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HOACHUTEJBHAA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX PAa3JejOB IIKOJbHOM MaTE€MaTHUKH,
UMEIOIINNA CBOEH 1ENbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpUr Ha YpPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOAUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
WCTUHHBIC YTBEPXKJICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA YEPTEX WIH
PUCYHOK, HAWTH TJIOMIAh 36MEJIBHOTO Y4acTKa, paCCUYUTATh HEOOXOAUMYIO JUTUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTEIIbHAS JIMHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIEIU  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU YUEOHBIMU
peIMETaMH, MOTUBUPOBATh UCIOJb30BaTh ONMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIUYUH», «JleKapToBbl KOOpAMHATHI HAa  IUIOCKOCTW,
«Bekrops», «JIBmkenus miaockoctuy, «IIpeodpazoBanus mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

7 KIIACC

HavanpHble noHsaTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble HW CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PAaBHOCTOPOHHMM  TPEYrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYIOJBHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIJie U OOJIbIIEH CTOPOHE TPEYrOJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTtpuca yria W CepeIUHHBINA
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
Cillyyau MapajjiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyrosnbHas Tpanenus.

Meron yaBoeHuss meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TPEyroJbHUKOB. [IpuMeHeHue mnomoOus TpPU PEIICHHH NPAKTHYECKUX 3ajad.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu pelnreHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble M LEHTpalbHBIE YTJIbI, YTOJ MEXAY KacaTeJIbHOW U XOpIOM.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIC
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JJIIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpalld HAJ BeKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IUIOCKOCTH. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN M NpsAMBIX. MeTox KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBribHBIE MHOTOYTOJBHHUKK. JInmmHa okpyxHOCTH. ['pamycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl  yuyeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBbI, K HMCIOJB30BAHUIO 3THUX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOTO 0OIIecTBa (HampumMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodecCHOHaTbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHWH, pacCyXIE€HUH, YMEHHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOILI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl 4YenoBeuecKon
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:



TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryispHas ¢undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIOoBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Ccpenbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHICCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) azanTanusi K U3MEHSIIOUIUMCS YCJIOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUThCS Yy JPYTUX JIIOJICH, MpUOOpETaTh B COBMECTHOHN JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS U JeUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble 1oruyeckue 1eMcTBuA:

e BBISBISATH M XApPAKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MaTEMAaTHUYECKUX
OOBEKTOB, TOHATHUNA, OTHOIICHUH MEXAy TMOHATUAMU, (POPMYIHPOBATH
ONIpEIECIICHUS NOHSATHH, YCTaHaBJIMBATh CYILIECTBEHHBIN MPU3HaK
KJaccu(ukanmyM, OCHOBaHMWS i OOOOIIEHUS U CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOIO aHAJIN3a;

e BOCHPUHUMATb, bopMyIpOBaTH u npeoOpa3oBhIBATH CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBISBISATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U NPOTUBOPEUYUS B
(dakTax, JaHHBIX, HAOJIOACHUSIX U YTBEPXKACHUSX, Mpeiaratb KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYMN;

e JleNIaThb BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JE€IYKTHBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHUM, YMO3AKITIOUECHUI o aHaJIOTHH;



pa3buparh J0Ka3aTeNbCTBA MATEMAaTHMUECKUX YTBEP)KIEHUHM (IIpsIMble U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIBHO HECJIOXHbBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BEICTPAUBATh apryMEHTALIMIO, IPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CHOCOO pelleHHs Y4yeOHOW 3agaud  (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pELICHUs, BbIOMpaTh Haubojiee MOAXOASAIMH C  y4€ToM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

UCIIOJIB30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHL, (PUKCUPYIOLUIUE MPOTUBOpEUYUE, MpodseMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaThb UCKOMOE M JaHHOE, (POPMUPOBATH T'MIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTh MO  CAaMOCTOATEIbHO  COCTaBJIEHHOMY IUIAHY  HECJIOXHBIM
DKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEM
MaTEeMaTHYECKOTro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTYy COOOM;
CaMOCTOSITENIbHO (pOpMyIMpoBaTh OOOOLIEHHST W BBIBOJABI MO pE3yJbTaTam
OPOBEAEHHOIO HAOMIOACHMS, MCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLEcca, a TaKXe BbIABUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBIIATH  HEIOCTATOYHOCTh W W30BITOYHOCTH WH(MOpMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa9H;

BBEIOMpPATh, aHAJM3UPOBATh, CHCTEMATH3UPOBATh H  HHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U ()OPM MPEACTABICHHUS;

BBIOMpATh (PopMy mpeacTaBieHus HHOOPMAIIMU U WILTIOCTPUPOBATH pelIaeMble
3aJlayu CXeMaMH, TharpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAIUSMH,
OIICHMBATh HAAGKHOCTH HH(POPMAIMA 1O KPUTEPHUSAM, TPEITIOKCHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

e BOCHPUHUMAThH U (GOPMYIUPOBATH CYXKACHUSI B COOTBETCTBUU C YCIOBUSIMU

U LUEeIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS

B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOIy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0Jle 00CYXIIEHHUsl 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBI,

npoOJemMbl, pelraeMol 3aJayd, BbICKa3bIBaTh HJIEH, HAlEJICHHBIE HA IOUCK

pELIEHHUsI, COTIOCTABIATh CBOM CYXIEHUS C CYXIACHUAMH IOPYTUX YYaCTHHUKOB

nuanora, oOHapyuBaTh pa3jiudKle U CXOJICTBO MO3UIUH, B KOPPEKTHOU (opme

dbopMynupoBaTh pasHoriacus, CBOU BO3PAKECHUS;



e MPEACTABIATH PE3yJbTaThl pPEUICHUs 3aJlayd, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOEKTa, CAMOCTOSITENILHO BBIOMPATh (POpPMAT BBICTYIICHUS C Y4ETOM 3ajad
MPE3EHTAllUK U OCOOEHHOCTEHN ayIuTOPUU;

e TMOHMMATh W HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W HWHAMBHUIYaTbHOM
paboTHI NPU PENICHUN YUEOHBIX MaTEeMaTHYECKHUX 3a/aY;

e MPUHUMATH 1I€JIb COBMECTHON JESATENbHOCTH, IJIAHUPOBATh OPraHU3aIHUIO
COBMECTHOM pabOoThI, pacrpeaeisTh BUbl paboT, JOrOBapUBaTLCS, 00CYXKAATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JIFOJICH;

e Y4YacCTBOBAaTh B T'PYIIOBBIX (opMax paboThl (0OCYKIeHHS, OOMEH MHEHUSIMH,
MO3TOBbIE IITYPMBl W JApPYru€), BBHINOJIHATH CBOIO YacTh paboOTBl |
KOOPJIMHUPOBATh CBOM JCUCTBUS C JAPYTMMH YJ€HAMU KOMaH[bl, OLIEHUBAThH
KauecTBO  CBOEro  BKJIaJa B  OOmMMIA  MPOAYKT MO  KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IJIaH, aITOPUTM PELLIECHUA 3a7a4u (UM €ro 4acTh),
BBIOMPATH CIIOCOO PEIICHHS] C YYETOM HMMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPUAHTBHI PELICHUN C
y4€TOM HOBOI MH(OPMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIN HHTEJJICKT:

e BJIAJETh CIOCOOAMU CaMOIPOBEPKU, CaMOKOHTPOJIA Mpolecca M pe3yibTaTa
pelIeHHs] MaTeEMaTUYECKOM 3a7auH;

e MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PELICHUMU 3aJauH,
BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLIEHUBATH COOTBETCTBUE pe3yibTaTa AESITENIbHOCTA IOCTABIEHHON WLEIU U
YCIOBUSIM, OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEJOCTHXKEHMS IIeliH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuyeHuss B 7 kJjacce O0Oy4arOUUHCS TMOJYYUT CIICTYIOIINE
peIMEeTHbIE PE3YyIbTaThI:

Pacro3HaBaTh M3ydeHHbIE TEOMETpUYECKHE (UTYpPHI, OINpenensTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETpUYECKHE (UTYpBI, BBINOIHATH
YepTeKH 1O YCIOBHIO 3amadyd. VI3MepsTh JHMHEWHbIE W YIJOBBIC BEIWYHHBI.
Pemarsb 3a1aum Ha BEIYMCIICHHUE JIMH OTPE3KOB U BEJIMYKH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peaNbHON KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PazmmuaTh pasMepsl 3THX
O00BEKTOB o MOPSIKY BEJIMYMHBI.



CTpouTh 4epTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCsd MpPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOILHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TI€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TpPEYTOJIbHUKOB,
CBOMCTBOM  MEJHWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe nMapayiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTh napauieIbHOCTh MPSIMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JI0 TOYEK APYTOM MPSIMOU.

PemaTte 3a1aumn Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIYMCIICHUS M HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNN [BYX IapaJUICIbHBIX IPSAMBIX CEKyllenh. Pemare mnpakTudeckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

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

@opMynUpPOBaTh ONPEHECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, TTOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWMCTBA IPHU
pEIICHUY 3a7a4.

Brnagete MoOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonp3oBaThcs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bianers noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BaThCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, IPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCAd NPOCTEUIIMMU T'€OMETPUUYECKUMHU HEPABEHCTBAMM, [IOHUMATh
UX ITPAKTUYECKUNA CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO LIUPKYJIA U
JIMHENKH.

K konmy oOydenus B 8 kiacce oOyd4aromuiicss MOJYYHUT CIEIyIOIIHNE
MIPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIIEHUHA T€OMETPUYECKUX 3a/1au.

[IpuMeHsATh CBOMCTBA TOYKHM IMEPECEUCHHS MEUaH TpeyroyibHUKa (LIEHTpa
Macc) B pelIeHnn 3a7ad4.



Bnaners noHsTHEM CpelHEN JMHMM TPEYroJIbHUKA M Tpaneluuy, IPUMEHATh
UX CBOMCTBa IpH pPEIIEHWU TeoMeTpuueckux 3ajaad. llomp3oBaThcsi Teopemoi
daneca 1 TEOPEMOH O MPOMOPLUOHAIBHBIX OTpe3KaX, IPUMEHATh UX JUJISl PELICHMUS
PaKTUYECKUX 3a/a4.

[TpuMeHsTh MpU3HAKKU OO0 TPEYTOIBHUKOB B PEIICHUH T'€OMETPUIECKIX
3ajad.

[Tone3oBatbess Teopemoil [ludaropa nans pemieHUss TEOMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO J€NIATh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagete DOHATHSAMUM CHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonb30BaTbcst ITUMHU MOHATUSAMU JUISI PELLICHUS
IPAKTUYECKUX 3ajau.

Beruncnars (pa3niuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX ~ (GUryp (MONB3YysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh OyYeHHBbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BiageTts NOHATHAMM BIHCAaHHOTO W LEHTPAJIBHOIO YIja, MCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, yIrjlax MeXay XopAaMmH (CEKYLIUMU) U YIie MEXIY
KacaTeJIbHOM U XOPJAOU IPH PELIICHUH T€OMETPUYECKUX 3a1a4.

BnaneTe MoHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MOJIy4EHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEJIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TOPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xonmy oOyuyeHuss B 9 kjacce o0Oyd4aromuics MOJYYUT CIIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOIUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («pelmeHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KalbKyJIATOPa) AJTUHBI
Y YTJIbI 1Sl HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBatbes popmynamMu MpPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXXJIEHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKIECHUS Pa3JIMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELIEHWE TPEYTOJIBHUKOBY»), MPUMEHATh HX IPHU
pelIeHUU TeOMETPUYECKUX 3a/1au.

Brnagets moHsTMSIMH  npeoOpa3oBaHMs  MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonb30BaThCS CBOMCTBAMH MO100MS MPOU3BOIHHBIX
buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX (uryp.



[TpumeHsTh cBOMCTBA OAOOMS B MPAKTUYECKUX 3ajadyax. Y METh PUBOAUTH
IpUMEpPBI OJTOOHBIX (PUTYP B OKPYKAOILEM MUDE.

[Tosp30BaTECA TEOPpEMAMU O NMPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BEACHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUUECKUNA W (DU3HUECKUI
CMBICJ, TNPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0KICHHUSI IIUH U YIJIOB.

[Tonb30BaTbCA METOJAOM KOOPJIMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Branete NOHATHSMH NMPABUIBHOIO MHOIOYT'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTM OKPY’KHOCTH W PaJMaHHON MEpHI yrjia, yMETh BBIYMCIATH ILIOIIAIb
Kpyra u ero yacteil. [IpuMeHsTh NoJydeHHbIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHKECHHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM IMOAO0OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (IOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB M TeM
Ne ni/m Kontposbnbie IIpakTuyeckue (undposbie)
NPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
[Ipocreiimne reomeTpuueckue GUrypbl U UX
1 CBI:)fICTBa Nzme eHI/Ilz reome I(/IbquyIfI/IX 14 bubmmorexa [JOK
' P R https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [JOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CyMMa YIJI0B 14 1 bubnunoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpyx)HOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnorexa [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
° TosToperne, 0bobmenne snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

8 KVIACC

KosmuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB
Ne ni/m Kourpoubnble IIpakrnuyeckue (uudposore)
U TeM MPOrpamMMmbl Bcero
padoThI paboTnI o0pa3oBaTe/bHbIC
pecypcsl
n bu6nmoreka [IOK
L HervipExyrombiiticn 12 1 https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HbIC 15 1 bubmmorexa [TOK
ponoptt P > 1O https://m.edsoo.ru/7f417e18
TPEYroJIbHUKH
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJ'IHLHI/IKOB u deOl"O OJiJ:HHLIX ¢bur 14 1 bubmorexa LOK
eyt " P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
bu6nuoreka [IOK
4 T IT 10 1
eopema [Iudaropa u Hauaga TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka [JOK
Kacarenbnsle k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bu6nuoreka [IOK
6 IT i 4 1
OBTOpCHIE, 000DUICHKE 3HaNHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/m Konrpoabnbie IIpakTuyeckue (un¢posbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bubnnoreka HOK
CHUHYCOB. PenieHue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pazoBanue nonodbus. Metpuueckue 10 1 bubnmnorexka HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
B 12 1
3 CHTOPE! https://m.edsoo.ru/7f4lal2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 brbmmorexa LTOK
P pA https://m.edsoo.ru/7f4lal2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nHa
5 OKPY’KHOCTH M ILIOIIAAb Kpyra. Beruncinenue 8 bubnuoreka LOK
Py - tHanL kpyra. https://m.edsoo.ru/7f41al2c
ionianen
bu6mmoreka [IOK
6 JABHOKEHHS ITIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3alus 7 5 bubnmnorexka [JOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA
['eomeTpus 7-9 ki JI.C. AranacsiH, B.®. byry3osa, C.b. Kagomuesa u ap.
Mocksa, «IIpocBemenue» 2023

METOJINYECKHNE MATEPHAJIBI U1 YUUTEJIA
[Toypounbie mnanel mo ydeOHuky ['eomerpus 7-9 xn JI.C. AranacsH, B.D.
byry3oBa, C.b. KagomiieBa u ap Bosrorpan, u3aateibCTBO «Y UUTENbY

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmorexa IIOK
https://lesson.academy-content.myschool.edu.ru/02.1/05
https://lesson.academy-content.myschool.edu.ru/02.1/06






