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HOACHUTEJBbHASA 3AIINCKA

I'eomeTpuss Kak OAMH W3 OCHOBHBIX pAa3eJIOB IIKOJBHOM MaTEMaTHKH,
UMEIOUINM CBOEH LEeNbl0 00ECHEeUnTh W3YYEHHE CBOWCTB M pa3MepoB (uryp, ux
OTHOLIEHUWM W B3aMMHOE PACHOJIOKEHHE, OIHMPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYIO0 JUHUIO. [[eHHOCTh M3ydeHUs T€OMETPUM HAa YPOBHE OCHOBHOIO
o0uiero o0pa3oBaHMs 3aKIOYAETCd B TOM, YTO OOYYaAOLIUICS YYUTCS IPOBOAUTH
JIOKA3aTeJIbHBIE PACCYXKACHUS, CTPOUTD JIOTHYECKUE YMO3AKIIOUCHHUS, TOKa3bIBATh
VCTUHHBIE YTBEPKJIEHUA M CTPOUTHh KOHTPIPUMEPBHI K JIOKHBIM, IMPOBOJUTH
pacCyXJIeHUs «OT MPOTHUBHOIO», OTJIWYaTh CBOMCTBA OT IPHU3HAKOB,
(opMynHpOBaTH OOPATHBIE YTBEPHKACHUS.

Bropoil menpr0 M3y4eHHs TE€OMETPUM SBISETCS MCIOJIB30BAHME €€ Kak
MHCTPYMEHTA IPU PEIICHUMM KaK MaTEMaTUYECKHUX, TaK U IPAKTUYECKUX 3ajad,
BCTpEYAIOLIMXCSI B peanbHOM >ku3HU. OOyvaromuiicss AO0HKEH Hay4duThCA
ONPENEIUTh T'€OMETPUUECKYIO (UTYpy, ONMUCATh CIOBaMU JAHHBIA YEPTEXK WIU
PUCYHOK, HalTH IUIOLIAAb 3€MEJIbHOIO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO KabOensi uiau TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOMIISL.
OTOMy COOTBETCTBYET BTOpas, BBIYMCIMTEIbHAS JIMHUSA B M3YYEHUU I'€OMETPUHU.
[Ipu pemiennn 3aga4 MPaKTUYECKOTO Xapakrepa OOydarolIuics YYUTCS CTPOMTH
MaTeMaTUYECKHE MOJENH pEalbHbIX O KM3HEHHBIX CUTYyallMil, MPOBOJUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTD MTOJIYYEHHOI'O pE3yJIbTaTa.

KpaitHe BakHO NOTYEPKHUBATH CBA3M T'€OMETPUU C APYTUMU Y4YEOHBIMU
MpeAMEeTaMu, MOTUBUPOBATH UCTIOIb30BATh ONPEAEICHHS TEOMETPUUECKUX PUTYD U
MOHSATUH, JEMOHCTPUPOBATh NPUMEHEHHE IOJYyYEHHbIX YMEHUH B (u3uke Hu
TEXHUKE. OTH CBSI3M Haubojiee sSpKO BHUIHBI B TeMax «BekTopb,
«Tpuronomerpuyeckue COOTHOWIEHUs», «Merton koopauHar» U «Teopema
[Tudaropar.

VYyebOnnlii kKypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jieibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl U uX cBoicTBay, «l3Mmepenue
Tr€OMETPUYECKUX BEIMYUH», «/[eKapTOBbI KOOPIMHATHI HA INIOCKOCTHY, « BEeKTOpbI»,
«/IBmxenust mockoctuy, «IIpeodpazoBanus mogo0ous».

Ha n3yuenne yuebHnoro kypca «I'eomerpusi» otBonutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hezel0), B 8 Ki1acce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauvanbuble nonsaTus reomerpun. Touka, npsamas, OTPE30K, JIyd. YToJ. Buasl
yriioB. BeprukanpHple W CMeEXHBIE YIUIBL. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

Cummetrpuunsble purypsl. OCHOBHbBIE CBOWMCTBA 0ceBOi cummeTpuu. [Ipumepst
CUMMETPHUU B OKPYIKAIOIIEM MHpE.

OCHOBHBIE TTOCTPOECHHUS C TMOMOIIBIO LUPKYJS W JUHEWKHU. TpeyrojibHHUK.
Bricota, Menunana, OuccekTpurca, UX CBOMCTRBA.

PaBHOOenpeHHBIE W  PAaBHOCTOPOHHUN  TpEYroJibHUKU. HepaBeHCTBO
TPEYroJIbHUKA.

CBoiicTBa 1 IpU3HAKK paBHOOEAPEHHOIO TpeyrojabHuKa. [[pu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBOMCTBA M MPU3HAKHU MAPAJIIEIBHBIX MPAMBIX. CyMMa YIJIOB TPEYTOJIbHHKA.
Bremnue yribsl TpeyroibHUKa.

[IpssmMoyrosibHbI  TpeyroJbHUK. (CBOMCTBO MeEOUaHbl IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, TPOBEAEHHOM K TUNIOTEHY3€. [Ipu3Haku paBeHCTBA TPAMOYTOJIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOIBHUK C yriaoMm B 30°.

HepasencTsa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, TeopemMa O OoJblieM yrie u OOJbIIe CTOPOHE TPEYroJbHUKA.
IleprieHIMKYIISp ¥ HAKJIOHHAS.

'eomeTpuueckoe Mecto TO4YeK. buccekTtpuca yrina W CepeIMHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb U Kpyr, XOpAa M JHaMeTp, HX CBOHCTBa. BzauMHoe
PacCIIOJIOKEHUE OKPYKHOCTH U IpsAMou. KacarenbHas M ceKylas K OKPY>KHOCTH.
OKpy»XHOCTb, BIHCAaHHAas B YroJl. BmnucaHHas W ONHWCAaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YeteipéxyronpHuku. [lapamienorpaMm, ero npu3Haku U CBOMCTBA. HacTHbIe
cllydad MapajjiesiorpaMMoB (TMPSMOYTOJbHUK, POMO, KBajpar), UX MPHU3HAKU U
cBoiictBa. Tpamerusi, paBHOOOKas Tpamemnusi, €€ CBOWCTBA H TIPHU3HAKH.
IIpssmoyrosibHas Tpaneuus.

Meron ynBoenuss menuanbl. lleHTpanbHas cumMmerpus. Teopema dDaseca u
TEOpEMa O MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[lonobue TpeyroiabHUKOB, kKodhduuuent mnogodus. Ilpusnaku nogoOus
TpeyroiabHUKOB. [IpuMeHenne nogooust pu pelIeHUH PaKTUIECKUX 3a/1au.



CpoiicTBa miomajeii reomerpudeckux ¢uryp. DopMynbl IS TUIOMAIH
TpPEeyroibHHMKa, NapajuieJorpaMma, pomo6a u Tpaneuuu. OTHOIIEHUE IJIOLIAAeH
OJ00HBIX UTYP.

Boruncnenue mionianeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu peuieHun
OPAaKTHYECKUX 3a]a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOrO YIJIa NPSMOYIOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TPUTOHOMETpHUYECKHE (PYHKIIUU
yriioB B 30, 45 u 60°.

BnucanHbie 1 HEHTpaJIbHBIE YIJIIbl, YTOJI MEXKY KacaTeIbHOW U XOPAOM. YTIIbI
MEXAY XOpJaMH M CEKylUIMMHU. BrmcaHHbIE M ONMCaHHBIE YETBIPEXYTOJIBHUKH.
B3aumHoe pacnosnoxenue AByX okpyxkHocteil. Kacanue okpykHocteil. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xkocuHyc, TaHreic yramoB or 0 mo 180°.  OcnHoBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. DOPMYIIBI IPUBENCHUS.

Pemenune tpeyronbHuKoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelnienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o0 Mpou3BEAEHNN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEAECHUN OTPE3KOB
CEKYILHUX, TeOpeMa O KBaJpare KacaTeIbHOM.

Bekrop, anuHa  (MOIyNb)  BEKTOpa,  COHANPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIPABJIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMM HaJ BEKTOopaMmH. Pa3nmokeHue BekTopa 1O JIBYM
HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BekTopa. CKaaspHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHECHUE ISl HAXOXKJICHHUS JJIUH U YIJIOB.

JIlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH. Y PAaBHEHUS IPSIMOM U OKPYKHOCTH B
KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEW M NPSAMBIX. METoI KOOpAMHAT W €ro
IPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOIBHUKHU. [[n1MHA OKpy)kHOCTU. ['panycHas u paguaHHas
Mepa yrIya, BBIYMCIEHHE JUIMH AYr OKpyXHocreu. [lmomans kpyra, cekropa,
CErMeHTa.

JIBUKEHUsI TJIOCKOCTH W BHYTPEHHHE CHUMMETpuu ¢Guryp (3JIeMEHTapHbIE
npeactasienus ). [Tapannensubiit nepenoc. [loBopor.

HNJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPOrpaMMbl  y4eOHOro Kypca
«l'eomeTpus» XapaKTEepU3yHOTCS:

1) maTpuoTHYeCKOe BOCTINTAHHUE:

NPOSIBIECHUEM HHTEpeca K TMPOIUIOMY M  HACTOAIIEMY POCCHUICKOU
MAaTEMATUKH, IEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUMCKAX MATEMaTUKOB
U POCCHMCKOM MAaTeMaTHYE€CKOW IIKOJbI, K UCHOJb30BAHUIO 3TUX JOCTUXEHHUU B
JIpYTUX HayKax U NPUKIAIHBIX cepax;

2) rpakIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0S3aHHOCTEH TpaklaHWHA U peau3alliid ero
npaB, TNPEACTAaBICHUEM O MaTEMATHYECKUX OCHOBaX (DYHKIMOHUPOBAHMS
Pa3JIMUHBIX CTPYKTYP, SIBJCHUN, MPOLEAYp IpakAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMIPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO ITHUYECKUX MPOOJIEM, CBA3AHHBIX C
IIPAKTUYECKUM TPUMEHECHUEM JOCTWIKCHUM HAyKH, OCO3HAaHHEM BaXHOCTHU
MOPAIIbHO-3TUYECKUX MPUHILIUIIOB B ICATEIBHOCTH YUEHOTO;

3) TpyaoBoe BocIMTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE YYacTHE B PEUICHUM MPAKTUYECKUX 3a7ad
MAaTeMaTH4YeCKOW HAMpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTHU MATEMATHUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH KU3HU U1 YCHEHIHOW MpodhecCHOHAIbHON
NEATeIbHOCTY U Pa3BUTUEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATBLHON TPACKTOPUU 0Opa30BaHUS U KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlau, PEIICHHM, pacCyXIACHUN, YMEHUIO BHJCTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUS

OpPUEHTALIMEd B JECATEIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAY4YHBIX
npeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS 4Ye€JIOBEKa, MPUPOJBI U
oO1iecTBa, MOHUMAaHMEM MaTeMaTHYECKOW HAayKu Kak cdepbl YeaoBeYeCKOu
NEATEIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAUYMMOCTHU JJISI PA3BUTHUS LIUBWIM3AIUU,
OBJIAJICHUEM SI3bIKOM MATEMATUKU M MAaTEMATUYECKOM KYJIbTYpPOM KAK CPEACTBOM
MO3HAaHHUS MHUpPA, OBJAJCHUEM IPOCTECUIIMMHU HABBIKAMU HCCIIEIOBATEIbCKON
NEATEIbHOCTH;

6) ¢pusuueckoe BocnuTaHWE, (OPMHPOBAHWE KYJILTYPbl 310POBbSI H
IMOIMOHAJIBLHOIO 0JIaronoJIyuns:

FOTOBHOCTBIO NPUMEHSATh MATEMAaTUYECKHUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbs, BEJIEHHS  3J0pOBOro  o0Opaza KuU3HU  (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, peryjsipHas dusnyeckas



aKTUBHOCTH), CQOPMUPOBAHHOCTHIO HaBbIKA peiekcun, MPU3HaHUEM CBOETO MpaBa
Ha OUIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) IKOJIOTHYECKOE BOCTIUTAHUE:

OpHEHTAalEl Ha IPUMEHEHNE MaTEMaTUYECKUX 3HAHUN JUIS pELCHNs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KArOUIEH Cpelibl, IUIAHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOXKHBIX TOCIIEJICTBUIA JJIsI OKPY’KaIOIIEH Cpeibl, OCO3HAHUEM TJI00aIbHOTO
XapakTepa 3KOJOTHYECKHUX Ipo0JIeM U IyTel UX pelIeHMs;

8) aganTanusi K M3MEHSIIOIUMCS YCJIOBHSIM COIMAJILHOI M NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBUSAX HEONPENENEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€YM KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA Y JPYTHUX JHOAEH, MpuoOpeTaTh B COBMECTHOM A€ATEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHIIUN U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHHMI, B TOM YHUCIE
(opMynHpOBaTHh UAECH, TOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SABJICHUSIX, B TOM YHCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JCQUUUTHl COOCTBEHHBIX 3HAaHUM WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyalUIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOLIMN KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMBbIE pEIIEeHUs W ACHCTBUA, (OPMYIUPOBaTh M OLEHUBATh PUCKU U
HoCHeACTBUS, (POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

.+ BBUIBIITh M XapaKTEPHU30BaTh CYILIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MOHATHIMH, (OPMYyIUPOBATH
ONpENENeHUs]  TMOHSATUM,  yCTaHABIMBAaTh  CYUIECTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBAaHMS HJii OOOOIIEHHS M CpaBHEHMS, KPUTEpUU
IIPOBOJAMMOI0 aHAJIN3a;

.« BOCIpUHUMATh, (opMynupoBaTb UM  NIPEOOPA3OBBIBATh  CYXKICHUSA:
yYTBEPAMUTENbHbIE W OTpULATENbHbIC, €AUHUYHbIC, YAaCTHBIE M OOUIHeE,

YCIIOBHBIE;

*  BBIIBJISATb MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IPOTUBOPEUNS
B ¢akTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKICHUX, MpeuiaraTb KpUTEPUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHI;

+ JleJlaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H



WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHU 110 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUU (TpSAMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHbBIE JOKAa3aTeIbCTBA
MaTeMaTUYECKUX (DaKTOB, BBICTPAUBATh ApIyMEHTAIINIO, IPUBOJUTH IPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3amaud  (CpaBHHMBATh HECKOJBKO
BapUAaHTOB pEUICHMs, BBIOMpaTh HaubOoiee MNOAXOASAIHUNA C  y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciieoBarTe/bCKHeE AeiiCTBUS.

UCIIOJIb30BaTh BOIPOCHl KakK HMCCIIEIOBATENIbCKUA HMHCTPYMEHT MO3HAHUA,
(GbopMyaMpoBaTh BONPOCHI, (DUKCUPYIOIIME NPOTUBOpEUHE, MpodeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh UICKOMOE U JaHHOE, ((OPMUPOBATh TMIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTh 1O CAMOCTOSITEIBHO COCTaBJIEHHOMY IUJIaHY HECIIOXKHBIN
DKCIEPUMEHT, HEOOJIBIIIOE MCCIIENOBAaHUE 10 YCTAHOBIEHUIO OCOOEHHOCTEU
MaTeMaTHYECKOTr0 0OBbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIHO (hOpMyIHpoBaTh OOOOIIEHHS U BBIBOABI IO pe3yjibTaTaMm
IPOBEAEHHOIO HAOMIOIEHUS, HCCIIEOBaHMsI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE TMIpOLIECCa, a TaKXKE BbIIBUIaTh
IPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nundopmanmueii:

BBISIBIIATH HEAOCTATOYHOCTh M HW30BITOYHOCTH HWH(OpMAIMW, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOMpaTh, aAHAIM3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh (popmy mpencrtaBieHuss UWHGOPMAIMUM UM WUTIOCTPUPOBATH
peliaemMble  3aJayd  CXEMaMH, JuarpaMMmamu, HWHOW rpagukod u uX
KOMOMHAIIMSIMU;

OIICHMBATh HAIEKHOCTh HWH(MOpPMAIMU 1O KPUTEPUSAM, MPEITI0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHUSA:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJIECHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMU OOLIEHUSs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS

B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOJy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0/€ OOCYXXIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJsieMbl, pelaeMoil 3aJauu, BBICKA3bIBaTh WUJIEU, HAILIEJICHHbIE HAa MOUCK
pELIEeHNUs], CONIOCTABIATh CBOU CYXACHMSI C CYKACHUSIMU APYTUX YYACTHUKOB
uasora, OOHapy)XMBaTh pPa3IMUUME M CXOACTBO MO3MUIMM, B KOPPEKTHOU



dbopme popMyIHpOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;

 TPEACTABIIATH PE3YyJbTAaThl PEIICHUS 33aJa4M, SKCIIEPUMEHTA, UCCIIEIOBAHNUA,
POEKTa, CAMOCTOSITENIFHO BHIOMPATh (hOpMaT BBICTYIUICHUS C YUETOM 3ajad
MPE3EHTAllUK U OCOOEHHOCTEH ayIUTOpHUU;

* IIOHHMAThb W HUCIIOJb30BATh IIPCUMYIICCTBA KOMaHHHOfI 141 I/IH,Z[I/IBI/II[yaHI)HOﬁ

pa6OTI>I IIpU pCUHICHUUN y‘{C6HI>IX MAaTCMaTHYCCKHUX 3aJ1a4,

« TMPUHUMATH II€Jb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThI, pacpeeIsITh BUJIbI padO0T, JOrOBAPUBATHCS, 00CYKIaTh
MIPOIIECC U Pe3ybTaT PaboThI, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

+  y4acTBOBaTh B IPyNMHOBBIX opMax paboThl (00CYXAeHUS, 0OMEH MHCHUSIMH,
MO3TOBBIC IITYPMBI M JAPYTHE), BBHIIOJHATH CBOK 4YacTb pabOThl |
KOOPJIMHUPOBATh CBOU JICMCTBUS C IPYTUMM WICHAMH KOMaH/bI, OIICHUBATH
Ka4ecTBO CBOEro BKJIaJa B  OOMMH TPOAYKT IO  KPHUTEPHUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusamnus:

«  CaMOCTOSITEJILHO COCTAaBJIATHh IUJIaH, AJITOPUTM pEUIEHUs 3aJadd (WJIH €ro
94acTh), BBIOMpATh CIOCOO pemIeHHs C YYETOM HMEIOUIUXCS PECYpCOB M
COOCTBEHHBIX  BO3MOXXHOCTEW, apryMEHTUPOBaTh H  KOPPEKTUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:
+ BJIAJIETH CIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJISI MpoIecca U pe3ysbTara

PCIICHUA MaTEeMaTHU4YE€CKOM 3aJa4u,

« HOpCABHUACTL TPYAHOCTH, KOTOPBLIC MOI'YT BOSHUKHYTH IIpHW PCIICHUN 3aJavu,
BHOCUTb KOPPCKTHBLI B ACATCIBbHOCTL HAa OCHOBE HOBLIX O6CTO${TCHBCTB,

HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLIEHMBATh COOTBETCTBUE PE3yJbTaTa IEATEIIBHOCTH IOCTABICHHOM LEIU U
YCIOBUSIM, OOBSCHATh MHPUYUHBI JOCTHKEHHUS WJIM HEAOCTH)KCHMS LIEJH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 KJjacce OOy4alOMUWACA TIOMYYUT CIICTYIOIIHE
peIMETHBIC PEe3YyIbTaThI:

Pacno3naBaTh W3y4eHHBIE TEOMETPUUYECKUE (DUTYPBI, OTIPEIEISITh KX B3aUMHOE
pacmoioKeHue, n300pakaTh T€OMETpUUYECKHe (DUTYPHI, BBIOIHITH YEPTEXKH IO



YCIIOBHIO 3a/1aud. V3MepATh TMHENHBIC U YIJIOBBIE BEIWYMHBL. Pemars 3agaum Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYHH YTJIOB.

Hlenatb rpyOyr0 OLIEHKY JUHEHWHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
peanibHOM >KU3HHM, pa3MepoOB MPHUPOAHBIX OOBEKTOB. Pa3nuuaTh pa3Mepbl 3THUX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YyepTeKU K TEOMETPUUECKUM 3a/1adaM.

[Tonp30BaThCsd NpHU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIOJIb30BAThH
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]1ay.

[IpoBoaNTE JIOTMYECKHE PACCYXKIACHHS C MCIOJb30BAHUEM TI€OMETPUUYECKHUX
TEOPEM.

[Tonmp30BaThCS TpPU3HAKAMH PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOVMCTBOM MEJIMAaHbI, IPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLICHUU F€OMETPUUECKUX 3a/1a4.

OnpenensaTe napajiieIbHOCTh MPSIMBIX ¢ TOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensiT napauiebHOCTh MNPSIMBIX C MTOMOIIBID PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTrOr MPSIMOM.

Pemate 3a1aun Ha KjeT4yaToi Oymare.

[IpoBOIUTH BEIYHMCIICHUS U HAXOAUTH YMCIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B I'€OMETPUUYECKUX 3aJ1a4aX C HCMHOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX IMpU TNEPECEUEHUU IBYX
NapaJuIeIbHbIX NPSIMBIX CEKyLIeW. Pemars npakrudeckue 3aJayvd Ha HAXOXKJICHUE
YTJIOB.

Bnagetp noHsATHEM TIE€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEACIATH
OMCCEKTPUCY yIiia U CePEMHHBIA EPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKUE
MecTa TOYEK.

@opMynUpOBaTh OIPEICICHUS OKPY>KHOCTA W Kpyra, XOpAbl M JIhaMeTpa
OKPYKHOCTH, II0JIb30BATbCA UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPU
peleHny 3aaa4.

Bnagete moHATHMEM OMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>XKHOCTHU, YMETh
HaxonuTh €€ 1eHTp. [lomp3oBaThes ¢dakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCI B OJAHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bnaners nmoHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIb30BAaTHCS TEOPEMOM O
NEePIEHANKYJIIPHOCTH KacaTeJIbHON U paauyca, MIPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonmp30BaThCS MPOCTEMIIMMU T'€OMETPUUYECKUMHU HEPABEHCTBAMU, ITOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MOCTPOEHHUS C MOMOILBIO TUPKYJISA U
JINHENKU.

K xonny oOydenuss B 8 kjacce oOyyarolmuics TOJIYYUT CIETYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:



Pacno3HaBaTh OCHOBHBIE BHUIbl YETBHIPEXYIOJBHUKOB, HX 3JEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWMCTBA TOYKM TMEPECEUCHUs] MEAMAH TPEyroibHUKa (LeHTpa
Macc) B pEIlICHUH 3a/1ay.

BniageTs NoHATHEM CpeIHEN TMHUM TPEYTOJIBHUKA U TPAeIUU, IPUMEHSATH UX
CBONCTBA MIPH PELIEHUN T'eOMETpUIECKUX 3a1ad. [lonb3oBaTbes Teopemont Paneca n
TEOPEMON O TPOMOPLUUOHAIBHBIX OTpPE3KaX, IPUMEHATh HX [JIs PELICHUS
NPAaKTUYECKUX 33/1a4.

[IpuMeHsATh TpU3HAKHU MTOJ00US TPEYTOJIBHUKOB B PEIIEHUU I€OMETPUUECKUX
3azay.

[lonb3oBatbea Teopemoil I[ludaropa npns pemieHUss TeOMETPUYECKHX H
OpaKkTU4YeCKUX 3a1a4. CTpOUTh MaTEMAaTUYECKYIO MOJEINb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSTEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnagete mNOHATHMAMHM CHHYCa, KOCHMHYCa W TaHIE€HCAa OCTPOro yIJa
MPSAMOYTOJIBHOTO TPEYroJibHUKA. [10b30BaThCsl 3TUMHU MOHATUSAMH JJIs1 PEIICHUS
OPAKTUYECKUX 3a]1a4.

BbruncnsaTe (pa3auuHbIME CIIOCO0aMM) IUIONIA/b TPEYTOJIbHUKA U IUIOIIAU
MHOTOYTOJIbHBIX ~ QUryp (IOJB3YSACh, TJ€ HEOOXOAUMO, KaJbKyJIATOPOM).
[IpuMeHATh MOoy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Brnagere MOHATUSMHM BIOUCAHHOTO W LEHTPAJIBHOrO YIJIA, MCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX YIJIax, yriax MeXay XopJaMH (CEeKyIIMMH) U YIIe MEXIY
KAacaTeJIbHOU U XOPJIOW MPH PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

Bragers NOHATHEM ONHUCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MOJTy4YEHHbIE 3HAHMS Ha MPAKTUKE — CTPOUTH MAaTeMaTHYECKUE
MOJIEJIN IS 33124 PEaIbHON )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NpUMEHEHUEM TOM00MsT U TPUTOHOMETpUU (TOJB3YACh, TJ€ HEOOXOAUMO,
KQJIBKYJISITOPOM).

K konmy oOydyenus B 9 kJ1acce o0OydarOnIuUiCS TOJYYUT CJICAYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIHUU OCTPBIX YIJOB, HAXOAUTb C UX
ITOMOILBIO Pa3JIMYHBIE 3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pELIECHNE
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTh (C MOMOIIBIO KabKYJSATOPA) IITUHBI
U YIJIbl JU1Sl HETAOJUYHBIX 3HAYEHUM.

[Tonb30BaTbesa (opMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUISI HAaxXOXJEHHS COOTHOUIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUISl HAXOKJICHHS PA3IUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («pPEIlIeHUe TPEYroJbHUKOB»), MPUMEHSTh HUX MpPHU
pPELIEHNH T€OMETPUYECKHUX 3a/1a4.



Bnanets nonsiTHsIMU peoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX AJIEMEHTOB
nono6Heix (uryp. Ilomp3oBaThecsi cBOWMCTBaMM TOJIOOMS MPOU3BOJIBHBIX (UTyp,
YMETh BBIYUCHATH JUIMHBI M HAXOJUTh YIUIbI Yy MOA0OHBIX ¢uryp. [IpuMeHsTH
CBOMCTBa MOAOOMS B MPAKTHMUECKUX 3aJadax. YMETh NPHUBOJUTH IMPUMEPHI
MOJ00HBIX (PUTYP B OKPY’KAIOIIEM MHPE.

[Tonp30BaThCA TEOpEMaMU O MPOU3BEICHUHN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThcs BEKTOpaMH, MOHUMATh HMX TEOMETPUUECKUN U (PU3MUEeCKui
CMBICJI, TIPUMEHSTh WX B PEIICHHH TEOMETPUYCCKUX W (PU3HUECKUX 3ajad.
[IpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI IJIMH U YIJIOB.

[Tonp30BaTHCS METOJIOM KOOPJIMHAT HA TJIOCKOCTH, TPUMEHSATH €T0 B PEILICHUU
r€OMETPUYECKHUX U MPAKTUUECKUX 3a7ad.

Brnaners NMOHATHAMU TPAaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTU W PaJMaHHON MeEphl yIilad, YMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacted. [[puMeHsITh noaydyeHHbIE YMEHHS B MPAKTUYECKUX 3a1adax.

Haxonuth ocu (MM TEHTPHI) CUMMETPUH (PUTYpP, NMPUMEHATHh JBUKECHUS
IJIOCKOCTH B MPOCTEUIIINX CIydasiX.

[IpuMeHATh MOTYyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHUE
MOJIEH JIJIs 3a/1a4 PeaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C
MPUMEHEHUEM TOJ00Ms W TPUTOHOMETPUYECKUX (PYHKIMM (MONB3YACh, TJe
HEO0OXO0IUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE ITNTAHUPOBAHHUE
7 KIIACC

Koaun4yecTBo 4acoB DJIEKTPOHHbIE
(uudpossbie)
HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/ Kourpoabusie | IpakTuyeckme | 00pa3oBaTebHbIe
NpOrpamMmbl Bcero
padoThI padoTbl pecypcbl
[Ipocreiimme reomerpuyeckue GUTypsl U G [IOK
" HOINOTEKA
WX CBOMCTBA. MI3MepeHne reoMeTpHuIeCKuX 14 https://m.edsoo.ru/7f415e2e
BEJINYUH
TpeyronbHUKH 22 1 bubnuorexa [IOK
https://m.edsoo.ru/7f415e2e
[TapannensHble MpsMbIe, CyMMa yTJIOB 14 1 Bu6mmorexa LIOK
TPEYroJibHUKa https://m.edsoo.ru/7f415e2e
OxpyxkHOCTb U Kpyr. ['eomerpuueckue 14 1 Bu6miorexa [JOK
OCTPOCHHUA https://m.edsoo.ru/7f415e2e
[ToBTOpenue, 0000IICHNE 3HAHUI 4 1 bubnnorexa IIOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

KoauvecTBo 9acoB DJIeKTPOHHbBIE
(uudpossbie)
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm Konrtpoabubie | IpakTudeckue | 00pasoBaTebHble
NnporpaMmmbl Bceero
padoTshI padoTsbI pecypcel
YeTbIpEXyroJbHUKH 12 1 bubmorexa [IOK
https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HbIC 15 1 buGnuorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomaae
TPEYTOJILHUKOB 1 MHOTOYTOJIBHBIX (pUTYD 14 1 bubmaorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomaau moxoOHBIX Guryp
Teopema [Tudaropa u Hauana 10 1 Bu6miorexa LIOK
TPUT'OHOMCTPHH https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Brincanusie u
ONMCAaHHBIE YETHIPEXYTOJIbHUKU. 13 1 bubnuotexa [JOK
Kacarenbnsle k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
[ToBTOpEeHue, 06001IeHNE 3HAHUI 4 1 Bubnuoreka [IOK
https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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 KJIACC

KosimyecTBO 4acoB JJIeKTPOHHBIE
(uudpossbie)
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ Kontpoabnbie | IpakTuyeckue | 00pa3oBaTeibHbIe
NnmporpaMmmbl Bcero
padoThI padoThI pecypceel
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 BuGnnorexa LIOK
CHHYCOB. PeleHne TpeyroibH1KoB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue nopodus. Merpuueckue 10 1 Bu6miorexa [OK
COOTHOLICHUS B OKPYIKHOCTH https://m.edsoo.ru/7f41al2c
BekTopbl 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPMHATHI HA IIOCKOCTH 9 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTONBHUKH. [ITHA i [IOK
nonmoTexa
OKPYHRHOCTH | Hﬂomaﬂf Kpyra. 8 https://m.edsoo.ru/7f41al2c
Brrancnenue miomaaei
JIBMOKEHHSI TNIOCKOCTH 6 Bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 7 5 Bu6morexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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