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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1o matemaTHke pazpaboraHa Ha ocHoBe Konuenmuu
pa3BUTHSA MaTteMaTudeckoro ooOpazoBanus Poccuiickoit  ®Deneparuu
Pacnopspkenne npaBurenscTtBa Poccuiickoit @enepaunn ot 24 nexabps 2013
roaa Ne2506-p.

OI'OC- OO0 2010 yrBepxkaeHubli npukazom MO P® ot 17.12.2010
Ne1897 «O6 ytBepxkaenuu GI'OC OOO».

B cootBerctBUn ¢ @OII OOO.IIpuka3 MIT P® Ne370 ot 18.05.2023r.

B cootBerctBrn ¢ OOII OOO MBOY «COILL Neb6y.

C ydeToM pacnpeleNeHHbIX M0 MOAYJSIM IPOBEPSIEMBIX TPEOOBAHUMN K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNIbHON MpPOrpaMMbl OCHOBHOTO
obmiero o0pa3zoBaHUs 10 YYEOHOMY IpeIMeTy MaTeMaTHKa.

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IMIKOJIBHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3sMEPOB (QUIYp, HUX
OTHOUIEHMI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 0opazoBaHus 3aKIIOYACTCS B TOM, YTO OOyUYaIOIIUNCA YUYUTCS MPOBOJIUTH
JIOKa3aTeJIbHbIE PACCYKJEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUS, JOKA3bIBATh
WCTUHHBIC YTBEPXKJICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MNPOBOIAUTH
pacCykIE€Huss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dhopmMyIHpoBaTh OOpaTHBIE YTBEPKIACHUS.

Bropoii wnenpt0 H3ydeHUsT T€OMETPUHU SBISIETCS HCIIONB30BAaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCS B peanbHOM ku3HU. OOydaromuiics AOHKEH HayYUThCs
OTpENETUTh TEOMETPUUECKYI0 (UTYypy, ONMUCaTh CIOBAaMM JaHHBIA UYepTEX WIH
PUCYHOK, HAalTH TUIOIIAb 3€MEILHOTO YYacTKa, PACCUYUTATh HEOOXOAUMYIO UTUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMmble pa3Mephbl Tapaka IJis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIUTENIbHAS JIMHUSA B U3yYEHUU T€OMETPUHU.
[Ipu peleHun 3amay NPAKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTH
MaTeMaTUYECKHUE MOJIETM  PEATbHBIX JKMU3HEHHBIX CHUTyallMid, MPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBS3M T€OMETPUU C JAPYTUMU YUEOHBIMU
npeAMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (UTYP
U TIOHSATHH, EMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHA B (PU3HKE U
TEXHMKE. OTH CBSI3UW Haumbojee SIPKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne cooTHomEeHUs», «Merox koopauHaty u  «Teopema
[Tudaropay.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue Qurypel U uUxX CcBOHCTBay, «M3mepenue



T€OMETPUUECKUX  BEIMYMH», «JleKapTOBbl KOOpAMHATHI HA  IJIOCKOCTH,
«BexTopey, «JIBrmkeHus miockoctuy, «lIpeodpazoBanus mogoous».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcsa 204 daca: B 7 kacce
— 68 gacoB (2 daca B Heneno), B 8 kiacce — 68 gacoB (2 yaca B HelelN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTUYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEHIHOW MpOoQecCHOHATBHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UelIOBEKa, MPUPOAbI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTypOW KaK CpeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3J0pOBOE  IHMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEN UX PeLIeHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpeACICHUs]  TOHATHUM, yCTAHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBEISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT ITO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POPMALIMU 10 KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIWBHIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PELICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NMPUYMHBI JAOCTHXKEHHUS WM HEJOCTHKEHUS LEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh W3y4YeHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpeneisTh HuX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaTh TeOMETpUYeCKHe QUrypbl, BBINOIHATH
YEPTEKU MO YCIOBHUIO 3a1aud. M3mMepsATh JUHEHWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenarb rpyOyl0 OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIWYMH MPEIMETOB B
pealbHOM KU3HHU, pa3MEpOB MPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTeKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUH 33]1a4.

IIpoBOAUTE JIOTUYECKUE PACCYXKACHUA C UCIIOJIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aaY.

Omnpenensts napajijieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOUTH BBIUMCICHUS W HAXOJWTh YHUCJIOBBbIE M OYKBEHHBIE 3HAUCHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MNPSAMBIX CEKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bianerp NOHATMEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENEIAThH
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpJbl U OUaMeTpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IIPU
peleHny 3aaad.

Biianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaTbes (QakraMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUWHHBIC
IIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOU TOUKE.



Brnagere noHsATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMHM, ITOHUMATh
UX MIPAKTUYECKUA CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOIIBIO IUPKYJIS U
JIMHEWKHU.



HPEJIMETHBIE PE3YJIBTATHBI

K kxoHmy oOyuenuss B 9 kJjacce oOydHaromuiicsi MOJYYUT CIIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIBI0 PA3IMYHBIC SJIEMEHTHl MPSAMOYIOJBHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIMHBI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM ISl HAXOXJIECHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX IMPHU
pELIEHUH T€OMETPUUYECKUX 3a]1a4.

Brnanerr moHsATUSIMEH  NpeoOpa3oBaHUs  MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaTHCS CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX
buryp, ymeThb BBIYUCIATH JJIMHBI W HAXOJUTh YIJIBI Y TOAOOHBIX QUryp.
[IprMeHATh CBOMCTBA MOJOOMS B MPAKTHYSCKHX 3aadax. YMETh IPUBOIUTH
pUMEPHI TOI0OHBIX GUTYP B OKPY’KAIOIIEM MHPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHMMATh MX TCOMETPUYECKUM U (PU3HUCCKHI
CMBICII, TIPUMEHSTh WX B PEHICHUU TEOMETPUYECKUX U (PHU3WYecKux 3amad.
[IpUMEHSATH CKaJISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsI HAXOXKIEHUS IJTMH U YTIIOB.

[Tonp30BaThCs METOJOM KOOpPAMHAT HA IIJIOCKOCTH, MPUMEHSIThH €ro B
pelIeHNH TeOMETPUUYECKUX U MPAKTUUECKUX 3a]a4.

Branerb MOHATUSMU TPABWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbl yIjia, yMETh BBIYUCIATH IUIOIIA/b
Kpyra u ero yactei. [I[puMeHsTh MoTyuyeHHbIC YMEHHS B MIPAKTUUYECKUX 3a/1auax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpyMEHATh TOJNyYEHHbIE 3HAHWS HA MPAKTUKE — CTPOUTh MaTEMATHYECKUE
MOJEIN JJIs  3ajJad4 peajbHOM JKU3HU M TPOBOAUTH COOTBETCTBYIOLIUE
BBIYUCJICHUS C IPUMEHEHUEM OO0 U TPUTOHOMETPUUECKUX (PYHKIIH .



COILEPKXAHHUE OBYYEHUA 9 KITACC

Cunyc, kocuHyc, TaHreic yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3aAa4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaooust. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMu. Pazio)keHHe BEKTOpa IO JABYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE NPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHNUE JIJI1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPAMBIX. MEeTOa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTOJNBHUKHU. JInmmHa oOkpyxkHOCTH. I'pamycHas u
paguaHHas Mepa yrIyia, BBIYMCIEHUE JUIMH Oyr OKpyXHocrted. Ilnmomans kpyra,
CEKTOpa, CErMeHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUTYp (dJIeMEHTapHbIe
MIPE/ICTABIICHNUS ). [TapayutenbHbIN IIEPEHOC. [ToBopor.



TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

Ne i/ HpOrpaMMBI Beero KonrpoJsbnsie | IIpakrnyeckue
padoThI padoThI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1
CHHYCOB. PelieHue TpeyrojibHUKOB
) [IpeoOpazoBanue nomodus. Merpudeckue 10 1
COOTHOLIEHUS B OKPY>KHOCTH
BexTopsl 12
JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH 9 1
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
3) OKPY>KHOCTH U IIJIOLIAAb KpyTa. 8
Brruucienune iomnianen
6 JIBM>KCHHUS TIJIOCKOCTH 6
7 HOBTOPGHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 7 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




HOYPOYHOE NVTAHUPOBAHME 9 KJIACC

KoaunuecTBO 4acos

Jr:[;-)n Tema ypoka Beero KonrTpoabubie | IlpakTuueckue JlaTta uzyqeHust
padoThI padoTshI
1 Omnpenenenne TPUTOHOMETPUIECKUX 1
¢dbynkumii yrios ot 0° mo 180°
2 ®opmyIbl IpUBEIECHUS 1
3 Teopema kocuHyCOB 1
4 Teopema kocuHyCOB 1
5 TeopeMa KOCUHYCOB 1
6 Teopema cunycoB 1
7 Teopema cunycoB 1
8 Teopema cuHycoB 1
9 HaxoxxaeHue AJuH CTOPOH U 1
BEJIMYMH YIJIOB TPEYrOJIbHUKOB
10 Pemenne TpeyroiabHIUKOB 1
11 Pemenne TpeyroibHUKOB 1
12 Pemenne TpeyroiabHIUKOB 1
13 Pemenne TpeyroiabHIUKOB 1
14 [IpakTHueckoe NpUMEHEHHE TEOPEM 1
CHHYCOB ¥ KOCHHYCOB
15 [IpakTHueckoe MpUMEHEHHE TEOPEM 1
CHHYCOB ¥ KOCHHYCOB
16 KonrtponsHas padorta no reme 1 1

"Pemenue TpeyroabHUKOB"




17

[TonsiTue o nmpeoOpa3zoBaHUM TOA0OHS

18

COOTBETCTBEHHBIE DJIEMEHTEI
oTI0OHBIX pUryp

19

CoOTBETCTBEHHBIE HIEMEHTHI
oTI00HBIX pUryp

20

Teopema o npousBeieHUN OTPE3KOB
X0pJl, TeopemMa 0 MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOpPEMA O
KBaJpaTe KacaTeJIbHOU

21

Teopema o nmpou3BeieHUN OTPE3KOB
X0pJ, TeopemMa O MPOU3BEJICHUN
OTPE3KOB CEKYILHUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

22

Teopema o nmpou3BeieHUN OTPE3KOB
X0pJ, TeopemMa O MPOU3BEJICHUN
OTPE3KOB CEKYILUX, TEOpEMaA O
KBaJpaTe KacaTeJIbHOU

23

HpI/IMeHeHI/Ie TCOPEM B pCIICHUHU
TeOMCTPHUICCKUX 3aaa1

24

HpI/IMeHeHI/Ie TCOPEM B pCIICHUHU
TreOMCTPHUICCKUX 3aaaY

25

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a/1a4

26

KonTponbnas pabora no teme
"IIpeobpa3oBanue mopoous.
Metpuueckre COOTHOIIEHHUS B
OKpy>kKHOCTH"

27

Omnpenenenre BEKTOPOB.




DU3NYECKUI U TEOMETPUIECCKUI
CMBICJI BEKTOPOB

CloXCHHE U BBIYNTAHHUC BCKTOPOB,

28 YMHOKEHHE BEKTOpa Ha YHCIIO

29 CroxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YHCIIO

30 CroxeHne 1 BEIYUTaHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YMCIIO

31 Pa3znoxxeHne BeKTOpa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa
CkansipHoe MPOU3BEACHNE BEKTOPOB,

33 €ro MPUMEHEHUE JIJIST HAXOXKICHUS
JUTUH U yTIIOB
CkansipHoe MPOU3BEACHNE BEKTOPOB,

34 €ro MPUMEHEHHE I HaXOXKACHUS
JUTUH U yTIIOB

35 Pemienue 3a1a4 ¢ moMoIIbI0
BEKTOPOB

36 Pemienue 3a1a4 ¢ moMoIIbI0
BEKTOPOB

37 [TpumMeHeHre BEKTOPOB ISl PELICHUS
3a1a4 GU3NKU

38 KonTponbnas pabora no teme
"Bekropsr"

39 JlekapTOBBI KOOPAMHATHI TOYCK Ha

IIIIOCKOCTH




40 YpaBHeHue npsaMoi 1
41 VYpaBHeHUE NpAMON
42 YpaBHEHHE OKPYKHOCTH 1
43 KoopannaTsl TOUEK nepecedeHust 1
OKPY>KHOCTH U IPSIMOI1
Meroa KOOpAUHAT IPU PELICHUN
44 reOMETPUYECKUX 33/1a4, 1
IIPAKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELICHUN
45 F€OMETPUYECKUX 3a]1aY, 1
MPAKTUYECKUX 3a/1a4
Meroa KOOpAUHAT IPH PELICHUN
46 TrCOMETPHUYECKUX 33134, 1
MPAKTUYECKUX 3a/1a4
KonTponbnas pabora no teme
47 "JlexapTOBbI KOOPJIMHATHI Ha 1
mockocTu"
48 [IpaBuUIbHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JIEMEHTOB
49 Yucno n. JInHa okpykHOCTH 1
50 Yucno m. JInmnHa OKPYKHOCTH 1
o1 JlIHa AyTU OKPYKHOCTH 1
52 Pagnannas mepa yria 1
53 [Tnomanpe kpyra, ceKTopa, cCerMeHTa 1
54 [Inomane kpyra, cekTopa, cCermeHTa 1
55 [Inomanp kpyra, cekTopa, cermeHTa 1




56

IlonsTue o JABHXXCHHH ITIJTIOCKOCTHU

S7

[TapannenpHbIA IEPEHOC, TOBOPOT

58

[TapannensHbIN IEpEHOC, TOBOPOT

59

[TapannensHbIN TEpEHOC, TOBOPOT

60

[TapannenpHbIA IEPEHOC, TOBOPOT

S

61

[IpumeHenue NBUKEHUM MPU
pelIeHnH 3a1a4

62

KonrponbHas pabora no remam
"[IpaBUSIBHBIE MHOTOYTOJIbHUKH.
Oxpy)HOCTb. JIBH>KEHHUS IIIIOCKOCTH"

63

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHui. 3mepeHue
F€OMETPUYECKHUX BEITUYHH.
TpeyroapHUKH

64

[ToBTOpenue, 06061IeHNE,
CHUCTEMAaTHU3aIs 3HAHHH.
[TapannenbHbie U EPIICHIUKYISPHBIC
psSIMbIC

65

[ToBTOpenue, 06001IeHNE,
CUCTEMaTHU3aIMs 3HAHUH.
OKpy>KHOCTb U KpYT.
I'eomeTpuyeckue mocTpoeHus. YTibl
B OKPY>KHOCTH

66

[ToBTOpenue, 06001IeHNE,
cUcTeMaTu3alus 3HaHui. Brimcanusie
Y OITUCAHHBIC OKPY>KHOCTH
MHOFO}’FOJ’IBHI/IKOB




67 HroroBas koHTpoabHas paboTa 1

68 [ToBTOpEHwUE, O606H.ICHI:I€, 1
CUCTEeMAaTH3aIHsl 3HAHUHA

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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