U MPAKTUUECKHX 3a]ad.

Bianerb MOHATUSIMH MPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYXKHOCTH,
JUIMHBI TyTU OKPY>KHOCTH U PajMaHHON MEpPHI yria, YMETh BBIUUCIATH ILUIOIMIAb
Kpyra u ero yacteil. [[puMeHsITh MoJy4yeHHbIE YMEHHSI B MPAKTHYECKUX 3a/1a4ax.

Haxonuth ocu (WaM LEHTPHI) CUMMETPUU (QUTYP, NPUMEHATH IBUIKEHUS
IUIOCKOCTH B MMPOCTEUIINX CIIydasiX.

[IpuMeHATh MONMYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHUYECKHE
MOJEIIU 715 33/1a4 peajibHOM )KMU3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C TPUMEHEHUEM TMOJ00US W TPUTOHOMETPUYECKUX (PYHKIUMA (MOJB3YSICh, T/
HEO00XO0JIUMO, KATBKYJISITOPOM).
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