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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH I1eNbi0 00€CIeYnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACIOJIOKEHUE, OMUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3y4YeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
o011ero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JJOKa3bIBATh
VUCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JOKHBIM, IMPOBOIUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBA OT IIPU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Btopoil 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIpPENEIUTh TEOMETPUUECKYI0 (UIYypy, ONMUCATh CIOBaMM JaHHBIA UYEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaxka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTUUYECKOIO XapakTepa OOydarolIUICs YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pusmke H
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u  «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOUYACT CIACAYIOIIHE OCHOBHBIC pa3JIeiibl
comepxkanusi: «['eomerpuueckue ¢Gurypsl U UX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATHI Ha  IJIOCKOCTHY,
«BekTopbl», «/[BrmxeHus maockoctuy, «lIpeodpazoBanus moaoousy.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJEN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Havanpnble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yrioB. BepTukanbHble U CMexXHbIE yIubl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOILIBI LUPKYJS U JIMHEUKH. TpeyroiabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa M MIPU3HAKU NapajlIeNbHbIX NPsAMbIX. CyMMa YIJIOB TPEYTOJIbHUKA.
BrentHue yriel TpeyroJbHUKA.

[IpssMOyTONIBHBIA ~ TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [[pu3Haky paBeHCTBaA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTOJIbHBINA TPEYTOIBHUK C yTIoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacarenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPY>KHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero nprusHaku u cBorcrsa. YacTHbie
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUHUOHAIBHBIX OTPE3KaAX.

CpenHue MMHAM TPEyroJIbHUKA U Tparneuuu. LIeHTp macc TpeyronbHuKa.

[Togobue TtpeyronpbHUKOB, Kodpduiuent mnomodus. [lpuzHaku momoOus
TpeyrojabHUKOB. [I[pumeHeHue mogoous Mpu pelieHnH MPaKTHIECKUX 3a/ad.



CpoiicTBa miom@azeit reomerpuueckux Guryp. DopMmynbl s IIIOLIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnricanHble ¥ LIEHTPaIbHBIE YTIIbI, YTOJI MEKIY KacaTeJIbHOM U XOP0il. Y TIIbI
MEXIY XOpJaMU M CEKylUIMMHU. BhucaHHbIE W OMHCAHHBIE YETHIPEXYTOJIbHHUKHU.
B3aumnoe pacnonoxxeHue AByX OKpykHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pewienue TpeyrojbHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelienue
IIPAKTUYECKUX 3a/1a4 C UCII0JIBb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anuHa  (MOAaylb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€pallMd HaJ BEKTOpaMH. Pas3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKTOopaMm. KoopaunaTel BekTopa. CKamsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI HA TNIOCKOCTU. Y PaBHEHHUS IIPSMOU U OKPY>KHOCTH B
KOOPAMHATAaX, MEPECEUECHNE OKPYKHOCTEM M MpsMBbIX. MeTon KoopauHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. ' pagycHas U paguaHHas
Mepa yIjla, BBIUMCICHHME JUIMH Iyr OKpykHocteu. [lmomans Kpyra, cekropa,
CErMEHTA.

JIBW>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (sremMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS INPOrpaMMmbl y4eOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro 00IlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MTPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIICHUWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEM JKWM3HM JIJISl YCTENIHON MpodeccruoHaTIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOTO MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOM
NeSATEIbHOCTH, JTANoB €€ pa3BUTUSA W 3HAUUMOCTU JUISl PA3BUTHUS LUBUIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HaBBIKAMH MCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHWE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarONmoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(ieKCHu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIICICTBUH JIJISl OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLUMAJBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU 4€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIEH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSTHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs U JeWUCTBUSA, (GOPMYJIUpPOBATH U OIEHUBATh PUCKU U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

e BBIABISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
OTIpEJICICHHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyy, OCHOBaHUA Ui OOOOIICHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpPHUIIATEIbHBIC, C€AWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npeaiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHUBOPEUNI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKuX (PakToB, BBICTpPAMBATh APTYMEHTAIIMIO, IPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoNee MNOAXOMSAMMNA C Y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (opMHpOBAThH
TUMOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

OPOBOJAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTATh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (OpMY MPEACTaBICHUS HHPOPMALMH U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uxX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
y4uTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJIsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI 1O CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

MPUHUMATh 1E€Jb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHHU3alUI0
COBMECTHOM pabOThl, pacmnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pElIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pEIIeHUS C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUpOBaTb M KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTaTta
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3a/1a4H,
BHOCHTH KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEILHOCTH MOCTABICHHON LIEN U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTKCHUS IIEJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi TMOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMNpEaeisaTh UuX
B3aMMHOE pPAaCIOJIOKEHUE, HU300pakaTh TeOMETPUYECKUE (QUIYpbl, BBINOIHATH
YEPTEXKHU 110 YCIOBUIO 3a1a4uu. VI3MepsITh TMHENHBIE U YIJIOBBIE BEJIMYKHBL. Pemarth
3aJ1a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peadbHOM KU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
OOBEKTOB M0 MOPSJIKY BETUUHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOUTE JTOTHYECKUE PACCYKICHUSA C MCIOJIb30BAHUEM I€OMETPUYECKUX
TEOpEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJUAHBI, MPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUYECKUX 3a/1a4.

Onpenensrts napauieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPHIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs napayieIbHOCTh NPSIMBIX C OMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK IPYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTon Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YHUCIIOBBIC M OYKBEHHBIE 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TEPECECUCHUH JIBYX
MapaAJJICTBHBIX MPSIMBIX CEKYIIEH. Pelats mpakTUYECKre 3aa4yd Ha HAXOXKICHUE
YTJIOB.

Brnagere mNOHSATMEM TE€OMETPUYECKOTO MECTA TOYEK. YMEThb ONPENEIATH
OMCCEeKTPUCY yIJla U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

DopMynMpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pELICHUY 3a7a4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere noHsATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEHIIMMHU IT'€OMETPUUECKUMH HEPABEHCTBAMU, [IOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOECHUS C MTOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarONIMIiCS TOJYYHT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IPU PEMIEHUU TEOMETPUUECKUX 3a7ay.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEJIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTes noHsATHEM CpeIHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, TPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon @aneca
U TEOPEMOM O NPONOPLHMOHAIBHBIX OTPE3KaxX, MPUMEHATh MX [UIS PELICHUs
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aJa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnanete DOHATHSMHM CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. [10630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIOLIab TPEYroJIbHUKA U TUIOLIAN
MHOTOYTOJBHBIX  GuUryp (MONB3ysCh, TIE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W UEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopJamH (CEeKyIIUMU) U YIIie MEXKIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSTH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELUICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHHEM TMOoJ00Us W TPUTOHOMETPUU (TOJB3YsCh, TIE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicss TOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBbIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pelmeHne



IPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAuTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonp3oBaTbes (hopmynamu MPUBEACHUS M OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUII HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU TEOMETPUYECKUX 3a1ad.

Brnanets nonsTusMU peoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS IPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa MOJ00MS B MPAKTUYECKHX 3aJayax. YMETh NPHUBOJIUTH IPUMEPHI
10JI0OHBIX (DUTYP B OKPY’KaIOILIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUI
CMBIC]I, MPUMEHATh HMX B PEIIEHUHM TEOMETPUYECKHX W (PU3MYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHHUS IJTUH U YIJIOB.

Ilonp30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSATD €r0 B PELICHUU
F€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Branerp MOHATUSAMH NMPAaBWJIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (WM LEHTpBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJEJIN JUIS 3a/1a4 PEAJIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA0OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
P N P Puryp bubnuoreka [IOK
1 UX cBoiicTBa. I3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2e
BEJINYUH
b K
2 TpeyronbHUKN 22 1 nomotexa LO
https://m.edsoo.ru/7f415e2e
3 [TapannenpHble NpsiMbIe, CyMMa yIII0B 14 | bubmmoreka [JOK
TpeyrojabHuKa https://m.edsoo.ru/7f415¢e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 | bubmmnorexka HOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
bu6nmorexa LIOK
5 IT 600 i 4 1
OBTOPCHHE, ODODIICHHIE SHATHH https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. bu6mmoreka [IOK
1 4 12 1
CTRIPEXYTOILHUKH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaXx, MOA0OHbIE 15 1 bubmmorexa [TOK
poroph p » TO https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
Inomane. Haxoxnenue miomanen
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hHT 14 1 bubmmorexa [OK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 | bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OINMCAHHBIE YEThIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6nmoreka [JOK
6 I1 0600 i 4 1
OBTOPCHIE, ODODIICHHIE SHAHHH https:/m.edsoo.ru/7f417e18
OBULIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
| Tpuronomerpust. Teopembl KOCUHYCOB U 16 | bubnmoreka [JOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 | bubnuoreka [IOK
COOTHOLLEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [IOK
12 1
3 Bexroper https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONBHUKH. [[THA
5 of HOCTH U TUIO ye: b Kpyra g 8 bubmmorexa LIOK
Py " Hu pyre. https://m.edsoo.ru/7f41al2c
Brruncnenue momianeit
bu6nunorexa LIOK
6 6
JBHOKEHAS TIIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 ) bu6nmorexa LIOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/7f41al2c
OBULIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| [Ipocreiimne reomeTpuyeckue | bubnuorexa [JOK
00BEKTHI https://m.edso00.ru/8866b724
2 MHOroyroiabHuK, JoMaHas 1 bubmorexa LHOK
4 ’ https://m.eds00.ru/8866¢cb6a
3 CMexHbIE U BEPTUKAIBHBIE YIJIbI 1 bubmorexa HOK
p yr https://m.eds00.ru/8866¢5c0
4 CMexHbIE U BEPTUKAIBHBIE YIJIbI 1 bubmorexa HOK
p yr https://m.eds00.ru/8866¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAIBHBIE YTIIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIE U BEPTUKAIBHBIE YTIIbI 1
N3mepenue JIMHEWHBIX U YIJIOBBIX
9 BEJIMYUH, BEIUUCIIEHNE OTPE3KOB U 1
YIJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U 1 bubmorexa HOK
’ p https://m.edsoo.ru/8866c3ea
yIJI0B
N3mepenne TMHEHHBIX U YTIIOBBIX
11 BEJINYUH, BBIUUCIIEHUE OTPE3KOB U 1
yIJI0B




12

13

14

N3MepeHne JIMHEHHBIX U YTIIOBBIX
BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
YIJIOB

[lepumetp u mnomaas Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[lepumerp u maomags Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

15

[TonsTHE 0 paBHBIX
TPEyroJIbHUKAX U IEPBUYHBIC
IIPEACTABICHUSA O PABHBIX

¢burypax

bu6mmoreka [IOK
https://m.edso0.ru/8866ce80

16

17

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB
Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJILHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8866d1fa

bu6mmoreka [JOK
https://m.edso0.ru/8866d34e

bu6mmoreka [IOK
https://m.edsoo.ru/8866e01e

19

20

21

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbBHUKOB
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmorexa [IOK
https://m.edso0.ru/8866e88¢

22

[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipu3naku paBeHCTBa

23 IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOIiCTBO MeIHaHbI
24 MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, bubmmorexa [IOK
. . https://m.eds00.ru/8866e9%¢ec
IIPOBEIEHHON K THIIOTEHY3€
CBoICTBO MeMaHbI
25 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHoOepeHHbIC U bu6mmoreka [IOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3sHaku u cBoiCTBA bubnnoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
)3 [Ipu3Haku u cBoiicTBa bubnnorexa [HJOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edso0o.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubnmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometrpuu
33 HepasenctBa B reomerpun
34 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C bubnnoreka [JOK
yriaom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOJIBHUK C
yriiom B 30°
36 KonrtponbHas pabora no teme bubnuorexa [IOK

"TpeyronsHukn"

https://m.edsoo.ru/8866ecbc




37

38

[TapannensHbIe IpMBIC, UX
CBOMCTBA

[TaTeiit noctynar EBkiua

bu6mmoreka [IOK
https://m.edsoo.ru/8866ef64

39

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbBIE MIPH NTEPECEUCHUU
NapauIeIbHBIX MPSIMBIX CEKYyIIeH

bubmuoreka [JOK
https://m.edsoo.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHBIE TIPH ITEPECEUCHUN
NapauIeIbHBIX MPSIMBIX CEKYIIeH

41

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajiesIbHbIX MPSAMBIX CEKyILEeH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHbIE MPH NTEPECEUECHUN
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

43

Hakpecr nexammue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
NapaJuIeIbHBIX NIPSMBIX CEKYILEH

bu6mmorexa [IOK
https://m.edsoo.ru/8866f3b0




ITpu3Hak napamienbHOCTH
IIPSIMBIX Y€PE3 PAaBEHCTBO

44
paccTOSAHUN OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
[Ipu3zHak napamienbHOCTH
45 MPSAMBIX YEPE3 PABEHCTBO
paccTOSAHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMmma yriioB TpeyrojbHUKa bubmorexa HOK
yMMa YT Tpeyr https://m.edso00.ru/8866f630
47 CymMmma yTiioB TpeyrojibHUKa bubmorexa HOK
yMMa YT Tpeyr https://m.edso00.ru/8866f8ba
48 BHeniaue yriabel TpeyrojibHIKa bubmorexa HOK
r peyr https://m.edsoo.ru/8866faSe
49 Breminue yriel TpeyrojabHHAKa
KonTponbHas pabota mo Teme
50 "[lapannenbHbIC IPSMBIC, CyMMa bubmorexa [TOK
p p W y https://m.eds00.ru/8866fe6e
YIJI0B TPEYTrOJbHUKA
51 OKpYy>XHOCTb, XOPJIbI M TUAMETP, bubnuoreka [JOK
HX CBOMCTBa https://m.edso00.ru/88670800
52 KacarenbHas kK OKpY)KHOCTH bubmorera [JOK
Py https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bubnnoreka [JOK
3aga4ax https://m.edsoo.ru/8867013e
56 [Tonstue o 'MT, npumeHeHue B bu6mmnoreka [JOK

3agadax

https://m.edso00.ru/88670508




buccekTpuca u cepeIlMHHbBIN

57 MEPIEHIUKYIIAP KaK
re€OMETPUUYECKUE MECTA TOUEK
58 OKpY>XHOCTb, OITUCAHHAST OKOJIO bubnmoreka [JOK
TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OIIMCAHHAsA OKOJIO
TPEYrojbHUKA
60 OKpyXHOCTb, BIMCAaHHAS B bubnnoreka [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMICaHHAs B
TPEYroJIbHUK
& [Ipocreiimue 3a1aun Ha bubnnorexa [HOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3amaun Ha bubnnoreka [JOK
IIOCTPOCHUE https://m.edsoo.ru/886712d2
KonTponbHas pabota mo Teme
64 "OKpS)KHOCTbII)/I KpYT. bubnmorexa LIOK
https://m.eds00.ru/88671462
I'eomeTprueckue nocrpoeHus"
[ToBTOpEeHME U 006001IEHNE
65 3HaHUI OCHOBHBIX MOHATHU U bubmmorexa [OK
https://m.edsoo0.ru/886715b6
METOJOB Kypca 7 Kjacca
bu6mmorexa [IOK
66 Hrorosas koRTpoIIbHas padota https://m.edsoo.ru/886716ec
[ToBTOpenue u 06obIIEeHNEe
67 3HAHU OCHOBHBIX MMOHITUHU U

MCTOHOB KypcCa 7 knacca




[ToBTOpEeHME M 0000IIEHNE
68 3HAHUHA OCHOBHBIX ITOHATUI U
METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo0.ru/886719bc




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoka Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl

| [Tapannenorpamm, €ro npu3HaKku U | bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/88671af2

’ [Tapannenorpamm, €ero nNpu3HaKu u | bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671cal

3 [Tapannenorpamm, ero Npu3HaKu u | bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTHble cnydyan

4 napasuiesiorpaMMoB | bu6mmoreka [IOK
(MIpsAMOYTONBHUK, POMO, KBaIparT), https://m.edsoo.ru/88671dea
WX MPU3HAKU U CBOWCTBA
YacTHele ciydan

5 napajuieIorpaMmmoB | bubnnorexka [JOK
(MIpsAMOYTONLHUK, POMO, KBaIparT), https://m.edsoo.ru/88671f20
UX MPU3HAKU U CBOWCTBA
YacTHele crydan

6 napajuieIorpaMmmMoB | bubnnoreka [JOK
(psIMOYTOJILHUK, POMO, KBaJpaT), https://m.edso0.ru/8867209¢
WX MPU3HAKU U CBOWCTBA

bu6mmoreka [IOK
! Tparnrers ! https://m.edsoo.ny/88672358
g PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bubnnorexka [JOK

Tpaneuuu

https://m.edsoo.ru/8867252¢




9 PaBHOOOKas 1 IpSIMOYTOIBHAS bubnunoreka [JOK
Tpaleunu https://m.edsoo.ru/88672858

bu6mmoreka [IOK
10 MeToz yABOCHH M HAHE! htps://m.eds00.ru/88672b14

11 LlenTpanbHas cumMeTpust bubmmorexa LIOK
p P https://m.eds00.ru/88672b14

12 KoHTtponbHas pabota 1o Teme bubnnoreka [HOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/88672c9a

13 Teopema Paneca u Teopema o bubnuorexa [JOK
MPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusis JINHUS TPEYTOJIbHUKA bubmmorera [TOK
pel peyr https://m.edsoo.ru/88672e0c

15 Cpenusisd JUHUS TPEYTOJIbHUKA bubmorexa HOK
pedl peyr https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpeqHss THHAA bubmorexa [JOK
Parietit, e Cpe htps://m.edsoo.ru/88672358

17 Tpanenus, e€ cpegHss INHUSA bubmorexa [TOK
pariet, pea https://m.eds00.ru/88673064

18 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
poriopH P https://m.eds00.ru/88673794

19 IIponopuoHaIbHEIE OTPE3IKH bubmmorexa [TOK
potiopt p https://m.eds00.ru/88673794

bu6mmorexa [IOK

2

0 Hentp mace B TpeyrompHike https://m.eds00.ru/886738fc

bu6mmorexa [IOK
21 Tonoburre TpeyronpHiki https://m.edsoo.ru/88673a78

2 Tpu npusHaka nonoodus bubnnorexa [JOK

TPEYTrOJbHUKOB

https://m.edsoo.ru/88673bae




3 Tpu npuzHaka mogooOus bubnunoreka [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuszHaka mogoous bubnmoreka [JOK
TPEYTOJILHUKOB https://m.edso0.ru/8867400e
)5 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
26 [Tpumenenue nogobust npu
pELIeHUH IPaKTUYECKUX 3a7au
7 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITono6HbIE TPEYTONBLHUKH" https://m.eds00.ru/8867445a
)% CaolicTBa 1uIomaaeu bubmuorexa [JOK
TreOMETPHUUECKUX (HUTYp https://m.edsoo.ru/886745fe
29 @opMyIbl IS IUIOMAANA bubnuoreka [IOK
TpEYroabHUKa, lapajijieiorpaMma https://m.eds00.ru/88674860
30 DopMybl IS ILUIOIMIAAN bubnnoreka [JOK
TPpEYTroJIbHUKA, apajlieJlorpaMma https://m.edsoo.ru/88674a22
31 DopMyIbl Ui 0N bubnuoreka [IOK
TpEYroJbHUKA, apajlieJiorpaMma https://m.edsoo.ru/88674a22
1 @opMmyisl Ui 0N bubnuoreka [IOK
TpeyroabHHUKa, IapajjiejiorpaMma https://m.edsoo.ru/88675288
3 DopMyIsl IS IUIOIIAHA bubnnorexka [JOK
TpeyroabHHuKa, IapajjeiorpaMma https://m.edsoo.ru/8867542¢
34 Brruncienue miomnagei CiIoHbIX bubmuorexa [JOK
buryp https://m.edsoo.ru/88674e78
35 [Mnomaau duryp Ha keT4aroi bubmuorexa [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu nono6HbIX puryp
37 [Tnomanu moxoOHBIX GuUryp




18 3aga4u ¢ TPaKTHYECKUM bubnunoreka [JOK
COJIEpKaHUEM https://m.eds00.ru/88675558
39 3aga4u ¢ IPaKTHYECKUM bubmuorexa [JOK
COJIEpKAHUEM https://m.edsoo.ru/88675684
40 Penienue 3a7a4 ¢ moMoIp0 METOAa bubmuorexa [JOK
BCIIOMOTATEJIbHOM TUIOIAN https://m.edsoo.ru/88674f90
A1 KoHnTposbHas pabora 1mo teme bubnnoreka [HOK
"ITnomans" https://m.eds00.ru/8867579¢
4 Teopema [Tudaropa u eé bubnuorexa [JOK
MPUMEHEHUE https://m.edsoo0.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
NIpUMEHEHNUE https://m.edsoo.ru/88675918
m Teopema [Iudaropa u eé bubnnoreka [JOK
MPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé
MIPUMEHEHUE
46 Teopema [Tudaropa u eé
MIPUMEHEHUE
Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
OCTpOTO yrjia MpsSMOYTOJIbHOTO
47 TPOTO YIJIa TPAMOYE bubnmoreka [JOK
TPeYrofbHHKA, https://m.edsoo.ru/88675d32
TPUTOHOMETPUIECKHE
COOTHOIIIEHUS B IPSMOYTOJIBHOM
TPEYTrOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXKIACCTBO

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




OcHOBHOE TPUTOHOMETPUUCCKOC

49
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO
KonTtponbHas pabora o Teme
51 "Teopema [Iudaropa u Hauana bubmmorexa [IOK
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
50 BrincanHnbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [JOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al415b2
53 Brniucanneie U IEeHTpaIbHBIE YTIIbI, bu6mmoreka [IOK
YTOJ MEX1Y KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8al141940
54 BrnucanHble M IEHTpaJIbHBIE YIIBI, bubnnorexa [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al141b34
55 Yrael MeXy XOpAaMU U CEKYLLIMMU
56 VYTIIbl MEXAY XOPIaMHU U CEKYIIUMU
Bnucannnie 1 onucaHHbIe
57 YeTBIPEXYTOILHUKH, UX IIPU3HAKHA U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al140f86
CBOMCTBa
BrucaHnHbIle U OITHCAHHBIE
58 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
BrucanHble U OITMCAaHHBIE
59 YETBIPEXYTOJIbHUKU, UX MPU3HAKUA U bubmmorexa [IOK
PIPexyr X TP hitps://m.edsoo.ru/8al416d4
CBOMCTBa
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJILHUKOB

IIpU pCHICHUH IT'COMETPUICCKUX
3aaad




[IprMeHeHue CBOMCTB BIMCAHHBIX U
OMMUCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
P PEIICHUU T€OMETPUUYECKUX
3amaq
2 B3anmHoe pacnosioxkeHue aByx | bubmuorexa [JOK
OKpPYKHOCTEH, 0011I1e KacaTeIbHbIe https://m.edsoo.ru/8al410a8
b K
63 Kacanue okpyxHocTeit 1 nomotexa LO
https://m.edsoo.ru/8al410a8
KoHTpoinbHas pabora 1o Teme
64 "VTIIBI B OK HocTHU. BrimcaHHble 1 bubmmorera [TOK
pyx ' . https://m.edsoo.ru/8al141c88
U ONHUCaHHBIEC YETHIPEXYTrOIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHITHH U
65 METOH0B KypcoB 7 U 8 KIIaCCOB 1 bubmmorexa [TOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
66 METOZIOB KYpPCOB 7 U 8 KJIaCCOB 1 bubmorexa LOK
JIOB KYP . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bu6mmoreka [JOK
67 Hrorosas koHTposbHas padboTa 1
TOTOBa KOHTPOIbRAT pabot hitps://m.cdsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHH U
68 METOJIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LOK
JIOB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabnubsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Onpenenenue
1 TPUTOHOMETPUYCCKUX QYHKIIUHA 1 bubmorexa [IOK
P o P YHEH https://m.edsoo.ru/8a1424bc
yraoB ot 0° go 180°
2 @opMyIIbl IPUBEACHUS 1
bubnuoreka [IOK
T 1
3 cOpeMa KOCHHYCOB https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCUHYCOB 1
bubnuoreka [IOK
T 1
> cOpeMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bu6nunorexa LIOK
T 1
6 copeMa CHHYCOoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
Teopema cuHyCOB 1
9 Haxoienue 1uH CTOPOH U | bubnnorexa [JOK
BEJIMYHUH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubnunorexa LIOK
10 P 1
CILICHUE TPEYTOJLHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronpHUKOB 1 bubmmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
b K
12 Pemrenne TpeyroibHUKOB 1 nomorexa LO

https://m.edsoo.ru/8al42ac0




bu6nmoreka [IOK

13 Pewtterine TpeyroiibHitikon https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NPUMEHEHHUE TEOPEM bubnmnoreka HOK
CHHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al142¢3c
1 IIpakTHyeckoe NpUMEHEHUE TEOpEM
CHHYCOB U KOCUHYCOB
16 KonrponsHas pabora o Teme Bu6mumoteka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTre o mpeobpazoBaHUU bubnnorexa [JOK
noIoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE JIEMEHTBI bubmmoreka [JOK
mo00HbBIX pUryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
oTI00HBIX pUryp
Teopema 0 NpOU3BEICHUU OTPEZKOB
20 XOpJ, TeoOpeMa O IPOU3BEICHUU bubmuoreka [OK
OTPE3KOB CEKYILIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
o1 XOpJ, TeopeMa O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o npon3BeIEHUN OTPE3KOB
” XOpA, TEOpEMA O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJIbHOU
2 IIpuMeHeHne TeopeM B peleHUun bu6muoreka [JOK

TreOMCTPHUYICCKUX 3aaa4

https://m.edsoo.ru/8a143f06




24 [IpumeneHue TeopeM B pelieHUU bubnmnoreka HOK
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpuMeHeHne TeopeM B peleHun bubmmoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonrponsHas pabora o Teme
26 "IIpeoOpa3oBanue mogoous. Bu6muoteka [JOK
Mertpuueckrue COOTHOUIEHHUS B https://m.edsoo.ru/8al1447a8
OKpYKHOCTH"
Onpenenenre BEKTOPOB.
. . bubnuoreka [{OK
27 Pu3NYEeCKU U T€OMETPUIECKUI
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnorexa [JOK
YMHOKEHHE BEKTOPa Ha YKUCII0 https://m.edsoo.ru/8al44a8c
29 CnoxxeHue ¥ BbIYUTAHUE BEKTOPOB, bubmmoreka [JOK
YMHOXEHHAE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 Pa3noxxenne BekTopa 1o 1Bym
HEKOJUIMHEApPHBIM BEKTOpaM
bubnnorexa [JOK
32 Koopaunats! BekTopa 1
https://m.edsoo.ru/8al44fbe
CkansipHO€ IpOU3BEIEHUE
but6mmorekxa [IOK
33 BEKTOPOB, €r0 IPUMEHEHHUE IS
https://m.edsoo.ru/8al14539¢
HaxO0>KJIeHUs JIJTUH U YTJIOB
CkanspHoe mpou3BeIeHNE
but6mmoreka [IOK
34 BEKTOPOB, €r0 IPUMEHEHUE ISt

HaxXOXJACHUA AJIMH U YI'JIOB

https://m.edsoo.ru/8al14550e




35 Pemenne 3aga4 ¢ moMoOIIbIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemmenne 3aga4 ¢ moMOIIbIO bubnunoreka LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JIst
peeHus 3a1a4 GU3NKU
18 KontponbHas paboTa mo teme bubnmnoreka HOK
"Bekrops!” https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
IJIOCKOCTH
. bubmmoreka [JOK
40 ¥ paBHeHHe IpMOi https://m.edsofru/8a145048
41 YpaBHeHHE NPAMON
bubnnorexa [JOK
42 ¥/PABREHIE OKPYKHOCTH https://m.edso:)_.lru/Sal4635a
43 Koopaunatsl TOuek nepeceyeHus bubmuoreka [IOK
OKPYKHOCTH ¥ IIPSIMOU https://m.edsoo.ru/8a146620
MeTo KOOpAMHAT IPU PELICHUU
44 reOMETPUYECKHUX 3a/1ad,
MPAKTUYECKHX 3a7a4
Meroa KOOpAUHAT NPH PELICHUN
45 r€OMETPUYECKUX 3a/1ay,
MPAKTUYECKHX 3a7a4
Meroa KoOpAUHAT NPH PELICHUN
46 r€OMETPUYECKHX 3a/1a4,

IMPAKTUYCCKUX 3aaa4d




KonTponbhas pabota no teme

bu6nmmoreka [IOK

47 "Hexap TOB?I KOOpAHHATHL Ha https://m.edsoo.ru/8a146e0e
MIJIOCKOCTH
43 [IpaBuUsbHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIYMCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/8al46fda

bubmmoreka [JOK

49 Hueno . Jlnnia OkpyKHOCTH https://m.edsofru/8a147208

50 Uucno n. [InrHa OKpyKHOCTH E;ISSJ?;;T:;;ES/IEMMMC

51 JlnvHa 1yru OKpy»XKHOCTH
bubmmoreka [JOK

32 Papuastnas mepa yria https://m.edsofru/8a147140

53 [Inomane kpyra, ceKTopa, CErMeHTa buGnuorexa [IOK
https://m.edsoo.ru/8a147426

54 [Inomane kpyra, CeKTOopa, CErMEHTa bubamorexa LOK
https://m.edsoo.ru/8al147750

55 [Inomanp kpyra, ceKTOpa, CErMeHTa bubmmorexa LIOK
https://m.edsoo.ru/8al147750

56 [TonsiTHe 0 ABMKEHUU TUIOCKOCTH bubmmorexa [TOK
https://m.edsoo.ru/8al147c82

57 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa [TOK
https://m.edsoo.ru/8a147f16

58 [TapannensHbIN IEPEHOC, TOBOPOT brbmorexa [OK
https://m.edsoo.ru/8a147f16

59 [TapannensHbII IEPEHOC, TOBOPOT

60 [TapatenpHbIN IEPEHOC, TOBOPOT

61 [IpuMeHeHne NBUKEHUN ITPU bubmuoreka [JOK

pereHnu 3a1a4

https://m.edsoo.ru/8a1480e2




62

63

64

65

66

67

68

KonTponbHas pabora no Temam

"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHOCTb. [|BUKEHUS
IJI0CKOCTH"

[ToBTOpeHuEe, 0600MIIEHNE,
CHUCTEMATHU3ALIMS 3HAHHMA.
N3mepenne reomeTpudecKux
BeIMYHH. TpeyroJibHUKN

[ToBTOpeHue, 0600IIEH S,
cUCTeMaTu3alis 3HaHHH.
[TapannenwHbie 1
MIEPIICHIUKYIISIPHBIC TIPSIMBIC

[ToBTOpeHue, 0600IIEHNE,
CHCTEMAaTH3alMs 3HAHMIA.
OKpy>XHOCTb U KpPYT.
I'eomeTpuueckre mocTpoeHUs.
VYTiabl B OKPYKHOCTH
[ToBTOpenue, 06001IeHNE,
cUcTeMaTHh3alus 3HaHHH.
BrrcanHble 1 OITMCaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTU3alMsl 3HAHUI

bu6nmmoreka [IOK
https://m.edsoo.ru/8a148524

bubnuoreka [{OK
https://m.edsoo.ru/8a148650

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

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0O 00111er0 00pa3oBaHusA
pe3yJbTara
6 I'eomerpus
Pacrnio3HaBaTh M3y4eHHbBIE TE€OMETPUUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMIMHOE pPAacCMoJOXKEHUe, M300pakaTb TreoMeTpuyeckue (Urypsl,
6.1 BBINOJIHATh YEPTEXKH MO YCIOBUIO 3amadu. V3MepsTh JNHHEHHBbIE H
YIJI0BBIE BETUYMHBI. Pemiare 3a1a4i Ha BBIUMCICHHUE JITTUH OTPE3KOB
Y BEJIMYHH YTJIOB
Jenate rpy0yro OIIEHKY JTUHEHHBIX U YTTIOBBIX BEIMYMH MIPEIMETOB B
6.2 peaibHOM JKU3HHU, pa3MepoB MPHUPOAHBIX O0O0BEKTOB. Paznnyarhb
pa3Mepbl ITUX O0OBEKTOB MO MOPSAKY BETUIUHBI
6.3 CTpouTh 4epTexu K reOMETPUUECKUM 3aJa4aM
[Tons3oBaTbCs HpU3HAKaMHU paBeHCTBa TPEYroJbHUKOB,
6.4 UCIOJBb30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX
TPEYroJbHUKOB MPH PEILICHUH 3aj]a4
6.5 [TpoBOIUTH  JIOTMUECKHE  PACCY’)KAEHHMS C  HCIOJIb30BaHUEM
. T€OMETPUIECKUX TEOPEM
[Tonb30BaTbCs pU3HAKaMHU paBeHCTBA PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOUCTBOM MEHAHbI, MPOBEIEHHON K TMIIOTEHY3€e
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHIH T€OMETPHIECKUX 33124
OnpenensaTs NapauiebHOCTh MPSMBIX ¢ TIOMOIIBIO YIJIOB, KOTOpPHIE
. oOpa3yeT ¢ HUMH cekyas. OnpeaensTs napamieabHOCTh MPSIMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJHOM MPSAMON 10 TOYEK
JIPYTror MpSAMOi
6.8 Pemate 3amaun Ha kieTyaTon Oymare
6.9 [TpoBOMUTH BBHIYHMCICHUS W HAXOMUTh YHUCIOBBIE W OyKBEHHBIC
' 3HAYEHUsl YIJIOB B TEOMETPUUYECKHX 3aJadax C HCIIOJIb30BaHUEM




CyMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPHU NEPECEUCHHH MABYX MapaICIbHBIX TPSMBIX

CCKYH_ICI‘/'I. PemraTs IMMPAKTUYCCKUEC 3a1a41 Ha HAXOXACHUEC YI'JIOB

6.10

Bnanerp mNOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpeAEATh OMCCEKTPUCY YIJIa M CEPEAUHHBIA NEPIEHIUKYIp K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUYCK

6.11

@opMyIHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMAMETpa OKPY>KHOCTH, IIOJb30BaTbCS MX CBOWCTBAaMHU. Y METh

IIPUMCEHATH OTU CBOIMCTBa IIpU pCUICHUH 3aaa4

6.12

Bnaners NOHATHEM ONKMCAaHHOW OKOJIO TPEYIOJIbHUKA OKPYKHOCTH,
yMmeTh Haxoauth €€ neHTp. Ilomp3oBarbes (akramMum 0 TOM, HUTO
OUCCEKTPUCHI YIJTIOB TPEYrOJIbHUKA MEPECEKAIOTCSA B OJTHON TOUKE, U
0 TOM, YTO CEPEANHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA

MMEPECCKar0TCA B O,[[HOI71 TOYKEC

6.13

6.14

BJIaIIeTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, IIOJb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIISIPHOCTH KacaTeJIbHOM M paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHUsA

ITons30BaThCA HpOCTGfIHIPIMH TCOMECTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS ¥ INHEUKU

8 KUIACC

Kon
IpoBepPsAEeMOro
pe3yJbTara

6

6.1

HpOBepﬂeMble NMPEAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303amm

I'eomerpus

Pacno3naBath OCHOBHEIE BH/bI '—ICTLIpéxyFOJ'II)HI/IKOB, UX 3JIEMCEHTHI,

IIOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1

6.2

6.3

HpI/IMeHHTL CBOMCTBa TOYKH nepeceucHuss MCuaH TPCYroJIbHHUKa

(eHTpa Macc) B pEeIICHUH 3a1a9

Bnanets moHsTHEM CpCI[HCﬁ JIMHUW TpPCYTOJIbHUKA W Tpalceuuu,

IIPUMEHATh HMX CBOWCTBA INPH PEUICHUM T'€OMETPUUYECKHX 3a/1ad.




6.4

[Tonp3oBaTbcs Teopemoit Paneca U TEOPEMOM 0 TPOMOPLIHMOHATBHBIX
OTpPE3Kax, MIPUMCHATH UX IJIA pCHICHUSA NPAKTUICCKUX 3a1a4

[IpuMeHSATh TNpPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMCTPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoOMeTpUYECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMaTHMYECKyld MOJEIb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHATHIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
MIpAMOYT'OJIbHOI'O TPCYIOJbHHKA. Ilonp30BaThbCA PTHMH MOHATHIMHA

AJI1 pCHICHU A IMPAKTUYCCKUX 3aayd

BoruucisaTe (pa3inuHbIMU CrIOCOOaMHU) TUJIONIAb TPEYTOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YsACh, TlEe HEOOXOIUMO,
KanbKyIATOpoM). [IpuMeHsATh moiay4eHHbIE YMEHHS B IPAKTUYECKHIX

3agadax

Biagerp NMOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaxX, yriax MEXIy XopaaMu
(CexymmMM) U yriie MEXIy KacaTeJIbHOM M XOpJOH MpU pEHICHUH

rCOMCTPHUUICCKUX 3alav

6.9

6.10

9 KJIACC

Bnagers mOHATHEM ONHMCAHHOTO ‘IeTBIpéXYFOHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

IIpuMeHATh MOJy4YEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIECHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

6.1

I'eomerpus

3HaTb TPUTOHOMCTPUYICCKHUC (bYHKI_II/II/I OCTPBIX YI'JIOB, HAXOIUTH C UX

MMOMOIIBIO PA3JIMYHBIC JJIECMCHTHI IMPAMOYTOJBHOI'O TPEYIrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHre  MPSAMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI A HeTaOJIMYHBIX

3HAa4YCHUH

[Tonb30BaTbes bopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JJIsi HAXOXKIECHUS COOTHOILICHHM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISl HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1av

Brnanetp moHsTHSIMU TIpeoOpa3oBaHUsi MOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThest CBOMCTBAME TTOI00HS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpumMeHsTh CBOMCTBA 1MOJ00US B MPAKTHYECKUX
3ajayax. YMETh TIPUBOJUTH MPHUMEPbl TOJO0HBIX (uUryp B

OKpYXaroIleM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPpOU3BCACHHUHU OTPE3KOB XOpAa, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

[lonb30oBaTbcsl BEKTOpAMH, IIOHUMATh WX TE€OMETPUYECKUUA U
buznyecKuit CMBIC, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4d

6.8

Bimagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOIIAJAb Kpyra M ero 4vacre. IIpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3aJavdax

6.9

Haxomute ocu wiaM LEHTpbl CUMMETpUU (Uryp, NPUMEHSThH

JABMKCHUS IJIOCKOCTHU B HpOCTGﬁLHHX clryvdadax

6.10

[IpuMeHsATh TOJIydEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUue MOJIETU IS 3a7a4 peaibHOM )XKU3HU U MPOBOAUTH

COOTBCTCTBYIOIIUEC BBIYUCICHUA C TIPHUMCHCHUCM 1'[0,[[061/15{ n




TPUTOHOMETPUUYECKUX (PYHKIMHA (TONB3YysACh, TI/€ HEOOXOIMMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
6 ['eomeTpus
Hauanbenbie noHsTust reometpuu. Touka, npsimas, OTpe30K, Jyd. YToi. Bubl
6.1 yrioB. BeprukaibHble U CMeHbIE yribl. buccexrpuca yria. Jlomanas,
MHOTOyrojibHUK. [lapamienbHOCTh U NEPHEHAUKYIAPHOCTh IPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpUHU.
' [TprmMepsl cCUMMETPUN B OKPYXKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBI LUPKYIS U JUHEHKU. TpeyroyibHUK.
' BricoTa, Mennana, OuccekTpuca, uxX CBOMCTBa
64 PaBHOOEe/IpeHHBII W  pPaBHOCTOPOHHUH TpEYroNbHUKH. HepaBeHCTBO
' TPEYroJIbHUKa
65 CBoiicTBa ¥ TMpU3HAKU PABHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku
. paBEHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa M TNpU3HAKK MNapauleNbHBIX mnpsMbix. Cymma  yrios
' TpEeyrojabHUKa. BHEIIHNE yTIIbl TPEYTOJIbHUKA
ITpstmoyronbHbI  TpeyronbHUK. (CBONCTBO MEIMaHbl NPSAMOYTOJBHOTO
6.7 TpeyrojibHUKa, TpoBeNEHHOM K runoreHyze. IlpusHakum paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTOJIBHBII TPEYrOJBHUK C YTIIOM B
30°
HepaBeHcTBa B TeOMETpHUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopemMa O OoJblieM yriae W OOoJdbIIeH CTOpPOHE
TpeyroyibHUKa. [lepneHauKynsp v HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOUYEeK. buccekrpuca yrima U CepeAMHHBIN
' NEPIEeHIUKYIIAP K OTPE3KY Kak FT€OMETPHUECKHE MECTa TOUEK
OKpyXHOCTb W Kpyr, XOpJa H JAuaMeTp, HUX CBOMCTBa. B3ammHoe
6.10 pacrojoKeHUe OKpYKHOCTH U mnpsaMoi. KacatenpHas M cekymias K
OKPYXHOCTHU
611 OKpy’KHOCTb, BMHCAHHAas B yroj. BrucanHas W omucaHHasl OKPY>KHOCTH
' TpPEYroJbHUKA




8 KVIACC

9 KIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKHU U CBOICTBA

63 Tpaneuus, paBHOOOKas Tpamemnus, €€ CBOMCTBA W  INPHU3HAKH.
' [IpsiMoyronbHas Tpanenus

64 Meron ynBoenus Mmeauansl. Llentpanbnas cummerpus. Teopema daneca u
' TE€opeMa O IPONOPLHUOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojiabHUKa U Tpanenuu. LleHTp macc TpeyronbHuka

6.6 [Momobue TpeyrompHUKOB, KodpduuueHT momodus. [Ipm3Hakum momoOus
' TPEeYroiabHUKOB. [I[puMeHeHe mog00us MpU PEeICHUH MPAKTUYECKUX 33a4

6.7 @opmynbl Uil TUIOIIAAU TPEYroJibHHMKA, Mapaijienorpamma, pomba
' Tpaneuuu

63 CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOILIEHUE TUIOIIACH
' moT00HBIX QUTyp

69 Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MPaKTUYECKUX 3aja4

CuHyc, KOCUHYC, TaHT€HC OCTPOrO yrja MPsIMOYTOJIbHOIO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPHUYECKHE
¢yskuu yrinos B 30°, 45° u 60°

6.12 Brnucannble M EHTpAJIBbHBIE YIJIBI, YIOJl MEXIY KacaTeIbHOM U XOpAOM.
' VYTIIbl MEXAY XOPIaMHU U CEKYIIUMU

6.13 BrucanHble U ONIMCAaHHBIE YETHIPEX YT OJIbHUKHU

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. Kacanue oxpykHOCTEH.
' OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpust
61 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAaHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeIeHUU OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB
. CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeabHOU
Bektop, nmnuHa  (MOAYNb)  BEKTOpAa,  COHAMpPABIIEHHBIE  BEKTOPHI,
65 [IPOTUBOINOJIOKHO HAMpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEepaIii Ha/l BEeKTopaMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkaisipHOe IPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUECHHUE OKPYKHOCTEN U MPAMBIX. METOI KOOPAUHAT U €T0
MIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pajfycHast U pajnaHHas Mepa yriia, BEIUMCICHHUE JTHH
. T OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa
611 JIBUKeHHsI TIIOCKOCTH U BHYTPEHHHE CHUMMETpHH (uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensueiil nepenoc. IloBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHHue ornepupoBaTh MOHATHUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanyuu HajJ MHOXKECTBaMHU; YMEHHE ONEPUPOBATH TOHSTUSIMH:
rpad, CBSA3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH pEHICHUU
3aja4; yYMEHHE UCIONb30BaTh TpaHuuecKoe IpelCTaBICHHE
MHOJKECTB JUIsl OIKCAHUSl pealibHBIX IPOLIECCOB U SIBICHUM, MpuU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX TPEIMETOB

YMeHue onepupoBarh MOHATHSIMU: ONPEACIICHUE, aKCUOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH INPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATUSIMU: HATYPAIBHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YMCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHATEHOE YHCIIO,
UpPpaLMOHATIBHOE YMCIIO0, apu(METHYEeCKU KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHUCTBHUS C YHUCIAMH, CpaBHUBATh U
YHOOPSAIOYMBATh YHWCJIA, TPEACTABIATh 4YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJISATh YHUCIA; YMEHUE JenaThb NPUKUIKY U OLIEHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apu(dMeTHUeCKUi KBaJApaTHbIM KOPeHb, MHOTOWIEH, anredpanyeckas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéTsl MO (opmysam,
npeoOpa3oBaHus LENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHAMM, pPa3/I0oKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H

KBaJApaTa CYMMBbI U Pa3HOCTU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JpPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3aJa4; YMEHHE MHCIIO0Nb30BaTh KOOPJAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE M HAWMEHbBIIEE 3HAUCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  TOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi MPOMOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKUWH, WUCHONB30BaTh Trpadukd IS
OIIpEJICTICHNs] CBOWCTB TPOLECCOB M 3aBHCUMOCTEH, JUIS PEIICHHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaNTbHON JKU3HU; yMEHHE

BbIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUN 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
IO W 4YacTd, JABIKEHHE, paboTy, IeHy TOBAapOB U CTOHUMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7[a41 U3 00JaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIBTATOB
YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE3OK, IpsimMas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiesiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIIPHOCTD MPSMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMO; YMEHHE pPaclO3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mHapaulelbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KArOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajlieenuIe a; yMeHUEe MPUMEHITh MPU3HAKU
paBEHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETpPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOoOpJuHAaT, KOOpJAWMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHUC HCIIOJIB30BaTh BCKTOPbBI W KOOPAWHATHI [JIA
MNPEACTAaBJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 JPYTHUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIee 3HAYCHHS, pa3Max YHCJIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITaxX ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO Mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJIa YMHOXKEHUS; YMEHUE OLIEHUBAThb BEPOSITHOCTH pEalIbHbIX
COOBITHIA U SBIICHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YHCEN U €T0O POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATh OTJAECIBHBIE BBIJAIOIINECS PE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe

. OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOM, TPOLEHTHl, OECKOHEYHBIC
' NepUOANYECKHE JpooH

13 PanmonaneHpie umcna. ApudmeTHuecKkue Omnepanud ¢ paldOHAIbHBIMH
' YUCITaMHU

14 HelictButenbHble yncia. Apu(pMETHYECKUE ONEPAU C JIEHCTBUTEIbHBIMU
' YUCIaMHU

s [TpubnmxEHHbIE BBHIYUCICHMS, TMPAaBHJIAa OKPYIJICHHUS, MPUKUIKA W OICHKA
' pe3yJibTaTa BEIYMCIECHUM
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKEHHSI C IEPEMEHHBIMH )

55 Crenens c menbiM mokaszareneM. CTeneHb C pallMOHAIBHBIM IOKa3aTesIeM.
. CaoiicTBa cTenEHU

2.3 MHorousIeHBI

24 Anrebpanueckas 1poob

5 s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JlelcTBus ¢
. apuQMeTUUECKUMU KOPHSIMH HAaTypalbHOU CTETICHH
3 VYpaBHeHUs 1 HEpaBEHCTBA

- enbie u npoOHO-panroHanbHBIE ypaBHEHUsA. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUHU

35 Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucioBble OCIE0BATENILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEILHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodbl 3amanus  GyHknuu. ['paduk  dyakuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMU. MaKCUMyMBbl U
MUHUMYMb! QyHKuud. HaunOosnbliee m HauMeHbllee 3HaYeHUE (QYHKLHMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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