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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKA3aTeJIbHBIE PACCYKIEHHUS, CTPOUTh JIOTHUECKUE YMO3AKIIIOUCHUS, JOKA3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHUus1 «OT TMPOTUBHOIO», OTJIAYaThb CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3ajaad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YYHUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIM PpPEANBbHBIX JKMU3HEHHBIX CUTyallMd, NPOBOJUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHUH B (DU3UKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue Qurypsl U UX cBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HeleNw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIO LMPKYJS W JIMHEMKH. TpeyroibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOGpeHHBIE M pPaBHOCTOPOHHMM  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTrONBHBIA  TPEYroabHUK. (CBOWCTBO MEAMAaHbl MPAMOYTOJIBHOTO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema 0 OoJibllieM Yriie U OoJbllIel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

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

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

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Cllydad MapajjieiorpaMMOB (TIPSMOYTOJIBHUK, pOMO, KBajpar), WX MPU3HAKUA U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojibHHKA.

[Togobue TtpeyronpbHUKOB, Ko3pduiment mnomodus. I[lpusHaku momOOHs
TpeyroJibHUKOB. [IpuMeHenne noqo0ust npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpeyrojbHHKa, MapamienorpaMMa, pomOa u Tpanenuu. OTHOIIEHHE IJIOIAACH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

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

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

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael  MEeXAy — XOpJaMH M CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIpEXYroJbHUKUA. B3aumMHOe pacnosnokeHue AByX OKpyxkHocted. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUecKMX 3aad4 C HMCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anumHa  (MOIylb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKACHUS JUIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paavaHHas Mepa yrya, BBIUHCICHHME IMH Oyr OKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuM GUryp (daemMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTHIKEHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKM3HM JJIA YCHEIIHOW MpOoQecCHOHATbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UelIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTYpOH KaK CPeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HU  (300pOBOE  INHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koI0rMYecKOe BOCTIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aNbHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEN UX PElICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEAeCHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO aHAJIU3A;

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



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MaTEMATHUECKUX YTBEPKICHUU (TPSMBIE B OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyIMpOBaTh BOIPOCHl, (PUKCHUPYIOLIUME MPOTUBOpEUHE, MpOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKe BbIIBUIaTh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

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

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAIMIO PA3TUYHBIX BUIOB U (POPM MPENCTABICHHUS,

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

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

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



B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOJy pPELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JHMAJIOra, OOHApYKUBaTh Pa3jiM4Me M CXOJCTBO IO3WLIHWA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOEHHOCTEHN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pacmpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pElIeHUS C YYETOM MMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABIEHHOM LEIU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh W3y4eHHBIE TE€OMETpUYECKHE (QUTYpBI, ONpPENEsATh HUX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatb rpyOyl0 ONLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEILIECHUHA T€OMETPUYECKUX 3a/1a4.

OnpenensiTe NapamiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PAcCTOSIHUAN OT TOUYEK OJHOM IPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KileTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TTOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA IIPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMM, ITOHUMATH
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISI U
JIMHENKHU.

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

PacniosHaBaTh OCHOBHBIE BHJIBl UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUUECKUX 3a1au.

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

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, NPUMEHATD
MX CBOMCTBA INPHU pEHICHHHM reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dasieca ¥ TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATH UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

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

[Tonb3oBaTbes Teopemoir Iludaropa ansg pemieHUss TEOMETPUUYECKHX U
npakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCA ATUMM MOHATHIMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4aXx.

Bianerp NOHATHSMHM BIIMCAHHOTO W LEHTPAJIBHOIO YIJIA, HMCIHOJI30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/]1a4.

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

K koHmy oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

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



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3JINYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAXOAUTh YIJIbI Yy MNOJOOHBIX (UTYp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

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

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHN M (U3HYECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U NMPAKTUYECKHUX 3a1ad.

Bianerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoauth ocu (MM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABHXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (YHKUIUH (MOJIB3YsACh, TIe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE

INJIAHUPOBAHHUE 7 KJIACC
HanmenoBanue paznena |KonugecTo OcHoBHOE OcCHOBHBIE BUJIBI IEATEILHOCTH 00YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue
[Ipocrenme 14 IIpocrenme DopMyJIMPOBATH OCHOBHBIC TTOHITHUS U OIIPEICIICHHUS.
reoMeTpuyYecKue GUrypsbl v r€OMETPUUYECKHE Pacno3naBaTth HU3y4yeHHbIE TEOMETPUUYECKUE (DUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTHI. omnpeesasiTb UX B3AUMHOE PACIIOI0KEHUE, BHINIOJHATH
reOMETPUYECKUX BEJIMUUH MHOrOoyroabHUK, YEPTEXK MO YCIOBUIO 3aJaUH.
JOMaHasl. IIpoBoauTH NpoCTEUIINE TOCTPOCHUS C TIOMOIIBIO HUPKYJIS
CwmexHble U Y TMHEUKH.
BEPTUKAJIbHBIE YTJIbI. N3mepsATh TUHEWHBIC U YTIIOBBIE BEJIMUMHBI TEOMETPUUECKUX
Pa6ora U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUITUMHU OmnpeneJsiTh «Ha IJ1a3» pa3Mepbl peaIbHbIX 00BEKTOB,
YepTEeIKAMH. NPOBOAUTH IPyOyIO OIIEHKY UX Pa3MEPOB.
N3mepenne muHeHpIX | Pematsh 3a1aun HA BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH

Y YTJIOBBIX BEJIMYUH,
BBIYMCIICHHE OTPE3KOB
U yTJIOB

YTJIOB.

Pemarsb 3a1aum Ha B3aMMHOE PACIIOJIOKEHHE
r€OMETPUYECKUX QUryp.

IIpoBoauTH KIACCU(PUKALMIO YIJIOB, BBIYUCIATH
JIMHEWHBIC U YIJIOBBIE BEJIMYMHBI, IPOBOAUTH
HEOOXOMMbIE JOKa3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBCS ¢ MCTOPUEN Pa3BUTHUSI TEOMETPUN

TpeyrosbHUKN

22

ITonsTHE O paBHBIX
TPEyroJIbHUKAX

Pacno3naBaTh nmapbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTexax (C yKka3aHHeM IPU3HAKOB).

12




Y IEPBUYHbBIE
IIPEICTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIBHUKOB.
IIpr3sHaku

paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHbBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

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

B TCOMETPHH.
IIpsAMOyYTOJIbHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BoiBoauTh CiieACTBUS (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJbHUKOB.

@ opMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BEICOTHI,
MeJIMaHbl TPEYTOJIBHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

®opmyIMpPoOBaTh CBOWCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

CTpouThb 4epTeKU, pemiaTh 3aJa4M C IOMOIIBIO
Hax0JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH NPU3HAKY PABEHCTBA IPAMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3aJa4ax.

Hcnoan3oBath 11udpoBbie pecypchl A5 HCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBHCS ¢ HCTOPHEN Pa3BUTHUSI TEOMETPUU

13




[lapannensHble NpsIMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapannenbHble NPSIMBIE,
ux cBorcTBa. Hakpecr
JeXxanue,
COOTBETCTBEHHBIC

Y OJTHOCTOPOHHUE
YTJIbI, 00pa30BaHHbIE
IIPU MepEeCceYECHU N
napajuIeIbHBIX TPSIMBIX
CEKYyIIIECH).

[Ipu3Hax
NapAJUIEIILHOCTH MPSAMBIX
4epe3 PaBEHCTBO
PacCTOSTHUM OT TOYEK
OIHOU MPSIMOM JI0
BTOPOM IPSIMOA.

Cymma yrios
TPEYTrOJIbHUKA.
Bnennue yrisl
TPEYTrOJIbHUKA

DopMyJIUPOBATH MOHATHE NTAPAIJIETBbHBIX NPSIMBIX,
HAXOUTH MMPAKTUUECKUE IPUMEPBI.

M3yuaTsh cBOICTBA YIiI0B, 00pa30BAHHBIX MIPHU NEPECCUCHUN
MAPAJIICTBHBIX MPSIMBIX CEKYILIEH.

IIpoBoauTh AJ0Ka3aTENILCTBA NAPATUICIBHOCTH JIBYX
MPSIMBIX C IOMOIIIBIO YTJIOB, 00Pa30BaHHBIX MIPH NEpECeUCHUN
ATUX MPAMBIX TPETHEU MPSIMOM.

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

B TEOMETPUYECKHUX 3a7a4ax C NCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTI'OJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUSI TEOMETPUU

OKpy>KHOCTB U KPYT.
['eomeTpuyeckue
MOCTPOCHUS

14

OKpyX HOCTb, X0OpJia U
JIHaMETpP UX CBOMCTBA.
Kacarensnas

K OKPY>KHOCTH.
OKpy>KHOCTB,

D®opMyJIHPOBATH ONPEAEJIEHHA . OKPYKHOCTH, XOP.IbI,
JIMaMETPa U KaCaTeJIbHOM K OKPYKHOCTH.

MN3yyarh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
HccaenoBathb, B TOM UKCIIE HCHOJIb3YH LM pPOBBIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B YTOJI; LIEHTP
OKPYKHOCTH, BIMCAHHOM B YI'0JI; pABEHCTBO OTPE3KOB

14




BIIMCAHHAs B yTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca n
CEpPEIMHHBIN
MEPIEHAUKYIISIP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAas OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJIbHBIX.
HUcnoas3oBars metoa [ MT 114 nokazarenbcTBa TEOPEM

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

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYXHOCTEUN TPEYTOJIbHUKA, HAXOAUTb LICHTPBI 3TUX
OKPY>KHOCTEH.

Pematb OCHOBHBIC 321a41 HA MOCTPOECHME: YTIIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO NMEPIEHIUKYIISPa JAHHOTO OTPE3KA;
IIPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJIIPHOU TAaHHOW MPSMOii; OUCCEKTPUCHI
JIAHHOTO YTJIA; TPEYTOJILHUKOB IO PA3JIMYHBIM JICMEHTAM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU

[ToBTOpEeHue, 00001IICHNE 4 IToBTOpEHUE U PemaTthb 3a1aum Ha MOBTOPEHUE, ITIOCTPUPYIOIINE CBS3U
3HAHUI 00001IeHIE MEK]ly pa3JIUYHBIMU YacTSIMH Kypca

OCHOBHBIX MOHSTHUMN U

METOJ/IOB Kypca

7 xyacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

15




8 KJIACC

HaunmenoBanue paznena | Komuuect OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH O0YUAIOIIUXCS
(Temsl) Kypca BO coAepKaHue
4acoB

UeThIpexXyroJbHUKN 12 [Tapannenorpamm, ero HN300pakaTh 1 HAXOAUTH HA YEPTEKAX
IIPU3HAKU U CBOWCTBA. YEThIPEXYTOJbHUKN PA3HBIX BUIOB M UX JIEMEHTBI.
YacTHble ciyyan DopMyJTHPOBATH ONIPEIeICHUA: TapAIIIEIOrpaMMa,
napajuieorpaMmmMoB IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneluu, paBHOOOKOM
(MpsAMOYTOJILHUK, pOMO, | Tpamneuuu, IpsIMOYTrOJbHOM TpaIeluy.
KBaJ[paT), UX MPU3HAKU Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
U cBoiicTBa. Tpanernus. IIPU3HAKU U CBOMCTBA: MapajujiesorpaMmma,
PaBHoOOKas IpsIMOYTOJIbHHUKA, poMOa, KBaJpara, Tparneuun, paBHOOOKOM
U [IPSAMOYTOJIbHAS Tpareuny, NpIMOyroJIbHOM Tpareiuu.
Tpaneuuu. IIpuMeHsATH METO/ yABOEHUS MEANAHbI TPEYTOJIbHUKA.
Meron ynBoeHus Hcnoan3oBathb 11U poBbIE PECYPCHI I UCCAEAOBAHUS
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

0 TIPOITOPITUMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKN

Teopema

O TIPOTOPIIMOHATEHBIX
OTpe3Kax.

Cpenusist nuHUs
TPEYTOJIbHHKA.
Tpaneuus, ee cpeaHsst

C UCIIOIB30BaHue TeopeMbl Daseca U TEOPEMBI

O IIPONOPLHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTOJIbHUKA [IEPECEKAOTCSA B OTHOU TOUKE, U HAXOAUTH
CBSI3b C LIEHTPOM MaccC, HAXOJAUTh OTHOLIEHUE, B KOTOPOM
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JIVHWSL.
[IponopuroHanbHbIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[TomoGHBIE
TPEYTrOJbHUKU. Tpu
MpU3HaKa noa00us

MEIMaHbI JISISITCS TOUKOW UX TICPECCUCHUS.

HaxoauTthb 110/100HBIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIONIUX MPU3HAKOB 0 I00MS.
PemaThb 3a7a4u Ha 1MOI00HBIC TPEYTOJILHUKHU C IIOMOIIHIO
CaMOCTOSITEIILHOTO MTOCTPOCHHSI YSPTEIKEH M HAX 0K ICHHS
HOJJOOHBIX TPEYTOJLHUKOB.

IIpoBoauTh 10KA3aTEIBCTBA C UCTIOJIH30BAHUEM
MPU3HAKOB MOJ00US.

TPEYTOJIbHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0100MS TPEYTOJIHLHUKOB.
[Ipumenenue IIpuMeHATH NOTydYEHHBIE 3HAHUS IPU PEILICHUN
no100us F€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

TP PeIIeHUN 3HAKOMUTBHCS C HCTOPHEl pa3BUTHS TEOMETPUH
MPaKTUYECKUX 32124

[Imomans. Haxoxnenue 14 CBoiicTBa IuI0OIIae N OgJajseBaTh NEPBUYHBIMH MPeICTABIEHUAMHU 00 001IICH

TJIOMIACH TPEYTOJILHUKOB TCOMETPUYSCKHUX (PUTYDP. TEOPHH TIIOMATH (MEpHI), (POPMYJTUPOBATH CBOKWCTBA

U MHOTOYTOJIbHBIX QUTYD. DopMyIbI IS TUTOIIAM, BBISICHITH MX HATJISIIHBINA CMBICIL.

[Tnomaay nogoOHbIX puryp TJI0IIA N BoiBoauTh hopmyIisl TUIONIAAN TApaJUIeIorpaMma,
TPEYTOJIbHUKA, TPEYTOJIbHUKA, TPAeIIUX U3 GOPMYJIIBI TUTOIIAIH
napajuJienorpamma, PsIMOYTOJIbHUKA (KBajJipaTa).

TpAICINH. BoIBoAUTH GOPMYITBI TUIOMIAIN BBITYKIIOTO

Bruucnenue miomanen
CJIOXKHBIX (hUryp.

YETBIPEXYTOJIbHUKA YePe3 AUArOHAIHN U YTOJI MKy HUMHU.
HaxoauTs miomaau Guryp, n300pa’keHHbIX Ha KJIETYATOU
Oymare, HCNoJIb30BaTh pazoueHue GUrypbl 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

Pa36upaTh npuMepbI UCITOTH30BAHUS BCIOMOTATEIbHON
TUTOIAM JIJIsI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts muiomnaay noo0HbIX GUTYP.

BbIuucJasaTh mIonany pa3inaHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarnb 3alavdi Ha I10maab € IMPaKTHYCCKUM
COACPIKAHUECM

BCIIOMOTaTEJIbHOM
JI0ILA N

Teopema [Tudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy [ludaropa, ncnosan3oBars ce

Y Havajia TPUTOHOMETPUH ee NPUMEHEHHE. B IPAKTUYECKUX BBIYUCIICHUSAX.
Onpenenenue DopMyIMPOBaATH ONPEEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
byHKIMI ocTporo BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yTila IPSAMOYT'OJIBHOTO | B MPSIMOYTOJLHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOLIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPUYECKHE | B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yIiIaMu B 45° u 45°;
COOTHOIIICHHS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnoab3oBath GopMyJsibl MIPUBEACHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKIECHUS
OcHoBHOE COOTHOIIICHUIN MEXK]Ty TPUTOHOMETPUUECKUMHU (DYHKITUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIprMeHATH OTYyYEHHbIE 3HAHUSI 1 YMEHHUS IPU PEIICHUN

PAKTUYECKUX 3a/1a4.
3HAKOMHMTBHCH € MCTOPHEN Pa3BUTHUS TEOMETPUN
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Brmcannelie

Y [ICHTPAJIbHBIC
YIJIBL, YTOJI
MEXKTY
KacaTeJbHOU

Y XOPAOM.

VYTIBl MEXIY
XopaaMu

Y CEKYIIUMHU.
Brmcannelie

1 OIIMCaHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue a3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3aja4.

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

®opMyIMPOBATh OCHOBHBIE ONPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BriMcaHHBIE YTIIbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarpb, B TOM 4ncie ¢ MOMOLIBIO HUGPOBBIX
pPECYpCOB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA M TPU3HAKU [IPU PELICHUN
3a1a4
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[ToBTOpEeHUE, 0600IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBI3U
3HAHMUI OCHOBHBIX IOHITHI 1 MEXIY Pa3TuIHBIMU YaCTSIMU Kypca
METOJIOB KYpCOB
7 1 8 KIaccoB,
0000111IeHNE 3HAHUNA
OBILIEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KJIACC

HanmenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAeJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNbIX U MPSMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢Gyuknuii yrios ot 0° | BeIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c pamuycoM ONMUCAaHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh hopMyJIbl 1J11 BBIYUCTEHUS II0INAAEN
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpum (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 IBE€ CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOopMyJia TUIOMIAJAN YETHIPEXYTOJIbHUKA Yepe3 €ro
TPEYTOJILHUKOB. JUAroHaJIn U YIroJa MCXKOY HHMI/I)
IIpakTHuecKoe PemiaThb TpeyroabHUKM.
IpUMEHEHNE Pemath npakTuyeckue 3aauu, CBOASIINAECS
JI0Ka3aHHBIX TEOPEM K HaX0XXJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE PEOOPA30BAHUS TIOIOOUS.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu npeodpa3oBaHUM MOJ00US.
B OKPY’KHOCTHU CoOTBETCTBEHHbIE Haxoauth npuMepsl o00us B OKpyKaroen
AJIEMEHTHI MOJOOHBIX | JACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUYECKUE COOTHOIIECHUSI MEXKY OTPE3KaMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U TTOJ00HBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1auu U 3aJ1a4u U3 peabHOM
KU3HH C UCTIOIH30BaHUEM MOJ00HBIX TPEYTOJILHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
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 T€OMETPUUECKUH (IepEMEILICHHE)

U ¢pu3NYecKuil (Cuiia) CMBICIIBI BEKTOPOB.

3HaTh omnpeeJeHUs1 CYMMbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpPA Ha YUCJI0, MCCJIEI0BATH
T€OMETPUYECKUI U (PU3MUECKHI CMBICIIBI ATUX OTEpaIuil.
Pemath reomeTpruieckue 3aa4u C UCMOIH30BAHUEM
BEKTOPOB.

PackaaabiBaTh BEKTOP M0 IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB,
BbIBOJUTH €I0 OCHOBHBIE CBOMCTRBA.

BoIyucasiTb CyMMY, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPAUHATAX.

IIpuMeHSTH CKaJIIpHOE MPOU3BEICHUE JJIsI HAXOXKICHUS
JUTMH U YTJIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUTMH U YTJIOB.
Pemtenne 3amau

C IOMOIIBIO0 BEKTOPOB.
[IpumMeHeHne BeKTOpoB

JUISL peLIeHus 3a/1a4
17635097

lleKapTOBLIKOQpHHHaTBI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPJIMHATHI TOUYEK
Ha IUIOCKOCTH.

YpaBHEHUE MTPSIMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPY>KHOCTH

U TIPSIMOM.

Meton kooparHAT
IIpU PEIICHUU
FEOMETPUUYECKUX

3aJga4d, IPAKTHICCKUX

3aaa4

OcBauBaThb NOHATHE IPSIMOYTOJIBHONW CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NPSIMON U OKPYKHOCTH.
BoiaeasiTh MOTHBIN KBAApAT JJISI HAXOKICHUS [IEHTpa

U paJinyca OKPY>KHOCTH I10 €€ YPAaBHEHHUIO.

PemaTh 3a1a4u Ha HAXOXKACHUE TOUEK

NIEPECEUEHHUSI ITPSAMBIX U OKPY>KHOCTEH C IIOMOILBIO METO1A
KOOp/IMHAT.

Hcnoan3oBaTh CBOMCTBA yTI0BOTO KOd(DpuImeHTa npsmoin
IIPU PEIIEHUH 3314, JUIs ONIPEIEIICHUS] PACTIONOKEHUS
IIPSIMOM.

IIprMeHATH KOOPMHATHI TPU PEIICHUN

r€OMETPUYECKUX U MPAKTUUECKUX 3a7a4,

JUTSI TOCTPOEHUS] MATEMATHYECKUX MOJENIEH

peanbHbIX 3a7a4 («METOJl KOOPAUHATY).

IMoab30BaThCA 1151 HOCTPOCHUS U UCCIIEAOBAHUIN
IU(POBBIMH PECYPCAMH.

3HAKOMHMTBHCH € MCTOPHEN Pa3BUTHUS TEOMETPUN
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH

Y IJIONIA]Ib KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

@DopMyJTHPOBATH ONPEACICHUE TPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

IToab30BaTHCA NOHSATHEM JJINMHBI OKPY>KHOCTHU, BBCACHHBIM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsATh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paiMaHHON MEPHI yIiia

K FPalyCHOM U HA00OPOT.

OnpenensiTh IIOIMAAb KPYra.

BoiBoguth opMy.ibl (B rpagyCHOM U paiIMaHHON MEpe)
IUISL JUIMH 1yT, IUIOLAJeN CEKTOPOB U CETMEHTOB.
BbIuncJasTh I101aau Guryp, BKIFOYAIOUIMX 3JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTs 1101maay B 3a1a4ax peaibHON KU3HU

JBM>KEHUS TIJTIOCKOCTH

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

IIPU PEIICHUM 3a]1a4

Pa30upars npuMepbl, WILTFOCTPUPYIOIINE MOHSATHS
JBUKEHUS.

DopMyJIUPOBATH ONIPEACIICHUS ITAPAIUIEIIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHH.

BbIBOAUTH UX CBOKCTBA, HAXOAUTH HETIOIBUKHBIC
TOYKH.

Haxoaurb HEHTPBI U OCH CUMMETPUM NPOCTENIINX
duryp.

IIpumeHsTH apayIeIbHbIN IEPEHOC U CHMMETPUIO
IPU pEeUICHUU TeOMETPUYECKUX 3a1a4 (pa3ouparhb
IPUMEpHI).

Hcenonb3oBaTh 17151 HOCTPOEHHUSI U UCCIIEA0BAHUN

1 (POBBIE peCypChl
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[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AINS 3HAHUU

IloBTOpEHME
OCHOBHBIX IOHSATHI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o01IeHne

Y CUCTEMAaTU3aLHs
3HaHuu. [Ipocreiimme
re€OMETPUYECKHE
buUrypsl u ux
cBoricTBa. M3mepenne
F€OMETPUUYECKHUX
BEJTUYMH.
TpeyroabHUKH.
[TapannensHbie

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

B OKPY>KHOCTH.
Brincanubie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOTOYTOJILHUKOB.
[Ipsimast

U OKPY>KHOCTb.

OnepupoBath NOHATHAMM: (DUTypa, TOUKA, IPsIMAs, YTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBI U PAaBHOCTOPOHHUI
TPEYTOJIbHUKH, IIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMAHA,
OMCcCeKTpuca 1 BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpPaMM,
pOMO, IPAMOYTOJIBHUK, KBaIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHasl; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MMAPAJUIENBHOCTD Y MEPIEHINKYJIAPHOCTD
NPSAMBIX, YTOJI MEXAY NPSIMBIMU, CHMMETPHSI OTHOCUTEIIEHO
TOYKHU U NPSMOW; JNIMHA, PACCTOSIHUE, BEIMYMHA YIJIa,
IJIOIA b, IEPUMETP.

Hcnoab3oBath (popMyJibl: nepuMeTpa U IIIOIIAIN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIAIN KPyTa,
o0beMa MpSIMOYTOJILHOTO MapalyiesIeUIea.
OnepupoBaTh NOHATHAMMU: IIPSMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP; HCIOJIb30BATh ITH MOHATHUS

JUISl IPEICTABJIEHUS JAHHBIX U PELIEHU 3a1a4, B TOM YHCIIE
U3 APYTruX y4eOHbIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUM,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHBIMU YaCTIMU Kypca.
BeiOupaTs MeTox 11 peleHns 3a1a4u.

Pemiath 3a1a4u 13 IOBCEIHEBHOM KU3HU
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YUeThIpeXyroJIbHUKH.
Brincanneie n
OTHMCaHHBIE
YETHIPEXYTOJbHUKH.
Teopema [Tudaropa u
Havaja
TPUTOHOMETPHHU.
Pemenue o0mux
TPEYTOJIBLHUKOB.
[IpaBunbpHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
TIJIOCKOCTH.
JBmxenus. [Togobwue.
CummeTtpus.
IImomane. Beraucinenue
romranen. I monraau
Mo00HBIX (UTYP.
JlexapToBbI
KOOPJMHATHI Ha
TJIOCKOCTH.

Bekrtopsl

Ha IIOCKOCTH

OBIIEE KOJIMYECTBO
JACOB I1IO ITPOI'PAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne o/t —— Beero Kognpo.m;nble H%aKanecmle 06pa3oBaTeILHbIe
padoTbI padoThbI pecypesi
[Ipocreiimme reomeTpudeckrue GUTYpsl U AKmacc
9 https://www.yaklass.ru/
1 WX CBOMCTBA. MI3MepeHne reoMeTpuIeCcKuX 14
O bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
SAKnacc
https://www.yaklass.ru/
2 TpeyronsHUKH 22 1 Bromorexa LIOK
https://m.edsoo.ru/7f415e2e
SAKnacc
[TapanmnensHbIe PSMBIC, CyMMa yTJIOB https://www.yaklass.ru/
3 14 1
TpEeyroJIbHUKA bubnnorexka [JOK
https://m.edsoo.ru/7f415e2e
SKnace
OKpyKHOCTB U KpyT. ['eomeTprueckue https://www.yaklass.ru/
4 14 1
MTOCTPOEHUS bubnmnoreka [JOK
https://m.edsoo.ru/7f415e2e
SAKnacc
. https://www.yaklass.ru/
5 [ToBTOpeHme, 0000IIEHNE 3HAHUI 4 1 Br6morexa LIOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
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8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
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 MIPOMOPIIMOHAIBHBIX 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 Y MHOTOYTOJIbHBIX (UTYP. 14 1 hitps://www.yaklass.ru/
[Tnomanu nonobHbIX Guryp bubmiorexa HOK
https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa 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 [ToBTOpEeHue, 06001IeHNEe 3HAHUHT 4 1 Br6morexa LIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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9 KJIACC

Ne i/

HaumeHoBaHue pa3/iejioB U TeM
NPOrpamMmbl

Tpuronometpus. Teopembl KOCHHYCOB U
CHUHYCOB. PelieHue TpeyroibHUKOB

[IpeoOpazoBanue momodus. Merpudeckue
COOTHOIIICHHSI B OKPYXKHOCTH

KoauuecTBO 4acoB

Bcero

16

10

KonTposbHbie
padoThI

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 HAa TJIOCKOCTH

12

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 U IUIOLIA/lb Kpyra.
Brruncnenune miomniaaeit

SKnacc

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

JIBM>KEHUS TUIOCKOCTH

SAKnacc

https://www.yaklass.ru/
but6mmorekxa [IOK
https://m.edsoo.ru/7f41al2c

[ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HAHUU

SKmnacc
https://www.yaklass.ru/
but6mmorekxa [IOK
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|
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https://m.edsoo.ru/7f41a12c

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Kontpoaeusie  Ipakrueckue H3y4YeHusi  o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenr
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.edsoo.ru/6abb5328
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1 https://m.edsoo.ru/5bafbef6
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1 https://m.edsoo.ru/59f32be7
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.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.edsoo.ru/d3138a15
yIJI0B
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 https://m.edso0.ru/7228de75
yIJI0B
N3mepenue JIMHEUHBIX U YIJIOBBIX
12 BEJIMYUH, BBIUUCICHUE OTPE3KOB U 1 https://m.eds00.ru/26388283

yIJI0B
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https://m.edsoo.ru/cf37bc33
https://m.edsoo.ru/7c44aba4
https://m.edsoo.ru/6abb5328
https://m.edsoo.ru/5bafbef6
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[MepumeTtp u mwrommans Guryp,

13 COCTAaBJICHHBIX U3 https://m.edsoo.ru/313f3af6
MPSMOYTOJIbBHUKOB
[lepumerp u maomags Guryp,

14 COCTaBJIEHHBIX U3 https://m.edso0.ru/68567544
IIPSIMOYT'OJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIBHUKAX

15 U IIEPBUYHBIE NIPEJCTABICHUS O https://m.eds00.ru/6543f8e6
paBHBIX (hUTypax

16 Tpu npusHaka pasencrsa https://m.edso00.ru/662f4758
TPEYroJLHUKOB
T

17 PH NpH3Haka paserctsa https://m.edsoo.ru/a56dafee
TPEYrOJIbHUKOB

18 Tpu npu3sHaka pasescrsa https://m.edso0.ru/8c898d59
TPEYTrOJILHUKOB

19 Tpu npusHaka pasercTsa https://m.edsoo.ru/d7bafal?
TPEYroJIbHUKOB
T

20 PH NpH3HAka paseHctsa https://m.edsoo.ru/2a9887a8
TPEYTrOJILHUKOB
T

21 PH NpH3HAka paseHctsa https://m.edsoo.ru/9bb24429
TPEYTOJILHUKOB
IT

22 PH3HAIM paBerctsa https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
IT

23 PH3HAKH papericta https://m.edso0.ru/6838bd37
NIPSIMOYIOJIBHBIX TPEYTOJIbHUKOB
CBOIiCTBO MEeINAHEBI

24 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/feba2371

MPOBEIEHHOMN K TUTIOTEHY3€
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CBOIiCTBO MEeIUAHEBI

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

26 ABHODEAPCHHbIC H 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTOJILHUKU
n .

27 PHsEal ¥ chonuTha 1 https://m.edso00.ru/daf99266
PaBHOOEIPEHHOTO TPEYrOJbHUKA
n .

28 DHSHAKH 1 CROHUTRA 1 https://m.edsoo.ru/3c498aal
PaBHOOEIPEHHOTO TPEYrOJbHUKA
I .

29 PHSHAII 1 CBOHCTBa 1 https://m.edsoo.ru/4a4597ba
paBHOOEPEHHOTO TPEYTOJIbHUKA

30 HepaBeHnctBa B reoMeTpun 1 https://m.edsoo.ru/5¢23c39d

31 HepasenctBa B reomeTpun 1 https://m.edso00.ru/61bb5b87

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

33 HepasenctBa B reomeTpun 1 https://m.edsoo.ru/2a12d145
n .

34 DAMOYTONBHEI TPEYTOIBHHII © 1 https://m.edsoo.ru/cba738df
yriom B 30°
n .

35 DAMOYTOTBHRIH TPEYTOMLHIK € 1 https://m.edso0.ru/79577c87
yriaoMm B 30°
K 0

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

TpeyroapHUKH

I

37 ap UannenLHme TPAMBIC, 1X 1 https://m.edsoo.ru/e7alac2d
CBOWCTBa

38 [Iareiit moctynat EBkinga 1 https://m.edso0.ru/82915793
Hakpect nexanue,

39 COOTBETCTBCHIDIC 1 1 https://m.edsoo.ru/f8a72ef6

OJTHOCTOPOHHHE YTIIbI,
00pa3oBaHHbIE MPH TTEPECEUCHUN
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NapaJuICIbHBIX NIPSMBIX CEKYILEH

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MIPH NTEPECEUCHUU
napajieNIbHBIX MPSMBIX CEKYyILEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHBIE TIPH TTEPECEUCHUN
NapaJuICIbHBIX NPSMBIX CEKYIEH

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

42

Hakpecr nexarue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIIEH

https://m.edsoo.ru/dcf58e2c

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
MapajuIeNbHbIX IPSIMbBIX CEKYIIeH

https://m.edsoo.ru/2a5b246¢

44

45

[Ipu3Hak napanenbHOCTH MPSIMBIX

Yepe3 paBeHCTBO PACCTOSHUHN OT
TOYEK OJTHOW MPSIMOM 10 BTOPOH
psAMOI

HpI/I3HaK mapallICJIbHOCTH PAMBIX

Yyepe3 paBEHCTBO PACCTOSTHUM OT
TOYEK OJIHOU MPSAMOM 10 BTOPOH
NpAMOi

https://m.eds00.ru/6942f486

https://m.edso0.ru/929568fa
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https://m.edsoo.ru/dcf58e2c
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46 CymMma yriioB TpeyroJibHUKa 1 https://m.edsoo.ru/caa59a87

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

48 BnemHue yribl TpeyrojabHUKa 1 https://m.eds00.ru/b9223191

49 Bueminue yrisl TpeyrojabHUKa 1 https://m.edsoo.ru/99eb2824
KonTtpomnbHas paborta 1o Teme

50 "[lapannenbHble NpsMbIe, CyMMa 1 https://m.edso0.ru/9917da72
YIJI0B TPEYroJbHUKA"
O

51 Kriy)KHOCTI” XOPJABL 1 AHaMetp, fx 1 https://m.edsoo.ru/64e76d1c
CBOMCTBa

52 KacarenbHast kK OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a

53 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ https://m.edsoo.ru/ffcae611

54 OKpy>XHOCTb, BIICAHHAS B yTOJI https://m.edsoo.ru/98bbdffd
I1 I'MT

55 OITHE O > IPHMCHOHHE B 1 https://m.edsoo.ru/7aef28db
3ajavax
IT I'MT

56 OITHE 0 - [IPHIMEHEHHC B 1 https://m.edso0.ru/1cal8372
3aauax
BuccexTpuca u cepeAMHHBIN

57 MEePIEHIUKYIISIP KakK 1 https://m.edsoo.ru/ef76e82b
reOMETPHUECKUE MECTa TOUEK

58 OKpYIKHOCTD, OHCAHIAA OO0 1 https://m.edsoo.ru/564f6fce
TPEyroJibHUKa
O

59 KPYIRHOCTE, OIHCARHas OKomo 1 https://m.eds00.ru/99523196
TPEyToJIbHUKA

60 OKPpYIKHOCTS, BIIHCANHas b 1 https://m.eds00.ru/3351964c
TPEYTOJILHUK

61 OKpYIKHOCTD, BIHCAHHA B 1 https://m.edsoo.ru/76e866c4

TPEYrOJIbHUK
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https://m.edsoo.ru/f71b17d3
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https://m.edsoo.ru/9917da72
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[Ipocreiimne 3axaun Ha

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

63 Hpocteiiumme sazawin ia 1 https://m.edsoo.ru/f21fccfb
MTOCTPOCHHE
KontponbHas paboTa mo teme

64 "OKpPY>KHOCTb U KPYT. 1 https://m.edsoo.ru/le2edcl5
I'eomeTpuueckue noctpoeHus"
[ToBTOpEeHME M 000OIIIEHE 3HAHUI

65 OCHOBHBIX ITIOHATHI U METOIOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kiacca

66 Hrorosas KoHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI

67 OCHOBHBIX ITOHITHII U METOIOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpEeHMe U 06001IeHNE 3HAHUI

68 OCHOBHBIX ITOHSTHH W METOJIOB 1 https://m.edso00.ru/49aed132
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 68
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl

I1

1 apuannenorpaMM, Cro HpHsHaki i 1 https://m.edsoo.ru/f9b299d8
CBOICTBa
IT

2 APEITICHOTPANN, €10 HPHSHA 1 1 https://m.edsoo.ru/dddcdd25
CBOICTBa
IT

3 apvannenorp AMM, IO HPH3HAKH 1 1 https://m.edsoo.ru/77fd6d1d
CBOICTBa
YacTHble cydad napauieaorpaMMoB

4 (IpsAIMOYTOJILHUK, pOMO, KBaJIpar), Ux 1 https://m.eds00.ru/94c93461
IIPU3HAKU U CBOMCTBA
YacTHble cydad napaiieaorpaMMoB

5 (IpsAMOYTOJILHUK, pOMO, KBaJparT), UX 1 https://m.eds00.ru/51911786
MIPU3HAKU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB

6 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 https://m.eds00.ru/27256434
MPU3HAKU U CBOMCTBA

7 Tpanenus 1 https://m.edso0o.ru/8ef16498
P 0

8 ABHODOIAN H IpAMOyTObHad 1 https://m.edsoo.ru/1b7b3ea8
Tpanenuu
PaBHoGOKa OYrOJIbHA.

9 BHODOKAS H HpIMoyrotbas 1 https://m.edsoo.ru/be3cc4dc
Tpaneuuu

10 Meron yaBOEHUsI MEAUAHBI https://m.edso00.ru/987ch6e8

11 lenTpanpHast CHMMETpUS https://m.edsoo.ru/9fb2aace
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KonrponsHas pabora o teme

12 \ B Y 1 https://m.eds00.ru/144684c5
YeThIpEXyrobHUKU
T
13 copena aneca i TeopeMa o 1 https://m.edsoo.ru/1f164baa
MIPOIMOPIIMOHAIBHBIX OTPE3Kax
14 Cpenusis TUHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/5caab51b
15 CpenHsist TMHUS TPEyrojibHUKa 1 https://m.edsoo.ru/27335f97
16 Tpanenus, e€ cpeaHss TUHUS 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, €€ cpeaHssa TUHUS 1 https://m.eds00.ru/43c7b651
18 [IponoprinoHanbHBIC OTPE3KH 1 https://m.edsoo.ru/4d3cd568
19 [IporopiroHaIbHEIE OTPE3KU 1 https://m.eds00.ru/537cf2b8
20 LlenTp Macc B TpeyroJbHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TogoOHbIE TPEYyTrOIBHUKH 1 https://m.edsoo.ru/de9d4f1f
T
22 PH MPH3HAKA HOA0GHS 1 https://m.edso0.ru/3d9d8817
TPEYTOJIHLHUKOB
23 Tpu mpisHaKa o100 1 https://m.eds00.ru/65d233dd
TPEYrOJIbHUKOB
T 0
24 PH HPHSHaka HOAOLIA 1 https://m.edso0.ru/2ab3b872
TPEYTOJIHLHUKOB
T
25 pu IpH3HAKa H0A00HA 1 https://m.edsoo.ru/a87287f2
TPEYTOJIHLHUKOB
I1
26 PHMEHCHHE 10100US MpH petlieHiH 1 https://m.edsoo.ru/4a8cbfdf
MPAKTUYECKHX 3a7a4
K 0
27 OHTPOILHAT paboTa HO TeMe 1 https://m.edso00.ru/f5573351
"Ilono6HbIE TPEYTrOJIbHUKH"
28 CBOMCTEA IIOMEACH 1 https://m.edsoo.ru/dcec5h8c
T€OMETPUUYECKUX (HUTYP
29 DopMyIbl IS TIIOMIAAN 1 https://m.edsoo.ru/b91f44ea
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TPEYroJIbHUKA, [1apajuleorpaMma

DopMyIbl TS TUIOIIAIH

30 https://m.edsoo.ru/d58d8422
TpeyroJibHUKA, apajuiesorpamma

31 PopMyIIBI U1 MIOMANH https://m.edsoo.ru/d1c6cfsb
TpEyroJIbHUKA, TapajiejorpaMmma
(6))

32 OPMYJIBL UL IOt https://m.eds00.ru/958e8498
TpEyroJibHUKA, TapajiejorpaMmma

33 DOpMyJLI 15 MO/ https://m.edsoo.ru/2e5a5e9d
TpEeyroJibHUKA, IapajiejorpaMmma

34 BErMuCACHHE IOMA/ICH CIOKHBIX https://m.edsoo.ru/c19ff29c
(uryp
n N

35 Tiomaj Guryp Ha xueTsarol https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomaau nogo6HBIX GUryp https://m.edsoo.ru/dclel62f

37 [Tnomaayn mogoOHBIX Guryp https://m.edso00.ru/1b83b7d3

38 3anatn ¢ mpaKTHYECKIM https://m.edsoo.ru/7a6abeed
coJiepKaHUuEM

39 3anam ¢ MpaKTHICCKIM https://m.edsoo.ru/elfab379
coJiepKaHUuEM
P

40 CIICHAC 3a71aq CUHOMOHIHO Meroaa https://m.edsoo.ru/f8fbc711
BCIIOMOTATEIbHON IUIOIIAAN
K

41 | OHTP OHH'{'M padota o Teme https://m.edsoo.ru/4247ccd7

IImomans

T I1 é

42 copema Iugaropa u e8 https://m.edsoo.ru/1de9988f
MIPUMEHEHHE
T I1 é

43 copema Hudaropa n e https://m.edsoo.ru/e8c9529b

MIpUMEHEHNE
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https://m.edsoo.ru/e1fab379
https://m.edsoo.ru/f8fbc711
https://m.edsoo.ru/4247ccd7
https://m.edsoo.ru/1de9988f
https://m.edsoo.ru/e8c9529b

Teopema [Tudaropa u eé

44 https://m.edsoo.ru/da7f91dc
MIPUMEHEHUE

45 Teopewa Iugaropa u e¢ https://m.edso0.ru/6a4fd62b
IIPUMEHEHUE
T IT &

46 copema Iugaropa u e¢ https://m.edsoo.ru/398e21a6
MIPUMEHEHUE
OnpeneneHne TPUTOHOMETPHUYECKUX
GbyHKIHUI ocTporo yria

47 MPSIMOYTOJIBHOTO TPEYTOJIbHHKA, https://m.eds00.ru/5f57859b
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJILHOM TPEYT OJIbHUKE
O

48 CHOBHO® TPHTOHOMETpHACSCRO® https://m.edsoo.ru/3a89df6a
TOXJIECTBO

49 OCHOBHOE TPHTOHOMETPHHIECKOE https://m.edso00.ru/12127fcl
TOXJIECTBO

50 OCHOBHOE TPHTOHOMETpIHECKOe https://m.edso0.ru/15d3c665
TOXJIECTBO
KonTponbHas padota no teme

51 "Teopema [1udaropa u navyana https://m.edsoo.ru/22adb816
TPUTOHOMETPUH"
B

52 [THCAHHDIE HeHTpaHHiHe ymm’u https://m.edsoo.ru/83f3e14d
YTOJI MEXTy KacaTeIbHON M XOp 0
B

53 FHCATIHBIC 1 IEHTP am:rime yrnm,v https://m.edso00.ru/49a5642c
yroJl MEXIy KacaTellbHON 1 XOopAoi
B

54 [THCATHBIC 1 HeHTpaHBHUHe ymm’v https://m.edsoo.ru/bec6aabe
YroJj MEKay KaCaTCJIbHOU U XOpAOUu

55 VYTbl MeXAy XOpJaMu U CEKYIIIUMHU https://m.edsoo.ru/d25ba946

56 VYIubl MeXAYy XOpJAaMU U CEKYILIUMHU https://m.edsoo.ru/85bb8h6e
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https://m.edsoo.ru/5f57859b
https://m.edsoo.ru/3a89df6a
https://m.edsoo.ru/12127fc1
https://m.edsoo.ru/15d3c665
https://m.edsoo.ru/22adb816
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https://m.edsoo.ru/49a5642c
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https://m.edsoo.ru/85bb8b6e

57

Brincanusie 1 OnMCaHHBIE
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

https://m.edsoo.ru/72d2d56¢

58

BHI/IC&HHBIG " OIIMCAHHBIC
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA

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

59

60

61

Boucanubie 1 onMcaHHbIE
‘-IGTI)IpéXYFOJII)HI/IKI/I, ux HpI/I3HaKI/I nu
CBOMCTBA

HpI/IMeHeHI/Ie CBOMCTB BITMCAHHBIX U
OIIMCaHHBIX IIeTI:JpéXerJ'H:»HI/IKOB 1810)51
PCUICHUU I'COMCTPUYCCKUX 3aaa4

HpI/IMeHeHI/IC CBOMCTB BIIMCAHHBIX U

OIIMCAaHHBIX I-IeTI:IpéXYl“OJ'H:HI/IKOB npu
peUICHUH I'€COMCTPUYICCKUX 3a/1av

https://m.edso0.ru/857¢578b

https://m.edsoo.ru/c753c21a

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

62

B3anMHOe pacnionokeHue 1Byx
OKpY’KHOCTEH, 00IIMe KacaTeabHbIE

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

63

64

Kacanne okpyxHOCTEN

Kontponbnas padota mo teme "Yrisl
B OKpYXHOCTH. Brinucanusie u
OTHMCAaHHBIE YETHIPEXYTOJIbHUKH"

https://m.edsoo.ru/9ddff952

https://m.edsoo.ru/f319755d

65

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOJI0B KypCOB 7 U 8 KJIacCOB,
0000111eHNe 3HAHUI

https://m.edsoo.ru/2359e41e

66

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUHA

https://m.edso0.ru/73d61fd9

67

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/7482fa88
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

68 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/e464967b
0000111eHNE 3HAHUNA
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/e464967b

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Onpez[ereHHe TPHUTOMOMCTPHIHCCKHX 1 https://m.edsoo.ru/b3c64e7c
¢dbynkuit yrinos ot 0° 1o 180°
2 dopMyIibl TPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema kocuHyCOB 1 https://m.edsoo.ru/341bb435
4 Teopema kocuHyCOB 1 https://m.eds00.ru/69c32eb3
5 Teopema KOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cunycoB 1 https://m.edsoo.ru/e91ba449
7 Teopema cunycoB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHyCOB 1 https://m.edsoo.ru/67e612cl
H
9 AXOACICHIE JUTHH CTOpOoH 1 1 https://m.edso00.ru/8bcf3969
BEJIMYUH YTJIOB TPEYrOJIbHUKOB
10 Pemenne TpeyroiabHIUKOB 1 https://m.eds00.ru/2f985b58
11 Pemenue TpeyroapHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroiabsHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyroapHIKOB 1 https://m.eds00.ru/9557249d
IT
14 PATHACCKOC HPUMEHEITHE TE0peM 1 https://m.edsoo.ru/bdc72chl
CHUHYCOB M KOCUHYCOB
IT
15 PAKTHACCROC HPHMEHCHHC TCOpEM 1 https://m.eds00.ru/7197fb99
CHUHYCOB M KOCUHYCOB
K 0
16 OFTPOTIbHAA PAbOTA TIO TEME 1 1 https://m.edsoo.ru/e784c943

"Pemenue TpeyroJbHIUKOB"
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https://m.edsoo.ru/7197fb99
https://m.edsoo.ru/e784c943

17

[Tonsarue o mpeoOpazoBaHUH OO0

https://m.edsoo.ru/ebf9323e

18

19

CoOOTBETCTBEHHBIC DJIEMECHTHI
oTI00HBIX puUryp
COOTBETCTBEHHBIE JIEMECHTHI
MoA0OHBIX PuUryp

https://m.edsoo.ru/b6c9917d

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

20

Teopema 0 IpOU3BEACHUH OTPE3KOB
XOp/I, TeOpeMa O MPOU3BEIACHUN
OTPE3KOB CEKYIIUX, TeOpeMa O
KBaJ[paTe KacaTeJIbHOM

https://m.edsoo.ru/e4ed2d8e

21

Teopema o Ipon3BECHUH OTPE3KOB
XOp/I, TeOpeMa O MPOU3BEACHUN
OTpPE3KOB CEKYIIHX, TeopeMa O
KBaJ[paTe KacaTeJIbHOM

https://m.edsoo.ru/f22f5b5f

22

Teopema o mpousBeieHUN OTPE3KOB
XOpJl, TeopeMa O MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

https://m.eds00.ru/834b9462

23

24

HpI/IMeHCHI/Ie TCOPEM B pCIICHUU
reOMCTPHUICCKUX 3aaa4
HpI/IMCHCHI/IC TCOPCM B pCIICHUU
TreOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/1c13d2d7

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

25

[IpuMeHeHne TeopeM B peleHnn
r€OMETPUYECKHX 3a/1a4

https://m.edsoo.ru/af72d448

26

KonrtponsHas pabora o Teme
"IIpeobpa3oBanue mo1oous.
Metpuueckre COOTHOIIEHHUS B
OKpy>XHOCTH"

https://m.edsoo.ru/da5138ee

27

Onpenenenne BEKTOPOB.

https://m.edsoo.ru/53a4c485
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Pu3NYEeCKU U T€OMETPUIECKUI
CMBICJI BEKTOPOB

Cl0oXCHHE U BBIUNTAHHUC BCKTOPOB,

28 https://m.edsoo.ru/d5c7dc9e
YMHOKEHUE BEKTOpa Ha YUCIIO
C CHUE € BE

29 JIOCHHUC H BHITHTARHC BEKTOPOB, https://m.edsoo.ru/5fc8e3ef
YMHO)XCHHE BEKTOpa Ha YHUCIIO
Crnoxenue aHUEe BEKTOPOB,

30 FIOYKCHTHE H BLIAMTAMIE BEKTOPOB https://m.edso0.ru/b66195d4
YMHOXEHHE BEKTOpa Ha YHCIIO
P

31 A3JIOMCHHUE BEKTOPA 10 ABYM https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edso0.ru/393e5532
CkaysipHOE TTPOU3BEICHNE BEKTOPOB,

33 €ro MPUMEHEHUE JIJIST HaXOXKICHUS https://m.edsoo.ru/4c2c7ae3
JJIMH 1 er'IOB
CkalisipHOE TTPOU3BEICHNE BEKTOPOB,

34 €ro MPUMEHEHHE I HaXOXKJICHUS https://m.edsoo.ru/6e5f3e8d
JJIMH 1 er'IOB
P

35 CILICHHE 33121 ¢ TTOMOTHBIO https://m.edsoo.ru/7788ed68
BEKTOPOB
Pemrenue 3agad ¢ mOMOIIBIO

36 HHCHHE 3a7aT € TOMOTID https://m.edsoo.ru/b1d59d28
BEKTOPOB
IT

37 PHMCHCHHE BEKTOPOB AU PEHICHHA https://m.edsoo.ru/8faeee39
3a1a4 pusuKu
K §]

38 \ N om,i{aa PaboTa Ho Tene https://m.eds00.ru/181256¢ch

Bexkrops!
€KapTo 00 a O4YeK Ha

39 JleKapToBEI KOOPIHMHATEI TOUCK H https://m.edsoo.ru/6a4cbb6a
IUIOCKOCTH

40 VYpaBHeHue npsMon https://m.edso0o.ru/cd67f435
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https://m.edsoo.ru/d5c7dc9e
https://m.edsoo.ru/5fc8e3ef
https://m.edsoo.ru/b66195d4
https://m.edsoo.ru/d57fedf3
https://m.edsoo.ru/393e5532
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41 YpaBHeHHE NpsAMON https://m.edsoo.ru/c2723581
42 YpaBHEHHE OKPY>KHOCTH https://m.edsoo.ru/d858d33e
43 Koopuiatet Totex HevpecequM 1 https://m.edsoo.ru/76b1be7d
OKPY>KHOCTH U MPSMOM
Meroa KOOpAUHAT IPU PELICHUN
44 reOMETPUYECKUX 3a/1a4, 1 https://m.edsoo.ru/2fc365c5
MPAKTUYECKHX 3a/1a4
MeToa KOOpAMHAT IPU PELICHUU
45 F€OMETPUYECKUX 3aj1ad, 1 https://m.edsoo.ru/e12ca595
MPAKTUYECKHX 3a/1a4
MeTo KOOpAMHAT IPH PEIICHUN
46 r€OMETPUYECKUX 3aJ1a4, 1 https://m.edsoo.ru/cdca5a96
MPAKTUYECKHX 3a7a4
KonTponbhas padota no teme
47 " JlekapTOBbI KOOPJAMHATHI HA 1 https://m.edsoo.ru/e254eff4
MJI0OCKOCTH"
48 I1paBiLibibie MHOTOYTOMbHIKIL, 1 https://m.eds00.ru/573306F2
BBIUUCIICHUE UX JIEMEHTOB
49 Yucno n. J[nHa okpyxHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. InuHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JUInHa 1yru OKpY»KHOCTH 1 https://m.eds00.ru/3a858db3
52 Pagnannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [lmomane kpyra, cekTopa, CErMEeHTa 1 https://m.eds00.ru/984c824c
54 [Inomane kpyra, cekTopa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Tnomane kpyra, ceKkTopa, CerMEeHTa 1 https://m.edsoo.ru/f76de8ab
56 IlonsTue o IBMKEHHUU INIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [TapannensHbII IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
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https://m.edsoo.ru/c2723581
https://m.edsoo.ru/d858d33e
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https://m.edsoo.ru/5e85661a

[TapaienpHbIN IEPEHOC, TOBOPOT 1 https://m.eds00.ru/94431449

[TapannensHbIN IEpEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265

[TapamienpHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e

Hpumenerue gsuwiermii pu 1 https://m.edsoo.ru/ff7d8897

pelIeHny 3a1a4
KonrtponbHas pabora no reMmam
"[IpaBuiIbHBIE MHOTOYTOJIBHUKH. 1 1 https://m.edsoo.ru/ele8aela
Oxpy)HOCTb. JIBM>KEHHUS IIIIOCKOCTH"

[ToBTOpeHme, 06001IEHNE,
crcTeMaTH3anus 3HaHuii. M3amepenue

63

TrE€OMETPUUYECKUX BEJINYMH.
TpeyroapHUKU

https://m.edsoo.ru/72edal63

64

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAHUH.
[TapamiensHble U

NepIeHUKYIISPHbIE MPSIMble

https://m.eds00.ru/92569f1e

65

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAHUH.
OKpy’>KHOCTb U KpYT.

FCOMCTpI/I‘{CCKI/IC IMOCTPOCHUH. Vsl

B OKPYXHOCTHU

https://m.edsoo.ru/f15718de

66

[ToBTOpenue, o600mEHNE,

cucTeMaTu3alus 3HaHuil. Brimcanunie

" OIIMCAHHBIC OKPYXKHOCTU
MHOT'OYT'OJIbHUKOB

https://m.edsoo.ru/5b4988db

67

HroroBast koHTpobHAs paboTa

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpeHue, 06001IEHNE,
cucTeMaTu3alus 3HaHu!

https://m.edso0.ru/2346d284
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJbTara
6 I'eomerpust
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPHI, ONpPEIeNsiTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (GUrypsl,
6.1 BBITIOJIHATE YEPTEKU MO YCIOBHIO 3aha4yd. V3MepsTh JTUHEHHbIE U
yIJIOBbIE BETMYUHBI. Pemiare 3a1aun Ha BBIYMCICHUE AJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OIIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peambHOM JKU3HHM, pa3MEpoOB MNPUPOIHBIX OO0BEKTOB. Paziauuarh
pa3Mephl STHX 0OBEKTOB T10 TIOPSIKY BETHINHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKUM 3a7ja4am
[Tonmp30BaThbCs MpU3HAKAMHU PAaBEHCTBA TPEYTOJBLHUKOB, UCTIOIH30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4y
65 [IpoBomuTh  JIOTMYECKME  pAcCy)KIEHHs C  HCIOJIb30BaHUEM
' TE€OMETPHYECKUX TEOPEM
[Tonmp30Batbes NpU3HAKaMHU paBeHCTBa NPSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBI, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUICCKUX 32144
OmnpenensaTh MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapaieNbHOCTh MPSAMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou MpsiMOr
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOANTh BBIYHMCICHUS H HAXOJUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYI'OJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MApaAJUICIbHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4M Ha HAXOXKIACHUC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. Ymern

6.10 OTIpeNeNIATh OUCCEKTPUCY yIa M CEepeAMHHBIA MEPHEeHIUKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
@opMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUHU 3324
Bnagers moHsTHEM OINMCAaHHOM OKOJO TPEYroJIbHHKA OKPYXKHOCTH,
yMeTh HaxomuTh e€ meHtp. [lomp3oBarhbest (akTamMm O TOM, YTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECeKa0TCsl B OJTHOM TOUYKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJHOU TOUKE
Brnagerp moHATHEM KacaTelbHOW K OKPYXKHOCTH, TIOJB30BATHCS
6.13 TEOpEMOM O TEpIeHIUKYIIPHOCTH KacaTeNbHOW U  pajuyca,
MPOBEIEHHOTO K TOYKE KACaHUS
6.14 [Tosb30BaThCcsT MPOCTEHIIMMH TEOMETPUUYSCKUMH HEPaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICT
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPHUUECKHE TIOCTPOCHHSI C TOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOIM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOIHHUKOB, MX JJIEMEHTHI,
' TOJIB30BAThCS X CBOMCTBAMU TIPH PEIICHUU TEOMETPUICCKUX 3319
6.9 [IpumeHsTh CBOWCTBA TOYKM IE€PECEUEHUS MeAHaH TpPEyroJbHHUKA
' (meHTpa Macc) B pelieHuu 3a1a4
6.3 Bnagers mnossiTueM cpeaHeW JMHMM TPEYrojbHUKA W Tpareuuu,

IIPUMEHATh HX CBOWMCTBA IPHU PEILICHUM TIEeOMETPUYECKUX 3aaad.




[Tonb3oBatbes Teopemoit dasieca U TeopeMold 0 MPOHOPLHMOHATBHBIX

OTpC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1av

[IpumeHsaTh NpU3HAKM NOAOOMS  TPEYTOJIBHUKOB B PELIEHUU

o4 F€OMETPUYECKHX 3a/1a4
[Tonb3oBatbes Teopemoit [Iudaropa aia pemieHus reoMeTpUUecKux 1
65 IpakTU4eckux 3anad. CTpouTh MaTEMATUYECKYI0 MOJEIb B
' MPAaKTUYECKUX 3aJa4aX, CAMOCTOSTENbHO JEJIaTh YePTEXK U HAXOOUTh
COOTBETCTBYIOIUE JJIMHBI
Bnagerp noHsATHSIMM CUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKa. 1loyib30BaThCAd 3THUMHU MOHATUIMHU
JUISL pEIIEHUs] TPAKTUUECKUX 3aa4
Boruucnsate  (pa3nuuHbIME  crIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA |
6.7 IOl MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
' KaNbKyIITOpoM). [IpUMEHATh MONy4YeHHbIE YMEHUS B MPAKTHUECKUX
3a1adax
Bnageth MOHATUSAMHU BOMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIOIb30BaTh
6.8 TEOpPEMBI O BIHUCAHHBIX yIJaX, yriiaX MEXAy XOopAaMu (CEeKYIIUMHU) U
' yrile MEXIy KacaTelbHOM M XOPAOH IPU PEHIEHUH I'€OMETPUYECKHUX
3a1a4
6.9 Brnagere mNOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, TNPUMEHSTh
' CBOMCTBA OMMCAHHOIO YETHIPEXYTOJbHUKA IIPU PEIICHUH 3aj1a4
[IpumeHsaTh TONyYEeHHBIE 3HAHUS HA [pPaKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKUEe MOJENIH AJiA 3a]ad peallbHOW KU3HU U TPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCICHHUA C [PUMEHEHHEeM Tmoao0us U
TPUTOHOMETPHUH (TI0JIB3YSCh, TJIe HEOOXOMMO, KAJIbKYISATOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpOBEPSIEMOro .
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
6 I'eomeTpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIO PA3JIMYHBIC J3JICMCHTBI MPAMOYI'OJIbHOI'O TPCYTOJIbHUKA




(«pemieHue  NPSAMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomute  (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YTIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJICHHS COOTHOLICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPUMCHATD UX IIPpHU PCHIICHHUH I'COMCTPUYCCKHX 3aaa4

Bnagers monstusMu mpeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
3MeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
momo0uHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O TMPOU3BEACHUU OTPE3KOB XOpJ, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTelIbHOMU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, TIPUMCHATh UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

JJId HAaXOKACHWA IJIMH U YTJIOB

ITonp30BaThCs METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUH T€OMCTPUYCCKUX U MPAKTHYCCKUX 3a1a4

Brnagers DNOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBl AYI'M OKPYKHOCTH M paJuaHHOW Mephl yrIia,
YMETh BBIYMCIATH IUIOMAAbp Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu v EHTpbl CUMMETPHUH (UTYD, TPUMEHSTh JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA TPaKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJCNH ISl 3ajay peajbHOW >KU3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHEHHEM TION00MS |

TPUTOHOMETPUYECKHX (YHKUMH (TONIB3YsCh, TI/€ HEOOXOIUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpust
Hauanbnsie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buusl
6.1 yriaoB. BeprukanbHele ¥ CMexHbIE yribl. buccekrpuca yria. JlomaHnas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U EPIEHUKYISIPHOCTD MPSMBIX
6.9 Cummerpuunble  Qurypbl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepbl cHMMETpUH B OKPYXKAIOILIEM MUPE
6.3 OCHOBHbBIE TIOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroibHUKH. HepaBeHCTBO
' TpEeyrojabHUKa
65 CpolicTBa W TpU3HAKK PaBHOOEIPEHHOro TpeyronbHuKa. llpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa 1 NMPU3HAKY MapaieNbHbIX NpAMbIX. CyMMa yIJIOB TPEYyTrOJIbHHKA.
' BHemnue yriel TpeyrojapHuKa
[IpsmoyronbHblii  TpeyroapHuK. (CBOMCTBO MeIUaHbl MPSAMOYTOJBHOTO
6.7 TpPEeYrojbHUKa, MpOBEeAEHHOW K runorenyse. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJIBHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa O OonblieM yrie u Oonbliell  CTOpoHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 I'eomerpnueckoe Mecto TOYek. buccektpuca yrima W CepeAVHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoicTBa. B3ammHoe
6.10 pacrmoyioKeHue OKpPY)KHOCTH | mpsimoil. KacarempHas u  cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIHCAHHAas B yroj. BrmucaHHas W ONHCAaHHAs OKPY>KHOCTHU

TPEYrOJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIeMEeHT cOAepPKAHUA

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyroiabHas
' Tparnenus

6.4 Meron yaBoenus menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3KaX

6.5 Cpennue TMHUN TpeYroibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojipHuKa

. [Tonobue TtpeyronbHuKOB, KoddduiueHt moaodbus. [IpusHaku mnogobus
' TpeyroasHUKOB. [IpuMeHerne noqo0us Py pelIeHNH MPAKTUIECKUX 3a/1a9

67 @opmynel AN TUIOMIATM  TPEYrojbHHUKA, NapajuieorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHe TUIOIIAaei
' 0JI0OHBIX pUTYp

6.9 Brruucrienue miomaneit TpeyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TQHT€HC OCTPOTO yIjla MpPSMOYTOJBbHOTO TPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 Brincannble M LEHTpalbHbIE YIJIBI, YrOJ MEXAY KacaTelbHOH H XOpaoil.
' VYTIBI MEXAY XOpJaMH U CEKYIIIUMHU

6.13 BrivcaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU

614 B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanue okpyKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KVIACC




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB M Teopema CUHYcOB. Pemienue
6.2 MPAKTUYECKUX 3a]ad C KCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1og001e COOTBETCTBEHHBIX 3JIEMEHTOB
. Teopema o mpousBe€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB
' CEeKYIINX, TeOpEMa O KBaJIpaTe KacaTeIbHON
Bexktop, nmimHa  (MOAynb) — BEKTOpa,  COHANpaBlIE€HHbIE  BEKTOPBI,
65 MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalliy HaJ BeKTopamu. PaznoskeHue BeKTopa Mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKanspHOE MPOW3BEICHHE BEKTOPOB, IPUMEHEHUE JUIS
' HaXOXICHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI Ha IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPYKHOCTU B
6.7 KOOp/IMHATAX, MEePEeceYeHNEe OKPYKHOCTEH U MPSAMBIX. MEeToa KOOPAWHAT U €T0
MIpUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnvuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BEIUUCICHHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Inomanp kpyra, ceKTopa, cerMmeHTa
611 JIBuKeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensusiil nepenoc. [loBopot




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHne oOnepupoBaTh MOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLECCOB U SBJICHMM, DU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IIPUMCPBI U KOHTPIPUMEPHLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Ipo0b, CTaHJAPTHBIN BUJ YMCIa, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUM

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM IOKAa3aTEIEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacd€Tel 1o (Qopmynam,
nmpeoOpa3oBaHus IENbIX, JIPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHUI C KOpPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBAApPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OIHOM MEpPEMEHHOM, 4YHMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHue onepupoBaTh NOHATUAMU: GYHKIMS, rpaduk GyHKINH, HYIU
¢byHKINH, IIPOMEXKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPONOPIMOHAILHOCTD, JMHEWHAs (QYHKIUS, KBaJpaTuyHas (QyHKIIHS,
oOpaTHasi TPOIMOPIMOHATBLHOCTh, TMapaboiia, Tunepbosia; yMeHHE
CTPOUTH TpapUKU PYHKIIUH, HCIIOIB30BATh IPaQUKH ISl ONIPEICIICHUS
CBOWCTB TIPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHUS 3a1ad U3 JAPYTUX
yu4eOHBIX TPEIMETOB U pealbHOM J>KU3HU; YMEHHE BBIPAXKATh

(hopmynaMu 3aBUCUMOCTH MEXIY BETUUYUHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayH,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJbHBIM TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, HOpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJaud, B TOM 4YHCJE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbBHUKOB; IAapauIEIbHOCTh U NEPIEHAUKYISAPHOCTh IPSIMBIX,
yroa MexAy MpsAMbIMH, MEPIECHIUKYJSAp, HAKIOHHAs, IPOEKUUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M NPAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, pPACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHpE; YMEHHE MpPUMEHATh (OpMyNbI TEepuUMeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAU Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKMEe (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIH

CHUMBOJIbHOMY OITUCAHUTIO

13

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAWHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB;,
YMCEHHUEC HUCIOJb30BATE BCKTOPBI M KOOPAWHATHEI I NPCACTABICHUS
JaHHBIX W PCIICHHUA 3ada4, B TOM YHCIIC U3 JPYIrux y‘-IC6HLIX

MPEIMETOB U peATbHOMN )XU3HU

14

YMeHHne oOmnepupoBaTh IMOHSTHUSMH: CTOJIOMKOBBIE U  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH




15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTIBITA, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI ¥ SIBJICHWM, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHue BbIOMpaTh MOIXOJSIMIMM H3YYEHHBIM METOA Ul pelleHus
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
MIPpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepKaAHUSA

1 Yucna v BBIYUCIICHUS

11 HarypanbHble u nensie yncina. [Ipu3Haku JenMMoCTH HEIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUUECKHUE IPOOH

13 Panmonaneupie uncna. ApudMeTHyecKue Omepalud ¢  PaldoOHAIbHBIMU
- quciIaMu

14 JeiictButenpupie yncna. ApupMETHYECKHE OIlepaluu ¢ JeHCTBUTEIbHBIMU
- qrcIaMu

15 [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpa)KeHHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorousieHsl

24 Anrebpanueckast 1poOb

”E ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTENEHH. HevictBust ¢
- apupMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEpaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUN

39 Llensie u ApoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble IOCIEI0BATENHHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus ITOCIEI0BATEILHOCTEH

4.2 Apudmerndeckass u TeoMeTpudeckas mporpeccuu. dopmyna  CIOXKHBIX




MPOLEHTOB

S) DyHKIIIU
OyHKIUsA, cnocoObl  3amanus  QyHkiuu. ['papuk  pyakmuu.  OO6nacTh
olpesieNIeHusl U MHOKeCTBO 3HaueHul (pyHkuuu. Hynu gynkuuu. IIpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBl (yHKIMH. Hanbospinee m HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IPSIMON U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’»KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




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 HMHdpopMallmoHHO-METOUYECKOE MUCEMO 00 OCOOEHHOCTSIX MPENO0IaBaHus
yueOHoro npeamera «Matematuka» B 2025/2026 yueOHOM roty
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTroandecKue peKOMEH/IAINH 110 CO3AAHHIO KJIACCOB TEXHOJIOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH 1 KJIACCOB ¢ YIIIyOJICHHBIM H3YUCHHUEM
MaTeMaTuKH, GU3UKHA, XUMHUH, OUOJIOTUH B 00111€00pa30BaTEeIbHBIX
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

o COOpHUK TUITOBBIX 3aIaHUM JIJISl TEKYIIETO OLICHUBAHUS 110 YYEOHBIM
npeametam «Marematuka» u «Mudopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
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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