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MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXI€Hus1 «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh T€OMETPUUYECKYIO (DUTYpy, ONHUCATh CIOBAMHM JIAHHBIA UYEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKM3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo00us.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: 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).



COAEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuuHsble ¢purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meton yaBoenust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TpEeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHny NPakTUUYeCKUX 3a1ay.



CpoiicTBa miomaael reomerpuueckux ¢uryp. Popmynsl i IUIOMIATA
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnricanHbie U LIEHTpaJIbHBIE YIIIbI, YTOJ MEXKY KacaTeIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BNHCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

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

Pewenne TpeyrosibHUKOB. TeopeMa KOCHHYCOB U TEOPEMA CUHYCOB. Perenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAalMM HAJ BEKTOpaMH. PasjmokeHue BeKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TJIOCKOCTU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpJIMHATAX, MEPECEUCHUE OKPYNKHOCTEH W MpsAMbIX. MeToJ KOOpPAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCICHUE UIMH Ayl OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CerMEeHTa.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (djeMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS 1POI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I'eomeTpus XapaKTEepU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIECHUH, MPOLEAYp I'pa’KAaHCKOro oOuiecTBa (HampuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKONM HayKd Kak cdepsl deIoBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, GopMHUpPOBAHHE KYJILTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpe/ibl, IUIAHUPOBAHUS MTOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTU, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJIATh U XAPAKTEPU30BaTh CYLICCTBCHHBIE NMPU3HAKUM MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEAeCHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AHAJIU3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITh ~ MAaT€MAaTUYECKWE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U U
OpOTUBOpEYHs B (akTaxX, JaHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSAX,
npejyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIbHO HECIOXHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUS, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh KCKOMOE W JaHHOe, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMY MpeAcTaBiICHUs HHPOPMALMU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeCTBHA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJYy PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHApPYXXKWUBATh Pa3IU4Me W CXOJCTBO MO3WIUNA, B KOPPEKTHOMN
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPHUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JOCTHIKEHMSI WM HEIOCTHIKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKEHUE, HM300pakaTh TE€OMETPUUYECKHE (DHUTYpBI, BBITOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JJIUH OTPE3KOB Y BEJIMYUH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasMmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUYECCKUX 3a/ad.

OnpenensiTe NapapiebHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOphIE 00pasyeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi 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 MpU TNEPECEYECHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACAThH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TU CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTes noHsATHEM KacaTelbHOM K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U pajuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMM, TIOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Biiazets moHsATHEM CpEAHEN JIMHUM TPEYTOJIBHUKA U TPANIEUH, IPUMEHSATD UX
CBOMCTBA IIpU PELICHUU reoMeTpuyeckux 3aaad. Ilons3zoBarscs teopemon Paneca
U TEOPEMOM O IPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATb MX [UIA DPELICHUA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aJa4ax,
CaMOCTOSITEIIbHO AENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ATUMH MOHATHIAMU I PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4aXx.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXIy XOpAaMH (CEKYIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMEHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoAUTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBaTbes popmynamu MpUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJbHUKOBY»), MPUMEHATh WX MpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCISATH JJIMHBI U HAXOJIUTh YIJIbl y MOJ0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJO00MS B MPAKTHYECKUX 3aJayax. YMETh NPUBOJIUTH MIPHUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBAaIpaTe KaCaTEIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh HMX B PELIIEHUU TEOMETPUYECKHX U (PU3NYECKHUX 3a/aad.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSATD €r0 B PELICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a/1ad.

Branerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO00XO0UMO, KaJIbKYJISITOPOM).



TEMATHYECKOE

INJIAHUPOBAHHUE 7 KJIACC
HanmenoBanue paznena |KonudecTBo OcHoBHOE OcHOBHBIE BUJIBI IATEIHLHOCTH O0YYAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue
[Ipocrenme 14 IIpocrenme DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIPEICIICHHUS.
reoMeTpuyYecKue GUrypsol v r€OMETPUUYECKHE Pacno3naBaTth HU3y4yeHHbIE TEOMETPUUECKUE (DUTYDHI,
uX cBoMcTBa. M3mepenue OOBEKTHI. omnpeesasiTb UX B3aMMHOE PACIIOI0KEHUE, BHINIOJHATH
reOMETPUYECKUX BEJIMUUH MHOroyroiabHUK, YEPTEXK MO YCIOBUIO 3aJaUH.
JOMaHasl. IIpoBoauTH NpocTENIINE TOCTPOCHUS C TIOMOIIBIO HUPKYJIS
CwmexHble U Y IMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh TMHEWHBIC U YTIIOBBIE BEJIMUMHBI TEOMETPUUECKUX
Pa6ora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMHU OmnpenessiTh «Ha IJ1a3» pa3Mepbl peaibHbIX 00BEKTOB,
YepTeIKAMH. NPOBOAUTH IPYOYyIO OIICHKY UX Pa3MEPOB.
N3mepenne muHeHpIX | Pematsh 3a/1aun Ha BBIYMCIICHUE JJIMH OTPE3KOB M BEJIMYHH

Y YTJIOBBIX BEJIMYUH,
BBIYMCIICHHE OTPE3KOB
U yTJIOB

YTJIOB.

Pemathb 3a1a4n Ha B3aUMHOE PACOIOKEHNE
reOMETPUYECKUX QUryp.

ITpoBoaUTH KTACCH(PUKAIHIO YTIIOB, BLIYUCIATH
JUHENHBIC W YTJIOBBIC BEJIMYUHBI, IPOBOAUTH
HEO0OXOIMMbIE JJOKA3aTeIbHBIC PACCYKICHHUS.
3HAKOMHUTBHCSI ¢ HCTOPHEi pa3BUTHS TCOMETPHH

TpeyrosbHUKN

22

ITonsTHE O paBHBIX
TPEyroJIbHUKAX

Pacno3naBaTh nmapbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHHeM IIPU3HAKOB).

12




Y IEPBUYHbBIE
IIPEICTABICHUS

O paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIHUKOB.
IIpu3sHaku

paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHbBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbIE

Y PABHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOWCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
ITpsAMOYTOJIbHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BoIBoaUTH CriecTBYS (PABEHCTB COOTBETCTBYOITNX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPE/CICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MeUaHbl TPEYTOBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; MepUMETpa TPEyroIbHUKA.

®opmyIMpPoOBaTh CBOWCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTponTh 4epTexu, peliaTh 322494 C IOMOIIbIO
HAXOXKJEHHUS PaBHBIX TPEYTOJLHUKOB.

IIpumMeHsATH MpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1ayax.

Hcnoan3oBath 11udpoBbie pecypchl AJIs HCCIeI0BAHUS
CBOMCTB H3y4aeMbIX (puryp.

3HAKOMUTBCS C MICTOPUEN Pa3BUTHS TEOMETPHUH

13




[lapannenbHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapanienpHble NpsIMBIE,
ux cBorcrTBa. Hakpecr
Jexanmue,
COOTBETCTBEHHBIE

Y OJTHOCTOPOHHUE
yTJIbl, 00pa30BaHHBIC
MIpU TIePECeUCHUN
MapajvieIbHBIX MPSMBIX
CeKyIeH).

[Ipu3Hax
NapajIeIbHOCTH MPSAMBIX
Yyepe3 paBEeHCTBO
PaCCTOSTHUAM OT TOYEK
OJTHOW MIPSIMOM JI0
BTOPOM MPSIMOM.

Cymma yrioB
TPEYroJIbHUKA.
Bueuinue yribl
TPEYroJIbHUKA

DopMyJUPOBATH MOHATHE NTAPAIIIETBbHBIX NPSIMBIX,
HAXOJUTH MMPAKTUYECKUE IPUMEPBI.

N3yuaTh cBOICTBA YIiI0B, 00pa30BaHHBIX NP MEPECEUCHUN
MAPAJIICTBHBIX MPSIMBIX CEKYILIEH.

IIpoBoauTh J0Ka3aTENIBCTBA NAPATUICIBHOCTH JIBYX
MPSIMBIX C TOMOIIBIO YTJIOB, 00pa30BaHHBIX IIPU MEPECCUCHUU
ATUX MPAMBIX TPETHEU MPSIMOM.

Bbrunciastb CymMMy yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoanTsb unciioBbie 1 OYKBEHHBIE 3HAUECHUSI YTIIOB

B TEOMETPUYECKHUX 3a7a4axX C UCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHUEN Pa3BUTHUSI TEOMETPUN

OKpy>KHOCTb U KPYT.
['eomeTpuyeckue
MMOCTPOCHUS

14

OKpy»XHOCTb, XOp/1a U
TUaMETpP UX CBOMCTBA.
Kacarensnas

K OKPY>KHOCTH.
OKpy>KHOCTB,

D®opMyJIHPOBATH ONPEAEIEHH . OKPYKHOCTH, XOP.IbI,
JIMaMETPa U KaCaTeJIbHON K OKPYKHOCTH.

HN3yyaTh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
HccaenoBathb, B TOM YKCIIE HCIOJIb3YH UM pPOBHIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B yTOJI; LIEHTP
OKPY’KHOCTH, BIMCAHHOM B YI'0JI; pABEHCTBO OTPE3KOB

14




BIIMCaHHAas B yTOJI.
ITonstue o I'MT,
IPUMEHEHNE

B 3a/1a4ax.
buccexrpuca u
CEepEIMHHBIN
NEPIEHANKYJIISAP
KaK TEOMETPUUECKHE
MecCTa TOYEK.
OKpy>XHOCTB,
OIIMCaHHAsI OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
[Ipocreiimme
3a1aun

Ha ITIOCTPOEHUE

KacaTeIbHBIX.
HUcnoas3oBars metoa [ MT 1y nokazarenbCcTBa TEOPEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupio I'MT.

OBJaaeBaTh NOHATHUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEH.

PemaTtb OCHOBHBIC 321244 HA MOCTPOECHME: YTIIA, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISIPA JAHHOTO OTPE3KA;
IIPSAAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJIIPHOU TAaHHOW MPSMOii; OUCCEKTPUCHI
JIAHHOT'O YTJIa; TPEYTOJILHUKOB IO PA3JIMYHBIM JICMECHTAM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpEeHUE, 0000IIICHNE 4 IToBTOpEHUE U PemaThb 3a1a4um Ha MOBTOPEHNE, UITIOCTPUPYIOIINE CBS3U
3HaAHUUN 00001IeHNe MEK]ly pa3IUYHBIMU YacTSIMH Kypca

OCHOBHBIX IOHATHH U

METOJIOB Kypca

7 xjacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

15




8 KJIACC

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, MOJ00HbBIC
TPEYTOJIbHUKA

Teopema

O TIPOTTOPIIMOHATEHBIX
OTpe3Kax.

Cpenusist nuHuUs
TPEYTOJIbHHKA.
Tpaneuus, ee cpeaHsst

HaunmenoBanue paznena | Komuuect OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Temsl) Kypca BO coAepKaHue
4acoB

UeThIpexXyroJbHUKN 12 [Tapannenorpamm, ero HN300pakaTh 1 HAXOAUTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. YEThIPEXYTOJbHUKH PA3HBIX BUIOB M UX JIEMEHTBHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieorpaMmmMoB IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneuu, paBHOOOKOM
(MpsAMOYTOJIBHUK, pOMO, | Tpameuuu, IpsIMOYTOJbHOM TpaIeluy.
KBaJ[paT), UX MPU3HAKU Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
U cBoiicTBa. Tpanernus. IIPU3HAKU U CBOMCTBA: MapajuiesorpaMmma,
PaBHoOOKas IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuruu, paBHOOOKOM
U [IPSAMOYTOJIbHAS Tpareuny, NpIMOyroJIbHOM Tpareiuu.
Tpaneuuu. IIpuMeHsATH METO/ YABOEHUS MEANAHbI TPEYTOJIbHUKA.
Meron ynBoeHus Hcnoan3oBath 1UppOBbIE PECYPCHI I UCCIEAOBAHUS
MEUAHBI. CBOMCTB U3y4aeMbIX QUTYP.
LenTpanbHas 3HAKOMHUTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
CUMMETpUS

Teopema Pasieca u TeopeMa 15 Teopema @aneca u IIpoBoaAUTH MOCTPOEHMS C TOMOIIBIO HUPKYJIS U INHENKHU

C UCIIOIB30BaHue TeopeMbl Daseca U TEOPEMBI

O IIPONOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAOTCSA B OTHOU TOUKE, U HAXOAUTH
CBSI3b C IIEHTPOM MacC, HAXOAMTh OTHOLIEHUE, B KOTOPOM
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JIVHHSL.
[IponopuroHanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[TomoGHBIE
TPEYTrOJbHUKU. Tpu
MpU3HaKa noao0us

MEIMaHbI JISISITCS TOUKON UX TICPECCUCHUSL.

HaxoauTthb 110/100HBIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIONIUX MPU3HAKOB 0 I00MS.
PemaThb 3a7a4u Ha 110T00HBIC TPEYTOJIBHUKH C MTOMOIIBIO
CaMOCTOSITEIILHOTO MTOCTPOCHHSI YSPTEIKEH M HAX 0K ICHHS
HOJJOOHBIX TPEYTrOJbHUKOB.

IIpoBoauTh 10KA3aTEILCTBA C UCTIOJIH30BAHUEM
PU3HAKOB MMOJ00US.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0I00MS TPEYTOJILHUKOB.
[Ipumenenue IIpuMeHATH NOTyYEeHHBIE 3HAHUS IPU PEILICHUN
o100us F€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

TP PeIIeHUN 3HAKOMUTBHCS C HCTOPHEl pa3BUTHS TEOMETPUH
MPaKTUYECKUX 32124

[Imomans. Haxoxnenue 14 CBoiicTBa IUI0OIIaIE N OgBJaaeBaTh NEPBUYHBIMH MpPeCTABIEHUAMHU 00 001IICH

TJIOMIACH TPEYTOJILHUKOB TCOMETPUYCCKHUX (PUTYD. TEOPHH TIIOMATH (MEpbI), (POPMYJTUPOBATH CBOWCTBA

U MHOTOYTOJIbHBIX QUTYP. DopMyITbI IS TUTOIIAM, BBISICHSTh MX HATJISIIHBINA CMBICIL.

[Tnomaay nogoO6HbIX puryp TJI0IIA N BoiBoauTh hopMyIibl TUIONIAAN TTApaJUIeIorpaMma,
TPEYTOJIbHUKA, TPEYTOJIbHUKA, TPACIIUU U3 GOPMYIIBI TUTOIIA N
napajuJienorpamma, PsIMOYTOJIbHUKA (KBaJpaTa).

TpAICINH. BoiBoAUTH GOPMYITBI TUIOMIAIN BBITYKIIOTO

Brruucnenue miomanen
CJIOXKHBIX (hUryp.

YETBIPEXYTOJIbHUKA YePe3 AUArOHAIHN U YTOJI MEXKy HUMHU.
HaxoauTs muiomaau Guryp, n300pa’keHHbBIX Ha KJIETYATOU
Oymare, HCNoJIb30BaTh pazoueHue GUrypsl Ha YacTu

U JOCTpavBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa

Pa36upaTth npuMepbI UCIIOTH30BAHUS BCIOMOTATEIbHON
TUTOMIAM JIJIsI PEIICHUS] TEOMETPHUSCKHUX 3a/1a4.
HaxoauTts muiomnaay no100HbIX GUTYP.

BbIyucJasaTh mIonany pa3inaHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha UIONIAAb C TPAKTUYECKUM
coJiepyKaHueM

BCIIOMOTATEJIbHOM
TJI0ILA 1

Teopema [Tudaropa 10 Teopema [Tudaropa, Joxa3biBaTh Teopemy [ludaropa, ncnosan3oBars ce

Y Havajia TPUTOHOMETPUH ee NPUMEHEHHE. B IPAKTUYECKUX BBIYUCIICHUSAX.
Onpenenenue DopMyIMPOBAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
byHKIMI ocTporo BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yTila IPSAMOYT'OJIBHOTO | B MPSIMOYTOJLHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOIIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPHUYECKHE | B MPSIMOYTOJIbHBIX TPEYTOJIBHUKAX C yIiIaMu B 45° u 45°;
COOTHOIIICHHS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnoab3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPUUYECKOE TOXKIECTBO AJISI HAXOXKICHUS
OcHoBHOE COOTHOIIICHUIN MEK]Ty TPUTOHOMETPUUECKUMHU (DYHKITUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIprMeHATH NOTyYEHHbIEC 3HAHUSI 1 YMEHHUS IPU PEIIEHUU

PAKTUYECKUX 3a/1a4.
3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Brmcannelie

Y [ICHTPAJIbHBIC
YIJIBL, YTOJI
MEXKTY
KacaTeJIbHOU

Y XOPAOM.

VYTIBl MEXIY
XopaaMu

Y CEKYIIUMHU.
Brmcannelie

1 OIIMCaHHBIEC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[IpumeneHue 3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3aja4.

Bzanmuoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEW,
oOmue
KacaTeJbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyIMPOBATHh OCHOBHBIE OIPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIIUCAaHHBIN YroJl, EHTPAJIBbHBIN YTroJl).
HaxoauTp BrMcaHHbIE YIIIbI, ONUPAIOIIUECS HA OJIHY AYTY,
BBIYMCJIATH YIJIBI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarhb, B TOM 4ncie ¢ MOMOLIBIO HUPPOBBIX
pECYpCOB, BIIMCAHHBIE U ONMHMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOWCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA M ITPU3HAKU [IPU PELICHUN
3a1a4
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[ToBTOpEeHUE, 0600IICHIE 4 [ToBTOpEeHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX ITIOHSITHH H MEXIY Pa3IuIHBIMU YaCTSIMHU Kypca
METOJIOB KYpCOB
7 1 8 KIaccoB,
000011IeHNE 3HAHUNA
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOIT'PAMME
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9 KJIACC

O TIPOM3BEICHUU
OTPE3KOB XOPI,
Teopema

HanmenoBanue paznena | Komuuecto OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
(Temsl) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNBIX U MPSMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmyisl (c pamuycoM ONMUCAaHHOW OKPYKHOCTH).
IpUBEIEHUS. BoiBoauTh popMyJIbl 1J11 BBIYUCIEHUS II0INAAeN
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpuM (dpopmynna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKIY
Pewenue HUMH, (HOopMyJia TUIOHIAJAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJILHUKOB. JUAroHaJIn U Yroja MCXay HHMI/I)
IIpakTHyecKoe PemiaThb TpeyroabHUKM.
IpUMEHEHNE Pemath npakTryeckue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moa006us. 10 [Tonsitue OcBauBaTh NOHSITHE PEOOPA30OBAHUS TIOTOOMS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIICHNUE JIMHEHHBIX SJIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU CoOOTBETCTBEHHbIE HaxoauTs npuMepsl ogo0us B OKpyKaroien
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUYECKUE COOTHOIIEHUS MEXKY OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJBLHUKOB.
Pemath reoMeTpuuecKue 3a/1auu U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOIH30BAaHUEM MOJO0HBIX TPEYTOJILHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pEILICHUU
FEOMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenexue
BEKTOPOB, CIIOKCHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYeCKui

Y TEOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BexTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IPOU3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KU,
HCCJIe0BaTh FTeOMETPpUUIECKUH (MIepeMEICHHE)

U ¢pu3HYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh omnpeesIeHUs CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpA Ha YUCJI0, MCCJIEI0BATH
T€OMETPUYECKUN U (PU3MUECKHI CMBICIIBI ATUX OTEpaIuil.
Pemath reomeTpuieckue 3aa4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB,
BbIBOJUTH €I0 OCHOBHBIE CBOMCTRBA.

BoIyucasiTb CyMMY, Pa3HOCTD U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPAUHATAX.

IIpuMeHSTH CKaJIIpHOE MPOU3BEICHUE JJIsI HAXOXKICHUS
JUTH U YTJIOB
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MIPUMEHEHUE
JUTST HAaX 03K JICHUS
JUTMH U YTJIOB.
Pemtenne 3amau

C TIOMOIIBIO0 BEKTOPOB.
[IpumMeHeHne BeKTOpoB

JUISL peLIeHUs 3a/1a4
17635097

lleKapTOBLIKOQpHHHaTBI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.

YpaBHEHUE MIPSIMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPY>KHOCTH

U TIPSAMOM.

Meton koopauHAT
IPU PELICHUN
F€OMETPUUYECKUX

3aga4d, IPAKTHICCKUX

3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHONW CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NPSIMOU U OKPYKHOCTH.
BoiaeasiTh MOTHBIN KBAIpAT JJISI HAXOKICHUS LIEHTpa

U paJinyca OKPYHOCTH I10 €€ YPAaBHEHHIO.

PemaTh 3a1a4u Ha HAXOXKACHUE TOUEK

NIEPECEUEHHUSI TPSAMBIX U OKPY>KHOCTEM C IIOMOILBIO METO1A
KOOp/JIMHAT.

Hcnoab3oBaTh CBOMCTBA yTI0BOTO KOd(DPuItmeHTa npsmoi
IIPU PEIIEHUH 3314, JUIsl ONPEIEIICHUS] PACIIONOKEHUS
IIPSIMOM.

IIprMeHATH KOOPUHATHI TPU PEIICHUN

r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad,

JUTSI TOCTPOEHUS] MATEMATHYECKUX MOJENIEH

peanbHbIX 3a7a4 («METOJI KOOPAUHATY).

IMosb30BaTHCA 111 TOCTPOEHUSI U UCCIIEIOBAHUN

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH

Y IJIONIA]Ib KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmo n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[Lnomane kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHob30BaThLCSI NOHATUEM JUIMHBI OKPY’KHOCTH, BBEICHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIsATh
YUCJIO T, [UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paIMaHHOM MEPHI yIiia

K FPalyCHOM U HA00OPOT.

OnpenensiTh IIOIAb KPyra.

BoiBoguth opMyJibl (B rpagyCHOM U paiMaHHON MEpe)
JUISL JUIMH 1yT, IUIOLAJEN CEKTOPOB U CETMEHTOB.
BbIuncJasiTh II01aa1 GUryp, BKIFOYAOUIMX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTs 1uiomany B 3a1a4ax peaibHOW KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnensHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

IIPU PEIICHUM 3a]1a4

Pa30upars npuMepbl, WILTFOCTPUPYIOIIUE MOHSATHS
JBUKEHUS.

DopMyJIUPOBATH ONIPEAECIICHUS ITAPAJLIEIIBHOTO IEPEHOCA,
IOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAUTH UX CBOKCTBA, HAXOAUTH HETIOIBUKHBIC
TOYKH.

HaxoauTh HEHTPBI U OCU CUMMETPUN MMPOCTEUIINX
duryp.

IIpumeHsTH NapayyIeabHbINA IEPEHOC U CHMMETPUIO
IIPU pEeUICHUU TeOMETPUYECKUX 3a1a4 (pa3ouparhb
IPUMEpHI).

Hcenonb3oBaTh 17151 IOCTPOEHUS U UCCIEA0BAHUN

1 (POBBIE PECypChl
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[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUS 3HAHUU

[loBTOpEHME
OCHOBHBIX TOHSATHI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o011eHne

Y CUCTEMAaTU3aLHs
3HaHuu. [Ipocreiimme
re€OMETPUYECKHE
buUrypsl u ux
cBoricTBa. 3mepenne
F€OMETPUUYECKHUX
BEJTUYMH.
TpeyroabHUKH.
[TapannensHbie

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI

B OKPY>KHOCTH.
Brincanubie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimast

U OKPY>KHOCTb.

OnepupoBath NOHATUSIMU: (PUTYpa, TOUKA, TIpSIMAst, yToOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBI U PAaBHOCTOPOHHUI
TPEYTrOJIbHUKH, IPAMOYTOJbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKkTpuca U BbICOTa TPEYroJIbHUKA, Mapaljie]IorpaMm,
pOMO, IPSIMOYTOJILHUK, KBAJIpaT, Tpanenus; OKPY>KHOCTb,
KacaTebHas, paBEHCTBO U Mojobue Gpuryp,
TPEYTrOJIbHUKOB; MapajuIeIbHOCTh U EPIICHANKYIISPHOCTh
MPSAMBIX, YTOJI MEXKY PSIMBIMHA, CAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MIPSAMOM; ININHA, PACCTOSHUE, BEIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TIOIIATN
MHOTOYTOJIBHUKOB, JNIMHBI OKPY>KHOCTH U TTOIIAU KpyTa,
o0beMa IPSAMOYTOJILHOTO MapalljieeuIe 1a.
OnepupoBaTh NOHATUAMMU: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH MTOHATHS

JUJIS1 TIPEJICTABIICHHS JAHHBIX M PEIIEHUS 3a]1a4, B TOM YUCJIE
U3 IPYTUX YICOHBIX MPEIMETOB.

PemaTe 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTFOCTPAIMIO CBA3EU MEXKY PA3JIMYHBIMU YaCTAMU Kypca.
Bri0upars MmeToa 115 peLICHUs 3aJa4u.

Pemats 3a1a4u 13 IIOBCEHEBHOM KU3HU
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UeThIpeXyroJIbHUKH.
Brimcanneie u
OIMCaHHBIC
YETHIPEXYTOJIbHUKHY.
Teopema Iudaropa n
Havasa
TPUTOHOMETPUH.
Pemenune o0mumx
TPEYTOJILHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IIJIOCKOCTH.
Jmxkenus. [Togobue.
Cummerpus.
[Imomans. Beraucienue
orontane. [ momaan
oTI00HBIX GUTYP.
JlexapToBbI
KOOPAMHATHI Ha
MIJIOCKOCTH.

Bexropsl

Ha IIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

26



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHBIe HpﬁaRanecmle 0BPA30BATEILHBIC
padoThbI padoThI pecypebi
[Ipocreiimme reomeTpudecknue GUTYpsI U AKnace
. https://www.yaklass.ru/
1 UX CBOMCTBA. MI3MepeHne reoMeTpuIeCcKuX 14
IR bubnuoreka [IOK
https://m.edsoo.ru/7f415e2e
SAKnacc
https://www.yaklass.ru/
2 TpeyronbHUKH 22 1 Br6morexa LIOK
https://m.edsoo.ru/7f415e2e
SAKnacc
[TapamnensHbie PSMBIC, CyMMa yTJIOB https://www.yaklass.ru/
3 14 1
TpEeyroJIbHUKA bubnmnoreka HOK
https://m.edsoo.ru/7f415e2e
SAKnace
OKpy>KHOCTB U KpyT. ['eomeTpuueckue https://www.yaklass.ru/
4 14 1
MIOCTPOCHHUS bubmuorexa [IOK
https://m.edso0.ru/7f415e2e
SAKnacc
. https://www.yaklass.ru/
5 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 Br6morexa LIOK
https://m.edsoo.ru/7f415e2e
OBULIEE KOJIMYECTBO YACOB I10 68 4 0

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

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATEIBLHBIE
padoTbI padoTbI pecypen
SAKnacc
) https://www.yaklass.ru/
1 YeThIpEXyroIbHUKU 12 1 Butmorexa LIOK
https://m.edsoo.ru/7f417e18
T SAKnacc
eopema daseca u TeopemMa o i
2 MIPONOPIIMOHAIBHBIX OTPE3KaX, MOJ0OHbIE 15 1 https://www. yaklass.ru/
N ’ bubmmoreka [JOK
peyr https://m.edsoo.ru/7f417e18
IImomans. Haxoxxaenue miomaaei SAKacc
3 Tpeyl“OJ'II)I:II/IKOB 1 MHOTOYTOJIbHBIX (UTYP. 14 1 hitps://www.yaklass.ru/
[Tnomanu nono6HbIX puryp bubmiorexa HOK
https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u AKnacc
5 OTIMCAHHBIC YETHIPEX YT OJIbHHUKH. 13 1 https://www.yaklass.ru/
Kacarenbnble k okpyxHocTu. Kacanue bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/7f417e18
SAKnacc
o https://www.yaklass.ru/
6 [ToBTOpeHue, 06001IeHNEe 3HAHUT 4 1 Br6morexa LIOK
https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Tpuronometpus. Teopembl KOCHHYCOB U
CHUHYCOB. Pelienue TpeyroibHUKOB

[IpeoOpazoBanue nomodus. Merpudeckue
COOTHOIIICHHSI B OKPYXKHOCTH

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThI

16 1

10 1

IIpakTnyeckue
padoTsbI

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

SIKnacc
https://www.yaklass.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c
SIKnacc
https://www.yaklass.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

Bexrops!

JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH

12 1

SKnacc
https://www.yaklass.ru/
bu6nmorexa LIOK
https://m.edsoo.ru/7f41al2c
SIKnacc
https://www.yaklass.ru/
bubmmoteka IIOK
https://m.edsoo.ru/7f41al2c

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
OKPYKHOCTH M IUIOLIA/1b Kpyra.
Brruncnenune miomniaaeit

SKnacc

https://www.yaklass.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c

JIBH>KEHUS TIOCKOCTH

SAKnacc

https://www.yaklass.ru/
but6mmorexa [IOK
https://m.edsoo.ru/7f41al2c

[ToBTOpenue, o600mIEHNE,
cHCTeMaTHu3alus 3HaHuH

SAKnacc
https://www.yaklass.ru/
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bubnmoreka [IOK
https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

30


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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoxa Bcero Kontpoaensie — IpaxTiiecikue u3ydeHust  oOpa3zoBaTebHbIC
padoThbI padoTshI pecypenI
1 Hpocreiiumme reomerpirieciie 1 https://m.edsoo.ru/cf37bc33
0O0BEKTHI
2 MHOroyroiapHUK, JJoMaHas 1 https://m.edsoo.ru/7c44abad
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo0.ru/6abb5328
4 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1 https://m.edsoo.ru/5bafbef6
) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1 https://m.edso00.ru/59f32be7
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edso00.ru/b25ad662
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1 https://m.edsoo.ru/7efd9f79
W3mepenne TUHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BEIYUCIEHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
W3mepenne TUHEHHBIX W YTIIOBBIX
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 https://m.edso00.ru/d3138a15
yIJI0B
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 https://m.edso00.ru/7228de75
yIJI0B
N3mepenue JIMHEWHBIX U YIJIOBBIX
12 BEJIMYUH, BBIUUCIEHUE OTPE3KOB U 1 https://m.eds00.ru/26388283

yIJI0B
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[MepumeTtp u mwrommaas Guryp,

13 COCTAaBJICHHBIX U3 https://m.edsoo.ru/313f3af6
MPSMOYTOJIbHUKOB
[Tepumerp u momaas Guryp,

14 COCTaBJIEHHBIX U3 https://m.edso0.ru/68567544
NPSIMOYT'OJIbHUKOB
[TonsiTue 0 paBHBIX

15 TPEYro/ibHUKaX H HCPBHIHBIC https://m.edsoo.ru/6543f8e6
Hpe)ICTaBJIeHI/Iﬂ (6] paBHBIX
¢burypax
T

16 pi TipH3Haka paBeHCTBa https://m.edso00.ru/662f4758
TPEYroJIbHUKOB

17 Tpu mpusHaka pasercTsa https://m.edsoo.ru/a56dafee
TPEYrOJIbHUKOB
T

18 pu Tpr3Haka paBeHCTBA https://m.edsoo.ru/8c898d59
TPEYrOJILHUKOB
T

19 pu TipH3Haka pabeHCTBa https://m.edsoo.ru/d7bafal2
TPEYroJIbHUKOB
T

20 P PU3HAKA pABCHCTBA https://m.edsoo.ru/2a9887a8
TPEYrOJIbHUKOB
T

21 pH Tpr3Haka paBeHCTBA https://m.edsoo.ru/9bb24429
TPEYrOJILHUKOB
II

22 PUSHAKH paBEHCTBA https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
I1

23 PH3HAKH paBCHCTBA https://m.edso00.ru/6838bd37

IIPSIMOYTOJIBHBIX TPEYTOJILHUKOB
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CBOIiCTBO MEeIUAHEBI

24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/feba2371
MPOBEEHHON K TUIIOTEHY3€
CBOICTBO M€TMAHbI

25 MPAMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEAECHHON K TUIIOTEHY3€
P 0

26 ABHODEAPEHHbIC 1 1 https://m.edsoo.ru/64ch4ade
PaBHOCTOPOHHHE TPEYTOJIbHUKI
n .

27 PHSHAII 1 CEOHCTRa 1 https://m.edso0.ru/daf99266
paBHOOEPEHHOTO TPEYrOJIbHUKA
N o

28 PHSHAIIL I CBOHCTEA 1 https://m.edsoo.ru/3c498aal
PaBHOOEAPEHHOTO TPEYTOJIbHUKA
N .

29 DHSHAKH 1 CRONUTRA 1 https://m.edsoo.ru/4a4597ba
PaBHOOEPEHHOTO TPEYTOJIbHUKA

30 HepasenctBa B reomerpun 1 https://m.edsoo.ru/5¢23c39d

31 HepaBenctBa B reomeTpun 1 https://m.edsoo.ru/61bb5b87

32 HepasenctBa B reomerpun 1 https://m.edsoo.ru/77e15319

33 HepaBenctBa B reomeTpun 1 https://m.edsoo.ru/2a12d145
I .

34 P HMOYTOHOBHHH TPEYTOIRHIICC 1 https://m.edsoo.ru/cha738df
yrioM B 30
n o

35 DAMOYTONDHAIL TPEYTORBHIEK © 1 https://m.eds00.ru/79577c87
yriaoMm B 30°
K 0

36 " OHTpOIbHA p?‘ ora o Teme 1 https://m.eds00.ru/985d6b47

TpeyroapHUKH

IT

37 apvannenLHHe TPAMBIC, 1X 1 https://m.edsoo.ru/e7alac2d
CBOMCTBa

38 [Tarerit mocTynat EBkinma 1 https://m.edso0.ru/82915793
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39

40

41

42

43

44

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NPU N1EPECEUEHUN
[apaJUICIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexaue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPU NEPECEUECHUU
IIapaJUIEIIbHBIX IPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NEPECEUEHUU
MapajuIeIbHbIX NPSMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUECHUU
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

[Ipu3Hak napamienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO
pacCcTOSAHUM OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MIPSIMOM

https://m.edsoo.ru/f8a72ef6

https://m.edsoo.ru/fd45766f

https://m.edsoo.ru/9bfba414

https://m.edsoo.ru/dcf58e2¢c

https://m.edsoo.ru/2a5b246¢

https://m.eds00.ru/6942f486
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[Ipu3Hak napajuienbHOCTH
IIPSIMBIX Y€PE3 PABEHCTBO

45 . . 1 https://m.eds00.ru/929568fa
paccTosHUN OT TOYEK OJHOMN
NPSAMON 10 BTOPOH MPSAMON

46 CymMma yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/caa59a87

47 CyMMa yTioB TpeyroJibHHKa 1 https://m.edsoo.ru/f71b17d3

48 Buemnue yriiel TpeyrojabHHAKa 1 https://m.eds00.ru/b9223191

49 BHemrnue yriel TpeyrojibHUKa 1 https://m.eds00.ru/99eb2824
KonTponbhas padota no teme

50 "[lapannenbHble NpsMbIe, CyMMa 1 https://m.edso00.ru/9917da72
YIJI0B TPEYrojbHUKA"

51 Oxp y)Kf{ OCTb, XOPIIRT H JIAMETP, 1 https://m.edsoo.ru/64e76d1c
UX CBOICTBa

52 KacarenbHast K OKpyKHOCTH https://m.edsoo.ru/b7ee8e8a

53 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI https://m.edsoo.ru/ffcae611

54 OKpyKHOCTb, BIIUCAHHAS B YIOJ https://m.edsoo.ru/98bbdffd

55 Homsirue o IMT, npmverterie 5 1 https://m.edsoo.ru/7aef28db
3ajavax

56 Homsrie o TMT, mpimerierie o 1 https://m.edsoo.ru/1cal8372
3aauax
BuccekTpuca u cepeAMHHBIN

57 MEPIEHIUKYIISAP KaK 1 https://m.edsoo.ru/ef76e82b
reOMETPHUECKUE MECTa TOUEK

58 OKpY’KHOCTD, OHCAHITAs OO0 1 https://m.edsoo.ru/564f6fce
TpEyroJibHUKa

59 OKpY)KHOCTS, OMHCAHITA OO0 1 https://m.eds00.ru/99523196

TpPEeYroJbHUKA
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OKpy>XHOCTb, BIMCaHHAs B

60 1 https://m.edso00.ru/3351964c
TPEYTrOJIbHUK

61 OKpYAHOCTS, BIHCAHHAS B 1 https://m.eds00.ru/76e866c4
TPEYTOJIbHUK

62 Hpoctefiume sajasin a 1 https://m.edsoo.ru/263dba7c
MTOCTPOCHHUE

63 Hpocteiiume sazasin ia 1 https://m.edsoo.ru/f21fccfb
MTOCTPOCHHUE
KonTponbhas padota no teme

64 "OKpy>KHOCTb U KpYT. 1 https://m.edsoo.ru/le2edcl5
I'eomeTpuueckue nocrpoeHus"
[ToBTOpEeHME M 000OIIEHNE

65 3HAHUN OCHOBHEBIX ITOHSITHUH U 1 https://m.edsoo.ru/ec47a89c
METOJIOB Kypca 7 Kiacca

66 HToroBast KOHTpOJIbHASA paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHME U 06001IEHNE

67 3HAHWII OCHOBHBIX IIOHSTHI B 1 https://m.eds00.ru/86b3725a
METOJIOB Kypca 7 Kiacca
[ToBTOpenue u o6o0IIEHNE

68 3HAHWH OCHOBHBIX MMOHSTHH U 1 https://m.edso00.ru/49aed132
METOJ0B Kypca 7 Kiacca

OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

I1

1 a??ﬂﬂeﬂorpaMhLénr)npﬂgHaKHI{ 1 https://m.edso0.ru/f9b299d8
CBOMCTBA
I1

2 APEUTICTIOTPANNM, €10 HpHBHAti 1 1 https://m.edsoo.ru/dddcdd25
CBOMCTBa
I1

3 ap fm FICHOTPAMM, €10 [pH3HAKH 1 1 https://m.edso0.ru/77fd6d1d
CBOICTBa
YacrHble cnydyau

4 HApaILICTIOTPANNOB 1 https://m.eds00.ru/94c93461
(mpsAMOYTOJILHUK, POMO, KBapar),
WX MPU3HAKH U CBOKCTBA
YacrHble cnydyau

5 HApaILICTIOTPANNORB 1 https://m.eds00.ru/51911786
(MpsIMOYTOJILHUK, POMO, KBaJpaT),
VX MPU3HAKHU U CBOKCTBA
YacrHble cinyyau

6 HApaILICTIOTPANMORB 1 https://m.eds00.ru/27256434
(MpsIMOYTOJILHUK, POMO, KBaJpaT),
UX NIPU3HAKU U CBOICTBA

7 Tpaneuus 1 https://m.edsoo.ru/8ef16498
P

8 aBHOOOKA H NPAMOYTOIIbHAA 1 https://m.edsoo.ru/1b7b3ea8

Tpanenuu
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PaBHOOOKAst ¥ IPSMOYTOJIbHAS

9 1 https://m.edsoo.ru/be3cc4dc
Tpaneuuu
10 Meton yaABOEHHUS MEAUAHbI https://m.edsoo.ru/987ch6e8
11 LleHTpanpHasi CAMMETPHS 1 https://m.edsoo.ru/9fb2aace
K
12 " OHTpOiIBHa’I pa60Ta"H0 TeMe 1 https://m.eds00.ru/144684c5
YeThIpEXyroNbHUKH
T O
13 cOpeMa FhaJleea 1 TE0pea 1 https://m.edsoo.ru/1f164baa
MPOMOPLUUOHAIBHBIX OTPE3KaxX
14 Cpenusis TMHUA TPEYroJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 CpenHsis nuHus TpeyrojbHUKA 1 https://m.edso00.ru/27335f97
16 Tpanenus, e€ cpeauss TUHUS 1 https://m.edsoo.ru/e4935643
17 Tpanenus, e€ cpenHss IMHAA 1 https://m.eds00.ru/43c7b651
18 [TponopunoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponoprroHanbHBIE OTPE3KH 1 https://m.edsoo.ru/537cf2b8
20 LleHTp Macc B TpeyroJibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [Tono6HbIE TPEYTOIBbHUKH 1 https://m.edsoo.ru/de9d4f1f
T
22 PH MpH3HAKa 0100 1 https://m.eds00.ru/3d9d8817
TPEYTOJIHHUKOB
T
23 PH HpH3HALA N0206HS 1 https://m.edsoo.ru/65d233dd
TPEYTOJIHHUKOB
24 Tpu npusnaia nozobHs 1 https://m.edsoo.ru/2ab3b872
TPEYrOJIHLHIUKOB
T
25 PH MpH3HAKA N000HS 1 https://m.eds00.ru/a87287f2
TPEYTOJIHHUKOB
IT
26 PHMEHCHHC MO00HS 1IpK 1 https://m.edsoo.ru/4a8cbfdf

PCHICHUHU ITPAKTHUYICCKUX 3a1a1
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KonTtponbHast pabora o Teme

27 https://m.edsoo.ru/f5573351
"ITogoOHBIE TPEYTOIBLHUKH"

28 CBoticTsa momanei https://m.edsoo.ru/dcec5b8c
reOMEeTPUUECKUX (HUryp
(6))

29 OPMYIBL VI TLIoTHA M https://m.edsoo.ru/b91f44ea
TPEYroJabHHUKA, MapajuieiorpaMma
(6))

30 OPMYJIBL UL L0 M https://m.edsoo.ru/d58d8422
TPEYroJibHUKA, apajuiesiorpaMmma
(6))

31 OPMYJIBL UL TLIOTHA M https://m.edsoo.ru/d1c6cf5b
TPEYTroJIbHHUKA, MapajuieiorpaMma
(6))

32 OPMYIIBL VI TLIoTHA M https://m.edsoo.ru/958e8498
TPEYroJibHUKA, apajuiejiorpaMmma
(6))

33 OPMYJIBL UL IO https://m.edsoo.ru/2e5a5e9d
TPEYTroJIbHHUKA, MTapajuieiorpaMmMa
B N

34 PIHHCIICHHE TLTOTIAICH CHIOAHDIX https://m.edsoo.ru/c19ff29c
uryp

35 Inomanu puryp Ha KieTdaTol https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomanu mogoOHBIX GuUryp https://m.edsoo.ru/dcle162f

37 [Mnomaau mogo6HBIX puUryp https://m.edsoo.ru/1b83b7d3

38 3ana4u ¢ MpaKTHIECKHM https://m.edsoo.ru/7a6abeed
coJiepiKaHueM

39 3ana4u ¢ MpaKTHIECKHM https://m.edsoo.ru/e1fab379
coJIepKaHueM
P

40 CHICHHC 3aAa1 CUHOMOHIHO merona https://m.edsoo.ru/f8fbc711
BCIIOMOTI'aTCJIbHOU TLJI0IIAN
K 3]

41 OHTPOJILHAA PAOTA MO TEME https://m.edsoo.ru/4247ccd7

"IInomans"
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https://m.edsoo.ru/7a6abeed
https://m.edsoo.ru/e1fab379
https://m.edsoo.ru/f8fbc711
https://m.edsoo.ru/4247ccd7

42

Teopema [Tudaropa u eé
pUMEHEHHE

https://m.edsoo.ru/1de9988f

43

44

Teopema [Tudaropa u eé
IpUMEHCHHE
Teopema [Tudaropa u eé
pUMEHEHHE

https://m.edsoo.ru/e8c9529b

https://m.edsoo.ru/da7f91dc

45

Teopema [Tudaropa u eé
pUMEHEHHE

https://m.edsoo.ru/6a4fd62b

46

47

Teopema [Tudaropa u e
[IPUMEHEHUE

Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
OCTPOTO yTriia IPsIMOYTOJIbHOTO
TPEYroJbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIIEHUS B MPSMOYTOJIBHOM
TpPEeYrojabHUKE

https://m.edsoo.ru/398e21a6

https://m.edsoo.ru/5f57859b

48

49

OcHoBHOE TPUTOHOMCTPUUICCKOC
TOXKIACCTBO

OcHoBHOE TPUTOHOMCTPUUICCKOC
TOXIACCTBO

https://m.edsoo.ru/3a89df6a

https://m.edsoo.ru/12127fcl

50

OcHOBHOE TPUTOHOMETPUUCCKOC
TOXKIACCTBO

https://m.edsoo.ru/15d3c665

51

KonTtponbHas pabora o Teme
"Teopema [Iudaropa u Hauana
TpuroHomeTpun"

https://m.edsoo.ru/22adb816

52

BrniucanHbIe ¥ LICHTPAIBHBIE YIIBI,
YIOJI MEXY KacaTelIbHON U XOpAOH

https://m.edso0.ru/83f3el4d
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53

Bnucannbie v IeHTpaIbHBIE YIIBI,
YTOoJl MEK1y KacaTeIbHOM U XOpI0M

https://m.edso0.ru/49a5642c

54

55

BrnucanHbIe U LICHTPAJIbHBIE YIIBI,
YTOJI MKy KacaTeIbHOM U XOpI0H

VYTIIbI MEXIY XOpJaMU U CEKYIIUMH

https://m.edsoo.ru/bec6aabe

https://m.edsoo.ru/d25ba946

56

57

58

Vsl MEeXAy XOpJaMHU U CEKYLUMU

BrucaHnHbIe U OITMCAaHHBIE
YEeTBIPEXYTOIBHUKH, UX MMPU3HAKU U
CBOMCTBaA

BrucaHnHbIe U OITMCAaHHBIE

YEeTBIPEXYTONbHUKH, UX MPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/85bb8b6e

https://m.edsoo.ru/72d2d56¢

https://m.edsoo.ru/5d95fale

59

BHI/IC&HHI)IG " OIIMCAHHBIC
‘IeTI)IpéXYI‘OJ'II)HI/IKI/I, Hnx HpI/I3HaKI/I nu
CBOMCTBA

https://m.edsoo.ru/857c578b

60

[IprMeHeHne CBOWCTB BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIbHUKOB
IIPU PEILIEHNN T€OMETPUYECKHUX
3a1a4y

https://m.edsoo.ru/c753c21a

61

IIpuMeHeHne CBOMCTB BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIbHUKOB
IIPU PEIIEHNN T€OMETPUUYECKHUX
3a1a4y

https://m.edsoo.ru/77caflad

62

B3anmHoe pacnionoxkeHue 1Byx
OKpPYKHOCTEH, 001111e KacaTeIbHbIE

https://m.edsoo.ru/22357ffa

63

Kacanue okpyxHocTeit

https://m.edsoo.ru/9ddff952
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KonTtponbHast pabora o Teme

64 "YT1IBl B OKpY)KHOCTH. Bricanusie 1 https://m.edso0.ru/f319755d
Y ONMCAHHBIC YETHIPEXYTOJbHUKU"
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U

65 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1 https://m.edsoo.ru/2359e41e
00o0mIeHne 3HaHU|
[ToBTOpEHNE OCHOBHBIX MOHITUHN H

66 METOJIOB KypCOB 7 M 8 KIIaCCOB, 1 https://m.edsoo.ru/73d61fd9
o0o0mIeHne 3HaHUH

67 HroroBast KoHTpoOIbHAs paboTa 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

68 METOJIOB KypCOB 7 M 8 KIIaCCOB, 1 https://m.edsoo.ru/e464967b
00o011eHue 3HaHu I

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoakueie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI pecypen
Onpenenenue
1 TPUTOHOMETPHUECKUX (PYHKIIHIA 1 https://m.edsoo.ru/b3c64e7c
yriaos ot 0° no 180°
2 DopMyIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCHHYCOB 1 https://m.eds00.ru/69c32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 TeopeMa cuHyCcOB 1 https://m.edsoo.ru/e91bad49
7 Teopema cuHycOB 1 https://m.edsoo.ru/ffc3c8bd
8 TeopeMa cuHyCOB 1 https://m.edsoo.ru/67e612cl
9 Haxonierue JIiH CTOpOH 1 1 https://m.eds00.ru/8bcf3969
BEJINYHH YTJIOB TPEYTOJIHHUKOB
10 Pemenue TpeyroabHUKOB 1 https://m.eds00.ru/2f985b58
11 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroabHUKOB 1 https://m.eds00.ru/9557249d
14 Hpaxtirieckoe NpHMEHEHe TeopeM 1 https://m.edsoo.ru/bdc72cbl
CHHYCOB ¥ KOCHHYCOB
15 Hlpaxririecioe MpHMEHERHE TeopeM 1 https://m.eds00.ru/7197fb99

CHUHYCOB U KOCUHYCOB
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https://m.edsoo.ru/9e4e293d
https://m.edsoo.ru/9557249d
https://m.edsoo.ru/bdc72cb1
https://m.edsoo.ru/7197fb99

16

KonTtponpHas pabora o teme
"Pemenue TpeyrojbHMKOB"

https://m.edsoo.ru/e784c943

17

18

[Tonsarue o mpeoOpazoBaHNH
no00us

CoOOTBETCTBEHHBIC AJICMECHTHI
MoA00HBIX (huryp

https://m.edsoo.ru/ebf9323e

https://m.edsoo.ru/b6c9917d

19

COOTBETCTBEHHBIE AIIEMEHTBI
no1I00HBIX (QUryp

https://m.edsoo.ru/15a8fba3

20

Teopema 0 mpoU3BEAECHUN OTPEZKOB
X0pZ, TeopeMa O IPOU3BEIECHUN
OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

22

23

TeopeMa 0 IpOU3BEAEHUN OTPE3KOB
XOp/I, TEOpeMa O MPOU3BEACHUHI
OTPE3KOB CEKYIIUX, TEOpeMa o
KBaJ[paTe KacaTeIbHOU

TeopeMa 0 IpOU3BEAEHUN OTPE3KOB
XOp/[l, TEOpEMa O MPOU3BEACHUHN
OTPE3KOB CEKYIIUX, TEOpeMa o
KBaJ[paTe KacaTeJIbHOU
[IpuMeHeHne TeopeM B pellIeHUN
F€OMETPUUYECKHX 3a/1a4

https://m.edsoo.ru/f22f5b5f

https://m.edso00.ru/834b9462

https://m.edsoo.ru/l1c13d2d7

24

IIpumeHeHne TeopeM B pelIeHun
FeOMETPUUYECKUX 3a7a4

https://m.edsoo.ru/17b7b4d4

25

IIpumeHeHne TeopeM B pelIeHuN
TEOMETPUUYECKUX 3a7a4

https://m.edsoo.ru/af72d448

26

KonTtponbHas pabora o Teme
"TIpeoOpa3oBanue mMoagoous.

https://m.edsoo.ru/da5138ee
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Metpuueckre COOTHOLIEHHUS B
OKpY)HOCTH"

Onpenenenyue BEKTOPOB.

27 @u3nyecKuil 1 reOMETPUUECKUN https://m.eds00.ru/53a4c485
CMBICTT BEKTOPOB
C eHue € Be

28 JTOCHHC 1 BRITHTAHE BEKTOPOB, https://m.edsoo.ru/d5c7dc9e
YMHO)KEHUE BEKTOpa Ha YK CIIO
C

29 JTOICHHC H BRIMTAHC BEKTOPOB, https://m.edsoo.ru/5fc8e3ef
YMHO)KEHUE BEKTOpa Ha YKCIIO
C

30 JIOFCHHE H BRIHMTAIHE BEKTOPOB, https://m.edso0.ru/b66195d4
YMHO)KGHI/IG BGKTOpa Ha 9YUCJIO
P

31 A3ITOMCHHUC BEKTOPA 1O ABYM https://m.edsoo.ru/d57fedf3
HEKOJUTUHEAPHBIM BEKTOpaM

32 Koopaunats! BekTOpa https://m.eds00.ru/393e5532
CkansipHO€ MpoU3BEICHNE

33 BEKTOPOB, €r0 MIPUMEHEHUE JIJIS https://m.edsoo.ru/4c2c7ae3
HaXO0XICHUS OJIMH U er'IOB
CkansipHO€E TPOU3BENCHUE

34 BEKTOPOB, €70 IPUMEHEHUE [ https://m.edsoo.ru/6e5f3e8d
HAaXO0XICHUS OJINH U YFJ'IOB
P

35 CHLICHHE 33]1at ¢ TTOMOTIBIO https://m.edso0.ru/7788ed68
BEKTOPOB
Pemenue 3agad ¢ moOMOIIBIO

36 HICHHE 374 € TOMOTIb https://m.edsoo.ru/b1d59d28
BEKTOPOB
II

37 PHMCHEHHIE BEKTOPOB AT https://m.edsoo.ru/8faeee39
pereHus 3a1a4 GU3NKU
K 3]

38 OHTPOJILHAZA PaboTa MO TEME https://m.edso0.ru/181256¢ch

"BexTops!"
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I[eKapTOBBI KOOpAWHATHI TOYCK Ha

39 1 https://m.edsoo.ru/6a4cbb6a
IUIOCKOCTH
40 YpaBHeHUE MPSIMOI https://m.edsoo.ru/cd67f435
41 YpaBHeHue psaMoit https://m.edsoo.ru/c2723581
42 YpaBHEHHE OKPYKHOCTU https://m.eds00.ru/d858d33e
43 Koopauatst Toiex neupecequm 1 https://m.edsoo.ru/76b1be7d
OKPYXHOCTH U IPSMOK
Meroa KOOpAUHAT NPH PELIEHUHN
44 reOMETPUYECKUX 3a/1a4, 1 https://m.edsoo.ru/2fc365c5
NPaKTHYECKHUX 33/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 reOMETPUUYECKHX 3a/1ad, 1 https://m.edsoo.ru/e12ca595
MPAKTUYCCKUX 3aaa4
MeTtoa KOOpAMHAT MPH pEeIIEHUH
46 r€OMETPUYECKUX 3a/1a4, 1 https://m.edsoo.ru/cdca5a96
MPAKTUYCCKUX 3aaa4
KonrponbHas pabora no reme
47 "JlexkapTOBbI KOOPNHATHI HA 1 https://m.edsoo.ru/e254eff4
MJI0CKOCTH"
48 HpaBHTbHEIE MHOTOYTOMLHIKIL, 1 https://m.eds00.ru/5733b6f2
BBIYUCIICHHE UX JIEMEHTOB
49 UYwucno nt. JInrHa OKPY>KHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. J[nHa okpyx)HOCTH 1 https://m.edsoo.ru/a53cddfa
o1 JlnuHa ayru OKpy>KHOCTH 1 https://m.edso0.ru/3a858db3
52 Panuannas mepa yria 1 https://m.eds00.ru/d885149f
53 [Tnomane kpyra, ceKTopa, CerMEHTa 1 https://m.eds00.ru/984c824c
o4 [Inomane kpyra, cekTopa, cCermMmeHTa 1 https://m.edso0.ru/729f9dda
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95 [Tnomane kpyra, cekTopa, CerMeHTa 1 https://m.edsoo.ru/f76de8ab
56 [TonsiTHE O NBMYKCHUH TUIOCKOCTH 1 https://m.edso00.ru/376d67dd
o7 [TapamienbHbIi IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapamienbHbIN IEPEHOC, TOBOPOT 1 https://m.eds00.ru/94431449
59 [TapaienpHBIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [NapannenbHbI IEpeHoC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
61 Hpunenertie ABMkeHiil pi 1 https://m.edsoo.ru/ff7d8897
peILICHUH 3324
KonTtponpsHas pabora mo Temam
62 "LIpaBUIbHEIC MHOTOYTOJIEHHKH. 1 https://m.edsoo.ru/ele8aela
OKpyXHOCTb. JIBHIKCHHS
MJI0CKOCTH"
[ToBTOpenue, o6odIIEHNE,
63 CHCTEMATHSATITE SHATHH. 1 https://m.eds00.ru/72edal63
H3mepenue reoMeTpudecKux
BeIMYMH. TpeyroapbHUKH
[ToBTOpenue, o6odIIEHNE,
64 CHETCMATHSAIITT SHAHMH. 1 https://m.eds00.ru/92569f1e
[TapannensHble 1
MIEPIICHIUKYIIIPHBIC TIPSIMBIC
[ToBTOpenue, 06001IeHNE,
CUCTeMAaTH3aI¥s 3HAHHUH.
65 OKpYXHOCTB U KPYT. 1 https://m.edsoo.ru/f15718de
['eomeTpuyeckne moCcTpoeHUs.
VYTrbl B OKpYKHOCTH
66 Hosropene, obobuwene, 1 https://m.edso00.ru/5b4988db

cCUCTEMaTH3alysI 3HaHUH.
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Bnucannbie u onucaHHEIS
OKPYXHOCTH MHOT'OYT'OJIBHHKOB

67 Wrorosas KoHTpoJbHAS paboTa 1 https://m.edsoo.ru/f9e5a2db
68 Hosropenne, 0606memje’ 1 https://m.edso00.ru/2346d284
cucremMarusanusi 3HaHuu
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOr0 .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
Pacrnio3HaBaTh M3y4eHHBIE TE€OMETPUYECKHE (PUTYPBI, OTIPENENATh UX
B3aMMHOE pacIlOJIOKEHUE, M300paxaTh reoMeTpudeckue (urypsl,
6.1 BBINOJIHATh YEPTEXKH MO YCIOBUIO 3amadu. V3MepsTh JHHEHHBIC H
YIJIOBbIE BEIMUMHBL. PemaTth 3a1aun Ha BBIYMCICHHUE JUIMH OTPE3KOB
Y BEJIMYHH YTJIOB
Jenath rpyOyr0 OLIEHKY JHHEWHBIX U YTIOBBIX BEIMYHH IPEIMETOB B
6.2 pearbHOM JKU3HHM, pa3MepoB MPHUPOJIHBIX O00BEKTOB. Paznuuarh
pasMeprl ITHX 00BEKTOB IO MOPSIKY BETHUMHBI
6.3 Ctpouth 4epTeXH K FTeOMETPUUECKUM 3a/1adam
[Tonbs30BaTbCs pU3HAKaMHU paBeHCTBA TPEYTrOJILHUKOB,
6.4 UCMONb30BaTh  MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTOJILHUKOB MPH PEIICHUH 3324
65 [IpoBOIUTH  JIOTMUECKHE  pACCYKICHHS C  HCIHOJIb30BAHUEM
' T€OMETPUIECKUX TEOPEM
[Tonwp30BaTbCs NpU3HAKaMHU paBeHCTBA NPSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOUCTBOM MEHAHbI, MPOBEIEHHON K TMIIOTEHY3€e
NPSIMOYTOJIBHOTO TPEYTOJIEHUKA, B PEIICHIH T€OMETPHYECKUX 33124
OnpenensaTh MapauieIbHOCTh MPSMBIX ¢ TIOMOIIBIO YTJIOB, KOTOpPHIE
6.7 o0pa3yeT ¢ HUMH cekymas. OnpeaensiTh NapauiebHOCTh MPSIMBIX C
' MTOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOM JI0 TOUEK
JIpYrou npsmMou
6.8 Pemate 3a1aun Ha KieT4aToil Oymare
6.9 [TpoBOIUTH BBIYMCICHUS W HAXOMUTh YHUCIOBBIE M OyKBEHHBIC
' 3HA4YEeHUsl YIJOB B TEOMETPUUYECKHX 3aJadax C HCIOJIb30BaHUEM




CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPH NEPECEUCHHH MABYX MapaUICIbHBIX TPSMbBIX

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

6.10

Bnanerp mNOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeThb
ONpEAENATh OMCCEKTPUCY YIJIa M CEPEAUHHBIA NEPIEHIUKYISAP K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUYCK

6.11

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

MMPUMCHATDb OTH CBOICTBa IIpHu pCUICHHUU 3a1a4

6.12

Bnaners NOHATHEM ONKMCAHHOM OKOJIO TPEYIOJIbHMKA OKPYKHOCTH,
yMmeTh Haxoauth €€ neHTp. Ilomp3oBarbess pakramMum O TOM, HUTO
OUCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCSA B OJTHON TOUKE, U
0 TOM, YTO CE€PEAMHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHHUKA

MEPECCKarOTCA B O,[[HOI71 TOYKEC

6.13

6.14

Bnanerp mnoHsATHEM KacaTeIbHOM K OKPYKHOCTH, I0JIb30BAaThCS
TEOPEMOM O NEPHEHIUKYJIIPHOCTH KacaTelbHOW W paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHUsA

ITons30BaThCA HpOCTGfIHIPIMH TCOMETPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘leCKI/IfI CMBICJI

6.15

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LHUPKYJIS U INHEUKU

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

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

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIE BHUOBI ‘-IeTBIpéXYF OJIbHHUKOB, UX 3JICMCHTHI,

IIOJIL30BAThCSI X CBOMCTBAMHU IpH pCIICHUU I'COMCTPUYICCKUX 3a1a4

6.2

[IpuMeHsTh CBOWCTBA TOYKM IE€pPECEUEHUs] MEAHaH TPEYrojJbHUKa

(ueHTpa Macc) B pelIeHUH 3a1au

6.3

Bnagers moHsTHEM cpelHEW JIMHUM TpPEYroJbHMKAa WM Tpareluu,

MNPUMCHATL HUX CBOMCTBA npu peicHUU TCOMCTPUUYCCKUX 3ajady.




6.4

[Tonp3oBaTbcst Teopemoit Pajeca U TEOPEMOd O TPOMOPIUOHATIBHBIX
OTpEe3Kax, MPUMEHSTh UX JUJIS PEIICHUS MPAKTHUYECKUX 3a7a4
[IpuMeHsITh TpPU3HAKK TOA00WS TPEYrOJIHHUKOB B  PEIICHUU

rCOMETPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHuss reoMeTpUYECKUX U
npakTuueckux 3anad. CTpouThb MAaTeMaTHMYECKyld MOJEelb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOIAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHsTHSIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
npsAMOYTOJIbHOTO TPCYIrOJIbHUKA. ITonp30BaThCs ATUMHM ITOHATUSIMHU

AJI pCHICHUA IMMPAKTUYCCKUX 3aayd

BoruucisaTe (pa3iuuHbIMU CIIOCOOAaMHU) TUJIOMIAL TPEYrOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MmoJb3ysCh, Tle HEOOXOIUMO,
KanbKyIATopoM). [IpuMeHsaTh moiay4eHHbIe YMEHHS B IPAKTUYECKHIX

3agadax

Brnanerp MOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJaX, yriax MEeXIy XOpAamu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOW M XOpJ0M MpHU pEerIeHUH

reOMCTPUYCCKUX 3a1a1

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

Bnagers mOHATHEM OMNHMCAHHOTO ‘IeTBIpéXYFOHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

IIpuMeHATh MOJy4YEHHBIE 3HAHHUS HA IPAKTHKE — CTPOUTh
MaTeMaTU4YeCKUe MOJEIH I 3a7a4 peaJbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCICHUS C TPUMEHEHHEM MOoA00us U

TPUTOHOMCTPHUU (HOHLSYHCL, rac HCO6XOI[I/IMO, KaJ'ILKYJI}ITopOM)

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTD C UX

NMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYI'OJIBHOI'O TPCYrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne NPSAMOYTOJBHBIX TPEYroibHUKOBY»). Haxomautes (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M yINIBI A  HeTaOJIM4YHBIX

3Ha4YCHUHU

[Tonb30BaTbCs bopmynamMu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJII HAXOXKIECHUS COOTHOILICHHMA

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcmons3oBaTh TEOPEMBI CHHYCOB MW KOCHHYCOB [JII HaXOXICHHA
Pa3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),

MNPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3aa4d

Brnanetp moHsTHSMH TIpeoOpa3oBaHUsl MOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThest CBOMCTBAME TTOI00HS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpumMeHsTh CBOMCTBA 1MOJ00US B MPAKTHYCCKUX
3ajayax. YMEThb TIPUBOJIUTH MNPHUMEPbl TMOJO0HBIX (uryp B

OKpYXaroIieM MUpe

ITons3oBaThCA TEOpEMaMHu O TMPOU3BCACHUN OTPE3KOB XOpA, O

MMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTellbHOM

ITonp30BaTbCcst BEKTOpamMu, IIOHUMAaTbh WX TEOMETPUUYECKUN U
bu3nYeCKUil CMBICT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

6.7

ITonw30BaThCSA METOJIOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

6.8

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJIBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPYKHOCTH W PaJUaHHOM MEpHI yria,
YMETh BBIUUCIATH IUIOMAAbp Kpyra W ero yacre. IIpumeHsaTsh

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJadax

6.9

Haxomute ocu WM LEHTPHl CUMMETpUHM (Uryp, HPUMEHSThH

JBHXXCHHUA ITIIOCKOCTH B HpOCTefIHlI/IX cirydadax

6.10

[IpuMeHATh TMOJyYEeHHBIE 3HAHUS HAa TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJICTH IS 3a7a9 PEaTbHOM KU3HU U TIPOBOIUTH

COOTBCTCTBYIOIIMC BBIYUCICHUA C TNPHUMCHCHUCM HOI[O6I/I$I n




TPUTOHOMETPUUYECKUX (QYHKIUH (TONB3YysACh, TI/€ HEOOXOIUMO,

KaJIbKYJIATOPOM)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 ['eomeTpus
HauanbeHbie nonsatus reometpun. Touka, npsimasi, OTPE30K, JIyd. YToJ1. Buasl
6.1 yrioB. BeprukanbHble M cMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTOyrojibHUK. [lapamienbHOCTh U NEPHIEHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OCEBOMl CHMMETpHHU.
' [IpumMepsl CHMMETPUHU B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHUSI C MOMOIIBIO LUPKYIS U JUHEHKU. TpeyroyibHUK.
' BricoTa, Menuana, OuccekTpuca, uX CBOMCTBa
6.4 PaBHOOepeHHBIN W pPaBHOCTOPOHHMH TpeyrojibHUKU. HepaBeHcTBO
' TpPEYroJIbHUKA
65 CBoiicTBa ¥ TpPHU3HAKU PABHOOEIPEHHOTO TpeyronbHuKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBA M TMpU3HAKKM NapaUIeNbHBIX npsAMbIX. CyMma  yrioB
' TpeyroyibHUKA. BHEIIHNE yIibl TpeyrojJbHUKa
[IpsiMmoyronbHbId  TpeyrodbHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 TPEYroJIbHUKA, NPOBEAEHHOW K runoreHyse. IlpusHakum paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsMOYTroibHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OojbmieM yriae W OOdbIIeH CTOpPOHE
TpeyroyibHUKa. [lepneHauKynsp u HaKJIOHHas
6.9 I'eomerpuyeckoe MecTO TOYEK. buccekTpuca yriia U CEpeIMHHBIN
' MEPHEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK




OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBOWcTBa. B3amMmHOe
6.10 pacmoyoX)eHnue OKpPYKHOCTH W mnpsmoi. KacatenmbHas u cekymas K
OKPYKHOCTH
6.11 OKpy>XKHOCTb, BIMCAaHHAs B yroj. BrucanHas m onucaHHas OKPYKHOCTH
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroipHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHNCTBA
6.3 Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA U  IPU3HAKHU.
' [IpsimoyronbHas Tpanenus
6.4 Meron ynsoenus menuansl. LlenTpanbHas cummerpus. Teopema daieca u
' TEOpeMa O IPONOPILUOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
65 ITonoOue TpeyronbHUKoB, KodpduuueHT nonodus. [lpusHaku mnogobus
' TPEeyroibHUKOB. [I[puMeHeHne nogo0us npu peleHN: MPaKTUYECKUX 3a1a4
6.7 @opmyabl Uil TUIOIIAAU TPEYroJibHMKA, MapaijenorpamMmma, pomoda Hu
' Tpaneuuu
6.8 CpoiictBa muomaaeil reoMmerpudeckux @uryp. OTHOIIEHHE IIJIONIaAeH
' Mo00HBIX pUryp
6.9 Brruucnenue mionianei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
- Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH
' MPaKTUYECKHX 3a]a4
CuHyc, KOCHMHYC, TaHT€HC OCTPOIO YIJIa MPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢bynkuun yrios B 30°, 45° u 60°
6.12 BnycanHble M LIEHTpaJIbHBIE YIJIBI, YTOJ MEXKIYy KacaTeJbHOM M XOpAOH.
' VYTiIbl MEXAY XOPaMHU U CEKYITUMHU
6.13 Bnucannbie 1 onycaHHbBIE YE€THIPEXYTOIBHUKHI




6.14 B3anmHoe pacnonokeHue AByX OKpykHocTel. KacaHue oxkpyKHOCTEH.
' OO0mre KacaTenbHbIC K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tauresc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPaKTUYECKUX 3a/lad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeIEHUU OTPE3KOB XOP, TEOPEMBI O POU3BEACHUH OTPE3KOB
' CEKYILUX, TEOpeMa O KBaJipaTe KacaTeJIbHOU
Bexktop, nmnuHa  (MOAyJdb) — BEKTOpA,  COHAIPAaBIICHHbIE  BEKTOPHI,
65 IIPOTUBOIIOJIOKHO HANpPaBICHHBIE BEKTOPbI, KOJJIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEepalK Ha/l BeKTopaMu. PaznokeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CKansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHNE IS
' HaXO0XJACHUS JUIMH U yTJIOB
JlexapToBbI KOOPAMHATHI HAa TUIOCKOCTH. Y paBHEHUS NPSIMON U OKPYXHOCTH B
6.7 KOOpJUHATax, IepeceueHre OKpyKHOCTEN U MPSAMBIX. MeToa KOOpUHAT U €T
IIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnvHa okpyXHOCTH. ['pajlycHast U paAuiaHHas Mepa yriia, BEIUMCICHHUE IHMH
' YT OKPY’KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, cCerMeHTa
611 JIBUKeHMsI TIJIOCKOCTH U BHYTPEHHHE CHMMETpUHM (uUryp (daemMeHTapHbIe
' npeactasienus). [lapamnensusiii nepeHoc. [loBopor




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanust Ha ocHoBe ®PT'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEAIbHBIX IIPOLECCOB W SBICHUM, INpU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aAKCUOMaA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUSA, MPUBOAWUTL HNPUMCEPBI U KOHTPIIPUMCPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YHCIIO, NIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, PALlMOHAIBHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apU(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
yHOpSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHU I

YMeHue onepupoBaTh MOHATHUSAMU: CTEIEHDb C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENECHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus LENbIX, IPOOHO-PAMOHANBHBIX BBIPAXKEHUN W
BBIPAKEHHI ¢ KOPHSIMH, PA3J10KEHHE MHOTOWICHAa HA MHOXUTENH, B
TOM YHCI€ C HUCHOJIb30BaHWEM (OPMYIT Pa3HOCTH KBAAPaTOB H

KBaJIpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JApPOOHO-pallMOHANbHbIE HEPABEHCTBA C OIHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBath MOHATHAMHA: QYHKIHS, TpaduK QYHKITUH, HYJITH
byHKuHMY, IPOMEXYTKM  3HAKOIOCTOSHCTBA,  MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOOJbIlIee W HAUMEHbIIEE 3HAUCHUS
byHKLUY; yMeHue OIIepPUPOBATH MOHSATUSAMMU: npsMas
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHas MPONOPLUUOHAIBHOCTh, Mapaloiyia, rumnepobosia; yMmeHHe
CTpOUTh Trpapuku  QYHKIMM, HUCHOAB30BaTh Tpapuku s
OIpEEIIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, JUISl PELLEHUS
3aja4 U3 APYrux y4yeOHBIX NMPEAMETOB U pEabHOM KU3HU; YMEHHE

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

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu pelIeHuH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ KHU3HHU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIy4YEHHBIX Pe3y/IbTaTOB

YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMIA TPEYTrOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroJIbHUK, MeIuaHa, OUCCEKTpPHCAa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1aud, B TOM YHUCJIE€ U3 MOBCEIHEBHOM >KU3HH, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIPHOCTh MPSIMBIX,
YroJ MEXIy IMpsIMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

YMeHue onepupoBaTh INOHATHAMM: JUJIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOIIAb;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMmenue wu3o0paxarb IIockue GUIYppl M UX KOMOMHAIMWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJuHAT, KOOpJAWHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaTh BCKTOPbBI W KOOpPJAWHATBHI JJId
MNPpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMeHne onepupoBaTh TMOHSATHSMHU: CTOJIOMKOBBIE M KpPYrOBBIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,




15

16

HauOoJIplllee U HaMMEHbIIee 3HAYEeHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
MHPOpMaLIMIO, NPEACTaBICHHYI0 B TallMLaAXx U Ha JAuarpamMmax,
OTpakarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEAIbHBIX IIPOLIECCOB U
ABJICHUM; YMCHHME paCIO3HaBaTh W3MCHYMBBIC BCIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy9aifHOTO OINBITA, CIIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJIa YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEalIbHbIX
COOBITHIA U SIBICHUI, TOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINNA W3YYEHHBI METOJN JUIsl pElIeHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 Yucna v BBIYUCIICHUS

11 HarypanbHble u nensle yncina. [Ipu3Haku qenMMoCTH HEIbIX YUCE

1o OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEUYHBIE
' MIEPUOIMYECKHUE IPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paruoHaIbHBIMU
' YUCIIaMHU

14 JeiictButenpupie yncia. ApudMeTHUYEeCKHe OMNepaluu C IeHCTBUTENbHBIMU
' qrcIaMu

Le [TpuOnkEHHBIE BBIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
' pe3ynbTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaXeHUs

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ menbiM nokazareneM. CTeneHb C pallMOHAJIbHBIM IMOKAa3aTeJIeM.
' CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”s ApudmeTnueckuii  KOpeHb  HaTypalpHOM  cTtemeHu.  JledicTBus ¢
' apupMeTUIECKIUMHU KOPHIMHU HATypaIbHON CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA

31 Ilenpie u apoOHO-palnMOHANBbHBIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUN

39 Llenpie U npoOHO-parioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATENBHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IMOCIEI0BATEIBHOCTEH




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hymu gynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOME)yTKM MOHOTOHHOCTH (PYHKUIMH. MakCUMyMbl U
MUHMMYMb! ¢QyHKuMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (QYHKLHMU Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpAMOi U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padur




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
* Marematuka. ['eomerpus: 7 - 9-e kitaccel: 6a30BbIN YPOBEHB: yueOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u ap.
Axk1monepHoe obuiectBo «M3aarensctBo «lIpocBeienue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

e HMHbopMaMOHHO-METOUIECKOE TUCEMO 00 OCOOESHHOCTSX MPENOIaBaHus
yueOHoro mpeaMera «MatemaTtukay B 2026/2027 yueOHOM TOAY
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTroandecKue peKOMEH/IAINH 110 CO3AAHHIO KJIACCOB TEXHOJIOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH M KJIACCOB ¢ YIIIyOJICHHBIM H3YUYEHUEM
MaTeMaTuKH, GU3UKHA, XUMUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alUsIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HallMOHAJIbHOTO TIpoekTa «O0pazoBanue» (KBantopuymsl, IT-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

e COOpHUK TUITOBBIX 3a/IaHUM JIJISl TEKYIIETO OLICHUBAHUS IO YYEOHBIM
npeametam «Marematuka» u «Tudpopmatuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika informatika_2024.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HMHTEPHET

1. buonmuoteka LIOK https://m.edsoo.ru/

2. SIKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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