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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa M TpU3HAKW paBHOOENPEHHOTO TpeyrojbHuka. [lpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBII TPEYTrOJabHUK ¢ yIriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe Mecto TouYeK. buccektpuca yriia ©W  CEepeIMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroil. BnucaHHas W oONMCaHHas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuusi.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.



[TogoOue TpeyronbHUkoB, kKoddduuuent mogoous. I[lpusnaku nomodus
TPEyroibHUKOB. [IpuMeHenne no1o0us npy penieHuy MPakTHUYEeCKUX 3a/1au.

CaoiicTBa miomanet reomerpuueckux ¢uryp. dopmynsl s 1UIomAnU
TpEeyrojibHUKa, MNapajuiesiorpaMma, pomoba u Tpaneuud. OTHOLIEHHE IUIOLIaaeH
MOJ00HBIX GUryp.

Beruuciienue mionianend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemenun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TAHT€HC OCTpPOrO yIJjia MPSMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

Brniucanuble M UEHTpaIbHBIE YIJIbI, YIOJl MEXIY KacaTeJIbHOW M XOPJIOM.
Yrael  MeXay ~ XopamMu M CeKyIIUMHU. BrnucaHHble W ONUCAHHBIC
YEThIPEXYTOIbHUKN. B3auMHOE pacnofiokeHue JBYyX OKpykHocted. Kacanue
oKpykHOCcTel. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, xocuHyc, TaHrenc yramoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTHUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[IpeobpazoBanue nmoao6us. [logodue cOOTBETCTBEHHBIX DJIIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTeIbHOM.

Bektop, mamHa  (MOIyidb)  BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallid HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOoBbI KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPSIMbIX. MEeTOI KOOPJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU Guryp (3JieMeHTapHbIE
npeactasienus). [lapannensueiil nepenoc. [loBopor.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA NTPOI'PAMMBI YYHEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS MTPOrpaMMBbl Y4eOHOTro Kypca «I eoMeTpus» XapakTepHU3yrTCs:

1) naTpuoTHYecKOe BOCIMTAHHUE:

NpPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSIM
POCCUIMCKMX MaTEeMaTUKOB M POCCHUHCKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITHX JOCTHKEHUW B JAPYrMX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO 00513aHHOCTEHN Tpa)KAaHMHA U peaju3alliy ero Mpas, MPEJCTaBICHUEM O MaTEMAaTUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHHMM, Mpoleayp TpaxAaHCKOro oOmecTBa (HampuMmep, BBIOOPBI, ONPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKHUM MPUMEHEHUEM JOCTH)KEHUH HAyKH, OCO3HAHHEM
BaXHOCTH MOPAJIBHO-ITUYECKUX IIPUHIUIIOB B JIEATEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHHUU NPAKTUYECKUX 3a7ad MAaTEMaTUYECKON HAIpaBICHHOCTH, OCO3HAHUEM BaKHOCTHU
MaTeMaTU4eckoro oOpa30oBaHMUs Ha MPOTSDKEHUU BCEW JKU3HM JJI1 YCHEIIHOM NPOQECCHOHANBbHON JEesTENbHOCTH U pa3BUTHEM
HEOOXOJAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U MTOCTPOECHUEM HHJMBUIYaJbHOW TPAaeKTOpPUU OOPa30BaHMSI U )KU3HEHHBIX IUIAHOB C
y4€TOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K 3MOIMOHATBHOMY U 3CTETUYECKOMY BOCHPUATHIO MATEMAaTUIECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCcyXIeHuH,
YMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHEHTallMel B JEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
4eJI0BEKA, MPUPOJIbI U O0IIECTBA, TIOHUMAHUEM MAaTEMATHYECKON HAYKU Kak c(hepbl 4YETOBEUYECKOU NESITEIbHOCTH, 3TAIOB €€ pa3BUTHS
Y 3HAYMMOCTU JUIS Pa3BUTHUS LMBWIM3AIUMHU, OBJIAJCHHEM S3BIKOM MAaTEMaTUKA M MaTEMaTUYECKOM KyJIbTYypOill KakK CpEeICTBOM
MO3HAHUSI MHUpPA, OBJIAJICHUEM ITPOCTEUIIMMHU HABBIKAMH HCCIIEIOBATEILCKON IEATEIbHOCTH;

6) pusnueckoe Bocnuranue, GopMHpPOBaHUE KYJIbTYPbI 310POBbS U IMOLMOHAIBHOI0 0J1arONOIYy YU :
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TOTOBHOCTBIO MPUMEHSITh MaTEMATUUECKUE 3HAHUS B HUHTEPECAX CBOETO 3/I0POBbsI, BEJICHUSI 3I0POBOT0 00pa3za KU3HU (310pOBOE
MUTaHue, COAJAaHCUPOBAHHBIN PEXKUM 3aHITHUH U OTIbIXa, peryisipHas (u3ndeckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA
pediiekcuu, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMEH HAa MPUMEHEHHE MATEMaTUYECKUX 3HAHUW JJIs pelieHus 3ajad B 00JaCTH COXPAHHOCTH OKpPY’Karolleh cpesbl,
IJTAHUPOBAHUSI TTOCTYIIKOB M OIEHKH MX BO3MOXKHBIX MOCJIEACTBUN JJI OKPY>KaroIIel Cpelibl, OCO3HAHUEM TI00aIbHOTO XapakTepa
AKOJIOTUUECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) amanTanusa Kk U3BMEHSIOIMMCS YCJIOBUAM COLMAJIbLHON U MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBHUSIX HEOMPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO
NeATEeNIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTUX JIIOJCH, MpUOOpeTaTh B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETCHITUHU W3 OTbITA JPYTHUX;

HEO0OXOAUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYyJIUpOBaTh WJEU, MOHATHS, TUMOTE3bl 00 00BEKTaxX U
SBJICHUSIX, B TOM YHCJIC paHEE€ HEU3BECTHBIX, OCO3HABATh ACHUIIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAaHUPOBATH CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMAThL CTPECCOBYIO CUTYAIIUIO KaK BHI30B, TPEOYIOUIUNA KOHTPMED,
KOPPEKTUPOBATh MPUHUMAEMBbIE PEIICHUS U IeUCTBUS, (DOPMYJIUPOBATH M OLICHUBATh PUCKHU U TIOCIIEACTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJbHbIE Y4eOHbIE TeiiCTBUS

ba3oBble JJoruyeckue JelcTBUSA:

e BBIABISITP W XapaKTepHU30BaTh CYIICCTBCHHBIC TPH3HAKH MATEMaTHYSCKUX OOBEKTOB, IIOHATHH, OTHOIICHUH MEXITY
MOHATHUAMH, (HOPMYIHPOBATH OMPEICIICHHUS TOHATHH, YCTaHABIMBATh CYIICCTBEHHBIN MpU3HAK KiIacCH(UKAIMU, OCHOBAHUS
JJ1s1 000OIIEHUSI M CPABHEHUSI, KPUTEPUM TTPOBOJUMOTO aHAJIN3a;

e BOCHPHHUMATH, (HOPMYIHPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTSIbHBIC U OTPHUIATEIbHBIC, CIMHIUYHbBIC, YaCTHBIC U
oO1ue, yCIOBHBIC,

e BBIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHs B (akTax, JaHHBIX, HAONIOJCHHUSAX W
YTBEPKICHUSIX, TPEJIaraTh KPUTEPHUU IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYUI;
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JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUECHUM, YMO3AKIIOUCHHUI MO
aHaJIOTUH;

pa3Ouparh J0Ka3aTelbCTBA MATEMAaTHUYECKUX YTBEpPXKICHUM (MpsSMble M OT MPOTHUBHOrO), MPOBOJUTH CAMOCTOSITEIBHO
HECIIOKHBIEC JTIOKa3aTeIhCTBA MaTeMaTUUECKUX (PAKTOB, BHICTpAaMBATh apryMEHTALMIO, TPUBOJAUTE IPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIIOCO0 pelIeHUs Y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHUS, BHIOUpaTh HAOOJee TOAXOISIINI
C y4€TOM CaMOCTOATENILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE AEMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEILCKUN HMHCTPYMEHT IMO3HAHUSA, (OPMYJIHUPOBATH BOIPOCH], (HUKCHUPYIOIINE
IpOTUBOpEUUE, MPOOJIEMY, CAMOCTOSITEIbHO yCTaHABIMBATh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATH
CBOIO ITO3UIINIO, MHEHHE;

IPOBOJIUTh IO CAMOCTOSATENIBHO COCTaBJIEHHOMY IUIaHY HECJIOXKHBIA OJKCIIEPUMEHT, HEOOJIbIIIOe HCCIIeA0BaHUE 0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOi;

CaMOCTOSITEILHO (POpMyIMpOBaTh OOOOIIEHWS W BBIBOJABI IO pe3yJibTaTaM IMPOBEIEHHOTO HAOIIOICHUS, HCCIETOBaHUS,
OIICHUBAThH JIOCTOBEPHOCTD MOJTYUYCHHBIX PE3YIbTATOB, BEIBOJIOB U 000OIICHHUI;

IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATH MPEAIIOJIOKEHUS O €70 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh ¥ M30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HCOOXOAUMBIX JUIsI pEIICHUS 3a/1a4H;

BBIOMPATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh M HMHTEPIPETHUPOBATH HHPOPMAIUIO pPA3IUYHBIX BUIAOB U  (opM
IpeICTaBIICHUS;

BbIOWpaTh (opmy mpenctaBieHUs WHGOPMAIMU M WLIIOCTPUPOBATH pelIaeMble 3aJaydl CXEeMaMH, JuarpaMMamH, HHOU
rpaduKoil 1 UX KOMOUHAIUSIMU;

OIICHMBATh HAIEKHOCTH MHGOPMAIIMH TI0 KPUTEPHUSIM, TTPEITIOKEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPHHUMATh U (OPMYITUPOBATH CYKICHHS B COOTBETCTBHHM C YCJIOBHSMHU M IEISAMHU OOIIEHUS, SCHO, TOYHO, TPAMOTHO
BBIPAXKaTh CBOK TOYKY 3pE€HUSI B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHUS MO XOJy PELICHUS 3aJauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3YJIbTAT;
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e B XOJ€ 00CYXJECHHMS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBbI, TPOOJIEMBI, pelIaeMOil 3a/1aui, BbICKa3bIBATh UJIEH,
HalleJIeHHbIE HA MOUCK PELIEHUSs, COMOCTABIATh CBOM CYXACHUS C CYKACHHUSIMHU IPYTUX YYACTHUKOB Juanora, oOHapyKUBaTh
pasnuyKe U CXOJICTBO MO3ULIUM, B KOPPEKTHOU popMe (popMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATh PE3yNbTaThl PEIECHUs 3aJlayM, SKCIIEPUMEHTA, MCCIIEOBaHUs, MPOEKTa, CAaMOCTOSTENbHO BbIOMpaTh (opmar
BBICTYILICHUS C YUETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHH;

e TIIOHMMATh U MCMOJIB30BAaTh MPEUMYIECTBA KOMAH/IHON M MHIWBUIYAIbHON paOOThl MPU PELIEHUH Y4eOHbIX MaTeMaTUYECKUX
3ajady;

e TIPUHUMAThH LIEJIb COBMECTHOM AESATENBHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palbOThI, paclpenessiTh BUAbI paldoT,
JIOTOBapHUBaThCs, 00CYKIaTh MPOLIECC U PE3YNbTAT padOThl, 0000111aTh MHEHHUS HECKOJIBKHUX JTI0JIEH;

e YYacTBOBaTh B IPYMIOBLIX GopMax padboThl (00CYkKaeHUs, 0OMEH MHEHUSMH, MO3TOBbIE IITYPMbI U JPYTHE), BHIIOIHITH CBOIO
4acTh pabOThl U KOOPJIUHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMHU KOMAaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIUIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBJAThH IUIaH, QJITOPUTM pEIHIeHHs 3ajadd (WIM ero 4acTb), BBHIOMpPATh CHOCOO pElIeHHs C y4ETOM
UMEIOIIUXCST PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHUAHThI PEUICHUN C Y4ETOM
HOBOM MH(MOpMAaIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAAETh CHOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS ITPOLiecca U pe3ysibTaTa PeICHUs] MaTEMAaTUYECKOM 3a1a4H;

e TMPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PELICHHUH 3aJa4l, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE
HOBBIX 00CTOSITEIBCTB, HAMJACHHBIX OIMTUOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIIEHWBATHh COOTBETCTBHUE pe3yjIbTaTa MEATECIbHOCTH IMOCTABICHHOMN IIEJIU U YCIOBUSAM, OOBICHITH MIPUYMHBI JOCTUKEHUS WIH
HEJIOCTUKEHUS 11eJI1, HAXOAUTh OIINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyueHusi B 7 KjiacceoOyUyaromUiics MOIyYuT CAEAYOUME MPEMETHBIE PE3YIbTATHI:
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Pacrio3HaBaTh M3yY€HHbIE T€OMETPUYECKHE (PUTYpPBI, ONMPEACNATh UX B3aUMHOE PACIIOIOXKEHUE, U300paxaTb reOMETPUUECKHUE
(Gurypbl, BHIIOJIHATH YEPTEKHU 10 YCIOBUIO 3a7auu. MI3MepsITh TMHENWHBIE U YIJIOBbIE BEITUYHUHBL. PemaTe 3ajaui Ha BIYMCIEHUE JJIMH
OTPE3KOB M BEJIUYMH YIJIOB.

Henatbe rpyOyr0 OIIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B PEANbHOW KU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB.
PaznuuaTe pazMmepsl 3TUX 0OBEKTOB MO MOPSAKY BEJIUUMHBI.

CTpouTh 4EPTEKHU K TEOMETPUUECKHUM 3aJa4aM.

[Tonb3oBaThCsl MPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, MCIIOIL30BATh MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIHLHUKOB
[P PELICHUH 3a]1a4.

[IpoBOAUTE TOTMYECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonb30BaThCsl MpPU3HAKAMHM PABEHCTBA IMPAMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEJIHAHBI, MPOBEAEHHON K THIIOTEHY3€
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUYECKHX 3a1a4.

OnpenensitTe napawiedIbHOCTh MPAMBIX C TOMOIIBIO YIIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH cekyias. OnpenensTs napaiieibHOCTh
IPSIMBIX C IOMOUIBIO PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM NMPSIMOM A0 TOUYEK IPYroi MPSMOM.

Pemath 3agaun Ha kieTyaToit Oymare.

[IpoBOIUTH BBHIYKMCICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAUECHHS YIJIOB B T€OMETPUUECKHUX 3a/layax C HUCIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPU MEPECEUCHUH JBYX MapaUIeNbHBIX MPSIMbBIX
ceKyleu. Pemares mpakTuyeckue 3a1aud Ha HaX0XKJAEHUE YIJIOB.

BrnageTs moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMpPEAeNATh OMCCEKTPUCY yIia M CepeAUMHHBIN MEPHEHANKYIIpP K
OTPE3KYy KaK F€OMETPUUECKHE MECTA TOUEK.

DopmMynUpPOBaTh ONPEAECICHUS OKPYKHOCTU M Kpyra, XOpAbl U JUaMETpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. Y METh
MIPUMEHSATH 3T CBOWCTBA MPU PEIICHUHN 3a]1a4.

BrnageTs moHSATHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh HaxoauTh €€ meHtp. [lomb3oBarhes akTamMu o TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKaroTCsl B OJHOW TOUYKE, U O TOM, YTO CEpEAMHHbIC MEePHEHAUKYISAPbl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHOM TOUYKE.

BianeTe moHsTHEM KacaTelbHOM K OKPYXKHOCTH, IOJIb30BAaTHCS TEOPEMOW O NEPHNEHAMKYJPHOCTH KacaTelIbHOM W pajauyca,
IIPOBEAEHHOTO K TOYKE KaCaHMS.

[Tonp30BaThCs MPOCTENIIMMHA T€OMETPUUECKUMU HEPABEHCTBAMM, TIOHUMATh UX MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE ITOCTPOCHUS C MTOMOIIBIO IUPKYJIA U JINHEUKH.

K xoniy oOyueHnusi B 8 kiiacce 00y4aroluiics MONIYYUT CIAEAYIONINE TPEAMETHBIE PE3yIbTaThI:
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Pacno3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HMX JJEMEHTHI, MOJIb30BaThCA KX CBOWCTBAMU TIPU PEIICHUHU
r€OMETPUYECKUX 3a/1a4.

[IprMeHsATh CBOMCTBA TOUKHU MEPECEUEHUSI MEIMaH TPEYroJbHUKA (LIEHTpa Macc) B pELIEHUH 3a/1ay.

BianeTs noHsATHEM CpeqHEN JUHUM TPEYTrOJIbHUKA M Tpaneluu, MPUMEHSATh UX CBOMCTBA MIPU PEIICHUN T'€OMETPUUYECKUX 3a7ay.
ITonb3oBarbcs Teopemont Paneca U TEOPEMON O MPONOPLUHUOHAIBHBIX OTPE3KaX, IPUMEHTh UX I PELICHUS NPAKTUYECKHUX 3a7a4.

[IpuMeHsTh TpU3HAKU MOJO00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUECKUX 3a/1au.

[Tonb3oBaThcst Teopemoit [ludaropa ansg pemieHus reOMeTpUYECKUX U IPaKTUYecKux 3agad. CTpouTh MaTeMaTHYECKYIO0 MOJIENb
B [IPAKTHYECKUX 33/1a4ax, CAMOCTOSTEIBHO JAENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp NMOHATHAMHM CHHYCA, KOCHHYCAa W TaHITE€HCAa OCTPOrO yrila NPsIMOYTOJBHOIO TpeyrosibHUKa. Ilonb3oBaTbCcs 3THUMU
HNOHATHUSAMHU JIJISI pEIICHUS TPAKTUYECKUX 3a]1a4.

Boruncnars  (pa3iauuHbIMU  cIOcO0amMu) IJIOMIA[b TPEYroJdbHUKAa W TUIOMIAJAM MHOTOYTOJNBbHBIX QUryp (mosb3ysch, TIe
HEO0OX0IMMO, KaJIbKYISITOpOM). [I[puMeHATh nonyYyeHHbIEe YMEHHUS B MPAKTUUYECKUX 3a1a4ax.

Braners NOHATUSMM BIIMUCAHHOTO U LIEHTPAJIbHOTO YIJIa, UCIOJb30BATh TEOPEMBI O BIMCAHHBIX YIiax, yriax MExAay XopAaMu
(CexymuMu) U yrie MexXay KacaTeabHOM U XOpJI0il MpU PEIICHUH TeOMETPUUYECKHX 3a/1ay.

Biianetp moHsATHEM ONMCAHHOTO YETBIPEXYIOJIBHUKA, MPUMEHSITH CBOMCTBA OIIMCAHHOI'O YETBHIPEXYTOJIbHUKA IPU PELICHUU
3a7a4.

[IprMeHATh MOJyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIM Ul 3a/]a4 PeajbHOM JKU3HU U IIPOBOJAUTH
COOTBETCTBYIOIIME BHIYUCIICHUS C IPUMEHEHUEM MOA00US U TPUTOHOMETPHUH (TIOJIB3YACH, T1Ie HEOOX0IUMO, KATBKYJISITOPOM).

K xoniry oOyuenus B 9 kiacce 00y4yaroUUiACs MOTYYUT CIETYIONINE MPEIMETHBIE PE3YIbTaThl:

3HaTh TpUTOHOMETpUYECKUe (YHKIMU OCTPHIX YIJIOB, HAXOIWUTh C WX TMOMOIIBIO PAa3IUYHbIE SJIEMEHTHI MPSIMOYTOJIBHOTO
TPEYroibHUKA («pEIICHHE MPSAMOYTOJIbHBIX TPEYroJIbHUKOBY). HaxoauTh (C NOMONIBIO KaldbKyJsTOpa) MJIMHBI W YLVl IS
HETaOJIMYHBIX 3HAUYCHUI.

[Tonbp3oBaThCs (opMylamMu TPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKJIECTBOM I HAXOXKJICHUS COOTHOIIICHHMA
MEX1y TPUTOHOMETPUYECKUMHU BETUYNHAMU.

Hcnonp3oBaTh TEOpEMbl CHHYCOB W KOCHHYCOB JUISI HaXxOXICHHUS Ppa3IMYHBIX DSJIEMEHTOB TPEYTroJbHUKA («pelIeHUE
TPEYTrOJIbHUKOBY ), MPUMEHSTh UX IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

Bnaners noHsTusiMU npeoOpa3zoBaHus MOA00US, COOTBETCTBEHHBIX 3JEMEHTOB MOJ00HBIX (uryp. Ilonb3oBaTbesi cBOMCTBAMU
moA00usI TPOU3BOIBHBIX (PUTYP, YMETh BBIUHUCIATH JJIMHBI U HAXOJUTh YIIIbl Y OJ00HBIX Guryp. [IpumeHsTh cBolicTBa moaoOus B

MPAKTUYECKUX 3a/1adyax. Y METb MPUBOJIUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.
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[Tonp30BaThCs TEOPEMAMU O IPOU3BEIEHUH OTPE3KOB XOP/, O MPOU3BECHUN OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX TEOMETPHUECKUN U (PU3NIECKUIN CMBICI, IPUMEHSITh UX B PEIICHHH T€OMETPUUCCKUX H
¢usnyeckux 3anad. [[puMeHATH CKaIsipHOE MPOU3BEICHUE BEKTOPOB IJIsl HAXOXKACHUS AJTUH U YTIIOB.

[Tonp30BaThCS METOJOM KOOPAUHAT Ha TUIOCKOCTH, IPUMEHSTh €T0 B PEIICHUU T€OMETPUIECKUX U MPAKTUIECKUX 3a]1ad.

BrnaneTs NOHATHSAMU MPaBUILHOTO MHOTOYTOJFHUKA, AITUHBI OKPYKHOCTH, AJIMHBI YT OKPY>KHOCTH M PaJIMaHHON MEpHI yria,
yMETb BBIYUCIIATH IUIOMIAAL KPyTa U ero yacteil. [[puMeHsITh mony4YeHHbIe YMEHHUS B TPAKTHUECKHUX 3aauax.

HaxoauTth ocu (Wi IEHTPHI) CAMMETPHUH QUTYp, TIPUMEHSTH ABMKCHUS IIIOCKOCTH B MPOCTEUIIINX CITyJasiX.

[IpuMeHATh MONyYeHHbIC 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHWE MOJENH JUIA 3a7ad PealbHOW JKU3HU U MPOBOIUTH
COOTBETCTBYIOIIIME BBIYMCICHUSI C TMPUMEHEHHEM MOoM00HUs W TpPUTOHOMETpHuUecKux (yHKmmi (MONIB3ysACh, TAE HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KonmuectBo OcHoBHOE OCHOBHBIE BU/IbI IE€ATENLHOCTH 00YYarOIIUXCsl
(TeMbl) Kypca 4acoB COZIEpIKAHUE
[Ipocreiimmue 14 [Ipocrenmme @®opMyIMpPOBATH  OCHOBHBIE  IIOHATHUSA W ONPEACIICHUS.
reoMeTpruiecKue GUTypsl U F€OMETPUUECKHUE Pacno3naBarh V3y4YECHHBIE r€OMETPUYECKHE burypsi,
ux cBoucTBa. M3mepenue OOBEKTHI. OIpeaeATh UX B3aMMHOE PACIIOJIOKEHUE, BBINIOJHATD YEPTEXK 110
FEOMETPUUYECKUX BEIMUNH MHOroyroJjpHuK, YCJIOBUIO 3a/Ia4H.
nomaHasd. CMeXHbIE U IIpoBoauThH NpOCTENIINE TOCTPOCHUS C MOMOILBIO LIUPKYJIS U
BEPTUKAJIBHBIC YTJIbI. JIMHEVKH.
PaGora MN3MepsTh TMHENHBIE U YTIIOBBIE BETUYUHBI TEOMETPUYECKUX U
C IPOCTEHUILIUMHU MPaKTUYECKUX 0OBEKTOB.
yeprexxamu. 3mepenne | OmnpenessiTh «Ha IJ1a3» pa3Mepsl peanbHbIX 00BEKTOB,
JIMHENHBIX U YIJIOBBIX NPOBOAMTH rpyOyro OLIEHKY UX pa3mepoB. Pemars 3a1aun Ha
BEJIMYMH, BEIYUCIICHUE BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.
OTPE3KOB U YIJIOB PemaTtp 3a1aun Ha B3aUMHOE PACIOJIOKEHUE N'€OMETPUIECKHUX
duryp.
IIpoBoauTk K1acCU(PUKALNIO YIIIOB, BBIYMCJIATD JIUHEUHBIE U
YIJI0BBIE€ BETUYMHBI, IPOBOAUTH HEOOXOIUMBIE 10KA3aTEIbHbIE
paccyJIeHUs. 3HAKOMHUTBCS ¢ HMCTOPHEN pPa3BUTHSI T€OMETPUU
Tpeyronbaukn 22 [loHATHE O paBHBIX Pacno3HaBaTh napsl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX

TPEYTrOJIbHUKAX U

yeprexax (C ykazaHUEeM MPU3HAKOB).
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NNECPBUYIHBIC

peACTABICHUS
0 paBHBIX (hUrypax.
Tpu nprsHaka
paBEHCTBA
TPEYroJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOMCTBO MEIUAHBI
IPSIMOYTOJILHOTO
TPEYroJbHUKA,
MIPOBEIEHHOMN

K TMUIIOTEHY3€E.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHHE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOKCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctaa

B TEOMETPHH.
[IpssMOyTOIBHBIN

TPEYTOJIbHUK C YIJIOM
B 30°

BoIBoaUTH Ci1eACTBUS (PaBEHCTB COOTBETCTBYIOIINX

3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHHUKOB.
PopMyJIHPOBATH ONPEIEIICHUS: OCTPOYTOIBHOIO,
TYNOYTOJIBHOTO, IPSIMOYTOJILHOTO, PaBHOOEIPEHHOT 0,
PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYroJIbHUKA; CEPEIUHHOrO MEePHEHIUKYIsIpa
OTpe3Ka; epUMeTpa TPEYTroJIbHUKA.

@®opMyIpPOBATH CBOICTBA M MIPU3HAKN PABHOOEAPEHHOTO
TpEeyroJbHUKA.

CTpouTh YepTexku, peraTh 3a/la4yu ¢ HOMOIIbIO
HAXOXJICHUS PAaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsITH NpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3aJ1a4ax.

Hcrnons30BaTh HM(ppPOBLIE pecypChl I UCCIECI0BAHUS
CBOICTB U3y4aeMbIX QUTYP.

3HaKOMUTHCS C UCTOPUEN PA3BUTHUA I€OMETPHUHU
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[TapannensHbIe NpsSIMBIE,

CyMMa YIJIOB TPEYroJbHUKA

14

[TapannensHbie IpsIMBIE,
ux cBouctBa. Hakpect
Jexaniue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHBIC TIPU
nepeceyeHun
napajuieIbHbIX MPSIMbIX
cekymieit). [TpuzHak
napauieIbHOCTH
NpsIMBIX Yepes
PAaBEHCTBO PACCTOSHUN
OT TOYEK OJHOMN NPSAMOM
JI0 BTOPOM IIPSIMOM.
Cymma yriioB
TpeyroyibHuKa. BHeniHue
YTJIbI TPEYTOJIbHUKA

D®opMyIMPOBATH NMOHATHE NIAPAUICIBHBIX IPSIMBIX, HAXO0AUTh
IIPAKTUYECKUE TTPUMEDBL.

N3yuaTsh cBOMCTBA yrioB, 00pa30BaHHBIX MPHU NEPECCUCHUN
MapAJUICNIbHBIX NPSIMBIX cekyluen. [IpoBoauTh qo0Ka3aTenbCcTBA
MapaJuyIEIbHOCTH IBYX MPSAMBIX C IIOMOILBIO YIJIOB,
00pa30BaHHBIX MIPH MEPECECUCHUH ITUX MPSMBIX TPEThEH MPIMON.
BpruncjasaTs CymMMy yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoautp unciioBbie U OyKBEHHbIE 3HAYEHUS YTJIOB B
F€OMETPUUECKHUX 3a7a4ax C UCIIOJIb30BAHUEM TEOPEM O CyMME
VIJI0B TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA. 3HAKOMHUTHCH C
HUCTOPHEN Pa3BUTHS T€OMETPUU

OKpy>KHOCTB U KPYT.
I'eomeTpuueckue
MOCTPOCHHUS

14

OKpyYKHOCTb, XOp/ia U
IMaMETpP UX CBOMCTBA.
KacarenpHas k
OKPY>KHOCTH.
OKpyKHOCTb, BIIMCAHHAS
B yTOJI.

DopMyIMPOBATH ONIPeAeJIeHUs: OKPYKHOCTH, XOPABI,
JMaMeTpa U KacaTeIbHOU K OKpYyXKHOCTU. M3y4aTh X CBOMCTBA,
IIPU3HAKH, CTPOUTH uepTexu. MceienoBarb, B TOM 4uCie
HCIOJIB3Ys HH(PPOBBIE pecypChbl: OKPYKHOCTb, BIMCAHHYIO B
YIOJI; LIEHTP OKPYKHOCTH, BIIMCAHHOM B yI0JI; PABEHCTBO
OTPE3KOB
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Ilonsitue o 'MT,
MIPUMEHEHHUE B 33/1a4ax.
buccekrpuca n
CEepEINHHBIN
MEePICHANKYJISP KaK
reoOMEeTPUUECKHUE MECTa
ToueK. OKpYKHOCTb,
OITMCAaHHAS OKOJIO
TpPEyroJbHUKA.
OKpyXHOCTb, BIIUCAHHAS
B TPEYTOJIbHUK.
[Ipocreiimme 3anaun
Ha [MOCTPOEHHUE

KacaTeJIbHBIX.
HUcnoaszoBatb MeToa ['MT niist nokazarenbcTBa TEOpEM O
nepecedeHUN OMCCEKTPUC YTIJIOB TPEYTOJbHUKA U CePEANHHBIX
MEPHEHIUKYIIAPOB K CTOPOHAM TPEYTOoJIbHUKA ¢ momombio [MT.
OBJyaieBaTh NOHATUSMM BIIMCAHHOMN U ONKMCAHHOMN
OKPY>KHOCTEU TPEYTOJIbHUKA, HAXOAUTh LICHTPHI 3TUX
OKPYHOCTEH.

Pemath 0CHOBHBIE 3a/1a41 HA IOCTPOCHHUE: YIJIa, PABHOIO
JAHHOMY; CEPEAMHHOIO NMEPIICHANKYISAPA TaHHOTO OTPE3KA;
MPSIMOM, MPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEepPHEHIUKYISPHOIN TaHHOU MPSMOM; OMCCEKTPUCHI JAHHOTO
yTJIa; TPEYTrOJIbHUKOB

10 Pa3JINYHbIM JIEMEHTAM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSA reOMeTPHUU

[ToBTOpEHue, 06001IEHNE 4 [ToBTOpEHUE U PemaTs 3a1a4n Ha NOBTOpPEHNUE, WILTIOCTPUPYIOIINE CBA3U
3HaHUU 0000111eHnEe OCHOBHBIX MEXy Pa3IMYHBIMU YacTAMH Kypca
IIOHATUN U METOJIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME
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8 KJIACC

HaumenoBanue pasnena KomnuecTso OcHoBHOE OCHOBHBIE BU/IbI AEATEIBHOCTH 00y4arOIIUXCS
(Tembl) Kypca 4acoB COZIEpIKAHUE
YeThIpEXyronbHUKI 12 [Tapamnenorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIbHUKHI

IIPU3HAKU U CBOMCTBA.
YacrtHble criyyan
napauieIorpaMMOB
(IpSIMOYTOJIbHUK,
pomO, KBajsIparT), ux
MIPU3HAKHU U CBOMCTBA.
Tpanenusi.
PaBHOOOKas U
IIPSIMOYTOJIbHAS
TpaneLuu.
Meron yaBoeHnus
MEUaHBI.
LenTpanbHas
CUMMETpUS

Pa3HBIX BUJIOB U UX dJeMEHTHl. DOPMYIUPOBATH
onpejeJieHUsI: apajjenorpaMmma, npsiMoyrojibHuKa, pomoa,
KBa/Iparta, Tpaneuuu, paBHOOOKOU Tpaneuuu, NpsiMoyroabHON
Tpanenuu. JloKka3bIBaTh U HCMOJIb30BATH NMPHU PellleHN U
3a/1a4 PU3HAKU U CBOMCTBA: MapauiesorpaMMa,
psIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpamneluu, paBHOOOKOM
Tpanenuu, NpsIMoyroiasHo# Tpanenuu. [IpumMensiTe MmeTo
yABOCHUS MEIMaHbl TpeyroibHuKa. Mcnmoab30BaTh 1uppoBbIe
pecypchl Ui UCCIEIOBAHUS CBOMCTB U3y4aeMbIX (pUryp.
3HAKOMHTBCS ¢ HCTOPHUEH PAa3BUTHUS T€OMETPUU

Teopema daineca u Teopema
O MPOMOPIIMOHATIBHBIX
OTpe3Kax, MoI00HBIE
TPEYTrOJIbHUKH

15

Teopema ®aineca u
Teopema

0 MPONOPLMOHAIIBHBIX
orpeskax. CpenHss
JIMHUS TPEYTOJIbHUKA.

IIpoBOAUTH MOCTPOECHHH C IIOMOILBIO LIUPKYJISA U JTUHENKHU C
UCII0JIb30BaHue TeopeMbl Dasieca U TEOPEMBI O
IIPONIOPLIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLUHUOHAIIbHBIN O0Tpe30K. IIpoBoAUTH 10KA3aTEIBLCTBO
TOT'0, YTO MEIMAHBI TPEYTOJIBHUKA IIEPECEKAIOTCSA B OJTHOU
TOYKE, U HAXOAUTh

23




Tpaneuus, e€ cpeaHss
JUHUSL.
[IponopumonanbHbIE
otpe3ku. LlenTp macc B
TPEYroJbHUKE.
[TonoGHbIE
TpeYroiabHuKu. Tpu
npHU3HaKa MoJA00us
TPEYroJIbHUKOB.
[IpumeHenue moo0us
P PELLICHUH
MPaKTUYECKUX 3a7a4

CBSI3b C [IEHTPOM MAaCC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
MEIHMaHbI ICNATCSI TOUYKOU ux nepeceueHusd. Haxoaursb
MOI00HBIE TPEYTOJLHUKN HA TOTOBBIX YEPTEKaX C YKa3aHHEM
COOTBETCTBYIOIIHNX MTPU3HAKOB Mo00ms. Pemarhb 3axaun Ha
MOI00HBIE TPEYTOJIBHUKH C TIOMOIIBI0 CAMOCTOSTEIIBHOTO
MOCTPOCHUS YEPTEKEN U HAXOXKIECHUS TTOJOOHBIX
TpeyroabHUKOB. [IpOBOAMTH J0KA3aTEJIBCTBA C
HCIIOJIb30BAHUEM MPU3HAKOB MMO100U.

Jloxka3bIBaTh TpU NpU3HAKA MOA00US TPEYTOJLHUKOB.
IIpuMeHATH NOJy4YEHHBIE 3HAHUS NIPU PEIICHUN
rCOMETPUUYECKUX U MPAKTUUECKUX 3a7a4. SHAKOMHUTBCSH €
HCTOPHEN Pa3BUTUSA T€OMETPUU

[Tmomane. Haxoxnenune
ioniaie TpeyrojJbHUKOB U
MHOTOYTOJIbHBIX (PUTYD.
[Tnomanu nogoOHBIX GUTyp

14

CBoiicTBa 1iomanei
FEOMETPUUECKUX
duryp.

Dopmybl

JUTSI TITOIIA TN
TpPEYroJIbHUKA,
napasuiesorpaMmma,
Tparneuuu.
Brruncnenue
IUIOMIAJICH CIIOKHBIX

duryp.

OgBiageBaTh NEPBUYHBIMH NpeACTABJICHUAMH 00 0011ei
TEOpUU oA (MEpHI), (POPMYIUPOBATH CBOWCTBA
IUIOUIA/IM, BBISICHATH UX HAJISAHBINA CMBIC]. BeIBOAUTH
(dopMyJIbI IIIOIIAIN NTapaJlJIeIorpaMma, TPEYroJbHUKa,

Tpaneuuu u3 Gopmyssl IUIOWAAN MPIMOYToJIbHUKA (KBaJpaTa),

BeiBoAMTH (OpMYIIBI IUIOLIAAN BBITYKIOTO YETHIPEXYTOIbHUKA

yepe3 AMaroHalu v yroia mexay Humu. HaxoauTs miomaau

¢buryp, n300pak€HHBIX HA KJIeTYaTOl Oymare, MCNOJIb30BATH

pa3zOueHue GUrypsl Ha 4acTU U JOCTpauBaHUE.
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[Tnomamm puryp Ha
KJIeT4aToun Oymare.
[Tmomraam mom00HBIX
buryp. 3agauu

C IPAKTUYECKUM
conepxanuem. Pemenne
3a7a4 C TOMOIIIbIO
MeTo/]1a
BCIIOMOTaTeJIbHOU

IO AN

Pa30upars npuMepsbl UCIOJIb30BaHUS BCIIOMOTaTEIbHOM
IJIOIIAIM JUIsl pEeIIeHUs reoMeTpruueckux 3aaad. Haxonurb
VIO TOAOOHBIX (GUTYP. BBIUYMCAATD IITOMIAIN PA3TMYHbIX
MHOTOYTOJIbHBIX puryp. PemaTs 3agauu Ha miomais ¢
MPaKTUYECKUM COACPKaHHEM

Teopema Iudaropa u Hauana
TPUTOHOMETPUU

10

Teopema ITudaropa, u
€€ IPUMEHEHHE.
Onpenenenue
TPUTOHOMETPHUUECKUX
GbyHKIMI OCTPOTO yriia
MPSIMOYTOJIBHOTO
TPEYTrOoJIbHUKA,
TPUTOHOMETPUUYECKHUE
COOTHOIIICHUS B
MPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

[oka3eiBaTth Teopemy Iludaropa, ncnonb3zoBats eé

B IIPAKTUYECKUX BBIYMCIICHUSX.

®opMyIMpPOBATH ONPEIEICHUS TPUTOHOMETPUUECKUX
(GyHKIUI OCTPOTO yria, NPOBEPATh UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLIEHUS B
OpsIMOYTOJIbHOM TpeyroybHuKe. Mccsie10BaTh COOTHOIICHHUS
MEX1y CTOPOHAMHU B MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX C YIJIAMU
B 45° 1 45°; 30° u 60°.

Hcnoas3oBaTh GopMyIibl NPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECCTBO I HAXOXKICHUS
COOTHOILIEHUW MEXy TPUTOHOMETPUUECKUMH PYHKIUSIMU
Pa3INYHBIX OCTPBIX YTJIOB.

IIpuMeHSITh OJIyYEHHBIE 3HAHHS U1 YMEHUS [IPU PEILICHUU
IIPaKTUYECKUX 3a]a4.

3HaKOMUTHCS C UCTOPUEN PA3BUTHA IreOMETPHUHU
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VYTaBl B OKPYKHOCTH.

BnucanHnble u onricaHHbIe
YEThIPEX YT OJIbHUKH.
Kacarenpnbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEN

13

Boucandsie n

LEHTPAJIbHBIC YTJIbI,
YTOJI MEXKTY
KacaTeJIbHOM U
XOpAOM.

Vsl MEXIY
XOpJIaMu U
CEKYIINMHU.
Bnucannsie un
OITMCAaHHBIC
YEThIPEXYTOJIbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[IpumeHeHue 3Tux
CBOMCTB

MIPU PEUIEHUH
FEOMETPUUECKUX
3a/ad4.

Bzaumnoe
pacmnoJIOKEHUE ABYX
OKpY>KHOCTEH, 001111e
KacaTellbHBIC.
Kacanue
OKPYKHOCTEU

@®opMyJHpPOBATH OCHOBHBIC ONIPEICIICHHUSI, CBSI3aHHbIC

C yriaMu B Kpyre (BIUCAaHHBIN yroJ, HEeHTPAJIbHBIA yTrod).
HaxoauTthb BIUCAHHBIE YIJIbI, OMMUPAIOIIUECS HA OJHY AYTY,
BBIYMCJISITH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJ1ax, TEOPEMBI O BIUCAHHOM YETHIPEX YT OJIbHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.

HccaenoBaThb, B TOM YUCIIE C TOMOIIBIO IIUPPOBBIX
peCypcoB, BIMCAHHBIE U OMUCAHHBIE YEThIPEXYTOIbHUKH,
BBIBOJIMTH UX CBOMCTBA U MPU3HAKH.

Mcnoab30BaTh 3TH CBOKWCTBA U MPU3HAKY MPU PEIICHUU
3a7a4
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[ToBTOpEeHnue, 06001ICHIE

[ToBTOpEHME OCHOBHBIX

PemaTs 3a1a4u Ha TOBTOPEHNUE, WILTIOCTPUPYIOIINE CBA3U

3HaHUH’ TIOHATUH ¥ METOJIOB MEXy Pa3IMIHBIMH YacTSIMHU Kypca
KypcoB 7 U 8 KIIacCOB,
000011eHre 3HaHUN

OBIIEE KOJIMYECTBO 68

YACOB I1O [TPOTPAMME
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9 KNIACC

HaumenoBanue pasnena KomnuecTso OcHoBHOE OCHOBHBIE BU/IbI AEATEIBHOCTH O0y4arOIUXCS
(Temsl) Kypca 4acoB cozepKaHne

Tpuronomerpus. Teopembl 16 Onpenenenue ®opmyIpoBaTH ONpeaeJeHUsl TPUTOHOMETPUUYECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (PYHKIIHI TYIBIX U IPSIMBIX yTJI0B. BBIBOAUTH TEOpEMY

Pemenune TpeyronbHUKOB dbyakumii yrios ot 0° KOCHUHYCOB U TEOPEMY CUHYCOB (C paJiiyCcoM ONUCaHHOU
10 180°. ®opmysl OKpYKHOCTH). BbIBOAUTH GOpPMYJIbI /15l BHIYUCICHHUS
npuBeacHud. Teopema | miaomaaei ¢ HCMOJbL30BAHUEM TeOPEM TPUTOHOMETPUU
KOCHUHYCOB, TEOpeMa (hopmyna miomaau TpeyroabHUKa Yepe3 IBE CTOPOHBI U Yol
cuHycOB. Pemenue MEXIy HUMH, (OpMYyJIa TUIOMIAIN YEeThIPEXYTObHUKA Yepes
TPEYTOJIbLHUKOB. €ro JMaroHaii U yrojl MeXay HUMHU). PemiaTs TpeyrodbHUKH.
[TpakTudeckoe PemaTh mpakTUYeCKue 3a/1auM, CBOJAIINECS K HAXOXKICHUIO
IPUMEHEHHE pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA
JIOKa3aHHBIX TEOPEM

[IpeobpazoBanue nogoOus. 10 [Tonsitue OcBanBaTh NOHSITHE NTPEOOPA30BAHUS 1OI00USI.

MeTtpuueckne COOTHOLIEHUS 0 MpeoOpa3zoBaHUU HccnenoBaTh OTHOLIEHUE JIMHEWHBIX 3JIEMEHTOB (PUTYp MpU

B OKPY)KHOCTH noao0us. npeoOpazoBanuu noaooOus. HaxoauTs npumepsl moaoous B
COOTBETCTBEHHBIE OKpYXKarolen NeHCTBUTEIBHOCTH.
AJIEMEHTHI MOJOOHBIX BbIBOAMTB METPUYECKUE COOTHOIICHUS MEXKTy OTPE3KaMHU
buryp. XOpH, CEKYIIUX U KacaTeJbHbIX C UCMOJIb30BAHUEM BIHCAHHBIX
Teopema YIJI0B U MOJOOHBIX TPEYroJbHUKOB. Pemarh reoMeTpuueckue

0 MIPOU3BEICHUH
OTPE3KOB XOPI,
Teopema

3a7la4M ¥ 3a7a44 U3 PEAIbHOM KU3HU C UCTIOJIb30BAHUEM
0JI00HBIX TPEYTOJIHLHUKOB
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O IIPOU3BENCHUN
OTPE3KOB CEKYIIUX,
TEOpeEMa O KBaJpare
KAacaTeJIbHOM.
[Ipumenenue B
peLeHnn

TCOMCTPHUUCCKHUX 3aaayd

Bekropsl

12

Ornpenenenue

BEKTOPOB, CIIOKCHHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXXEHHE BEKTOpa
Ha YHCIIO.
duznyeckui u
F€OMETPUUECKUN
CMBICJI BEKTOPOB.
Paznosxenue BekTopa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatsl
BEKTOpA.

CkanspHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnoan3oBarhb BCKTOPBI KaK HAITPAaBJICHHBIC OTPC3KH,

HCCJIeI0BATh T€OMETPUUECKUI (TTepeMEeIEHNE) U
bu3nUecKuii (Cuiia) CMbICIIBI BEKTOPOB.

3HATh onpeae/ieHUusi CyMMbI U pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOpa Ha YUCIIO, HCCJIEA0BATH
reOMETPUYECKUI U (PU3NYECKUI CMBICIIBI 3TUX OINEepanuil.
PemaTh reomMeTpuueckue 3aJa4uu ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP IO JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaISPHOE MPOU3BENEHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOKCTBA.

BoeI4HMCasTh CyMMY, Pa3HOCTb U CKAIIPHOE ITPOU3BE/ICHHE
BEKTOPOB B KOOpJAMHATAX.

IIpuMeHATH CKaJsIpHOE NPOU3BEICHUE 111 HAX0XKICHUS
JUIVH U YTJIOB
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MPUMEHEHUE IS
HAXOXKJICHUS IJIUH U
yrioB. Pemenne 3anau ¢
ITOMOUIBIO BEKTOPOB.
[Ipumenenue BEKTOpoB
JUISL pELIEHUS 3a1a4
buzuku

I[eKapTOBI)I KOOpAWHATHI Ha
IIIIOCKOCTH

JlekapToBBI
KOOPJUHATHI TOYEK Ha
IJIOCKOCTH. Y paBHEHUE
NpsIMON. Y paBHEHUE
OKPYXHOCTH.
Koopaunats! Touek
nepeceyeHus
OKPYHOCTHU U MPSIMOIA.
Meton koopAMHAT TpU
pelieHun
reOMETPUYECKUX 3a]1a4,
IIPaKTUYECKUX 3a]a4

OcBanBaTh NOHSITHE TIPSIMOYTOJILHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUKH.

BoIBOAUTH ypaBHEHUE NPSIMONA U OKPYKHOCTH. BhIIeJATH
IIOJIHBIM KBAJpaT I HaXO0KACHUS LIEHTpa U paanyca
OKPY’KHOCTH I10 €€ ypaBHEHUIO.

Pemiathb 321241 Ha HAXOXK/JICHNUE TOYEK IIEPECECUCHHUS
IPSIMBIX U OKPY>KHOCTEH C IIOMOIIBIO METOIa KOOPAUHAT.
Hcnosab30BaTh CBOMCTBA YII0BOTO KOA(PhULIMEHTA MPSIMOi
IIPU PELICHNUH 3a1a4, I OPEACIICHHS PACTIOIOKEHUS
MPSIMOM.

IIpuMeHsITh KOOPAWHATHI IIPU PEIIEHUU T€OMETPUUECKUX H
IIPaKTUYECKUX 3a]a4, IS IOCTPOCHUS MAaTEMATHYECKUX
MoJIeNIel peajbHbIX 3a7a4 («METOJ| KOOpAUHATY).
Iosb30BaThCA 17151 TOCTPOSHUS U HCClIeIOBaHUM IIU(PPOBBIMU
pecypcaMmu.

3HaKOMUTHCS C UCTOPUEN PA3BUTHA reOMETPHUHU
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[IpaBunbHbIE
MHOTOYTOJbHUKH. JlJTnHa
OKPY>KHOCTH H IUIOIIA/Ib
Kpyra. Berancienue
IJI0IaAen

[IpaBunbHBIE
MHOT'OYTOJIbHUKH. HHncIio
71. JlniHa OKPYXHOCTH,
TyTU OKPY>KHOCTH.
Pannannas mepa yria.
[Imomans kpyra, cekropa,
CerMeHTa

@opMyJMPOBATH OINPECICHUE TPABUIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAUTh HX 37eMeHTHI. [loib30BaThCS
MOHSTUEM JUTUHBI OKPYKHOCTH, BBEAEHHBIM C TTIOMOILBIO
MPaBWIbHBIX MHOTOYTOJIBHUKOB, ONPeAesiTh Yucio 71, IinuHy
IyTU ¥ paauaHHyio Mepy yria. IlpoBoauTs nmepexoa ot
paJiiaHHOM MepHI yria K rpajJlyCHOM U Hao00opoT. OnpeaeasaTbh
IJIOIIAb KpyTa.

BoiBoauts Ggopmyiibl (B rpayCHON U pauaHHON Mepe) s
JUTMH AYT, IIONIaJeil CEKTOPOB U CErMEHTOB. BhIumMcsiTh
Iomaau Guryp, BKIOYAIOUIUX JIEMEHThI OKPYKHOCTH
(kpyra).

Haxoautp ruioiaay B 3aa4yax peajibHON )KU3HU

I[BI/I)KeHI/I}I IIJIOCKOCTHU

[TonsiTvie 0 ABMKEHUU
IJIOCKOCTH.
[TapannenpHbIi
HEPEHOC, TOBOPOT
[IpumeHneHune

IIPU PELICHUH 3a1a4

Pa30upars mpuMepsl, WIIOCTPUPYIOLINE ITOHATHS IBHKEHUS.
@opmMyJMpPOBATh  OINpPEICICHUS IAapalUIEIbHOIO  IIEPEeHOoCa,
IIOBOPOTa M OCEBOM CUMMETpUU. BBIBOAMTB HX CBOMCTBA,
HAXOAMTH HETIOABU)KHBIE TOUKH.

Haxoauthb 1EHTPHI U OCU CUMMETPUM NMPOCTEUIINX HUTYp.

IIpuMeHATH NTapajuleIbHbIN IEPEHOC U CUMMETPUIO IIPU

pelIeHUH TeOMETPUYECKUX 3a1a4 (pa3doupars NpuMepHI).

Hcnoab3oBaTh 151 IOCTPOCHUS U UCCIEAOBAHUN LIU(PPOBBIE

pecypcbl

[ToBTOpenue, 0600IIECHNE,
cucTeMaTHu3anus 3HaHUU

IToBTOpEHNE OCHOBHBIX
HOHATHUI U ONHUCAHHBIE

YETBIPEXYTOJIbHUKH.

OnepupoBath NOHATUAMU: (QUTYypa, TOUKA,
npsiMasi, yrojl,MHOTOyTOJIbHUK, PABHOOEAPEHHBIN U
PaBHOCTOPOHHHUI OKPYXXHOCTH MHOTI'OYT'OJIbHUKOB.
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Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemrenne oOmux
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJTbHUKH.
[IpeobOpazoBanus
MJIOCKOCTH.
JBmxkenus. [lomooue.
Cummerpusi.
[1nomane.
Brruncienune
romtaaei. Inomanm
noJ00HBIX QUryp.
JlekapToBBI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha TJIOCKOCTH

[Ipssmast 1 OKPYKHOCTB. YEeTBIPEX YT OIBHUKM.
Brnincannbie TpeyroJgbHUKH, IPSIMOYTOJIBHBIN
TPEeYroJbHUK, MeIMaHa, OUCCeKTpUCa UBBICOTA
TPEyTOoJIbHUKA, apajieJIorpaMMm, poMo,
NpSMOYTOJIBHUK, KBAJIpaT, TPAINELus; OKPY>KHOCTb,
KacaTeJbHas; paBEHCTBO U mojo0ue Guryp,
TPEYTrOJIbHUKOB; MapaJlJIEIbHOCTb U
NEPHEHIUKYISPHOCTh MPSIMBIX, YTOJl MEXK]1y IPSIMBIMU,
CUMMETpHUS OTHOCUTEILHO TOUKHU U IPSIMOM; JIIMHA,
paccTosiHue, BEJIMYMHA YIJIa, IIJI0IIA b, IEPUMETD.
HUcenoas3oBaTs popMyiabl: iepumMeTpa U IIOMAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U TUIOILAIU
Kpyra, o0bémMa IpsIMOYTroJbHOI 0 apajuieenuIe a.
OnepupoBaTENOHATHAMM: NIPSIMOYIOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; HCMOJIb30BATh 3TU ITOHATHS JIIS
IIPEACTABJICHUS JAHHBIX U PEIICHMS 3a]1a4, B TOM YUCIIE
U3 Jpyrux y4eOHbIX NpenmeToB. PemaTs 3agavu Ha
ITOBTOPEHUE OCHOBHBIXIIOHATHUM, WIITIOCTPALIUIO CBSI3EH
MEXy pa3JIMYHBIMA 4acTsAMH Kypca. Beioupars
MEeTO/ JUUIsl PEILICHUS 3a/1a4uu.

PemiaTh 3aga4m 13 noBceJHEBHOM KU3HU

OBLIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

N KonuyecTBo yacos DJIeKTPOHHbIE
°
Tema ypoka Mara uudposbie
n/n Konrpouasbnsie [IpakTnuyeckue
Bcero u3ydeHusi || oOpa3oBaTeibHbIE
padoThl padoThI
pecypcsl
. bubnnorexa [JOK
1 [Ipocreiinume reoMmeTpruueckre 0ObEKTHI 1 B
https://m.edso0.ru/8866b724
bubnuorexa [JOK
2 MHOTroyrojipHUK, JOMaHas 1 1
https://m.edso0.ru/8866ch6a
3 H3Mepenne TMHENHBIX U YTIOBBIX BEJIWYNH, 1
BBIYHCIIEHUE OTPE3KOB U YIJIOB
4 N3Mepenne TMHENHBIX U YTIIOBBIX BEJTUYHUH, 1 bubnuoreka [IOK
BBIUHCIICHUE OTPE3KOB U YIJIOB https://m.edso0.ru/8866c3ea
5 N3MepeHnne TMHEHHBIX U YTIOBBIX BEJTUYHUH, 1
BBIUHCIIEHUE OTPE3KOB U YIJIOB
5 W3MepeHne JIMHEHHBIX U YTII0BbIX BEJINYMH, 1
BBIUMCIIEHUE OTPE3KOB U YIJIOB
7 [lepumertp u nuomans GUryp, COCTaBICHHBIX 1
U3 MPSIMOYTOJIbHUKOB
8 [lepumertp u nomaae GUryp, COCTaBICHHBIX 1
U3 IPSIMOYTOJIbHUKOB
bubnunoreka [JOK
9 CMexHbIE U BEPTUKAJIBHBIE YTJIBI 1 K
https://m.eds00.ru/8866c5c0
bubnuorexa [IOK
10 CMexHbIE U BEPTUKAJIBHBIE YTJIBI 1 1
https://m.edso0.ru/8866c7be
11 CMexHbIE U BEPTUKAJIBHBIE YTJIBI
12 CMexHbIE U BEPTUKAJIBHBIE YTJIBI
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

13

CMexHbIe U BEPTUKAJIbHBIE YTJIbI

14 CMexHbIe U BEPTUKAJIbHBIE YTJIbI
15 [ToHATHE O PaBHBIX TPEYTOJIbHUKAX U bubnuorexa [JOK
MEPBUYHBIE MPEICTABICHUS O PaBHBIX (purypax https://m.edso0.ru/8866ce80
16 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB Bubnnotexa LIOK
https://m.edsoo0.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBA TPEYTrOJIbHUKOB brbmmorexa [OK
https://m.edso0.ru/8866d34e
18 PaBHOOEIpeHHbBIE 1 PABHOCTOPOHHUE bubnuorexa [JOK
TPEYrOJIbHUKHI https://m.edso0.ru/8866d6fa
19 [IpusHaku u cBOWCTBA paBHOOEIPEHHOTO bubmuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
20 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO bubmuotexa [JOK
TpeyroJibHUKa https://m.eds00.ru/8866d880
21 [IpusHaku u cBOWCTBA paBHOOEIPEHHOTO bubnuoreka [IOK
TpeyroJibHUKa https://m.edso0.ru/8866e26¢
22 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB Bubmmorexa LIOK
https://m.edso0.ru/8866e01e
23 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB
24 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB
25 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB bubmmorexa [JOK
https://m.edso0.ru/8866e88e
26 KonTponsnas paborta no teme "TpeyronbHuKT" Et?[i?;;?:ciigﬁllé%%cbc
27 [TapannensHbie psSIMBIE, UX CBONCTBA Bu6mmorexa LIOK
https://m.edso00.ru/8866ef64
28 [Iarelit noctynar EBknuaa
29 Haxkpect nexaniue, COOTBETCTBEHHBIE U bubnuorexa [IOK

OJIHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE IPU

https://m.edso00.ru/8866f086
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https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

[IEPECCUCHUH NaPAIJICIIBHBIX IIPSIMBIX CEKYIECH

Haxkpect nexamue, COOTBETCTBEHHbBIE U

30 OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHBIC TIPU
MEPECCUCHHUH MMAPAIIICIBHBIX MPSMBIX CEKYIICH
Haxpecr nexarue, COOTBETCTBEHHBIE U
31 OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHBIC TIPU
MEPECCUCHHH MAPAIIICITBHBIX MPSMBIX CEKYIICH
Haxpecr nexarnue, COOTBETCTBEHHBIE U
32 OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHBIC TIPU
MIEPECCUCHHH MMAPAIIICITBHBIX MPSAMBIX CEKYIICH
Haxpecr nexaniie, COOTBETCTBEHHBIE H
33 OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHBIC TIPU bubnmorexa [JOK
P YR, 00p P . https://m.edso0.ru/8866f3b0
MEPECCUCHHH MMAPAIIICITBHBIX MPSMBIX CEKYIICH
[Tpu3HaK mapayuIeTbHOCTH TPSMBIX Yepe3
34 PaBEHCTBO PACCTOSTHUN OT TOYECK OJTHOU
NPAMO A0 BTOPOU MPAMON
[Tpu3HaK mapayuIeTbHOCTH TPSMBIX Yepe3
35 PaBEHCTBO PACCTOSIHHIA OT TOYEK OJIHOM
NPAMO A0 BTOPOH MPAMOI
36 CymMma yrioB TpeyroJbHHUKa bubmmorexa [TOK
yMma vt peyt https://m.eds00.ru/8866f630
37 CymMa yriioB TpeyrojibHUKa bubmmorexa [IOK
YMMa T ey https://m.edso0.ru/8866f8ba
bubnuoreka [JOK
38 BHuemrnue yriel TpeyrojiibHUKa
https://m.edsoo.ru/8866fase
39 BHemnue yriel TpeyrojpHuKa
40 HepaBenctBa B reomerpun
bubnuoreka [JOK
41 HepasenctBa B reometpun i

https://m.edso0.ru/8866e3a2
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HepasencrBa B reomerpun

43 HepaBenctBa B reomeTpun
44 KonTtponsHas padora no teme "[lapamiensHbie bubnuorexa [JOK
IpsiMblE, CyMMa yIJIOB TPEYroJbHUKa" https://m.edso0.ru/8866fe6e
45 OKpyXHOCTb, XOP/Ibl U TUAMETP, UX CBOMCTBA Bubnnotexa LIOK
https://m.edso0.ru/88670800
bubnnorexa [JOK
46 Kacatembias ik OKpyKHOCTH https:// m.edsocl)_.[ ru/88670e9a
47 OKpYXHOCTb, BHUCAHHAsS B yrOJI
48 OKpYXHOCTbH, BICAaHHAS B yTOJI
bubnuoreka [IOK
49 [Tonarue o 'MT, npumenenue B 3a1agax httos://m.e dSO(E.Iru 188670136
bubnuoreka [IOK
50 [Tonsarue o 'MT, npumeHenue B 3a1a4ax httos://m.e dsogru 188670508
51 buccekTpuca u cepeTMHHBIN NEPIEHIUKYISP
KaK FeOMEeTpUYECKUe MecTa TOUEK
52 OKpy»XHOCTb, OIMCaHHAsA OKOJIO TPEYTOJIbHUKA Bubmmorexa LIOK
https://m.edso0.ru/88670a62
53 OKpy»XHOCTb, OIMCaHHAs1 OKOJIO TPEYTOJIbHUKA
54 OKpy>XHOCTb, BIIUCAHHAs B TPEYTOJIbHUK bubmmorexa LIOK
https://m.edso00.ru/8867103e
55 OKpY>XHOCTb, BIIUCAHHAs B TPEYTOJIbHUK
56 [IpocTeiimue 3agaun Ha HOCTPOCHUE Bu6mmorexa LIOK
https://m.eds00.ru/88671188
57 IIpocreiimume 3ana4un Ha IOCTPOECHUE bubmiorexa LIOK
https://m.eds00.ru/886712d2
58 KonTtponrHas padota no teme "OKpy)HOCTb U bubnuoreka LIOK
kpyr. I'eomeTpuueckue noctpoeHus" https://m.eds00.ru/88671462
59 [IpssMOyrobHBIN TPEYTroNBbHUK C yriioM B 30° bubnuorexa [IOK
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60 [IpsiMmoyrosbHbIN TPEeyroibHUK ¢ yrioM B 30° 1
61 CBOWCTBO M€/IMaHbI IPSMOYTOJILHOTO 1 bubnuorexa [JOK
TPEYroJbHUKA, IPOBEAEHHON K THIIOTEHY3€ https://m.edso0.ru/8866e9ec
62 CBOWCTBO M€IMaHbI IPSMOYTOJIBLHOTO 1
TPEyroabHUKA, MPOBEAEHHOM K TUIIOTEHY3€
63 [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1
TPEYroJIbHUKOB
64 [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX 1
TPEYroJIHLHUKOB
65 [ToBTOpEeHME 1 0000IIEHNE 3HAHHI OCHOBHBIX 1 bu6moreka [IOK
MTOHATUH U METOJIOB Kypca 7 Kilacca https://m.eds00.ru/886715b6
bubmuorexa [JOK
66 Hrorosas koHTpoJIbHAs paboTa 1 httos://m.e dsogru 18867 166c
67 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI OCHOBHBIX 1
MOHSATUH U METOJIOB Kypca 7 Kiacca
68 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI OCHOBHBIX 1 bubnuoreka [JOK
MOHSATUN U METOJIOB Kypca 7 Kilacca https://m.edso0.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I1O0 68
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8 KUIIACC

No KoanuecTBo 4acos
aTa DJIeKTPOHHBIE U POBELIE
Tema ypoka Konrpouasbnsie [IpakTnuyeckue A P op
n/ Bcero u3ydeHusi| oOpa3oBaTeibHbIE
padoTsbI padoThI
1| pecypcsl
1 ITapamnenorpamm, ero IpU3HAaKd U CBOUCTBA 1 bubnmorexa LOK
P pavu, P https://m.edsoo.ru/88671af2
2 ITapamnenorpamm, ero IpU3HaKd U CBOUCTBA 1 bubnmorexa LOK
P pavu, P https://m.edso00.ru/88671ca0
3 ITapamnenorpamm, ero Npu3HaKd U CBOMCTBA 1 bubmmorexa [OK
P p ’ p https://m.edso0.ru/88671ca0
YacTHbIe clTydad mapajuieiorpaMMOB
4 (TIpsIMOYTOJILHUK, pOMO, KBaJIpar), ux 1 bubamorexa [JOK
PAMOYE L POMD, KBA/IpAT), https://m.edso00.ru/88671dea
MIPU3HAKK U CBOMCTBA
YacTHbIe clTydad MmapajuieiorpaMMOB
bu6mmoreka [IOK
5 (TIpsIMOYTOJILHUK, pOMO, KBaJpar), X MpU3HAKA 1

U CBOMCTBA

https://m.edso0.ru/88671f20

YacTHbIe ClIydyau mapajuiejiorpaMmmoB

bu6mmoreka [JOK

6 (np;iMoyroanI/IK, poMO, KBaJpar), X MPU3HAKU U 1 https://m.edsoo.ru/8867209c
CBOWCTBA
bubnunoreka [JOK
! Tpanters . https://m.edsocl)l.ru/88672358
8 PaBHOOOKAs U IPSAMOYTOJIbHAS TPANIEITUH 1 bubmorexa HOK
https://m.eds00.ru/8867252¢
9 PaBHOOOKas ¥ PSIMOYTOJIbHAS TpaNEIMU 1 Bubmmorexa LIOK
https://m.eds00.ru/88672858
10 Teopema daneca u Teopema o 1 bubnuorexa LIOK

MMPONMOPIHHUOHAIIBHBIX OTPE3KaX

https://m.edso0.ru/8867337a
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bubmuoreka [JOK

11 Merox yaoerini Mezmaret hitps://m.eds00.ru/88672b14
bubnuorexa [JOK
12 Herrrpanbitast cHMMETpiA https://m.edsocI)_.[ ru/88672b14
13 KonTtponsHas pabota o Teme bubmoreka [IOK
"YeTbIpEXyroJpHUKN" https://m.edso0.ru/88672c9%
14 CpoiicTBa mIoma el reoMeTpuYecKux Guryp brbmmorexa [OK
https://m.edso0.ru/886745fe
15 @opMyIIbl IS IUIOIIAAA TPEYrOJIbHUKA, bubnuorexa [JOK
napajuiesaorpamma https://m.eds00.ru/88674860
16 Dopmynbl IS TUIOIIAAA TPEYTOJIbHUKA, bu6moreka [IOK
napasuiesorpaMmma https://m.edso00.ru/88674a22
17 Dopmybl IS TUIOMIAAA TPEYroJIbHUKA, bu6moreka [IOK
napasuiesorpaMmma https://m.eds00.ru/88674a22
18 Dopmyabl 1Sl TUIOMIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napasuiesorpaMmma https://m.eds00.ru/88675288
19 Dopmyabl 1Sl TUIOMIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napasuiesorpaMmma https://m.edso0.ru/8867542c
N bubnuoreka [JOK
20 Teopema [Iudaropa u e€ npumeHeHue httos//m.e dsogru 188675918
" bubnunoreka [JOK
21 Teopema [Iudaropa u e€ npumeHeHue httos//m.e dsocl)_.[ru 188675918
22 Teopema [Iudaropa u e€ npumeHeHue Et?[iH;;T:;igg/I; 8675abc
23 Teopema [Iudaropa u e€ npumeHeHue
24 Teopema [Iudaropa u e€ npumeHeHue
. bubnuoreka [JOK
25 Beruucnenue niomianeit cioxHbIX GUryp httos//m.e dsoc])_.[ru 188674678
26 [Tnomanu ¢uryp Ha kiieTdaToit Oymare bubnuorexa [IOK
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https://m.edso00.ru/8867473e

27 3ajaun ¢ MPaKTUYECKUM COJIEp>KaHUEM buGnnorexa [IOK
https://m.eds00.ru/88675558
28 3aaun ¢ MPaKTUICCKUM COJICpKAaHUEM bubnmorexa LHOK
https://m.edso0.ru/88675684
29 Pemienue 3a1a4 ¢ NOMOIIBIO METOAA bubmmoreka [{OK
BCIIOMOTaTeJILHOM TIOIIAIN https://m.eds00.ru/88674f90
30 KonTponsnas pabora no teme "[nomanp. bubnnorexa [JOK
Teopema IIudaropa™ https://m.eds00.ru/8867579c
31 [IponopuroHaibHbIE OTPE3KU bubamorera LOK
https://m.edso0.ru/88673794
32 [IponopuroHanbHbIE OTPE3KU bubamorera LOK
https://m.eds00.ru/88673794
bubmuorexa [IOK
33 Hozobuie TpeyronbHuin https:// m.edso;I ru/88673a78
34 [Tnomanu mogoOHBIX HUryp
35 [Tnomanu mogoOHBIX HUryp
36 Tpu npuzHaKa Moa00us TPEyroJabHUKOB bubmmorera [JOK
https://m.edsoo.ru/88673bae
37 Tpu npuszHaKa Mog00us TPEYroJIbHUKOB bubmorera [JOK
https://m.edso0.ru/88673d52
38 Tpu npusnaka nogo0us TpeyroabHUKOB bubmmorera [JOK
https://m.edso0.ru/8867400e
39 Tpu npusHaka noo0us TpeyroabHIUKOB
40 KonTtponrHas padota no teme "I[lono6HbIe bubnuorexa [IOK
TPEYroJbHUKH" https://m.edso0.ru/8867445a
41 [TpumeneHne moA00Us IPU PEHICHUH
MPAKTUYECKUX 33724
42 CpenHsig TuHUS TPeyroJibHUKA bubnuorexa [IOK
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43 CpenHsisg TUHUS TPEyroJibHUKA Bubmmorexa LIOK
https://m.edso0.ru/88672f38
44 Tpaneuus, €€ cpeaHsis JINHUS bubnmorexa LHOK
https://m.eds00.ru/88672358
45 Tpanenus, e€ cpeaHsisa TUHUS bubnmorexa LHOK
https://m.edso0.ru/88673064
bubnuorexa [JOK
46 Herrp Macc B TpeyroneHiice https:// m.edsocl)_.[ ru/886738fc
Ornpenenenre TPUTOHOMETPUIECKUX (PYHKITUH
47 OCTpPOTO yria MpsSMOYTrOJILHOTO TPEYTOJIbHHUKA, bubmuorexa [JOK
TPUTOHOMETPUUYECKUE COOTHOIIIEHUS B https://m.eds00.ru/88675d32
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmorexa IOK
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
51 Kontponbnas padota o teme "IIpumenenue bubnuoreka [JOK
nono6us. Hauana rpuronomerpun” https://m.edsoo.ru/8a1407e8
52 Brniucannsie ¥ IEHTpaIbHbIE YIJIbI, YTOJI MEXITY bubmuoreka [JOK
KacaTeJIbHOU U XOpAOoH https://m.edsoo.ru/8a1415b2
53 Brircannblie v IEHTpaIbHBIC YIIIBI, YTOJI MEXKIY bubnunoreka [JOK
KacaTeJIbHOU U XOpAOoH https://m.edsoo.ru/8a141940
54 BrnicanHble v IEHTpaNbHBIE YIIIBI, YTOJ MEXKIY bubnunoreka [JOK
KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 VYTiel MEXIY XOpJlaMu U CEKYITUMHU
56 VYTiel MEXIY XOpJaMu U CEKYITUMHU
57 Brrcannble v OMCaHHbBIE YeTHIPEXYTOJIbHUKH, bubnuoreka [JOK

HUX IPpU3HAKU U CBOMCTBaA

https://m.edso0.ru/8a140f86
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58 Bniucannblie 1 OnMCaHHbBIE YETBIPEXYTOJIBHUKH, 1 bubnmoreka [JOK
UX IPU3HAKKU U CBOWCTBA https://m.edsoo.ru/8a1416d4
59 Brniucannbie 1 onMcaHHbIE YETBIPEXYTOJIBHUKH, 1 bubnuorexa [JOK
UX MPU3HAKKU U CBOWCTBA https://m.edsoo.ru/8a1416d4
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJIBHUKOB MTPH PELICHUN 1
reOMETPUUECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 ONMCAHHBIX YETBIPEXYTOJILHUKOB IIPHU PELICHUN 1
reOMEeTPUUECKUX 3a/1a4
62 B3anmHoe pacnosokeHue JByX OKpPYKHOCTEM, 1 bubmuotexa [JOK
oOurue KacateabHbIe https://m.edsoo.ru/8a1410a8
. bubmuorexa [JOK
63 Kacariie oxpysiocteii 1 https://m.edsoo.ru/8a1410a8
KontponbHas padoTa o teme "VYrisl B
64 OKPYXXHOCTH. BricaHHbI€ U OMMCaHHBIC 1 bubmorexa IOK
" https://m.edsoo.ru/8a141c88
YeThIPEXYrOJIbHUKH
65 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1 bubnuoreka [JOK
KypcoB 7 u 8 Kj1accoB, 00001IeHrEe 3HAaHU I https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bubnuoreka [JOK
KypcoB 7 u 8 KiaccoB, 00001IeHre 3HaHu| https://m.edsoo.ru/8al4lefe
67 Hroropas koHTpoJbHas paboTa 1 bubmmorexa [JOK
https://m.edso0.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX NOHITHI U METOJIOB 1 bubnunoreka [JOK
KypcoB 7 u 8 KiaccoB, 0000IeHre 3HaHU! https://m.edsoo.ru/8a1420ac
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoiunyecTBo yacos DJIEeKTPOHHbIE
Ne Jlara
. Tema ypoka Beero Konrtpouasnbie IIpakTnueckue e — uupposbie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 Omnpenenenre BeKTOpOoB. PU3HUECKUI 1 1 bubnuoreka [JOK
TF€OMETPUUYECKHI CMBICI BEKTOPOB https://m.edso0.ru/8a144960
5 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, YMHOKEHHE 1 bubnuorexa [JOK
BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
3 Ciio’)keHue ¥ BBIYUTAHUE BEKTOPOB, YMHOXKEHHE 1 bubmuorexa [JOK
BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
4 CrnoxeHue 1 BEBIYUTAaHUE BEKTOPOB, YMHOKCHHE 1
BEKTOpa Ha YUCIIO
5 Pa3noxxeHne BekTopa 1o IByM HEKOJUIMHEAPHBIM 1
BEKTOpam
bu6mmoreka [IOK
0 Kooputatst beiropa 1 https://m.edsoo.ru/8al44fbe
7 CkasnsipHO€ NMPOU3BEJECHUE BEKTOPOB, €r0 1 bubnuoreka [JOK
MPUMEHEHHUE JIJIs1 HAXOXKJCHUSI IJIMH U YIJIOB https://m.edsoo.ru/8a14539c¢
8 CkasnsipHO€ NMPOU3BEJECHUE BEKTOPOB, €r0 1 bubnuoreka [JOK
MIPUMEHEHHE JUIsl HAXOXKJACHUS JJIMH U yIII0B https://m.edsoo.ru/8a14550e
9 Pemenue 3a1a4 ¢ momMoIp0 BEKTOPOB 1 Bu6mmorexa LIOK
https://m.edsoo.ru/8al44c3a
10 Pemenue 3a1a4 ¢ moMOIIbI0 BEKTOPOB 1 bubmorexa LIOK
https://m.edsoo0.ru/8al458c4
1 [IpuMeHeHne BEKTOPOB ISl pelIeHus 3a/1a4 1
bu3ukn
12 KonTtponrHas padota no teme "Bexrops!"” 1 1 bubnuoreka [IOK
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13 JlexapTOBBI KOOPAMHATHI TOYEK HA MJIOCKOCTH
. bubnuorexa [JOK
14 ¥ paBHeHHE MpSMOIL https://m.edsocI)_.[ ru/8al45c48
15 VYpaBHeHue npsmon
bubnnorexa [JOK
16 ¥PABHEHHE OKPYKHOCTH https:// m.edsocl)_.[ ru/8al4635a
17 Koopannats! Touek nepeceueHus OKpy:KHOCTH U bubnuorexa [JOK
psAIMOM https://m.edso0.ru/8a146620
18 Meroa KoOpauHAT IPH pEIEHUN
TEOMETPUUECKHX 3a/1a4, TPAKTHICCKUX 3a7a4
19 Meroa KOOpauHAT IPH pEHIEHUN
TEOMETPUUECKHX 3a/1a4, TPAKTUIECKUX 337129
20 MeTto1 KOOpAMHAT MIPU PEIICHUU
reOMEeTPUUYECKUX 3a/1a4, MPAKTUYECKUX 3aa4
21 KontponbHas padoTa o teme "JlexkapToBbl bubnuoreka [IOK
KOOPJIMHATHI HA IIOCKOCTH" https://m.edsoo.ru/8a146e0e
29 Omnpenenenre TPUTOHOMETPUIECKUX (PYHKITUIN bubnuoreka [JOK
yrioB ot 0° go 180° https://m.edsoo.ru/8al424bc
23 DopMyITbl TPUBEICHUS
24 Teopema kocuHyCcOB bubmmorexa [IOK
https://m.edsoo.ru/8a14336¢
25 Teopema kocuHyCcOB
bubnunoreka [JOK
26 Teopema xocnitycos https:// m.edsocl)l. ru/8al42dse
bubnunoreka [JOK
21 Teopewma cuitycos https:// m.edsocI)_.[ ru/8al42e8a
28 Teopema cunycoB
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29

Teopema cuHycOB

30 Haxosienue JyiH CTOPOH U BEJIMYKH YIII0B bubnmoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/8a1430b0
31 Pemienue TpeyroinbHUKOB brbmmorexa LOK
https://m.edsoo.ru/8al42ac0
32 Pemenue TpeyroibHUKOB brbmmorexa [OK
https://m.edsoo.ru/8al42ac0
33 Pemenue TpeyroibHUKOB brbmmorexa [OK
https://m.edsoo.ru/8al42ac0
34 Pemrenne TpeyronbHUKOB bubamorera LOK
https://m.edsoo.ru/8al42ac0
35 [IpakTHueckoe NMpUMEHEHNE TEOPEM CHHYCOB U bubnuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/8al142c3c
36 [IpakTHyeckoe NpUMEHEHNE TEOPEM CUHYCOB U
KOCHHYCOB
37 KontponbHas padota o teme "Pemenue bubnuoreka [IOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bubnuoreka [JOK
38 [TonsaTue o mpeoOpa3zoBaHUU TIO00US https://m.e dsogru 182143ab0
bubnnoreka [JOK
39 CoOTBETCTBEHHBIC MIEMEHTHI MTOA00HBIX (PUTYp https://m.e dsogru 18214304
40 COOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX (UTYD
Teopema o mpousBeIeHUU OTPEIKOB XOP/I,
41 Teolfl)jeMa 0 H]fl;)OI/ISBeHHeHI/II/I OT}’I))G3KOB CeKI;ILLHI/IX, bubmmorexa [IOK
. https://m.edsoo0.ru/8a14406e
TeopemMa o KBaJpaTe KacaTelbHOM
Teopema o mpou3BeIeHUN OTPEIKOB XOP/I,
42 Teol.’l):)eMa 0 H§OI/I3BCII[[6HI/II/I 0T§e3KOB cexl;ilunx, bubmmorexa [JOK

TE€OpEMa O KBaJJpaTe KacaTeJIbHOM

https://m.edsoo.ru/8al441a4

45


https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4

Teopema o Ipou3BeIEHUU OTPE3IKOB XOPL,

43 TeopeMa O MPOU3BEACHUH OTPE3KOB CEKYIIHX, Bubmmorexa LIOK
. https://m.edsoo.ru/8al442da
TeopeMa 0 KBaJpare KacaTeJIbHOU
44 [IpuMeHeHne TeopeM B pellIeHUN bubnuorexa [JOK
reOMETPUYECKHUX 3a7a4 https://m.edso0.ru/8a143f06
45 [IpuMeHeHne TeopeM B pelIeHUN bubnnorexa [JOK
F€OMETPHUYECKHX 3a]1a4 https://m.edsoo.ru/8a1443fc
46 [IpuMeHeHne TeopeM B pelIeHnN bubnuorexa [JOK
F€OMETPHUUYECKHX 3a]1a4 https://m.edsoo0.ru/8a144578
KonTponsnas pabora no teme "[IpeoOpasoBanue
47 moo0us. MeTpruieckue COOTHOIIICHUS B bubmmorexa [IOK
B https://m.edsoo.ru/8a1447a8
OKPY)KHOCTH
48 [IpaBUIIBHBIE MHOTOYTOJIbHUKH, BEIYMCIIEHUE UX bubnuoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexa [JOK
49 Hueno z. JLinia OkpyKHOCTH https:/ m.edso;I ru/8al472c8
bubmuorexa [JOK
>0 Hueno . JLtuia OkpyKHOCTH https:// m.edsoc%.I ru/8al47l4c
51 JlnmrHa TyTH OKPY>KHOCTH
bu6mmoreka [JOK
52 Panuannas mepa yria https:// m.edsoc%.I ru/8al4714c
53 [Tnomans kpyra, ceKTopa, cerMeHTa bubmnorexa [IOK
https://m.eds00.ru/8a147426
54 [Tnomans kpyra, ceKTopa, cerMeHTa bubmnorexa [IOK
https://m.eds00.ru/8a147750
55 [Inomans kpyra, cEeKTOpa, CErMeHTa bubmorexa LIOK
https://m.eds00.ru/8a147750
56 [lonsaTue o ABMXKECHHUH IIJIOCKOCTH bu6mmoreka [JOK
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https://m.edsoo.ru/8a147c82

o7 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edsoo0.ru/8a147f16
58 [TapanmnensHbIN IEpeHOC, TTOBOPOT bubmorexa LHOK
https://m.edsoo0.ru/8a147f16
59 [MapannenbHbIii IepeHoc, TOBOPOT
60 [MapannenbHbIiA TEpeHoc, TOBOPOT
61 [IpuMeHeHne NBWKEHU NPU PEILICHUH 3a1a4 brbmmorexa [OK
https://m.edsoo.ru/8a1480e2
Kontponbras padota mo temam "IlpaBuibHbIe
62 MHOTOYTOJIbHUKU. OKPY>KHOCTB. JIBMKEeHUS
IJI0CKOCTH"
[ToBTOpenHme, 0600IIeHNE, CHCTEMATH3AIIHS
63 3HaHUH. M3MepeHre reoMeTpuYeCcKuX BeTUIHH. bubmorexa [TOK
https://m.edsoo.ru/8a148524
TpeyronbHUKH
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
64 3HaHu#. [lapannenpHbie U TepHIEeHIUKYIISIPHBIC bubmorexa [TOK
https://m.edso0.ru/8a148650
MpsiIMbIE
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS
65 3HaHu. OKPYKHOCTh U KpyT. ['eomeTpuueckue
MOCTPOCHHUS. YTIIBI B OKPYKHOCTHU
[ToBTOpenue, 060061IeHNE, cCCTeMaTH3alUs
66 3HaHM. Brincanubie U onucaHHble OKPY>KHOCTH
MHOTOYTOJILHUKOB
bu6mmoreka [JOK
o Hrorosas koHTpoOnbHAs paboTa https://m.edso0.ru/8a148920
68 IToBTOpEeHue, 06001IIeHNE, CUCTEMATU3AIUS

3HAHUH
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Vuebnuk. Aranacst JI.C., Byry3zos B.®., Kagomues C.b u npyrue7-9 xmaccel. 14-¢
u3aanue, nepepadborannoe AxkunonepHoe oomectso «M3narenscTBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. T'eomeTpus. 9 knacc. JlononHUTENbHbIE TJIaBbl K Y4eOHUKY ['eomeTpus.
Aranacsu JI.C. U ap. (7-9)Asrop: Aranacsu JI.C., byry3os B.®., Kagomues
C.b.

Paboune terpagu. 7, 8 u 9 knaccel. Aémopwi: Atanacsas JI. C., byryzos B.®.,
I'masros 0. A., IOanma U.N.

Junaktuyeckne marepuaisl. 7, 8 u 9 xnaccel. Aémopet. 3uB b.I'., Maiinep B.M.
Temaruueckue Tecthl. 7, 8 u 9 knaccel. Asmopsr: Muiienko T.M., birakos A.JI.
CamocTrosTenbHbIE U KOHTPOJIbHBIE pa0oThI. 7, 8 1 9 kiaccel. Aémop. uenckas M.A.
Juarnoctuueckue tectsl. 7-9 knaccel. Aeémop: Peoxuk B..

Mertoauueckue pekomenganuu. 7, 8 u 9 knaccel. Agmopwi: Atanacsu JI.C., byry3oB
B.®., I'nmazros FO.A. u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

N

Noobkow

NHTEPHET

Poccuiickas snekTponHas mmkosa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Sunexc. Yueonuk» https://education.yandex.ru/home/
« Knacey. https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaiin».https://edu.sirius.online
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