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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJHMH W3 OCHOBHBIX pa3/IeJiOB IIKOJBHOM MaTE€MaTUKH,
UMEIOIIUI CBOEH IIeNIbl0 00ECTIeYnTh M3yYeHHE CBOMCTB M pa3MepoB QUTyp, HX
OTHOLIEHUWHA M  B3aUMHOE pACIIOJIOKEHHE, OINHpAeTCs Ha  JIOTHYECKYIO,
JOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs I'€OMETPUM Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKJIIOUAETCS B TOM, YTO OOYYAIOMIMIACS YUUTCS POBOAUTD
JIOKAa3aTeNIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAMTH
pacCyXJIeHHs1 «OT MPOTUBHOIO», OTJIMYaTh CBOWCTBA OT IPU3HAKOB,
(opMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoil 1enpr0 H3ydeHUs TEOMETPUM SBIISIETCA MCIIOJIB30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUH KAaK MAaTEMaTUYECKHUX, TaK U MPAKTHUYECKHX 3ajad,
BCTpEYAIOUIUXCSI B peanbHON ku3HU. OOydyaromuics JOJDKEH Hay4dUuThCs
OTIpEeECIUTh T€OMETPUUECKYI0 (UTYypY, ONUCATh CIOBaAaMHM JaHHBIA YEpPTEX WIN
PUCYHOK, HAalTH IUIOIIA/b 3€MEJIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kalens win TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIISL.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTEIbHASA JUHUS B U3YyYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM PEaNbHBIX JKM3HEHHBIX CHUTyallMil, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBaTHOCTD MTOJIYYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxHO MNOAUEPKHUBATH CBSI3U TEOMETPUU C JPYTMMH YYEOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOIb30BaTh OMPECICHUS T€OMETPUUECKUX PUryp
U TIOHSTUH, JTEMOHCTPUPOBATH MPUMEHEHHE IOJIYYEHHBIX YMEHUH B (PU3MKe U
TEXHUKE. DTU CBA3M HauOosiee ApKO BUIHBI B TeMax «BeKkTopbi»,
«Tpuronomerpuyeckue cootHowmeHus», «Meroxg koopauHar» u «Teopema
[Tudaropar.

VYyeoOnslii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue @Urypsl U HMX CBOMCTBa», «lM3mepeHue
Tr€OMETPUUYECKUX BEIMYMHY», «JeKapTOBbI KOOPAMHATHI HA TIOCKOCTHY,
«Bektopsy, «/[BrxkeHus miockoctny, «[IpeodpazoBanust mogo0us».

Ha u3zyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kjacce
— 68 4JacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B HeAelno), B 9
Kiacce — 68 yacoB (2 yaca B HEJEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauanpnsle nonstus reomerpun. Todka, mpsiMasi, OTPE30K, JIyd. YToJ. Buasl
yriioB. BepTukanbHble W CcMeXHBIE YyIUIBL. buccekrpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapajuienbHOCTD U EPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpruunbie  Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpuMepsl CHMMETPUU B OKPYXKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUSI C MOMOIIBIO LUPKYJIA U JMHEWKHU. TpeyrojabHUK.
BricoTa, MeinaHa, OMCcCeKTpHca, UX CBOWCTBA.

PaBHOOenpeHHBIE W  PaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TNpHU3HAKH PABHOOEAPEHHOrO TpeyroibHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA ¥ IPU3HAKYU MMAPAIIIENBHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJIBHUKA.
Breninue yriel TpeyroJbHHKA.

[IpsmoyrosbHblid  TpeyroapHUK. (CBOWCTBO MEAMAaHbl MPSMOYTOJBHOTO
TPEYrOJbHUKA,  IPOBEAEHHOM K  TUNOTeHy3e. [IpusHakm pPaBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOIBHBIN TPEYTONBHUK € YIJIOM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJiblIeM yrijie ¥ OOJIbLIeH CTOpOHE TPEyroJbHUKA.
[leprieHIUKYISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTO TOUYeK. buccekTpuca yriia u  CepeIMHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHAMETP, HUX CBOMCTBA. B3anmmHoe
pPAacmoJIOKEHUE OKPYKHOCTH M NpsiMOoM. KacarenbHas M Cekyllas K OKPY>KHOCTH.
OkpyXHOCTb, BNHCaHHass B yroji. BrucaHHas # ONUCaHHas OKPYXHOCTU
TPEYrOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTBa. YacTHbie
cilydau MapajijieiorpaMMOB (IIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA U MPU3HAKU.
[IpssmoyrosibHas Tpaneuus.

Meton ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dDaneca u
TEOpEMa O IPOMOPLUMOHAIBHBIX OTPE3KaX.

Cpennue JIMHAN TPEYroJIbHUKA U Tpaneuu. LIeHTp Macc TpeyrojabHuKa.

[Tonobue TtpeyrogbHUKOB, Ko3(pduureHT nonodus. IlpuzHaku mnomoOus
TpeyroiabHUKOB. [IpumMeHeHne nogo0us npu peleHNH MPaKTUYECKUX 3a/ad.



CpoiicTBa miomazeil reoMmerpuueckux ¢uryp. Dopmynbl s IJIOMIAAN
TPEyrojbHHKa, MapaienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IIIOLAAeH
Oo00HBIX (UTYP.

Brrancienne miomaaed TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHUH
IPAKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TAHI'€HC OCTPOTO yIJla MPSAMOYTOJIBHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO. TpuroHomerpuueckue (HyHKIUU
yrioB B 30, 45 u 60°.

BrnucanHble M LEHTpAJIBHBIE YIUIBI, YTrOJ MEXIAY KacaTeJIbHOW M XOPIOU.
Yriel  Mexay  XopJaMM M CEeKyIUMMHU. BrucaHHble U ONHCAaHHbBIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmnoyiokeHne ABYyX OKpyxkHocTer. Kacanwme
okpyxHocTeil. O0uiue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yriaoB ot 0 mo 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyroapHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
PemeHne npakTUYeCKMX 3a7a4 C MCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lomoGue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOpEMa O KBaIpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOAyNb)  BEKTOpPA,  COHANPABICHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAINPABJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINl€pallMy HaJ BEKTOpamH. Pa3ioikeHrne BEKTOpa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOKAEHUS JUIMH U YTIIOB.

JIlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. Y PaBHEHUS MPSIMON U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUEHHE OKPYKHOCTEH M MPSIMBIX. MeTol KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBuiibHBIE MHOTOYronbHUKM. JlnmHa oOkpyxHocth. I'pamycHas wu
paauaHHasi Mepa yria, BBIYMCICHUE IJUH Iyr OKpyxkHocTed. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBM>KeHHs IUIOCKOCTH M BHYTPEHHHE CHUMMETpUH (uryp (3reMeHTapHbIe
npeacraiienus). [lapamnensusiii nepenoc. [ToBopoT.



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

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS MPOrpaMMbl Yy4yeOHOro Kypca
«l'eomeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHYeCKOE BOCIINTAHNE:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M  HACTOAIIEMY POCCHHCKON
MaTeMaTUKH, L[IEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHUSM  POCCUMCKHUX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAaHUIO JTHX
JOCTHKEHHUH B IPYTUX HayKax U MPUKJIAJHBIX cepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3ali ero
MpaB, NPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TPaXIaHCKOro o0IiecTBa (HarpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO STHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIIBHOCTH YYEHOTIO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUHM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMPABIEHHOCTH, OCO3HAHWEM BAXXHOCTU MAaTEMaTHYECKOTO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH KU3HU ISl YCHEUTHOW MpogecCuOHaIbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUAYAIBHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY W  3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PEUICHUM, pacCyX JACHUH, YMEHHIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpMEHTalMel B JEATEIBHOCTM HA COBPEMEHHYK) CHCTEMY HAy4HBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YENOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTH4YECKOW HAyKH Kak cgepbl YelI0BEeYeCKOU
NEATEIBHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MATEMAaTUYECKOW KyJIbTYpOW KaK CPEACTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMHU HABbIKAMH HCCIIEI0BATEIbCKOM
NEeATEIIbHOCTH;



6) ¢u3uyeckoe BocnuTaHUE, (POPMHUPOBAHHE KYJLTYPbI 3/10POBbSI H
IMOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEPECax CBOETO
3I0pOBbSl, BEIEHUS  370pOBOro  o0pa3a JKU3HU  (310pOBOE  IHTaHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTAbIXa, peryspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIeKCHH, MPHU3HAHHUEM CBOETO
[paBa Ha OIIMOKY U TAKOT'O K€ IpaBa JAPYroro 4yejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpUEHTAllMell Ha MPUMEHEHNE MAaTeMATUYECKUX 3HAHMM NI PEIICHHs 3a7a4
B OOJACTM COXPAaHHOCTH OKpY>KAaroUIedl cpeipl, MUIAHWUPOBAaHUS MOCTYNKOB H
OLICHKM WX BO3MOXXHBIX IOCIEICTBUN JUIsl OKPYXAlOLIEHd Cpelbl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTel UX PEILCHUs;

8) amanTanus K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW W MPHPOIAHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENENEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHUE YUUThCA y OPYIHX JIOAEH, IpUOOpeTaTh B COBMECTHOW JESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMY U3 OIBITA APYIHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMynMpOBaTh UAEH, HOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA H
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBAThH
MPUHUMAEMbIE pEelIeHUs U JeHCTBUS, (HOPMYIUPOBaTh U OLIEHUBATH PHUCKU U
HOCNeACTBUS, (POPMUPOBATH ONBIT.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

ba3zoBble j10rnyeckue 1eucTBUA:

e BBIABJSITH M XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKU MATEMATHYCCKUX
00BEKTOB, TOHSATHHA, OTHOIICHWA MEXIYy IOHATUIMH, (OPMYIHPOBATH
ompeneicHUsT  TOHSITHH, YCTAaHABIMBAaTh  CYIICCTBEHHBIH  TPH3HAK
Kiaccupukanyuu, OCHOBAaHMS JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAHUTEIbHBIE W OTpPUIIATENbHbIE, €IWHWYHBbIC, YAaCTHBIE W 0O0IIue,
YCIIOBHEIE;



BBISIBJISITh ~ MaTeMaTHMYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
OpoTUBOpeuMsi B (paKTaxX, JaHHBIX, HAONIONEHUAX U YTBEPKICHUSX,
npearaTb KpUTEPUH JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUL;
JieNiaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACIYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUU (MPSIMBIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOKHBIE JI0Ka3aTelbCTBa
MaTeMaTUYeCKuXx (aKkTOB, BBICTpauBaThb ApPrYMEHTALUIO, IPUBOJUTH
MpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh cmoco0 pemieHUs y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBIOMpaTh HambOoNee TMOAXOMIMMA C YIETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JelHCTBHA.

MCIIOJIb30BaTh BONPOCHI KaK MCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHMS,
(opMynIHpOBaTH BOIPOCH, (PUKCHUPYIOUIUME MPOTUBOpEUHE, NpoOIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaThb HCKOMOE U JaHHOE, (OPMHUPOBATH
TMIIOTE3Y, apIYMEHTHPOBATh CBOIO MTO3UIINI0, MHEHUE;

OPOBOJUTh IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY CO00ii;
CaMOCTOSTENIbHO (POPMYJIUPOBATH O0OOIIEHUS U BBIBOJIBI MO pe3yJbTaTaM
MPOBEAEHHOIO HAOMIOACHMS, HCCIEAOBAHMS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOTHO3MPOBATh BO3MOXXHOE pPAa3BUTHE NpolLiecca, a TaKXKe BbIIBUTaTh
IPEINOJI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W HM30BITOYHOCTh WH(MOpPMAIUH, JAHHBIX,
HEO0OXOJAMMBIX JJIsl PEIICHUS 3a]auH;

BBIOMpPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH
MH(}OpMAMIO Pa3IUYHBIX BUIOB U (POPM MPEACTABICHUS;

BbIOMpaTh (GopMy TMpeACTaBiICHUS HMHPOPMAUUU U HUIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuMarpaMmamu, HWHOM TrpaduKod Hu UX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTH HMH(POpPMAIMM 10 KPUTEPHUSM, MPEUIOKEHHBIM
yuuTeneM Uik chOpMyITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:

BOCIIpUHUMATDh U (bOpMy.]'IHpOBaTB CYXKICHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJsiMHU O6IHCHI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPA’KATh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOJyUYEHHBIN Pe3yJIbTaT;

e B XOJ€ 00CYXJCHHUA 33a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JIeMBbl, pelraeMoi 3ajaun, BbICKA3bIBaTh MIEU, HAICJICHHBIE HA MOUCK
pEelIeHUs, COIOCTaBIATh CBOM CYXKJEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBaTh paziu4yle M CXOACTBO MO3UIUH, B
KOppeKTHOM popme hopMyIUpOBaTh Pa3HOIIIACHS], CBOU BO3PAKEHUS;

e TPENCTaBIATH  PE3yNbTaThl  peIIeHUs  3ajaud, AKCIIEPUMEHTA,
HCCIIEIOBAHMUsI, TIPOEKTAa, CAMOCTOSITENIbHO BEIOMpATh (hOpMAT BBHICTYTLIICHUS
C YYETOM 3aJa4 NMPE3CHTALMN U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMATh M UCIOIB30BATh MPEUMYIIECTBA KOMAHAHOW U UHIUBUIYaTbHOM
paboThI IPU PEIICHUU yUYEeOHBIX MaTEMAaTUUYECKHX 3a71a4;

e TPUHUMATH 1I€Jh COBMECTHOM NEATEIbHOCTH, IIAHUPOBATH OPTaHHU3AIIIO
COBMECTHOI paboThl, pacnpenensTh BHABI padOT, J1OrOBApUBATHCH,
00Cy>XIaThb MpPOLIeCC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

e yYacTBOBaTh B TIPYNMOBbIX QopMax paboTel (oOCyXaeHus, OOMEeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHE), BHIOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOHW JEUCTBUS C JPYTMMH YJC€HAMH KOMAH/IBI,
OLICHHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaAMOCTOSITENIBHO COCTAaBJISATH IUIAH, JTOPUTM PEIICHHs 3aqadyd (WJId €ro
4acTh), BBIOMpATh CHOCOO PEIICHHsS] C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTUPOBATH
BApUAHTHI pEIEHUH C YYETOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOIEcca U pe3yibTaTa
pelIeHns MaTEMaTUIECKOM 3a/1a4u;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh ITPU PELIEHUH 3a7a4H,
BHOCUTb KOPPEKTUBBI B JESATEIILHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LIEJIN U
YCIIOBUSAM, OOBSCHATH MPUYUHBI JTOCTHXKCHHS] WM HEIOCTHKEHUS LENH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyueHuss B 7 KJjacce OOYYaIOMIUNCA TOTYYUT CICAYIOIINC
IIPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh H3y4y€HHbBIE T€OMETpUYECKUE (UTYPBI, OINPEACNATh UX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TreoMeTpuueckue (GUryphl, BBITOJIHSTH
YEPTEXKU 10 YCIOBUIO 3adaud. M3mepsATh JIMHEHMHBIE W YIJIOBBIE BEJIIMYHHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE IJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jlenatb rpyOyl0 OLEHKY JMHEHMHBIX M YIJOBBIX BEIUYMH MPEAMETOB B
peaIbHOM KU3HHU, pPa3MEpoOB NPUPOJIHBIX OOBEKTOB. Paznuuare pasMepbl 3THX
00BEKTOB I10 TOPSJIKY BEIMYUHBI.

CTpouTh YEPTEKH K TEOMETPUUECKHUM 3a7a4aM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIIOIb30BaTh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELLICHUH 3a4a4.

[IpoBOAUTE JOTHYECKUE PACCYKACHUS C HCIIOJIB30BAHUEM T€OMETPUUYECKHUX
TEOPEM.

[Tonmp30BaTeCs NpU3HAKAMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTOJBbHUKOB,
CBOWMCTBOM  MEIMAaHbI, IPOBEIAEHHOW K THUIIOTEHY3€  IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELIEHUN T€OMETPUUYECKHX 3aa4.

OmnpenensTs napajjieIbHOCTb MPSMBIX C IOMOILBIO YTIIOB, KOTOpPbIE 00pa3yeT
¢ HUMHM cekymas. OnpenensaTs MapauieJbHOCTh MPSAMBIX C IIOMOIIBI) PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOM.

Pemate 3a1aun Ha KiieTyaToil Oymare.

[IpoBOAWUTH BBIYKMCIEHUS W HAXOAUTh YHUCIOBbIE M OYyKBEHHbIC 3HAYEHUS
YIJIOB B TEOMETPUYECKHMX 3aJadax C HCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTIOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECEYCHNN JBYX IAPAJUICIBHBIX IPsAMBIX CEKylled. Pemares mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners NOHATHEM TE€OMETPUYECKOIO MECTAa TOYEK. YMETh ONPENCIIATh
OMCCEKTPHUCY yIJla U CEpEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUYECKHE
MecCTa TOYEK.

@opMyIMpOBaTh OINPEIEICHUS] OKPYKHOCTH M KpyTa, XOpAbl U JHAMETPA
OKPY’KHOCTH, T0JIb30BAThCA UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA IIPHU
peleHny 3aaa4.

Bianers moHATHEM ONKMCAHHOW OKOJIO TPEYTrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHtp. llomp3oBaThcsi (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIMHHBIC
NEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOYKE.

Bnaners nonsaTHeM KacaTeabHOUW K OKPYKHOCTH, I10JIb30BaThCSI TEOPEMOU O
IIEPIICHIUKYJIIPHOCTH KaCaTeJIbHOU U PaJnyca, MPOBEIEHHOTO K TOUKE KACAHUS.



[Tonb30BaThCA NPOCTEHIIMMU T€OMETPUUECKUMHA HEPABEHCTBAMU, TIOHUMATh
UX PAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C MTOMOILBIO HUPKYIS U
JINHENKU.

K koHuy oOyueHus B 8 Kjacce 0OydYaroIMiiCsl TMOJYYMT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIIEHUH 3ajau.

BrageTs noHsATHEM CpelHEN JIMHUU TPEYTrOJbHUKA U TPANELNH, TPUMEHITh
X CBOMCTBA NpPH pEIICHHM TreoMeTpuueckux 3anad. [lomp3oBarbes Teopemont
Qajieca 1 TEOPEMON O IPONIOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS
OPAKTUYECKUX 3a7a4.

[IpuMeHATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a1a4.

[lonb3oBaTbea Teopemoit Iludaropa s pemieHuss TEOMETPUYECKHX U
npakThuyeckux 3agady. CTpoWTh MaTeMaTU4YecKyl0 MOJENIb B IMPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIBHO JAENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JIJTUHBI.

Biagere mNOHATUSMH CHHYCA, KOCHHyCa M TaHI€HCa OCTpPOro yria
OPSIMOYT'OJIBHOTO TPEyroiabHUKA. 110J1630BaThCA 3TUMH MOHATUSAMHU I PELLICHUS
MPaKTUYECKUX 3a/1a4.

Beruucnars (pa3inyHbIMUA crioco0aMu) IUIONIAAb TPEYTrOJIbHUKA U TLIOIIAIN
MHOTOYTOJBHBIX  GUryp (MOdB3ysCh, TI€ HEOOXOOUMO, KAJIbKYJISITOPOM).
[IpuMeHATh MOy4eHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Bragere NOHATUSMH BIMCAaHHOTO M LIEHTPAJbHOIO Yrja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YrilaxX MEeXAy XOpAaMH (CEKyIIMMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPAOM NPU PEIICHUH T€OMETPUYECKUX 3a1a4.

BrnageTs moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PEILIEHUH 3a/1a4.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIU JIJIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NpUMEHEHUEM TMOoAOOUsS M TPUTOHOMETPUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xonmy o0yuenuss B 9 kuacce oOydaromuiics TOJYYHUT CJEAYIOLINE
MIPEAMETHBIE PE3YJIbTATHIL:

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMU OCTPBIX VYIJOB, HAXOAWTh C HX
MOMOILBIO PA3JIMYHBIE AJEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHHE



MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAuTh (C MOMOIIBIO KAIBKYJIATOPA) JITHHBI
Y YIJIbI 17151 HETaOJIMYHbIX 3HAYEHU.

[Tonb3oBaTbesa popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUII HAXOXKIECHHS COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIs1 HAXO0XKJIEHUS pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJIbHUKOBY»), MPUMEHATh HX IpH
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp noHsTHsMM  npeoOpa3oBaHMs  MOAOOUS, COOTBETCTBEHHBIX
AIeMEHTOB MOI00HBIX Guryp. [lomb30BaThCS CBOMCTBaMHE MOJ00US MPOU3BOIBHBIX
¢uryp, yMmeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOMOOHBIX QHUILYD.
[IpumeHsTh CBOWCTBAa MOAOOMS B NPAKTHUUECKUX 3aJadyax. YMETb MPUBOAMTH
IpUMEpPBI NOTOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb30BaThCA TEOPpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOM.

[lonb30BaTbcAd BEKTOpaMH, MOHMMAaTh UX TFEOMETPUYECKUN W (pumyeckuid
CMBICJI, NPUMEHSATh UX B PEUICHUM TIE€OMETPUYECKMX U (U3MUECKHUX 3ajad.
[IpuMeHATh CKAIIPHOE NPOU3BEIECHUE BEKTOPOB JJII HAXOKAEHUS JJIMH U YIJIOB.

[lonb30BaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, MNPUMEHSATH €ro B
pELIEHNH T€OMETPUYECKUX U MPAKTUYECKHX 3a/1ay.

BiageTe NOHATHSMHU NPAaBWJIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PaJUaHHON MEphl YIJIa, YMETh BBIYMCIIATH IJIOIIAIb
Kpyra u ero yactei. [[puMeHsTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (MM LEHTPBI) CUMMETPUU (QUTYp, NPUMEHSATH IABUKEHUS
IJIOCKOCTH B IPOCTEUIIMNX CITydasiX.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHUYECKHE
MOJIENIN JUIS 3a/1a4 PeaNbHON )KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHUEM NOA00US W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YsCh, T/
HEO00XO0JIUMO, KAIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4yectBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbIie
Ne n/m P Konrpoasusie | Ilpakruueckue (witcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 I/I)I() cBoiicTBa. M3me erime FGOMeq; I/Iz]II;CKI/IX 14 0 1 bubmmorexa [JOK
' p p https://m.edsoo.ru/7f415e2e
BEITUYUH
bubmuoreka [JOK
2 T 22 1 0
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yIJI0B 14 1 1 bubnuorexa LIOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 1 bubnuoreka LIOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 IT i 4 1 0
OBTOpCHHE, 0000UICHHE 3HaHHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosnuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 4 12 1
CTPIPEXYTOTILHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPOIIOPIIMOHAIBHBIX OTPE3KaX, IIOJ00HEIE 15 1 bubnnorexa LIOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJ?I)HI/IKOB 51 f/IHOFO OJITHEIX ¢ur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomanu nomoOHBIX GUryp
4 Teopema [Iudaropa n Havana 10 1 bu6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYruisl B OKpY>KHOCTH. BrincanHble u
5 OINMCAHHBIE YETHIPEX YT OIbHUKH. 13 1 bu6muoreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6nuorexa [IOK
6 IT 6006 i 4 1
OBTOPCHHE, ODODIICHHE SHAHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P KourpoJububie | IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubnmoreka [JOK
CHHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue momodus. Merpuaeckue 10 1 bu6nuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 B 12 1
PITOPRL https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
4 9 1
JlexapToBbI KOOPAUHATHI Ha MIIOCKOCTH httos://m.edsoo.ru/7fA1a12c
[TpaBuiibHBIE MHOTOYTOJIBHUKH. [{TnHa
5 01? YKHOCTH | TIIIO y:; b Kpyra g 8 brbmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Briancnenune mioniaaeit
bu6nuorexa [IOK
6 6
JBIKEHIS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 7 2 bu6nuorexa [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

