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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 u3yuenne yaebHoro xypca «I'eomerpusi» orBoautcsi 136 dacos: B 8 kiacce — 68 gacos
(2 yaca B Heziem0), B 9 kiacce — 68 yacoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

YersipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHele ciiyyan ma-
pajiesiorpaMMoB (IIPsIMOYTOJIBHUK, poMO, KBaJapar), UX MPU3HAKK U CBOICTBa. Tpamenus, pas-
HOOOKasl Tpareuus, €€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynBoeHuss mMenuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
MIPONOPLUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojabHUKa U Tpaneuuu. LleHTp macc TpeyrojpHHUKa.

[Tonobue TpeyrosbHUKOB, KO3 huIueHT noaoous. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeHeHne NOA00HS IIPU PELICHUN PAKTUIECKUX 3a/1a4.

CaoiicTBa miomaaei reomerpuueckux Quryp. @opmynsl A MIIOUAAA TPEYroJbHUKA,
napasuiesiorpaMma, pom6a u tpanenuu. OTHOILIEHUE IO MOA0OHBIX QUryp.

Brruucnenue miomiaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOi Oymare.

Teopema ITudaropa. IIpumenenue Teopemsl [Iudaropa nmpu pemeHnn NPakKTHYECKUX 3a-
Jad.

CuHyc, KOCUHYC, TAHT€HC OCTPOTrO YIJia IPsIMOYrOJIbBHOTO TpeyrojbHUKa. OCHOBHOE TpU-
TOHOMETPUYECKOE TOXKIECTBO. TpuroHomeTpudeckue GyHkuu yriaos B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKJY KACATEIBHOM M XOPIOH. YTIBI MEXIY
XOpJlaMU M CeKyIIMMH. BriricanHble M OmnMcaHHbIE YEThIPEXYTOIbHUKH. B3anmHoe pacnomnoxe-
HUE IBYX OKpykHOcTel. Kacanue okpykHocTeit. O01une kacaTenbHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TaureHc yriaos or 0 go 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIIE-
cTBO. POpMyJIBI IPUBEACHHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCMHYCOB M TeopeMa CUHYCOB. Pelienue npakruue-
CKHX 3aJ1a4 C MCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmogodus. [logodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Ipon3BEEHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

BexTop, annHa (MOynb) BEKTOpa, COHANPABJIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HaIpaB-
JICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlMU HAJl BEKTOPAMHU.
Pa3nosxeHne BekTOpa 1o JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatel BekTopa. CkanspHoe
IIPOU3BENICHNE BEKTOPOB, IPUMEHEHUE NIl HAXOXKAEHUS IJIUH U YIJIOB.

JlexapToBbl KOOPAWHATHI HA IUIOCKOCTU. Y paBHEHMS MPSAMON U OKPYKHOCTH B KOOpJAMHA-
Tax, epeceyeHne OKPy>KHOCTEH U MpsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

ITpaBuiibHBIE MHOTOYrOIBHUKH. JlJIMHA OKpyXHOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTed. [Tnomane kpyra, cekropa, cerMeHra.

JIBuKeHMsI TITIOCKOCTU U BHYTPEHHHE CUMMETPHUH (PUryp (371€eMEHTapHbIE MTPEICTABICHHUS).
[TapannensHbIi epenoc. [ToBopoT.



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 8 Kkiacce 00y4Jaromuics MoIyquT CAeIyIOIUe PEAMETHBIE pPe3yib-
TaThI:

PacriosHaBaTh OCHOBHBIC BUIBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, MOJIB30BATHCS WX
CBOMCTBaMH IIPU PEIICHUH TEOMETPHUCCKHX 3a/1ad.

[TpuMeHSTH CBOMCTBA TOUKU MEPECEUCHHUS MEIMAH TPEYTroJbHUKA (LIEHTPa Macc) B pelie-
HUH 3a]1a4.

Brnaners moHsTHEM CpefHEN JIMHUM TPEYTrOJbHUKA M TPAICIHH, TPUMEHITh UX CBOWCTBA
IpU pelIeHU: reoMeTprdeckux 3aaad. [lomp3oBaThes Teopemoii Paneca u TeopeMoii 0 Iporop-
[IHOHAJIbHBIX OTPE3KaX, MIPUMEHSITh UX JUIS PELICHHS MPAKTHUECKHUX 3a/1aY.

[TpuMeHSTH IPU3HAKY MTOJOOUS TPEYTOJIBHUKOB B PEIICHUH TEOMETPUIECKUX 3a/1a4.

[Tonwp3oBatbest Teopemoit udaropa uist pemeHnss TeOMETPUYECKIX U MPAKTUYECKUX 3a-
nad. CTpOUTh MaTeMaTH4eCcKyt0 MOJIENb B IIPAKTHYECKUX 3a/1adyaX, CAMOCTOSATENHHO JIeNaTh Yep-
TEX M HAXOJUTh COOTBETCTBYIOIINE JINHBI.

Brnaners moHATHSAME CHHYCA, KOCHHYCA M TaHTEHCA OCTPOTO yIJIa MPSIMOYTOJIBHOTO Tpe-
yroipHUKA. [10J1630BaThCS STUMHU TOHATHAMH ISl PEHICHUS TPAKTUIECKUX 3a/1a4.

Beraucnars (pa3nuyHbBIME CIIOCO0aMHK) IUIOMIAAb TPEYTOJbHUKA M TUIOMIAI MHOTOYTOJIb-
HBIX Quryp (ONB3ysCh, IlIe HEOOXOANMO, KAIbKYIATOPOM). [IpUMEHSTh MOTydeHHBIC YMEHHUS B
NPAaKTUYECKUX 3a/1a4aX.

BrnazmeTs NOHATHSAME BIHCAHHOTO W HEHTPAIBLHOTO YIJIa, UCIOIh30BATh TEOPEMBI O BITH-
CaHHBIX yriax, yriax MexIy XOopAaMHu (CeKyIMMH) U yrie MeXIy KacaTeJIbHON M XOpJaod Mpu
pELIeHUH T€OMETPUUECKUX 3ajay.

Brnaners mMOHSATHEM ONMMCAHHOTO YETHIPEXYTOJIBHHUKA, MPUMEHSITh CBOMCTBA ONMHUCAHHOTO
YeThIPEXYTOILHUKA TIPU PEIICHUH 3a/1a4.

[TpuMeHATh MOMy4YEeHHbIE 3HAHUS Ha NMPaKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJAETH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHUEM OA00MS
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0IUMO, KAJTIbKYJIATOPOM).

K xonIty 00yuenus B 9 kjacce 00y4Jaromuics MOIYyYUT CIEAYIONINE TPEAMETHBIC PE3YITb-
TaThl:

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C MX MOMOUIbIO pa3iny-
HBIE JIEMEHTHI TPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIIeHHE MPSIMOYTOIBHBIX TPEYTOJIBHUKOBY).
HaxonuTs (¢ TOMOIIBIO KATBKYIISATOPA) JJTUHBI M YTIIBI JIJTS1 HETAOJIMYHBIX 3HAYCHHIA.

[Tonp3oBaTbest GopMysaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS. HAXOXKJICHHUS COOTHOILIEHUH MEX /1y TPUTOHOMETPUUYECKUMH BETMYUHAMHU.

Hcmonp30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JUISI HAXOXICHUS PA3IIUYHBIX JIIEMEHTOB
TPEYroJIbHUKA («PEIICHHE TPEYTOIbHUKOBY), TPUMEHSITh UX TPU PEIICHHN T€OMETPUIECKHUX 3a-
nad.

Brnaners nousTHsMEU MpeoOpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB MOJA0OHBIX

¢uryp. Iloap3oBaThCs CBOMCTBAMU MO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JAJIUHBI U
7



HaXOJUTh YIJbl y MONOOHBIX Guryp. IIpumeHars cBoiicTBa MOAOOMS B MPAKTUYECKHUX 3a/Jadax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITonb30BaTbes TEOpEMaMU O IPOU3BEIACHUU OTPE3KOB XOpJ, O IPOU3BEICHHUHU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIIbHOM.

[Tonp30BaTbCss BEKTOPaMU, IOHUMATh UX T€OMETPUUYECKUM U (PU3NYECKUI CMBICI, IPUMeE-
HATHh UX B PEIICHUH T€OMETPHUECKUX U (hU3MUYecKHX 3a1ad. [[puMeHsTh cKalsipHOe MPOU3Bee-
HUE BEKTOPOB ISl HAXO0XKICHHUS UIUH U YIJIOB.

[Tosp30BaTbCA METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATH €r0 B PELICHUHN T'€OMETPU-
YECKUX M IIPAKTUYECKUX 3aady.

Biagers MOHATUAMM NPABUIBHOIO MHOIOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JYT'd
OKPYKHOCTHU U paJMaHHOM MEpBI YIJIa, YMETh BBIYUCIIATH IJIOMIAAb Kpyra u ero yacrei. I[Ipume-
HATH TI0JyYEHHBIC YMEHHUS B IPAKTUYECKUX 3aJa4ax.

Haxonute ocu (WM LEHTpHI) CUMMETpUU (PUTYp, MPUMEHATh JBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

IIpuMeHATH IOJy4eHHBIE 3HAHMS HA IPAKTUKE — CTPOMTh MATEMATHUYECKUE MOJEIH IS
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSCh, I'/1e HEOOX0IUMO, KAIBKYIIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBOo 4acoB
DJIeKTpoHHbIe (uudpo-
Ne IIpakTHye-
HaumeHoBaHuUe pa3aesioB U TeM MPOrPaMMBbI KoHTpo.b- BbIe) 00pa3oBaTejibHbIE
n/m Bcero cKkue pado-
HbIe pa0doThI pecypcol
ThI
. bubnuorexa [JOK
1 q 14 1
CTRIPEXYTOTLHIKH https://m.edsoo.ru/7f417e18
5 Teopema @aneca u TeopeMa O MPONOPILUOHATIBHBIX OTPE3- 19 5 bubnuorexa [JOK
Kax, MOJ00HBIC TPEYT OJIbHUKHU https://m.edsoo.ru/7f417e18
3 [Inomans. HaxoxaeHue miomaneil TpeyroJbHUKOB U MHO- 14 1 bu6mmoreka [JOK
royroiasHbIX Guryp. [nomanu nogoOHbIX GUryp https://m.edsoo.ru/7f417e18
VYTIbl B OKpY>KHOCTU. BricaHHBIE U ONMCAaHHBIC YETHIPEX-
4 osibHUKHU. KacaTenbHble kK OkpykHOCTH. KacaHue okpyx- 17 1 bubmorexa HOK
T o Py ' by https://m.edso0o.ru/7f417e18
HOCTEH
bu6mmorexa [IOK
5 IT 7 4 1
OBTOpeHHe, 0000meHKe sHaHHii https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KJIACC

KoanuecTBo 4acoB

JjekTpoHHbIe (Udpo-

Ne
o/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Konrpoabusie IIpakTuueckue  BbI€) 00pasoBaTe/ibHbIE
cero padoThbI padoThbI pecypcbl
1. [ToBTOpEeHME 5 1
5 Tpuronomerpus. Teopembl KOCUHYCOB U CUHY- 13 1 bubmmoreka [IOK
' COB. Pemmenue TpeyronsHUKOB https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3. B 9
CHTOPH! https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
4. M 1
crof KoopauHat 8 https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[JIMHA OKpYX-
5 HOCTH U IUIOAAb Kpyra. Beruucinenue mioma- 11 1 bubmorexa [IOK
' Ny TR KpyTa. H https://m.edsoo.ru/7f41a12c
nei
bu6mmorexa [IOK
6.
JlBIierIs LI0CKOCTH 8 https://m.edsoo.ru/7f41al2c
7. HauanbHble cBe1eHNS U3 CTETEOMETPUH 7 1
g [ToBTOpenue, o6o0IIeHNE, CUCTEMaTH3alHs 3Ha- 7 1 bubnuorexa [JOK
’ HUi https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

KoanuecTBo 4acoB

JaTa uzydyenus

Ne DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka Kon- Opakrwie- | @
n/u Bcero | Ttpoabmbie | cxme pado- JaH aKT | gfpasoBaTebLHbIE PECYPCHI
padoThI ThI
. Jlomanasi. MHOrOyroJibHUK. BBIyK/IbIH MHOTO- 1 01.09 Bubauoreka [IOK
" YrOIBHHUK https://m.eds00.ru/88671af2
5 YeTbIpEXyroapbHUK 1 06.09 bubmorexa LIOK
' https://m.edso0.ru/88671ca0
3 [MapaiuienorpaMm, ero NpU3HAKU U CBONUCTBA 1 08.09 bubmorexa [JOK
' P TPaMM, P https://m.eds00.ru/88671ca0
4 [Tapannesorpamm, ero MpU3HAKU U CBOMCTBA 1 13.09 bubmorexa HOK
' p PamM, p https://m.eds00.ru/88671dea
YacTHbIe cllydan apauiesiorpaMMoB (IIpsMo- 15.09
5 OJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOM- 1 bubmmorexa LIOK
' yr » POMO, KBA/IpaT), p https://m.eds00.ru/88671f20
CTBa
YacTHbIe cllydan mapayiesiorpaMMoB (IIpsMo- 20.09
6 OJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOM 1 brbmrorexa TOK
' yr » POMO, KBA/IpaT), p https://m.eds00.ru/8867209¢c
cTBa
22.09 bu6nuoreka [IOK
7. T . 1
pareti https://m.eds00.ru/88672358
8 PaBHOOOKAs M MPAMOYTOJIbHAS TpaIleIun 1 21.09 bubmorexa TIOK
' PAMOYT patelt https://m.eds00.ru/8867252¢
9 PaBHOOOKAS ¥ IPAMOYTOJIbHAS TPaCLH 1 29.09 bubmorexa [IOK
' PAMOYT patett https://m.eds00.ru/88672858
04.10
10.  Meron yaBoeHuUs MeIMaHbl 1 bubmmorexa TIOK

https://m.edsoo.ru/88672b14
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KoauuecTBO 4acoB

Jara usyyenus

Ne Tema ypoka Kom- ' E— JIeKTPOHHBbIE HU(POBHIE
n/n Beero = tpomsmme  cxmepago-  11A3H  @aKT - oGuazgparennHbIe pecypebl
padoThI ThI
11.  OceBas u LIEHTpaJIbHASA CUMMETPUHU 06.10 bubmmorexa LIOK
https://m.eds00.ru/88672b14
12, Pemenue 3ama4 no reme «lIpsMoyronbHuK, pomo, 11.10
KBaJpaT»
13, Ob6o06maromuit ypok 1o Teme «4eTsIpéxyroabHu- 13.10
KI»
14 KourpoabHasi padora Ne 1 "UeTbIpéxyrojabHu- 1 18.10 bubmnunoreka [IOK
K" https://m.eds00.ru/88672c9a
15 Koppexkius 3uanuii. Teopema Daineca u Teopema o 20.10 bu6moreka [IOK
MPONOPIIMOHATBHBIX OTPE3KAX https://m.eds00.ru/8867337a
25.10 bu6nuoreka [IOK
16.  CpenHss NMHUS TpEYroJbHUKA U Tpaneuuu (1. 64) https://m.eds00.ru/88672e0c
https://m.eds00.ru/88672358
17 [TponopunonanbsHble 0Tpe3ku. CBOMCTBO OMCCEK- 27.10 bubnuoreka [JOK
TPUCHI TPEYroJbHUKa (1. 58) https://m.eds00.ru/88673794
Ornpenenenne nog00HBIX TPEYroNbHUKOB. OTHO- 08.11 Bu6nuoreka [IOK
18. | meHue ruIoNIael OTOOHBIX TPEYTOJIHHUKOB (II. https://m.eds00.ru/886738fc
59-60) https://m.eds00.ru/88673a78
19 [lepBbIit mpu3HaK MoA006Ms TPEYroabHUKOB (1. 61) 10.11 bu6muoreka [JOK
https://m.eds00.ru/88673bae
20. [lepBrIit mpu3HaK Mog00Us TPEYroabHUKOB (1. 61) 1511 bu6muoreka [JOK
https://m.eds00.ru/88673d52
21, Bropoii mpu3Hak nonodust TpeyroiabHUKOB (1. 62) 17.11 bu6muoreka [JOK

https://m.eds00.ru/8867400e
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https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

KoauuecTBO 4acoB

Jara usyyenus

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kou- MpakTHye- I o
n/m Bcero | tpoabmbie | ckme pago- Jan aKT | ofpasoBaTesibHbIE PECYPCHI
padoThI ThI
22.  Tperuii npu3HaK MOA00HUS TPEYTOILHUKOB (11. 63) 1 22.11
23 [Tpumenenue moao0us MPHU PEIICHUH MTPaKTHYC- 1 24.11
" CKHX 3a1au
24 Ob6o6maromuii ypok no teme «lIpu3Haku mogoous 1 29.11
" TPeyroIbHHKOB)
25 KonrpoabHnas padora Ne2 "Tlogo6nbie Tpe- 1 1 01.12 bubmaunoteka [IOK
" yroabHuku" https://m.eds00.ru/8867445a
26 Koppekuus 3nanuii. CBOWCTBO MeiMaH TPEyroJib- 1 06.12
" nuka (1. 64)
o7 1IponopunoHaIbHBIC OTPE3KH B IPSIMOYTOIEHOM 1 08.12
" TpeyronpHuKE (1. 65)
Pemenue 3aga4 Ha MOCTPOEHUE METOAOM MOA0- 13.12
28. | Gus. M3MepurenbHble pabOTHI HA MECTHOCTH (I1. 1
66-67)
29 CuHyC, KOCHHYC U TaHT€HC OCTPOTO yrija MpsMo- 1 15.12 bubnmnorexka HOK
" | YrOJIBHOTO TpeyroyibHUKa (11. 68) https://m.eds00.ru/88675d32
3HaveHHs CHHYCa, KOCUHYCa U TaHTeHCca JIJIs yT- 20.12 bubnmnoreka [JOK
30. o . 1
708 30°, 45° u 60° (1. 69) https://m.eds00.ru/88675f44
31. IIpumeHenue moaoOus K PEIICHHUIO 3a/1a4 1 22.12
3 Koppexkius 3anuii. CBOMCTBA ILIOMIAAENH TeOMET- 1 27.12 Bbubmuorexa IIOK
" puueckux ¢uryp (1. 49) https://m.eds00.ru/886745fe
33 dopMmyItbl IS TIONIAH TPEYToJIbHUKA, Tapasuie- 1 29.12 bubmmorexa LIOK
" norpamma (1.50-51) https://m.eds00.ru/88674860
34 O6o06matromuii ypok mo teme «IIpumenenue momo- 1 10.01

OMsl K pEeUICHUIO 3a7a9»
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https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema ypoka Kom- ' E— JIeKTPOHHBbIE HU(POBHIE
n/n Beero = tpomsmme  cxmepago-  11A3H  @aKT - oGuazgparennHbIe pecypebl
padoThI ThI
35, Kontpoabnasi padora Ne 3 «Ilogooue. CooTHo- 1 12.01
IIeHHS B NPSIMOYT0JIbHOM TPeyroJbHHUKe)
36, Koppexkuns 3nanuii. [Inomans napamienorpamMma 17.01 bubnmoreka [JOK
(m. 52) https://m.edso00.ru/88674a22
37 [Tnomanp TpeyroapHuUKa (1. 53) 19.01 bubnmoreka [JOK
https://m.eds00.ru/88674a22
38, OTHoOIIIEHHE TUTOMIaAeH TPEYroJbHUKOB, MMEIOIINX 10 24.01 bubnnoreka IIOK
paBHOMY yriy (1. 53) https://m.eds00.ru/88675288
26.01 bu6nunoreka [IOK
39, Inouans Tpaneuu (1. 54) https://m.eds00.ru/8867542c
Boruncnenue minomazeit cinoxueix ¢uryp. [lnoma- 3101 bubmorexa HOK
40. . https://m.eds00.ru/88674e78
7 QUIYp Ha KIETHATON Gymare https://m.eds00.ru/8867473e
AL Teopema IIudaropa (1. 55) 02.02 bubmmoreka [JOK
https://m.eds00.ru/88675918
42, Teopema, obparnas Teopeme [Iudaropa (1. 56) 07.02 bubnuoreka [JOK
https://m.eds00.ru/88675918
43, ®opmyma ['epona (1. 57) 09.02 bubmuoreka [IOK
https://m.edso00.ru/88675abc
44.  3amauu ¢ IPaKTUYECKUM COJEPKAHUEM 14.02 brbmiorexa LIOK
https://m.eds00.ru/88675558
45, Pemenne 3amau no teme «Ilmomans» 16.02 bubmuoreka [JOK
https://m.eds00.ru/88675684
46, Ob6o6maromuit ypok no teme «Ilmomraasy» 21.02 bubmuoreka [IOK

https://m.edso00.ru/88674f90
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KoauuecTBO 4acoB

Jara usyyenus

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kon- Mpakre- o
n/u Bcero | tpoabmbie  ckme pago- JaH aKT | gfpasoBaTebLHbIE PECYPCHI
padoThI ThI
28.02 bu6nuoreka [IOK
47.  KourtpoJuabHas padora Ne4 "Ilnomans" 1 https://m.eds00.ru/8867579c
https://m.edsoo.ru/8a1407e8
48 Koppekmus 3nanumii. B3aummHoe pacnosioxeHnue 01.03 bubnuoreka [JOK
" OpaMoi u okpyxkHoctH (1. 70) https://m.edsoo.ru/8a1415b2
49 Kacartenbnas k okpyxknoctu (1. 71) 06.03 bubnuorexa [HOK
' https://m.eds00.ru/8a141940
50 [Tpusnak xacarenbHoO¥M (1. 71) 13.03 bubnuorexa [HOK
' https://m.edsoo.ru/8al41b34
51  I'pamycnas mepa nyru okpyxnoctd. Teopema o 15.03
" BrmcanHHoM yrie (1. 72-73)
52 Teopema 006 oTpe3kax nepecekaronmxcs xopa (1. 20.03
- 73)
53 Yrael MeXy XOpAaMU U CEKYIIMMU, KacaTeIbHOU 22.03 bu6mmoteka [IOK
" uxopaoi. Teopema o KBajpaTe KacaTeIbHOU https://m.edso0.ru/8a140f86
54 Pemenue 3amau no teme «lleHTpanbHbIE W BIU- 03.04 bubmmoreka [IOK
" CaHHBIE YTJIbI» https://m.edsoo0.ru/8a1416d4
55 CaoticTBa 6HcceKTpuUCH yria (1. 74) 05.04 bubmuoreka [JOK
' https://m.edsoo.ru/8a1416d4
5g ~ CBOICTBA CEPEMHHOIO MEPICHNKYIIAPA K OTPe3- 10.04
"~ ky (. 75)
57  1eopeMa o NMepeceueHnH BHICOT TPEYToIbHHKA (m. 12.04
"~ 76)
58 Bnucannas okpyxHocTs (11. 77) 17.04 bu6muoreka [JOK
' https://m.edsoo.ru/8a1410a8
59. | OmnmcaHHast OKPY>XHOCTB (11. 78) 19.04 bubmmoteka [JOK
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KonuyecTBo yacos JaTa usyyenust
Ne Tema ypoka Kom- Mparwse Darcr JIeKTPOHHBbIE HU(POBHIE
n/n Bcero  rtpoabmbie | ckme paGo- o0pa3oBaTe/bHbIE Pecypchl
padoThI ThI
https://m.edsoo.ru/8a1410a8
[Tnomanaes TpeyroJbHUKA U MHOTOYTOJIbHHUKA (T1. 24.04
60. 1
77)
61 CBolicTBa ONMKMCAHHOTO U BIIMCAHHOTO YEThIPEX- 26.04
" yromnbHuka (1. 77-78)
62. OOoOmarouwmii ypok 1no reme «OKpyxKHOCTb» 03.05
KonTposbnas padora NeS "VYribl B 0KpyKHO- 08.05
63. cru. BnucaHHble H ONMUCAHHBIE YeTHIPEXYT0JIb 1 1 brbmmorexa LTOK
' ) pexy https://m.edsoo.ru/8a141c88
HUKH"
64 Koppekuus 3nanuii. [loBropenue. [Inomaau MHo- 1 10.05 bubnmnorexka HOK
" TOYrOJILHUKOB https://m.edsoo.ru/8al41ddc
65. IloBtopenue. [TogoOHbIE TPEYTOIBHUKI 15.05
17.05 bubmmoreka [IOK
66. II .0 1
OPTOPEHIE. HRPYAHOCT https://m.edsoo.ru/8al4lefe
22.05 bu6nuoreka [IOK
67. 1 1
Hroronast koHTpoIbHas pabora https://m.eds00.ru/8a142368
Koppexkuus 3nanuii. [IoBTOpeHre OCHOBHBIX MOHS- 24.05
68.  THif 1 METOJIOB KypCoB 7 U § KJIacCOB, 000011IeHHE 1 bubmorexa LOK
' METONOB KyP ’ B https://m.edso0.ru/8a1420ac
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

Ne Tewa ypoa KOJII:I‘ICCTBO qa;on JarTa uzydenus JnexTponHbIe HHBPOBBIE 06-
n/n Bcero HL?:;E;::;I CK::';Z:;::;] Ilian | @akr pasoBaTebHbIE PeCyPChI
1 IToBrOpenue. YeTblpexyroJbHUKH U UX CBOM- 1 04.09

CTBa
2. [ToBTopenue. [TogoOue TpeyroJIbHHUKOB 1 06.09
[ToBTopenue. ITnomanb 1 11.09
BxoaHasi KOHTpoJIbHas padoTa 1 1 13.09
5 Koppexkuus 3nanuii. Ilosropenne. Oxpyx- 1 18.09
HOCTh
6. Ornpenenenne BeKTOpoB. OU3HUECKUN U T€0- 1 20.09 bubnmoreka [JOK
METPUYECKUN CMBICII BEKTOPOB https://m.edso00.ru/8a144960
7. PaBeHCTBO BEKTOPOB 1 2309 bubmorexa HOK
https://m.eds00.ru/8a144960
27.09 bu6mmoreka [IOK
8 Cywia pekTopoR 1 https://m.eds00.ru/8a144960
9. BrlunTanne BEKTOPOB 1 02.10 bubmorexa HOK
https://m.edsoo.ru/8al44a8c
10.  YMHOXEHME BEKTOpa Ha YHCIIO 1 04.10 bubmmorexa [OK
https://m.edsoo.ru/8a144d52
11, CrnoxeHune ¥ BBIMUTAHUE BEKTOPOB, YMHOXKE- 1 09.10
HUE€ BEKTOpa Ha YKCIIO
12.  TlpuMeHeHHUE BEKTOPOB K PEIICHHUIO 3a/1a4 1 11.10
13. | Pemenue 3amau o reMe «BekTopbi» 1 16.10
14. Paznoxxenune BeKTOpa 1Mo AByM HEKOJITMHEAPHBIM 1 18.10
BCKTOpam
15 Koopaunatsel BekTopa 1 23.10 bubnmoreka [JOK
https://m.edsoo.ru/8al44fbe
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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
https://m.edsoo.ru/8a144fbe

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema ypoka T o ; JJIeKTPOHHBbIE U(PPOBHIE 00-
n/n Becero pla"ﬁ’:;’bl CK::';Z:;::H Mnan | ®akr pa3oBaTebHbIE PeCypChbl
16. [Ipocreiinue 3a1auu B KOOpAXHATaX 1 25.10 bubnunoreka [JOK
https://m.edso00.ru/8a14550e
17. IIpocreiimme 3a1a4un B KOOpAMHATAX 1 06.11
18. Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB 1 08.11 bubmorexa LHOK
https://m.edsoo.ru/8al44c3a
19.  YpaBHEHHE OKPY)KHOCTH U MPSIMOA 13.11
20. | VpaBHEHHE OKPYXHOCTH M IIPSIMOU 1511
21 Pernrenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB 1 20.11 bubmmorexa [JOK
https://m.edso0.ru/8al458¢c4
KontpoabHasi padora Nel «BekTopbl. Me- 22.11 bubmmorexa [IOK
22.  1ox KOOpPAMHATY 1 1 https://m.eds00.ru/8a145b08
93, Koppekuust 3nanuii. CuHyC, KOCUHYC U TaH- 1 27.11 bubnunoreka [JOK
TeHC yriia https://m.edsoo.ru/8al424bc
o4, OHPGJIGJ‘IGHI/IG TPUTOHOMETPUUYECKUX (PYHK- 1 29.11 bub6nuorexa [IOK
i yrios ot 0° no 180° https://m.edsoo.ru/8al424bc
25.  ®opmyibl IPUBENCHUS 04.12
26.  Teopema o muomany TpeyrojbHUKa 06.12
7. Teopema cuHycoOB 1 11.12 bubnuorexa [IOK
https://m.edsoo.ru/8al42e8a
28 Teopema KOCHHYCOB 1 13.12 bubnunorexa [IOK
https://m.edsoo.ru/8a14336¢
29, Perienue TpeyroibHUKOB 1 18.12 bubmoreka [IOK
https://m.edsoo.ru/8al42ac0
30. | PemieHue TpeyrojibHUKOB 1 20.12 bubmmorexa LIOK
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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
https://m.edsoo.ru/8a142ac0

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema VooKa JJIeKTPOHHBbIE U(PPOBHIE 00-
M
n/n YP Beero  owtpore-  Tlpakmie- - Ilaam - dakr pa3oBareiibHbIe pecypcehbl
Hble pa0oTbl = CKHe PadoThI
https://m.edsoo.ru/8al42ac0
CkasipHOE MPOU3BEJCHUE BEKTOPOB B KOOP- 25.12 bub6muoreka IIOK
nuHaTtax. CBOMCTBO CKAJIIPHOIO MPOU3BEIE- https://m.edso0.ru/8a14539¢
31. HUS BCKTOPOB 1 g-xnacc
https://www.yaklass.ru/p/geometri
a/9-klass/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
CkanisipHO€ MTPOU3BEIEHNUE BEKTOPOB B KOOP- 27.12 skaliarnoe-proizvedeni -
iﬁgf:;oczzﬁcmo CKAIVIPHOTO MPOUSBEe: 9222/skaliarnoe-proizvedenie-
32. P 1 vektorov-svoistva-9526/re-
4c246169-ab7f-4efb-8d1f-
5c49e95d1c06
33 IIpakTHueckoe MPUMEHEHHUE TEOPEM CUHYCOB 1 08.01 bubnuorexa [JOK
" | ¥ KOCUHYCOB https://m.edsoo.ru/8al42c3c
34, Pemenne 3amau 1 10.01
35 KontpoabsHast padora Ne 2 «Pemenne Tpe- 1 1 15.01 bubmmorexa [IOK
" | YTOJIbHUKOB» https://m.edsoo.ru/8a14392a
36 Koppekuus 3nannii. [TpaBunbHbIe MHOTO- 1 17.01 bubnuorexa [JOK
" | YIOJIbHHMKH, BBIYHCIICEHHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
37 OKpyXHOCTb, ONTUCAHHAS OKOJIO MPABUIIBHOTO 1 22.01
' MHOTOYTOJIbHHUKA
38 OKpYKHOCTb, BIIUCAHHAS B IIPABUJIbHBIIA 1 24.012
" MHOTOYTOJIbHUK 9.01
DopMybl U1l BRIYACIEHUS TUIOIIA/IN TIpa- 31.01
39.  BWJIBHOTO MHOTOYTOJIbHHKA, €r0 CTOPOHBI 1 1
paanyca BOMCAaHHON OKPY>KHOCTH
40. | IloctpoeHue npaBUIbHBIX MHOTOYTOJIbHUKOB 1 05.02
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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

a1 JlniHa OKPYKHOCTH, YUCIIO 7T 1 07.02 bubmmoreka [IOK
https://m.edsoo.ru/8al1472c8

42, JnHa okpyXHOCTH. Pemenue 3amayq 1 12.02 bubmmorexa LIOK
https://m.edsoo.ru/8a14714c

43, IT;momaae Kkpyra ¥ KpyroBoro ceKropa 1 14.02 bubmmoreka [JOK
https://m.edso0o.ru/8al147426

m [Tnomanp kpyra. Penienue 3amau 1 19.02 bubmuoreka [JOK
https://m.eds00.ru/8a147750

45, Pemenue 3amau 1 21.02

16 KonTpoabnas padora Ne3 «IIpaBuiabHbIe 1 1 26.02

MHOI'0YT0JIbHUKH. Opr?KHOCTL»

47 Koppekuus 3nanuii. [lonatue aABuxeHus. 1 28.02 bubmuoreka [JOK
https://m.edsoo.ru/8al147c82

48. CBolicTBa ABUKEHUS 04.03

49, Pemienue 3agad Ha IBIKEHHE 06.03

50, [MapannenbHbI IEpeHoC 1 11.03 bu6nuorexa [IOK
https://m.edso0o.ru/8a147f16

51 [ToBoport 1 13.03 bubmuorexa [IOK
https://m.edso00.ru/8a147f16

5. [IpuMeHeHue NBUKEHUI IIpU PEILICHUH 3a1a4 1 18.03 bubnnoreka [JOK
https://m.edsoo.ru/8a1480e2

53, Pemenue 3anau o teme «JIBH>XKeHHUE» 1 20.03

54 [TsaTeiit noctynar EBkinuaa u ero ucropus. O0 1 01.04

AKCHOMAaX TJIaHUMETPUH
55. | [Ipenmer crepeomeTpun. I'eomeTprueckue 1 03.04
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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

KoauuecTBO 4acoB

Jara usyyenus

Ne Tema VooKa JJIeKTPOHHBbIE U(PPOBHIE 00-
n/n YP Beero  owtpore-  Tlpakmie- - Ilaam - dakr pa3oBareiibHbIe pecypcehbl
Hble pa0oTbl = CKHe PadoThI
TeJa U TOBEPXHOCTH
56 Mmuororpanauku. [Tpusma: snemenTsl, ¢pop- 1 08.04
" MyJbl 00bEMA M IUIOINAIU TOBEPXHOCTH
57.  Tlapamnenenuren u Kyo 10.04
58. | Tena BpaleHus: HUIMHAP U KOHYC 15.04
59. | Hlap u cdepa 17.04
60 Pewmenne 3anau no reme «Tena u moBepxHo- 1 22.04
| CTH BpaleHUs»
61 KonTpoabHas padora Ne4 «HauanbHbIe 1 1 24.04
" | CBeJeHHS M3 CTEPEOMETPHH»
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 29.04
. bubmuorexa [JOK
62. 3HaHuM. I3MepeHne reoMeTpuuecKux Belu- 1
https://m.edso0o.ru/8a148524
yuH. TpeyroabHUKN
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 06.05
63 3HaHui. [lapaiutenbHble U EPHIEHAUKYISAP- 1 bubmiorexa [JOK
' ’ p Yip https://m.eds00.ru/8a148650
HbIE MPSMbIE
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 08.05
64. 3HaHU. OKpY>KHOCTB U KpyT. [ 'eomeTpuye- 1
CKHE MOCTPOCHUS. YTJIbl B OKPY>KHOCTH
[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS 13.05
65. 3HaHWW. BrincaHnHble 1 OMMCAaHHBIE OKPYXK- 1
HOCTH MHOTOYTOJIbHUKOB
15.05 bubmuorexa [JOK
66. HTorosasi KOHTpPOJILHAsA padoTa 1 1
HTPOJLHAS pabor https://m.eds00.ru/8a148920
67. Koppekuus 3nanwmii. [ToBTopenue, 060061e- 1 20.05
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https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

Ne KoauuecTBO 4acoB I[aTa H3YyYCHUA

JJIeKTPOHHBbIE U(PPOBHIE 00-

Tema ypoka i .
yp Konrpoar-  Hpakrue Miaan  ®akr pa3oBaTebHbIE PeCypChbl

n/n Bcero
Hble pa0oTbl = CKHe PadoThI

HHE, cucTeMaru3anus 3HaHui. Ilmomann

68, [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1 22.05
3HAHUHU.
OBILIEE KOJIMYECTBO YACOB I10 ITPO- 68 5 0
I'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOTO TTPO-
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.: IlpocBewenue, 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 pekoMeHaaluu. 8 kiacc: yueOHoe mocodue ais odmieodpa-
3oBatenbHbIX opranusanmii / [JI.C. AranacsH, B.®. byry3os, F0.A. I'na3zkoB u ap.]. —
M.: IIpocBemenne, 2018

3. Teomerpus. Meronuyeckue pekomeHaanuu. 9 kinace: yaebHoe mocodue yist odmeoopa-
3oBarenbHBIX opranm3anuii / [JI.C. Artanacsu, B.®. Byry3os, F0.A. ['maskoB u ap.]. —
M.: IIpocsemmenue, 2018

4. Teomerpus. unaktuueckue marepuainsl. 8 kinace / b.I'. 3uB, B.M. Meiinep. — M.: IIpo-
cBelenne, 2018

5. Teomerpus. Iunaktuueckue marepuainsl. 9 xiace / b.I'. 3uB, B.M. Meiinep. — M.: IIpo-
cBelenne, 2019

6. T'eomerpus. PaGouas Terpanp. 8 kiacc: mocobue Juisl ydanmxcs: o01ueoopazoBaTeabHbIX
opranu3zaiuii / JI.C. Aranacss, B.®. byrysos, F0.A. I'naskos, U.H1. FOauna. — M.: Ilpo-
cBemienue, 2018

7. Teomerpus. Pabouas Terpanp. 9 kiacce: mocodue Uit yqanmxcsi 00meoopa3oBaTeIbHBIX
opranmzaruii / JI.C. Aranacsa, B.®. byry3os, 10.A. I'nazkos, U.U. IOauna. — M.: Tlpo-
cBemienue, 2018

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

23


https://resh.edu.ru/
https://m.edsoo.ru/8a148920
http://www.fipi.ru/

