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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM W B3aMMHOE PpACHOJIOKEHUE, ONHUPACTCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydeHus reOMETpUH Ha YpPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEJIbHBIE PACCYXKIAEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPXKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHuss «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MAaTEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCS B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JIAHHBIA YEPTEX WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxka JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUUYECKOTO XapaKTepa OOyYarolIUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETU  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMHU YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYp
Y TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPAa3eIibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «J/leKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekrtops», «J[Bmkenus rmiaockoctny, «lIpeodpazoBanust mogo0ous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJient0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsTusa reomerpun. Todka, mpsiMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

CummetpuuHbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojapHUK.
BricoTa, Meinana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Baeninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTrONBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OOJbLlIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoOMcCTBa. YacTHeie
Cllydal MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt mnomodus. I[lpusHaku momoOus
TpeyroJibHUKOB. [IpuMeHenune nogo0ust mpu peleHuy NpakTHYeCKUX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAU
TpeyrojbHHUKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIIoMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJ€TY4aTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

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

BnvicanHble ¥ LIEHTPaJIbHBIE YTJIbI, YTOJ MEKY KacaTelbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BNHcaHHbIE WM ONHMCAHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpyxkHocTe. Kacanue okpyknocteil. OOuiue

KAacaTeIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3oBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BENCHHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasmokeHue BeKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA MIIOCKOCTU. Y paBHEHUS NPSIMONA U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH W MpsAMBbIX. MeETOJ KOOpPAMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCIECHUE UIMH Ayr OKpyxkHocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIE
npeactaienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl Y4eOHOro Kypca
«I"'eomeTpus» XapaKTepU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTH4YECKOM IIKOJBbI, K HMCIOJIB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTUX HayKaxX W MPUKIAIHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccroHaIbHOM
JESITEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYeCcKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (OpMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKaIOIICH Cpeibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKU
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TII00aILHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTU, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JIPYyTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBIIITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATDH
ONMpeNeNeHusl  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAIMN3A;

e BOCHOpUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUMH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEILHO HECIIOXKHBIC JOKA3aTelIhCTBA
MaTeMaTU4ecKuX (DakToB, BBICTPAMBATH APTYMEHTAIIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO perieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOojee MNOAXOASAINMNH C Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOe, (OopMHpOBAThH
TUIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAaHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOAEHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKXKe BBIJIBUTAThH
MPEINOJIOKEHHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS;

BbIOMpaTh (GOpMY MpeACTaBiICHUS HHPOPMALMH U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

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



B YCTHBIX Y MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe 00CYXJIE€HHs 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOH TEMBI,
npoOIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
pelIeHus1, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYaCTHUKOB
auanora, OOHAPYXXKUBATh Pa3IUdhe W CXOJCTBO TMO3WIUNA, B KOPPEKTHOMN
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 33741, SKCIIEPUMEHTA, UCCIICI0BAHUS,
MIPOEKTa, CAMOCTOSITEIHLHO BHIOMpaTh (OpMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U OCOOEHHOCTEN ayIUTOpHUU;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYaTbHON
paboTHI PHU PENICHUN YUEOHBIX MaTeMaTUYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATH OPTraHU3alUI0
COBMECTHOM pabOThl, pacmnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (00CyxkaeHusi, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCTh PaOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOLIMK MPOAYKT MO KPHUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHHs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibTaTta
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aa4H,
BHOCHTh KOPPEKTHBBHI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHKEHUS WJIA HEAOCTIKECHUS LEJH,
HaxXOJUTh OIMHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKHUE (UTYpPBI, OINPEAeHITh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETPUUYECKHE (PHUTYpBI, BBITOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEIMYUHEBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YyepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MIPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUUECCKUX 3a7ad.

OnpenensiTe NapajyiebHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KiieTyaTol Oymare.

[TpoBOANTE BRIYUCIICHHS U HAXOIUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEUECHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIEH. PemaTe npakTuueckue 3aadul Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEACATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JUAMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. ¥ METh MPUMEHSATH 3T CBOMCTBA MIPHU
pellIeHuN 3a1ay.

Brnagete MoHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThcs pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiicss TOJNYYHT CIEIYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IPU PEMIEHUN FTEOMETPUUYECKHX 3a1au.

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

BnaneTs noHsATHEM CpeIHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, TPUMEHSTh UX
CBOMCTBA IIPU PEUICHUHU reoMeTpuyeckux 3aaad. Ilonp3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh MX Uil PEUICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh npU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMaTUYECKYIO MOJIEIb B IPAKTUYECKUX 3aa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnagets DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIAE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOTy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX yriax, yrjlax MexXay XopAaMmH (CEeKyIUMH) U yIiie MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaTbKYJIATOPA) JJIMHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAYSHU.

[Tonp3oBatbes (hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXKJICHUS Pa3Iu4YHbIX
AIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IpPHU
pELIEHUU TEOMETPUUECKUX 3a1ad.

Brnanets nonsTusMu npeodpa3oBaHus oA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBaTbest cBoMCTBaMU MOJ00MS IPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢(uryp. Ilpumensars
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3aJadyax. YMETh MPUBOJIUTH TMPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh HMX B PELUIEHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJTUH U YIJIOB.

[Tosb30BaTHCA METOIOM KOOPAUHAT HA IJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanets NOHATHSMHM NMPAaBWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNPUMEHEHHEM IMOA00US U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
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
[Ipocreiimune reomeTpuueckue GUrypsl u
P . P uryp bubnnorexa [IOK
1 UX cBoiicTBa. I3MepeHne reoMeTpruiecKux 14
https://m.edsoo.ru/7f415e2e
BEJINYMH
b K
2 TpeyronbHuKn 22 1 nomotexa O
https://m.edsoo.ru/7f415e2e
3 [TapannenbHble MpsiMble, CyMMa yTIJIOB 14 | Bu6moteka [JOK
TpEYrojabHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 | bubnnorexa [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢2e
bu6nunorexa LIOK
5 I1 6006 i 4 1
OBTOPCHHE, ODODIIEHIE SHAMHMH https://m.edsoo.ru/7f415¢e2e
OBHIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacos DJIEeKTPOHHBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM nugposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
1 q 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubmmorexa LOK
poroph p » TO https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Imomane. Haxoxaenue momanei
bu6mmoreka [IOK
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (DUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnunoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxkHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6nmoreka [JOK
6 I1 600 i 4 1
OBTOPEHHE, ODODIICHUE SHAMHH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bbu6mumotexa [JOK
CUHYCOB. Pelienue TpeyrojipHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 Bexrops! 12 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTOJIBHUKHU. J[inHA
5 OKPY>KHOCTH U TUIOIIAb Kpyra 8 bubmmorexa [TOK
Py " Hu pyre. https://m.edsoo.ru/7f41al2c
Brruncnenue miomiaaeit
bu6nunorexa LIOK
6 BU)KEHUS IUNIOCKOCTH 6
A https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 7 ’ bu6nunorexa LIOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| [Ipocreiimune reomeTpuyecKue | bubmmoreka [IOK
00BEKTHI https://m.edsoo.ru/8866b724
bu6mmoreka [IOK
2 MHOroyroiabHHUK, JOMaHas 1
yr ’ https://m.edso00.ru/8866cbba
3 CMexHbIE U BEPTUKAJIbHBIE YIJIb 1 bubmmorexa [TOK
p yr https://m.eds00.ru/8866¢5c0
bu6mmoreka [IOK
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YTIIBI 1
6 CMexHbIE U BEPTUKAIBHBIE YTIIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIE U BEPTUKAIBHBIE YTIIbI 1
N3mepenne JIMHEUHBIX U YIJIOBBIX
9 BEJINYUH, BBIUHUCIIEHUE OTPE3KOB U 1
yIJI0B
N3mepenne TMHEHHBIX U YTIIOBBIX
10 BEJIMYMH, BBIYMCIEHUE OTPE3KOB U 1 bubmmorexa [OK
’ p https://m.edsoo.ru/8866c3ea
yIJI0B
N3mepenne TMHEHHBIX U YTIIOBBIX
11 BEJINYMH, BEIYUCIICHUE OTPE3KOB U 1
YIJIOB




12

13

14

N3MepeHne JIMHEHHBIX U YTIIOBBIX
BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
YIJIOB

[lepumerp u mnomans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[lepumerp u miaomangs Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

15

[TonsTHE 0 paBHBIX
TPEyroJIbHUKAX U IEPBUYHBIC
IIPEACTABICHUSA O PABHBIX

¢burypax

bu6mmoreka [IOK
https://m.edso00.ru/8866ce80

16

17

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8866d 1fa

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

bu6mmorexa [IOK
https://m.edso00.ru/8866¢e01e

19

20

21

Tpu npu3Haka paBeHCTBa
TPEYTOJIbBHUKOB
Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmorexa [IOK
https://m.edso00.ru/8866e88e

22

[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipu3naku paBeHCTBa

23 IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOIiCTBO MeIHaHbI
24 MPSAMOYTOJIbHOTO TPEYTOJbHUKA, bubmmorexa [IOK
HpOBEASHHO K THIOTEHy3e https://m.edsoo.ru/8866e9ec
CBoliCcTBO MeMaHbI
25 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHON K TUIIOTEHY3€
26 PaBHoOepeHHbIC U bu6mmoreka [IOK
PaBHOCTOPOHHUE TPEYTOJILHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3sHaku u cBoiicTBa bubnnoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
)3 [Ipu3Haku u cBoiicTBa bubnnorexa [HOK
paBHOOEIPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpun
31 HepaseHnctBa B reomMerpuu bubnrorexa LIOK
https://m.edso00.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepasenctBa B reomerpuu
34 IIpsAMOYTONBHBIN TPEYTOJIBHUK C bubnnoreka [JOK
yriaom B 30° https://m.edsoo.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTONBHUK 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 nexaue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YIJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUU
HapauIeIbHBIX MPSIMBIX CEKYyIIeH

bubmuorexa [JOK
https://m.eds00.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHBIE MPH TTEPECEUCHUN
NapauIeIbHBIX MPSIMBIX CEKYIIeH

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
napajieNIbHbIX MPSAMBIX CEKyILeH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
MapaJuIeIbHBIX NPSMBIX CEKYILEH

bu6mmorexa [IOK
https://m.eds00.ru/88661f3b0




ITpu3Hak napamiesbHOCTH
IIPSIMBIX Y€PE3 PAaBEHCTBO

44
paccTOsIHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
[Ipu3Hak napayieIbHOCTH
45 MPSIMBIX Y€pe3 PaBEHCTBO
paccTOsAHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMmma yriioB TpeyrojbHIKa bubmorexa HOK
YMMa YIIOB TPEYT https://m.edsoo.ny/8866£630
47 CymMmma yTiioB TpeyrojibHUKa bubmorexa HOK
YMMa YIIOB TPEYT https://m.edsoo.ru/$866f8ba
48 BHemnue yriasl TpeyrojibHUKA bubmorexa [JOK
yr peyr https://m.edsoo.ru/8866fas5e
49 Bueminue yriiel TpeyrojabHHAKa
KonTponbHas pabota mo Teme
50 "[TapannenbHble NMpsAMbIE, CYMMa bubmorexa HOK
P P W y https://m.edsoo.ru/8866fe6e
yTJI0B TPEYroJbHUKA
51 OKpYy>XHOCTb, XOPJIbI M TUAMETP, bubnuorexa [JOK
WX CBOWCTBA https://m.eds00.ru/88670800
bu6mmorexa [IOK
52 KacarenbHast K OKpy>KHOCTH
https://m.edso0o0.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bubnnoreka [JOK
3az1adax https://m.edso0o.ru/8867013¢
56 [Tonstue o 'MT, npumeHeHue B bu6mmnoreka [JOK

3agadax

https://m.edsoo.ru/88670508




buccekTpuca u cepeMHHbBIN

57 MIEPIEHIUKYIIAP KaK
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpYy>XHOCTb, OITUCAHHAST OKOJIO bubnmoreka [JOK
TPEYrOJbHUKA https://m.eds00.ru/88670a62
59 OKpyKHOCTb, OIIMCAHHAsA OKOJIO
TpEyroJbHUKA
60 OKpy»XHOCTb, BIMCaHHAs B bubnnoreka [HOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAs B
TPEYroJIbHUK
& [Ipocreiimue 3a1aun Ha bubnnorexa [HOK
IIOCTPOEHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3amaun Ha bubnunoreka [JOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
KonTponbHas pabota mo teme
64 "OKpS)KHOCTBII)/I KpYT. bubnrorexa LIOK
https://m.edso0.ru/88671462
I'eomeTrprueckue nocrpoeHus"
[ToBTOpEeHME U 060061IEHNE
65 3HaHUI OCHOBHBIX MOHATHH U bubmmorexa [OK
https://m.eds00.ru/886715b6
METOJOB Kypca 7 Kjacca
66 Hrorosas koHTpOsbHAs paboTa bubmorexa HOK
https://m.edso00.ru/886716ec
[ToBTOpenue u 06o0IIEeHNEe
67 3HAHUM OCHOBHBIX MOHITUH U

MCTOHOB KypcCa 7 knacca




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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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




8 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Nnpu3Haku u | bubmumorexa [IOK
CBOICTBA https://m.edsoo.ru/88671af2
’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3Haku U | bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/8867 1ca0
YacTHele ciiydan
4 napajuieJorpaMMOB | bubnnorexa [HOK
(MpsAMOYTOJILHUK, POMO, KBaJIparT), https://m.edsoo.ru/8867 1dea
UX NIPU3HAKU U CBOICTBA
YacTHele crydan
5 napajuieJorpaMMOB | bubnnoreka [JOK
(mpsAMOYTOJILHUK, POMO, KBaIparT), https://m.edsoo.ru/88671{20
UX NIPU3HAKU U CBOICTBA
YacTHele ciydan
6 napajuieJorpaMMOB | bubnuoreka [IOK
(IpsIMOYTOJIBHUK, POMO, KBaJpaT), https://m.edso0.ru/8867209¢
VX MPU3HAKHU U CBOKCTBA
bubmuoreka [JOK
7 Tpane 1
paneim https://m.edsoo.ru/88672358
g PaBHOOOKas 1 IpsAIMOYTOJIbHAS 1 bubnuorexa [IOK

Tpaneuuu

https://m.eds00.ru/8867252¢




9 PaBHOOOKAs ¥ IPSIMOYTOIBHAS bubnnoreka [HOK
Tpaleunu https://m.edsoo.ru/88672858

10 Merton yaBoeHUs MeAUaHbI Bubmaorexa ITOK
https://m.edsoo0.ru/88672b14

11 IlenTpanpHas cuMMeTpus bubmmorexa LHOK
https://m.edsoo0.ru/88672b14

12 KoHTponbHas pabota 1o Teme bubnunoreka [JOK
"YeThIpEéXyroJbHUKH" https://m.edsoo.ru/88672c9a

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

14 CpenHsist TMHUS TPEYroJbHUKA bubmmorexa [TOK
https://m.edso00.ru/88672e0c

15 CpenHsis nuHus TpEyroJibHUKA bubmorexa LHOK
https://m.edso00.ru/88672{38

16 Tpaneuus, e€ cpeaHss JUHUS bubmmorexa LHOK
https://m.edsoo.ru/88672358

17 Tpaneuus, e€ cpeaHss JINHUA bubmmnorexa [IOK
https://m.edso0.ru/88673064

18 [IponopuroHanbHbIE OTPE3KH Bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuroHanbHbIE OTPE3KH Buommorexa LOK
https://m.edsoo.ru/88673794

bubnuotexa [JOK
20 Hentp mace B TpeyrompHike https://m.edsocI)_.Iru/886738fc

bubnuorexa [JOK
21 Tonoburre TpeyronbHuKH https://m.edSO(L).Iru/88673a78

2 Tpu npusHaka nonoodus bubnnorexka [JOK

TPEYTrOJbHUKOB

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




3 Tpu npuzHaka nmogoous bubnnoreka [HOK
TPEYTrOIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuzHaka nmogoous bubnmoreka [JOK
TPEYTOJILHUKOB https://m.eds00.ru/8867400e
)5 Tpu npuzHaka nogoous
TPEYroJbHUKOB
26 [Tpumenenue nogobust npu
pEIIeHUH MTPAKTUYECKHX 3a/1a4
7 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITono6HbIE TPEYTONBEHUKH" https://m.edsoo.ru/8867445a
)% CaolicTBa 1uomaeu bubmuorexa [JOK
TreOMETPHUECKUX (HUTyp https://m.edsoo.ru/886745fe
29 @opMyIibl IS IUIOMIAAN bubnuoreka [IOK
TpEYyroabHUKa, IapajjeaorpaMma https://m.eds00.ru/88674860
30 DopMyIibl IS IUIOIIAAN bubnnorexa [HOK
TpeyroabHHUKa, IapajjiejiorpaMma https://m.edsoo.ru/88674a22
31 DopMmyIbl Ui 0N bubnuoreka [IOK
TPEYroJbHUKA, apajlieJiorpaMma https://m.edsoo.ru/88674a22
1 @opMmyisl Ui 0N bubnuoreka [IOK
TpeyroabHHUKa, IapajjieiorpaMma https://m.edso0o.ru/88675288
3 DopMyIsl IS IUIOMIAA bubnnoreka [JOK
TpeyroiabHHUKa, IapajjieiorpaMma https://m.edsoo.ru/8867542¢
34 Breruncinenue miomnagei CiIoHbIX bubmuoreka [JOK
buryp https://m.edsoo0.ru/88674¢78
35 [Mnomaau duryp Ha kierT4aroi bubmuorexa [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau mogoO6HBIX HUryp
37 [Tnomanau monoOHBIX Guryp




18 3aga4u ¢ IPaKTHYECKUM bubnnoreka [HOK
COJIEpPKaHUEM https://m.edsoo.ru/88675558
39 3aga4u ¢ IPaKTHYECKUM bubmuorexa [JOK
COJIEpKAHUEM https://m.eds00.ru/88675684
40 Penienue 3a7a4 ¢ moMoIp0 METOAa bubmuorexa [JOK
BCIIOMOTaTEJIbHOM TUIOIIAN https://m.eds00.ru/88674{90
A1 KoHnTponbHas pabota 1o Teme bubnnoreka [HOK
"ITinomans" https://m.eds00.1ru/8867579¢
4 Teopema [Tudaropa u eé bubnuorexa [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
HpUMEHEHHUE https://m.edsoo.ru/88675918
m Teopema [Tudaropa u eé bubnnoreka [JOK
MIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé
MIPUMEHEHUE
46 Teopema [Tudaropa u eé
MIPUMEHEHUE
Onpenenenue
TPUTOHOMETPHUUECKUX (PYHKIIHIA
47 :;Zﬁ;ibfizar’[pﬂMOWOHbHom bubnnoreka [JOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUUECKHUE
COOTHOIIIEHUS B IPSMOYTOJIBHOM
TPEYrOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXKIACCTBO

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




OcHOBHOE TPUTOHOMETPUUECCKOC

49
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO
KontponbHas pabora o Teme
51 "Teopema [Iudaropa u Hauana bubmmorexa [IOK
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
50 Brniucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [HOK
YTOJI MEKTY KacaTelbHOM U XOpI0H https://m.edsoo.ru/8a1415b2
53 Brniucanneie U EeHTpaIbHBIE YTIIbI, bu6mmoreka [IOK
YTOJI MEXY KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8a141940
54 BrnucanHble M IEHTpaJIbHBIE YIIBI, bubnnorexa [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al41b34
55 Yrael MeXay XOpAaMu U CEKYLLIUMU
56 Yrael MeXy XOpAaMU U CEKYLLIMMU
Bnucanusie u onmcaHHbIe
57 4eTBIPEXYTOJILHUKN, UX IPU3HAKU U bubmmnorexa [IOK
PIPEXYT - X P https://m.cds0o.ru/8al40f86
CBOMCTBaA
BnucanHbie U onrcaHHbBIE
58 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmmnorexa [IOK
PIPEXYT > X TP https://m.cdsoo.ru/8al416d4
CBOMCTBa
BnucanHbie U onrcaHHbBIE
59 YETBIPEXYTOJIbHUKU, UX IPU3HAKUA U bubmmorera [TOK
. PexyT ’ P https://m.edsoo.ru/8al416d4
CBOICTBa
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJILHUKOB

IpU pCHICHUH IT'COMETPUICCKUX
3aaad




[IpruMmeHeHue CBOMCTB BIMCAHHBIX U
OMMUCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
P PEIICHUN T€OMETPUUYECKUX
3a/1a4
2 B3anmHoe pacnosioxkeHue aByx | bubmuorexa [JOK
OKPYKHOCTEH, 0011I1e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
N bu6 OK
63 Kacanue okpyxxHocreit 1 nommoreka L{
https://m.edsoo.ru/8al410a8
KoHTposnbHas pabora 1o Teme
" bubnuorexa [JOK
64 Vsl B OKpyKHOCTU. Brincanueie 1
" https://m.edsoo.ru/8al41c88
Y OIMCAHHBIE YETHIPEX YT OJIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmoreka [IOK
65 METO/I0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al41ddc
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
bubmuorexa [JOK
66 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
b K
67 Hroroas koHTpoabHas pabora 1 nomorexa 110
https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHI U
bu6mmoreka [JOK
68 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al420ac
000011IeH1Ee 3HAHUI
OBHIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME




9 KJIACC

KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Omnpenenenue
. bubnuorexa [IOK
1 TPUTOHOMETPHUECKUX (DYHKIUN 1
https://m.edsoo.ru/8al424bc
yraoB ot 0° go 180°
2 @opMyIIbl IPUBEACHUS 1
3 TeopeMa KOCUHYCOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
b K
5 TeopeMa KOCUHYCOB 1 nomotexa LO
https://m.edsoo.ru/8al42d5e
bubmmoteka IIOK
6 T 1
SOpeMd CHITyCos https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycoB 1
9 Haxoxnenue mimH cTOpoH U | bubnuoreka [IOK
BEJIUYUH YIJI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoteka IIOK
10 P 1
CHICHHC TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyronbHUKOB 1 Bubmmorexa [IOK
peyr https://m.edsoo.ru/8a142ac0
12 PelreHue TpeyrojbHUKOB 1 bubmmorexa LIOK

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




bu6nmoreka [IOK

13 Peuutertie Tpeyronbiikon https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe NPUMEHEHHUE TEOPEM bubnmnoreka HOK
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
1 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonrponsHas pabora o teme Bu6muoteka [JOK
"Perienue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTHe 0 mpeobpazoBaHUU bubnnorexa [JOK
noaoous https://m.edsoo.ru/8a143ab0
13 COOTBETCTBEHHBIE JIEMEHTHI bubmmoreka [JOK
mo00HbBIX pUryp https://m.edsoo.ru/8al143de4
19 CoOOTBETCTBEHHBIE JIEMEHTHI
oTI00HBIX PUTyp
Teopema o npou3BeIeHUN OTPE3KOB
20 XOpJ, TeopeMa O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeeHUN OTPE3KOB
o1 XO0pJ, TeopeMa O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
” XO0pA, TEOpEMA O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYILIUX, TEOPEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJIbHOU
23 IIpuMeHeHne TeopeM B peleHUun bu6muoreka [JOK

TreOMCTPHUYICCKUX 3aaa4

https://m.edsoo.ru/8al143f06




24 [IpumeneHue TeopeM B pelieHUU bubnmnoreka HOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 [IpuMeHeHne TeopeM B peleHnun bubmmoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonrponsHast pabora o Teme
26 "ITIpeoOpa3oBanue mogoousl. Bu6muoteka [JOK
Merpudeckue COOTHOLICHUS B https://m.edsoo.ru/8al1447a8
OKpy>XHOCTH"
Onpenenenre BEKTOPOB.
P . P . bubnuoreka [IOK
27 ®u3HYEeCKU U T€OMETPUIECKUI
https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnorexa [JOK
YMHOKEHHUE BEKTOpPa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoskeHue ¥ BEIUUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pasnoxenune BekTopa 1o 1ByM
HEKOJUIMHEApPHBIM BEKTOpaM
bubnunorexa LIOK
32 Koopaunats! BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkansipHoe Mpou3BeJICHNE
33 BEKTO pOB er(I)) MIPUMEHEHHUE IS bubmmorexa HOK
POB, P https://m.edsoo.ru/8a14539¢
Hax0>JIeHUs JIJTUH U YIJIOB
CkanspHoe mpou3BeIeHNE
but6mmorekxa [IOK
34 BEKTOPOB, €r0 IPUMEHEHUE ISt

HaxXOXJACHUA AJIMH U YI'JIOB

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




35 Pemenne 3aga4 ¢ moMOIIbIO bubmuorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemmenne 3aga4 ¢ moMOIIbIO bubnunorexa LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB IS
peeHus 3a1a4 GU3NKU
18 KontposnbHas paboTa mo teme bubnmnoreka HOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
TJIOCKOCTH
40 VYpaBHeHue npsamMon bubmmorexa [IOK
https://m.edsoo.ru/8al45c48
41 YpaBHeHHE NPAMON
bubnuoreka [IOK
42 YPABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatsl TOuek nepeceyeHus bubmuoreka [IOK
OKPY’KHOCTH Y TIPSIMOU https://m.edsoo.ru/8a146620
MeTo KOOpAMHAT IPU PELLIEHUU
44 reOMETPUYECKUX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUN
45 F€OMETPUYECKUX 3a/1ay,
MPaKTUYECKHUX 3a/1a4
Meroa KoOpAMHAT NPH PELICHUN
46 reOMETPUYECKHX 3a/1aY,

IMPAKTUYCCKUX 3aaa4d




KonTponbhas pabota no teme

bu6nmmoreka [IOK

47 "
HeKapTOBﬁI KOOPAHHATEL Ha https://m.edsoo.ru/8a146e0e
IUIOCKOCTH
43 [IpaBusbHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIYMCJICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnunorexa LIOK
4 q .
? Meno . Jlinka OKpyKHOCTH https://m.edsoo.ru/8al1472c8
bub6 OK
50 Uucno n. [InrHa OKpyKHOCTH nommotexa [
https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpy»XKHOCTH
b K
52 Pannannas mepa yrna nommorexa O
https://m.edsoo.ru/8al4714c
53 IImomane kpyra, cekTopa, cerMeHTa Bubmiorexa HOK
HHa> Kpyrd, pa, https://m.edsoo.ru/8a147426
54 IImomans kpyra, cekTopa, cCEerMeHTa Bubmorexa HOK
HHaaL Kpyra, P, https://m.edsoo.ru/8a147750
55 IImomane Kpyra, cekTopa, CerMeHTa Bubmuorexa LIOK
HHaaL Kpyra, P, https://m.edsoo.ru/8a147750
56 ITonsaTHEe O ABMYXEHUU IUIOCKOCTH Bubmuorexa LIOK
g https://m.edsoo.ru/8al47¢82
. bubnuoreka [{OK
57 [TapamienpHbIN IEPEHOC, TOBOPOT
https://m.edsoo.ru/8al147f16
. bubnuoreka [IOK
58 [TapamtensHbII IEPEHOC, TOBOPOT
https://m.edsoo.ru/8al47f16
59 [TapannensHbII IEPEHOC, TOBOPOT
60 [TapatenpHbIN IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUN ITPU bu6muoreka [JOK

pereHnu 3a1a4

https://m.edsoo.ru/8al1480e2




62

63

64

65

66

67

68

KonTponbhas pabora no Temam

"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHOCTb. [|BUKEHUS
IJI0CKOCTH"

[ToBTOpeHue, 0600MIIEHNE,
CUCTEMAaTU3alMsl 3HAHUMH.
N3mepenne reomeTpudecKux
BeJMYUH. TpeyroapHUKu

[ToBTOpeHME, 0000IIECHNE,
cUCTeMaTu3alis 3HaHHH.
[TapannenwHbie 1
MIEPIICHIUKYIISIPHBIC TIPSIMBIC

[ToBTOpeHME, 0000MIICHNE,
CHCTEMAaTH3alMs 3HAHUIA.
OKpy>XHOCTb U KpPYT.
['eomeTpryeckue MOCTPOCHHUS.
VYTiabl B OKPY:KHOCTH
[ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alvs 3HaHHH.
BrircanHble 1 OIHCaHHBIE
OKPY’>KHOCTH MHOTOYTOJIbHUKOB

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 060061IeHNE,
cUCTEMaTHU3alMsl 3HAHUI

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

bubnuoreka [IOK
https://m.edsoo.ru/8a148650

bu6nunorexa LIOK
https://m.edsoo.ru/8a148920

OBILIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0O 00111er0 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
Pacrnio3HaBaTh U3yueHHbIE T€OMETPUUYECKHE (PUTYPBI, ONIPENENATh UX
B3aMMHOE PAacIIOJIOKEHUE, M300paxkaTh reoMeTpudeckue (Gurypsl,
6.1 BBINOJIHATh YEPTEXU MO YCIOBUIO 3afaud. V3MepsTh JuHEHHbIE U
YIIJIOBBIE BETMUMHBL. PemaTts 3a1aun Ha BRIYMCIICHHUE UIMH OTPE3KOB
U BEJIMYMH YIJIOB
Jenatb rpy0yro OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH NPEIMETOB B
6.2 peaibHOM JKU3HHU, pa3MepoB MPHUPOJAHBIX OO0BbEKTOB. Pasznnyarhb
pasMepbl ITUX 0OBEKTOB 110 MOPSAJIKY BETUUMHbI
6.3 CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM
[Tons3oBaTbCs pU3HAKaMHU paBeHCTBa TPEYroJbHUKOB,
6.4 UCIOJB30BaTh  NPHU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX
TPEYroJIbHUKOB MPH PEILICHUH 3a]a4
65 [IpoBOIUTH  JIOTMUECKHE  PACCY)KICHHS C  HCIIOJIB30BaHUEM
. reOMETPUUECKUX TEOPEM
[Tons3oBaTbes pU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHON K TUIIOTEHY3€
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH F€OMETPHUUECKUX 3a1a4
OnpenensaTs NapauiebHOCTh MPSAMBIX ¢ TIOMOIIBIO YTJIOB, KOTOpHIE
. o0pasyeT ¢ HUMH cekymas. OnpenensiTs NapauieIbHOCTh MPSIMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOM MPSAMOM 10 TOUYEK
JIPYTror NpAMOi
6.8 Pemate 3amaun Ha kieTyaTon Oymare
6.9 [TpoBOMUTH BBHIYHMCICHUS W HAXOMUTh YHUCIOBBIE W OyKBEHHBIC
' 3HAYEeHUsl YIJOB B TEOMETPUUYECKHX 3aJadax C HCIOJIb30BaHUEM




CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX IPU IEPECEUCHUM JABYX MapajlIeIbHBIX MPSMbIX

CeKyllel. Pemare npakTuyecKkue 3a1a4i Ha HaXO0KJICHUE YIII0B

6.10

Brnagets TmOHSATHEM TE€OMETPUUECKOTO MeECTa TO4YeK. YMETh
ONpeeNiaTh OUCCEKTpUCY yIila U CEepeIUHHBIA NEPIEeHIUKYIAp K

OTPE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

@opMynMpoOBaTh ONPEIEIECHUSI OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IIOJb30BAaThCA MX CBOHCTBAMHU. YMeTh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELLIECHUN 3a/1a4

6.12

Biagets OHATHEM ONKMCAHHON OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€ wueHTp. Ilomb3oBarbes (axkramMu 0 TOM, 4YTO
OMCCEKTPUCHI YIIIOB TPEYIOJbHUKA EPECEKAIOTCS B OAHOM TOUKE, U
0 TOM, YTO CEPEIMHHBIEC NEPIIEHIUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

6.14

Brnaners mnoHsTHEM KacaTelbHOM K OKPY)XHOCTH, I10JIb30BaThCs
TEOPEMON O TMEPHEHIUKYIIPHOCTH KacaTelbHOM M pajuyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

ITonp3oBaThCs HpOCT@ﬁHIHMH TCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBLIC TCOMETPUUYCCKUC IMOCTPOCHUA C IMMOMONIBIO

LUPKYJIS U IHHEHKH

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BUbI quBIpéXYI‘OJ'IBHI/IKOB, nX 5JIEMCHTHI,
IIOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a/1a1

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHHUKa

(eHTpa Macc) B pEeIICHUH 3a1a9

6.3

Bnaners monsTHEM CpCI[HCﬁ JIMHUW TpPCYTOJIbHUKA W Tpalceuuu,

IIPUMEHATh HMX CBOWCTBA INPHU PEUICHUM T'€OMETPUYECKHX 3a/1ad.




6.4

ITonb3oBatbes TeopeMoit asieca U TEOPEMON O MPONOPLIHOHATIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEILICHUsS IPAKTUYECKUX 3a1a4

[IpuMmeHsTh NpU3HAKK TOA00US TPEYroJbHUKOB B  pEIHICHUU

TCOMCTPHUYCCKUX 3adayd

6.5

6.6

6.7

6.8

[Tonw3oBatbest Teopemoit [Tudaropa mis pemeHus: reoMeTpHIeCKuX 1
IIPAKTUYECKUX 3anad. CTpouTh MaTEMAaTHYECKYyH0 MOZCIb B
MPAKTUYCCKUX 3adadax, CAMOCTOATCIIbHO JICJIaTh qepTénc U HaXOOUThb

COOTBETCTBYIOIHE NJINMHBI

Bnaners MoHATUSAMU CHHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPeyrojibHHUKa. I10b30BaThCs 3TUMHM NOHATHUSAMU

A PCHICHHUS IIPAKTUYCCKUX 3a1a4

Bbruucnate (pasinyHbIME crioco0amMH) IUIOINAAb TPEYrojJbHUKA U
IUIOUIAId MHOTOYIOJbHBIX (GUryp (IOJB3YsACh, IZle HEOOXOIUMO,
KaJIbKYJIATOpOM). IIpruMeHATh nonyyeHHblE YMEHHSI B IPAKTUYECKUX

3aJadax

Bnagerp MOHSATHUSMU  BIMCAHHOTO W LIEHTPAJIBHOTO  yIJIa,
MCIIO0JIH30BaTh TEOPEMbBI O BIMCAHHBIX YIJIaX, yriax MEXy XopAamMu
(cekyummm) 1 yriie Mexay KacaTelbHON M XOpAOW IpU pelIeHUuH

rCOMCTPHUYCCKUX 3ada4

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Bnanerp MOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHMKA, HPUMEHSTH
CBOICTBA ONIMCAHHOTO YETHIPEXYTOJbHUKA ITPH PEIICHNUH 33]a4

[IpuMeHsATH TOJY4YEHHBIE 3HAHMS Ha NPAKTUKE — CTPOUTh
MaTeMaTUYeCcKUe MOJIETIH IS 3a7ad PeaJbHOM U3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCIEHUS] C MpPUMEHEHHEM TMO0A00us M

TPUTOHOMETPHH (II0JIB3YACH, TJI€ HEOOXOAUMO, KaIbKYJISITOPOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTD C UX

MMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMMPAMOYI'OJIBHOI'O TPCYIrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne NOPAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI A HeTaOJIM4YHBIX

3Ha4YECHUHU

ITons30BaThCA (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
TPUTOHOMETPHUYCCKUM TOXACCTBOM JIsI HAXOXKIACHUSA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

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

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

Bnaners monsTusiMu mpeoOpazoBaHus MOA00MS, COOTBETCTBEHHBIX
2JIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes cBoOMCTBaMU TOI00MS
MPOU3BOJBHBIX (UTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
nono6HbIX ¢uryp. [IpumMeHsTh CBOMCTBA MOA0OMS B MPAKTUYECKUX
3aJayax. YMETb MPUBOAUTH TMPUMEPbl MOJOOHBIX (UTYp B

OKpYXaroIleM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPOU3BCACHHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUHN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTeJIbHOM

[lonb30oBaTbcsl BEKTOpPAMM, IIOHUMATh HX TEOMETPUYECKUUA U
(bu3nYecKuil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
¢busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAXOKACHW A OJIMH U YTJIOB

6.7

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHX U MPAKTHYCCKUX 3a1a4

6.8

Bimagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTHU W paUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOIIAAb Kpyra M ero 4acre. IIpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

6.9

Haxomuth ocu WM LEHTPHl CUMMETpUM (Uryp, NpPUMEHATH

JABMKCHUS IJIOCKOCTHU B HpOCTGﬁLHHX clryvdadax

6.10

[IpuMeHsATh TOJNIydEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETU IS 3a7a4 PEeaIbHOM JKM3HU U TIPOBOJIUTH

COOTBCTCTBYIOINUEC BBIYUCICHUA C TNPHUMCHCHUCM 1'[0,[[061/15{ n




TPUTOHOMETPUUYECKUX (QYHKIUH (MOJB3YyACh, TI/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomerpus
HauanbHubie nonsTus reomerpun. Todka, npsiMast, OTpE30K, JIyd. YToJl. Busl
6.1 yriioB. BepTukanbHble U CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTrOyrojbHUK. [lapamiensHOCTh U NEPIEHAUKYIAPHOCTD IPSIMbIX
62 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHH.
' [Tpumepel CHMMETPHUH B OKPYXKAIOLIEM MUPE
63 OcHOBHBIE TIOCTPOEHUS ¢ NOMOUIBI LUPKYJS U JIMHEHKH. TpeyrosbHUK.
. BricoTa, Mmeaunana, OuccekTpuca, UX CBOHCTBA
6.4 PaBHOOenpeHHBIIT ¥ PaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO
' TPEYrojabHUKA
65 CpoiicTBa W NpU3HAKU PABHOOEIPEHHOIO TpeyrojbHUKa. I[Ipu3Haku
. PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa M TNpU3HAKM HNapaulenpHbIX Hpsambix. Cymma  yrios
' TpeyrojbHUKa. BHemHNE yribl TpeyroibHUKa
[IpsimoyronbHbli  TpeyroabHUK. CBOWCTBO MeEAMAHBI MPSIMOYTOJIBHOTO
6.7 TPEYrojabHHKa, MpOBENEHHOW K runoreHy3e. IlpusHakm paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpSIMOYTONIbHBIN TPEYroJbHUK C YTIIOM B
30°
HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHM, Teopema O OoJblieM yrie ¢ OOJbIIeH CTOpOHE
TpeyroiabHuKa. lleprenauKynsap U HaKJIOHHAs
6.9 I'eomerpuueckoe MecTto Touek. buccexkrtpuca yrma M CepeIUHHBIN
' NEPIEHIUKYISAP K OTPE3KY Kak FeOMETPHUUECKHE MECTa TOUEK
OKpyXHOCTb W KpYyI, XOpJa H JAuaMmeTp, HUX CBoOicTBa. B3ammHoe
6.10 pacrojoXeHUe OKpYKHOCTH U mnpsaAMoi. KacatenpHas u cekymas K
OKPYKHOCTH
611 OxpyKHOCTb, BNMCAaHHas B yroj. BrncaHHas u onucaHHas OKPYKHOCTH
' TpeyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJIpaT, UX MPU3HAKH U CBOCTBA

63 Tpaneuus, paBHOOOKass Tpamemus, €€ CBOWCTBA W  MPHU3HAKH.
' [IpsiMoyronbHas Tpanenus

64 Merton ynBoenusa menuansl. LlenTpanbHas cummetpusi. Teopema daneca u
' TEeopeMa O MPOIOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.6 [Tomobue TpeyrompHUKOB, KodpduuueHT momodus. [IpusHakm momoOus
' TpeyroJabHUKOB. [I[pruMenenue nogo0us npu perieHuu NPakTUYeCKUX 3a/1a4

6.7 @opmynbl Ui TUIOIIATU TPEYroJIbHMKA, Mapajjienorpamma, pomba u
' Tpaneuuu

63 CpoiicTBa muiomaneii reomerpuueckux ¢uryp. OTHOLIEHHE ILUIOMIAICH
' oTI0OOHBIX QUTyp

69 Beruncnenue miomanen TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
' Oymare

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

CuHyc, KOCUHYC, TAaHT€HC OCTPOIO yIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPHUYECKHE
¢yskun yrios B 30°, 45° u 60°

6.12 Brnucannble M EHTpAJIBHBIE YIJIbL, YIOJl MEXIY KacaTeIbHOM U XOpAOW.
' VYTibl MEXAY XOpPIaMHU U CEKYIIUMU

6.13 BnucanHnbie 1 onyMcaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue oOkpyKHOCTEH.
' OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSM

9 KITIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXAECTBO. POPMYJIbI IPUBEACHHUS
Pewmenne tpeyronsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 3a/lad C KCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue momodbus. [1omo0me cOOTBETCTBEHHBIX IIEMEHTOB
64 Teopema 0 IpOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPEZKOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, amuHa  (MOAyZb)  BEKTOpa,  COHAINPABICHHBIE  BEKTOPHI,
65 MIPOTUBOMOJIOKHO HAMPaBICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpalK Ha/l BEKTOpaMu. Pa3znokeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE JIIS
' HaXO0XJACHUS JUIMH U YIJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS MPSAMOU U OKPYKHOCTH B
6.7 KOOpJMHATaX, IepeceueHre OKPYKHOCTEH U MPSAMbIX. MeTo KOOpIAUHAT U €T
IIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlinHa okpyxHOCTH. ['pajsycHast U pajuaHHas Mepa yriia, BBIUHMCICHHUE JUIMH
' YT OKPY>KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBUKEHMsI TIJIOCKOCTH M BHYTPEHHHME CHMMETpUM (uryp (3aemMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOKECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBS3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIONB30BaTh TpaHUuecKkoe Ipe/CTaBlICHHE
MHOJKECTB JUIsl OIKCAHUSl pealbHbIX IPOLIECCOB U SIBICHUH, MpHU

pEIIeHnN 3a1a4 U3 IPYTUX y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeNNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH INPUMEPBI U KOHTPIPUMEPBHL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETTMMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YHCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHATEHOE YHCIIO,
UPpALMOHATIBHOE YHCIIO0, apu(METUYECKUI KBaJApaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOPSAIOYMBATh YHWCJIA, TPEACTABIATh YHCIa Ha KOOPAMHATHOW
NpsIMOM, OKPYIJISATh YHUCIA; YMEHUE JenaThb NPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHATHIMH: CTETIEHb C LIEJBIM MOKa3aTeseM,
apu(dMeTHUeCKUI KBaIpaTHbIM KOPEHb, MHOTOUYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéTsl MO (dopmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHAMHU, Pa3jIokKEHUE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H

KBaJApaTa CYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJIPaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUU 3a4a4 U3 IPYTHUX IPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JJISi M300pakeHUs] pereHHi

yYpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMU: GYHKIHS, TpaduK QyHKINUU, HYIU
byHKINH, MPOMEKYTKH  3HAKOMOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHUE OTIepUPOBATH TIOHSTUSIMHU: npsimMast
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKINS, KBaagpaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboia, rumepbosa; yMmeHHe
CTpouTh rpadukud  GYHKIHMA, UCHONB30BaTh Tpaduku s
OIpe/IeNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEW, JUISl pELEHUs
3aa4 U3 APYruxX y4eOHBIX MPEAMETOB U PEAbHON KH3HU; YMEHUE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEXY BEJIMUUNHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIIbHOCTD,
apudMeTHueckass M TeOMETpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (POPMYJIBI CYMMBI U
o0I1ero wieHa MpHu pelIeHuH 331a4, B TOM YUCIE 3aJad U3 JPYrux

y4e€OHBIX TIPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX THUIOB (B TOM YHUCIIE HA MPOLEHTHI,
JOIM U 4YacTW, JBU)KEHHUE, paboTy, 1IEHYy TOBapOB U CTOMMOCTH
MOKYIOK U YCIJIYT, HaJIOTH, 3a7ja4 U3 00JacTH YIpaBJiICHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YpaBHEHUsl, HEPAaBEHCTBA WU CHUCTEMBbI II0 YCJIOBHIO 3aJayH,
UCCIIEI0BAaTh IOJIYYEHHOE PEICHNE U OLICHUBATH IIPaBI0NOJ00HOCTb
MIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi,
oyd, JIOMaHas, yTOJL, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJIbHUKH,




OPSMOYTOJIbHBIM TpPEyrojbHHUK, MeIuaHa, OUCCeKTpuca M BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IECHNE F€OMETPUYECKHUX BEJIMYHUH C IPUMEHEHUEM U3YYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIFHOCTh U MEPIECHAUKYISIPHOCTh TPSIMBIX,
YroJl MEXKAYy MPSMBIMH, TMEPHEHAUKYISIP, HAKIOHHAS, TMPOCKIIHS,
nogobue  Quryp, TOmOOHBIE  TPEYTrOJIbHUKH,  CHMMETPHS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMCHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSAMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACcCTOSIHUE, YToJ
(BemMuuMHA yIJla, CUHYC M KOCHHYC yIJla TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMyJbl MEepUMETpa U IUIOIIAIU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH ¥ TUIOMIAAN Kpyra, oObema
IIPSIMOYTOJIBHOTO MapajuIeNIeNUIea; YMEHUE NIPUMEHATh IPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpHUYECKHE COOTHOLIEHUS IS

BBIYMCIICHUS JIMH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UTYpBl M UX KOMOUHAIMH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU

CHUMBOJIbHOMY OITMCAHUIO

13

14

YMmenune ONCpupoOBaTh IMOHATUAMH: MPAMOYIroJibHad CHCTCMaA
KOOpAUHAT, KOOpAWHATBI TOYKH, BCKTOp, CYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa HaA 4YHCIO, CKAIAPHOC JIIPOU3BCIACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPAWHATBHI JJId
MNpEaACTaBJIICHUA JAHHBIX W PCIICHHA 3aJiad, B TOM YHCJIC U3 JPYTHUX

y‘-IC6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HauOoJIpIIee M HAHMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HabOPa;
yMEHHE W3BJIEKaTb, HMHTEPIPETHPOBATh U  MpeoOpa3oBBIBATH
UHPOPMALIMIO, TPEACTABIECHHYI0 B Ta0lMIAaX M Ha JAMarpamMMax,
OTPaXKAIOLIYI0 CBOWMCTBA M XapaKTEPHCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; YMEHHE pACIO3HAaBaTh HM3MEHUUBBIC BEIWYMHBI B

OKpYXaroIeM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTAapHBIM HCXON)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HAaXOJUTh BEPOSTHOCTU CIIyYalHBIX COOBITUH B OMBITaxX C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peElIaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OLEHUBATh BEPOSTHOCTH PEAbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPEe U B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MACCOBBIX SBJICHHUAX

YMeHue BbIOMpaTh MOAXOASIIMN W3YYEHHBIH METOJ AJsi pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJTyYEHHBIE B XOJIe Pa3BUTHSA MATeMaTUKHU KaK HAayKd, MPUBOAUTH
MpUMEpbl  MAaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

19 OOBbIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 PanyonaneHbple umcna. ApugMmeTndyeckue Omepalud ¢ palloHAIbHBIMU
. YyHCllaMu

14 JeiicTBuTenpHble uucia. ApudmeTrnyeckue onepanuu ¢ JeHCTBUTEIbHBIMU
. qUCIaMu

s [TpubnnxEHHBIE BBIYMCICHMS, MpPaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
. pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

59 Crenenp ¢ nenslM nokasareneM. CTeneHb C palUMOHAIBHBIM ITOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JlelcTBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHs. CHCTEMBI U COBOKYIHOCTHU
. YpaBHEHUU

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
oTpesieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkunu. Hymu pynkmun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMbI ¢GyHKuud. HaunOosnbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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