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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpuH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOAUTD
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykJIe€HusT «OT MPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii nenpr0 H3ydeHUsT T€OMETPUHU SBISETCA HCIIOIb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTUYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peasbHOM ku3HU. OOydaromuiicss JOHKEH HayYUThCS
ONPEJENUTh F€OMETPUUYECKYIO (PUTypy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JMHUSA B W3YYEHUU T€OMETPHUH.
[Ipn pemieHuyn 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolMHCS YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETU  pEalbHBbIX JKU3HEHHBIX CUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JIPYTUMH y4EeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (PUTYP
U TIOHATHH, TIEMOHCTPUPOBATHh MPUMEHEHUE TOJYyYEHHBIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M Haubosiee SpPKO BUIAHBI B TeMax «BekTopsi»,
«Tpuronomerpuyeckue cootHoueHus», «Merox koopaunart» u «Teopema
[Tudaropar.

Yyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE DPa3/eibl
conepxxkanusi: «l'eomerpuueckue (¢Gurypel M uX cBoWcTBa», «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTH,
«Bektops», «JIBmkenus miockocti», «I[IpeodbpazoBanus mog00us».

Ha uzyuenue yueGHoro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonusTus reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTtukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIBHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
[IprMepbl CHMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBOWCTBA.

PaBHOOGpeHHBIN M  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPSAMOYTOJBHOIO
TPEYTrOJbHHKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Hakum  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK C yIiIoM B 30°.

HepaBeHcTBa B reoOMETpUM: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJbllieM yriie U OOJbLlIeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrma W CEpeAVHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M npsiMor. KacaTenbHas u cekymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMCcaHHAass OKPYXHOCTH

TPEYTOJIbHUKA.
8 KUIIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Cllydau TapajijieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenwusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHust Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt mnomodbus. I[lpusHaku momoous
TpEeYroJbHUKOB. [IpuMeHeHne nogooust npy peleHny MPakTUYeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHKa, MapasierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
MPAKTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJjla HpPsIMOYTOJBbHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUrOHOMETpUUECKHE (YHKIUH
yriioB B 30, 45 u 60°.

BrncanHble W LIEHTPaNbHBIE YIJIBI, YIOJd MEXIY KacaTelbHOM M XOPJIOW.
Yrael  MEXIy — XOpJaMH W CeKyIIMMH. BrnucaHHble W ONHCaHHbBIE
4eThIPEXYToJbHUKUA. B3aumHOe pacnosjokeHue AByX OKpyxHocted. Kacanue

OKpy>xHOcTel. O01IMe KacaTrelabHbIe K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB oTr O go 180°. OcHoOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyronbHHKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [Togodue cooTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMy HaJ BEKTOpaMmH. Pa3jokeHrne BEKTOpa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECECUEHUE OKPYKHOCTEN M NpsIMbIX. MeTox KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmuHa OKpyXHOCTH. [I'pamycHas wu
paauaHHasi Mepa yria, BBIYMCIEHUE JUIMH JyT OKpykHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUH (GUryp (djaeMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4eOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSALIEMY POCCHUHUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pealn3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX MTPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpya0oBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXKIACHWH, YMEHHIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

OpUEHTalMeld B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEMaTHUYECKOM HayKuh Kak c(epsl 4eIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpY’KaloIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyalldl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3zoBble Jiornueckue aeicTBUA:

e BBIBIIITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIHPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA MJid OOOOIIEHUS M CpaBHEHUs, KPUTEpUU
IPOBOJIMMOIO aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, MaHHBIX, HAONIOACHUSAX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JieNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh APTyMEHTALUIO, TPHBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOIXOMANUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnlie ucciienoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyIupOBaTh BOIPOCHl, (PUKCHPYIOLIUE NPOTUBOpEUHE, MpoOIeMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IUIaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE IO YCTAaHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHHSI W BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIIECCa, a TaKkKe BbIIBUIaTh
MIPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(MOPMAIUIO PA3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTENIEM U CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nOeJsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS MO XOAY pPELICHUs
3aJja4, KOMMEHTHUPOBATh MOTYyUYEHHBINA PE3yIbTAaT;

B X07ie 00CyK/IeHHUs 3a]]aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI,
po0JieMbl, pelraeMoil 3ajauun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYyruX
YYaCTHUKOB JAMaNiora, OOHapyXMBaTh pa3iNude U CXOJCTBO TMO3MIIHNA, B
KOPPEKTHOI Popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMsI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh ()OpMaT BBICTYIIIICHUS
C Y4€TOM 3aj1a4 NIpe3eHTAUU U OCOOEHHOCTEHN ayAUTOPUH;

MOHMMATh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHYJIbHOM
paboTHI IPH PEIIeHNN YUYEOHBIX MaTEeMaTHUECKHX 3a]1aY;

OPUHUMATH LEIb COBMECTHOM JEATENBbHOCTH, MJIAHUPOBATh OPraHU3ALIMIO
COBMECTHOI paboThl, pachpeneisTh BUAbl padOT, JAOroBapUBaThCA,
o0Cy»XIaThb MpOLIECC U pe3yJbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJHATH CBOIO YacTh pPabOThI
U KOOPAMHHMPOBATb CBOMU JEHCTBUS C JAPYTMMH WIEHAMU KOMAaH]bl,
OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO pEIICHHUS C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTHh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JAEATEIBHOCTH MOCTABICHHON LEN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHKCHUS 11eJH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJMYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh UW3yuyeHHBIE TE€OMETpUYECKHE (DUTYpbI, OMNpPENesTh HUX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh TeOMeTpUuecKue (GUrypbl, BBITOIHATH
YEPTEXKHU MO YCIOBHUIO 3adauu. M3MepATs JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIUYHH YTJIOB.

Henatb rpyOyr0 OLIEHKY JMHEMHBIX M YTIJIOBBIX BEJIMYMH TMPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
O00OBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, WCIIOIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tomp30BaThCA MPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a/1a4.

Onpenensats NapawiedbHOCTh MPAMbBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cekymas. OnpenensaTs napauieJIbHOCTh IPSAMBIX C ITOMOIIBIO PaBEHCTBA
PAcCTOSIHAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTOU MPSIMOM.

Pemiats 3ama4umn Ha KiteTuaToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIB30BAHUEM CYMMBI YTJIOB
TPEYTOJbHUKOB M MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IPSAMBIX CEKylled. Pemars mnpakTuueckue
3a71a4M Ha HaXOXJICHUE YIJIOB.

Branerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIAThH
OMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYJISP K OTPE3KY KaK r€OMETPUYECKHE
MeCTa TOYEK.

®opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
peLIEeHNH 3a1a4.

Brnagete MoHSATHEM ONMMCAHHOM OKOJIO TPEYTroOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. I[lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIEHINKYJISIPHOCTHA KacaTeJIbHOM U paJuyca, IPOBEAEHHOTO K TOYKE KACaHUS.



[Tonb30BaThCSA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydaronIMiicss TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM TMEPECEUCHMs] MEJIHWaH TpPeyrojibHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluu, PUMEHATh
X CBOMCTBA INPHU pEIICHHHM reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dajieca 1 TEOPEMON O IPOIMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbcss Teopemoi Iludaropa pns pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENNATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnanete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPEyrojbHUKa. [10J1b30BaThCs 3TUMHU MOHATUSMU JJIs1 pPELUEHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U ITUIOLIAN
MHOTOYTOJNBHBIX  Guryp (MONB3ysiCh, TIE HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJa, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yrilax MeXay XopAaMmH (CEKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSTh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTONbHUKA MIPU PEILICHUH 3a]1a4.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUHU (TIOJB3YSICh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJTYYUT CICAYIOIIHUE
IPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PAa3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTroNbHUKA («peleHne



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) AJTHUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.

[Tonb3oBatbes hopmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM JUII HAXOXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOKJIEHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHUU TEOMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonbp3oBarbest cBOWCTBaMHU 110100Ms TPOU3BOJIBHBIX
buryp, yMeTb BBIUKCIATH [JWHBI W HAXOAUTh YIUVIBI Yy MOAOOHBIX (Uryp.
[IpumeHsATh cBOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPHI OOOHBIX (DPUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKYILIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKHIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIAPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHMS IJIUH U YTJIOB.

[Tonb30BaTbCAd METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B
PELIEHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets NOHATUSIMM NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH W PaJMaHHON MEphI yIia, yMETh BBIYMCIATH ILIOIIAJb
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHMSI B IPAKTUYECKUX 3aa4ax.

Haxonuthe ocu (WM TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JIBHXKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUECKUX (PYHKIMM (MOJIb3YysACh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne o/ P Kontpoabubsie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
[Ipocreitmue reomeTpuueckue GUrypsl u
P N P uryp bubnuorexa [JOK
1 UX cBoiicTBa. 3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmoreka [IOK
2 T 22 1
PEYTOILHUKH https://m.edsoo.ru/7f415e2e
3 [TapamtensHble npsiMbIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyXHOCTh 1 KpyT. [ 'eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢2e
bu6mmoreka [JOK
5 I1 6006 i 4 1
OBTOPCHHE, ODODIIEHIE SHAMHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




8 KVIACC

KounuecTBo yacos DJIEeKTPOHHbIE
HaunmMeHnoBaHMe pa3/ieiioB U TeM uugposeie
Ne i/m P Kourposbubie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
N bubmmoreka [JOK
1 q 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHAIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubmmorexa LOK
poroph p » TIOXL https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Imomane. Haxoxaenue momanei
bu6mmoreka [IOK
3 TPEYTOJILHUKOB U MHOTOYTOJBHBIX (hUTyp. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicanusie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 | bubnuoreka [IOK
KacarenbHblie k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEU
bu6mmoreka [JOK
6 I1 600 i 4 1
OBTOPEHHE, ODODIICHUE SHAMHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumotexa [JOK
CUHYCOB. Pemienue TpeyrojipHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOILLEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bub K
Bektopsl 12 1 uommorexa 110
https://m.edsoo.ru/7f41al2c
JlexapToBbI KOOPAMHATHI Ha TNIOCKOCTH 9 1 bubmmorexa [OK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTOJIBHUKHU. [[inHA
OKPY>KHOCTH U TUIOIIAb KpyTa 8 bubmorexa HOK
by " Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmiomanei
JIBM>KEeHUS TNIOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nunorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesIbHbIE
padoThI padoThbI
pecypcsl
| [Ipocreiimune reomeTpuyecKue | Bu6mumoteka LJOK
00BEKTHI https://m.edsoo.ru/8866b724
Bbu6mmoteka [JOK
2 MHOroyrojapHUK, JIOMaHas 1 1
https://m.edso00.ru/8866¢cbba
bubnunoreka LIOK
3 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
https://m.eds00.ru/8866¢5c0
bubnunoreka LIOK
4 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YTIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YTIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenne JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
YTJIOB
W3mepenue TMHENHHBIX U YTIIOBBIX
10 BEJINYUH, BBIUUCIIEHUE OTPE3KOB U 1 bubnmorexa LHOK
’ p https://m.edsoo.ru/8866c3ea
yTJIOB
W3mepenue TMHEHHBIX U YTIIOBBIX
11 BEJINYMH, BEIYUCIICHUE OTPE3KOB U 1
YIJIOB




N3MepeHue IMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
YIJIOB
[lepumerp u maomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[lepumerp u miomans Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTrOJIbHUKAX
15 Y TIEPBUYHBIE [TPE/ICTABICHUS O bubmorexa LIOK
https://m.edso00.ru/8866ce80
paBHBIX (pUTypax
16 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHaKa paBeHCTBa bubmmoreka [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bubnmnoreka HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
” IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 [Ipu3Haku paBeHCTBa

MMpsAMOYTOJIbHBIX TPECYT'OJIbBHUKOB




CBOICTBO MeIHaHbI

24 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA bubamorexa LOK
p y . pey ’ https://m.edsoo.ru/8866e9%ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHOOepeHHbIC U Bu6mumoteka [JOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3Haku u cBOiCTBA bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6motreka [JOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
P P https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 IIpssMOyTONBHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yraom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOIBHUK C
yraom B 30°
36 KonTponbhas pabota no teme bubmuorexa [IOK
"TpeyronbHukn" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [JOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Iareiit noctynat EBkinaa




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYyIeH

bub6nmoreka [IOK
https://m.edsoo0.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIE MPH TTEPECEUCHUN
napajIeIbHBIX MPSMBIX CEKYyIIeH

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa3oBaHHBIE MPH ITEPECEUCHUN
MapaJuICIbHBIX NPSMBIX CEKYILEH

42

Hakpecr nexarue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU [IEPECEUEHUH
MapaJuIeIbHBIX NPSMBIX CEKYIIEeH

43

Haxkpecr nexariue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapajuIeIbHbIX MPSMBIX CEKYIEeH

bu6nmorexa LIOK
https://m.eds00.ru/88663b0

44

HpI/I3HaK napallICJIbHOCTH NPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJTHOW MPSIMOM 10 BTOPOM
psAMOI




[Ipu3Hak napayenbHOCTH MPSMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

45
TOYEK OJHOM IIPSIMOM 10 BTOPOH
IpsAMON
46 Cymma yTiioB TpeyrojibHUKa bubmorexa HOK
YMMa YO8 TpeY https://m.eds00.ru/8866630
47 Cymma yTiioB TpeyrojibHUKa bubmorexa HOK
YMMa YO8 TpeY https://m.eds00.ru/8866f8ba
48 BHemnue yribl TpeyrojabHUKA bubmorexa [IOK
Y pey https://m.edsoo.ru/8866fasSe
49 Bremnue yrisl TpeyrojbHHAKa
KontponbHas paboTa mo teme
" bubnuoreka [{OK
50 [TapannensHble npsiMble, Cymma
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
51 OKpy>KHOCTb, XOP/Ibl U TUAMETP, X bubmmoreka [JOK
CBOICTBa https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTU bubmorexa HOK
Py https://m.edsoo.ru/88670e9a
53 OKpyXHOCTbh, BIHCaHHAs B yTOJ
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsatne o I'MT, npumeHenue B bubnmnoreka [HOK
3aJ1a4yax https://m.edsoo.ru/8867013e
56 [Tonsitue o 'MT, nmpumeHeHue B bu6nunorexa LIOK
3ajayax https://m.eds00.ru/88670508
buccekTtpuca u cepeuHHbII
57 MEepHEHIUKYIISpP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy»XHOCTb, ONTUCAHHAsA OKOJIO bubnmnorexa [JOK




TpPEYroJIbHUKA https://m.edso0.ru/88670a62
59 OKpy»XHOCTb, ONTUCAHHASL OKOJIO |
TpEYroJbHUKA
60 OKpyXHOCTb, BOUCaHHAas B | bubnmnoreka HOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢e
61 OKpy»XHOCTb, BIMCaHHAas B |
TPEYTrOJIbHUK
2 [Ipocreiimue 3a1aun Ha | Bbu6mmoteka [JOK
IIOCTPOECHUE https://m.edsoo.ru/88671188
63 [Ipocreiimune 3axaun Ha | bubnuoreka [IOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
KonTponbnas pabota no teme
" bubnnorexa [JOK
64 OKpy’KHOCTb U KpYT. 1
" https://m.eds00.ru/88671462
['eomeTpuueckue nocTpoeHMs
[ToBTOpeHME 1 0000IIIEHNE 3HAHUI
65 OCHOBHBIX NTOHSITUH U METOJIOB 1 bubmorexa LIOK
A https://m.edso00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
66 4 0 1
TOTOBAA KOHTPOJILHAA paboTa https://m.edso00.ru/886716ec
[ToBTOpenue u 06o0IIeHNE 3HAHUI
67 OCHOBHBIX OHATHUI U METOI0B 1
Kypca 7 Kiacca
[ToBTOpenue u 0600IIeHNE 3HAHUI
. bubnuotexa [JOK
68 OCHOBHBIX TTOHSITUH ¥ METOJIOB 1
https://m.edsoo.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesIbHbIE
padoThI padoThbI
pecypcsbl
1 [Tapannenorpamm, ero Npu3Haku u | Bu6mumotexa [JOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ero Npu3HaKu u | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Nnpu3HaKu U | bubmmoreka [JOK
CBOWCTBA https://m.edsoo.ru/88671cal
YacTHble cydau napamuieorpaMMoB
4 (IpsAMOYTOJIEHUK, pOMO, KBaJparT), UxX 1 bubmorexa LIOK
P y U P ’ pat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHbIe cydau napauieorpaMMoB
5 (IpsAMOYTOJILHUK, POMO, KBaIpaT), UX 1 bubmmorexa LIOK
priey > POND, KRIAPAT: https://m.eds00.ru/88671£20
MIPU3HAKK U CBOMCTBA
YacTHble cayydad napamieaorpaMMoB
6 (IpsAMOYTONBEHUK, POMO, KBaIpaT), UX 1 bubmorexa HOK
pAMOY > POMD, KBAZPAL), https://m_edso0.n/8867209¢
MIPU3HAKU U CBOMCTBA
b K
7 Tpaners 1 nommoreka 1{O
https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPAMOYTOJIbHAS | bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsAMOYTOIbHAS 1 bubmuoreka [JOK
Tparennu https://m.edsoo.ru/88672858
10 Meto yaABOECHUS MEUAHbI 1 but6mmorekxa [IOK




https://m.edsoo.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LIOK
https://m.edsoo0.ru/88672b14

12 KonrponsHast pabora o Teme bubmumoreka [JOK
"YeTbIpEXyroJpHUKH" https://m.edsoo.ru/88672c%a

13 Teopema ®aneca u TeopeMa o bubnmnoreka HOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusiga nuHus TpEYroJbHUKA bubmmorexa [IOK
https://m.edso0.ru/88672e0c

15 Cpenusia nuHus TpEYroJbHUKA bubmorexa HOK
https://m.edsoo.ru/88672f38

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.edso0.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88673064

18 [IponoprmoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edsoo.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.edsoo.ru/88673794

bubnmnoreka [HOK
20 Hewtp mace B TpeyronbHike https://m.edsogru/886738fc

bubmmnoreka HOK
21 Mozobiie Tpeyrombiicn https://m.edsoc]fru/88673a78

” Tpu npuznaka nogodus bu6muoreka [IOK
TPEYTrOJILHUKOB https://m.edsoo.ru/88673bae

” Tpu npusnaka nonodus bubmuorexa [IOK
TPEyroJIbHUKOB https://m.edso0o.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK




TPEYrOJILHUKOB

Tpu npuznaka nogodus

https://m.edsoo.ru/8867400e

25
TPEYTOJIbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
[IPaKTUYECKUX 3a7a4
7 KontponbHas paboTa mo teme bubnmnoreka HOK
"[Togo6HbBIE TPEYTOIbHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeh bubnunoreka LIOK
reOMEeTpUUYECKUX QUryp https://m.edsoo.ru/886745fe
79 @opMyIIb IS IUIOIIAIH bubnuoreka [IOK
TpEyrojabHUKA, NapajuieorpaMma https://m.eds00.ru/88674860
30 DopmyJsl Ui 10N Bbu6mmoteka [JOK
TpPEyrojabHUKA, IapajuieIorpaMma https://m.edsoo.ru/88674a22
31 DopMyJbl U1 01N Bu6mmoteka [JOK
TpPEYroJabHUKA, TapajuieIorpaMma https://m.edsoo.ru/88674a22
1 @DopMyJIbl IS 0N bubmuoreka [IOK
TpPEyrojabHUKA, NapajuieaorpaMma https://m.eds00.ru/88675288
33 @opMyIbl IS ILUIOIIAAN bubmmnoreka HOK
TPEYTrojbHUKa, ITapajliIeIorpaMMa https://m.edso00.ru/8867542c
34 Brruucnenue miomaaei CiaoKHbIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau notoOHBIX GUryp
37 [Tnomanu nonobHbIX puryp
38 3ajaun ¢ IpaKTUYECKUM bubnmnorexa [JOK

coJiepKaHUuEM

https://m.edsoo.ru/88675558




33,[[&‘11/1 C IIPAKTUYCCKUM

bu6nmoreka [IOK

39 CoJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amad ¢ moMOIIBLI0 METOIA bubnunoreka LIOK
BCIIOMOTAaTEJILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.ru/8867579¢
42 Teopema I[Tudaropa u eé bubnmnoreka HOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NIPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuoreka [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHEHHE
Onpenenenyne TPUrOHOMETPUUECKUX
HKIIMI OCTPOro yria
47 i)];})lﬂngronbzro T}l;eyroanHKa, bubmorexa HOK
https://m.edso00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOUIECHUS
B NIPSIMOYTOJIbHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnorexa [JOK
TOKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KonTponbhas pabota no teme bubmuoreka [IOK




"Teopema ITudaropa n Hagyana

https://m.edsoo.ru/8a1407e8

TPUTOHOMETpUH"
57 BnucanHuble U LeHTpaIbHBIE YTJIbI, bubmmoreka [JOK
YIroJI MEX1y KacaTeIbHOU U XOPA0oU https://m.edsoo.ru/8a1415b2
53 Brnircannelie ¥ IEHTpaIbHBIE YTJIbI, bubnmnoreka HOK
YIroJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a141940
54 Brircannbie u 1IEeHTpaIbHbIE YTJIbI, bubmuorexa [JOK
YIroJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 VYriael MEXAY XOpPAAMU U CEKYLLIMMU
56 VYTibl MEXAY XOpJlaMu U CEKYLIUMU
Brnucannble u onrcaHHbIe
R bubnuorexa [{OK
57 YeThIPEXYTOJILHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannbie u onucanHbie
R bubnuorexa [{OK
58 YeThIPEXYTOILHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8al416d4
CBOMCTBa
Brnucannbie u onucanHbie
N bubnuoreka [{OK
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
60 OTNMCAaHHBIX YETHIPEXYTOJBLHUKOB IIPU
pEIIeHNU TEOMETPUIYECKUX 3a1au
[IpuMeHeHne CBOWCTB BIUMCAHHBIX U
61 OMHUCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pelIeHNU T€OMETPUYECKUX 3a1au
& B3anmMHoe pacmnonokenne 1Byx but6mmoreka [IOK
OKPYKHOCTEH, 00III1e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHoCTeH bubnuoteka [JOK




https://m.edsoo.ru/8al410a8

KontponbHas padota mo teme "Yriasl

64 B OKPY2KHOCTHU. BricanHsle u 1 bubnmorexa LHOK
Py ] | https://m.edsoo.ru/8a141c88
OMHMCAHHBIC YETHIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
bu6nmoreka [IOK
65 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUNA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
bubnunoreka LIOK
66 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al4lefe
0000111eHNE 3HAHUNA
bub OK
67 HroroBast koHTpoIbHAs paboTa 1 nommorexa I
https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
bubnunoreka LIOK
68 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 OnpeneneHne TPUrOHOMETPUYECKUX | bubmumorexa [IOK
¢ynkuuit yrinos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opMyJIbl IPUBEICHUS 1
b K
3 TeopeMa KOCUHYCOB 1 nomorexa 110
https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCUHYCOB 1
b K
5 Teopema KOCUHYCOB 1 nommorexa O
https://m.edsoo.ru/8al42d5e
bub OK
6 Teopema cuHycoB 1 nommoreka 11
https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
9 Haxoxnenue mivH CTOpoH U | bubnuorexa [JOK
BEJIMYUH YIJIOB TPEYTOJbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
1 P 1
0 CHICHHEC TpEYTOJILHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyrojibHUKOB 1 bubmmorexa [OK
pey https://m.edsoo.ru/8al142ac0
bu6mmorexa [IOK
12 P 1
SHICHHC TPEYTONBIIROB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHuKoB 1 Bubmmorexa LIOK

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




[IpakTHueckoe MpUMeHeHUe TEOpeM

bu6mmoreka [IOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHHYCOB M KOCUHYCOB
16 KonTtponbHast pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTHE 0 MpeobpazoBaHUU MOJO0US hitps://m.cdsoo.ru/8a143ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX pUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no100HbIX (pUryp
Teopema 0 mpoU3BEACHUN OTPEZKOB
20 XOpI, TeOpeEMa O MPOU3BEACHUN bubnnorexa [HOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
71 XOpI, TEOpEMA O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
2 XOpI, TEOpEMA O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaaY

https://m.edsoo.ru/8al443fc




[IpumeHeHue TeOpeM B pelICHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue mo00wus. bubnmoreka [JOK
MeTpuueckue COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYXHOCTH"
OripenenieHre BEKTOPOB.
P . P . bubmmoreka [JOK
27 DU3NYECKUN U TEOMETPUUYECKUI
https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOX>KEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnunoreka [JOK
YMHOX>KEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YUCIIO0
31 Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunatel BekTopa
PA p https://m.edsoo.ru/8al44fbe
CkanspHOe IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0XK CHI/IIZI bubmmorexa [TOK
P s A https://m.edsoo.ru/8a14539¢
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
34 ero 1 EIMCHCEI/IC IS HaXO)KI[eHI/Ile bubnnorexa LIOK
P https://m.edsoo.ru/8a14550e
JUTH 1 YTJIOB
35 Pemenue 3a1au ¢ mOMOIILIO bu6mmorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB IS PELLICHUS

https://m.edsoo.ru/8al1458c4

37
3aa4 QU3UKU
38 KonTtponbHast pabora o Teme bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/8a145b08
39 JlexapTOBbI KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH
40 VYpaBHeHue npsMon brbmorexa HOK
https://m.edsoo.ru/8al145c48
41 VYpaBHeHue npsmon
bu6mmoreka [IOK
42 YPABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatel TOuek nepeceyeHus bu6mmoreka [IOK
OKPY’KHOCTHU U IIPSIMOM https://m.edsoo.ru/8a146620
MeTto1 KOOpAMHAT MIPH PEIICHUN
44 reOMETPUYECKHX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELICHUN
45 F€OMETPUYECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
46 r€OMETPUUYECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlexkapTOBBI KOOPAUHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
43 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [JOK

49 Yucno ©t. JInmuHa oKpy>KHOCTH
https://m.edsoo.ru/8a1472c8
50 Yucno ©t. JInmuHa oKpy>KHOCTH bubmorexa [IOK
https://m.edsoo.ru/8al4714c
51 JlniMHa nyru OKpy>KHOCTH
52 Paaguannas mepa yria bubmorexa HOK
https://m.edsoo.ru/8al4714c
bu6mmoreka [IOK
53 [Tmomane kpyra, ceKTopa, CerMeHTa
https://m.edsoo.ru/8a147426
bu6mmoreka [IOK
54 [Tmomane kpyra, ceKTopa, CerMeHTa
https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
55 [Tmomane kpyra, ceKTopa, CerMeHTa
https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 IMousgaTHe 0 IBUKEHUH IDIOCKOCTHU
https://m.edsoo.ru/8al47c¢82
N bubnuorexa [JOK
57 ITapajutenapHbIi IEPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
N bubmuorexa [JOK
58 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8a147f16
59 [TapajienapHbIi IEPEHOC, TIOBOPOT
60 [TapannensHbIN IEPEHOC, TOBOPOT
61 ITpumeHeHne ABUKEHUN TIPH bubnuoreka [IOK
peLIeHnH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponsHas pabora mo Temam
62 "[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb. JBH>KEHHS TIIOCKOCTH"
63 [ToBTOpenwue, 0600IIEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. M3mepenue

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




64

65

66

reOMETPUYECKUX BETUUYMH.
TpeyrosbHUKH

[ToBTOpEeHmE, 0600IICHNE,
CHUCTEMAaTU3aI1sl 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIISIPHBIC
psIMbIE

[ToBTOpeHnue, 06001ICHNE,
cUCTEMAaTU3AIUs 3HAHWN.
OKpYXHOCTb U KPYT.
['eomeTpruyecKre OCTPOCHHUS. Y TJIbI
B OKPY>KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alys 3HaHui. Brimcanubie
U OTHMCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

67

68

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, 06001IICHNE,
cHUCTEMaTH3alMs 3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
6 I'eomerpus
Pacrio3naBath M3y4eHHbIE TeOMETpUdeckue (UTyphl, OMPENeNiTh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMETpUYecKue (UTyphl,
6.1 BBITIONHATh YEPTEXKH MO YCIOBUIO 3afaud. V3MepsaTh JHHEHHbIE U
YTJIOBbIE BEJIMYMHBI. Pemiare 3a1auu Ha BHIYUCICHUE JJIUH OTPE3KOB U
BEJIMYHH yTJIOB
Jenate rpyOyro OLEHKY JIMHEHHBIX M YTJIOBBIX BEIMYMH MPEAMETOB B
6.2 peambHON  JKU3HHU, pPa3MEpoOB MPHUPOJHBIX OO0BEKTOB. Paznmmuath
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTexu K Fr€OMETPUUECKUM 3aa4am
[Tonp30BaTbcs MpU3HAKAMU PaBEHCTBA TPEYTOJIbHUKOB, UCIOJIb30BaTh
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4y
65 [IpoBoauTh  JOTMYECKHE  PAcCyXIEHUS C  HCIOJb30BaHUEM
. TFEOMETPUUECKUX TEOPEM
ITonb30Barbes IIpU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeJMaHbl, NPOBEAEHHON K TUIIOTEHY3€
IIPSIMOYTOJIBHOT'O TPEYTOJIbHHKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensaTs napauleaIbHOCTh NMPSMBIX C MOMOIIBIO YIJIOB, KOTOPbIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensiTh napaajaelbHOCTh MPSAMBIX C
' IIOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM IPSIMOM 1O TOYEK
JIPYrou mpssMou
6.8 Pemats 3a1aun Ha kiieTyaroil Oymare
[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBBIE M OyKBEHHBIE
3HAUEHUS YIJIOB B TEOMETPUYECKHX 3a/JayaX C HCIOJIb30BaHUEM
6.9 CYMMBI yTJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,

o0pa3oBaHHBIX MPU [EPECEUECHUU JBYX MapPAICIbHBIX MPSIMBIX

cexyuiel. Pemars npakTudeckue 3a1auyu Ha HaXOXKICHUE YIJIOB




6.10

Brnanerp moHsATHEM TEOMETPUYECKOTO MeECTa TO4YeK. YMETh
onpeAesnsaTh OUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MEPIEeHIUKYIApP K

OTPE3KY KaK T€OMETPUUYECKHUE MECTa TOUEK

6.11

@opMyIupoOBaTh ONPEICIECHUS OKPY)KHOCTM M Kpyra, XOpIabl H
IaMeTpa OKPYXKHOCTH, IIOJb30BAaTbCi MX CBOMCTBaMHU. YMeETb

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bragers NoOHSATHEM ONHMCAaHHOM OKOJIO TPEYroJbHHKA OKPY>KHOCTH,
yMeTb HaxoauTh e€ 1meHtp. l[lomb3oBarbest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CEpPEAMHHBIE NEPHEHAMKYJISPbl K CTOPOHAM TpPEYroJIbHUKA

IEPECEKAIOTCA B OJTHOW TOUKE

6.13

BJIaI[eTI) IIOHATHEM KacaTelIbHOH K OKPYKHOCTH, II0JIb30BATbHCA
TeopeMoﬁ 0 IMCPICHAUKYIISIPHOCTU KacaTeJIbHOM | paauyca,

HpOBCI{éHHOFO K TOYKC KaCaHHUA

6.14

ITonp3oBathes HpOCT@ﬁHIHMH rCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHHA C IIOMOLILIO

LUPKYJIS U JIUHEHKU

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

6

6.1

I'eomerpus

Pacno3HaBaTh OCHOBHBIE BHBI ‘IeTBIpéXYFOJIBHI/IKOB, HUX 3JICMCHTHI,

MOJIL30BAThECS MX CBOMCTBAMH IpU pCHICHUN T'COMETPUUCCKHUX 3ada4

6.2

6.3

HpI/IMCHHTL CBOMCTBA TOYKH nepeceucHuss MEAaH TPCYyroJbHUKa

(meHTpa mMacc) B pelieHu  3aaa4

Bnagers noHSATHEM CpeIHEW JIMHUM TPEYrOJIbHUKA W Tpaleluu,
MPUMEHATh HMX CBOWCTBA MpPU PEHICHHWH TE€OMETPUYECKUX 3a/]ad.
[Tonp3oBarbcs Teopemoit Dasieca U TEOPEMOU O MPONOPLIMOHATIBHBIX

OTpE3Kax, MPUMCEHATE UX JJIA PCIICHUSA NPAKTUYCCKUX 3a1a4

6.4

[IpumeHsATh NOpU3HAKK MOAOOUS  TPEYrOJAbHUKOB B  PELIEHUU

TCOMCTPHUYCCKUX 3ada1




6.5

6.6

6.7

[Tonp3oBatbes Teopemoit [lngaropa anst penieHns TeoMeTpHUECKUX U
IpakTU4eCKuX 3amad. CTpouTh MaTEeMAaTHYECKYKD MOJECIb B
MIPAaKTHUYECKUX 3a7a4aX, CAMOCTOSTEIbHO AEJIaTh 4YepTEX U HAXOIAUTh

COOTBETCTBYIOIINE NJIMHBI

Bragers nmoHATHSAMM CUHYCa, KOCHHYyCa M TAaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa. 1l0yb30BaThCA 3TUMH MOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

Boruncnsate (pa3nuyHbIME crioco0aMu) IUIOMIAAb TPEYroJbHUKA U
IUTOIIA MHOTOYTOJIbHBIX (uryp (monm3ysich, rie HEO0O0XOAUMO,
KanbKyJIsITOpoM). [IpUMeHATh Mony4YeHHBbIE YMEHHSI B MPAKTHUYECKHX

3agadax

6.8

6.9

6.10

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

6

Bitagers NOHATHAMM BOIMCAaHHOTO M LIECHTPAJIBHOIO yIila, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, yIJax MEXIY XOpJIaMH (CEeKyLIUMH) U
yIile MEXAY KacaTeJIbHOW M XOpJOM NpPHU PELICHUH T'€OMETPUYECKUX
3a1a4

Biamers mNOHATMEM ONMCAaHHOTO YETBIPEXYIOJBHHUKA, IPUMEHSITh
CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJbHUKA IIPU PELICHUN 3a7a4
IIpuMeHATH  IONy4YEeHHBIE 3HAHUSA HAa MPAKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJEIH I 3a1a4 PEaJbHOW JKM3HU M IIPOBOJIUTH
COOTBETCTBYIOLIIME BBIYUCICHHMS C TPUMEHEHHEM NOoJ00us U

TPUTOHOMETPHH (TIOJB3YACh, T/I€ HEOOXOIUMO, KATBKYISTOPOM)

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus

6.1

6.2

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOUIBIO PA3JIMYHBIE JJIEMEHTHI MPSIMOYTOJIBHOIO TpPEYrojbHHUKA
(«pemieHre  TPAMOYTOJBHBIX — TPEYroJIbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaJ'IBKy.HSITOpa) JJIMHBL U YTJIbL JJIA HETAOIMYHBIX 3HAYEHUI

Ilonp30BaThCA (I)OpMYJ'IaMI/I IMPUBCACHUA )41 OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM [JIsI HAXOXICHUA COOTHOILIECHUM

MCXKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMUA




6.3

6.4

6.5

Hcnons3oBath TeOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXIACHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),

IMPUMEHATH UX IIPU PCIICHUH T'COMETPHUICCKUX 3ada4

Brnagers mnonsitusMu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMu MOAOOUS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOAUTH YTJIBI Y
nonoOHbIX Quryp. IlpuMeHATh CBOHCTBa MOJOO0US B MPAKTHUCCKHUX
3ajayax. YMeTh TPUBOAUTH MpPUMEpPbl MOAOOHBIX (Quryp B

OKpY KaroIleM MUupe

[Tonp30BaThcss TEOpeMaMH O TPOU3BEIACHUM OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPEC3KOB CCKYINX, O KBaApaTE KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHATbL UX B PCHICHHUHN TI'COMCTPHUUCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKAJIPHOC IIPOU3BCACHNEC BCKTOPOB

IJI HAXOXKACHHWA NJIMH U YTJIOB

ITonp30BaThCst METOIOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATL €0 B

PCHICHUU I'COMCTPUICCKUX U ITPAKTHYCCKUX 3a1a1

Brnagerp  NOHATHAMM — IPAaBUJIBHOTO  MHOTOYIOJBHUKA,  JUIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTHM W paJMaHHOM MEpHI yria,
YMETh BBIYMCIATH IUIOWAAb Kpyra u ero uyacte. Ilpumensars

MMOJIYUCHHBIC YMCHUS B IIPAKTHUYCCKUX 3adadax

6.9

HaxoauTh ocu iy EHTpbl CUMMETPHUH (UTYP, IPUMEHSTH ABHKEHUS

IJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpuMeHsATH MONyYEeHHbIE 3HAHUS Ha TPaKTUKE — CTPOMTH
MaTeMaTHYeCKHe MOJENH IS 3ajad peajlbHOW >KU3HU U MPOBOJAUTH
COOTBETCTBYIOIIME BBIYUCICHHUA C TNPUMEHEHHEM 1oao0us U
TPUTOHOMETPUYECKMX (GYHKUMH (TMONB3YysACh, TI/A€ HEOOXOAUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamasi, OTpe3oK, Jyd. Yo Buabl
6.1 yrioB. BeprukanbHele ¥ CMexHbIE YIubl. buccekrpuca yria. Jlomanas,
MHOI'OyroJbHUK. [lapanienbHOCTh U NEPIEHANKYIISIPHOCTD MPSMBIX
62 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepbl ciMMETpUH B OKPYIKAIOLIEM MUPE
63 OcCHOBHbBIE TTOCTPOECHUSI C TIOMOIIBIO LUPKYJS U JUHEHKU. TpeyronbHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOoOepeHHBIH W PaBHOCTOPOHHUI  TpeyroibHHKU. HepaBeHCTBO
' TpPEyrojbHUKa
6.5 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOro TpeyrojbHuka. l[lpusHaku
' paBeHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa U NMPU3HAKU MapaJIEIbHBIX NPAMbIX. CyMMa yIjlOB TPEyTOJIbHHKA.
' BHewnue yrisl TpeyrojipHuKa
[IpssmoyronbHblil  TpeyroapHuK. (CBOMCTBO MeIUaHbl MPSAMOYTOJIBHOTO
6.7 TpEyrojbHUKa, TMpoBeNEHHOM K runoreny3e. [lpu3Haku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTONBHBIN TPEYrOJbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopeMa o OoiblieM yriie M Oonblied CTOpoHe
TpeyrojpHuKa. [leprnieHauKyisap 1 HakJIOHHAas
6.9 'eomerpnueckoe Mecto TOYek. buccekrpuca yrima W cepeaUHHBINA
' NEPIEHIUKYIISIP K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XopJa M JWaMeTp, HX CBoOWcTBa. B3anmmuoe
6.10 pacrojoKEHUE OKpPY)KHOCTH U 1npsmor. KacarenbHas u cekymas K
OKPYXHOCTH
- Oxpy>kKHOCTb, BIUCaHHas B yroj. BmucaHHas u omnucaHHas OKpPY>KHOCTH

TpeyroJibHUKa

8 KUIACC



Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

6 I'eomerpus
6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
63 Tpanenus, papHOoOOKas Tparenus, e€ cBoiicTBa u npusHaku. [IpsmoyroiabHas
' Tpaneuus
64 Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPOIMOPLHUOHABHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa
6.6 [Tomobue TpeyronpHUKOB, KO3 duimeHT mnomodus. [IpmsHaku momo0us
' TpeyroabHUKOB. [IpruMenenue noao0us npu perieHuu NPakTUYECKUX 3a/1a4
67 @opmynel AN IUIOMIAAW TPEYrojibHUKA, TMapaienorpamMmma, pomba u
' Tpaneuuu
6.3 CpoiicTBa mmIomaneii reomerpudeckux (uryp. OTHOIICHHE TUTOIIAICH
' Mo00HBIX PUryp
69 Boruncnenue muiomnianeit TpeyroibHUKOB U MHOTOYTOJBHUKOB Ha KIIETYATON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yrjia MHpSIMOYTOJIbHOTO TPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKHE
¢ynkum yrios B 30°, 45° u 60°
6.12 BnucanHble M IEHTpaNbHbBIE YIJIbI, Yol MEXAy KacaTelIbHOM U XOpAOH.
. VYTribl MeXAY XOpJaMu U CEKYLIUMU
6.13 BrincanHbIe ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKH
6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTell. Kacanume oxpyxHOCTEN.
' OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE

TOXJ1eCTBO. POPMYJIbI IPUBEACHUS




Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue

6.2 IIPAKTUYECKUX 3aJa4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momobus. [1ogodre cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o mpou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYILHX, TeOpeMa O KBaJpaTe KacaTeIbHOU
Bekrop,  mnmmMHa  (MOXylb)  BEKTOpA,  COHAIIPABICHHBIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO  HAIpPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalMy HAJ BEKTOpamu. Pa3inoskeHue BEeKTopa 1o AByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IMPUMEHEHUE JUIsS
' HaXO0XIECHUs JUIMH U YTJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPYKHOCTEN U MpsMBIX. MeTox KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnvHa okpyxHOCTH. ['pagycHas u pajuaHHas Mepa yria, BbIYUCICHUE JUTUH JIyT
' OKPY’>KHOCTEN
6.10 [Inomans kpyra, ceKTOopa, CErMEHTa
6.11 JIBIKEHHsI IUIOCKOCTM M BHYTPEHHHE CUMMETpUM (Uryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensHsiil nepenoc. I[loBopot



IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHose PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLECCOB U ABJICHUM, IIPU PELICHUU 3a]1a4

Hu3 Apyrux yqe6HI>IX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPUILIAHHWA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSTHSAMHU: HAaTypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, J€TUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBIA BUJ YHCIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCIA; YMEHHUE JeNaThb MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C IEJNBbIM MOKa3aTeIeM,
apudMeTUYECKU KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIlle €NWHMIIBI, YMEHHE BBIMIOJHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAKECHHUI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHONIb30BaHHMEM (OpPMYT pa3HOCTH KBaJApaToB U

KBaJ[paTa CyMMBI U pa3HOCTH

VYMmenune ONneprupoOBaTh NOHATUAMU: YHUCIOBOC PAaBCHCTBO, YPABHCHUEC C

OIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C




IIEPEMEHHON; YMEHHE pellaTh JUHEHHBbIE U KBAJAPATHBIC yPABHEHUS,
IpOOHO-pALlMOHAIbHBIE YPABHEHUS C OJHOM INEPEeMEHHOH, CHCTEMBI
JBYX JIMHEHHBIX YpaBHCHUH, JIUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a1a4 U3 IPYTUX NPeIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BATh KOOPAHHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS HM300pakKeHUsS pELIeHUN

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKIHH, IIPOMEXKYTKHU 3HAKOIIOCTOSAHCTBA, IIPOMEXYTKHU
BO3pacTaHMsi, YObIBaHWs, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKIMHY; YMEHHE OIIEpUPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATIBHOCTD, JHHEHHAs (GYHKIHUS, KBaJpaTudHas (QyHKIus,
oOpaTHasi TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHUe
CTPOUThH rpaduky QyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/a4 U3 JIPYTHX
y4eOHBIX TPEIMETOB W pEaJbHOW JKU3HH, YMEHHE BBIPAKAThH

(dhopMyTaMy 3aBHCHMOCTH MEXKy BETUIHMHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpUYecKas  IPOrPecCHH;  yMEHHe
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATEIbHOCTEHN, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYyTux

Y4EOHBIX TIPEIMETOB U PEATHHOM KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM 4YHCI€ HAa IMPOLEHTHI,
JOJIM W YacTH, JBHWXKEHHE, paboTy, LIEHy TOBapOB M CTOUMOCThb
MOKYIIOK M yCITYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); yMEHHE  COCTaBJIATH  BBIPAXKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/auH,
UCCIIeIOBaTh NOJYYEHHOE PEIIEHUE U OLIEHMBATh IIPABONOA00HOCTh

TOJIYUCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, Mpsmasd,
Jyd, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUH TpPEYTOJBHUKH, HPSIMOYTOJIBHBI TPEYTOJbHUK,
MeanaHa, OMCCEeKTpUca U BBICOTA TPEYTOJIbHHMKA, YEThIPEXYTOJIbHUK,

napajiesiorpaMM, pomMO, TNPSAMOYTOJNIBHUK, KBaJpaT, Tpamelus;
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11

12

OKPY’>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIWYMH C MPUMEHEHHEM

M3YUYEHHBIX CBOMCTB GUTYp U (HaKTOB

YMeHue onepupoBaTh IOHATUAMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIBHUKOB; IapaUICIbHOCTh U IEPIEHAUKYJIAPHOCTh IPSIMBIX,
YrOJI MEXAY UpPSAMBIMH, HEPHECHIUKYISIP, HAKIOHHAsA, IPOEKLUS,
nonobue ¢puryp, mofo0HbIe TPEYTOJIbHUKN, CAMMETPHS. OTHOCUTEIEHO
TOYKM W NPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, MapauieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYZKaroumeM MHUpe

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqiMuMHA yrIyla, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIa/ib;
YMEHHUE OLEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyIBl TIepUMeTpa U  IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH M IJIOIIaJU Kpyra, o0Obema
MPSIMOYTOJIBHOTO NapAJUICNICIINIIEAa; YMEHHE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIHUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTh IUIOCKMEe (UIYpsl M HMX KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (UTYpPHl OT PYKHU, C TIOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO
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YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTroJibHas cucreMma
KOOpAHHAT, KOOpPAWHAThI TOYKHU, BCKTOp, CymMmmMma BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB;,
YMEHUEC HCIOJB30BATh BCKTOPBI M KOOPAWHATHEI IS MNPCACTABICHUS
JaHHBIX W PCIICHHUA 3ada4, B TOM HYHCIIC U3 JpYTHUX yLIe6HBIX

MPEIMETOB U PEATbHOMN )KU3HU

14

YMeHne omnepupoBaTh TOHITHSMHU: CTOJOMKOBBIE U KPYrOBBIE
auarpammbl,  TaOmMUIBL, cpeaHee  apudMeTHdeckoe, MeAHuaHa,
HauOoJblllee W HaMMEHbIee 3HAUECHHs, pa3Max YHCIOBOrOo Habopa;
yMEHHE  W3BIEKaTh, WHTEPIPETUPOBATH H  MNPEeoOpPa3OBLIBATh

nH(popMalnIo, MPEACTaBIEHHYI0 B Tabmumax M Ha Juarpammax,




OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPeajbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKAaIOILIEeM MUPE
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YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMH COOBITHUSIMH; YMEHHUE pEeIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBWIa YMHOXXCHUS, YMEHHE OIICHHBATh BEPOSITHOCTH PEabHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX
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YMeHue BbIOMpaTh NOAXOASAIIMA H3YYEHHBIM METON AJIi pPELICHUS
3a/a4¥, IPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTJAEIBHBIE BBIAAIOIIMECS  PE3YJIbTaThI,
MIOJIyYEHHbIE B XOJ€ pa3BUTUS MAaTEMaTUKH KaK HAyKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna 1 BRIYUCICHUS

1.1 Harypanbuble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel

- OOBIKHOBEHHBIE M JCCATHYHBIC  JpoOM,  TPOLEHTH, OECKOHEYHBIC
' MIePUOIUYECKHE TPOOH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
' YpCIaMHu

14 HevictButenbHble uyucia. Apu@MeTHYECKHE ONepaluu ¢ JACHCTBUTEIbHBIMHU
' YHCIaMHu

s [IpubnmxEéHHbIe BBIUMCICHUS, TPABHJIAa OKPYIVICHHs, TPUKUIKA U OIEHKa
' pe3yibTaTa BBIYUCICHUN

2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpaKEeHUS (BBIPAKEHHS C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM mokaszatesnieM. CTeneHb C PAMOHAIBHBIM IMOKA3aTEJIEeM.
. CBoiicTBa CTENICHU

2.3 MHOro4IeHbI

2.4 Anrebpanueckast 1poOb

Y Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. HenictBus c
' apuQMeTHIYECKUMU KOPHSIMH HaTypaIbHOU CTETICHH

3 YpaBHEHHUS 1 HEpABEHCTBA

3 ensie u npoOHO-paroHabHBIE ypaBHeHUS. CHCTEMBI W COBOKYITHOCTH
. YpPaBHEHUHU

1s Ilensie w npoOHO-parMoHAbHBIE HEepaBeHCTBA. CHCTEMBI W COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 YucnoBsie OCIEI0BATCIBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEJOBATEILHOCTEN

49 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. Dopmyna  CIOKHBIX

MIPOIICHTOB




DOyHKIMHU

Oynkuus, crnocoObl 3amaHus ¢yHkuumu. ['padpuk  ¢ynkumu. O6nacts

OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢ynkmmu. Hynmu gynkuun. pomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U
MUHUMYMBbl (QyHKiuu. HanGonbinee M HauMmeHbllee 3HaueHUE (QYHKIMU Ha
IIPOMEXKYTKE

6 KoopauHaTs! Ha IpsAMOM U IIIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 I'eomerpuueckue Gpurypsl 1 UxX cBOicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojasHIuKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepeHune reoMeTpu4eckix BeIMYUH

7.6 BekTopsl Ha III0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepostHOCTB

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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