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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[elOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 1IeNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHW M B3aUMHOE  paCIOJIOKEHHE, ONUpaeTcss Ha JOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. LIeHHOCTh M3y4YeHHs T€OMETPUH Ha YpPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXJeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  TPU3HAKOB,
dopmynupoBaTh o0OpaTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHe JoKazaTelbHas
JIMHUS UMEET IS YIITYOJIEHHOTO U3yUCHHSI MaTeMAaTHKHU.

[enbro M3yyeHuss reOMETPUU SIBIISICTCSI UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a7ad, BCTPEUYAIOUTUXCS
B peanmbHOM ku3HU. OOydaromMiics JOMKEH  HAyYUThCS  ONPEACNSThH
TEOMETPUYECKYI0 (PUTYpy, ONUCHIBATH CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IoNaab  3€MEJIBbHOT0  y4dacTKa, pacCUUTHhIBATh  HEOOXOIUMYIO  JIIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMUCIUTEIIbHAS JIMHUS B M3YYEHUU T'€OMETPHUH.
[Ipu pemeHuu 3amay MPAKTUUYECKOTO XapaKTepa OOYyYarONIMICS YUUTCS CTPOUTH
MaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh yU4eOHOT0 Kypca yriayOJaE€HHOTO U3YUYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs He MPOCTO 3HAKOMSTCS C ONpeIeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIIaJeBal0T MMHU. CyIlecTBYIOINE TEeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH U3ydaroTcs Ha OoJiee ri1y0OKOM YpoBHE, a 00yJarommuecs: IpuoopeTaroT
YMEHHUSA, TOMOTAIONIME WM YBEPEHHO IPUMEHSITh CBOM 3HAHUSA HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeAMETaX, Mpexae Bcero pusuke u nHPOpMaTuke,
a TaKXKe IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHMSMU TPU PEUICHUHU MPAKTUYECKUX
3a/1ad.

CormacHo yueOHOMY IMaHy B 7-9 Kiaccax wu3y4aeTcss yriayOnEHHBIH
yaeOHbIH Kypce «I'eoMeTpus», KOTOPBIM BKIIFOYACT CICAYIOIINE OCHOBHBIE Pa3IeIIbl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTBHY,
«Hetpipéxyronbaukny», «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagny, a
Takke «MeToa koopauHaT», «BekTopsi», «IIpeodpazoBanust MIOCKOCTHY.

Ha w3ydenme yueOHOro Kypca «I'eomerpus» orBomutcs B 9 kmacce — 99
4yacoB (3 yaca B HEJIEINIO).



COAEPXAHUE OBYUYEHUA
9 KITIACC

Peuienue TpeyroibHMKOB

Cunyc, xocunyc, tanreHc yriaoB oT 0° mo 180°. dopmynsl npuBeacHHUS.
Pemenue tpeyronbHuUKoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. Pelienue
PaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpuueckue GopMybl AJis TUIOUIAAN TPEYroJdbHUKA, MapaJlIesorpaMmma,
pomOa, Ttpaneuuu. Dopmyna T'epona. @opmyna I1UIOHAAM  BBITYKIOTO
YETBIPEXYTOJIBHUKA.

MeToa KOOpaAMHAT

VYpaBHeHuEe NpsSIMOM Ha TUIOCKOCTU. YTJIOBOM KO3(P(GUUMEHT M CBOOOHBIHI
YJIeH, MX TEOMETPUYECKHUU cMbIcH. [lapamienbHOCTh M NEPNEHAUKYISIPHOCTH
PSIMBIX (Y4epe3 yriioBoil KO3 UILIUEHT).

VYpaBHeHHE OKpYyX HOCTH. HaxoxaeHue nepeceyeHur OKpPYKHOCTEH H
npsAMBIX B KoopauHatax. @opMysa pacCTOSHUS OT TOYKU A0 npsMoi. [lnomans
napajuiesiorpaMMa B KOOpAHMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM ILIOILIA[H.
IIpuMenenne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX I€OMETPUYECKUAX
3aja4dax.

BexkTopsl

BekTopel Ha muockocTH. CII0OKEHHE W BBIYMTAHWE BEKTOPOB — IIpaBHIA
TPEYroJIbHUKA U NapajuiesiorpaMma. Y MHOKEHUE BEKTOpa Ha 4ucio. KoopauHaTtel
BekTopa. CJIOKEHHE M BBIYMTAHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4YHCIIO B
koopauHatax. [IpuMeHeHne BeKTopoB B (hu3HKe, LIEHTP Macc.

[lonarue o 6Gasuce (Ha miIOcKocTH). Pa3noxeHHs BEKTOpOB MO Oasucy.
CkajsipHOE TIPOU3BEACHUE BEKTOPOB, N'€OMETPUUYECKHII CMBICI W BBIPAKEHUE B
JEKapTOBBIX KOoOpAMHATax. JluCTpuOYyTHMBHOCTh CKaJsPHOTO IPOU3BEJCHUS.
CkansipHOE  Npou3BEACHHE M IpoenupoBaHue. IIpuMeHeHHe CKaJIApHOTO
IIPOU3BEICHMUS BEKTOPOB Uil HAXOXIEHHUA JUIMH W ynioB. Pemrenue
F€OMETPUYECKHUX 3a/1a4 C IIOMOIIBIO CKAJSIPHOTO IIPOU3BEICHMUS.

JlJIMHA OKPYKHOCTH U IUI0IIAAb KPYyra

[IpaBunbHBIE MHOrOYroJbHUKH. JlnmmHa  OKpyXHOCTHU. I'pamycHas w
paguaHHas Mepa yIvia, BBIUYMCIEHHE IJIMH Iyr OKpykHocteu. [lmomanes xpyra,
CeKTopa, cermeHTa. Mcropuueckne cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH H
IUIOIIAAN KpyTa.

JABHKEHHS IJIOCKOCTH

LentpansHas cummetpus. LleHTpanbHO-cuMMeTpuaHble (GuUrypbl. [ToBopoT.
OceBasa cummerpusi. OuUrypel, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIil HEPEHOC.



[lonsiTue nBwxeHus u ero cpoilicTBa. PaBeHcTBO Quryp. Ilpossrenus
CUMMETPUHM B MPUPOAE, >KUBONMUCH, CKYJIBITYype, apxuTekrype. Kommosunnu
IBUKEHUH (mpocTeiiiue npumepsl). [IpuMeHeHne B reoMeTpuUecKuX 3aadax.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS MPOTPaMMbl [0 MAaTeMaTHKE
XapaKTEpPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBJIEHUEM HMHTEpPEca K IMPOIUIOMY M  HACTOSIIEMY POCCHICKON
MAaT€MaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBI, K WCIIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJHBIX cPepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA U pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJACHHUIO 3TUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMSI

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaT€MAaTHYECKON HAIMpPaBJICHHOCTH, OCO3HAHUEM BAaXXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEU XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTebHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUU, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIUBUIYaJIbHOM TpaeKTOpuu 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 00ILECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCTHIO K OMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEILICHWH, pacCyKIECHUH, YMEHHUIO BHUJIETh
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTE# HAYYHOI'O NMO3HAHMS:

OpPHEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKM Kak cQepbl YeI0BEYECKOU



NEATENBbHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYMMOCTH U1 PAa3BUTHS LUBUJIM3ALINM,
OBJIQJICHUEM SI3bIKOM MAT€MaTUKU U MATEMaTHUYE€CKOW KYJIbTYpPOH KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMM UCCIIEIOBATEIBCKON JEATENBbHOCTH;

6) ¢pusnueckoro BOCHUTAHUSA, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U
IMOLUMOHAJIBLHOIO 0JIArONMOJYYHs:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTUYECKUE 3HAHUA B HMHTEpPECAX CBOETO
3I0POBBS, BEACHUS  3JI0pPOBOTO  00Opa3za  >KW3HU  (30pOBOE  MHTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA PEQPIICKCUM, TPU3HAHHEM CBOETO
npaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa APYroro 4eJI0BeKa;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

OpHUEHTAllMEN HAa MPUMEHEHUE MAaTEMATUYECKUX 3HAHUW [ pElICHUs 3a]a4
B 00JIACTM COXPaHHOCTH OKpY)KAIOIIeW Cpenbl, IJIaHUPOBAHUS TOCTYIKOB U
OIIEHKM HX BO3MOKHBIX TMOCIEACTBUM ISl OKpPYX AU Cpeabl, OCO3HAHUEM
I00aJBLHOTO XapaKTepa HKOJOTHUECKUX MPoOIeM U MyTel UX PEeIICHUs;

8) ajanTanum K M3MEHAKIIUMCH YCJOBHUSM COLMAJIBLHON W MPUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCJIE
YMEHUE YYUThCA Yy IPYTUX JIOAeH, MPUOOpeTaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIETEHIIMY U3 ONbITA JPYTUX;

HEOOXOAMMOCThIO B ()OPMHUPOBAHUH HOBBIX 3HAHUH, (HOPMYIUPOBATH UJICH,
MOHSTHS, TUMOTE3bl 00 O0OBEKTaX U SIBJICHUAX, B TOM YHCJIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHMK M KOMIIETEHTHOCTEH, IJIAHUPOBATH
CBOE pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalHIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIMIHN KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAEeMbIe pEIIeHUs W ACHCTBHS, (POPMYIHMPOBATH W OICHUBATH PUCKU U
MOCITIENICTBUS, (DOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe 0CBOCHHMSI MPOrpamMMBbl 10 MaTEMATUKE HA YPOBHE OCHOBHOIO
oOmrero odpa3oBanus y o0ydaromerocsi OyayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTepU3yroumecs OBJIaJICHUEM YHUBEpCaJIbHBIMU
MO3HABATEJIbHBIMU  JCHCTBUSMHU,  YHHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JNEUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU I€CTBUSMU.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE IeMCTBHS
Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBIIATH M XapaKTePU30BaTh CYIIECTBEHHbIC MPHU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOIICHUH MEXAYy TOHATUSIMHU, (OPMYIUPOBATH
OTpe/AeNeHUs]  TIOHATUH,  YCTaHABIMBATh  CYIIECTBEHHBIM  MPH3HAK
KJaccu(UKanuy, OCHOBAaHMS il OOOOLIEHUS U CpPaBHEHHUSA, KPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh,  (OPMYyIHMpOBaTh W  NpeoOpa3oBBIBaTh  CYXKICHUSA:
yTBEpAUTENbHBIE W OTpHUIATEIbHBIC, CAMHUYHBIC, YacTHbIE W OOIIHeE,
YCITIOBHBIE;

BBISIBIIAITH MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTUBOPEUHS
B (akTax, MaHHBIX, HAOIIOMCHUSAX M YTBEPXKICHUSX, MpeljaraTb KpUTEpUU
JUTS BBISIBJICHHS 3aKOHOMEPHOCTEH M MIPOTUBOPEUHiA;

JeNiaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKICHHUH (MpsAMbIE U OT
NPOTHBHOTO), TIPOBOJUTH CAMOCTOSITEIILHO JTOKA3aTEICTBA MATEMAaTHISCKIX
¢dakTOoB,  BBICTpPaWBaTh  aApPryMEHTALMIO, TPUBOJIUTH  TpPUMEPHl U
KOHTPIIPUMEPBI,  MPUMEHSITh  METOJ  MaTeMaTH4YeCKOW  WHAYKIIHH,
00OCHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

BBLIOMpATh CHOCO0 pemieHus y4eOHOM 3agauM (CpaBHHUBATh HECKOJBKO
BapMaHTOB peLIEHUs, BbIOMpaTh HauboJee NOIXOIAUUMH C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejgbckue AeCTBHA.

UCTIOJIh30BaTh BOMPOCHI KaK WCCIENOBATEILCKANA HHCTPYMEHT TIO3HAHUS,
dbopmMynupoBaTh BOMNPOCH, (PUKCHpYIOIIKE MPOTHBOpPEUHE, MPOOIEMYy,
CaMOCTOSITEITLHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHECHUE;

IPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OKCIIEPHMEHT,
MCCIICJIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 0OBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOIA;

CaMOCTOATENHHO (HOPMYIUPOBATh OOOOIIEHHS W BBIBOJBI MO pe3yjbTaTam
NPOBEIEHHOTO HAOJIOACHUS, WCCIEIOBAaHUS, OJKCIIEPUMEHTa, OIEHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YIHTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKXKE BBIABUTATH
MIPEOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMH(POpPMAIIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAJIMU3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM IMpECTaBICHUS;



BbIOMpaTh (QopMy mpenctaBieHuss HWHGOPMAUUM U WUIIOCTPUPOBATH
peliaemMble 3aJayd  CXEMaMM, JuarpaMMaMH, HWHOM Trpapukod U uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh MHPOPMALMHU MO KPUTEPUAM, NPEIIOKEHHBIM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC 1eHCTBHSA:

BOCIIPUHHMATHh U (OPMYIIMPOBATH CYXKIACHUS B COOTBETCTBUH C YCIOBUSAMU H
IESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMCHHBIX TEKCTaX, JaBaTh IOSCHECHUS IO XOAY pEIICHHUS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIN pPE3ysIbTaT;

B XO/i€ OOCYXXJEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, periacMoi 3aja4yu, BbICKA3bIBATh HJICH, HAIICJICHHBIC HAa TOHMCK
PEIICHHMS, COMOCTABIIATh CBOU CYXKIACHHUS C CY)KJICHUSIMH JIPYTHUX YUYaCTHUKOB
auanora, OOHapy)KWBaTh pas3IMYUe W CXOJICTBO IMO3WIMNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaTH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIISATh PE3yJIbTAThl PEIICHUS 3a7a4M, PKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CAaMOCTOSTEIIBHO BBIOMPaTh (hOpMaT BHICTYIICHUS ¢ YYETOM 3ajad
Npe3CHTaIlMU 1 0COOEHHOCTEH ayTUTOPUH;

NOHMMAaTh ¥ HCIOIH30BATh MPEUMYIIECTBA KOMAHJIHON M WHIWBUIYaTbHOU
paboThl MPHU pEIICHUU YYeOHBIX MATEMATHUECKUX 3a]ad, MPUHUMATh IEeNb
COBMECTHOM JIeATEITPHOCTH, TUITAHUPOBATH OPTAHU3AINI0 COBMECTHOW PaboTHI,
pacmpenensiath BHIBI paboOT, JOrOBapUBaThCS, OOCYXIaTh IMpoOIecC W
pe3yabTat paboThl, 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIMIOBBIX (popMax paboThl (0OCYykaeHHs, 0OOMEH MHCHHM,
«MO3TOBBIE IITYpPMBI» ¥ HWHBIC); BBINOJHITH CBOI YacTh pabOTBI U
KOOPJMHUPOBATh CBOU JIEHCTBUS C IPYTHMMH YiICHAMH KOMAaHIIbI, OIEHUBAThH
Ka4ecTBO pe3yJbTaTa W KAauyeCTBO CBOErO BKJIaga B OOIIMHA pe3ylabTaT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJIbHbIE YUueOHbIe JeiicTBUSs
Camoopranuszanus:

BBISIBJISITH MPOOJIEMBI NIl PEUICHUS B JKU3HEHHBIX U yYEOHBIX CHUTYaIUsX,
OpPUEHTHPOBATHCA B  PA3IUYHBIX  MOAXOJAX  NPUHATUA  PEIICHUH
(MHAMBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH, QJITOPUTM pELICHUs 3afadyu (WiIu €ro
4acTh), BBIOMpATh CIOCOO peIICHUS C y4YETOM HMMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX  BO3MOXHOCTEHW, AapryMEHTHPOBATh M  KOPPEKTUPOBATH
BapUaHTHI PEIICHUHN ¢ yUETOM HOBOUM MHGOPMALIUH.

CaMOKOHTpO.Hb, 3M0]_II/IOHa.]ILHl>II7[ HHTECJIJICKT:



e BIAJETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS MpolLecca U pe3yibTaTa
pelIeHHs] MaTeMaTUYECKOM 3a/1a4ui, CAMOMOTHUBAIIMH U pedIeKCHH;

e IPEIBHUIETh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTHh IIPU PELICHUN 3a]a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHHBAaTh COOTBETCTBUE pE3yJIbTaTa AEATEIBHOCTH MOCTABIECHHOM LIEIA U
YCIOBUSM, OOBACHATh NPUYMHBI JIOCTHXKEHUS WM HEIOCTHKEHHS LIeJH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

e BBIPAXKATh AMOLMHM MPU HU3YyYEHUU MaTEeMaTHUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLIMOHAJIBHYIO OLICHKY PEIICHUS 3a0a4H.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 00yueHus B 9 kiacce oOyyaromuiics NOJyYUT CIEAYIOUIUE TPEIMETHbBIE
pPE3yIbTaTHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHI TPSAMOYTOJIBHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYJISTOPA) JUTHHBI
Y YIJIBI JJ1 HETaOJIMYHBIX 3HAUCHU.

[Tonb3oBaThcst popmMyliaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM
TOXJIECTBOM [JII HAXOXKIEHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUUECKHUMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHITh UX IS
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PELUIEHUE TPEYTOJIBbHUKOBY),
OpU PEHIEHUU TeOMETpUYeCKUX 3anad. lIpuMeHATh NOJIyYeHHBIE 3HAHUSA NpH
pEelIeHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaA, BEIBOJUTD
U BIIQJIETh TPUTOHOMETPHUECKUMH (opMylnaMu g TUIOMAAN TPEYroJbHUKA,
napajiesiorpaMma, pom0a, Tparnemuu, BEIBOJUTh U MPUMEHSTH hopmyny ['epoHa u
dbopMyITy IS TUTOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmerp mnpexncraBieHWE O TOMOTETHHM, HPUMEHSITh B IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHemnast pu pelieHnu 3aau.

Hcnonp3oBaTh TEOpPEMBI O BIHMCAHHBIX Yriax, yIilax MEXAy XOpAaMH
(CeKyIIMMU) U yrie MeXy KacaTelIbHOW U XOPIOW MPU PEUICHUN FT€OMETPUUECKUX
3a7a4. JloKa3pIBaTh M NPUMEHITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O
IIPOU3BEACHUHN OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

Brnanerp moHsITHEM KOOpPAMHAT HA IUJIOCKOCTH, pabOTaTh C ypaBHEHUEM
NpsIMOM  Ha IUIOCKOCTU. BraneTh NOHATUAMHM YriaoBoro ko3dduuueHnta u
CBOOOJIHOTO 4YJI€HA, MOHUMATh UX T€OMETPUYECKUH CMBICI U CBSI3b YIJIOBOTO



ko3 duirieHTa ¢ BO3pacTaHUEM M YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemaTe METOIOM KOOPAMHAT 3aJaud, CBS3aHHBIE C NapaJUICIbHOCTBIO H
MIEPIEHINKYJIAPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOKICHUEM TOUYEK
IIEPECEUCHHUS.

BeIBOIUT W BIAAETh YpPAaBHEHHUEM OKPYKHOCTH. McCmonp30BaTh METON
KOOpPAMHAT Il HAxXOXKICHUs IEPECCYCHUM OKPYKHOCTEHM M HpsMbIX. Brnagers
dopMynamMHu paccTOSHUS OT TOYKHM A0 MPSAMOM, IUIOMIAAM MapajuiesorpamMmma B
KOOpJMHATaX, UMETh MOHATHE 00 OpHUEeHTHpPOBaHHOM momanu. Iloap3oBaTbes
METOAOM KOOpJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHHUU
FEOMETPUYECKUX U TMPAKTUYECKUX 3aaad. lIpuMeHsATh MeToa KOOpAWHAT B
NPaKTUKO-OPUEHTHUPOBAHHBIX FTEOMETPUYECKUX 3a/1a4aXx.

Brnanerp noHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaThb Ha YHWCJIO, BIAJAETh NpPAaBWJIAMH TPEYrOJIbHUKA M NapajuieJorpaMma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHAaTaMU BEKTOpa. Bianerb CHOKEHMEM H BBIUUTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBienue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O6asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIBIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUU. [IpUMEHATH IIOJy4YyeHHbIE 3HAHUS B
npocTernX GU3NIECKUX 3aauax.

Bianetp NOHSATHEM CKAJISIPHOTO IPOU3BEICHUS BEKTOPOB, INOHUMATh €TI0
FEOMETPUUYECKAN CMBICII U YBEPEHHO IIOJb30BaTbCS €0 BBIPAKEHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHUBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBA3b C NpoenupoBaHUEM. [IpUMEHTh CKalIpHOE MPOU3BEICHUE BEKTOPOB
IUI HaXOXKJEHUs JJIMH W YriaoB. Pemate reomerpuyeckue 3aaadyv C MOMOIIBIO
CKQJISIPHOTO IIPOM3BEeICHUSA. VICIIonp30BaTh CKaJsipHOE NPOU3BEIACHHUE BEKTOPOB B
anreOpanyecKkux v GU3NIECKUX 3a/1auax.

Bianetp NMOHATUSAMHM IPABWIBHOI'O MHOTI'OYTOJIBHHKA, JJIMHBI OKPYXXHOCTH,
JUIMHBI JyTH OKPY>KHOCTH M PaJMaHHOM MEPBI yIrila, BBIYUCIATH ILIOMIAAbL Kpyra u
ero vacreil. [lonumare cmbica uucia m. [IpuMEHATH MOJyYEHHBIE YMEHUS IIpU
pEIIEHNH NPAaKTUYECKUX 3a4ay. 3HaTh HCTOPUUYECKHUE CBEJCHHUS 00 H3MEpEeHUU
JUIMHBI OKPYKHOCTH U IIJIOIIANH KPYTa.

Nmerp mnpencrtaBieHUE O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxomuth ocu, IEHTppl CHUMMETpPUH (GUTYp, LEHTPbl MOBOPOTA, HAXOAHUThH
KOMITO3UIIMK TMPOCTEHINX mpeoOpa3oBaHuil. [IpUMeHsATh NBUKEHUS MIOCKOCTH
IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH IS 3a4a4 PEAIbHOW KU3HHA U NMPOBOAUTH COOTBETCTBYIOLINE BBIYACICHUS



C NPUMEHEHHEM TNOJ00MS M TPUTOHOMETPUUECKUX (PYHKIMI (MOJIb3ySCh, T
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ KonrtpoJbHbie .
NPOrpaMMmblI Bcero 3auér o0pa3oBaTe/bHbIE
padoThI
pecypcsl
1 Meto koopauHAT 10 1
9 CoOOTHOILIEHHS MEXKTy CTOPOHAMH U 28 1 1
yTiIaMH TPeyroJbHUKa
3 JlnmnHa OKPY>KHOCTH U TUIOMIA/Ib KpyTa 18 1 1
I'eomeTpuueckue mpeoOpa3oBaHUs 6 1
5 OO6pazoBareabHbIN HHTCHCUB 3
[ToBTopenue. Pemenne 3anau. [Toaroroka
6 34 1
k OI'D
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KoiunyecTBo yacos
Ne n/m Tema ypoka KonTposabHubie
Bcero 3auer
padoTsl
1 PasnosxeHne BEKTOpA MO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM 1
2 Koopaunats! BekTopa. 1
3-4 [Ipocreiimue 3a1a49u B KOOPAWHATAX. 2
5 [IpuMeHeHne MeTo1a KOOPIMHAT TIPH PEIICHUH 3a/1a4. 1
6 YpaBHEHHE OKPY)KHOCTH 1
7 YpaBHeHuUE NpsMOi 1
8 Pemenue 3aau o Teme «YpaBHEHHE OKPYKHOCTH U MPSAMOiI» 1
9 [ToarotoBka k KoHTpoJbHOU padoTe Nel o Teme «Metoa 1
KOOpPJIUHAT
10 Kontponsnas padora Nel no pazgeny «Meroa KoopauHaT» 1 1
11 CuHyc, KOCHHYC, TAaHT€HC, KOTAaHT€HC YIila 1
12 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1
13 DopMyIbl IPUBEACHUS 1




14

CDOpMy.]IBI JJI BBIYUCIICHUA KOOPAUHAT TOYKHU

15 Teopema o oA AM TPEYroabHUKA
16-18 | Teopema cuHyCcOB
19-21 | Teopema KOCHHYCOB
22-24 | CooTHOIIIEHUE MEKTy CTOPOHAMH U yIJIAMH TPEYTOJIbHUKA
25 Pemenue tpeyronsHukoB. M3mepurensHbie paboThI.
26-27 | COOTHONICHHUS MEKIY CTOPOHAMH M YIIIAMU YETHIPEXYTOJIbHUKA
28-29 | Yron mexnay BekTopamu. CKalsipHOE IPOU3BEACHIE BEKTOPOB
30-31 | CkansipHOE IPOM3BEACHUE BEKTOPOB B KOOPIMHATAX
32 CBoiicTBa CKaJsIPHOTO MPOU3BEICHHS BEKTOPOB
33.34 [IpumeHeHue CKansipHOTO MPOU3BEICHUSI BEKTOPOB K PEILICHUIO
) 3a/a4
35 Pemenue 3amay
36 3auem no meme «Coomuouwtenus mexicoy CopoHamu u y2iamu
mpey2o1bHUKa»
37 Pemenue 3amau. [loaroroBka Kk KOHTPOJILHOU padoTe.
38 Konmpononas pavoma Ne2 no meme «Coomunouenun memincoy

cmoponamu u yeiamu mpey2ojilibHUKa)




39

HpaBI/IJIBHBIe MHOTI'OYT'OJIbHUKHN

40-41 | OxpyXHOCTb, OTIMCAaHHASI OKOJIO IPABUIBHOTO MHOTOYT OJIbHUKA
42-43 | OKpyXHOCTb, BITUCAHHAS B TIPABMIIbHBI MHOTOYTOJIBHUK
@DopMyITBI JUTsT BEIYMCIICHUS TJIOMIAIU PABHUIIEHOTO
44-45 | MHOTOYTOJIbHUKA, €70 CTOPOHBI U pajyca BHUCAHHON
OKPYXHOCTH
@opMyITBI TS BEIYUCIICHUS TUIOMIAIN TIPABUIIEHOTO
46-47 | MHOTOYTOJIFHUKA, €70 CTOPOHBI M PaIyca ONMUCAHHOM
OKPYXHOCTH
48 [TocTpoenune nmpaBUIIBHBIX MHOTOYTOJIbHUKOB
49-50 | JlmuHa OKPY)KHOCTH
51-52 | Tlmomaap Kpyra ¥ KpyroBoro cekropa
53 Pemtenue 3amay
54 3auem no meme «/[nuna OKpysHcHOCIMU U NIAOWLAOL KPY2a)
55 Pemenne 3ama4. [ToaroToBka Kk KOHTPOJIBHOM padoTe.
56 Konmponvnas paooma Ne2 no meme «/[nuna okpyscnocmu u
naowyads Kpyza»
57 OToOpakeHue MI0CKOCTH Ha ce0sl, MOHATHE JBUKEHHUS.

HanoxeHue u nBM>XEeHHE




58 LentpasbHas 1 0ceBass CHMMETPHH 1
59 [TapannenpHbIA IEPEHOC U IOBOPOT 1
60-61 | Mcmonbs30oBaHUE NBHIYKEHUM MPU PEUICHUH 33149 2
62 Konmponsnas paboma Ne3 no meme «I'eomempuueckue 1
npeobpazoeanusn
63-65 | OOpa3oBaTeIbHBIN HHTCHCUB 3
66-68 | IlapamienbHBIC TIPSMBIC 3
69-73 | TpeyronbHUKH 5
74-77 | OKpYXHOCTh 4
78-82 | UeThIpexyroJIbHUKU 5
83-86 | MHOrOyroJIbHUKH 4
87-89 | Bekropsl 3
90-92 | Meroa KoopaUHAT 3
93-98 | Pemenue TectoB B hopmare OI'D 6
99 Hrorosas pabora 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
Y4eOHO-MeTOAUYECKUIT KOMILICKT:

o ArtanacsH JI.C. I'eomerpus 7-9: yue0. uisi 001eoOpa3oBaTeIbHBIX OpraHU3aIHiA
— M.: IIpocsemenue, 2017

e AranacsH JI.C. I'eomerpust. Jlomn. riaBsl K mK. yue0. 9 ki1.: Y4ueOH. mocobue mis
yualmxcs UK. ¥ K. ¢ yriyosa. usyd. marematuku - M.: IIpocsemenue, 2008

e TaBpunosa H.®. [Toypounsie pa3paboTku no reomerpun. 9 kiacc. — M.: BAKO,
2015

NupopmanuonHbie cpeacTsa
https://math-oge.sdamgia.ru
https://www.fipi.ru
https://lib.myschool.edu.ru/
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