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IHHOACHUTEJIBHAS 3AIIMCKA

['eomMeTpusi Kak OJWMH M3 OCHOBHBIX pAa3/IEJIOB IIKOJBHOM MATEMATHKH,
MMEIOIINIA CBOEH LEIbI0 00ECIEeUNUTh M3yYEHUE CBOWMCTB M pa3MepoB (uUryp, ux
OTHOLIEHUM M B3aUMHOE  pPAaclOJIOKEHHE, OIHMPAETCS Ha JIOTMYECKYIO,
JOKa3aTeIbHYI0 JUHUIO. LIEeHHOCTh M3y4YeHUs reoMEeTpUH Ha YpOBHE OCHOBHOTO
o01ero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOIUTD
JOKa3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JJOTUYECKUE YMO3aKIOUYEHUs, TOKA3bIBATh
UCTUHHBIE YTBEP)KICHHS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
paccyKIeHuss «OT TIPOTHBHOIO», OTJIMYAaThb CBOMCTBA OT  IPU3HAKOB,
dbopMynHpoBaTh 0OpaTHBIE YTBEPKACHUSI.

Bropoii 1nenbr0 u3ydeHHs] T€OMETpPUM SIBISETCS HUCIHOJIb30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KaK MaTEeMaTU4YEeCKUX, TaK M IMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealibHOM >ku3HU. OOyyaromuics JOJDKEH Hay4UThCs
OIpPENEINTh TEOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAMM JAHHBINM UYEpPTEX WU
PUCYHOK, HAUTH TUIOMIAAb 3€MEJILHOTO YYacTKa, pacCUUTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalelis Wik TpeOyeMble pa3Mepbl rapaxka ajis aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYMCIMTEIbHAS JMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3agad MPAKTHUECKOIO XapakTepa OOYYaroIIMKCsS YYUTCS CTPOMUTH
MaTeMaTUYeCKHEe MOJEIU  PEAIbHbIX JKU3HEHHBIX CHUTYallMi, IPOBOJMTH
BBIYMCIICHUS U OLIEHUBATh aJ€KBATHOCTH MOJIYyYEHHOI'O PE3YNbTaTa.

KpaiiHe BaxxHO MNOJYEPKUBATH CBSI3M T€OMETPUU C JPYTUMH Yy4eOHBIMU
npeaMeTaMHu, MOTUBUPOBATh HUCIIOJIB30BaTh OMpPEAETICHHs] TEOMETPUUECKUX (PUTYD
U TIOHSATUH, EMOHCTPUPOBATH MPUMEHEHHE MOJIYUEHHBIX YMEHHH B (pu3MKe U
TEXHUKE. OTH CBsI3M HauOosee SpKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meron koopauHaty u «Teopema
[Tudaropayr.

YueOHnblii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIINE OCHOBHBIE pa3Ieibl
conepxanusi: «l'eomerpuueckue (GuUrypel H UX CBOMcTBa», «M3mepenue
FEOMETPUYECKUX  BEIMYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH»,
«BekTopb», «JIBUxKEHUS IIOCKOCTY, «IIpeoOpazoBanus mogoous».

Ha uzyuenue yaeOHoro kypca «I'eomeTrpusi» orBogautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 vaca B Hemenm0), B 8 kiacce — 68 yacoB (2 daca B HeAemn0), B 9
Kiacce — 68 gacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTHSA TeoMeTpun. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buabl
yrioB. BeprukanpHble W CMeXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTrOJIbHHUK. [lapamienbHOCTh M NEPHIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunble  ¢Qurypsl. OCHOBHbIE CBOWCTBA OCEBOM CHMMETpHUHU.
IIpuMepbl CUMMETPHUM B OKPYXKAIOLIEM MUPE.

OCHOBHBIE MOCTPOEHUS C MOMOIIBI LUPKYJS W JIMHEWKH. TpeyrojibHUK.
BricoTta, Menuana, OMCcceKTpuca, UX CBOMCTBA.

PaBHOOEApEHHBII M PABHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYr OJIbHUKA.

CpoiicTBAa ¥ TpU3HAKU paBHOOEAPEHHOrO TpeyrojdbHuKa. I[lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NpU3HAKK NapajuIebHbIX NpsMbIX. CyMMa yIriioB TPEYroiabHUKA.
Brenrnue yrisl TpeyrojibHHKA.

[IpssmoyrosibHbI  TpeyroibHUK. (CBOWCTBO MEIHAHBl MPAMOYTOJIEHOIO
TPEYroJbHUKA,  TNPOBEAEHHOM K  runoreHyse. [IpusHakm  paBeHCTBa
IPSIMOYTOJIbHBIX TPEYTOJILHUKOB. [IpSIMOYTOJIBHBIN TPEeyTronbHUK C yriaoMm B 30°.

HepaBeHcTBa B TI€OMETPUHU: HEPABEHCTBO TPEYr'OJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJiplIeM yriie W OOoJbLIe CTOpOHE TPeyrojbHHUKA.
[lepnieHIUKYyIIAp ¥ HAKJIOHHAS.

I'eomerpruueckoe wmecto ToOYeK. buccektpuca yrima ©W  CEpeAUHHBIN
NEPIEHAUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W KpYyr, XOpJa W JuUaMeTp, HUX CBOWCTBA. B3aumHoe
PacCIONIOKEHUE OKPYKHOCTH M mpsimou. KacarenpHas M cexymias K OKPYKHOCTH.
OKpyXHOCTb, BIHCaHHas B Yyroj. BnucaHHas W ONUCaHHAas OKPYKHOCTHU
TPEYr OJIbHUKA.

8 KUIIACC

Yereipéxyronpauku. [lapannenorpamm, ero nmpu3Haku U CBOMCTBA. YacTHBIE
Clly4au MapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamerus, €€ CBOMCTBA M IPU3HAKHU.
[IpssMoyrosbHas Tpanenusi.

Meron yneoenuss menuassl. LleHTpansHas cumMmerpusa. Teopema daneca n
TeopeMa O MPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHure nuHAM TpeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KOdPduimeHt mnomoodus. IlpuzHaku momoOUs
TpeyroibHUKOB. [I[puMeHenne noao0us Npu pelieHny MPaKTUYECKUX 3a/1ay.



CpoiicTBa 1momanel reomerpudyeckux ¢uryp. @opmyibl A IUIOIIAIH
TPEyroJiibHUKa, MapajjenorpaMma, pomoa u Tpaneuuud. OTHOLIEHHE IUIOLIAAEH
MoA0O0HBIX GUTYP.

Beluucnenue 1omaneld TpeyroJibHUKOB 1 MHOTOYI'OJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
IPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yriia MPsIMOYrOJIbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuueckue (yHKIHH
yriioB B 30, 45 u 60°.

BrnmcanHble W LEHTpPAJIBbHBIE YIJIbl, YroJd MEXIY KacaTeJbHOW M XOPAOU.
Yrmel  Mexay XopaamMu M CeKyIIMMHU. BrhucaHHble W ONHCAHHbBIE
YEeTBIPEXYTOJIbHUKYU. B3auMHOE pacnosnokeHue HAByX OKpykHocred. Kacanue
oKkpyxkHOCTel. OO1IHe KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, Tanreic yrmoB or O go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIbI PUBEICHHUS.

Pemenue TpeyrospHHKOB. TeopemMa KOCHHYCOB H TEOpEMa CHHYCOB.
PemieHne mnpakTUyecKUX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [Togo0re coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mHpOU3BENEHUH OTPE3KOB XOpA, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYILHX, TEOpPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, amuHa  (MOOyNnb)  BEKTOpa,  COHANpaBJEHHBIE  BEKTOPHI,
OPOTUBOMNOJIO)KHO  HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpalMy HaJ BEKTOpamu. PasiokeHHe BEKTOpa IO IBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHatsl BekTOopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XK/ICHHSI IJTUH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHHUs NPSAMON U OKPYKHOCTH
B KOOPJIMHATAX, MEPECEUECHUE OKPYKHOCTEU U MPAMBIX. METOJ KOOpJAMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJdbHUKM. JInmmHa oOkpyxkHOcTH. ['pagycHas wu
paavaHHas Mepa yria, BBIYMCICHHE JJIMH Iyr okpyxHocted. Ilnomans kpyra,
CEKTOpAa, CErMEHTA.

JIBU>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (PUryp (3jieMeHTapHbIe
npeacrasienus). [lapannensusiii nepenoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATBHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapakTEepU3yIOTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPONUIOMY UM  HACTOALIEMY POCCHUUCKOU
MAaT€MAaTUKH, I1IEHHOCTHBIM  OTHONIEHHMEM K  JIOCTHKEHUSIM  POCCHUHUCKHX
MaTEMATUKOB M POCCHMCKOW MAaTEMATUYECKOW WIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaskIaHCKoOe 1 JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHHEM O MAaTeMAaTHUYeCKHMX OCHOBaX (PYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SBJICHHI, MPOLENYp I'PaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO STUYECKHUX MPOOJIeM, CBSI3aHHBIX
C MPAKTUYECKUM MPUMEHEHUEM [JIOCTUKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX MPUHIIUIIOB B JICSITEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCHIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE B PEIICHUM TMPAKTUUECKUX 3a/1ad
MAaTeMaTH4YECKOW HAIIPABIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMAaTUYECKOTO
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKM3HM JJIsl YCIENMHOM mpodeccruoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HaHHBIM BHIOOPOM H
MOCTPOCHUEM WHIMBUIYAILHON TPACKTOPUU OOPAa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K  3MOILIMOHAJBHOMY M  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEHICHUH, pacCyXJECHUW, YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPE/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOIBI U
oOIIecTBa, MOHUMAHWEM MAaTEMAaTUYECKOM Haykd Kak cdepbl 4YeTOoBEYECKOM
NEATENBHOCTH, 3TaNoOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHUS LUBUIIU3ALWH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW M MaTEMAaTHYECKON KYyIbTYpPOil KaK CPeICTBOM
MO3HaHUSI MHPA, OBJIAJACHUEM TMPOCTEUIIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
JEATENBHOCTH,

6) ¢usnueckoe BocnuTaHHMe, (POPMHUPOBAHME KYJILTYPbl 310POBbS W
IMOIMOHAJIBHOI0 OJ1arONmoJIy4us:



TOTOBHOCTBIO IPUMEHSTh MaTEMaTHYECKHUE 3HAHUS B HHTEpEcax CBOETO
3I0POBBSI, BEICHHUS  3JI0POBOrO  oOpa3a  KU3HM  (30pOBOE  IHTaHUE,
cOQTaHCHPOBAHHBIA PEXUM 3aHATHA W OTIbIXa, peEryisipHas Qu3ndeckas
AKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCUM, TPHU3HAHHEM CBOETO
mpaBa Ha OIIMOKY M TAKOTO K€ Mpapa APYyroro 4eioBeKa;

7) 3K0JIOTMYeCKOE BOCIIUTAHME:

OpHEHTAIMEH HAa MPUMEHECHHE MaTEeMAaTHUYECKUX 3HAHUH IS PEIICHUs 3a/1a4
B 00JIaCTU COXPaHHOCTH OKpY’)Karolleld cpefbl, TUIAHUPOBAHUS TOCTYIIKOB H
OIICHKHM WX BO3MOKHBIX TIOCJIEJICTBUIN JII OKPYXKAIOIIEeH Cpeabl, OCO3HAaHUEM
I00aJIbHOTO XapaKTepa dKOJOTUUECKUX MPoOJIeM U MyTel UX peIieHus;

8) aganTanmsa K U3MEHSIOIMMCS YCJIOBUAM COLHAILHOW M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSX HEOMPENCTIEHHOCTH, MOBBIIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO ACATEIHHOCTh, B TOM YHCIIE
YMEHUE YUHUThCA Yy APYrUX JIOAeH, mpuoOpeTrarb B COBMECTHOM JI€SITCIBHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITETCHIIMH U3 OIIBITA APYTHUX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMyIMpOBaTh UACH, IOHATHS, TUIIOTE3bI 00 00BEKTAX M SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEH, TJIaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYallMO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAllMIO KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PENICHUs] W ACUCTBUS, (OPMYIUPOBATH M OIEHWBATH PHUCKU U
nocneACTBUA, GOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUA
Ba3oBble Jornueckue a1eMcTBUA:

e BBUIBIATH U XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKW MaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHWH MEXAYy MOHATUIMH, (HOPMYyIHPOBATH
ONpENENeHNs]  TOHSATHHM, YCTAaHABIMBAaTb  CYIIECTBEHHBIM  INpPU3HAK
KJaccu(UKaIMi, OCHOBaHUS i1 OOOOIIEHHS W CpPaBHEHHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCIpUHUMATh, (OpMyIUpPOBaTH U  NPeoOpa3oBBIBATh  CYXKACHUS:
YTBEpAUTEIbHbIE W OTpULIATEIbHBIC, E€AUHUYHBIC, YaCTHbIE W OOUIME,
YCIIOBHBIE;

e BBUIBISITh  MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U  H
OpoTHBOpeuMsi B (pakTaxX, JaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX,
Ipeaaratb KpUTEpUU I BBIIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C HCIOIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKJIIOUEHHUH 110 aHAJIOTUY;

pa3bupaTh q0Ka3aTENbCTBA MAaTEMAaTHUECKUX YTBEPXKACHHM (TIPAMBIE U OT
IPOTUBHOIO), TMPOBOJUTH CAMOCTOSATEIBHO HECIIOKHBIE JOKa3aTesIbCTBA
MaTeMaTHuecKux (akTOB, BBICTPaWBaTh aAPryMEHTAIMIO, MPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000OCHOBBIBATh COOCTBEHHBIE PACCyKICHUS;
BBIOMpATh CMOCOO pelIeHHus] y4eOHOW 3a/auu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbHIOMPATh HamOojiee MOAXOMAIUMNA C Yy4ETOM
CaMOCTOSATEIILHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3zoBrble ucciienoBarejLCKHe 1eHCTBYA .

UCIOJIb30BaTh BOIMPOCH KaK HMCCIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopmMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUHE, MpodIemMy,
CaMOCTOSITENIbHO ~ yCTaHABIMBAaTh MCKOMOE M JaHHOe, (HOPMHPOBATH
TUIIOTE3Y, apr'yMEHTHPOBATh CBOIO TTO3HUIIUIO, MHEHHE,

OPOBOAWTH 10 CAMOCTOSITENILHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN
9KCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHIE IO YCTAHOBJICHUIO OCOOECHHOCTEH
MaTeMaTU4YecKoro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKITY COOOI;
CaMOCTOATENIbHO (OPMYIIMPOBATH OOOOIIEHHSI U BBIBOJBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAONIOACHUS, HCCIEAOBaHUsA, OIEHUBATh JOCTOBEPHOCTDH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 000OIICHUI;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTAThH
IPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaunmneii:

BBISIBJIATh HEJOCTATOYHOCTh W HW30BITOYHOCTh HMH(OpPMAINH, TaHHBIX,
HEOOXOAMMBIX ISl pEeIlICHUs 3a]auH;

BBIOMpATh, AaHAINW3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3INYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (GopMy MpeACTaBieHUs HMHPOPMALMM M WUIIOCTPUPOBATH
pemiaeMble 3aJaydl CXEMaMH, JuarpaMMaMiy, HWHOW Tpapukod H HX
KOMOUWHAITUSIMU,

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO KPUTEPHUSIM, MPEIOKEHHBIM
YUUTENIEeM U CPOPMYTHUPOBAHHBIM CaMOCTOSITENBHO.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

BOCIIPUHUMATh U (OPMYJTUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U LETSIMU OOIIEHMS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTAX, JAaBaTh IMOSICHEHMS IO XOIy pPEUICHUS
3aJ1a4i, KOMMEHTHUPOBATh MMOTYYEHHBIN pE3ynbTar;

B X0/i¢ 00CYKJI€HUS 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYKAAEMOU TEMBI,
npoOJieMBbl, pelaeMoi 3a/1a4yu, BbICKa3bIBaTh MJIEH, HAlleJICHHbIE HA TIOUCK



pEIlIeHUsI, COMOCTABIATb CBOU CYXKACHUS C CYXKICHUSMU JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKMBATh PA3JIMUYM€ U CXOJCTBO MO3UIIUN, B
KOPpEKTHOU (popme GopMyIHpoBaTh PA3HOIIIACHsS, CBOM BO3PAKECHHUS;

e MPEICTABISAThH pe3yabTaThI pelieHus 3a/1a4u, AKCIIEPUMEHTA,
UCCIIEI0BAaHUs, TPOEKTA, CAMOCTOSTEILHO BEIOMPATh (hOpMaT BBICTYILJICHUS
C Y4€TOM 3a/1a4 MPE3EHTAIMU U OCOOEHHOCTEH ayuTOPHH;

e TIOHUMATh U HUCIOJIH30BATH MPEUMYIIECTBA KOMAHAHOW ¥ MHIUBUTYaIbHON
paboOTHI TP PEIICHUHU YUEOHBIX MAaTEMATHUYECKUX 3a]1a4;

e MPUHUMATH I€JIb COBMECTHOW MESITEIbHOCTH, MJIAHUPOBATh OPraHU3ALUIO
COBMECTHOM paloThl, pacmpelnensiTb BUABI padOT, JA0roBapuBaThHCH,
00CYXXJIaTh TMPOIECC U PE3yNbTaT PadOTHI, 0000IATh MHEHHSI HECKOJIBKUX
JIIO/CH;

e y4yacTBOBaTh B TpynmnoBeix ¢dopmax padboTel (oOcyxkaeHUs, 0OMeH
MHEHHUSIMHU, MO3TOBBIC IITYPMBI U JAPYTHE), BHIMOIHITH CBOIO YacTh paOOTHI
U KOOPJIMHHUPOBATh CBOM JIEUCTBUS C JPYTUMH YICHAaMH KOMAaHJIbI,
OLIEHMBATh KAaYeCTBO CBOETO BKJaja B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIe 1eliCTBUS
Camoopranmzanmsi:

e CaMOCTOSATENIbHO COCTAaBJATH IUIAH, AJTOPUTM peUIeHUs 3afaud (WM €ro
4acTh), BBIOMpATh CHOCOO pelIeHUs ¢ Y4€TOM HMEIOIIMXCS PECYpCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U  KOPPEKTUPOBAThH
BapUaHThI PEIICHHUI ¢ y4ETOM HOBOW MH(pOPMALIUU.

CaMOKOHTPO/Ib, 3MOLMOHANBbHBIM HHTE/VIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pELIEeHHs] MaTEMaTUYECKON 3a1a4H;

e MPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh P PELICHHUH 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HalJJEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBHUE PE3yibTaTa ACATEIbHOCTU MOCTABICHHON LIENIA U
YCIIOBUSAM, OOBSCHATHh MPUYUHBI JTOCTHXKEHHUS WJIM HEIOCTHXKEHHS LENH,
HAXOJUTh OIINOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 KJjacce OOYYaIOIIMMCS TIOTYYUT CIIEIYIOIIHAE
IPEIMETHBIE PE3YyJIbTaThI:

Pacno3naBarh u3yyeHHbIE T'€OMETPHUUECKHE (QUIYpBl, ONpPENeNiATh HX
B3aMMHOE PACIOJIOKEHUE, H300pa)kaTh T€OMETpUYecKue (GUTYpbl, BBIMNOIHATH



YEpPTEXKU II0 YCIOBUIO 3a1aud. M3MepsaTe JMHENMHBIE W YIJIOBBIE BEIWYMUHBL.
Pematp 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH TNPEAMETOB B
peabHON KM3HHU, pPa3MEpOB IMPHUPOAHBIX OOBEKTOB. Paznmuuarh pa3mepbl 3TUX
O00BEKTOB MO MOPSAAKY BEITUUUHBI.

CTpoUTb UepTEXKH K TEOMETPUUECKUM 3a]a4aMm.

Ilonb30BaTbCs NPU3HAKAMM PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BATh
PU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEUICHUU 33/1a4.

IIpoBOAUTE JOrMYECKUE PACCYKIECHHS C MCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

Ilonb30BaTbCsl NPU3HAKAMHM PABEHCTBA MPSAMOYIOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEAMWAaHbl, MNPOBEAEHHOM K  THUIIOTEHY3€  NPAMOYI'OJBHOIO
TPEYroJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a0a4.

OmnpenensaTs napajuieIbHOCTh MPSIMBIX C TOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. Onpeaeniars napajieIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrO MPSIMOM.

PeraTe 3a1aumn Ha KieT4aToil Oymare.

[IpoBOIUTH BBIUMCICHUS W HAXOJIUTh YHCIIOBbIE W OYKBEHHBIC 3HAUCHMUS
YJIJIOB B TIEOMETPUYECKMX 3aJadax C MCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB WM MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpPa30BAaHHBIX MpH
NIEPECECUCHUN JABYX NapajUIeNIbHBIX MNPSAMBIX CceKymen. Pemars npaktuueckue
3a/1a4M Ha HAXO0XKIECHUE YIJIOB.

Biiagerp NOHATHEM TI'€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPEHEATh
OMCCEKTPUCY yIJia U CEpeANHHBIN NEPIEHIUKYISP K OTPE3KY KaK reOMETPUYECKHE
MeCTa TOYEK.

@opmMyIHpoOBaTh OINPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TTOJIb30BaTbCSI X CBOWCTBAMM. Y METh ITPUMEHSATH 3TU CBOMCTBA MPH
peuieHnuy 3aaad.

Brnanerp moHsTMEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomp3oBarbes (akTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB
TPEYroJIbHUKA IIEPECEKalOTCsl B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAOTCS B OJJHON TOUKE.

Biramerp NOHATHEM KacaTeIbHOW K OKPYKHOCTH, ITOJIb30BaTbCA TEOPEMOU O
NEPIEHAUKYIIAPHOCTH KacaTeJIbHOU U painyca, IPOBEAEHHOIO K TOUKE KACAHUS.

[Tonb30BaThCs MPOCTENIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMM, ITOHUMATH
VX IIPAKTUYECKUU CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TTOMOILIBIO LIUPKYJIA U
JIMHEWKU.



K xoHiy oOydeHuss B 8 kjacce oOOydarOIIMIICS TONYYUT CIEAYIONIHME
IIPEMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTb OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMM IIPU PELLIEHUU T€OMETPUYECKUX 3a1a4.

[IpMeHsATh CBOMCTBAa TOYKHM MEpeceYeHus] MeAHaH TPEyrojbHHUKa (LIEHTpa
Macc) B peUICHUH 3aad.

Brnanerp noHsTHEM CpeIHEN JUHUM TPEYTrOJbHUKA, IPUMEHATH €€ CBOMCTBA
IIpU pElIeHUU TeomeTpuuyeckux 3axad. llomb3oBarbess Teopemoin dPaneca u
TEOPEMOM O NPONOPLUMOHAIBHBIX OTpPE3Kax, MNPUMEHATb WX Ui PELICHUs
NIPaKTUYECKUX 3a]a4.

[TpuMeHATh mpu3HaKKU MOJ00US TPEYTOJIbHUKOB B PEIICHUU T€OMETPUUECKUX
3a/1a4.

[Tonb3oBathesi Teopemoit [ludaropa nns pemieHHss TEOMETPUYECKUX H
MpakTUYecKkux 3aaad. CTpoUTh MaTEMaTUYECKyI0 MOJEIb B MPAKTUYECKHX
3a/1a4ax, CaMOCTOSITEIbHO JENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIUHBI.

Biamerp nNOHATHMAMM CHHyCa, KOCHHYCA M TaHI€HCAa OCTpPOro yria
MPSAAMOYTOJIBHOTO TpEyroibHUKa. [101630BaThCAd 3TUMU NOHATHUAMU IS PELICHUS
IIPAKTUYECKUX 3a/a4.

Beraucnars (pa3audyHbIMU COCOOAMM) TUIONIAb TPEYTrOJdbHUKA U TIIOLIAIN
MHOTOYTOJIbHBIX ~ (uryp (HoJb3ysicb, TIZ€ HEOOXOAWMO, KaJbKYJISATOPOM).
[IpuMeHATh MOTYyYEHHBIE YMEHNS B IPAKTUUECKUX 3aa4ax.

Biiagers NOHATHUSAMM BIIMCAHHOIO M LEHTPAJIBHOIO YIJIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpAaMu (CEKYIIUMH) U YIIIe MEKIY
KacaTeJIbHOU U XOPAOH IPY PELICHUN FeOMETPUUECKUX 3a1ay.

Biiamers moHATHEM ONHMCAHHOIO YETHIPEXYI'OJIBHUKA, ITPUMEHSTh CBOMCTBA
OMMCAHHOI'O YEThIPEXYTOJIbHUKA MPY PELICHUN 3a/1a4.

[IpuMEHATh MOMYYEHHBIE 3HAHUSA HA NMPAKTUKE — CTPOUTH MATEMaTUYECKUE
MOJENH ISl 33/1a4 PEAJIbHOU JKU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpUMEHEHUEM TMOAOOUS U TPUTOHOMETPHUM (MOJB3YSICh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHiy oOydeHus B 9 kjacce oOydaroIIMiiCS TOMYYUT CIEAYIONIHNE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAaXOAHWTh C HX
IOMOIIIbIO PA3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJIbHOI'O TPEYTrOJbHUKA («pEeLIeHHE
IPSIMOYTOJIbHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOLIBIO0 KANbKYJISATOPA) IITUHBI
Y YTJIbI JUI HeTaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThest (hopMynaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM [UJII HAXOXKJICHHS COOTHOLIEHUH MEXIAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.



Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB I HAXOXKIEHUS PA3IUYHBIX
AJIEMEHTOB TPEYroJbHUKA («PEIICHWE TPEYTrOJIbHUKOBY), MPUMEHATh HUX IMpPH
pELIEHNN T€OMETPUYECKHX 3a/1a4.

Bnanerp moHsTHSMM = npeoOpa3oBaHUsS  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (huryp. [lonb30BaThCsi CBOMCTBAMU MOAOOUS TPOU3BOIBLHBIX
¢uryp, ymeTb BBIUHUCIATH JUIMHBI U HAXOOUTh YIJIbI Yy MOAOOHBIX (QUTYP.
[IpuMeHsATH CBOMCTBA MOMOOMS B MPAKTHYSCKHX 3ajadaX. YMETh IPHUBOIUTH
npuUMepbl NOJOOHBIX PUTYP B OKPYKAIOILIEM MUpE.

[Tosp30BaThCs TEOPEMAMU O MPOU3BEIEHUN OTPE3KOB XOPJI, O POU3BEACHUU
OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMHU, MOHMMATh MX T€OMETPUUYECKUN U (U3NYECKUIN
CMBICJ, TMPUMEHSATh UX B PEIICHUH TEOMETPUYECKUX M (PU3NYECKUX 3a/ad.
[IpuMeHATh CKaJsIpHOE NPOM3BENCHHME BEKTOPOB JUIsl HAXOXKACHUSA JUIMH U
yrioB.Bnasers MoHATHEM CPENHEN JIMHUN Tpalelny, IPUMEHTh €€ CBOWCTBA MPU
PELICHUH T€OMETPUYECKHX 3a/a4.

[lonp30BaThCsl METOAOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATH €ro B
PELICHUH T€OMETPUYECKHUX U TPAKTUYECKHUX 33/1a4.

Biagets NOHATHSAMU NPaBWIBHOTO MHOIOYI'OJIBHHKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTU OKPY’KHOCTH W PaJMaHHOW MEPBI YIJIa, YMETh BBIYUCIATH IUIONIA/Ib
Kpyra u ero yacteid. [[puMeHATh noiay4eHHble YMEHU B IPAKTHYECKHUX 3aa4ax.

Haxomute ocu (MM UEHTPBI) CUMMETPUM (PUTYp, TPUMEHSATH IABUKEHUS
IUIOCKOCTH B MMPOCTEUIINX CIIYJasiX.

[IpuMeHATh MONMyYEHHBIE 3HAHMS HAa MPAKTHUKE — CTPOUTh MaTeMaTUYECKHE
MOZENH JJIA 3a[1a4 PEaJTbHOM )KU3HU U TPOBOJIUTH COOTBETCTBYIOIIUE BBIYNCICHUS
C NpPUMEHEHUEM MOAO0US U TPUTOHOMETPUUYECKUX (PYHKUMHA (MONb3yACh, THe
HE00X0AUMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosuyecTBo yacos OcHOBHOE cozpepkaHue OcCHOBHBIE BUIBI AEATEIBHOCTH
HaumenoBanme Kou o0yyaromuxcs JJICKTPOHHEIE
Ne Ipak (uudposbie)
n/n PAICIOB M TEM Bcero Tposb THYEeCKHe 06pa30BaTeJ’ILH
MPOrpaMMblI HbIE
paGoTsI padoThI ble pecypchl
IIpocreitme DopMyJIHPOBATH OCHOBHBIE
TEOMETPHYECKHE TIOHATHS U OIPEACIICHUSI.
OOBEKTHI. PacnosnaBarhb n3ydeHHbIE
MHOroyromnpHuK, reoMeTpHuYeCcKie (QGUTYPHI,
JIOMaHasl. onpenessATh UX B3aMHOE
CMexHbIe U pacroioKeHre, BHIOJIHATH
BEPTUKAJIbHBIE YIJIBL. YEPTEXK 110 YCIIOBUIO 3aJaUH.
Pa6ora ¢ nmpocteiimmmvu | [IpoBoauTs npocreiinme
YepTesKaMu. MOCTPOEHUSI C TOMOIIBIO IUPKYJIS
N3mepenue IMHEHHBIX U | U TUHEHKU. U3MepATh JTHHEHHbBIE
IIpocreiimme YIIIOBBIX BEITMYHH, Y YTJIOBbIE BEJIMYHMHBI
TEOMETPHYECKHE BBIYMCIICHHE OTPE3KOB U | T€OMETPUUYECKUX U MPAKTHYECKUX 5
HOIMoTEeKA
(bUrypsl U BX YTJIOB 00BbeKTOB. OnpenesaTh «Ha IJas LIOK
CBOICTBA. 13 pa3mepsl peajbHbIX O0BEKTOB, https://m.edsoo.r
N3mepenue NPOBOAUTH IPpyOYIO OLIEHKY MX Wit 4 15e'28 )
TEOMETPHYECKUX pasmepoB. Pemarsb 3a1aun Ha .
BEJIMUUH BBIYMCIICHHE JIJIMH OTPE3KOB U
BEJIMYMH YIJIOB.
Pemars 3a1aun Ha B3auMHOE
pacIoyIoKeHHE TeOMETPUIECKUX
¢uryp. llpoBoauTs
KIaccu (GUKAIHUIO YTJIOB,
BBIYHMCJSITH JIMHEHHBIE U YTIIOBBIC
BEJIMYHMHBI, IPOBOAUTH
HE00XOIMMBIE JOKa3aTeJIbHbIE
paccyxaeHus. 3HAKOMHUTbHCS €
HCTOPHUEN Pa3BUTHS T€OMETPHU



https://m.edsoo.ru/7f415e2e
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TpeyronbHUKH

26

IlonastTue 0  paBHBIX
TPEYroJbHUKaX U
MIEpPBUYHBIE
IpeJCTaBICHUS O PAaBHBIX
¢urypax. Tpu mnpusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipusnaku paBEHCTBA
IIPSIMOYTOJIBHBIX

TPEYT OJIbHUKOB.
CsoiictBO MeZliaHbl
MPSIMOYTOIEHOTO
TPEYTOJIbHUKA,
MIPOBENEHHON K
TUIIOTEHY3E.
PaBHOGenpeHHbIE 71
PaBHOCTOPOHHHE
TpeyronbHUKH. [Ipu3Haku
u CBOICTBa
paBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasenctsa B
TEOMETPHH.
IIpssmMoyronbHbII
TPEYrOJbHUK C YIJIOM B
300 Cymma  yrios
TpeyroibHuka. Bremnune
YIJIbI TPEYT OJIbHUKA

Pacno3HaBarh nmapsl paBHBIX
TPEYTOJIILHUKOB Ha TOTOBBIX
yeprexax (C ykazaHHeM
pU3HaKoB). BeIBOTUTH
CJIeICTBUS (PaBEHCTB
COOTBETCTBYIOIINX AJIEMEHTOB) U3
PaBEHCTB TPEYT OJIbHUKOB.
@DopMyJIHPOBATH  ONpEICIICHUS:
OCTpPOYTOJIBHOT'O, TYIOYTOJBbHOTO,
IPSIMOYTOJIEHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHHKOB;
OMCCEKTPUCHI, BBICOTHI, MEIWAHbI

TPEYTOJIbHUKA; CEPEIMHHOTO
HEepIeHINKYJIIsIpa OTpE3Ka;
nepumerTpa TPEYrOJIbHUKA.
Boruucsrs CyMMY YTJIOB
TPEYToJIbHUKa U MHOI'OYTI'OJIbHHUKA.
Haxogutnb YHUCIIOBBIC u

OyKBEHHbIE 3HA4YCHWS YIJIOB B
T€OMETPUUYECKUX 3a7auax c
WCIOJIb30BaHUEM TEOPEM O CyMME
YTJIOB TpeyrojJbHUKa u
MHOI'OYT'OJIbHUKA.
DopMyTHPOBATH CBOICTBA U
MPU3HAKU PAaBHOOEIPEHHOTO
TpeyronsHuka. CTpouTh
YEpTEXH, peliaTb 3a1a4u C
MOMOILIBIO HAXOXKICHHSI PABHBIX
TpeyronbHUKOB. IlpuMeHATH
MIPU3HAKN PaBEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB B
3amagax. Mcnoab3oBaTh
UQpPOBBIE PECYPCHI 1JIsT
HCCJIeJOBAHMUS CBOICTB
M3y4aeMbIX QHUTyp.

Bubmumoreka
LHOK
https://m.edso0.r
u/7f415e2e
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3HAKOMHUTBCA ¢ HCTOpPHe
pa3BUTHUS TEOMETPHUU

[lapannensHbie npsivele, | MopMyaupoBaTh MOHSATHE

ux cBoiictBa. Hakpect MapajuieIbHbIX MPSIMBIX,

Jexkalue, HAXO/HTh MPaKTUIEeCKUE

COOTBETCTBEHHBIE U npumepsl.  M3ywyarb  CBOICTBa

OZTHOCTOPOHHUE YTJIBI, YTJIOB, 00pa30BaHHBIX npu

00pa3oBaHHbIE TPU MIepECEUEHN N napaiensHeix | bubnmoreka
[TapamtenbHble 10 IIEPECEUECHUN npsameix  cekyuiei. Iposoamts | [OK
npsiMble napauIeIbHbIX MPSIMBIX JA0Ka3aTeJbCTBA NapajviesabHocTu | https://m.edsoo.r

cekymeit). [Ipusnak JIBYX HPSIMBIX C MOMOIIBIO YIJIoB, | U/7f415e2e

MapaJUIeIbHOCTHU NMPSIMBIX | OOpPa30BaHHBIX IPH IE€PECEUECHUH

4yepe3 paBeHCTBO STUX MPSIMBIX TPEThEU MPSMOH.

PacCTOsIHUI OT TOUEK 3HakoOMUTbCSI € HMCTOpHei

OJTHOM MPsAMOM 10 BTOPOM | pa3BUTUSA FE€OMETPUU

MPSIMOM.

OxpyxHOCTb, Xopaa Hu | PopMyJHPOBATH ONpeIe/IeHHU:

JIMaMeTp UX CBOMCTBA. | OKPY>KHOCTH, XOPBI, AUAMETpa 1

KacarenbHas K | KacaTelIbHOU K OKPYKHOCTH.

OKPYXHOCTH. M3yuyaTh UX CBOICTBA, IPU3HAKH,

OKpyKHOCTb, BIUCAHHAs | CTPOUTH

B yTOIL. gyeprexxu. Mceaenosars, B ToM

Honatue o I'MT, | yucne ncnoabsys uudpposbie

NPUMEHEHHE B 331a43X. | pecypchl: OKPYKHOCTS,
OKpY>KHOCTb U buccextpuca 1| BMcaHHYIO B yroJjI; IIEHTP Bubnrorexa
KpyT. 14 CEPCIUHHbIN OKPYKHOCTH, BITACAHHOM B [OK
I'eomerpudeckue TCPHCHANKYIHIP KT oI paBeHCTBO OTpe3KoB https://m.edsoo0.r
IIOCTPOCHUA FCOMCTPHACCKHE — MECTA | L acarenshbix. Memoab3osaTh u/rfalSeze

TOYEK.
OKpyX HOCTb, ONHCAaHHAsS
OKOJIO TPEYroJIbHUKA.
OKpyXKHOCTb, BIOUCAHHAs
B TPEYTOJIbHHUK.
[Ipocreiimme 3amaun Ha
MTOCTPOCHHE

metoa I’ MT mns mokazateancTBa
TEOpEM O IIEpPeCeUCHUN
OMCCEKTPUC YIIIOB TPEYTOJbHUKA
Y CepEANHHBIX MEePIICHANKYISPOB
K CTOpOHaM TPEYTrOJIbHUKA C
nomomsio I'MT.

OBgJ1aieBaTh NOHATHAMH
BITIMICAHHOM M ONIMCAHHOM
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OKPY>KHOCTEH TpeyroibHUKA,
HAXOAUTh LEHTPBI ATUX
OKpyXHOCTel. Pemiarb OCHOBHbIE
3a/la4yM Ha MOCTPOEHMe: yIa,
PaBHOTO TaHHOMY; CEPEINHHOTO
MepPHEeHUKYIIApa JAHHOTO
OTpe3Ka; MPSIMOM, MPOXOAsILIEH
4yepe3 JaHHYIO TOUKY U
MEPIEHAUKYIIIPHON TaHHOU
PSMOIL; OUCCEKTPUCH] JAHHOTO
yTIi1a; TPEyTrOJILHUKOB 10
Pa3IMYHBIM 3JIEMEHTaM.
3HaKOMMTBCS ¢ HCTOpHUEH
Pa3BUTHSA TEOMETPUHU

[ToBTOpEHME N

Pemarp 3apaum Ha IMOBTOPCHUEC,

TTosTopenwe, 0000111eHIE OCHOBHBIX HILTIOCTPUPYIOIIHE CBA3H MEXKIY Epgﬁnomm
0606H£CHI/IC 5 MIOHATUHA U METOZOB pa3IMYHBIMU YaCTAMHU Kypca https:/m.edsoo.r
e Kypea 7 Kacea u/7f415e2¢

OBIIEE

KOJIMYECTBO 68

YACOB I10

I[TPOTPAMME
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8 KUIIACC

KoamuecTBO 9acoB OcHOBHOE OCHOBHEIE BUJIBI
No HanMenona Mpaxk conep kaHue JIEeATENBHOCTH 00Y4JatOIIXCS JIEKTPOHHEIE
0 HUE Pa3iesioB U Kon (uudposbie)
n/n| Tem Bee TPOJILHbIE ruiec o0pa3zoBaTeJbHbIE
IporpaMMsbI ro paﬁoT],] Kkne pecypchl
paéoThI
[Tapamnemorpamm, H3o00paxkaTs M HAXOAMTH Ha
€ro MpU3HaKH U yeprexax
cBoiicTBa. YacTHbie YETBIPEXYTOMBHUKA  Pa3HbBIX
ciy4au BHJIOB U UX 3JIEMEHTBHI.
MapajuieIorpaMMoB DopmMyJIHPOBATH
(TpAMOYTOJIHHUK, onpeeJeHus:
poMO, KBaapar), ux napasuiesiorpamma,
MIPU3HAKU U IPSIMOYTOJIbHHKA, pomba,
CBOICTBA. KBaJparta, Tpaneuuu,
Tpanenusi. PaBHOOOKOA Tparnenuu,
PaBHoOOKas U MPSAMOYTOJIBHOM TPaICLyu.
IPSIMOYTOJIbHAS Joxa3bIBaTh "
Tpanenny. HCMO0JIb30BaTh npu | bubmmoreka
YeTbIpEXyTroIbHUKU 12 1 Merton yaBoenus pemiennm 3agav npusHakd u | [{OK
MeJIUaHBlI. cBoifcTBa: mapaenorpamma, | https://m.edsoo.ru/7f417e18
LentpanpHast MPSIMOYTOJIbHUKA, pomba,
CUMMETPHA KBagpara, Tparcuuu,
PpaBHOOOKOIA Tpanenuu,
IIPSAMOYTOJIBHOM TPaIlCLUH.
IIpumeHATH MeTOo]
YABOEHUS MeMaHbI
TPEYTOJIbHHKA.
Hcnoab3oBarh  1H(pPOBEIE
pecypchl i HCCIeIOBaHUS
CBOWCTB M3y4aeMbIX (QUTYP.
3HAKOMUTBCA € HCTOpHei
pa3BUTHSI TEOMETPUU
Teopema daneca u 15 1 Teopema @aneca wu | [IpoBoauTs mocTpoeHusi ¢ | bubmmorexa [JOK
TEeopeMa o TeopeMa 0 | IIOMOIIBIO UPKYIIS u | https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

MTPOTTOPITUOHAITBHBIX
OTpe3Kax,
O100HbBIE
TPEYTOJIbHUKH

MTPOTTOPITUOHAITBHBIX
OTpe3Kax.

Cpenmsist JIMHASA
TPEYroJIbHUKA.

Tpaneuusi, e€ cpeanss
JIMHHUSL.

IIponoprmonaibHbIE
OTPE3KH.

Lentp Macc B
TPEYTOJIbHUKE.
ITonoGHBIE
TpeyroipHukd.  Tpu
MpHU3HAaKa OO0
TPEYTOJIbHUKOB.
[MpumeHeHnue momOOHsI
npu pelIeHnn

MPAKTUYCCKUX 3ada4

JUHENKH C HCIIOJIBb30BaHUE
TeopeMbl daneca U TEOPEMBI
0 MPONOPLIUOHAIIEHBIX
oTpe3Kax, CTPONUTH
YETBEPTHIN
MPOTIOPIIMOHATBEHBIN
OTpPE30K. IIposoaurs
J0Ka3aTeJbCTBO TOTO, UTO
MEIMaHbl  TPEYroJIbHUKA
IIEpECceKaroTCsl B OJHOU
TOYKE, 1 HAXOAUTh

CBSI3b C IIGHTPOM  Macc,
HAXOOUTh OTHOIIEHWE, B
KOTOPOM MEAHMaHbl ACTSTCA
TOYKOM HMX IIEPECEUCHHUS.
Haxogutsb MoAO0OHbIE
TPEYTOJIbHUKH Ha TOTOBBIX
yepreXxxax €  yKa3aHUEM
COOTBETCTBYIOIINX
MIPU3HAKOB ITOA00MSL.
Pemars 3aja4u Ha
MOAOOHBIE TPEYTOIBHUKA C
MTOMOIIBIO CAMOCTOSTEBHOTO
IIOCTPOEHUSI  4YEpPTEXKEH U

HaXOXKIEHUS MMOTO0HBIX
TPEYTOJILHAKOB.

IIpoBoauTh
JI0KA3aTeJLCTBA c

WCIIOJIb30BaHUEM TIPU3HAKOB
oJTO0MSI.

Joxa3pIBaTh TpU NpH3HAKA
MOI00HsI TPEYTOJIHLHUKOB.
IlpumMeHATh  NOJYyYEHHBIE
3HaHUS npu pelieHnn
T€OMETPHUIECKUX u
MPAaKTUUECKUX 33/1a4.
3HAKOMUTBCS € HCTOpHeil




Pa3BUTUA TCOMCTPUN

ITnomans.
Haxoxnenne
TIOIIA e
TPEYTOJHHUKOB U
MHOTOYTOJIBHBIX
¢uryp. IInomamm
MOJIOOHBIX QUTyYp

14

CaoiicTBa IUIOLIAAEH
TeOMETPHUYECKHIX
¢buryp.

DopmyIsl JUIS
TUIOIAAN
TPEYTOJIbHUKA,
napasuiesiorpamma,
Tparenuy.
Berancienue
TUIOIIAACH  CJIOKHBIX
buryp.

[Inomamn duryp nHa
KJIeT4aroi oOymare.
[Inomaan mOmOOHBIX

¢buryp.

3amaun C
MPaKTUYECKUM

conep KaHueEM.
Pemenne 3amau ¢
ITOMOIIBIO MeToAa
BCIIOMOTaTeJIbHON
ILIOILAIU

OsJajeBars INepPBUYHBIMH
npeAcTaBJIeHUsIMH 00
o0mmeil Teopuu  TUIOIIAIN
(mepwl),  ¢opmMyaUpPOBATH
CBOMCTBa TIIOIIIA I,
BBISICHATH ux HaFHH}IHLIﬁ
CMBICIL.

BeiBoguth (hopMyIbI
IUTOLIAM TapauIeorpaMMma,
TPEYTOJIbHUKA, Tpaneluud W3

(hopmybl TUTOIAIN
IpsSIMOYTOJIHHKA (KBaapara).
BoiBonuth bopMyIIBI
TUTOLIA TH BBIITYKJIOT'O

YEThIPEXYTOJIbHUKA yepes
JUAroOHaId M Yroil MexIy
HUMH.

HaxoauTh 1uromamm ¢uryp,
N300pa’kE€HHBIX Ha KJIETYATOM
Oymare, HCIO0JIb30BaTh
pa3OueHue Gurypbl Ha 4acTu
u

JIOCTpariBaHHE.

Pa30upars NpUMepsbI
HCIIOJIE30BaHUS
BCIIOMOTATEIHHON  TUIOIIAAH
AT pelenus
TEOMETPUUYECKUX 3a]1ad.
Haxoaurnb MJI0ILA N
MO/IOOHBIX (UTYD.
Bbrunc/sTh IO AN
Pa3IMYHBIX MHOT'OYTOJIEHBIX
uryp.

Pemarp 3amaun Ha 1iomaab
v MPaKTHIECKUM

COACPIKAHNEM

bubmorexa IIOK
https://m.edsoo.ru/7f417e18
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Teopema IIudaropa, u | Jloka3piBaTh TeopeMy
€€ IpUMEHEHHE. IMudaropa, ncnoab3oBarh eé
Omnpenenenne B MPaKTUIECKUX
TPUTOHOMETPUYECKUX | BBHIYHUCIICHHSIX.
(hYHKITHI OCTpOTO DopMyIHPOBATH
yriia IpSAMOYTOJIBHOTO | ONpeleieHus
TPEYTOJIbHUKA, TPUTOHOMETPHUYECKUX
TpuroHoMeTpuueckue | GyHKImiA  ocTporo - yria,
COOTHOILIEHUS B NpoBepsTH 1704
IPSIMOYTOJIbHOM KOPPEKTHOCTb.
TPEYI OJIbHUKE. BoiBonuth
OcHoBHOE TPUTOHOMETPUYECKHE
TPUTOHOMETPUYECKOE | COOTHOILIEHMUS B
TOXIECTBO IPSIMOYTOJIEHOM
TPEYT OJIbHUKE.
Teopema TMidaropa HccnenoBarbs COOTHOLIECHUS
1 Hauata 10 MEXIY CTOpOHaMH B | bubmmoreka [IOK
IPSMOYTOJIBHBIX https://m.edsoo.ru/7f417e18
TPUTOHOMETPUHI
TPEYTrOJIbHUKAaX C YIJaMH B
45°n 45°; 30° u 60°.
Hcnoas3oBath  Qopmysibl
NPUBENICHUA W  OCHOBHOE
TPUTOHOMETPUIECKOE
TOXKJECTBO ISl HAXOXKICHUS
COOTHOIIIEHHH MEXIY
TPUTOHOMETPUUECKUMHU
byHKIMAMEI Pas3IMYHbIX
OCTpBIX YIJIOB.
IIpuMeHsiTH  MONy4YEHHBIE
3HaHUS M YMEHHs IIpH
peLeHun MPaKTUYECKUX
3a1ad.
3HaKkoMHTBCsI ¢ HCTOpHel
pa3BUTHSI TEOMETPUHU
VYribl B Brucannsie 1 | @opMyIUpPOBATH OCHOBHBIE Bubmorexa LIOK
OKPYXHOCTH. 13 LEHTpaJIbHbIE  YIJIbI, | ONPENEJICHHs], CBA3aHHBIE C

Brucannsie u

YIoJ MEXAY

yIjlaMi B Kpyre (BIMCaHHBIN

https://m.edsoo.ru/7f417e18
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OTHMCaHHBIE KacaTeJIbHON U | YTOJI, IEeHTPAIbHBIA YTro).

YeThIPEXyTOJbHUKH. XOpAOH. HaxoauTh BIHMCaHHBIC YIIIH,

KacarenpHbie k Vel MeXAy XOpJaMH | OMUPAOIIUECS HA ONHY AYTY,

OKPYXHOCTH. U CEKYIIUMHU. BBIYHCSITH YTJIBI c

Kacanue Brucanneie U | IOMOIIBIO TEOPEMBI 0

OKpYKHOCTEH OTHMCaHHBIE BIIMCAHHBIX YTJIaX, TEOPEMBI
YETBIPEXYT OILHUKH, 0 BITUCAHHOM
1504 IIPU3HAKU U | YETBIPEXYTOJIbHUKE, TEOPEMBI
CBOICTBA. 0 IIEHTPaJIbHOM YTJIE.
[Tpumenenue srux | MceaenoBars, B TOM 4ncie ¢
CBOMCTB IPU PELIEHUH | MOMOIIBIO (P POBBIX
TEOMETPHYECKUX pecypcoB,  BIHCAaHHBIE U
3aad. OTIFICaHHBIE
Bzanmuoe YETBIPEXYTOILHUKH,
pacmoiioxeHne JBYX | BBIBOAMTb WX CBOWCTBA U
OKpYKHOCTEH, OOIIre | MpU3HAKH.
kacatenbHble. Kacanue | Mcmosib30BaTh 3TH CBOMCTBA
OKPY>KHOCTEMH W TIpU3HAKA TIpU PEIICHHH

3aja4d
[ToBTOpEHUE Pemars 3agaum Ha
OCHOBHBIX TIOHATHI U | TIOBTOPEHHE,
6 [ToBTOpEHUE, 4 METOJI0B KypCOB 7 U 8 | WILTIOCTPUPYIOIIUE CBSI3H bubmnoreka [IOK

000011eHNe 3HAHU I KJIacCOB, 0000IICHHE | MEX/IY Pa3InuHbIMU YacTssmu |  https://m.edsoo.ru/7f417e18

3HaHUH Kypca
OBLIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBO 4yacoB OcHOBHOE cofiep)KaHue OcCHOBHBIE BUIBI DJIeKTpPOHHBIE
Ne HaumeHoBaHue Kontpoas | TpakTn NEATSIbHOCTH (uudpoBbIe)
n/n | PASACIOB MTEM Beero | HbIe YecKHe obyuaroupxes o0pa3zoBaTesbHbIe
TPOTPAMMET padoThI pa6oThI pecypcsl
Onpenenenue ®opmMyJIUpPOBATH
TPUTOHOMETPUIECKUX omnpeaeaeHust
¢byHkumit yrios ot 01 TPUTOHOMETPUUECKUX
1o 1801 1. ®opmyss (YHKIMH TYIBIX U TIPSIMBIX
npuBeneHus. Teopema YTJIOB.
KOCHHYCOB, TEOpeMa BbiBoauTh Teopemy
cuHycoB. Pemenne KOCHHYCOB U  TEOpeMy
TPEYTOJIbHUKOB. cuHycOoB (¢ paamycoMm
[IpakTrueckoe OMHMCAaHHOW OKPY>KHOCTH).
TparoHoMeTpHIL IIPUMEHEHUE BeiBoauTs GopMyanl AJIst
Teopems! JTOKa3aHHBIX TEOPEM BBIYHCJIEHUS TUIOLIa/Iel ¢
KOCHHYCOB H 16 1 :;E?g;;;‘ii};ﬁ" TEOPEM | BuGmmorexa LIOK
CHHYCOB. https://m.edsoo.ru/7f41al2c
Penlene (dbopmyma TUTOMIA TN
TpEeyroJibHHKa Yepe3 JIBe
TPEYTOJIbHUKOB
CTOPOHBI W YIOJI MEXIy
HUMH, GopMya TUIOMIAIN
YETBIPEXYTOJIbHUKA  4epe3
€ro JAuaroHaJM ¥ Yyroi
MEXly HUMH).
Pemarp TpeyronbHUKH.
Pemars MIPAKTUYECKUE
3aJaud, CBOIAIIMECS K
HAXOXJCHUIO  PA3IMYHBIX
JJIEMEHTOB TPEYTOJbHHUKA
[IpeobpazoBanue ITonsartue o OcBauBarb NoHsITHE
moIo0HSI. npeodpa3oBaHUU npeodpa3oBaHUs MOIO0US. Br6nuorexa [IOK
Merpuueckue 10 1 o100usI. I/ICCJ'lflIOBaTb OTHOIIICHHE https://m.edsoo.ru/7f41a12¢
COOTHOILICHHS B CoOTBETCTBEHHEIC JMHEWHBIX SJIEMEHTOB
OKPYKHOCTH 2JIEMEHTBI TTOTO0HBIX dburyp npu
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uryp.

Teopema o mpou3BeacHUN
OTPE3KOB XOpI, TeOpeMa
0 TIPOM3BE/ICHIN OTPE3KOB
CEeKYILHX, TEOpeMa O
KBaJlpaTe KacaTeJIbHOU.
[IpumeneHne B pereHnu
reOMETPHUECKHX 3a]1a4

npeodpa3zoBaHUK OO0
HaxoauTs npumepst
MOJIOOHSI B OKPYKAFOIIIEH
JeiCTBUTEIHLHOCTH.
BbIBOIUTH MeTpHUECKUE
COOTHOIIICHUS MEXKITY
OTpe3KaMH XOpJ,
CCKYyHIUX U KaCaTCJIbHbIX
C UCIIONIb30BAHUEM
BITMCAHHBIX yTJIOB U
MOJO00OHBIX
TpeyroibHUKOB. Pemarp
reOMEeTPUUECKUE 3aauH
Y 337]a4i U3 peajbHON
KH3HU C
MCIIOJIb30BaHHEM
MOJOOHBIX
TPEYrOIbHUKOB

Bexkrops!

12

Onpenenenue BEKTOPOB,
CJIO’)KEHHE U BHIYMTAHUE
BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YUCJIO.
Du3nyecKuil u
FEOMETPUUYECKUN CMBICI
BEKTOPOB.
Paznoxxenune Bexropa 1o
JIBYM HEKOJUTMHEAPHBIM
BekTopaM. KoopauHatsl
BekTopa. CkanspHoe
MIPOU3BEICHUE BEKTOPOB,
ero
MIPUMEHEHUE JITIs
HaXOXKICHUS IJIMH U
YTJIOB.
Pemenne 3amau ¢
TTOMOIITHIO0 BEKTOPOB.
[IpuMeHeHne BEKTOPOB

Hcnonb30BaTh BEKTOPHI
KaK HampaBJIeHHEIE
OTPE3KH, HCCJIeI0BATh
reOMETPUUYECKUN
(mepemerienue) u
¢$uznueckuii (cuna)
CMBICJIBI BEKTOPOB.

3HaTh onpe/e/ieHUst
CYMMBI ¥ pa3HOCTU
BEKTOpPOB, YMHOKEHUS
BEKTOpa Ha YHUCIIO,
HccJIe10BaTh
FeOMETPUUYECKUAN U
(U3BMYECKUI CMBICITBI 3TUX
OTepalui.

Pemarpb reomeTpuyeckue
3aJ]auMl C UCTIONB30BaHUEM
BEKTOPOB.
PackiaabIBaTh BEKTOD MO

bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
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JUIS pellieHus 3a7a4
¢buznkn

JIBYM HEKOJUTHHEAPHBIM
BEKTOPAM.

Hcnonb3oBath ckaspHoe
MIPOM3BEIEHNE BEKTOPOB,
BBIBOUTH €r0 OCHOBHBIC
CBOIICTBa.

BeruncssTh CyMMYy,
pPa3HOCTh U CKaJISIpHOE
MIPOM3BEIEHUE BEKTOPOB B
KOOp/AMHATAX.
IIpumeHATH cKaIspHOE
MIPOU3BEICHUE [T
HAaXOXKIEHUS UIMH U YIJIOB

JlexapToBbl
KOOpPJIMHATHI HA
MJIOCKOCTH

[exapToBbl KOOPAWHATHI
TOYEK Ha TUIOCKOCTH.
YpaBHEHUE TPSIMOU.
YpaBHEHUE OKPYKHOCTH.
Koopaunars! Touek
IepeceyeHnst OKPYKHOCTH
U IIpSAMOIL.

Merog KOOpIHHAT IpU
PEIIeHUN T€OMETPHUYECKUX
3a/1a4, MPaKTHYECKUX
3a1a4

OcBanBarb noHsiTHE
MIPSIMOYTOJIBHOM CUCTEMBI
KOOpIMHAT, 1€KapTOBbIX
KOOpJIUHAT TOUKH.
BeiBOOIMTH ypaBHEHUE
OpsIMOM U OKPY>KHOCTH.
Br1easaTh NoIHbBIH
KBaJpaT AJs1 HAaXOXKACHUS
LIEHTpa U pajnyca
OKPYXKHOCTH 110 €€
YPaBHEHHIO.

Pemars 3agaum Ha
HaXO0XJIEHUE TOUYEK
[epeceueHus PsSIMbIX U
OKPY’KHOCTEN C IIOMOILBIO
MeTOoZla KOOPIUHAT.
Hcnoan3oBarh cBOWCTBA
yriaoBoro ko3dduienrta
NpSIMOM IIPU PELLIEHUN
3a/1a4, U1 OlpeaAcIeHUs
PACIIONOKEHUS IPSIMOM.
IpruMeHATH KOOPAUHATHI
MIPU PELIECHUU
T€OMETPUUYECKUX U

bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
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MPaKTUYCCKUX 3a]1a4, JJIs
MTOCTPOCHUS
MaTeMaTUYECKUX MOJIeJIen
peaNbHbIX 3a1a4 («METOT
KOOPAWHATY ).
oab30BaThes 111
MTOCTPOCHUS U
HCCJIEIOBAHUI

UG POBBIMHU PECYPCAMHU.
3HAKOMUTHCSH C HCTOpHUEi
pa3BUTHUS TEOMETPHHI

[IpaBuiibHBIE

MHOI'OYT'OJIbHUKH.

JlnmuHa
OKPY>KHOCTH U
IJIOLIAAb Kpyra.
Brrauciaenue
TIOIAIEeH

IIpaBuiibHBIE
MHOTOYT'OJIbHUKH. YUncio
7. JIlMHA OKPYXKHOCTH,
JyTH OKPY>KHOCTH.
Pannannas mepa yria.
IImowmane kpyra, cekropa,
CerMeHTa

DopMyJIHPOBATH
OTIpeIeNICHNE MTPABUIIBHBIX
MHOI'OYTI'OJIbHHUKOB,
HAXOMMTh UX DJIEMEHTHI.
Ionb30BaThest MOHSATHEM
JUITMHBI OKPYXHOCTH,
BBEIEHHBIM C IIOMOILBIO
MIPaBUJIBHBIX

MHOTOYT OJIbHUKOB,
omnpeaessATh YUCIO T,
JUTMHY IyTH U paJiiaHHyIo0
Mepy yria.

IIpoBoauTs nmepexon oT
paauaHHOM MEpBI yIila K
rpagycHOi U Ha00OpPOT.
OmnpenensaTs miomagb
Kpyra.

BoiBoauts hopMy.ibl (B
rpagyCHON U paJuaHHON
Mepe) Ui JUTIH JIYT,
IUTOIIAAEH CEKTOPOB U
CErMEHTOB.

BerumcisTh momanm
(buryp, BKIIOYAIONX
3JIEMEHTBI OKPY>KHOCTH

(xkpyra).

bubmiorexa [IOK
https://m.edsoo.ru/7f41al2c
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HaxoauTh miomaayu B
3aJiauax peaJbHOM JKU3HU

[lonsTre o NBUXKEHNU
MIJIOCKOCTH.
[TapannensHbIi
MIEPEHOC, TOBOPOT
IIpumenenue npu
pelIeHny 3a1a4

Pa3oupars npumMepsl,
WJUTIOCTPUPYIOLIHE
TIOHSTHS JBUKEHUS.
DopMyJIHUPOBATH
OTIpeIeNIeHU S
MapajyieIbHOro IEPEHOCA,
IIOBOPOTAa U OCEBOM
CUMMETpUU. BBIBOAUTH X
CBOMCTBa, HAXOAUThH
HEMOBUKHBIE TOUKH.

JIBrKeHU s HaxoauThb LIEHTPHI U OCH bu6mioreka IIOK
TIOCKOCTH CHUMMETPHUIl TPOCTSHIINX https://m.edsoo.ru/7f41al2c
uryp.
IIpumeHsATH
MapajuleIbHbIA IEPEHOC U
CUMMETPHIO TIPH PEIICHUN
reOMETPUUYECKUX 3a]1a4
(pa3bupatrb IpuUMepHI).
Hcnoas3oBarh 1
MOCTPOCHUS 1
HcClieA0BaHUH LU(POBBIE
pecypeel
IToBTOpEHNE OCHOBHBIX OnepupoBarhb
MOHSTUH U NOHATHIMM: ¢urypa,
METOJIOB KypcoB 7—9 TOYKa, mpsMas,  Yroi,
KJIacCcoB, 0000IIEHIE U MHOT'OYTOJIbHHK,
CUCTEMaTH3alys 3HaHU. | paBHOOEIPEHHBIN U
HosTopenue, IIpocreiimme PaBHOCTOPOHHUI
0bobmerme, reoMeTpuueckue Gur bubmiorexa LIOK
CUCTeMaTH3aIHS pa YPBl [ TPEYTOILHIKH, | https://m.edsoo.ru/7f41al2c
SHAHI U UX CBOMCTBA. MPSIMOYTOJIbHBIA
Uzmepenue TPEYrOJIbHUK,  MeAuaHa,
FeOMETPHUYECKIX BEJIMUMH. | OMCCEKTpUca M BBICOTA
TpeyroiabHUKH. TPEYTOJIbHUKA,

ITapannensHble U
MIePICHIUKYIISIPHBIC

napajienorpamMmm,  pomo,
MPSIMOYTOJIEHUK, KBaJIPaT,
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MpsIMBIE.
OKpYyKHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHUS. YTJIBI B
OKpYXHOCTHU. Briucanunsie
U OTMCaHHBIE OKPYKHOCTH
MHOI'OYT'OJIbHUKOB.
[IpsimMast 1 OKpPY’KHOCTB.
YeThIpEXYroJbHUKH.
Briucanusie

U OIMCAaHHbIE
YETHIPEXyrOJIbHUKH.
Teopema [Tudaropa u
HaJaJjia TPUTOHOMETPHHU.
Pemmenune obmmx
TPEYTOJIbHUKOB.
[IpaBumnbHbBIE
MHOI'OYT'OJIbHUKH.
[IpeoOpazoBanus
IJIOCKOCTH. JIBMOKeHUS.
[Mogo6ue. Cummerpus.
[Inowmane. Beruncienue
momaaen. Ihnomanm
MOI00HBIX (DUTY.
JlexapTOBBI KOOpAMHATHI
Ha IJIOCKOCTH.

Bexkrops! Ha mockocTH

TpaneIus; OKPY>KHOCT,
KacaTelbHas; paBEHCTBO U
nogooue ¢uryp,
TPEYrOJLHUKOB;
MapauIeTbHOCTh i
MEePICH IUKYJIIPHOCTh
MNPSAMBIX, YIOX  MEXAY
MPSMBIMH, CUMMETPHS
OTHOCHTEILHO TOYKH U
psSIMOM; JIMHA,
paccrosiHue, BEJIMYMHA
yTiia, IIonIa b, IePUMETP.
Hcnoan3oBarh
dopmyasl: mepuMerpa u
ILIOIIAIN
MHOTOYT'OJIbHUKOB, JJTAHBI
OKPYXHOCTH U IUJIOLIAAU

Kpyra, 00BEMa
MPSIMOYTOJILHOTO
napaiesenumea.
OnepupoBathb
MOHATHSIMH:
MIPSIMOYTrOJIbHasE ~ CHUCTEMA
KOOpJIMHAT, BEKTOP;
UCIOJIb30BATh 3TH
MOHATHSA ISt

NpCACTABJICHUA HAaHHBIX H
peuweHusa 3aga4, B TOM
YUCJIC U3 JpYyrux y‘le6HI>IX

MpeIMETOB.
Pemarnb 3371249 Ha
MIOBTOPEHUE OCHOBHBIX
MNOHATUN,  HWIJUTIOCTPALUIO
CBsI3en MEXIY
Pa3THYHBIMA JacTsIMH

Kypca. BbiOmpars Mmeton
JUISL PELICHUS 314U,




Pemarn 3a7aun
IOBCEIHEBHON KU3HUA

n3

OBILEE
KOJIMYECTBO
YACOB TIO
ITIPOTPAMME

68







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanyectBo yacos Aata Hsysenus
Koutp ITnau dakTt JJIeKTPOHHbIE HU(PPOBHIE
Nen/m | Tema ypoka O0JIBHBI o0pa3oBarejbHbIe
IIpakTH4eck
Bcero e pecypchbl
e padoThbl
padort
bl
1 [Ipocreiinme reomerpruuecKkre 0ObEKTHI: 1 0 0 bu6moreka [JOK
psiMasi 1 OTPE30K https://m.eds00.ru/8866b724
bubmoteka IIOK
2 Jly4 u yron. MHOTOYTOJIbHUK, JIOMaHast 1 0 0 https://m.eds00.ru/8866ch6a
bubmoreka IIOK
3 CpaBHEHHE OTPE3KOB U YIIIOB 1 0 1 https://m.edso0.ru/8866c5¢0
Bubamnoreka IIOK
4 Msmepene orpesion ! 0 ! https://m.eds00.ru/8866c7be
5 Pemmenue 3amad o reme «3mepenue 1 0 0
OTPE3KOB»
6 W3mepeHue yrios 1 0 1
7 CMeXHbIE U BEPTUKAJIbHBIE YTIIbI 1 0 0
8 CMeXHbIC U BEPTUKAIIbHBIC YIIIbI 1 0 0
9 IIepnienmukymsipHble npsiMble. Perienne 1 0 1
3ajad.
10 Pemenue 3amau mo teme «CMexXHbBIE U 1 0 0 bubmoreka IIOK
BEPTHKAJIBHBIC YTIIbD) https://m.edso0.ru/8866c3ea
11 Pemenne sajad. [ToaroroBka k 1 0 0
KOHTPOJIBHOU padoTe.
Koumponvnas paboma Ne 1
12 «Hauanovnsle ceomempuueckue 1 1 0
ceedeHUR)
13 [Tepumerp u mormane Guryp, 1 0 1

COCTABJICHHLIX U3 IPAMOYT'OJIbHUKOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

Ilonsarue o PaBHBIX TPEYT'OJIbHUKAX U

bubmioreka IIOK
14 MIEPBUYHBIC TIPEICTABIICHHSI O PABHBIX https://m.edso0.ru/8866ce80
¢burypax T '
Tpu npu3HaKa paBeHCTBA TPEYTOJIGHIKOB. Bubmorexa [[OK
15 HepBxili npusHak paseHCTBa https://m.edso0.ru/8866d1fa
TpPEYTOJIbHUKOB — )
16 Pemrenne 3a1a4 Ha MpUMEHEHNE TIEPBOTO bubmmoreka [IOK
NpU3HAKa PaBEHCTBA TPEYTOJIbHHKOB. https://m.edso00.ru/8866d34e
17 [epnenaukynsap k npsamoid. Meuansl, bubmmoreka [TOK
OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHHKA. https://m.edso00.ru/8866e01e
18 PaBHOOEIpEeHHBIC ¥ PABHOCTOPOHHKE bubimmoreka [TOK
TPEYTOJbHUKU https://m.edsoo.ru/8866d6fa
19 [Ipr3Haku U cBOMCTBA paBHOOEAPEHHOTO bubmoreka [IOK
TPEYroJbHUKA https://m.edso0.ru/8866d880
20 [Tpu3HaKu U cBOWCTBA PABHOOCIPEHHOTO bubimoreka [TOK
TPEYroJbHHUKA https://m.eds00.ru/8866d880
21 [Ipu3Haky U cBOICTBAa paBHOOEAPEHHOT O
TpeyroibHUKa. Pemenne 3anau
Tpu npu3Haka paBeHCTBA TPEYTOJILHIKOB.
22 Bropoii mpusHak paBeHCTBa
TPEYTOJILHUKOB
Tpu npu3HaKa paBeHCTBA TPEYTOIBHUKOB. Bu6morexa [OK
23 Tpetiit MPH3HAK paBeHCTBa https://m.edso00.ru/8866e88e
TPEYTOJIbHUKOB — ]
24 Pemenne 3a1a4y Ha MPU3HAKKU PaBEHCTBA
TPEYTOJIbHUKOB
25 CymMa yriioB TpeyrojabHUKa bubmorexa LIOK
https://m.eds00.ru/8866f630
26 CymMa yriioB TpeyrojibHHUKa bubmorexa LHOK
https://m.edsoo.ru/8866f8ba
Bubamnoreka IIOK
27 BHLIHHE yrIbl TPeyroJbhika https://m.edso0.ru/8866fase
28 BrenHue yriml TpeyrojibHIKa
29 Hexotopsie cBolCTBA PSIMOYTOJILHBIX bubamnoreka [IOK



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

TPEYTrOJIbHUKOB. https://m.edso0.ru/8866eb22
30 HexoTopsie cBoiicTBa IPSMOYTOIBHBIX 1 0 0
TPEYTOJIbHAKOB.
CBoiicTBO MeIMaHbl MPAMOYTOBHOTO Bu6orexa [OK
31 TPEYTOJIbHHUKA, TIPOBEAEHHON K 1 0 0 https://m.edso00.ru/8866e9ec
TUMOTEHY3e — '
32 IIpu3Haku paBeHCTBA IPSIMOYTONBHBIX 1 0 0
TPEYTOJIbHUKOB
33 Pemenne 3amau 1O TeMe 1 0 0
«IIpsAMOyTONBHBII TPEYTrOIbBHUKY
34 Pemenne 3amau 1O TeMe 1 0 0
«IIpAMOYyTONBHBII TPEYTrOILHUKY
Hepagenctsa B reomerpuu. Teopema o
35 COOTHOILEHUSX MEXIY CTOPOHAMH H 1 0 1
YTJIAMH TPEYTOJIbHUKA
B | coonmomenmm ety eroponani ) 0 0 ufimmorexa LIOK
JTTAME TpEYTObHIKa https://m.edso0.ru/8866e3a2
37 HepagenctBa B reomerpuun. HepaBeHcTBO 1 0 0
TPEYTrOJIbHHUKA
38 Pemenne 3az£aq. IToaroroBka k 1 0 0
KOHTPOJIbHOMH pabore
39 Koumponvnaa paboma Ne 2 no meme 1 1 0 bubaunoreka [IOK
"Tpeyzonvnuxu" https://m.edsoo.ru/8866echc
40 [TapannensHble npsamMele. [IpusHaku 1 0 0 bubimmoreka [IOK
HapaJuUICIIbHOCTH MPSIMbBIX https://m.edso00.ru/8866ef64
a1 Pemenne 3a1a4y Ha npuMeHeHUe 1 0 0
MIPU3HAKOB [1apaJUIEITBHOCTH MPSIMBIX
42 [TsaTeiit moctynar EBkimma 1 0 0
43 CBolicTBa MapaieNbHbIX MPIMBIX 1 0 0 E’[I/tlgglfl?;]reelaéls(l)_gorll.T/S 8667086
44 CaolicTBa MapajyieNbHbIX MPSMBIX. 1 0 0
45 Pemenue 3ama4d Ha cBoOMCTBa 1 0 0

napaJluICIbHBIX ITPAMBIX



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

Penrenue 3amau Ha cBOMCTBA

46 1
HapaJuICJIbHBIX MPSIMBIX.
PaccrrosiHue OT TOYKH 10 TIPSIMOIA.
47 PaccrosHre Mex 1y nmapaiebHbIMU 1 0 0
npsaMbiMu. 3azauu u3 OI'D
o | e e | 1 | 0 | o Busorea 101
YpOK ' https://m.eds00.ru/8866f3b0
49 Koumponvnaa paboma Ne 3 no meme 1 1 0 bubaunoreka [IOK
"Ilapannenvhsvie npamoie» https://m.edso00.ru/8866fe6e
50 OKpy>XHOCTb, XOpABI U TUAMETP, UX 1 0 0 bubimmoreka [TOK
CBOWCTBA https://m.edso0.ru/88670800
bubmorexa IIOK
51 KacarenpHast K OKpYXKHOCTH 1 0 0 https://m.edso0.ru/88670e9a
52 OKpY>XKHOCTB, BIIMCAHHAS B YTOJI 1 0 0
53 OKpY>KHOCTD, BIIMCAHHAS B YTOII 1 0 0
Bubamnoreka IIOK
54 [Mousarue o IMT, npuMeHeHue B 3a1a4ax 1 0 0 https://m.eds00.ru/8867013e
bubmorexa LIOK
55 [lonsatue o IMT, npumeHeHue B 3a1a4ax 1 0 0 https://m.eds00.ru/88670508
buccekrpuca u cepeAMHHBIN
56 MEPIEHAUKYIISIP KaK T€OMETPUIECKUE 1 0 0
MecTa TOUEK
57 OKpy>XHOCTb, OITMCaHHAS OKOJIO 1 0 0 bubimmoreka [TOK
TPEYroJILHUKA https://m.edso0.ru/88670a62
58 OKpy»XHOCTB, OITMCAaHHASI OKOJIO 1 0 0
TPEyroJIbHUKA
bubmorexa IIOK
59 OKpYKHOCTb, BIIMCAHHAS B TPEYTOJIBHUK 1 0 0 https://m.eds00.ru/8867103e
60 OKpY>KHOCTB, BIIMCAHHAS B TPEYTOJIBHUK 1 0 0
61 [IpocTeiinme 3aqaun Ha TOCTPOCHUE 1 0 0 bubimorexa LIOK
https://m.eds00.ru/88671188
62 [pocreiinme 3a1a4n Ha TIOCTPOCHUE 1 0 0 buGmiorexa LIOK

https://m.edso00.ru/886712d2



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2

KonTpoasnast padora Ne 4 mo teme
63 "OKPpY:XHOCTb U KPYT.
I'eomerpnueckne nocrpoenus'

bubmioreka IIOK
https://m.edso00.ru/88671462

[ToBTOpEHMEe 1 0000IICHNE 3HAHMIA
64 OCHOBHBIX MIOHATHI U METOAOB Kypca 7
KJlacca

bubmorexa LIOK
https://m.edso00.ru/886715b6

[ToBTOpeHwe 1 0000MIeHNE 3HAHUA
65 OCHOBHBIX MOHATHH 1 METONOB Kypca 7
KJlacca

[ToBTOpeHue 1 00600IIeHNE 3HAHMIA
66 OCHOBHBIX IIOHSTHI H METOIOB Kypca 7
Kyacca

bubmorexa IIOK
https://m.edso0.ru/886716ec

67 HroroBasi KOHTpoJbHas1 paboTa

[ToBTOpeHue 1 0000IICHNE 3HAHMIA
68 OCHOBHBIX IIOHSTHI ¥ METOIOB Kypca 7
KJacca

bubmorexa IIOK
https://m.edso0.ru/886719bc

OBLIEE KOJIMHECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KUIIACC

Jara uzyvyenus

KoanuecTBO 4acoB 3J‘[e]("[‘p0]—[]—[],[e
Ne nudpoBbIE
u/n Tema ypoka Kontpon | IlpakTuye :)lﬁl()l:ll;OBaTeﬂbele
Bcero bHBIE CKHe pecypeb
padoThI padoThI
butmorexa [JOK
1 [Mapaienorpamm, ero Mpu3HaKku U CBOMCTBA 1 https://m.eds00.ru/88671
af2
butimmorexa [JOK
2 [MapamienorpamMM, ero Npu3HaKkd U CBOHCTBA 1 https://m.eds00.ru/88671
ca0
butmorexa [JOK
3 [MapasmtenorpamMM, €ro Mpu3HaKyd M CBOMCTBA 1 https://m.eds00.ru/88671
ca0
YacTtHble ciydan napauieIorpaMMoB bubmmorexa [IOK
4 (IpsAMOYTONBHUK, POMO, KBaApaT), UX 1 https://m.edso0.ru/88671
MIPU3HAKK M CBOMCTBA dea
YacTtHble ciydan mapauieIorpaMMoB bubmorexa LIOK
5 (IpsAMOYTONBHUK, POMO, KBaApaT), NX 1 https://m.edso0.ru/88671
TIPU3HAKK M CBOICTBA 20
YacTtHble cydan apauieIorpaMMoB bu6morexa LIOK
6 (IpSIMOYTOJIBHUK, pOMO, KBaIpaT), UX 1 https://m.eds00.ru/88672
MIPU3HAKU U CBOHCTBA 09c
butmorexa [JOK
7 Tpanewwst 1 https://m.eds00.ru/88672
358
butmorexa [JOK
8 PaBHOOOKAsI ¥ IPSIMOYTOJIbHAS TPAICIHH 1 https://m.eds00.ru/88672
52e
bu6mmorexa [IOK
9 PaBHOOOKasI ¥ TPSIMOYTOJIbHAS TPAIICIIHH 1 https://m.eds00.ru/88672
858
10 MeTton yaBOSHUS MeIMaHbI 1 butmorexa [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672
bl4

11

LlenTpanbHas cUMMETpUS

butmorexa [JOK
https://m.edso00.ru/88672
bl4

12

Kontpoasnasi paéora nmo reme

"YerpIpéXyrojJbHuKu"

butmorexa [JOK
https://m.edso00.ru/88672
c9a

13

Teopema daneca u Teopema o
MIPONTOPLIUOHAIBHBIX OTpe3Kax

butmorexa [JOK
https://m.eds00.ru/88673
37a

14

CpenHsist IMHUS TPEYTOJIbHUKA

butmmorexa [JOK
https://m.edso00.ru/88672
e0c

15

CpenHsist IMHUS TPEYTOJIbHUKA

butmorexa [JOK
https://m.edso00.ru/88672
38

16

Tpanerus, e€ cpemHsist TUHUS

butmorexa [JOK
https://m.eds00.ru/88672
358

17

Tpaneuus, e€ cpeHss TMHUA

butmorexa [JOK
https://m.eds00.ru/88673
064

18

[IponopiuoHaIbHBIE OTPE3KU

butmorexa [JOK
https://m.eds00.ru/88673
794

19

[IponoprmoHanbHBIE OTPE3KU

butimmorexa [JOK
https://m.eds00.ru/88673
794

20

enTp Macc B TpeyroabHHUKE

butmorexa [JOK
https://m.edso0.ru/88673
8fc

21

[TonoGHBIE TPEYTONEHUKH

bu6mmorexa [IOK
https://m.eds00.ru/88673
ar8



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78

butmorexa [JOK

22 Tpu npu3HaKa mo00us TPEyroIbHUKOB https://m.eds00.ru/88673
bae
butmorexa [JOK
23 Tpu npusHaka moxo0Hs TPEYroJbHUKOB https://m.eds00.ru/88673
ds2
butmorexa [JOK
24 Tpu npu3Haka moxo0Hs TPEYroJbHUKOB https://m.eds00.ru/88674
00e
25 Tpu npusHaka 1o 00us TPEyroJbHUKOB
26 ITpumenenune moaodus nNpu pereHun
MPAaKTHYECKUX 3314
Kontponbsnas padora no reme bubmorexa [TOK
27 " P P " https://m.eds00.ru/88674
ITonoGHbIE TPEYTOJILHUKH 452
Croii N bubmorexa [IOK
28 BOHCTBA TLTOMA/ICH TCOMETPHHCCKIX https://m.eds00.ru/88674
dburyp Sfe
@dopMyITbl s TUIOIIAA TPEYTOJIbHUKA bubmorexa [TOK
29 ’ https://m.eds00.ru/88674
napaiesorpaMma 360
@dopMyIIbl 1S TUIOMIAA TPEYTOJIbHUKA bubmorexa [JOK
30 PMYJIEL A HHaI Tpeyr ’ https://m.eds00.ru/88674
napaJuiesiorpaMma 209
o butimmorexa [JOK
31 OPMYJIBI A3 TUIOHIA/I TPEYT O, https://m.eds00.ru/88674
napaJuiesiorpaMma 229
@®opMyITl IS TUTOIIAA TPEYTOJIbHUKA bubmorexa IIOK
32 ’ https://m.eds00.ru/88675
napaJuiesniorpaMma 288
@®opMyITbl IS TUIOIIAA TPEYTOJIbHUKA bubmorexa [TOK
33 ’ https://m.eds00.ru/88675
napaJuiesiorpaMma 426
34 Brruncienue turomanei ClokHbIX QUryp bubmorexa TIOK

https://m.edso0o.ru/88674



https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78

er8

bu6mmorexa [IOK

35 IToraau huryp Ha KaeTdaToil Oymare https://m.eds00.ru/88674
13e
36 [Tnomaau mogoOHKIX GUTYp
37 [Inomaau nogobHbIX GUryp
butmotexa [JOK
38 3amaun ¢ IPaKTHUYECKUM COJEPKAHHEM https://m.eds00.ru/88675
558
butmmorexa [JOK
39 3aauu ¢ MPaKTUICCKUM COJICPIKAHUEM https://m.edso00.ru/88675
684
Pemrenne 3amay ¢ moMomip0 MeToa bubsmorexa [TOK
40 . https://m.edsoo.ru/88674
BCIIOMOTATEIbHOM IJIONIAIN 90
KouTposabHas padora no reme bubmorexa [TOK
41 wrpe DOBTEP https://m.eds00.ru/88675
Inomans
79c
butmotexa [JOK
42 Teopema ITudaropa u € npuMeHeHHEe https://m.eds00.ru/88675
918
butmorexa [JOK
43 Teopema ITugaropa u e€ npumeHenue https://m.eds00.ru/88675
918
butmorexa [JOK
44 Teopema [Tugaropa u e€ npumeHeHue https://m.eds00.ru/88675
abc
45 Teopema [Tudaropa u e€ nmprumeHeHue
46 Teopema ITudaropa u e€ nmprumeHeHue
OrmnpenenieHue TPUrOHOMETPUIECKIX
(yHKIMI OCTPOTO yriia MpsiMOyTOJILHOTO bubmmorexa [IOK
47 TPEYroJbHHUKA, TPUTOHOMETPUYECKUEC https://m.eds00.ru/88675
COOTHOIIICHHS B ITPSIMOYTOJIbHOM d32
TPEYTOJbHHUKE
48 OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO bubmnoreka [IOK



https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675d32

https://m.edso0.ru/88675
f44

49 OCHOBHOE TPUTOHOMETPUIECKOE TOKIIECTBO

50 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
KonTpoanHas padora nmo teme "Teopema buGmiorexa LIOK

51 P P P " https://m.edso0.ru/8a140
IIndgaropa u HayaIa TPUTOHOMETPHH 7e8
BrrcanHbIe ¥ LIEHTpaJIbHBIE YTJIBI, YTOI bubmorexa LIOK

52 HEHTD THRL Y https://m.edsoo.ru/8al41l
MEXy KacaTeJIbHOU U XOPIoH 5h2
BrincanHble 1 IIEHTpaJIbHbIE YTIIBI, YTOT bubmorexa [TOK

53 HEHTD yHmL ¥ https://m.edsoo.ru/8al41
MEXy KacaTeJIbHOH U XOPIoH 940
Bricannsle 1 1IeHTpaIbHbIE YIIIBI, YTOMT bubmorexa [TOK

54 P THIL YT https://m.edsoo.ru/8al41l
MEXKIy KacaTeIbHOH U XOpaoi b34

55 YTIIBI MEKAY XOPJIAMH U CEKYIIUMHU

56 VYTibl MEKAY XOpAaMU U CeKYLIIUMU
Brvcannbie 1 ONUCaHHbBIC butmorexa [JOK

57 YeThIPEXYTOJIbHUKH, MX IPU3HAKH U https://m.eds00.ru/8a140
CBOICTBA f86
BrivcanHbie 1 ONTUCaHHbBIC butmorexa [JOK

58 YETHIPEXYTOIBHUKH, UX MPH3HAKHA U https://m.edsoo.ru/8a141
CBOWCTBA 6d4
BrivcanHbie 1 ONTUCaHHbBIC butimmorexa [JOK

59 YeThIPEXYTOJIBHUKH, UX IPU3HAKH U https://m.edso0o.ru/8a141
CBOMCTBa 6d4
[IprMeHeHne cBOMCTB BIMCAHHBIX U

60 OIMCaHHBIX YETHIPEXYTOILHUKOB IPH
peLIeHNH T€OMETPHIECKUX 3a/1a4
IIpuMeHeHrEe CBOMCTB BIIMCAHHBIX U

61 OIMCaHHBIX YETHIPEXYTOILHUKOB IPH
pELIeHNH TeOMETPHIECKUX 3a1a4

62 B3aumHoe pacnonoxxeHue 1ByX bu6morexa LIOK

OKPYKH OCTeﬁ, 06HII/IC KacaTCJIbHBIC

https://m.edsoo.ru/8al141



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

0a8

bu6mmorexa [IOK

63 Kacanue okpy:kHOCTEMN 1 https://m.edsoo.ru/8a141
0a8
Kontpoashas padora no reme " YrJibl B bu6morexa LIOK
64 OKPY:KHOCTH. BnicaHHbIe M oMU CAHHbIE 1 https://m.edsoo.ru/8a141
YeThIPeXyroJibHUKHU" c88
n . bubmorexa [IOK
65 OBTOPEHHE OCHOBHBIX OHATHI U METO/I0B 1 https://m.edsoo.ru/8al4l
KypcoB 7 u 8 KiaccoB, 00001IeHEe 3HAHUI ddc
[ToBTOpEHVE OCHOBHBIX MOHSTHI U METOJIOB bubimorexa LIOK
66 N 1 https://m.edsoo.ru/8al141
KypcoB 7 1 8 Ki1accoB, 0000IIeHrE 3HAHUIA ofe
butmmorexa [JOK
67 HroroBasi KOHTpoOJILHAsI padoTa 1 https://m.edsoo.ru/8a142
368
IloBTOpEHUE OCHO 0 5 €TOI0 bubmorexa HOK
68 BTOPCHIE OCHOBHBIX TOTATHIL 1 METOOB 1 https://m.edsoo.ru/8al42
KypcoB 7 1 8 KJ1lacCOB, 0000IIICHUE 3HAHUI 0ac
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a1420ac

9 KJIACC

KouinuecTBO yacon

Jara uzydyenusi

DJIeKTpoHHbIe UG POBHIE

u/n Tema ypoka Konrpoas | Ilpakrn o0pa3oBareJibHbIE
Bcero | Hble yecKHe pecypcsl
padoThI padoThI
1 OmnpeneieHne TPUTOHOMETPHUECKUX (PYHKITHI 1 bubmorexa [IOK
yrioB ot 0° o 180° https://m.edsoo.ru/8al424bc
2 DopMyITbI TPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubimorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa IIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCcOB 1 bubmorexa [TOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cHHYCOB 1
9 HaxoxxneHne nmmH CTOPOH M BEJIMYHH yTIIOB 1 bu6mmorexa [IOK
TPEYTOJIbHHKOB https://m.eds00.ru/8a1430b0
10 Pemiennie TpeyronpHUKOB 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemienue TpeyroibHUKOB 1 bubmorexa [TOK
https://m.edsoo.ru/8al42ac0
12 Permiennie TpeyrompHUKOB 1 bubmorexa IIOK
https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyronpHUKOB 1 bu6morexa LHOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NpuMEHEHNE TEOPEM CUHYCOB U 1 bubmorexa [IOK
KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [pakTrveckoe MpUMEHEHUE TEOPEM CHHYCOB U 1
KOCHHYCOB
16 KontpoJannasi padora no teme "Pemenue 1 1 bubmmnoreka [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
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

TPeyroJibLHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsaTre o mpeoOpa3oBaHUM MOAOOHS Eggg?ﬁ;iﬁig)orﬁl%l 43ab0
18 COOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX (hUT bubmorexa IIOK
8 P https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE 3IEMEHTHI HOAOOHBIX QUryp
Teopema 0 mpon3BeCHUH OTPE3KOB XOP/I,
20 TeopeMa O IIPOU3BEACHUU OTPE3KOB CEKYIIIHX, E;IS;I'I;I/(;;Z?S(])_})OI‘E/Sal 44066
TeopeMa 0 KBaIpaTe KacaTeIbHOM — :
Teopema 0 mpon3BeCHUH OTPE3KOB XOP/I, Butmorexa LIOK
21 TeopeMa O IPOU3BEICHUN OTPE3KOB CEKYILHX, https://m.edsoo.ru/8ald41ad
TeopeMa 0 KBajpare KacareJIbHOU — '
Teopema o MPoOM3BEICHUM OTPE3KOB XOPI, Bubmiorexa [[OK
22 TeopeMa O IMPOU3BEACHUM OTPE3KOB CEKYIIUX, https://m.edsoo.ru/8al442da
TeopeMa 0 KBaJIpaTe KacarelbHOn - )
23 [Ipumenenune TeopeM B pelieHUN bubnmorexa [IOK
reOMETPUYCCKHUX 33134 https://m.edso00.ru/8a143f06
24 [IpumeneHue TeopeM B pelIeHNH bubmorexa [IOK
rCOMETPUYCCKHX 33134 https://m.edsoo.ru/8al1443fc
o5 [Ipumenenue TeopeM B pelIeHUN bubmorexa [IOK
TEOMETPHUYUCCKUX 33134 https://m.edso0.ru/8a144578
KonTposbHas padora 1o reme
26 "IIpeodpa3oBanue moxoousi. Merpuieckue ﬁggg?%i%ii?ﬁmal 44738
COOTHOLIIEHUsI B OKpYxkHOCTH" " '
27 Omnpenenenue BekTopoB. Ousnveckuii u bubmorexa [IOK
TeOMETPHYCCKHUT CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
o8 CriojxeHue 1 BEIYUTaHUE BEKTOPOB, YMHOKEHUE bubmorexa [IOK
BEKTOpA Ha YHCJIO https://m.edso0.ru/8al44a8c
29 CriojxeHue 1 BEIYMTaHUE BEKTOPOB, YMHOXKEHHE bubmorexa [IOK
BEKTOPA Ha YHCIIO https://m.edso00.ru/8a144d52
30 CrnoxeHre 1 BBIYUTaHNE BEKTOPOB, YMHOKCHHE
BEKTOpa Ha YHCIIO
31 PasnoxeHne BeKTopa 1o ABYM HEKOJUTMHEAPHBIM

BEKTOpam



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
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

butmorexa [JOK

32 Koopuarei pekropa ! https://m.edsoo.ru/8al44fbe
33 CxalsipHoe MPOU3BEACHUE BEKTOPOB, €r0 1 bubmorexa [IOK
MPUMEHEHHUE ISl HAXOXK/ICHHSI JUIMH U YTJIOB https://m.edsoo.ru/8a14539c
34 CxasipHOE IPOU3BECHNE BEKTOPOB, €0 1 bubmorexa LIOK
MpUMEHEHHE [T HaXOXK/ISHHUS JUTMH U YTIIOB https://m.edsoo.ru/8a14550e
35 Pemienne 3a1a4 ¢ ITOMOIIBI0 BEKTOPOB 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/8al44c3a
36 Pemenne 3a1a4 ¢ mOMOIIBIO BEKTOPOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al458c4
37 [TpuMeHeHne BEKTOPOB IS PEIICHHs 33124 1
busnkn
38 Konrtpouasnas padora no teme ""Bexropsi" 1 ﬁtlitlggl;ll(r)‘rfzfjasg).orE/Sal 45008
39 JlexapToBbI KOOPJIMHATHI TOYEK HA MIIOCKOCTH 1
. bu6mmorexa [IOK
40 YPaBHCHHE NPAMOii 1 mps://m.edsﬁ).ru/8a145c48
41 YpaBHeHHE TPSIMOI 1
bubmmorexa [IOK
42 YPaBHCHHE OKPYKHOCTH ! https://m.edS(])_}).ru/8a14635a
43 KoopanHatsl Todek nepecedeHnst OKpyKHOCTH U 1 bu6morexa LIOK
npsiMOi https://m.eds00.ru/8a146620
44 Meroza KOOpIUHAT IPU PELIEHUN 1
TeOMETPUYCCKHX 33134, IPAKTHYECKHX 33144
45 Merto/1 KOOpAMHAT TIPH PEIICHUN 1
TEOMETPHUECKHX 3aJ1a4, TPAKTHIECKHX 33124
16 Meto KOOpJMHAT MPH PeICHUH 1
TeOMETPHUYECKHX 3a]1a4, MPAKTHYECKUX 3a1a4
47 KonTpoJsbHas padora no teme " JlekapToBbl 1 bubmmorexa LIOK
KOOPJAMHATHI HA ILUIOCKOCTH" https://m.edsoo.ru/8al146e0e
48 [IpaBubHBIE MHOTOYTOIBHUKH, BEIYUCIIEHUE UX 1 bubmorexa [IOK
DIIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yuco ©. JlimHa OKpyKHOCTH 1 bubmiorexa LIOK

https://m.edsoo.ru/8a1472c8



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8

butmorexa [JOK

S0 Huezom. Jltuia okpykHOCTH ! https://m.edso00.ru/8al4714c
51 JlmiHa 1yru OKpy>KHOCTH 1
bubmorexa [IOK
52 Panmannas mepa yria ! https:// m.eds&.ru/8a14714c
bu6morexa LIOK
53 Tlnoma, kpyra, cexropa, cermenta 1 https://m.edscl)lo.ru/8a147426
54 [Tnomranpe kpyra, CeKTopa, CerMeHTa 1 BH6H,HOTeKa HOK
https://m.edso0.ru/8al147750
55 [Tnomane kpyra, cCeKTOpa, CErMeHTa 1 Eggl;ll(ﬁzaasi?{fmal 47750
56 IToHsATHE O NBM>KEHUHU IUIOCKOCTH 1 bubmorexa [TOK
https://m.edso00.ru/8al47c82
57 [TapannenpHblil HEpEHOC, TOBOPOT 1 BH6H_H0TeKa LOK
https://m.edso00.ru/8a147f16
58 [NapamiensHbIl IEpEHOC, TOBOPOT 1 EH6H,HOTeKa LIOK
’ https://m.edsoo.ru/8al47f16
59 [lapamiensHBIN IEpEHOC, TOBOPOT 1
60 [MapannensHbIH IEpEeHOC, TOBOPOT 1
61 IIpuMmeHeHne NBUKEHUIA TTPH PEILICHUH 33134 1 bubmorexa IIOK
https://m.edso0.ru/8a1480e2
KonTposbHas padora 1o remam
62 "TIlpaBUJIbHBIE MHOTOYTOJILHUKH. 1
Oxpy:kHOCTD. [IBHKEHUS JIOCKOCTH"
55| e, Hovepenne reoverpracoan e, | 1 Bufimiorexa LIOK
T https://m.edso00.ru/8a148524
PEYTOJIBHUKHI
Y e Bufimiorexa LIOK
https://m.eds00.ru/8a148650
npsiMble
[ToBTOpeHue, 0600MEeHNe, CHCTEMAaTH3aLs
65 3HaHui. OKPY>KHOCTH U KpyT. | eomerpuueckue 1
TIOCTPOEHHUSI. YTJIIbI B OKPY>KHOCTH
66 [loBTopenue, 0000IEHNE, CHCTEMATH3ALUS 1



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
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
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

3HaHu. BricanHble 1 OnMCaHHbIC OKPYXHOCTHU
MHOI'OYI'OJIbHUKOB

butmorexa [JOK
67 HroroBasi KOHTpOJIbHAs padoTa 1 hitps.//m.eds00.ru/8a148920
68 [ToBTOpenue, 0600ITIeHNEe, CHCTEMATH3AINS 1
3HAHUMN
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/8a148920




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA
['eomerpus, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomies C.b. u
npyrue, AkunonepHoe oouiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

['eometpus, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomies C.b. u
npyrue, AkuuonepHoe obuiectBo «M3narenbctBo «lIpocBemienuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
https://urok.apkpro.ru/#about-content

https://resh.edu.ru/



https://urok.apkpro.ru/#about-content
https://resh.edu.ru/

MyHHIIUIIAIbLHOE Ka3eHHOe 0011e00pa3oBaTeibHOe YUpPeKIeHne CpeaHsis

o0meodpazoBarebHas mkoaa Ne 11 r. UBaens n.Oyc

PACCMOTPEHO COI'NTACOBAHO
Ha 3aceganuu MO 3aMECTHUTEINb JUPEKTOPA
no YP
Makxkaposa I.II.

[TpoTokon Ne 1 oT «28»

«28» aBrycra 2023 r.
aBrycra 2023 r.

YTBEPXJEHO
TUPEKTOP

Wneuneix E.B.

ITpuka3 Ne
Ot «28» aBrycra 2023 r.

OcHoBHas o0pa3oBaTeIbHASA MPOrpaMMa OCHOBHOI0 0011ero o0pa3oBaHusi

PabGouass nporpamma yye0Horo kypca «I'eomerpus»

Ut o0ygarouxcst 8-9 kiaccon

Cpoxk ocBoeHHUsI-2 Tojia

2023



IHHOACHUTEJIBHAS 3AIIMCKA

['eomMeTpusi Kak OJWMH M3 OCHOBHBIX pAa3/IEJIOB IIKOJBHOM MATEMATHKH,
MMEIOIINIA CBOEH LEIbI0 00ECIEeUNUTh M3yYEHUE CBOWMCTB M pa3MepoB (uUryp, ux
OTHOLIEHUM M B3aUMHOE  pPAaclOJIOKEHHE, OIHMPAETCS Ha JIOTMYECKYIO,
JOKa3aTeIbHYI0 JUHUIO. LIEeHHOCTh M3y4YeHUs reoMEeTpUH Ha YpOBHE OCHOBHOTO
o01ero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOIUTD
JOKa3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JJOTUYECKUE YMO3aKIOUYEHUs, TOKA3bIBATh
UCTUHHBIE YTBEP)KICHHS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
paccyKIeHuss «OT TIPOTHBHOIO», OTJIMYAaThb CBOMCTBA OT  IPU3HAKOB,
dbopMynHpoBaTh 0OpaTHBIE YTBEPKACHUSI.

Bropoii 1nenbr0 u3ydeHHs] T€OMETpPUM SIBISETCS HUCIHOJIb30BAHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KaK MaTEeMaTU4YEeCKUX, TaK M IMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealibHOM >ku3HU. OOyyaromuics JOJDKEH Hay4UThCs
OIpPENEINTh TEOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAMM JAHHBINM UYEpPTEX WU
PUCYHOK, HAUTH TUIOMIAAb 3€MEJILHOTO YYacTKa, pacCUUTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalelis Wik TpeOyeMble pa3Mepbl rapaxka ajis aBTOMOOWIIA.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYMCIMTEIbHAS JMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3agad MPAKTHUECKOIO XapakTepa OOYYaroIIMKCsS YYUTCS CTPOMUTH
MaTeMaTUYeCKHEe MOJEIU  PEAIbHbIX JKU3HEHHBIX CHUTYallMi, IPOBOJMTH
BBIYMCIICHUS U OLIEHUBATh aJ€KBATHOCTH MOJIYyYEHHOI'O PE3YNbTaTa.

KpaiiHe BaxxHO MNOJYEPKUBATH CBSI3M T€OMETPUU C JPYTUMH Yy4eOHBIMU
npeaMeTaMHu, MOTUBUPOBATh HUCIIOJIB30BaTh OMpPEAETICHHs] TEOMETPUUECKUX (PUTYD
U TIOHSATUH, EMOHCTPUPOBATH MPUMEHEHHE MOJIYUEHHBIX YMEHHH B (pu3MKe U
TEXHUKE. OTH CBsI3M HauOosee SpKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meron koopauHaty u «Teopema
[Tudaropayr.

YueOHnblii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIINE OCHOBHBIE pa3Ieibl
conepxanusi: «l'eomerpuueckue (GuUrypel H UX CBOMcTBa», «M3mepenue
FEOMETPUYECKUX  BEIMYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH»,
«BekTopb», «JIBUxKEHUS IIOCKOCTY, «IIpeoOpazoBanus mogoous».

Ha usydyenue yueOHoro kypca «['eomerpusn» orBomutcs B 8 Kiacce — 68
gacoB (2 "aca B Helleqo), B 9 kimacce — 66 gacoB (2 waca B HEZIEIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC
MHOTOyroibHUK,  BBIIYKJIBIA ~ MHOTOYTOJBHUK.  YeThIpEXYrOJbHUKHU.

[lapannenorpamM, €ro mNpu3HAKM W CcBoiicTBa.  YacTHble  ciiy4yau
napajiesiorpaMMoB (IIPSMOYTOJIbHUK, poMO, KBaapar), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamerusi, €€ CBOWCTBa W Tpu3Haku. [IpsmoyrompHas
Tpanewuus.

OceBass u ueHTpanbHas cumMmerpuu.Teopema @aneca u TeopeMa o
POIMOPIMOHATBHBIX O0Tpe3kax.CpeaHsis TMHUS TPEYTrOJbHHKA.

[TogoOue TpeyroabHUKoB, Kod(hduiment mnogodus. IlpusHaku mnomOOHUs
TpeyrojibHUKOB. [IpuMeHeHne noao0us Mpu pelIEHUN MPAKTUYECKUX 3a1ad.

CHHYC, KOCHHYC U TAaHI'€HC OCTPOr0 YIJia MPsIMOYrOJIbHOI'O TPEYrOJIbHHUKA.

CpoiicTBa momanei reomerpudyeckux ¢uryp. @opmyibl A IUIOIIAIHA
TpPEeYyrojibHUKa, MapajuiesorpamMmma, pomoda u Tpaneund. OTHOIIEHWE IUIOMIaien
OI00HBIX PUTyp.

Brruucnenne miomaned TpeyrojJbHHKOB M MHOTOYIOJIbBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopembl Iludaropa mnpu pemeHun
NIPaKTUYECKUX 3a]a4.

CHHYyC, KOCHMHYC, TaHT€HC OCTpPOro yrija MpsMOYrOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. TpUTOHOMETpUYECKHE (DyHKIHUH
yrioB B 30, 45 n 60°.

B3anmHoe pacnonokeHue TmpsAMOd M OKpykHOcTH. KacarenbHas K
OKPY>KHOCTH, €€ CBOWCTBO Y Ipu3HaK. LleHTpanbHble U BMCaHHbIE yriibl. YeTbipe
3aMeyvaTeNbHble TOYKU TPEYroJIbHUKA. BricanHast u onvucaHHasi OKPYKHOCTH.

VYTBepKIAEHUSI O TOUKE IMEpEceUeHUsi OMCCEKTPUC TPEYrOJbHUKA U TOYKE
[IEpECEYEHUs] CEPEIAMHHBIX MEPNEHAUKYIIPOB K CTOPOHAM  TPEYr OJIbHUKA
BBIBOZSTCS KaK CJIEACTBHS W3 TEOPEM O CBOMCTBaX OMCCEKTPUCHl yria H
CEpEIMHHOTO NEPNEHANKYISIPa K OTpe3Ky. Teopema 0 TOYKE IepecedyeHus BbICOT
TPEYrojibHUKA (WJIM UX MPOAOILKEHUI) JOKa3bIBAETCS C IOMOIIBIO YTBEPKACHHS O
TOUYKE IEPECECYEHUS CEPEINHHBIX ITEPIECHIUKYIISIPOB.

Hapsagy ¢ teopemamu 00 OKpYXHOCTSIX, BIMCAaHHOM B TPEYTrOJIbHUK H
OMMCAaHHOM OKOJIO HETO0, pPACCMATPUBAIOTCA CBOWCTBO CTOPOH OIMCAHHOIO
YEThIPEX YT OJIbHUKA U CBOMCTBO YIVIOB BIIMCAHHOI'O YETBIPEX YT OJIbHUKA

COAEPKAHUE OBYUEHUA
9 KJIACC
[lonsitue BekTOpa, JUMHA (MOAYJh) BEKTOpPA, COHAIPABIEHHBIC BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HANpPaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB.
PaBencTBO BekTOpOB. CJI0KEHUE U BHIYUTAHWE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha



yucio. PaznmokeHue BEKTOpa Mo IBYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTsel
BEKTOpA.

[Ipocreimme 3amadyn B KOOPAMHATAX. YPABHEHUS OKPYKHOCTH M IIPSIMOM.
[IpumeHeHne BEKTOPOB U KOOPAWHAT MPU PEIICHUU 3a4a4.

CuHyc, KOCHMHYC W TaHIeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB.
Pemenne tpeyronbHukoB. CKansipHOE IPOU3BENCHUE BEKTOPOB U €T0 PUMEHEHUE
B FT€OMETPUYECKHUX 3a]a4ax.

[IpaBunibHBIE MHOTOYTOJBHHUKUA. OKpYXHOCTH, ONHUCAaHHAs OKOJO
MPaBWJIBHOTO MHOTOYTOJIbHMKA W BIHCAaHHas B Hero. [loctpoeHue mpaBUIIbBHBIX
MHOT'OYTOJIbHHUKOB. JlnmrHa okpyxHocth. [Inomans kpyra.

OtoOpaxkenne miockoctu Ha cebs. [lonsitue nBwkenwms. OceBas u
ueHTpainpHass cuMmerpud. IlapamnenshHbii nieperoc. I[loBopor. Hanoxenuss u
JBHKCHUSL.

IIpenmer crepeomerpusi. MuororpanHuk. [Ipusma. [lapamnenenunen.
Humuaap. Konye. Chepa u map.

O6 akcuomMax TMIaHUMETpuU. HeKoTopble CBeIEHUST O pa3BUTHUU

TEOMETPUH
IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA [IPOI'PAMMBI

YYEBHOI'O KYPCA «I'EOMETPHUS)» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«I"eomeTpusD XapaKTepU3yIOTC:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

IIPOSIBJIEHWEM HHTEpeca K MNPOUNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaT€MaTUKH, LIEHHOCTHBIM  OTHOLIEHWEM K  JIOCTH)KEHHMSIM  POCCHMCKUX
MaTEMaTUKOB M POCCUICKOM MaTeMaTU4EeCKOW IIKOJbI, K MCIOJb30BAHUIO 3THUX
JNOCTUKEHUW B IPYIMX HAyKax U MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEH rpakJaHUHA U peau3alliu ero
npaB, MPEJACTaBICHUEM O MATEMAaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHHUS
pa3IUYHBIX CTPYKTYp, SIBJICHUM, MPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM NPUMEHEHUEM JOCTMIKEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B I€ATEILHOCTH YYEHOT O;

3) Tpya0BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B PpEUICHUM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTeMaTH4eCKOro
o0pa3oBaHUsl Ha TPOTSHKCHUHM BCEW JKWM3HM JJIsl YCIENMHON MpodeccuoHaIbHOM



NESATeTbHOCTH M Pa3BUTUEM HEOOXOJMMBIX YMEHHUN, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOCHUEM WHJMBUIYATLHON TPAeKTOPHUHU 0Opa30BaHUS M YKU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UTHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOILIMOHAJILHOMY U  ACTETUYECKOMY  BOCIHPHUSTUIO
MaTeMaTHYECKHX OOBEKTOB, 3ajJlayu, PpENICHWM, pacCyKIACHUW, YMCHHIO BHUIEThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

OpUEHTALIMEN B JIESATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MPEACTaBJICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOILI U
oOIecTBa, MOHUMAHWEM MaTEMaTHYECKONM Haykh Kak cQepbl YeIoBeueCcKou
NEATEeNbHOCTH, ATANoB €€ Pa3BUTUS M 3HAUMMOCTH JJISI Pa3BUTHUS IIUBUIIM3AIUU,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH M MaTeMaTHYECKON KYJIbTYpPOl KaK CpeCTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMU HUCCIEA0BATEIbCKOM
NEeSATeTLHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHPOBAHME KYJbLTYPbl 310POBbSl U
IMOIMOHATIBHOI0 0J1ar ONMmOJIyYus:

FOTOBHOCTBIO TPHUMEHATh MATEMAaTHUYECKHE 3HAHUA B HMHTEpPECax CBOETO
3M0POBbs, BEACHHUS  3J0pOBOrO0  o0Opa3a  KU3HU  (370pOBOE  MHTaHUE,
cOQTAaHCUPOBAHHBIM PEXKUM 3aHATAM M OTAbIXa, peryilsapHas ¢Gundeckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(IeKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OIMOKY M TAKOT0 YK€ MpaBa JAPyroro 4eioBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpHEHTAaIlMEel HAa MPUMEHEHHE MAaTEeMAaTUUYECKUX 3HAHUM JJIS pelieHusl 3a1ad
B 00JaCTH COXPAaHHOCTH OKpPYKAaIoMmIeH Cpeapl, IUIAHUPOBAHUS TOCTYNKOB W
OIICHKM HMX BO3MOXKHBIX IOCJEACTBUM JI OKPY)KAIOIIEH Cpelbl, OCO3HAHHUEM
TJI00ATLHOTO XapaKTepa SKOJOTUIECKUX TTPOOJIEM U MyTel UX PElIeHUS;

8) aganTanms K U3MEHSIOMIMMCS YCJIOBUSAM COMUAIBHOW W NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHUCIIC
YMEHUE YUHUTBhCA Yy APYrUX JojeHd, mpuoOperarb B COBMECTHOM JIE€STEIbHOCTH
HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIINU U3 OIbITA APYTUX;

HEOOXOAUMOCThIO B  (OPMUPOBAHHWU HOBBIX 3HAHUM, B TOM YHCIIC
dbopMyIMpoBaTh UAECH, MTOHATHS, TUTIOTE3bI 00 0OBEKTAX U SIBJICHUSIX, B TOM UHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHUPOBATH



IPUHUMAEMbIe PEIIeHUs] U JACUCTBUS, (OPMYIUPOBaThL U OICHUBATH PUCKU U
NoCNeACTBUSA, HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUSA
Bba3oBble Jornueckue aeMcTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYUIECTBEHHbIE MPU3HAKW MATEMATHYECKHUX
OOBEKTOB, TMOHSATUWA, OTHOIICHHM MEXKAYy MOHATUAMU, (QOPMYIUPOBATH
ONpPEACIICHUs]  TOHATHM,  YCTaHaBIMBaTh  CYIIECTBEHHBIH  MPU3HAK
KJaccu(uKaluu, OCHOBaHUsS il OOOOIIEHHWS W CpPaBHEHMUS, KPUTEPUU
IIPOBOJUMOrO aHAJIN3a;

BOCIIpUHUMAaTh,  (OpMyIUpoOBaTh M  IpeoOpa3oBbIBATH  CYXKACHHUS:
YTBEPAMUTENbHbIE U OTPULIATENIbHBIE, €AMHWYHbIE, YacTHbIE U OOIIHE,
YCIIOBHBIE;

BBIBIATE ~ MAaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeursi B (akTax, JaHHBIX, HAONIOJECHUSX U YTBEPXKICHUSAX,
IIpeaIaraTb KpUTEpUU IS BBISIBIICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHNI;
JIeNaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUU;

pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTUUECKUX YTBEP)KICHHUH (IpsiMble U OT
MPOTUBHOI0), MPOBOAWTH CAMOCTOSITEIBHO HECIOXKHBIE JI0KA3aTEelbCTBA
MaTeMaTHYecKuX (akToB, BBICTPAUBaTh AapryMEHTAlUIO, MPUBOAUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 pelieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAapUAaHTOB pEIICHUs, BHIOMpPATh HamOoJee NOAXOMAMMA C y4EToM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebCKue JeiCTBHA

UCIOJIb30BaTh BOIPOCHI KaK HMCCIEJOBATEIbCKUNM MHCTPYMEHT IO3HAHMS,
(GopMyIupoBaTh BONPOCH], (PUKCUPYIOLUIUE IPOTUBOPEUHUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHAaBIUBAaTh HCKOMOE U JaHHOe, (POpMHUpOBATH
TUIIOTE3Y, apr'yMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IIJIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHUIO 0COOEHHOCTEN
MaTEeMaTHYECKOT0 00bEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOO0I;
CaMOCTOSITEIbHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI MO pe3yjIbTaTaMm
NPOBEAEHHOTO HAOMIOACHUS, HCCIEI0BaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BIBOJOB U 0000IEHUI;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, A TAaKXKE BBIIBUIATh
IIPETIONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:



BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POpPMALUM, JTAHHBIX,
HEOOXOAUMBIX JUIsl pEILICHUS 3a]auH;

BBIOMpATh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(}OPMAIUIO PA3IIMYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (GopMy MpEeACTaBICHUS HMHPOPMAUMUA U HUIUTFOCTPUPOBATH
peliaeMble 3aJaud  CXEMaMu, JuarpaMMmamMi, HWHOW Tpapukod ©u Uux
KOMOMHAIIUAMU;

OLICHMBAaTh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSIM, MPEIJIOKEHHBIM
YUUTENIEM UM CPOPMYITHUPOBAHHBIM CaMOCTOSITENILHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATh U (hOPMYIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHUSIMU
U [EeTSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOYKY 3PCHUS
B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAy pelIeHUs
3aJ]a4i, KOMMEHTUPOBATH MMOTYYEHHBIN pE3yibTar;

B XO7Ie OOCY’KJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIAa€MON TEMBI,
npoOJIeMBbl, pelaeMoi 3a/1a4yu, BhICKa3bIBaTh WJICH, HAIlCJICHHBIC HA TIOMCK
pEIIeHUsl, COIMOCTAaBIATh CBOM CYXICHUA C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh PA3JIMUYM€ U CXOJICTBO MO3UIIUN, B
KOPpPEKTHOU popme GOopMyIHpPOBATH PA3HOIIIACHS, CBOM BO3PAXKEHNUS;
MIPEJICTABIISATh pe3yabTaThI penieHus 3a/1a4u, AKCIEPUMEHTA,
UCCIIEI0BAaHUs, TPOEKTA, CAMOCTOSTEILHO BEIOMPATh (hOpMaT BBICTYILJICHUS
C Y4€TOM 3a/1a4 MPE3EHTAIMU U OCOOEHHOCTEH ayuTOPHUH;

MOHUMATh M MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUYaJTbHOM
paboOTHI IPH PEIICHUH Y4eOHBIX MAaTEMAaTHUYECKUX 3a]1ay;

MPUHUMATh 1EJb COBMECTHOW NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpeneysitb BUIbI padOT, JOroBapUBaThCH,
00CYXXJIaTh TMPOIIECC U PE3YyNbTAT PadOTHI, 0000IIATh MHEHHSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXKIeHHUS, OOMEH
MHEHHUSIMHU, MO3TOBBIC IITYPMBI U APYTHE), BHIMOIHITH CBOIO YaCTh paOOTHI
U KOOPJIIMHHUPOBATh CBOM JIEUCTBUS C JIPYTMMHU 4YJICHAMH KOMAaH]IbI,
OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM Y4aCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJIATH IJIaH, airOpUTM pELICHUs 3a1adyd (WU €ro
4acTh), BBIOMpATh CHOCOO pEHIEHUS C Y4ETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHUI C y4€TOM HOBOW MH(pOPMALIUU.



CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLJICKT:

e BIAJIETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MIPoIlecca U pe3ysibTaTa
pELICHNUST MAaTEMATUYECKOU 3a]1a4H;

e IPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BOBHUKHYTH IIPU PELICHUH 3aa4H,
BHOCUTh KOPPEKTUBBI B JICSATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJIEHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHHUBATh COOTBETCTBHUE PE3YJIbTaTa ACATEIBHOCTH MOCTABJICHHOM LIEIN U
YCJIOBUSIM, OOBSCHSTH NMPUUYUHBI JOCTHKEHUS WA HEAOCTIKCHUS I1ICJIH,
HAXOJUTh OMIKUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIbTATDBI

K xonHiy obOydeHus B 8 Kjacce OOyYarOMIMIACS TIONYYUT CIICAYIOIIHE
IPEeIMETHBIE PE3YyIbTaThI:

Pacrio3HaBatb OCHOBHBIE BHUJIbl YETBIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMH MPHU PEIICHUU FEOMETPUUYECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUEHHS] MEIHAH TPEYrojbHUKa (LIEHTpa
Macc) B pelIeHUH 3aad.

Brnaners nonsituemM cpenHell JMHUM TPEYrojbHUKA U Tpameluu, NPUMEHSThH
X CBOMCTBA IpU PEIIEHUM T'EOMETPUYECKHX 3anad. [lomp3oBarbecs Teopemoi
Qajieca ¥ TEOPEMOI O MPONOPLHOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJIS PEIIEHUS
NPAKTUYECKUX 3a/au.

[TpuMeHATh npU3HAKKU MOJ00US TPEYTOJIbHUKOB B PEILIEHUU T€OMETPUUECKUX
3a]1ay.

[Tonb3oBaTthesi Teopemoit [ludaropa nns pelieHHs: TEOMETPUYECKUX H
OpakTUYeCKUX 3anad. CTpouTh MaTEMaTHYECKYH0 MOJEIb B IPAKTUYECKUX
3aJ1ayax, CaMOCTOSITENIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINUE JITTMHBI.

Brnageth DOHATHSAMU CHHYCa, KOCHHYCAa MW TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TPEYrojbHUKa. 110b30BaThCsl ATUMU MOHATHAMU ISl PELLICHUS
MPAKTUYECKUX 3a/a4.

Beraucnsats (pa3nuyHbIMU CIIOCOOAMH) TUIOMIAAb TPEYTOJbHUKA U TUIONIAIN
MHOTOYTOJIbHBIX  (uryp (Moab3ysAch, TJ€ HEOOXOIUMO, KaJIbKYJISATOPOM).
[IpuMeHsTh MONTy4YEHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnagers MNOHATHSMU BIHCAHHOIO W UEHTPAJIBHOTO yrja, HCHOJIb30BATh
TEOPEMBI O BIMCAHHBIX yIJaX, YriaxX MEXIY XOpAaMu (CEKYIIMMH) U yrie MexX1y
KACaTeJIbHOW U XOPJIOH MPU PELIEHUN T€OMETPUUECKUX 3a/1a4.

Bragets MOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NMPUMEHSITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a7a4.

[IpyMeHsATh MONy4YEeHHbIE 3HAHMS Ha MPAKTHUKE — CTPOUTh MaTeMaTUYECKHE
MOJIEN JUISl 3a]1a4 PEAIbHOM KU3HHU U ITPOBOJUTH COOTBETCTBYIOIIME BHIYMCIICHHUS



C TpUMEHEHUEM TMOAOOUS U TPUTOHOMETPHUM (MOJB3YSICh, IJ€ HEOOXOIUMO,
KAJIbKYIIITOPOM ).

K kxoHiy oOyueHuss B 9 kiacce oOydYarolIUiCs TMOMYYUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUM OCTPHIX YIJIOB, HaXOOUTh C WX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pPEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIIbIO KadbKYJISTOPa) AJIMHBI
U yIJIbI JIJ1S1 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaThCst hopMysiaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXKJEHUSI COOTHOLICHUN MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonbs3oBaTh TEOPEMBl CHHYCOB M KOCUHYCOB JUJIsl HAXOXEHUS Pa3JIMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HX MpH
pELICHUH T€OMETPUYECKHX 3aa4.

Brnagers moHsTHsSIMH  mpeoOpa3oBaHUs ~— MOA00US, COOTBETCTBEHHBIX
37eMEeHTOB MOA00HBIX (puryp. [lonp3oBaTbes cBOMCTBAMH TOO00MS TTPOU3BOIBHBIX
buryp, yMmeThb BBIUMCIATH JJMHBI M HAXOAUTh VYIJbl Yy MOAOOHBIX (UTYD.
[IpumeHnsTh cBoiicTBa MOA00MS B MPAKTHMUECKUX 3a7adyax. YMETb MPUBOIUTH
MIPUMEPBI TOJTOOHBIX PUTYP B OKPYXKAIOILIEM MHUpE.

[Tonb30BaThCsl TEOPEMAMU O TIPOU3BBEIAECHUU OTPE3KOB XOPH, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMHU, MOHUMATh MX TCOMETPUYECKUUA U (PU3UUYECKHI
CMBICII, TIPDUMEHSATh HMX B pEIICHUH TEOMETPUYECKUX M (U3UYECKUX 3ajad.
[IpuMeHsTh CKaIsIpHOE MPOU3BEACHUE BEKTOPOB JIJI1 HAXOXKICHUS JIMH U YTJIOB.

[Tonb30BaTbCsi METOAOM KOOPJIMHAT Ha MJIOCKOCTH, IPUMEHSITh €ro B
PEIICHUH T€OMETPUYECKHUX U MTPAKTUYECKUX 3a]1a4.

Braners MOHSTUSIMM MPAaBUJIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJMaHHOW MEphI YIJia, YMETh BBIUUCISTH IUIOMIAAb
Kpyra u ero yacteid. [[puMeHsaTh moiaydeHHble YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxomutes ocu (Wim TEHTPHI) CUMMETpHH (PUTYp, TPUMEHSTH IBYKCHHS
IUIOCKOCTHU B MPOCTEUIITUX CITydasiX.

[IpuMeHATh MOTyYEHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTHh MaTeMaTHUYECKHUE
MOJIENIM [Tl 33]1a4 PeaIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYMCIICHHUS
C TIpPUMEHEHUEM TMOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YsCh, Te
HEO00XOAMMO, KaJIbKYJISITOPOM).






TEMATHUYECKOE IINTAHUPOBAHHUE

YacTHble ciyyaun
MapajuieIorpaMMoB
(TpAMOYTOHHUK,
poMO, KBajpar), ux
MPU3HAKU U CBOWCTBA.
Tpanemusi.
PaBHOOOKas 1
MPSIMOYT OJIbHAS
TpaTeuuu.
LenTpanpHas
CUMMETpUs

Teopema daneca

YEeTBIPEXYTOJIBHUKA ~ pa3HbIX
BHJIOB U UX 3JIEMEHTHI.

DopMyIHPOBATH
onpeneJeHus:
rapajuiesorpamma,

MPSIMOYT OJIbHUKA, pomba,
KBajJparta, Tpanenuy,
paBHOOOKOI Tparenny,
IIPSAMOYTOJIBHOM TPaIlCLH.
Jloka3bIBaTh )1
HCIIOJIb30BaTh npu

pellleHnH 32124 MIPU3HAKH U
CBOWCTBA: MapauiesorpaMmma,
IPSIMOYTOJILHUKA, pombOa,
KBajIpara, TparnenuH,
paBHOOOKOMH Tparenyu,
IPSIMOYTOJILHOM Tpareiyy.

Hcnosb3oBath  1H(POBBIE
pecypchl Ui MCCIICIOBAHUS
CBOMCTB M3y4aeMbIX GUryp.

8 KUIIACC
Ne HaumenoBanune KonunuyectBo yacos OcHoBHOE OCHOBHBIE BUJBI IESTETHLHOCTH DJIeKTPOHHbIe (Hud poBbIE)
/o pa3aesioB M TeM coJepKaHue o0yyaromuxcst o0pa3oBaTeJibHbIE pecypchbl
NPOrPaMMBlI Bcero KonuvecTBo
KOHTPOJILHBIX
padot
1 BBoguoe 2 [ToBTOpCEHHE Pemrars 3aga4u Ha
NOBTOPEHNE OCHOBHBIX IMOHATHI U | TIOBTOPEHUE, HILTIOCTPUPYIOIUE
METOJI0B Kypca 7 CBSI3U MEXIY pa3In4HbIMU
KJlacca 4acTsIMH Kypca
2 YeThlpexyroJIbHUKH 14 1 ITapannenorpamm, ero | | M300pamxars 1 HAXOAUTH HA bubnmoreka
MIPU3HAKU U CBOICTBA. | | yepTexax HOK

https://m.edsoo.ru/7f417e18
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IImomans 13 CaoiictBa momazei | OBjiaaeBarb NepBUYHbBIMHA butmorexa [JOK
FeOMETPHUECKIX npejacTaBjeHusIMu 00 0OmIeH https://m.edsoo.ru/7f417e18
¢duryp. Teopud  Iomaad  (Mepsl),

Dopmybl s | popmynanpoBarb CBOICTBa
TUTOTIAIH TUTOIIATH, BBISICHATH 175:4
TPEYTOJIbHHKA, HATJISITHBIA CMBICTI.
napauiesorpamMmma, BoiBoauTH (OPMYIIBI IIIOMIATH
Tpareruy. napasenorpamma,
Brruncnenne TPEYrOJIbHUKA, Tpameuuud H3
wIomaned  CIOKHBIX | (GOpMYIIBI TUTOLIA N
¢buryp. MPSIMOYTOJIbHUKA (KBagpaTa).
[Tnomanun  ¢uryp Ha | BeiBoquTh (HOpMYIBI TUIOMIAAN
KIIeT4aToi Oymare. BBIIYKJIOTO YETBIPEXYTOJIbHUKA
[Inomaan mOMOOHBIX | Yepe3 OUAarOHAIM M yYToJ MEXIY
¢uryp. 3amauyd  C | HUMH.
IPAKTHYECKUM Haxomute 1uomam  Quryp,
COIePIKAHHEM. M300paKEHHBIX HA KIETYaTOH
Teopema ITudaropa, u Oymare, HCII0JIb30BATh
e IPUMeHEHHE. pa3buenre QUTYpHl Ha 4acTH U
AocTpauBaHue.
Boeruncasars TIOIIA U
Pa3THYHBIX MHOTOYTOJIbHBIX
duryp.
Jloka3pIBaTh TEopeMy
[Mugaropa, ucnonb3oBarpb €€ B
MPAaKTHYECKUX BHIYMCIICHUSX.
Pemarp 3agaum Ha monags ¢
MPAKTUIECKUM COZICPKaHUEM

[Tomo6uBIE 18 Teopema o | IlpoBogutry MOCTpPOeHUst C Bu6nmorexa LIOK

TPEyroabHUKH IIPOITIOPIIAOHAIBHBIX IIOMOIIBIO MUPKYJIA K JIMHENKH C https://m_edsoo_ru/7f417e]_8
OTpE3Kax. WCTOJBb30BaHHE TEOPEMBI
Cpenuss muuus | Pameca W TEOpeMBI O
TPEYroJIbHUKA. MPONOPLMOHATBHBIX — OTPE3Kax,

Tpanenus, e€ cpenHss

CTPOUThH YETBEPTHIN
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JIMHUA.
IIponopuuonaibHbeie
OTPE3KH.

Hentp Macc B
TPEYTroJbHHUKE.
[lono6HBIE

TPEeYroJabHUKU. Tpu
NIpU3HaKa IMoa00usI
TPEYTOJILHUKOB.
[Ipumenenne mogoOus
IIPH PELICHUU
[IPaKTUYECKUX 3a1ad

Onpenenenve
TPUTOHOMETPHYECKUX
(dbyHKIMEH ocTporo
yIJia MPsIMOYTOTEHOTO
TPEyTroNbHHKA,
TPUTOHOMETPHYECKUE
COOTHOIIICHHUS B
PSIMOYTOITEHOM
TPEyroJbHUKE.
OcHoBHOE
TPUTOHOMETPHUYECCKOES
TOXJIECTBO

MPONOPLUOHATBHBINA OTPE30K.
IIpoBonuTs [10Ka3aTENBCTBO
TOTO, 4TO MeMaHbl
TPEYroJIbHUKa MEepPEeceKatoTcsi B
OJTHOM TOYKE, 1 HAXOAUTh

CBSI3b € IIGHTPOM  Macc,
HAXOJUTh OTHOILIEHHE, B
KOTOPOM  MEIMaHbl  JIEJATCS
TOYKON MX MEPECECUECHHUS.
Haxonuthb MOJ00HBIE
TPEYTOJILHUKK  HAa  TOTOBBIX
yepTekKax C yKa3aHuEeM
COOTBETCTBYIOIIUX  IPU3HAKOB
OO0

Pemarp 3agauu Ha MOmOOHBIE
TPCYTOJIbHUKHA C IIOMOIIIBIO
CaMOCTOSATENIBHOTO [1OCTPOEHHUS
qepTe>KeI71 n HaxXoXaACHUA
MOOOHBIX TPEYTOIbHUKOB.

IIpoBoauTh 10Ka3aTENBCTBA C

WCTIOJB30BaHUEM MIPU3HAKOB
MOI00HSL.

Joka3plBaTh TpU TMpU3HAKA
Mo100HsI TPEYrOJILHUKOB.
IIpumeHsTH IIOJIy4YECHHBIE
3HaHUS npu peleHnn
reOMETPUUECKUX u

MPaKTHYECKUX 3a/1a4.
3HaKOMUTBCS ¢ HCTOpUEH

Pa3BUTHS TEOMETPUU
Haxoautbnnowiaam nogobHbIx

duryp.

®opMyIHPOBATH OIpEIEICHUS
TPUTOHOMETPHUYECKUX (DYHKIMI
OCTPOTO yIJla, NMPOBEPATH UX




KOPPEKTHOCTb.
BuiBOAMTDH
TPUTOHOMETPUUECKHIE
COOTHOIIEHHUS B
MPSMOYTOJIbHOM TPEYTOJIbHUKE.
HccaenoBarn COOTHOILIEHUS
MEXITY CTOpOHAMH B
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX

c yriamu B 45° u 45°; 30° u 60°.

Hcnoan3oBarn (hopMyIbI
MpUBEICHUS u OCHOBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO UIA  HAXOXKACHHS
COOTHOILEHUI MEXIY
TPUTOHOMETPUIECKUMH
(YHKIMSAMH Pa3iInYHBIX OCTPBIX
YTJIOB.

IIpumensTs MOy YeHHBIE

3HAHWUA M YMEHUS MPU PEIICHUH
MPaKTUYECKUX 33/1a4.
3HAKOMUTBCS ¢ HCTOpUEH

Pa3BUTUA TCOMETPUN

OKpy>KHOCTB

18

Bmmicanasie u
[EHTPAIILHBIE  YTJIBI,
yTOI MEXITY
KacarelIsHON u
XOpAOH.

VYriasl MeXTy XOpJaMu
U CEKYIIUMHU.
Bmicanasie u
OIMCaHHbIE

YETBIPEXYT OJIbHUKH,
HuX MIPU3HAKU u
CBOICTBA.
IIpumenenue ITHX

DopMyJIUPOBATH OCHOBHBIE
ONpeJIeNieHs,  CBSI3aHHBIE  C
yriaMd B Kpyre (BIHCaHHBIH
YroJl, HEHTPAIbHBIN YTo).
HaxoauTh BHOUCaHHBIE YTJIBL,
onmMparouecss Ha OOHY JIyry,
BBIYUCJATH YTJBl C ITOMOIIBIO
TEOPEMBI O BIHMCAHHBIX YTJaX,
TEOPEMBI 0 BIIHCAaHHOM
YETHIPEXYTOIFHUKE, TEOPEMBI O
LIEHTPaJIbHOM YTJIE.
HccnenoBarb, B TOM dHCIIE C
MOMOIIBIO0 IIM(POBBIX PECYPCOB,

butmotexa [JOK
https://m.edsoo.ru/7f417e18
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CBOWCTB IIPU PEIICHUU
TEOMETPUUYECKUX
3aj1ay.
Bzanmuoe
PacIONIOKEHHE IBYX

OKPY>KHOCTEH, 0011IHe

BITMCAHHEIC u OIICaHHBIC
YETBIPEXYTOJIbHUKY, BBIBOAMTH
HX CBOMCTBA U MPU3HAKHU.

Hcnoan30BaTh 3TH CBOMCTBA U

MPU3HAKU NP PEILCHUH 3a/1a4

KacareJbHbIe.
KacanneokpyxHoCcTEH
6 IToBTOpeHue 3 IosTopenue Pemars 3a1a4d Ha bu6moreka [JOK
OCHOBHBIX IIOHSATUH ¥ | IOBTOPEHME, MILTIOCTPUpYIOWUE |  https://m.edsoo.ru/7f417e18
METOJOB KypcoB 7 M 8 | CBSI3U ~ MEXKIY  pa3IMYHBIMU
KJIaCCOB, 00OOIIEHHE | YacTsIMHU Kypca
3HaHUU
7 Bcero 68 5
9 KJIACC
No HaumeHnoBanue Kou-Bo OcHoBHOE OcHOBHBIE BH/IbI I€ATEILHOCTH DJIeKTPOHHbIE
/o pa3/iesioB U TeM YacoB co/iepkaHue o0yJaromuxcs (uu¢posbie)
NMpOrpaMmbl Beero KoamuecTBo oOpa3oBaTeJibHbIE
KOHTPOJIBHBIX pecypcebl
padot
1 | BekTopsl 9 1 Onpenenenue Hcnoab30BaTh BEKTOPHI KAk bubimoreka [TOK
BEKTOPOB, CJIOKCHHUE M | HAIPABJICHHbBIC OTPE3KH, https://m.edsoo.ru/7f
HCCJIeI0BATH TEOMETPUUCCKUI 41al2c

BBIUUTAHUE BEKTOPOB,
YMHO)KEHHE BEKTOpa
Ha YHCIIO.
dusnyeckuil u
reOMETPUYECKUN
CMBICIT BEKTOPOB.
Paznoxxenue BekTopa
10 IBYM
HEKOJUIMHEAPHBIM

(mepemernienue) u puznveckuit
(cuna) cMBICIIBI BEKTOPOB.
3HaTh onpeaeeHusi CyMMbI U
Pa3HOCTH BEKTOPOB, YMHO)KEHHUS
BEKTOpa Ha YKCII0, HCCJIEN0BATh
TreOMETPHUYCCKUN 1 (PU3NICCKUI
CMBICITBI 3THX OTICPAIIHHi.

Pemarn TCOMCTPHUYCCKHUEC 3a/1a4U C



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

BEKTOPAM.
Koopaunarsl BekTopa.
Cxansiproe
MIPOM3BEICHUE
BEKTOPOB, €T0
MIPUMEHEHUE TS
HaxXOXJIEHUS IJIMH U
YTJIOB.

Pemenwne 3amau ¢
MTOMOIIBIO BEKTOPOB.
[Ipumenenne
BEKTOPOB JJIsI
pelieHus 3aaa4d

HCIIOJIb30BAaHUEM BEKTOPOB.
PackaaabiBaTh BEKTOp IO ABYM
HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnonb3oBath ckanspHoe
MIPOM3BEIEHNE BEKTOPOB,
BBIBOIUTH €r0 OCHOBHBIC
CBOMCTBA.

BoerunceasaTs cyMMy, pa3HOCTD U
CKQJIIPHOE MPON3BENECHUE BEKTOPOB
B KOOpAMHATAX.

IIpuMeHATH CKaspHOE
IIPOU3BEICHUE I HAXOXKICHUS
JUTMH U yTIIOB

¢busukn

Meron koopauHaT 10 JlekapToBBI OcBauBarh NOHATHE bubanoreka IIOK
KOOPJMHATHI TOYEK Ha | MPSIMOYTOJIbHON CHCTEMbI https://m.edsoo.ru/7f
MIOCKOCTH. KOOPJIMHAT, JEKapTOBBIX 41al2c

YpaBHEHUE TPSIMOU.
YpaBHeHue
OKpPY>KHOCTH.
Koopnunarer  ToYek
nepecedeHns
OKPYXHOCTH u
IIPSAMOM.

Meron KOOpJUHAT
NIPUPELIEHUN
FeOMETPUUECKUX
3aj1a4, MpaKTHYECKUX
3aja4

KOOpAMHAT TOYKH.

BeiBOIMTH ypaBHEHHE NIPSIMOI U
OKPY>KHOCTH. BbI1eIITh MOJTHBIN
KBaJpaT JJIsl HAXOXKICHUS [IEHTPa U
paanyca OKpy>KHOCTH 10 €€
YpaBHEHHIO.

Pemars 3aga4n Ha HaxXOX/IeHUE
TOYEK MTEPECEUCHUS NTPSAMBIX U
OKPY>KHOCTEH ¢ TOMOIIbIO METO/1a
KOOpAMHAT.

Hcnonb30BaTh CBOKMCTBA YITIOBOTO
ko3 dunmenra npsmoi mpu
pELIeHNH 3aad, 175 OpEAcIICHUS
PACIIONOKEHUS IIPSIMOM.
IIpuMeHATs  KOOpPAMHATHI  TIPH
pEelIeHHH  TEeOMETPUYECKHX |
MPaKTUUECKUX 3ajad, JUISE
MTOCTPOEHUS MaTeMaTU4eCKIX
MOJIENIeH peasbHbIX 33/1a4 («MeTOox
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KOOPIUHAT).
IMoab30BaTbest U TOCTPOCHUS U

HCCIeI0BaHUN UG POBBIMH
pecypcami.
3HakoMHTBCS c HCTOpHeH

pa3BUTHSL TEOMETPUU

CooTtHomeHust 14 Onpeneneaue ®opmyaupoBaTh  ompenejienust | bubmmoreka ITOK
MEXIy CTOPOHAMH TPUTOHOMETPHYECKHX | TPUrOHOMETpHyecknx  (yHkimit | https://m.edsoo.ru/7f
¥ yTIIaMH ¢yHkmit yrinos ot 0 ]| TYNbIX U IPSMBIX YTJIOB. 41al2c
TpeyroJbHAKA. 1o 1801]. ®opmynsl | BelBoAuTH TeOpeMy KOCHHYCOB H
Cransproe npuBeleHus. Teopema| TeopeMy CHHYCOB (C  paanycoM
KOCHHYCOB, TEOpEMa | OIMCAHHOW OKPYXHOCTH).
MPOU3BENCHUE
cuHycoB. Pemenue BeiBoguTh $opmyast IS
BEKTOpOB TPEYI OJIbHUKOB. BBIYHMCJICHHSA omanei c
[IpakTudeckoe HCIIO0JIb30BAHNEM TeopeM
IIpUMEHEHUE TPUTOHOMETPHH (popmymna
JIOKAa3aHHBIX TEOPEM | IJIOMIAAH TPEYroJbHUKA Yepe3 IBe
CTOPOHBI M Yroid MEXIy HHUMH,
dbopmyna IO AN
YEeTBIPEXYTroIbHUKA ~ Yepe3  ero
JUAroHAIX M YroJl MEXIy HUMH).
Pemars TpeyronbHUKH.
Pemare npakTuueckue 3axauu,
CBOAAIIMECS K  HAXOXIECHHIO
Pa3NUYHbIX 3JIEMEHTOB
TPEYTOJILHUKA
Jnuna 11 IIpaBunbHBIE ®opMyIHPOBATH OIPENETICHNE bubimmoreka [IOK
OKPY>KHOCTHU U MHOT'OYTOJIbHUKH. MPaBUIIBHBIX MHOTOYTOJIbHUKOB, https://m.edsoo.ru/7f
IIOIIAb KPyra Yucno w.  JliMHA | HAXOAMTH UX DIIEMEHTHI. 41al2c
OKPYXHOCTH, nyru | Ilosb30BaThbes OHATHEM [UIMHBI
OKPYHOCTH. OKPY>KHOCTH, BBEAEHHBIM C
Paguannast Mmepa yria. | moMOIIbIO TPAaBHUIIBHBIX
[Tnomans Kpyra, | MHOIOYT'OJIbHUKOB, OIpede/siTh

CCKTOpa, CCrMCHTA

YUCJO T, IJUHY AYTH U paAUaHHYIO

Mepy yria.
IIpoBoauTs mepexon oT
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panuaHHON MepHI yriia K
rpaaycHON 1 HA0OOPOT.
Onpenensars mIomanab Kpyra.
BriBoauts hopmy.ibl (B
IpaJyCHOH U paJraHHON Mepe) JUIs
JUTAH YT, IJI0IIaAeH CEKTOPOB U
CErMEHTOB.

Boruncasats  momaau  guryp,
BKJIFOYAOLINX 3JIEMEHTHI
OKPYXKHOCTH (KpyTa).

Haxoguths miomanu B 3amadax
peaIbHOM KU3HU

JIBr>xeHUs [lonstue o nuxkennu | Pa3déuparsb npumMepsl, bubmmorexa [JOK
IJIOCKOCTH. WJLUTIOCTPUPYIOIINE TOHSATHS https://m.edsoo.ru/7f
[TapannensHbIi JIBHKEHUSL. 41al2c
IIEPEHOC, I0BOPOT ®opmMyaUPOBATH ONPEEIIEHUS
[Ipumenenue npu MapaJuieIbHOTO MEPEeHoca,
peleHny 3aaa4y IIOBOPOTA U OCEBOI CUMMETPHUH.
BoIBOAMTH UX CBOICTBA,
HAXOIUTH HETIOIBUKHBIE TOUKH.
HaxoauThb LEHTPHI U OCH
CUMMETPHUI MPOCTEHIINX PUTYD.
IIpumeHATH NapaieabHbIA
MEPEeHOC ¥ CUMMETPUIO MPH
pelLIeHNY TEeOMETPUYECKUX 33134
(pa3buparb puUMepHI).
Hcnonb30BaTh 111 IOCTPOEHUS U
HCClIeA0BaHUHN IM(POBBIE PECYPCHI
HauanbHbie [Ipenmer [To3nakomuThCS c
CBEICHUS U3 CTEPEOMETPHUSL. MHOIOI'paHHUKaMM;  TeJlaMH U
crepeoMeTpuu MHororpanHuK. MOBEPXHOCTSIMU BPAILICHHUS
[Ipuszma.
[Tapamtenenunen.
Hunuuap. Konyc.

Cdepa u map.



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

006 akcuomax 1 00 akcromax Hmetn Oonee riryooKoe
reoMeTpUn MUTAHUMETPHH. MPE/ICTABICHHE O CHCTEME aKCHOM
Hekotopble cBeieHUsT | TUIAHUMETPHH U aKCHOMAaTHYECKOM
0 Pa3BUTHUU TEOMETPUH | METOJIE
Hrtorosoe 10 IToBTOpEHHE OnepupoBath noHsTusiMu: | bubmmoreka I[TOK
TIOBTOPEHHUE OCHOBHBIX MOHATHH ¥ | ¢Urypa, TOYKa, mpsiMas, yrodi, | https://m.edsoo.ru/7f
METO/I0B KypcoB 7—9 MHOTOYTOJIbHUK, PaBHOOEPEHHBIN 41al2c

KJaCcCcOB, 0000IIEHNE U
cUCTEMaTH3aIs
3HAHUM.

IIpocreitmme
reOMETPUUECKHE
(burypst u ux
cBorictBa. 3Mepenue
FEeOMETPHUECKIX
BEJIMYHH.
TpeyronbHUKH.
ITapannensHble U
[IepIEHAUKYIIIPHbIE
npsMEbIe.
OKpYy’>KHOCTb U KPYT.
I'eomeTpuueckue
MOCTPOEHUSA. YTIIbI B
OKPYXHOCTH.
Brnvcannsie u
OIKCaHHbIC
OKPYXHOCTH
MHOI'OYT'OJIbHUKOB.
IIpssmas u
OKpPY>KHOCTb.
YeThIpEXYrOJbHUKH.
Briucannsie

Y ONMCaHHbIC
YEThIPEXyTOJIbHUKH.
Teopema [Tudaropa u

Y PaBHOCTOPOHHUI

TPEYTOJNbHUKH,  NPSIMOYTOJBHBII
TPEYTOJIIbHUK, ME/IMaHa,
ouccexTpuca u BBICOTA

TPEYrojbHHKA, IapauiesorpaMM,
pomMO, TPSMOYTOJIILHUK, KBAaJapar,
Tparnenus, OKPYXKHOCTb,
KacaTeJbHasl; paBeHCTBO U 110001
¢uryp, TPEYrOIbHUKOB;
napasuieIbHOCTh u
MEePIEHIUKYISIPHOCTh IPSMBIX,
YroJI MEXAY MPSIMBIMU, CHMMETPHUS
OTHOCHTEJILHO TOYKH M TPSMOIL;
JUIMHA,  PacCTOSHHE,  BEJINYUHA
yria, IoLaib, HepPUMETP.

Hcnonb30BaTh dpopmyani:
nepumeTpa u TUIOIIA U
MHOI'OyrojJlbHUKOB, JJIMHBI
OKPY’KHOCTH M IUIOIIAIH Kpyra,
00BEMa IPSMOYTOIILHOTO
napasuiesenumneaa.

OnepupoBarhb MOHATHAMM:
MPSIMOYTOJIbHAS cucTeMa

KOOpIUHAT, BEKTOP; HCI0JIb30BATh
9TH HOHATHUS UI1 IpeACTaBJICHUS
JAHHBIX W PpEIIeHHs 3a/1a4, B TOM
qucie M3 JIPYrHX  y4eOHBIX
IIPEIMETOB.



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

Hayvaja
TPUTOHOMETPHUH.
Pemrenne o0mmx
TPEYTOJIHHUKOB.
[IpaBumnbHbIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanus
TJIOCKOCTH.

Jemxenns. [logobue.

Cummertpus.
[Tnowmane.
Brruucnenue
nnomanent. [Tmomann
oI00HBIX (uryp.
HekapToBbl
KOOpPJIMHATHI HA
IIJIOCKOCTH.

Bexrops! Ha
IIJIOCKOCTH

Pemarps 3amaum Ha TOBTOpPEHUE
OCHOBHBIX MOHSTHH, WILTIOCTPALIHIO
CBSI3EH MEXKITY Pa3InYHBIMU
gacTsMH Kypca. Beiouparb MeTon
JUISL PEILIeHUs 3a/1a4H.

Pemarp 3aga4uy U3 MOBCEIHEBHOMI
JKU3HU

Bcero

66




IHOYPOYHOE IINIAHUPOBAHUE

8 KIIACC
Ne Tema ypoka KonuvecTBo yacoB Jara uzyyenust DyeKkTpoHHbIe HU(POBbIE
n/n Bcero KoanuyecTBo IInan dakr o0pa3oBarejbHbIE pecypchl
KOHTPOJILHBI
X padort
1 [ToBTOpeHUE
2 [ToBTOpeHme
YerpipéxyroabHuku. ( 14 yacos )

3 MHuoroyroiabHuKH. §1

4 MHOroyronbHHKH.
UeTbIpexyroJapHUK.§1

5 [Mapamnenorpamm. CBoiicTBa 1
napajuiesorpamma.§2

6 IIpu3naku napamienorpamMmma. Pemenue 1
3ajad. §2

7 [Ipu3naku napamnenorpamma. Permenne 1
3agad. §2

8 Tpanemus. §2 1

9 Tpanenus. Teopema Daneca. § 2 1

10 3anaun Ha HOCTpoeHHeE. § 2 1

11 [IpssmoyroneHUK. § 3 1

12 Pom6. KBanpar. § 3 1

13 Pemenne 3agaq 1

14 OceBas 1 LIEHTpaJIbHAsI CHMMETPUU. 1
Pemenue 3amau. § 3

15 UYeTtsipéxyronpHuKU. Perenre 3amay

16 Yemvipéxyzonvnuku. Konmponsnas 1 1
paboma Nel




ILnomaas ( 13 yacoB)

17 | Ilmomaas MHOTOYTONBHUKA. §1

18 | [Tnomaap npsMoyToibHAKA. §1

19 | [Inomaxap napamnenorpamma. §2

20 | ITnomans TpeyroJpHuKa. §2

21 | IInomaas TpeyroabHUKa. §2

22 | ITnomaas Tpanenuu. §2

23 | Pewenue 3a1a4 Ha BEIYUCIICHUE
momaned huryp.

24 | Pemenue 3a1a4 Ha BEIYUCIIEHUE
momaned huryp.

25 | Teopema Iludaropa. § 3

26 | Teopema Iludaropa. § 3

27 | ITnomans. Pemenne 3amau. [Togroroska
K KOHTPOJIBHOM pabore.

28 | ITnomans. Pemenne 3agay. ITogroroska
K KOHTPOJIBHOM paboTe

29 | Ilnowaos. Konmponwvnaa padoma Ne2

IHono0HbIe TpeyroabHuku. ( 18 yacos )

30 | Ompenenenvie mogOOHBIX
TPEYTrOJIBHUKOB. § 1

31 | OrHouleHne wiomanei mog00HbIX
uryp. §1

32 [lepBolii mpr3HaK TOAOOUS
TPEYTONBHUKOB. §2

33 Bropoii u Tpetuii mpu3Haku momoous
TPEYTOJIBHUKOB. §2

34 Pemenwne 3anau. [TpuzHaku momo0ust
TPEYTOJLHUKOB.

I




35

Pemenwne 3amau. [Ipusnaku momgodus
TPEYTOJILHUKOB.

36 | Ilooobnvie mpeyzonsHuxu.
Koumponvnas paboma Ne3
37 Cpenusist TMHUS TPEyroibHUKa. 83
38 CBoIiCTBO MeIaH TPEYTrOJIbHUKOB. §3
39 [TpomopiinoHanbHbBIE OTPE3KU B
PSIMOYTOJIEHOM TpeyroibHUKe. 83
40 UzmepurenbHbie pabOThl HA MECTHOCTH.
§3
41 3a/1a4m Ha TIOCTPOSHIE METOIOM
nono6us. §3
42 Pemenue 3amad Ha mocTpoeHue
METOJIOM TOI00HBIX TPEYTOJILHUKOB. 83
43 CuHyc, KOCHHYC ¥ TaHT€HC OCTPOTO
yIJIa MPsIMOYTOIBHOTO TPEYroNbHUKA. §4
44 3HaveHue cuHyca, KOCHHYCa U TaHTeHCa
nns yraos 30°, 45°, 60°. 84
45 CooTHoIIeHUS! MEXy CTOPOHAMH U
yrJIaMH TIPSIMOYTOJIBHOTO
TPEYTrOIBHUKA.
46 Pemrenue 3anay. Iloaroroska K
KOHTPOJIBHOM padoTe.
47 Coomnowenus mexcoy CmopoOHaMU u

yanamu npamoyzonbHO20
mpeyzonvhuka. Konmponvnasa paboma
No4

Oxpy:xHoctb. ( 18 yacos )

48 B3anmMHOe pacrionoxeHue npsmMon u
OKpYXHOCTH. §1

49 KacarenpHast K OKpyXHOCTH. § 1

50 Pemenne 3amau.




51

entpanbHbie U BOIUCAHHBIEC YIIIBL §2

52 TeopeMa o BIIUCaHHOM yriIe. §2
53 TeopeMa 00 oTpe3Kax mepeceKaronmxcs
xopa. §2
54 Pemenue 3anay . 1
55 CBOICTBO OMCCEKTPHUCHI yriia. §3 1
56 CaoiicTBo OuccekTpuchl yria. §3 1
57 CepenuHHbIi neprneHuKymsp. §3 1
58 Teopema 0 TOUKE IepeCceUSHUsI BHICOT 1
TpEeyrojabHHKA. §3
59 Brncannas okpyXHOCTb. § 4 1
60 CBOICTBO ONMUCAHHOTO 1
YeThIpeXyroJpHuKa. §4
61 OnucanHast OKpY>KHOCTb. §4
62 CBOICTBO BIUCAaHHOTO
YeTBIPEXYTOJIbHUKA. §4
63 OxpyxHocTh. Perienue 3amau 1
64 Okpysrcnocme. Konmponwvnas paboma 1
Ne5
65 Peseps 1
66- | IloBTopenue. Pemenne 3agay. 34
68
Bcero 68




IHOYPOYHOE IINIAHUPOBAHUE
9 KIIACC

No n/n Tema ypoka Kon-60 uacos JHama uzyuenusn DJIeKTpOHHBIE HUPPOBLIE
Bcero KonuuectBo J1aH daxr o0pa3oBaTe/IbHbIEC PeCypChbl
KOHTPOJIBHBIX
pabor
Bekrtopnl (9 4.)
1 IlonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. 1
2 OrtkJnaipIBaHKE BEKTOPA OT JaHHOW TOUYKH. 1
3 CymMa IByX BEKTOPOB 3aKOHBI CIIOKEHHUS BEKTOPOB. 1
4 CymMa HECKOJBKHX BEKTOPOB. BrunTanue BEKTOpOB 1
5 Pemenne 3amau «CiioskeHne U BHIYUTaHUE BEKTOPOBY» 1
6 [Ipou3ssenenue BeKTOpa Ha YHCIIO. 1
7 [IpuMmeHeHne BEKTOPOB K PEIISHHUIO 3a/1a4 1
8 Cpenssas nuHUS Tparennu 1
9 Kourpoabnas padora Nel no teme: «BeKTopbI» 1 1
Meton koopaunat (10 1)
10 Koopaunats! BekTopa. Pa3noxeHnue BeKTopa 1o AByM 1
HEKOJJIMHEapHbIM BEKTOpam
11 Koopaunats! BekTopa. Paznoxenue BeKTopa o AByM 1
HEKOJJIMHEapHbIM BEKTOpam
12 CBsI3bp MEX1y KOOPJIMHATAMH BEKTOPa U 1
KOOpJIMHATAMH €r0 Havasla ¥ KOHIA
13 IIpocreiimue 3a1aun B KOOpAXHATAX. 1
14 Pemenue 3amau o teme: «MeToa KOOpAMHATY 1
15 YpaBHEHHNE OKPY>KHOCTH. 1
16 VpaBHeHue npsamoit 1
17 Hcnonp3oBanne ypaBHEHUH OKPYXHOCTH U NPSAMON 1




IIpY PEIICHUN 33134

18 Pemenue 3a1a4 ¢ UCIIOIb30BaHUEM METO/A 1
KOOpJIUHAT

19 KonTpoabnas padota Ne2 o Teme: «Metox 1 1
KOOPAHHAT

CooTHOIIEHUSI MeKAY CTOPOHAMH M yIJIaMH TpeyroibHuka. CkajasipHoe npousseaenne BeKTopoB (14 1)

20 CuHyc, KOCHHYC, TAaHTEHC 1

21 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 1

22 dopmyibl mpuBeaeHus. POPMYITBI VIS BBIYHCICHUS 1
KOODPJMHAT TOYKH

23 Teopema 0 mIOLWAAN TPEYrONbHUKA. 1

24 Teopema cuHycoB 1

25 Teopema KOCHHYCOB 1

26 Perienue TpeyronbHUKOB 1

27 Pemenne 3amau mo teme: «COOTHOIIEHUS MEXKITY 1
CTOPOHAMH U YTJIaAMH TPEYTOJIbHHUKA

28 Pemenue 3amau mo teme: «COOTHOIIICHUS MEKTY 1
CTOPOHAMH U YTIIaAMH TPEYTOJNbHHUKA

29 VYron mexay Bektopamu. CKasIpHOE MPOU3BEIICHUE 1
BEKTOPOB.

30 CkalsipHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOWCTRA 1

31 IIpumeHeHue CKaTSIPHOTO MPOU3BEICHNUS BEKTOPOB K 1
pelIeHHIO 3a/1au.

32 IoaroroBka Kk KOHTPOIBHOU paboTe 1

33 KonTpoabHas padota Ne3 no Teme: 1 1
«CooTHOLIEHHE MeKIY CTOPOHAMM U YIJIAMH
TPeyroJbHUKa»

JlIMHA OKPY:KHOCTH U IJIoIaab kpyra (11 4)

34 IIpaBUIBHBIN MHOTOYTOJIBHUK. 1

35 OKpy>KHOCTB, OITUCAHHAs OKOJIO TIPABIIIEHOTO 1
MHOTOYTOJIbHUKA




36 OKpYy»XHOCTb, BITUCAHHAS B TPABUIIbHBIN 1
MHOT'OYTOJIbHUK

37 OKpYy>KHOCTb, ONIMCAaHHAsI OKOJIO TIPAaBUIILHOTO 1
MHOTOYTOJIbHHUKA U BITUCAHHAS B HETO

38 DopMyIbl TSl BBIYHACICHHUS TUIOIIAN TIPABUIBHOTO 1
MHOTOYTOJIbHHUKA, €0 CTOPOHBI U Pa/Inyca BIIMCAHHOM
OKPYXHOCTH

39 [NoctpoeHue npaBUIIbHBIX MHOTOYTOJIbHUKOB 1

40 JlniHa OKpYKHOCTH. 1

41 [Tnomanp kpyra [lnomans KpyroBoro cekropa 1

42 Pewrenue 3agau «Jlnuna okpyxunoctu. [Inomans 1
Kpyra»

43 Pemenmne 3anau. 1

44 Kourtposabhas padora Ne4 no reme: «/liauna 1
OKPY:KHOCTH M IUIOIIAAb KPYra»

JBukenue (7 4)

45 OTto0OpakeHue TUIOCKOCTH Ha cest. [TorsaTue 1
JIBAYKCHUST

46 Cummerpus 1

47 [NapannensHenii nepexoc. [ToopoT 1

48 INapannensHeiii nepeHoc. [ToBopoT 1

49 Pemrenue 3agay no reme: «J{BuxeHus 1

50 Pemenue 3anau mo teme: «JIBrxkeHUs» 1

51 KonrtpoabHasi padora NeS no Teme: «/IBrKkeHus» 1

HavyanbHble cBeeHust u3 crepeomerpu (4 1)

52 [penmer crepeoMerpur. MHOTOTpaHHHUKH 1

53 [pusma. IMapannenenunen. CBoiicTBa 1
napaJuieNenuIeia

54 Tena Bpamenus. Humuaap. Konyc. 1

55 Cdepa. mrap 1




00 akcuomax reomerpun (1 4.)

56 | 06 akcHomax reoMeTpuu 1
IToBTOpenue (10 4.)

57 Tpeyronbauku. [IpuzHaky paBeHCTBA TPEYrOIbHUKOB 1
58 [TonoOue TpeyroibHUKOB 1
59 [MapasnnenbHble TpsMbIe 1
60 YeTblpexyroabHUKN 1
61 IInomann 1
62 Ceky1ue 1 KacaTeIbHbIE 1
63 OxpyxHOCT. BrincanHsI# yron 1
64 BriucanHble 1 ONMCaHHBIE YETHIPEXYTOIbHUKH 1
65 HroroBas koHTpOILHAsI padoTa 1
66 AHaNM3 KOHTPOJILHON paboThI 1

66

Bcero




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
['eometpus, 7-9 kinaccol/ Atanacsin JI.C., byry3oB B.®., Kagomuer C.b. u
npyrue, AkimonepHoe obmiectBo «M3marensctBo «IIpocsemienne

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

['eometpus, 7-9 kmaccol/ Atanacsia JI.C., byry3zos B.®., Kagomies C.b. u
npyrue, AkuuonepHoe obmiectBo «M3narenbetBo «lIpocBenienuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
https://urok.apkpro.ru/#about-content

https://resh.edu.ru/

https://math-oge.sdamgia.ru/
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