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MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeiOB LIKOJIbHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LIEJIBI0 00eCIIeUnTh U3YyYEeHUE CBOMCTB M pa3MepoB (UIyp, UX OTHOLIEHUH M B3aUMHOE pacIo-
JIO’KEHHUE, OIMMPAETCS Ha JIOTUYECKYIO, TOKA3aTeIbHYIO JIMHUIO. [[eHHOCTh U3ydeHus reoMeTpun
Ha YpOBHE OCHOBHOTO OOIIEro oOpa30BaHUs 3aKIIOYACTCSd B TOM, UYTO OOYYAIOMIMKCS YYHUTCS
IIPOBOAMTDH JTOKA3aTENbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS, J10KA3bIBATh
VICTUHHBIC YTBEP)KICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHHUS «OT
IPOTUBHOT'0», OTJINYATh CBOWCTBA OT IPU3HAKOB, (POPMYIMPOBATH OOPATHBIE YTBEPHKIACHUS.

Bropoil nenbro n3ydeHuss TeOMETpPUH SBIISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTa IIPU
pEIIEHNN KaK MaTEMaTHUYECKUX, TaK U MPAKTUUECKUX 3a]ay, BCTPEUAIOIIMUXCS B pEAIbHOM KU 3-
HU. OOyyarouuiica JO/KeH HaydyUTbCs ONPENEIUTh T€OMETPUUECKYIO (PUTypy, ONMcaTh CIOBa-
MU JaHHBIA 4epTEX WIM PUCYHOK, HAHTH IJIOLIA[b 3€MEIBbHOI0 Y4acTKa, PaccuuTaTb HEOOXO-
JUMYIO JUTMHY ONTOBOJIOKOHHOTO KaOensi Wiu TpeOyeMble pa3Mephl Tapaka JUisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS JINHUSA B U3ydyeHUu reometpuu. [lpu pemenun
3ajlay MPaKTUYECKOTO XapakTepa oOydaroUMiics yYuTCs CTPOMTh MaTEeMAaTUYECKUE MOJENU pe-
QJIbHBIX JKM3HEHHBIX CUTYallMi, IPOBOJUTH BBIUMCIICHHUS M OLIEHUBATh aJE€KBATHOCTH IOIYYCH-
HOT'O pe3yJIbTara.

KpaiiHe BakHO MOAYEPKUBATH CBSI3U T'€OMETPUU C APYTUMHU yUEOHBIMH MpPEAMETaMHU, MO-
TUBHUPOBATh UCIOJIb30BATh ONPEAEIECHUS FEOMETPUUECKUX (DUTYP U MOHATHM, 1EMOHCTPUPOBATH
IPUMEHEHHE TOJIyYCHHBIX YMEHMH B (PU3MKE M TeXHHMKe. DTH CBA3M Hambosee spKO BUIHBI B
TeMax «Bekropel», «Tpuronomerpuueckue COOTHOLIEHUD», «Meron koopauHar» u «Teopema
[Tugaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3felibl COJCpPIKAHUS:
«['eomerpuueckue GUrypsl U ux cBOMCTBa», «M3MepeHre reoMeTpUYECKUX BEIUYUH», «Jlekap-
TOBBI KOOPJMHATBI Ha IUIOCKOCTH», «Bektopbl», «/BrkeHus miockoctu», «lIpeobpazoBanus
0100UsI».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs B 9 kiacce — 68 yacos (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

Cunyc, kocunyc, Taureic yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIE-
cTBO. ®OpMYyIIBI IPUBEACHUS.

Pemenne tpeyrosbHUKOB. TeopeMa KOCHHYCOB U TeopeMa CUHYCOB. Pelenue npakruye-
CKMX 3a/1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nonobus. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 mpoU3BEAECHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bekrop, ayinHa (MOyIsb) BEKTOpPA, COHANPABJIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HaIpaB-
JICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOPAMH.
Pa3noxenue BekTOpa 1o IByM HEKOJUIMHEapHbIM BekTopaM. Koopaunarsl BekTopa. CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB, IPUMEHEHUE /ISl HAXO0XKJEHUS IJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. Y PAaBHEHMS NPSAMON U OKPYKHOCTH B KOOpJAMHA-
Tax, NepeceyeHrne OKPYKHOCTEN U NpsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYX)HOCTH. ['pagycHas u paguanHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyXHOCTe!. [1momane kpyra, ceKTopa, CErMeHTa.

JIBIKEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPHH (Uryp (371ieMeHTapHbIE MTPEICTABICHHS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOTI'O KYP-
CA «'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJIbTAThl OCBOSHUS MPOTrpaMMbl YIeOHOTO Kypca «l'eomMeTpus» xapak-
TEPU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTEpeca K MPOILUIOMY U HACTOALIEMY POCCHIICKOM MaTeMaTHKH, LIEHHOCT-
HBIM OTHOIIEHHEM K JOCTH)KCHUSIM POCCUHMCKHX MAaTeMAaTUKOB U POCCUHUCKON MaTeMaTUYECKOM
IIKOJIBI, K HCITOJIb30BAHUIO ATUX JOCTHKEHHM B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) rpa:KIaHCKoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH rpakIaHUHA W peaju3allid €ro mpas, Ipe-
CTaBJICHHUEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUM,
MPOLEAYp TPa)JTaHCKOTo O0mIecTBa (HAIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIIe-
HUIO 3TUYCCKUX MPOOIIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKCHUN HAYKH, 0CO-
3HaHHWEM BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YEeCKOM
HANpaBJICHHOCTH, OCO3HAHMEM BKHOCTH MaTEeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM WHAMBUAYAIbHON TpaeKTopuu oOpa3oBaHUs U KU3HEH-
HBIX TUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHHE:

CIIOCOOHOCTBIO K YMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIIPHUSTHIO MaTEMaTHUYECKUX 00b-
€KTOB, 3a7ay, PEUICHHI, pacCyXJeHUW, YMEHUIO BHAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTaIle B JESITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpEeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUs U€IOBEKa, MPUPOJILI U 00IIECTBA, TOHUMAaHUEM MaTeMa-
TUYECKOW HayKH KakK c(epbl UeloBEYECKOM AESTEeIbHOCTH, TAoB €€ pa3BUTHUS M 3HAYMMOCTHU
JUISL Pa3BUTHS ITUBUIIU3AIINH, OBJIAJICHUEM S3bIKOM MaTEMaTHKH U MAaTEMaTUYECKOW KyJIbTYpPOu
KaK CPEJCTBOM IMO3HAHUSI MHUPA, OBJIAJCHUEM MPOCTEHIIIMMU HABBIKAMHU HCCIIEOBATENbCKOM J1e-
ATENbHOCTH;

6) pusznyeckoe BocnuTaHue, (GOpMHUPOBaAHUE KYJIbTYPhI 310POBbSI H IMOLMOHAJIBHO-
ro 0,1aronoJIy4yus:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHUYECKUE 3HAHUS B MHTEpPEcax CBOETO 370pPOBbs, BEJe-
HUS 3/I0pOBOTO 00pa3a KU3HU (310pOBOE MUTAHUE, COANIAHCUPOBAHHBIN PEKUM 3aHITHHA U OT-
IbIXa, peryispHas (u3nueckas aKTHUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, mpu-
3HaHHEM CBOETO ITpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYECKO€E BOCTIMTAHUE:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH Ul pelleHus 3ajad B o0yacTu
COXPAHHOCTH OKPYXalomlel Cpeipl, TUTAHUPOBAHUS TOCTYNKOB M OIEHKH MX BO3MOXKHBIX TO-
CJIEICTBUM JJI OKPY KaIOLIEeH cpefibl, 0COZHAHUEM II00AbHOTO XapaKTepa dKOJIOTHYEeCKUX Mpo-
OJieM U myTel uX peleHus;

8) ananTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTb, B TOM YHCIE YMEHUE YUUTHCA Y APYTHUX
JIOJIeH, MPUOOpeTaTh B COBMECTHOW JESTEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU W3
OIBITA IPYTUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyIUpOBaTh UACH,
TIOHSITHSI, TUTIOTE3bl 00 0OBEKTAX U SBIICHUSAX, B TOM YUCJIC paHEe HEM3BECTHBIX, OCO3HABATH Jie-
(GUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO CHUTya-
IIUIO KaK BbI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JEHCTBUS,
(GhOopMyIHUPOBATh U OIIEHUBATH PUCKH U IMOCIECTBHUSA, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JloruyecKue aeiicTBHS:

® BBIIBISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYECKHUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy TIOHATUSIMHU, (OPMYTUPOBATH OINpPEACICHUS TOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK Ki1acCU(UKAIIMKU, OCHOBAHUSA JJIsl 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOTO aHAIN3a;

® BOCIPHHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

® BBIABIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEUUs B (aKTax,
JAHHBIX, HAOTIOACHHUSIX U YTBEPXKACHUSX, TpeyIaraTh KPUTCPUU IS BBISIBICHUS 3aKO-
HOMEPHOCTEN U ITPOTUBOPEUMIA;

e JlenaTh BBIBOJBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJTFOYCHUN, YMO3aKITFOUSHUH 110 aHAJIOTHH;

e pa30uparh JI0OKA3aTeIHCTBA MATEMATUYCCKUX YTBEPKICHUH (TIPSIMBIE U OT TIPOTHBHOTO),
MIPOBOJIMTH CAMOCTOSTEIHFHO HECIIOKHBIC JIOKA3aTEIhCTBA MATEMATHICCKUX (DAKTOB, BbI-
CTpauBaTh apryMEHTAIINIO, TPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COO-
CTBEHHBIE PACCYKICHUS;

e BBIOMpATH crioco0 perieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB pellie-
HUSI, BEIOMpATh HanOoJee MOIXOANINA C YIETOM CaMOCTOSTSIIEHO BBICTICHHBIX KPUTE-
pueB).

ba3oBble ucciaenoBarejbCckue AeHCTBYSA.

® HCIIOJIB30BAaTh BOIMPOCHI KAaK HMCCIIEIOBATEIIHCKUH HMHCTPYMEHT MO3HAHUS, (HOPMYIHUPO-
BaTh BOMPOCHI, PUKCUPYIOIINE MPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSATEIHHO yCTaHABIU-
BaTh UCKOMOE W JaHHOE, (OPMHUPOBATH THIOTE3y, apryMEHTHPOBATh CBOKO MO3HIIMIO,
MHEHHE;

® MPOBOJUTH MO CAMOCTOSTENILHO COCTABICHHOMY IIaHY HECIIOKHBIN AKCIIEPUMEHT, He-
0OJIBIIIOE MCCIEAOBAHUE M0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;

® CaMOCTOSATEIBHO (OPMYIUPOBATH OOOOIICHHS W BBIBOBI TI0 pe3yiIbTaTaM MPOBEAEHHO-
ro HaOJIO/ICHUS, UCCIICIOBAHMSI, OIIEHUBATh JOCTOBEPHOCTh MOJTYYCHHBIX PE3YJIbTATOB,
BBIBOZOB M 0000IIEHNI;



MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC IMPOLECCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOX OZIUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALNIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh opMy mpeAcTaBlieHUss WH(GOPMALUK U WLTIOCTPUPOBAThH pelIacMble 3a/1auu
cXeMaMH, ArarpaMMamMu, HHOU TpaduKoil 1 UX KOMOMHAITUSIMH;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WA
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYITUpPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
o011eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOUKY 3PEHUS B YCTHBIX U MHCbMEH-
HBIX TEKCTax, 1aBaTh MOSACHEHMsI 10 XOJy peleHHs 3a7auyl, KOMMEHTHPOBATh MOJIyYEeH-
HBIN pe3yJbTar;

B XO7ie 00CY>K/€HUs 3a7aBaTh BOMNPOCHI M0 CYILECTBY 00CYXAaeMOW TeMbl, POOIEMBI,
peraeMoil 3a1aum, BbICKA3bIBAaTh MJIEU, HALIEJICHHbIE HA TIOUCK PEIIEHUs, COIIOCTABIATh
CBOHU CYXJIEHUS C CY)KJIECHUSAMM JPYrUX YYaCTHUKOB JHajiora, oOHapy>KUBaTh pa3jindue
U CXOZICTBO MO3MLMH, B KOPPEKTHON (opme (GOpMyIHpOBaTh pa3HOIJIACHsl, CBOU BO3pa-
KECHUS;

HPEICTaBIATh PE3yJbTaThl PEIICHUS 3a7ayd, SKCIEPUMEHTa, UCCIEOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMPATh (hopMaT BBICTYILICHHS C YUETOM 3a/1a4 MPE3CHTAIlMA B 0CO-
OeHHOCTEH ayaAuTOpuY;

MOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW Y MHAUBUYaJIbHOM paboThI IIpU
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;

INPUHUMATD 11€JIb COBMECTHOM JESTeNbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeneisTh BUIbI paboT, JOroBapuBaThCs, 00CYX/1aTh MPOIECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHs,, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U IpYTHE), BHIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C JIPYTUMU 4YJIeHAaMHU KOMaH/]Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIa/a B OOLIMH MPOAYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOACHCTBHUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AITOPUTM PELICHUs 3a7a4yl (WIK ero 4acTh), BhIOU-
paTh croco0 pemieHus ¢ y4ETOM HUMEIOLUXCSl peCypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTHUPOBATh BapUaHThl peUIeHUH ¢ y4€TOM HOBON HH(OpMa-
LUU.

CﬂMOKOHTpOJ’Ib, AMOLMOHANIbHbIA HHTEJLJIEKT:

BJIaACTh criocooamMu CaMOITPOBCPKH, CAMOKOHTPOJIA HpoHecCa U pe3yjibTaTa PCIICHUA
MaTeMaTH4eCKOoi 3aJa4u,



® [PEIBUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7a4yl, BHOCHUTH
KOPPEKTHUBHI B JCATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAIIEHHBIX OIMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3YyJIbTaTa JESATEIbHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI HJIH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIbTATDI

K koniy o0y4enus B 9 Kiaacce 00y4Jaromuics MOIyYUT CIAEIYIOIUE TPEAMETHBIE Pe3yib-
TaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIUH OCTPHIX YIJIIOB, HAXOAUTH C UX MOMOUIBIO PA3IH -
HBIE JIEMEHTHI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELICHNE MPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY).
Haxomuth (¢ TOMOIIBIO KAIBKYISTOPA) JJTUHBI U YTJIbI JUTS HETAOJMYHBIX 3HAUCHHH.

[Tonb30oBatbest popMyTaMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM
JUISl HAXOXKJICHUST COOTHOILICHUH MEXTy TPUTOHOMETPUYCCKUMH BEIMYNHAMH.

Hcronp30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB JUISl HAXOXKACHHS PAa3JIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («peIIeHHe TPEYTrOJIbHUKOBY), IPUMEHSTh UX TPH PEHICHHH T€OMETPHYECKUX 3a-
nad.

Brnanets nonstusiMu npeoOpa3oBaHus MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [lonp3oBaThcs cBOiicTBaMH 1MOI00MS IPON3BOJIBHBIX (DUTYP, YMETh BBIYUCISATH JIHHBI U
HAaXOJHUTh YIJbl y TOAOOHBIX (uryp. [IpuMeHsITh CBOWCTBAa MOAOOMS B MPAKTUYECKUX 337adax.
YMeTh NPUBOAUTH IPUMEPHI TIOJOOHBIX GUTYP B OKPYIKAFOIIEM MHPE.

[Tosp30BaThCsl TEOpEMaMU O MPOU3BEICHUU OTPE3KOB XOpA, O MPOM3BEICHUU OTPE3KOB
CEeKYIIUX, O KBa/IpaTe KacaTeIbHOM.

[Tonb30BaThesi BEKTOPaMU, IOHUMATh UX TEOMETPHYECKUN U (PU3NYECKUIT CMBICH, TIPHMeE-
HSTh MX B PEIICHUU F€OMETPUYCCKUX M (QU3MUCSCKHX 3aja4. [[pUMEHSTh CKasIpHOE MPOM3BEe-
HHE BEKTOPOB ISl HAXOXK/ICHUS JUTMH U YTJIOB.

[Tonb30BaThCss METOIOM KOOPJIMHAT Ha INIOCKOCTH, IPUMEHSTh €r0 B PEIICHHN I€OMETPH-
YECKUX M MPAKTHUECKHX 3a/1ad.

Brageth MOHSATHUSMH TPaBHJIBHOTO MHOTOYTOJIbHHKA, JUTMHBI OKPYXHOCTH, JUTUHBI JTYTH
OKPYXXHOCTH M paJIMAaHHOW MEpBI yIJia, YMETh BBIYHCIIATH TUIONIA/Ih Kpyra u ero yacreil. [Ipume-
HATP TIOJTyYSHHBIE YMEHHUS B MPAKTUYECKUX 33/1a4aX.

Haxoaute ocu (MM LEHTPHI) CUMMETPUH (UTYp, MPUMEHATH IBMKCHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[IpuMeHATh TONyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATHUECKHE MOJENHU ISt
3aj71a4y pealbHOM KU3HU ¥ TIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCICHHS C TPUMEHEHUEM ITOI00HS
Y TPUTOHOMETPHYECKUX (QYHKIUH (TI0JIB3YACH, I/Ie He00X0ANMO, KaJbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
N KounyecTBO 4acoB DJieKTpoHHbIE (Uppo-
I[/;I HaunmenoBanue pa3xaesioB U TEM IPOrpaMmMmabl B K()HTpo,m,}[],[e HpaKTuqec](ue Bble) OﬁpaSOBaTeJILHLIe
cero padoThbI padoThbI pecypcbl
1. [ToBTOpEHUE ) 1
5 Tpuronomerpus. TeopeMbl KOCUHYCOB U CUHY- 13 1 bubnuorexa [JOK
. coB. Perienune TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3.
Bexropet o https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4.
Merox koopzuHat 8 1 https://m.edsoo.ru/7f41al2c
[TpaBuIIbHBIE MHOTOYTOJILHUKH. [[THA OKPYXK-
5 HOCTH U TUIOMIAb Kpyra. Beruncnenue mioma- 11 1 bubmorexa HOK
. N TR EpyTa. - https://m.edsoo.ru/7f41a12¢
nen
bu6mmorexa [IOK
6.
Jlpmiketis I0CkoCTH 8 https://m.edsoo.ru/7f41al2c
7. HauanbHble cBe1eHNS U3 CTETEOMETPUH 7 1
g [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allus 3Ha- 7 1 bu6mmoreka [JOK
’ Huit https://m.edsoo.ru/7f41a12c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
No Tenta vooxa KoanuyecTBO 4acoB Jlata uzyyenust JeKTpOHHBIE HBPOREIE 06-
n/n yp Beero = Kowtpoa-  Mpaxmmue-  Ilnam | @akr pasoBarelibHbIE pecypChbl
Hble pa0oTbl = CKHe PadoThl
1 [ToBTOpenue. YeThlpeXyroJbHUKU U X CBOM- 1
' CTBa
2. [ToBTOopenue. [logobue TpeyroabLHUKOB 1
[ToBTopenue. Imomanp 1
4. Bxoanasi KOHTpoJIbHas1 paboTa 1 1
5 Koppexkuus 3nanuii. [loBropenue. Okpyx- 1
' HOCTh
6 Ornpenenenne BeKTOpoB. PU3NUECKUH U T€0- 1 bu6mmoreka [JOK
' METPUYECKUIN CMBICII BEKTOPOB https://m.eds00.ru/8a144960
7. PaBeHCTBO BEKTOPOB 1 bubamorexa [OK
https://m.eds00.ru/8a144960
bu6mmoreka [JOK
8. CyMMa BEKTOPOB 1
Y P https://m.edso0.ru/8a144960
bu6mmoreka [JOK
9. Brruntanue BEKTOpPOB l
P https://m.edsoo.ru/8al44a8c
bubmuorexa [JOK
10. YMHOKEeHUE BEKTOpa Ha YHCIIO 1
p https://m.edso0.ru/8a144d52
11 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, YMHOXKE- 1
' HHE BEKTOpPA Ha YKCIIO
12. | [IpuMeHeHHE BEKTOPOB K PEIICHUIO 3a/1a4 1
13. Pemenue 3amau no reme «BekTopb» 1
14 Pasznoxenue BCKTOpa 10 ABYM HCKOJUIMHCAPHBIM 1
" | BEKTOpaMm



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema ypoka S B, ; I ° JJIeKTPOHHBbIE U(PPOBHIE 00-
n/n Becero pla’ﬁom cm‘[’e ';Zg::u JaH aKT pa3oBaTebHbIE PeCypChbl
15 Koopaunatsl BekTopa 1 bubnuoreka [IOK
https://m.edsoo.ru/8al44fbe
16. [Ipocreitmme 3aga4u B KOOpAMHATAX 1 bubnunoreka [JOK
https://m.edsoo.ru/8al4550e
17. [Tpocreiiime 3agaun B KOOpAUHATAX 1
18. Pemenue 3a1a4 ¢ MoMOIIBIO BEKTOPOB 1 bubmorexa OK
https://m.edsoo.ru/8al44c3a
19. VYpaBHEHHE OKPYKHOCTHU U MPSMOM
20. YpaBHEHHE OKPYKHOCTHU U MIPSMOM
21 Pemenne 3a1a4 ¢ nOMOIIBIO BEKTOPOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8a1458c4
Kourpoansnas padora Nel «Bekropbl. Me- bubnuotexa [JOK
22.  Tox KOOpAMHATY 1 1 https://m.eds00.ru/8a145b08
93, Koppekuust 3nanuii. CuHyC, KOCUHYC U TaH- 1 bubnunorexa [JOK
TeHC yriia https://m.edsoo.ru/8al424bc
o4, OHPGJIGJ‘IGHI/IG TpI/IFOHON(I)eTpI/IquKHx ¢byHK- 1 bub6nuorexa [IOK
i yrios ot 0° no 180 https://m.edsoo.ru/8al424bc
25. DopMyIIbI IPUBEAEHUS
26. Teopema o momaan TPEyroJibHUKA
27 TeopeMa cuHyCOB 1 bubnnorexa [JOK
https://m.edsoo.ru/8al42e8a
28, Teopema KOCUHYCOB 1 bubnnorexa [JOK
https://m.edsoo.ru/8a14336¢
29. Pemenue TpeyroiabHUKOB 1 bubnuoreka [IOK
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https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14336c

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema VooKa JJIeKTPOHHBbIE HU(pPPOBBIE 00-
M
n/n YP Beero  owtpore-  Tlpakmie- - Ilaam - dakr pa3oBareiibHbIe pecypcehbl
Hble pa0oTbl = CKHe PadoThI
https://m.edsoo.ru/8al42ac0
30 Pewienne TpeyrosbHUKOB 1 bubnnoreka [JOK
' https://m.edsoo.ru/8al42ac0
CkansipHO€ MTPOU3BEIECHNUE BEKTOPOB B KOOP- bubnuorexa [IOK
nuHaTtax. CBOMCTBO CKAJIIPHOIO MPOU3BEIE- https://m.edso0.ru/8a14539¢
31. | HUA BEKTOPOB 1 J-xmace
https://www.yaklass.ru/p/geometri
a/9-klass/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
CkansgpHoe Mpou3BeIeHUEe BEKTOPOB B KOOP- skaliarnoe-proizvedeni -
ﬁﬁgfeaéocizmmo CRAIBIPHOTO HPOH3BEC: 9222/skaliarnoe-proizvedenie-
32. P 1 vektorov-svoistva-9526/re-
4c246f69-ab7f-4efb-8d1f-
5c49e95d1c06
33 [IpakTnyeckoe NpUMEHEHNE TEOPEM CUHYCOB 1 bub6nuorexa [IOK
" | 1 KOCUHYCOB https://m.edsoo.ru/8al42c3c
34, Pemenne 3amau 1
35 KontpoabsHast padora Ne 2 «Pemenne Tpe- 1 1 bubnuorexa [JOK
" | YIOJIbHUKOB» https://m.edsoo.ru/8a14392a
36 Koppekuus 3nanuii. [IpaBuiibHbIE MHOTO- 1 bubnnorexa [JOK
" | YIOJIbHHMKH, BBIYHCIICEHHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
37 OKpy’KHOCTb, ONIMCAHHAS OKOJIO MPABUIBHOTO 1
| MHOTOYTOJIbHUKA
38 OKpYKHOCTb, BIIUCAHHAS B IIPABUJIbHBINA 1
" MHOTOYTOJIbHHK
39 @opMybl JUTsl BRBIYACIECHUS IUIOIIA/IU TTpa- 1

BHUJIBHOI'O MHOI'OYT'OJIbHUKA, €0 CTOPOHEBI U
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14539c
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526/re-4c246f69-ab7f-4efb-8d1f-5c49e95d1c06
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a146fda

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema ypoka T o ; JJIeKTPOHHBbIE U(PPOBHIE 00-
n/n Beero pgg::u CK::';Z:;::H Ilnan | @akr pa3oBareiibHbIe pecypcehbl
paanyca BOUCAaHHON OKPY>KHOCTH

40. | IloctpoeHue npaBUIbHBIX MHOTOYTOJIbHUKOB 1

a1 JnuHa OKpYKHOCTH, YUCIIO 7T 1 bubmmorexa [IOK
https://m.edsoo.ru/8al472c8

4. JnuHa okpyxHoctu. Pemenue 3anau 1 bubnmoreka [JOK
https://m.edsoo.ru/8al4714c

43, [1nomane Kpyra u KpyroBoro ceKTopa 1 bubmmorexa [IOK
https://m.eds00.ru/8al47426

m [Imomane kpyra. Pemenne 3anau 1 bubnuoreka [IOK
https://m.eds00.ru/8al47750

45, Pemenne 3amau 1

16, Kontpoannas padora Ne3 «IIpaBuibHbIe 1 1

MHOT0YT0JIbHUKH. OKPY/KHOCTB»

47 Koppeknus 3nanuii. [lonsTHe nBUXKEHUS. 1 bub6nuorexa [IOK
https://m.edsoo.ru/8al147c82

48. CaoiicTBa ABMKEHUS

49, Pemenne 3amau Ha IBMOKEHHE

50, [TapamensHbII IEPEHOC 1 bubnnorexa [JOK
https://m.edso00.ru/8a147f16

51 [ToBopoTt 1 bubnnorexa [JOK
https://m.edso00.ru/8a147f16

5. [IpuMeHeHue NBUKEHUI IIpU PEILICHUH 3a1a4 1 bubnnorexa [JOK
https://m.edsoo.ru/8a1480e2

53, Pemenwne 3agau o Teme «JIBHOKECHHUE 1
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https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

KoanuectBo yacos ara u3ydyeHust
A Y JJIeKTPOHHBbIE U(PPOBHIE 00-

Tema ypoka Kourpons-  TMpaxkrtuae-  [lnan ~ Pakr

Bcero
Hble pa0oTbl = CKHe PadoThI

pa3oBaTeibHbIE Pecypchl

[TaTeiit moctynar EBknuaa u ero ucropus. 06

54.
AKCHOMAaX IIJIaHUMETPUH
55 [Ipenmer crepeomeTpun. I'eomeTprdeckue
' TeJa M MOBEPXHOCTH
56 Mmuororpanauku. [Tpusma: snemenTsl, ¢pop- 1
" MyJbl 00beMa U IUIOMIAAU TOBEPXHOCTH
57. | IMapamnenenunen u Kyo 1
58. Tena BpaleHus: HHIMHIP U KOHYC 1
59.  Iap u chepa 1
60 Pemenue 3amgau no reme «Tena u moBepxHO-
' CTH BpalIEHHA»
61 Kontpoabnasi padora Ned «HayanbHble
" | CBeJeHHS M3 CTEPEOMETPHH»
Koppekuust 3Hanuii. [ToBTopenue, 0600611e-
62 HI/IS pCI/ICTeMaTI/BaI_II/I}I 3HaH112171 I/I3,Me €Hue bubmmorexa [OK
' ’ ’ P https://m.edso0.ru/8a148524
F€OMETPUUYECKUX BEJIMYUH. TpeyroabHUKU
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
63 3Hanui. [lapamiearHble U IEepIeHIUKYIIA bubmmorexa [TOK
' P P yup https://m.edso0.ru/8a148650
HbIE MPSMbIE
[ToBTOpenme, 0600IIEHNE, CHCTEMATH3AIIH
64. 3HaHui. OKpY>KHOCTB U KpyT. I 'eomeTpuye-
CKHE TMOCTPOCHHUS. YTIIBI B OKPYKHOCTH
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
65. 3HaHWW. BrincanHble 1 OMMCAaHHBIE OKPYXK-
HOCTH MHOT'OYT'OJIbHUKOB
66. Hrorosasi KOHTpOJIbHaAsI padoTa bubnuorexa [IOK



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

Ne Tewa ypoxa KOJII:I‘IGCTBO 4acos JlaTa u3y4eHus JIEeKTPOHHDbIE MHGPOBEIE 06-
n/n Bcero ontpone- | IHpaxmwse- | Ilran | PakT pa3oBareiibHbIe pecypcehbl
Hble pa0oTbl = CKHe PadoThI
https://m.edso00.ru/8a148920
67 Koppeknus 3nanuii. [ToBTopenue, 060011e- 1
HUe, cucteMaTu3anus 3Hanuid. [lnomanu
68, [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HAHUMU.
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 68 5 0
I'PAMME
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https://m.edsoo.ru/8a148920

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOIO TIPO-
IIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

['eomerpus. 7-9 kiacchl: y4eOHHK JUIsl 001Ie00pa30BaTeIbHBIX OPTaHU3AINH C TIPUIIOXKE-
HueM Ha dnekTponHoM Hocurene / [JI.C. Aranacsn, B.®. byry3os, C.b. Kagomies u ap.]. —
M.: Ilpocseenue, 2020

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Teomerpus. 7-9 kmaccel: y4eOHUK IJIs 0OIIE00pa30BaTEIbHBIX OPTaHU3AIMMA C MIPUIIO-
)eHueM Ha dekTponHoM Hocutene / [JI.C. Artanacsa, B.®. byry3os, C.b. Kagomiies u
ap.]. — M.: IIpocsemnienue, 2020

2. Teomerpus. Metoauueckue pekomeHnnanuu. 9 kiacc: yueOHoe mocodue ais odmieodpa-
3oBatenbHbIX opranusanmii / [JI.C. AranacsH, B.®. byry3os, F0.A. I'na3zkoB u ap.]. —
M.: IIpocBemenne, 2018

3. Teomerpus. dumaktuueckue marepuainsl. 9 xinace / B.I'. 3uB, B.M. Meiinep. — M.: IIpo-
cBemenue, 2019

4. Teomerpus. Pabouas terpans. 9 kiacc: mocodue s yqamuxcsi 00meo0pa3oBaTeIbHBIX
opraam3anuii / JI.C. AranacsH, B.®. byry3os, 10.A. I'maskos, M.W. IOauna. — M.: Ipo-
cBelenne, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas snexrponHas mkona. https://resh.edu.ru/
bubanoreka I{TOK https://m.edsoo.ru/
denepanbHbI HHCTUTYT MEIarorMuecKux u3mepenuit http://www.fipi.ru
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