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IHHOACHUTEJBHAA 3AIINCKA

I'eomeTpus Kak OOMH U3 OCHOBHBIX PA3ACJIOB LIKOJBHOM MAaTEMATHKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrooXKEeHUe, ONUpAacTCd Ha JIOTHYECKYH0, JOKa3aTCNIbHYK JIUHHUIO. [leHHOCTh H3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMsI 3aKI0YAETCsl B TOM, YTO 00YyJaroLIHiics
YUUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOAMUTH
paccyKIeHUs «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPHUH ABJIACTCS UCIOJIb30BaHUE €€ KAK MHCTPYMEHTA IpU
pELIEHNHU KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3aja4, BCTPEUAIOIIHUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YHUTBHCS OINPENENIUTh I'€OMETPUUYECKYI0 (pUrypy, onucarh CiIOBaMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IUIOIIA/lb 3€MEJIBHOIO YYacTKa, PACCYUTATh HEOOXOIUMYIO
JUIMHY ONTOBOJOKOHHOIO Ka0ens Wwin TpeOyemble pa3Mepbl rapaxa Jyuisi aBTOMOOMIISA. DToMy
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUSA B MU3ydyeHUU reoMmerpud. Ilpu pemenun 3amay
IPAaKTUYECKOI'0 Xapakrepa oOy4yarolUNUCs YUUTCS CTPOUTh MaTeMaTUYECKHE MOJIENIN PealIbHbIX
KU3HEHHBIX CUTYyallud, HPOBOJWUTH BBIYHUCICHUS M OLIEHUBATh aJ€KBAaTHOCTH IOJYYEHHOTO
pe3yJibTara.

KpaitHe Ba)XHO TOJYEPKHUBATH CBA3M TEOMETPUU C JIPYTMMH Y4YeOHBIMH IpPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONpEACNCHUs TeOMeTpUYECKMX GUIyp U IOHATHIA,
JEMOHCTPUPOBATH MMPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3HKE U TEXHHUKE. JTH CBSI3U Haubosee
ApKO BUIHBI B TeMax «BekTtopsl», « [puroHomerpuyeckue cOOTHOIEHU», «MeToa KoopauHaT»
u «Teopema [Tudaropar.

VYuebHblit kypc «['eomeTpus» BKIIIOYACT CIEAYIOIIME OCHOBHBIE PAa3/ieNbl COJEpIKAHUSA:
«l'eomerpuueckue ¢Gurypsl M uX CBoOicTBay, «l3MepeHHe TreoMeTpUuYecKUX BEITUUYHH,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BEKTopwl», «/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha uzyudenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 vyacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

HavanbHble mousTus reomerpun. Touka, mpsimMasi, OTpPE3OK, Jiyd. Yroia. Buabel yrios.
BeprukanbHele M cMeXHBIE yribl. buccexkrtpuca yrima. JlomaHas, MHOrOyrojbHUK.
[TapannenbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsbie purypbsl. OCHOBHBIE CBOICTBa oceBoil cummetpu. [IpuMepsl cuMMeTpuu
B OKPY’KaroIlleM MUpE.

OcHOBHBIE TIOCTPOEHMSI C TIOMOILBIO IUPKYJIA U TMHENKHU. TpeyronbHuk. Beicota, Meanana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa ¥ TpPU3HAKH paBHOOEAPEHHOrO TpeyrojbHUKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M NMPU3HAKK MapauIeNIbHBIX NMpsAMbIX. CyMMa yIiioB TpeyrojpHHKA. BHentHue
YIJIbl TPEYT OJIbHUKA.

IIpssMoyronbHBIA TpeyroJbHUK. CBOMCTBO MeEOUaHbl NPSIMOYTOJIBHOIO TPEYTrOJbHHUKA,
NpOBENEHHOW K runoreHys3e. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpsaMOyTroNbHBIN TPEYTOIBHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yrie U O0oblIei CTOpOHEe TpeyronbHUKA. [lepneHinKkynsp 1 HakIOHHas!.



I'eomeTpuueckoe MecTo TOueK. buccekTpuca yria M CEpeIMHHBIN NEPHEHIUKYIp K
OTpE3KYy KaK F€OMETPUYECKHE MeCTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, MX CBOIcTBa. B3anMHoe pacrosioxeHue
OKpYHOCTH U nIpsimoi. KacarenpHas u cexyias K OKpyKHOCTH. OKpY>KHOCTb, BIMCaHHAsI B yTOJL.
BnucanHas u onncaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronbauku. Ilapamnenorpamm, €ro Ipu3Hakd U CBOMCTBA. YacTHbBIE Cily4au
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpanenus, e€ CBOcTBa U pu3Haky. [IpsaMoyronbHas Tpanemnus.

Meton ynBoenust menuansl. LleHTpanbHas cumMerpus. Teopema daneca m teopeMa o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHuKa.

[Tomobue TpeyrosbHUKOB, KO3 uimeHT mnomodus. [Ipu3Haku mogo0usi TPEyroabHUKOB.
[TpumeHeHne Nog00MS IPU PELICHUN PAKTUYECKUX 3a/1ay.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opMmynbl A IUIOMAAH TPEYTOJbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH NOJOOHBIX (GUTYD.

Boruncnenue miomazeil TpeyrojJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.

Teopema [Tudaropa. Ilpumenenune teopemsl [ludaropa npu perieHnn npakTHYECKUX 3a1au.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJla MpPsIMOYTIOJbHOI'O TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAEeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIUIbI, YIOJI MEXKJY KAacaTEeIbHOM M XOPIOM. YTIbl MEXIY
XOpZaMH U CeKylIMMH. BricanHble 1 onucaHHbIe YETBIPEXYTOIBHUKHU. B3auMHoOe pacrionoxenue
IBYX oKpyxHOcTel. Kacanue okpyxkHocTeil. O01ie kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrexc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PemieHue
IIPAKTUYECKUX 3a7a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobus. [1ogo01ne coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpoU3BENIEHNN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, mnmMHa (MOAYNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTUBOMOJIONKHO
HaIpaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMHU HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /1711 HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI HA IIOCKOCTU. YPaBHEHUS MpsIMOW U OKPYXHOCTH B
KOOpJIMHATAaX, MIepeceueHue OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

ITpaBuiibHBIE MHOTOYTOIBHUKU. JlJInHA OKpyX)HOCTU. ['pagycHas u paguaHHasl Mepa yria,
BBIUKCJIEHHE JUIUH OyT OKpYykHOCTel. [Tnomanpe kpyra, cektopa, cerMeHTa.

JIBMOKEHUS TIJIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUTyp (3/IeMEHTapHbIe MPeICTaBICHHS).
[TapannensHbId iepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA
JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTAThl OCBOCHMS IporpaMmbl y4deOHOro kypca «I'eomerpusi»
XapaKTepU3YIOTCS:
1) narpuoTnyeckoe BOCIIUTAHUE:



IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIEMY POCCHMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTMIKEHHSAM PpPOCCHUMCKMX MAaTeMaTUKOB M POCCHMCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTUKEHUH B APYTUX HAYKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEealn3aluu ero Ipas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MpOLEAYp I'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXJEHUIO ITUYECKUX IPOOJEM, CBA3AHHBIX C NMPAKTUYECKUM IPUMEHEHHEM TOCTHUKEHUI
HayKH, OCO3HAHUEM BaXHOCTU MOPAJIbHO-ITHYECKHUX IIPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE y4YacTHE B PELICHMM INPAKTUYECKUX 3aJa4 MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTeMaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCel
KHU3HU U1 YCHeITHON Npo(ecCHOHANBHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM HHAMBHIYaIbHOH TPACKTOpUU OOpa3oBaHHUA U
KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PaCCyKICHUIN, YMEHUIO BUAETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAlMEeH B JIEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4yHBIX NpeACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKa, MPHUPOAbI U 0OILIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM Hayku Kak cQepbl 4eIoBEYeCKOW MAEATeNbHOCTH, 3TAaloB €€ pa3BUTUSA U
3HAUMMOCTH /ISl Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUPA, OBJAJACHHEM IPOCTEHIIMMH  HaBBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) puznueckoe BocnuTanue, HopMUpPOBAHUE KYJIbTYPbI 310POBbS M IMOLHOHATBHOI 0
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMAaTUUECKNE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbs, BEICHUS
310poBOTO 00pa3a *HU3HU (370pOBOE NMUTAaHUE, cOATaHCUPOBAHHBIA PEKUM 3aHITHH U OTAbIXA,
peryisipHas (u3nyecKass aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA peQIIeKCUU, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) 3K010TNYeCcKOe BOCIIUTAHNE:

OpUEHTallel Ha NMpUMEHEHHEe MaTeMaTHMYeCKMX 3HAaHUM JUIs pelleHus 3ajgad B o0iactu
COXPaHHOCTH OKpYXKAlOIIeW cpenpl, IJIaHUPOBaHUS IOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM TJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U MyTel ux pereHus;

8) axanTanust K MN3MEHAIOIUMCS YCJI0BHAM COUMATBHON M NPUPOAHOH Cpelbl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAESITEeIbHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jrofied, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMSI, HaBBIKM M KOMIETEHIIUH U3
OTIbITA JIPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHNUU HOBBIX 3HAHWH, B TOM uucie (GOpMyIHpPOBATh UJEH,
MOHSTHSL, TUIOTE3bl 00 00BEKTAaX M SBIEHUSAX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABAaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIaHUPOBAaTh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIC pEIICHUS U JeHCTBHUA,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, HOPMUPOBATH OIBIT.



METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATUAMHU, (OPMYJIUPOBaTh ONPEAEICHUS IOHATHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHUS JJIs1 0000IIEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (HOPMYyITUpPOBaTh W MPEOoOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NPOTUBOpEUns B (akTax,
JAHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX, MpPeIJlaraTb KPUTEPUM Ui BbISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNlaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

pa3dupaTh 10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KICHUN (IIPSMBIEC U OT TIPOTUBHOTO),
IPOBOJUTH CaMOCTOATEIBHO HECJOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, NMPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, 0OOCHOBBHIBAThH
CcOOCTBEHHBIE PacCyX/ICHUS;

BBIOMpATh CMOCO0 pemeHuss yuyeOHOH 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh Haubosiee MOAXOMAIIMNA C Yy4ETOM CaMOCTOSITENILHO BBIJEJIEHHBIX
KpUTEPUEB).

Ba3oBLIe ucciaenoBaTeLCKUeE AeiiCTBHSA .

UCIIONIb30BAaTh  BONPOCHI  KaK  HWCCIICOBATCNLCKHA ~ MHCTPYMEHT  TIO3HAHMS,
dbopMyIUpOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHUBOPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Yy, apryMEHTHPOBATh CBOIO
HO3UINI0, MHCHHE;

MPOBOAUTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IUIAaHY HECIIOKHBIH JKCIEpUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00OHhEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOi;

CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOIICHHSI U BBIBOIBI TIO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIOJICHUs, WCCIICOBAaHUsS, OICHUBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB M 00OOIICHUIA;

HpOFHO3I/Ip0BaTI) BO3MOXXHOEC paSBI/ITI/Ie HpOHGCC&, a TAKKE BBIIBUT'aTh HpeI[HOJ'IO)KeHI/Iﬂ [0)
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auu;

BBIOMpPATh, AaHAIW3UPOBATh, CHUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBleHUss WH(OPMALUK U WUTIOCTPUPOBAThH PelIaeMble 3aJ1auu
CXeMaMH, AMarpaMMaMH, HHOM rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTENIEM WIIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

BOCIPUHUMATh U (OPMYIUPOBATH CYXACHUS B COOTBETCTBHM C YCIOBUSIMU M LEISIMU
oOmIeHusi, SICHO, TOYHO, TPAaMOTHO BBbIpaXaThb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCBbMCHHBIX TCKCTAaX, AAaBATbh IMOACHCHHA IO XOAY PCHICHUA 3ada4u, KOMMCHTUPOBATH
MOJTYYEHHBIN pe3yJIbTaT;



e B Xo7e 0OCYXXICHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl, POOIEMBI,
pelaeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAllEJICHHbIE HAa IIOUCK PELIEHUs, CONOCTABIATh
CBOU CYXKJICHHS C CY)KICHUSIMH APYTHX YIaCTHUKOB AMAJIOra, OOHAPYKUBATh PA3ININE U
CXOJCTBO TO3MLUH, B KOPpeKTHOH ¢(opme (HopMyaupoBaTh pa3HOINIACUs, CBOU
BO3PAXKCHUS;
® [IPEICTaBIATh PE3yJbTaThl PEIICHUS 3aJayM, SKCIEPUMEHTA, UCCIEI0BaHMs, MIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHA C Y4ETOM 3a4ad IpPE3eHTAlUH U
O0COOEHHOCTEHN ayAUTOPUH;
® [IOHMMAaThb M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHHON U MHANBUIYAIIbHOW paboThl IIpU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;
® [IPUHUMATH IIeJTb COBMECTHOW NEATEIBHOCTH, IJIAHUPOBATH OPraHU3ALUI0 COBMECTHOU
paboThl, pacpeAensaTh BUABI padoT, TOrOBapuBaThCs, 0OCYKIATh MPOLECC U Pe3yabTaT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;
® yYacTBOBAaTh B IPYMIIOBBIX opMax paboThl (00CykaeHusl, 0OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHUE), BBIOIHITH CBOIO YacTh PaOOTHI M KOOPJUHUPOBATH CBOU JICHCTBHSA
C IpYTUMH WiIEHaMH KOMaH/bl, OLICHUBATh KAU€CTBO CBOETO BKJIa/1a B OO IPOLYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.
PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusauus:
® CaMOCTOATENIBHO COCTaBJIATh IUIAH, AJrOPUTM pelleHHs 3ajaud (WIM €ero 4YacTh),
BBIOMpPATh C€HOCcO0 peleHus ¢ Y4ETOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM
HOBOH MH(OpMaIHH.
CaMOKOHTPOJIb, IMOLUOHATBHBIH HHTEJIEKT:
® BJAJeTh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIS MPOLECCa U pe3ysibTaTa PeLIeHHs
MaTeMaTHYeCKON 3ajauu;
® TPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH INPH PEIICHWH 33Jaud, BHOCHTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAalWJAEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBaTh COOTBETCTBUE pe3yibTaTa AESTEIbHOCTH IMOCTABICHHON LENU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHSI MJIM HETOCTUKEHUS LIeJIH, HaXOAUTh OLIMOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.
NPEIMETHBIE PE3YJIbTATBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMUICS TMOJYYUT CIEAYIONIME TMPEIMETHBIE
pe3yJbTaThI:

Pacio3HaBaTh W3ydeHHBIE TEOMETPHUYECKHE (UTYpPHI, ONpPEACNsATh WX B3aUMHOE
pacrioyio’keHue, n300paxaTb FeOMETpHUECKUE PUTYPBHI, BBIMOIHATH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3MepsaTh NHHEHHBIE W YIIOBbIC BEJIMYUHBL. Pemarh 3aaun Ha BBIYHCICHUE JTUH OTPE3KOB U
BEJINYMH YTJIOB.

Jenatp rpyOyro OLIEHKY JIMHEHHBIX W YIJIOBBIX BEIIMYHMH MPEIMETOB B PEaJbHOMN KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYHHBI.

CTpouTh YepTEeKU K TEOMETPUUYESCKIM 33]auaM.

[Tonp30BaThcss MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, MCIOJIb30BaTh MPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB MIPH PEIICHUH 3a/1a4.

[TpoBOIUTH JIOTHUECKUE PACCYKICHUS C UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp3oBaTbess NpHU3HAKaAMKM PaBEHCTBA IPSMOYTOJbHBIX TPEYrOJIbHHUKOB, CBOMCTBOM
MeIuaHbl, TPOBENEHHOM K THIOTEHY3€ NPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PELICHUU
reOMETPUYECKUX 3a/1ay.



OmnpenensaTh NapajIeNbHOCTh MPSIMBIX C TOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMHU
cekymas. OmnpenensTh NapamieIbHOCTh MPSIMBIX C TOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHBIE 3HAYEHHUS YIJIOB B
FeOMETPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTrOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX P NEPECCUCHHUH IBYX MAapaUICIbHBIX MPSAMBIX CeKyliel. Pemars
MPAKTUYECKHE 3a/1a4 Ha HAXO0XK/ICHUE YTIIOB.

Brnaners moHsATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONpeAeIsTh OMCCEKTPHUCY yriia
U CepeNHHBIN MEePIEeHINKYISP K OTPE3KY KaKk FeOMETPHUUECKUE MECTa TOUEK.

@opMyIUpOBaTh ONPEAEIICHUs OKPYKHOCTH M Kpyra, XOpAbl U JAUaMETpa OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. ¥ METh IPUMEHSTH 3TH CBOWCTBA IIPU PEILICHUH 3a/au.

Bragers moHsATHEM ONUCAHHOW OKOJIO TPEYroJbHUKA OKPYXKHOCTH, YMETh HaXOAWUTh €€
ueHTp. [lomp3oBaThcs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTrOJIbHHUKA MEPECeKaloTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYJSPbl K CTOPOHAM TpPEYroJbHHUKA
MEepeCceKarnTCsl B OAHON TOUKE.

Biamere 1noHATMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEeHIUKYIIPHOCTH KacaTeNIbHON U pagunyca, MPOBEAEHHOTO K TOYKE KacaHusl.

[Tonb30BaTbcs  NPOCTEMIIMMU TEOMETPUYECKMMH  HEpPaBEHCTBAMM, IIOHMMAaTh MX
MPAKTUYECKHUIA CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHUS C TOMOLIBIO HUPKYJIS U JIUHEHKU.

K xonmy oOyuenus B 8 kiacce oOydaroIuiics TMOMYYHT CIEAYIOLUIUE MpPEeIMETHBIC
pe3yJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA HX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

ITpuMeHATH CBOMCTBA TOUKM IIEPECEYEHMs] MEUaH TPEYroJbHHMKA (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnanets noHsATHEM CpelHEN JIMHUM TPEYTrOJIbHUKA U Tpamneluu, IPUMEHITh UX CBONCTBA
IIpU pPEIICHHH reomeTpudeckux 3anad. l[lomp3oBarbecs Teopemon Paneca UM TEOpEeMOH O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU 0100MS TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3aa4.

[Tonwp3oBatbest Teopemoit [Tudaropa asis perieHust reOMEeTPUYECKUX U MPAKTUYECKHX 3a/1au.
Ctpouth MaTeMaTHUECKYIO MOJEIb B MPAKTUUYECKUX 3a/1a4ax, CAMOCTOSITENILHO JIelaTh YepTEX U
HaXOJUTbh COOTBETCTBYIOLINE JUIUHBI.

Brnagerp moHATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yyrijia MpsIMOYTOJbHOIO
TpeyroyibHUKa. [101630BaThCS STUMU MOHATUSMH VIS PEILICHUS MPAKTUUECKUX 3a/1a4.

Beruucnsate  (pa3auvHBIME - CTIOCO0AMH)  TUIOMIAJh  TPEYroJIbHUKA H  TUIOMIATH
MHOTOYTOJIBHBIX ~ (puryp (MOnb3ysch, TI/€ HEOOXOIUMO, KaIbKyniaTopom). I[IpuMeHATH
MOJIy4YE€HHbIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Brnagerp NOHATHAMM BIOMCAHHOTO M ILEHTPAIBHOIO YyIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaxX, yriaax MeXIy XopJaMu (CEKYIIMMU) U YTiIe MEX1y KacaTelIbHON U XOpA0H pH
pEILIEHNN TEOMETPUYECKUX 3a/1ay.

Bnaners moHATHEM ONMUCAHHOIO YETHIPEXYTOJIbHHUKA, MPUMEHSITh CBOWCTBA OMHMCAHHOTO
YeThIPEXYTOJbHUKA TP PELICHNN 3aa4.

[TpuMeHsTh MOMyyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJENH s
3aJa4 peaJbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (ITOJTB3YSCH, TJIe HEOOXOAUMO, KATBKYIATOPOM).

K koniy oOyuenuss B 9 kJacce oOydaromuiics MOMYYHUT CJIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:



3HaTh TPUTOHOMETPUYECKHE (PYHKIIUN OCTPBIX YIIIOB, HAXOAUTH C MX MOMOIIBIO Pa3IHYHbIC
9JIEMEHTHI TPSAMOYTOJIBHOTO TPEYrOJbHUKA («PELIeHWe NPSAMOYIOJIBHBIX TpPEyroIbHUKOBY).
Haxoauts (¢ TOMOIIBIO KANBKYIIATOPA) JUIMHBL U YTIIbI AJIS1 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbess popMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMUMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB [UIsl HaXOXKJIEHUS Pa3IM4YHBIX 3JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB»), NIPUMEHATh HUX IPU PELIEHHMH I€OMETPUYECKHUX
3a1ad.

Brnaners nmoHATHAME ITpeoOpa3oBaHUs MOA0OUS, COOTBETCTBEHHBIX JIIEMEHTOB IMOTO0OHBIX
¢uryp. Ilonp3oBarbes cBOicTBaMU 110100 TPOU3BOJIBHBIX (DPUTYp, YMETh BBIUUCIATH JUIMHBI U
HAXOJUTh YIJbl y MonoOHBIX ¢Guryp. [IpuMeHsaTs CBOHCTBa 1M0100Ms B MPAKTUYECKUX 33/1a4ax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

ITonb30BaTbes TEOpEMaMU O IPOU3BEACHUU OTPE3KOB XOp[, O IPOM3BEIECHUHM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, IMOHMMATh WX T€OMETPHYECKUH M (U3UYECKUH CMBICT,
OPUMEHATh MX B PELICHUM TIeOMEeTpUYecKuX M ¢u3ndeckux 3ajad. IIpuMeHsTh CKanspHoe
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKACHUS JIIMH U YIJIOB.

[Tonp30BaTbCcs METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PELICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, UIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPY’KHOCTHM M PaJUaHHOM Mepbl YIUIA, YMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acrem.
[TpyMEHATH MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM UEHTPHI) CUMMETPUH (QHUTYp, TPUMEHSTH JBWKCHHS TUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TpuMeHsTh NOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJENU AJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TMOIB3YSICh, I'71€ HEOOXOIUMO, KAJIBbKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

No | HanMeHoBamHse KoJunvecTBO 4acoB DJIeKTPOHHbIE
" (uudgposbie)
n/ | pa3aejoB H TeM Beero fi(::;zp(m [IpakTnuyeckn oﬁpg?()BaTe IBHBIE
n MporpamMmal paGoThI e padoThl pecypeb
[Ipocreiimue Bu6muotexa [JOK
reOMETPHYECKUE https://m.edsoo.ru/7f415e2
burypsl 1 UxX e
1 CBOIiCTBA. 14
Hsmepenue
TEOMETPUUECKUX
BEJTMYNH
bubnunoreka LIOK
2 | TpeyrojabHHUKH 22 1 https://m.edsoo.ru/7f415e2
€
[TapamnensHbie bubmmoreka [JOK
3 TpAMBIE, CymMMa 14 1 https://m.edsoo.ru/7f415e2
yIJIOB e
TpEeyrojbHUKa
OKpyKXHOCTb U bubmmoreka [JOK
KPYT. https://m.edsoo.ru/7f415e2
4 14 1
I'eomerprueckn €
€ IIOCTPOEHUs
IToBTOpEHME, bubnmorexa LIOK
5 | o0obuieHne 4 1 https://m.edsoo.ru/7f415e2
3HAHUI e
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 0
I[TPOTPAMME



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

8 KJIACC

N H KoauvecTBo 4acoB DJIeKTPOHHbBIE
H/_ P;"I;fﬁgzl:’la::; Koutpo [MpakTuyeckn (1 ppopric)
Bcero JIbHbIE o0pa3oBaTe/bHbIE
I | nporpaMmbl paGoTEI e padoThlI pecypes
bu6mmoreka [IOK
1 Yerblp€XyroiabHUKU 12 1 https://m.edsoo.ru/7f417el
8
Teopema Daneca u bubmuorexa [JOK
Teopema o https://m.edsoo.ru/7f417el
o TIPOTIOPIMOHATIBHBL 15 1 8
X OTpe3Kax,
noxo0OHBIE
TPEYTOJIBHUKU
[Tnomans. bubnuorexa [JOK
Haxoxnaenue https://m.edsoo.ru/7f417el
TUTOIIAJICH 8
3 TpeyrojbHUKOB U 14 1
MHOTOYTOJIBHBIX
¢uryp. [Tnomanu
mo100HbBIX pUryp
Teopema [Tudaropa bubnnoreka [JOK
4  uHavanma 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPHH 8
Vrisl B bu6mmoreka [JOK
OKPY>KHOCTH. https://m.edsoo.ru/7f417el
Bnucanusie u 8
OIMCaHHBIC
S | YeTBIPEXYTrOJbHUKH 13 1
. KacarenbHbie k
OKPYKHOCTH.
Kacanue
OKPY>KHOCTEHN
ToBTopeHHe bubnmoreka [JOK
6 ’ . 4 1 https://m.edsoo.ru/7f417el
0000111eHNe 3HaHUH 3
OBIIEE
KOJIMYECTBO YACOB 68 6 0
I10 ITPOT'PAMME
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9 KJIACC

No | HanMeHoBamime KoanuecTBo yacoB DJIeKTPOHHbIE
N ungpoBbie
n/  pasjeioB H TeM Beero E:I};TPOHL IIpakTHyeckn f)ﬁp(ill)EOBaTeJ)'leLIe
I NporpamMMbl paBoTLI e padoThI pecypesI
Tpuronomerpusi. bubmuorexka [JOK
Teopemsr https://m.edsoo.ru/7f41al
|  KOCHHYCOB H 16 1 2C
CHUHYCOB.
Pewenne
TPEYrOJIbHUKOB
[IpeobpazoBanu bubnmoreka [JOK
€ MoI00MsL. https://m.edsoo.ru/7f41al
2  Mertpuueckue 10 1 2C
COOTHOIIICHUS B
OKPY>KHOCTH
bubmuoreka [JOK
3 Bekropsl 12 1 https://m.edsoo.ru/7f41al
2c
JlekapTOBBI bubmuoreka [JOK
4 | xoopAWHATHI HA 9 1 https://m.edsoo.ru/7f41al
TIJIOCKOCTH 2C
[IpaBubHbIE bubnnoreka [JOK
MHOTOYTOJIEHUK https://m.edsoo.ru/7f41al
u. Jlnuna 2C
S  OKpPYXHOCTH U 8
IJI0ILAb KpyTa.
Brruncnenne
miomaaei
bu6mmoreka [JOK
6 JlpukceHus 6 https://m.edsoo.ru/7f41al
MIJIOCKOCTH
2c
[ToBTOpEHME, bu6nmoreka [JOK
7 000011€eHNE, 7 9 https://m.edsoo.ru/7f41al
CHCTEMAaTHU3aIINS 2C
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB IIO 68 6 0
I[TPOTPAMME
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['eometpus. 7-9 kmacc. Yuebnuk / Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u ap.,

AxunonepHoe o6mectso «M3narenscrtso «IIpocsemenue»

I'eomerpus. 7 knace / Mep3msik A.I'., Ilononckuii B.b., SAxup M.C.
I'eometpus. 8 knacc / Mepzmsik A.I'., [Tononckuit B.b., SIxup M.C.
I'eomerpus. 9 knace / Mep3msik A.I'., Ilononckuii B.b., Axup M.C.
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