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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JI0KA3aTEIbHYI0 JIMHUIO. [IeHHOCTh M3ydyeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
o01m1ero 0opa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKJECHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT MPOTUBHOIO», OTJIMYAaTh CBOWCTBA OT IIPU3HAKOB,
bopMyIMpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoii 1nenpl0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCS B peajbHOM kKu3HU. OOyyarouuiicss JOJDKEH Hay4HuTbhCs
OIpENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HAalTH IUIOIIA/b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabenss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAs, BHIYMCIHUTEIbHAS JUHUS B W3YYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3a7ad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiicss y4uTCs CTPOUTh
MaTE€MaTUYeCKUEe MOJEIM PEANbHBIX JKM3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYHCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH YYEOHBIMH
peIMETaMH, MOTUBUPOBATh MCHOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pusuke u
TeXHUKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoleHus», «Meroax koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrkeHus miuockoctuy, «lIpeoOpazoBanus moaoousy.

Ha usyuenue yueOHoro kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelno), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble MOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccekrpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpsHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEApEHHBII M  PAaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOIO TpeyroyibHuKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BnentHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBIN  TpeyroibHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEyrojbHHUKA,  MPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJbHUKA.
[lepnenaAuKyIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yriaa W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexyiias K OKpYKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroy. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllydad MapajuieiorpaMMoOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamemnwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M TPU3HAKU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneuuu. LIeHTp macce TpeyronbHuKa.



[Togobue TpeyrodbHUKOB, Kod(pdunueHt mnogodus. I[lpuszHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenune noqo0ust mpu peleHny NPpakTUYeCKUX 3a/1ay.

CpoiicTBa mmiomajael reomerpuueckux ¢uryp. @opMynbl A TUIOLMIAAM
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE TUIIOMAaAeH
oTI0OHBIX (QUryp.

Boluncnenue miomnane TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
MPAKTHYECKHX 3ajau.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrjla MPsIMOYTOJIBHOTO TPEYrOoJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUYECKUE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEKIYy KacaTEIbHOM M XOPIOW.
Yrael  MeXIy — XOpJaMH W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIPEXYroJbHUKUA. B3aumHOe pacnosjokeHue AByX OKpyxHocTed. Kacanue
OKpy>xHOCTel. O01IMe KacaTrelabHbIe K ABYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHuKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTUYECKUX 3aJady C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTe KacaTeIIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IPOTHBOIMOJIO)KHO  HANPAaBIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMM HaJl BEKTOpamu. PazimoxeHune BEKTOpa IO IBYM
HEKOJUIMHEApHbIM BekTOopaMm. KoopanHatel BekTopa. CkalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HA MJIOCKOCTHU. Y PABHEHUS NIPSMOU U OKPYKHOCTHU
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpIUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlnmuHa OKpyXHOCTHU. ['pamycHas wu
panuaHHas Mepa yriia, BBIUMCIIEHUWE [JIMH Iyr OKpyxHocteu. [limomans kpyra,
CEKTOpa, CErMEHTAa.

JIBKeHUs TUIOCKOCTH W BHYTpPEHHHE cUMMeTpuu Guryp (dreMeHTapHbIe
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKECHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO ITUX
JIOCTHXKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN Irpak/laHWHA U peau3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTIbHOM
JEATCIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlad, PEUICHUM, pPacCYXKIECHUU, YMEHHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJOBEKa, IPUPOJIbI U
oOliecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HaykKM Kak cdepbl 4elloBeueCKOn
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUJISI PA3BUTHS ITUBHIIM3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM KakK CPeICTBOM
MO3HAHUSI MHpPA, OBJAJECHHUEM NPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIHCKOM
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa peQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa,

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeH Cpelbl, IJIaHUPOBAHUS MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX PEeIIeHuUs;

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIMpOBaTh WJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCaJIbHbIE y4eOHbIe 1eiiCTBUA

ba3zoBble 1ornyeckue aAefcTBu:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHWA, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukany, OCHOBaHUSA Jisi OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIE W OOIIHE,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEYMs] B (aKTax, J[aHHBIX, HAOJIOJEHUSX U YTBEPKACHHUSX,
npejiaraTe KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemlieHuss y4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pELICHUs, BBIOMpAaTh HauboJee MOAXOMAUIMM C yd€ToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh BOMNPOCHl, (QUKCUPYIOLIUME MPOTUBOpPEUUE, MpodIemy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY IUIAaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHUYECKOTr0 0OBbEKTA, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (hOPMYIHPOBaTh 000OIEHUS U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HMCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTUE MPOLECCA, a TAaKXKE BBIIBUIaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETHPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh GOpMy TMpeACcTaBiICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMamH, HWHON Trpadukod u uX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK MO KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXKACHUSA B COOTBCTCTBUU C YCIOBUAMU
H nejisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PELICHUs
3aJja4l, KOMMEHTHPOBATh MOJYyYEHHBIN PE3yJIbTarT;

B X0Jie 00CYXJIeHUs 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMANIOra, OOHapyKMBAaTh pa3iMyuuMe U CXOJCTBO IO3ULIUH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh ()OPMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH;

NOHMMATh U UCHOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboTHI IIPU PELICHNUN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENIbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pachpeaeniarb BUIAbl padOT, J0roOBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMPOBAaTH CBOU JIEUCTBHS C JPYTMMHU WIEHAMU KOMAaH/IbI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, JITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCA U pe3yJIbTaTa
peleHns MaTeMaTUIeCKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa ACATEIbHOCTU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HAXOAUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi MOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (DUTypbl, ONpENeisTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHe (UTYpBI, BBINOIHATH
YEpTEXkKU MO YCIOBUIO 3ahaud. M3mepsATh JIMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Henatey rpyOyl0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIWYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB M0 MOPSJIKY BETUUHHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a7au.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMHU PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aa4.

OmnpenensTs napajijieIbHOCTb MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpenensaTs napauieJIbHOCTh IPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aumn Ha KJeT4aTol Oymare.

[IpoBOUTH BBIUMUCICHUS M HAXOJUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX IAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mpakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bianerp NOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPEHEIsATh
OMCCEKTPUCY yIila U CEpPEIUHHBINA MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUUECKHE
MeCTa TOYEK.

@OopMyIMpPOBATh OMNpPEAEIEHU OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPYKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaad.

Biianerb MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, YTO CEPEINHHBIC
IIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Biraners noHATHEM KacaTebHOM K OKPY)KHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIEHINKYJIAPHOCTH KAacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonp30BaThCA NPOCTEUIINMU FEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATH
UX TIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUABl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHSTh CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TPEYrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Branetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA M Tpaneluuy, NPUMEHSATh
X CBOMCTBA MpPHU pELICHUH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKHUX
3aj1ay.

[Tonb3oBatbess Teopemoil [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3a/layax, CaMOCTOSITENIBHO J€NIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATHMAMM CHHYyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroibHUKa. 110J1630BaThCSA 3TUMM NOHATUAMU UL PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (GUryp (modb3ysch, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BiageTte NOHATHSAMM BIHCAaHHOTO W UEHTPAJIBHOIO YIia, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEeXIy XOpJaMu (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU NPH PEIICHUH T€OMETPUUYECKUX 3a1a4.

BraneTe moHATHEM ONMCAHHOIO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PeabHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00US W TPUTOHOMETPUM (MOJB3YSACh, I€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJIATOPA) AJIUHBI
Y YIJIBI JU1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJECTBOM JJIl HAXOXJICHUSA COOTHOIICHUH MEXKAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS Pa3IM4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TEOMETPUIECKUX 3a/1a4.

Bnagerp moHATHSIMH ~— mpeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBaMHU MOAOOMS MMPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOAWTh YIJIbI y THOJOOHBIX (uryp.
[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMETb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKUN
CMBICJI, TNPUMEHSATh HMX B PEIHICHUH T'€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOpPAMHAT HA IUIOCKOCTH, TNPUMEHSITH €ro B
PELICHUN T€OMETPUYECKUX U MTPAKTUUECKUX 3aj1au.

Bnaners NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXHOCTH U PaJHaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAlb
Kpyra u ero yacTteil. [[puMeHsTh morydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPHUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOJlydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOoJ00HMs W TPUTOHOMETPUYECKUX (PYHKUUN (TI0JIb3YACh, THE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocretimue reoMmerpuueckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMg)r I/I}‘III;CKI/IX 14 bubmmorexa [OK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM uugposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 q & 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
bu6mmoreka [JOK
6 I1 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417e¢18
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. PelieHue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOLIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 Bexkrtopsl 12 1 uommorexa 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OKPY>KHOCTH | TUIOIIAb Kpyra 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| [Ipocreiimune reomeTpuyecKue | Bu6mumoteka [JOK
OOBEKTHI https://m.edsoo.ru/8866b724
bubnunoreka LIOK
2 MHOroyroiabHHUK, JOMaHas 1
y ’ https://m.edso0.ru/8866¢bba
3 CMexHbIE U BEPTUKAIBbHBIE YIJIbI 1 bubmmorexa LIOK
P yr https://m.eds00.ru/8866c5c0
bubnunoreka LIOK
4 CMexHbIE U BEPTUKAJIBHBIC YIIbI 1
https://m.edso00.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHH, BBIUNCIIEHUE OTPE3KOB U 1
yTJI0B
W3mepenue MTMHENHHBIX U YTIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1 Bubnmorexa [IOK
’ P https://m.eds0o.ru/8866c3ea
yTJIOB
N3mepenune MuHEHHBIX U YTIOBBIX
11 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB




N3MepeHue JIMHEHHBIX U YTIOBBIX

12 BEJIMYMH, BBIYUCIEHUE OTPEZKOB U
YIJIOB
[lepumerp u maomangs Guryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[lepumerp u miaomangs Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIBHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHqHBII)e npeaczzBJ};ZHm{ 0 bubmorexa LIOK
https://m.edso0o.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npu3Haka paBeHCTBa bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHaKa paBeHCTBA bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bubnmnoreka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
” [Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
3 IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBOIiCTBO MeIHaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubamorexa LIOK
. . https://m.edsoo.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSAMOYTOJIbHOTO TPEYTOJbHUKA,
IIPOBEJEHHON K TUIIOTEHY3€
26 PaBHOOepeHHbIC U Bu6mumotexa [JOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBOMCTBA bubnuorexa [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
73 [Ipu3sHaku u cBoiicTBa bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6mmoteka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edsoo0.ru/8866e26¢
30 HepasencrBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubmmorexa LIOK
https://m.edso00.ru/8866e3a2
32 HepaseHnctBa B reomMerpuu
33 HepasenctBa B reometrpuu
34 IIpssMOYTONBbHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme bubmuorexa [JOK
"TpeyronbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [OK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Iarsrit moctynat EBkinaa




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH NTEPECEUCHUN
MapajieNIbHBIX MPSMBIX CEKYIEH

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

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH MTEPECEUCHUN
MapajIeIbHBIX MPSMBIX CEKYIIEH

41

Hakpect nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
MapaJuIEIbHBIX MPSMBIX CEKYIEH

42

Hakpecr nexarue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU MIEPECEUEHUH
MapaJuIeIbHBIX MPSMBIX CEKYIIEeH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIBI,
00pa30BaHHbIE NIPH NTEPECEUEHUN
MapajuIeNbHbIX IPSIMbIX CEKYIIeH

bu6nunorexa LIOK
https://m.edsoo.ru/8866f3b0

44

HpI/I3HaK mapallICJIbHOCTH IPAMBIX

Yepe3 paBeHCTBO PACCTOSHUMN OT
TOYEK OJHOU MPSIMOM 10 BTOPOH
psAMOI




[Ipu3Hak napayenbHOCTH MPSMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45 TOYEK OJIHOW MPSAMOM 10 BTOPOH
npsMoit
46 CymMma yriioB TpeyrojibHUKa bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa bubamorexa LOK
https://m.edsoo0.ru/8866f8ba
48 Bueminue yrisl TpeyrojabHHAKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Baeminue yriel TpeyrojabHHAKa
KonTponbnas pabota no teme
50 "[TapamienbHble IpsIMbIE, CyMMa bubmorexa HOK
" https://m.edso00.ru/8866febe
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOp/Ibl U TUAMETP, X bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubamorexa LOK
https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpyKHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bubmmnoreka HOK
3a/1a4ax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, npumeHeHue B bu6nunorexa LIOK
3agadax https://m.edsoo.ru/88670508
buccekTtpuca u cepeuHHbII
57 MEePIEHIUKYISIP Kak
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, ONTUCAHHASL OKOJIO bubnmnorexa [JOK




TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, ONTUCAHHASL OKOJIO |
TpPEYroJbHUKA
OKpy’KHOCTb, BIIUCAHHAS B bubmuoreka [JOK
60 1
TPEYTrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIIUCAHHAS B |
TPEYrOJIbHUK
2 [Ipocreiimue 3a1aun Ha | Bbu6moreka [JOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 [Ipocreiimne 3axaun Ha | bubnuoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbhas pabota no teme
64 "OKpYKHOCTb U K 1 bubmorexa HOK
by pyT- ) https://m.eds00.ru/88671462
I'eomeTpuyeckue nocTpoeHus
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
65 OCHOBHBIX TOHSITUH U METOJIOB 1 brbmmorexa [TOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka IIOK
14 1
06 TOrOBasl KOKTPOIIbHAA padoTa https://m.edsoo.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX NIOHATHUI U METOJI0B 1
Kypca 7 Kiacca
[ToBTOpenue u 0600IIeHNE 3HAHUI
68 OCHOBHBIX TOHSATHI U METOA0B 1 brbmorexa [OK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 63
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [Tapannenorpamm, ero npu3Haku u | Bu6mumoteka LJOK
CBOICTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3HaKu U | bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
YacTHble cydau napauieorpaMMoB
4 (mpsimo onzfmlc (I))M6 KBa, paT) ux 1 bubmorexa LIOK
PAMOYT N POMO, KBajpat), https://m.edsoo.ru/8867 1dea
MPU3HAKU U CBOMCTBA
YacTHbIe cydau mapamuieorpaMMoB
5 (mpsimo onzme (I))M6 KBa, paT) ux 1 bubmmorexa LIOK
PAMOYT <, POMD, KBalpat), https://m.edsoo.ru/8867 120
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
6 (mpsimo onz;m( (I))M6 KBa, 1:)aT) 170'¢ 1 bubmorexa HOK
PAMOYT D p ’ pat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
b K
7 Tpanems 1 nommoreka 11O
https://m.eds00.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS | bubmuoreka [JOK
Tpamneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tparenuu https://m.edsoo.ru/88672858
10 Merton yaABOEHUSI MEAUAHbI 1 but6mmorekxa [IOK




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

11 [lenTpanbHas cuMMeTpus bubamorexa LOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o Teme bubnuoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a

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

14 Cpenusiga nuHus TPEYroJibHUKA bubmmorexa [IOK
https://m.edso00.ru/88672e0c

15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138

16 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.edso00.ru/88673064

18 [IponoprimoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.edso0o.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.edso0o.ru/88673794

20 IlenTp Macc B TpEYroJbHUKE bubamorexa LOK
https://m.edsoo.ru/886738fc

bubnmnoreka [HOK
21 Tono0ute Tpeyrom,HiKH https://m.edsofru/88673a78

” Tpu npuznaka nogodus bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae

7 Tpu npusnaka nogoOus bubmuorexa [IOK
TPEYTrOJILHUKOB https://m.eds00.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK




TPEYroJIbHUKOB

Tpu npuznaka nogodus

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

25
TPEYroJbHUKOB
26 [Tpumenenne nogo0us PH peIICHUH
IIPaKTUYECKUX 3aja4
7 KontposbHas padoTa mo teme bubnmnoreka HOK
"[TogoOHbIE TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa miomaaeh bubnunoreka LIOK
reOMETPUUYECKUX PUTYD https://m.edsoo.ru/886745fe
79 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TPEyrojbHUKA, apajuieorpaMma https://m.eds00.ru/88674860
30 Dopmyisl 4J1s IoLan Bbu6mmoteka [JOK
TpPEyroJbHUKA, [TapajuieIorpaMma https://m.edsoo.ru/88674a22
31 dopmyIbl AJis 101 Bbu6moreka [JOK
TpEYrojbHUKa, ITapajliesiorpaMma https://m.edsoo.ru/88674a22
1 DopmyIsl A1 10N bubmuoreka [IOK
TpPEYrojbHUKA, apajuieorpaMma https://m.eds00.ru/88675288
33 @opMyibl I IUIOLIAAN bubnmnoreka [HOK
TPEYTroJbHUKA, NapajuieIorpaMmMa https://m.edsoo.ru/8867542¢
34 Brruncienue miomanaei CioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau moxoOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajauu ¢ NpaKTUYECKUM bubnmnorexa [JOK

coJiepKaHUuEM

https://m.edsoo.ru/88675558




39 3a7a4u ¢ TPaKTUYECKUM bubnmnoreka HOK
COJIepKaHUuEM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMOIIBEI0 METOIA bubnunorexa LIOK
BCIIOMOTATEJILHON ILIOMIAIU https://m.edsoo.ru/88674f90
41 KonrponsHas pabora o Teme bubnuoreka [JOK
"ITnomans" https://m.eds00.1u/8867579¢
42 Teopema I[Iudaropa u eé bubnmnoreka HOK
IIPUMEHEHHE https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
NPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema ITudaropa u eé
MIPUMEHEHHE
Omnpenenenyne TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 f}:})’:Moyronbz())ro TzI;YFOJ'IBHI/IKa, brbmmorexa [TOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOIIEHUS
B IIPSIMOYTOJIbHOM TPEYT OJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnorexa [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KonTponbhas pabota no teme bu6muoreka [JOK




"Teopema [Tudaropa n navyana

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

TPUTOHOMETpUH"
5 Bnucannblie U LEeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a1415b2
53 Bnucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 Bnucannsie v 1IEHTpaIbHbIE YTJIbI, bubnuorexa [JOK
YIoJl MEXKY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8al41b34
55 YTIiael MEXAY XOPAAMU U CEKYILIUMU
56 VYTIibl MEXAY XOp/IaMU U CEKYILIUMU
Bnucannble v onrcaHHbIe
R bubnuorexa [IOK
57 YeThIPEXYTOJNbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucanusie u onucanHbie
58 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U bubmorexa [IOK
PIPEXyT X TP https://m.edsoo.ru/8al416d4
CBOMCTBa
Bnucanusie u onucanHbie
59 YeTHIPEX YTOJIBHUKH, UX PU3HAKU U bubmorexa HOK
PIPEXYT > X IP https://m.edsoo.ru/Sal416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJbHUKOB IIPU
pEIIeHNU TEOMETPUIECKUX 3a1au
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
61 OIMMHMCAHHBIX YETHIPEXYTOMLHUKOB TIPH
pelIeHNU TEOMETPUYECKUX 3a1au
& B3anMHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
OKPYKHOCTEH, 0011I1e KacaTelIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHocTei bubnuotexa [JOK




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

KontponbHas padota mo teme "Yriasl

bub6nmoreka [IOK

4 .B 1
6 & ORPYIRHOCTH. BIHCATHEE 1 " https://m.edsoo.ru/8al141c88
OMHMCAHHBIC YETHIPEXYrOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa IIOK
A P . ’ https://m.edsoo.ru/8al41ddc
000011eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
66 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUNA
bubnunoreka LIOK
67 J4! 3] 1
TOroBad KOHTpOJIpHA pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
68 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 Onpenenenne TPUrOHOMETPUYECKUX | bubmmoreka [IOK
¢dbynkuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIibl IPUBEACHUS 1
3 T 1 bu6mmoreka [IOK
COPEME ROCHHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHYCOB 1
5 T coB | bu6mmoreka [IOK
SOpEMa KoCHHy https://m.edsoo.ru/8al42d5e
6 T 1 bu6mmoreka [IOK
SOPEMa CHHYCOB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Haxoxaenue e CTOpoH U bubnuotexa [JOK
9 1
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P | bu6mmoreka [IOK
SHICHHC TPEYTOILHHEKOB https://m.edsoo.ru/8al42ac0
11 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
12 P | bu6mmorexa [IOK
SHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Pemenue TpeyroabHUKOB 1

https://m.edsoo.ru/8al142ac0




[TpakTHueckoe NpUuMeHeHue TEOpeM

bu6mmoreka [IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KontponbHas pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTHE 0 MpeobpazoBaHUU MOJO0US hitps://m.edsoo.rw/8al43ab0
13 COOTBETCTBEHHBIC JIIEMEHTHI bubmuorexa [JOK
noJ00HBIX (pUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
no1I00HBIX (Uryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
71 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema 0 mpoOU3BEAECHUN OTPEZKOB
2 XOpI, TEOpEMa O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
7 [IprMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHre TeopeEM B pELLICHUH bubnnorexka [JOK

TCOMCTPHUICCKUX 3aaayd

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




[IpumeHeHne TeopeM B pelIeHUH

bu6mmoreka [IOK

25
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "IIpeobpazoBanue mo00wus. bubnmoreka [JOK
Metpuueckue COOTHOIIEHHUS B https://m.edsoo.ru/8al447a8
OKpY)HOCTH"
OripenenieHre BEKTOPOB.
27 (DI/II;I/I‘ICCKI/Iﬁ u FeOMI:T WYECKUHI bubmmorexa [IOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)3 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOPa Ha YUCIIO
31 Pa3znoxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopnunatel BekTopa
pA P https://m.edsoo.ru/8al44fbe
CkanspHO€e IPOU3BEJICHUE BEKTOPOB,
33 ero 1 I;/)IMGHGEI/IG JIs1 HaX0K CHI/IIZI bubmmorexa [TOK
P A a1 https://m.edsoo.ru/8a14539¢
JUTH U YTJIOB
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
34 ero 1 EIMCHCEI/IC IS HaXO)KI[eHI/Ile bubnnorexa LIOK
p https://m.edsoo.ru/8a14550e
JUTH 1 YTJIOB
Pemenue 3a1au ¢ moMoIbLI0 bu6mmorexa [IOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amay ¢ TOMOIIBIO bu6mmorexa [IOK




BEKTOPOB

[IpuMeHeHre BEKTOPOB ISl PELLIECHUS

https://m.edsoo.ru/8a1458c4

37
3aa4 GU3UKU
38 KontponbHas pabora o Teme bubnumoreka [IOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOYEK Ha
IIJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LHOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopannatel TOuek nepeceyeHust bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAuHAT OpU PELIEHUN
44 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
Meroa koopAUHAT OpU PELIEHUN
45 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
46 F€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBbI KOOPAUHATHI HA bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTH
43 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

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




bu6mmoreka [IOK

49 Yucno n. J[nrHa okpy)HOCTH
https://m.edsoo.ru/8al1472c8
b K
50 Yucno ©. JInuHa oKpy KHOCTH nommorexa O
https://m.edsoo.ru/8al4714c
51 JlnnHa nyru OKpy>KHOCTH
bu6mmoreka [IOK
52 P
AarHai Mepa yraa https://m.edsoo.ru/8al4714c
53 [Tmomane kpyra, cekTopa, CerMeHTa bubmmorexa [TOK
tHane Xpyra, pa, https://m.edsoo.ru/8a147426
54 [Lmomane kpyra, cekTopa, CerMEeHTa bubmorexa [JOK
pyra, pa, https://m.edsoo.ru/8a147750
55 [Lmomans kpyra, ceKkTopa, CerMEeHTa bubmorera [JOK
pyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [IOK
56 [MousgaTue 0 IBUKEHUH IIOCKOCTHU
https://m.edsoo.ru/8a147c82
N bubnuotexa [JOK
57 [TapajienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
N bubmuorexa [JOK
58 [TapayienapHbIi IEPEHOC, TIOBOPOT
https://m.edsoo.ru/8al47f16
59 ITapajutenpHbIi IEPEHOC, TOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 ITpumeHeHne ABUKEHUN TIPU bubnuoreka [IOK
pelLIeHuH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponspHas pabora o Temam
62 "[IpaBUNIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [Br>keHus miockoctu"
63 [ToBTOpenue, 0600MIIEHNE, bu6mmorexa [IOK

cucreMarusanus 3HaHui. 3mepenue

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




64

65

66

F€OMETPUUECKUX BEIUYHUH.
TpeyronpHuKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIIIPHBIC
psIMbIE

[ToBTOpeHnue, 06001ICHNE,
cUcTEMaTU3alIUs 3HAHWMH.
OKpYXHOCTb U KPYT.
["'eomeTpryecKre OCTPOCHHUS. Y TJIbI
B OKPY)KHOCTH

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anus 3HaHui. Broucanubie
U OTHMCAHHbIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

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

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HaHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yabTara
6 I'eomerpus
Pacrio3naBaTh M3Y4CHHBIE T€OMETPUUYECKUE (DUTYPBI, OMPEACIATh UX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBITIOJIHATh YEPTEKU TO YCIOBHUIO 3amauyd. M3mepsarh JIUHEHHBIE U
YIJIOBbIE BEIMYMHBL. Permars 3a1aun Ha BBIUUCIEHUE ITITUH OTPE3KOB U
BEJIMYUH yTJIOB
Jlenate TpyOyIO OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIIMYUH MPEAMETOB B
6.2 peaIbHOM JKW3HU, pa3MEpoB NPUPOJIHBIX OO0BEKTOB. Paznmuuarh
pa3Mepsl ATHX 00BEKTOB 1O TOPSIKY BEITUIHHBI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKUM 3a]a4am
[Tonp30BaTbCs MPU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh
6.4 MIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBomuTH  JIOTMYECKHE  pPACCYKAECHHMS  C  HCIOJIb30BAHUEM
' reOMETPUYECKUX TEOPEM
[Tonw3oBarbcs MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEJHAaHbI, NMPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
Onpenensite napauieIbHOCTh NMPSMBIX C IMOMOIIBIO YIJIOB, KOTOpHIE
6.7 oOpa3yeT ¢ HUMH cekymias. OnpenensaTh napaiielbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OAHOW MPSAMOW O TOYEK
JAPYrou NpsiMoun
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare
[IpoBOANTHh BBIYKMCIEHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE
6.9 3HAQUYEHMS YIJIOB B TEOMETPUYECKMX 33JadaX C HCIOJIb30BAHUEM

CYMMBI YIJIOB TPCYIOJIbHUKOB W MHOI'OYT'OJIBHUKOB, CBOICTB YTJIOB,

o0pa3oBaHHBIX MpPU [EPECEUECHUU JBYX MapaJJICNIbHBIX MPSIMBIX



cexyuiell. Pemars npakTudeckue 3a1auyu Ha HaXOXKICHUE YIJIOB

6.10

Brnanets moHATHEM TE€OMETPUUECKOTO MECTa TO4YeK. YMETh
onpeAensiTh OUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYISAp K

OTPE3KY KaK T€OMETPUUECKHUE MECTa TOUEK

6.11

@opMyIMpOBaTh ONPEICIICHUS OKPY)KHOCTH M Kpyra, XOpAbpl H
IMaMeTpa OKPYXHOCTH, IIOJb30BaTbCsid MX CBOMCTBaMHU. YMeETb

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bilagers NOHATHEM ONKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ neHTp. llomb3oBaThecs (hakTamMuM O TOM, 4YTO
OMCCEKTPUCHI YTTIOB TPEYTOJbHUKA MEPECEKAIOTCs B OJHON TOYKE, U O
TOM, YTO CEPEIUHHBbIE MEPHEHIAUKYJAPBl K CTOPOHAM TPEYTrOJIbHHUKA

MEPECEKAIOTCA B OJTHOWM TOUKE

6.13

6.14

Bnagerp mnoHsATHEM KacaTeabHOW K OKPYXHOCTH, IOJIb30BaThCS
TEOPEMONl O MNEpHEeHIMKYISIPHOCTH KacaTelbHOHM U paauyca,

HpOBe,I[éHHOFO K TOYKC KaCaHHA

ITonp3oBathes HpOCTGﬁHIHMH rCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHHUMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICIJI

6.15

HpOBOIII/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IOCTPOCHHA C IIOMOLILIO

UPKYJIId U JIMHENKH

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIC BUbI ‘-IeTI)IpéXYI‘OJ'II)HI/IKOB, nXx JJIEMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMH IIpU pCHICHUH I'COMETPUUCCKHUX 3aJa4

HpI/IMeHHTB CBOMCTBA TOYKH nepeceyeHud MEIuaH TpCYroJbHUKA

(TIeHTpa Macc) B pelieHU  3a1a4

6.3

6.4

Brnagers noHsTHMEM CpenHEH JIMHMM TPEYroJIbHUKAa MW Tpaleluu,
NPUMEHITh HX CBOMCTBAa MpPH PEIIEHUM TIE€OMETPUUYECKHX 3ajad.
[Tons3oBatecst Teopemont Paneca U TEOPEMON O MPONOPLHUOHATBHBIX

OTpPEC3Kax, MPUMCHATH UX IJIA PCHICHUS NPAKTUICCKUX 3a/1av

[IpumeHsaTh NOpU3HAKK MOAOOUS  TPEYrOJIbHUKOB B  PELIEHUU



TCOMCTPHUYCCKUX 3aaaYd

6.5

6.6

6.7

[Tonws3oBatbes Teopemoil [Iugaropa s pemieHns reoMeTpHUecKuX 1
IIpakTU4eCKuX 3amad. CTpouTh MaTEeMAaTHYECKYH0 MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOOUThb

COOTBETCTBYHOIIHE JJIMHBI

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYroyibHUKA. 1l0yIb30BaThCAd 3TUMH IMOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

Boruncnsate (pa3auyHbBIME  crioco0aMu) IUIOMIAAb TPEYrojbHUKA U
IUTOIIA MHOTOYTOJBHBIX (uryp (monp3ysch, rae HEoOX0IuMo,
KaNbKyIITOpoM). [IpUMEHATh MONMy4YeHHbIE YMEHUS B MPAKTHUECKHUX

3agadax

6.8

Bitagers NOHATHAMM BOIMCAaHHOTO M LICHTPAJIBHOI'O yIjla, UCIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX yIJax, yrilax MEeXAy XOpAaMu (CEeKyIUMHU) U
yrie MEXAy KacaTelbHOW M XOPIOW NPU PELIEHHH IE€OMETPUUYECKUX

3aaa4

6.9

6.10

9 KIIACC

BHaILCTB IIOHATUEM OIIMCAHHOI'O I-IE}TI-)IpéXYI“OJ'H)HI/IKa, IMPUMCHATH

CBOMCTBA OMMCAHHOI'O tleT]’:»IpéX}’l"OJ’IbHI/IKa IIpHu pCUHICHHUH 3a/1a4

HpI/IMeHHTB MOJIYYCHHBIC 3HAHWA Ha  IHIPAKTUKE —  CTPOUTH
MaATEMaTHU4YCCKUE MOJACIN TJId 3aaad peanLHoﬁ JKN3HHU W IPOBOJUTH
COOTBCTCTBYHOIIUEC  BBIUUCICHUA C HNPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMETPHH (TOJIB3YACH, T/I€ HEOOXOIUMO, KATBKYJISTOPOM)

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MIOMOLIBIO PA3JIMYHBIE DIIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTrOJIbHHUKA
(«pemieHne  TPAMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaanynﬂTopa) JJINHBI U YTJIbI JJIS HeTaOIMYHBIX 3HAUYEHUH

Ilonp30BaThCA (I)OpMYJ]aMI/I IpUBCACHUA )41 OCHOBHBIM

TPUTOHOMECTPUYCCKHUM TOXACCTBOM [JIsI HAXOXICHHA COOTHOIICHUM




MCKAY TPUTOHOMCTPHUYCCKUMHA BCIIMUNHAMUA

6.3

Hcnons3oBark TEOpEMBI CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHUS
Pa3IMYHBIX JIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMEHATH UX ITPU PCIICHUH IT'COMETPHUICCKUX 3ada4

6.4

Bnagers monsTHsMH TipeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX
JJIEMEHTOB MOA00HBIX (uryp. Ilomp3oBaThes CBOWCTBaMHU MOJOOUS
MPOU3BOJILHBIX (UTYP, YMETh BBIYHCIISATH JUTMHBI U HaXOAWUThH YIIIBI Y
noo0HbIX Quryp. [lpuMeHsTh CBOICTBa MOMOOHMS B MPAKTHYECKUX
3ama4ax. YMeTh MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKPYKaIOIIeM MUPE

6.5

[Monp30BaThcss TeEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTelIbHON

6.6

[lons30BaTbcst  BEKTOpPAMM, IIOHMMAaTbh HX TIEOMETPUYECKUH U
(bu3NYecKuil CMBICI, TPUMEHSTh MX B PEHICHUH T'€OMETPHYECKUX H
¢usnveckux 3amad. [IpuMEHSATH CKaIspHOE NPOU3BEICHHE BEKTOPOB

IJI HAXOKACHUS UIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B

PCUHICHHUU I'COMCTPUYCCKUX U IMTPAKTUYCCKUX 3aaq

6.8

6.9

6.10

BJ'IaIleTI) IOHATUAMH IMMPaBUJIBHOT'O MHOTI'OYroJIbHHKa, JJINHBI
OKPY’KHOCTH, MJIMHBI AYTHU OKPYKHOCTU U paﬂHaHHOP’I MCpPBI yTJIa,
YMCThb BBIMUCIIATH IUIOMIAAb Kpyra HW €10 YacTeu. HpI/IMeHHTL

MMOJIYUYCHHBIC YMCHUA B MIPAKTHYCCKUX 3adadax

HaxoauTe ocu MM LEHTPBl CUMMETPUH (GUTYp, TPUMEHSATh ABHIKEHHS

IIIIOCKOCTH B HpOCTCfII.HPIX cirydadax

[IpumeHsTh TOMyYyeHHBIE 3HAaHMS HA IPAKTUKE —  CTPOUTH
MaTeMaTUYECKHE MOJENN Ui 3aJa4 pealbHOW JKU3HH U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C TPUMEHEHHEM Tmoao0us U
TPUTOHOMETpUUECKUX (QYHKIUI (MONb3ysch, TA€ HEOO0XOIUMO,

KaJIbKYJISITOPOM)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmasi, OTpe30K, Jy4d. Yrou. Buas
6.1 yriaoB. BeprukanbHple M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOT'OyToJbHUK. [[apamienbHOCTh U NEPHEHANKYIISPHOCTD IPSMBIX
6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOH CHMMETpHH.
' [IpuMepsl cHMMETpPUH B OKpPYKarOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBI LUPKYIS U JIMHEUKU. TpeyroyibHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA
64 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TpEyroJbHUKA
6.5 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOro TpeyroibHuka. l[lpusHaku
' paBeHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa 1 NMPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA.
' Bueminue yriibl TpeyrojibHUKa
IIpsmoyronbHblii  TpeyroapHUK. (CBOMCTBO MeIUMaHbl IPSIMOYTOJIBHOTO
6.7 TPEYrojJbHUKA, MpPOBENEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonbiieM yrie © OOoJdbIIe CTOpOHE
TpeyrojabHuKa. lleprienquKyisp 1 HakJIOHHAast
6.9 I'eomeTpruueckoe Mmecto Touek. buccekTpuca yrma W CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTB W Kpyr, XOpJa M JWaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrojoKEHUE OKpPY)KHOCTH U mnpsmor. KacarenbHas u cekymas K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHas B YTOJIL. Bromcannas m ommcaHHas OKPY>KHOCTHU

TPEyroJibHUKa




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyTroaBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
63 Tpaneuus, paBHoOOKast Tpanenus, e€ CBoicTBa U npu3Haku. [IpsmMoyroiapHas
' Tpaneuus
6.4 Merton yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema dDaneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue 1MHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. IlpusHaku mogobus
' TpeyroJibHUKOB. [IprMeHeHre mojo0us Py peleHNH MPAKTUIECKUX 3a/1a9
67 @opmynbl A8 IUIOIIAAU TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu
63 CpoiictBa mmomaneit reomerpuueckux ¢uryp. OTHomeHHe TUIOIAAeH
' oTI00HBIX QUTyp
6.9 Beruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' IIPaKTUYECKHX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJECTBO. [pUTOHOMETpUYECKHE
¢bynkuun yrios B 30°, 45° u 60°
6.12 BrivcaHHbIE M IIEHTpPaJbHBIE YIUIBI, Yrojl MEXAY KacaTeJbHOM U XOpHOoH.
' VYTibl MEXAY XOp/IaMHU U CEKYIIUMU
6.13 BrnicanHble 1 ONKMCaHHBIE YETHIPEXYTOIBHUKHI
6.14 B3anmHoe pacrnonokeHue IByX OKpyxHocTel. Kacanue OKpyKHOCTEH.
' OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 Cunyc, xocunyc, Tanresc yrios ot 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE




TOXAeCTBO. POPMYIIbI IPUBEICHUS

Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue

6.2 IIPAaKTUYECKUX 3aJa4 C MCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeabHON
Bekrop,  mnmmHa  (MO&ynb) — BEKTOpA,  COHAIIPABICHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOKHO  HAIpPaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTopaMu. Pa3noxeHue BeKTopa 1o JIByM
HEKOJUJIMHEApHbIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansgpHoe NMpOoU3BeICHHE BEKTOPOB, IPUMEHEHUE JUIs
' HaXO0XJACHUS JUIMH U YIJIOB
JlexapTOoBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYXHOCTH B
6.7 KOOp/IMHATax, [epeceueHrne OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIUUCICHHUE JUIUH JyT
' OKPYKHOCTEM
6.10 [Inomane kpyra, CeKTOopa, CErMEHTa
6.11 JIBUKeHUsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUH ¢(uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslii nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATH MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUH
3aJ1a4; YMEHHUE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, NIPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEAEICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIAa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISTH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacdy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJpaTOB U

KBaJpaTa CyMMBbI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE NPU PELIECHUHU 33]1a4 U3 IPYruxX MpeaMeETOB
W TPAKTUYECKUX 33Ja4; YMEHUE HCIOJIb30BaTh KOOPAUHATHYIO
MNpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHBIIEEC 3HAYCHUS
byHKIHMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIleHHs 3a1ad U3 APYTux
y4eOHBIX TIPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TE€OMETpUYEcCKass  IMPOTPecCUr;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/a4, B TOM 4YHCIE 3a1ad U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTU YIPABJICHUS JIMYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTI:IpéX}/l"O.]'H:HI/II(,




napajjiesnorpaMM, pomMO, TNPSMOYTOJbHUK, KBajJpaT, Tpameuus;
OKPY’KHOCTb, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO)KJIECHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB
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YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MeXAYy HpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPAMOH; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPUIO U
nonobue ¢Guryp, napamieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe
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YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPECYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMEeTpUUYECKHE COOTHOLICHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAeH
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YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO
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VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM 4YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTH M  MPeoOpa3OBHIBATH
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uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHMBAThb BEPOATHOCTH peabHBIX
COOBITUH M SIBICHWUH, NMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUI;, 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucia. ApudMeTHdecKHe OIepaluu C PaldoOHAIbHBIMU
' YyHUCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTENEHb C pPALMOHAIBHBIM ITOKA3aTEJIEM.
. CBolicTBa CTENEHH

2.3 MHorouieHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUU

1s Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

- T'eomerpus, 7 kmacc / Mep3mik A.l'., Tlononckuii B.b., Sxkup M.C. AxumonepHoe
obmectBo «M3naTenpckuii neHTp «BenTtana-I'pady;
- T'eomerpus, 8 kmacc / Mep3mik A.l'., Tlononckuii B.b., fAAxkup M.C. AxumonepHoe
obmectBo «M3narenpckuii neHTp «Bentana-I'pady;
- T'eomerpus, 9 kmacc / Mepsmsak A.l'., Ilononckuit B.b., Skup M.C. Axumonepnoe
obmectBo «M3naTensckuii neHTp «Bentana-I'pady.

- I'eometpus, 7-9 xnacc / Aranacsu JI.C., byry3oB B.®., Kagomues C.b., Kucenesa JI.C.,

[To3usik D.I". AknmonepHoe obmiectBo «M3aarensckuii ieHTp «IIpocBemmenue.

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

- byuko E.B., Mep3msix A.I'., [Tononckuii B.b., SAxup M.C. I'eomerpusi. Meronnueckoe
nocobwue. 7 knacc. AkunonepHoe oouiectBo «M3narensckuii nentp «Bentana-I'pady;

- byuko E.B., Mep3nsak A.l'., Ilononckuii B.b., fAxup M.C. I'eomerpus. Meroguueckoe
nocodue. § kimacc. AkunonepHoe obmectBo «M3narensckuii neHtp «Benrtana-I'pady;

- byuko E.B., Mep3nsak A.I'., Ilononckuii B.b., Axkup M.C. I'eomerpusi. Meroauueckoe
nocodue. 9 knacc. AkunonepHoe obmecto «M3narenbckuil neHTp «Benrtana-I'pady;

- Mep3naxk A.I., Tlononckuit B.b., Pa6unoBnu E.M., Sxup M.C. Teomertpus.
Junaktuueckre Marepuanibl. 7 Kiacc. AKIMOHEpHOe oOmiecTBO «M3marenbckuil 1EeHTp
«BenTana-I'pady;

- Mep3maixk A.J., Ilomonckumit B.b., PabunoBnu E.M., Sxup M.C. TI'eomerpus.
JlunakTuueckue MaTepuaibl. 8 Kiacc. AKIHMOHepHOe oOmiecTBo «M3maTenbCKuil LEeHTp
«Benrana-I'pad»;

- Mepznak A.I'., Tlononckuit B.b., Pabunosuu E.M., Axup M.C. Teomerpus.
Junaktrueckre Marepuanbl. 9 kimacc. AKIUOHEpHOe oO0mmecTBo «M3marenbckuil 1MeHTp

«Benrana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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