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HOACHUTEJIBHAA 3AIIMCKA

l'eomeTpuss Kak OAMH M3 OCHOBHBIX pAa3leliOB  IIKOJbHOM
MaTe€MaTUKH, UMEIOUIUI CBOEH LEIbI0 00ECeYnTh U3yUEHHE CBOMCTB U
pa3mepoB (GUryp, uX OTHOIICHUN U B3aUMHOE PACIIOJIOKEHUE, OMTUPACTCS
Ha JIOTUYECKYIO, TOKA3aTEIbHYIO JIUHUIO. [[eHHOCTh N3yUeHUsI TEOMETPUH
Ha yYpOBHE OCHOBHOI'O 00IIEero oOpa3oBaHUs 3aKIIOYAETCSd B TOM, 4YTO
00y4Jaromuiicst yYUTCSl TPOBOJIUTH JIOKAa3aTEIbHbIE PACCYKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEHHUS], J10Ka3bIBaTh WCTUHHBIC YTBEPXKACHUA H
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYKICHUS «OT
IPOTUBHOTO», OTJAWYATh CBOMCTBA OT TMPU3HAKOB, (OPMyIHpPOBATH
oOpaTHbIe YTBEPKACHUS.

Btopoii 1e1pt0 U3yueHHs TEOMETPUU SIBIISIETCS HCIOJIb30BaHUE €€
KaK HWHCTPYMEHTa TIPU PEUICHHMM KaK MaTeMaTUYeCKUX, TaK W
NpPaKTUYECKUX  3a/Ja4, BCTPEYAIOIIMXCA B  pEaJbHOM  KU3HHU.
OOyuaronuiics JOJDKEH HAYYUThCS OMNPENENUTh TeOMETPUUYECKYIO
burypy, onvcarb CIOBaMH JAHHBIN YePTEK WIM PUCYHOK, HANTH IUIOIIAAh
3eMEIBHOTO y4acTka, paccuuTaTh HEOOXOUMYIO JUTAHY
ONTOBOJIOKOHHOTO Kabens wuiu TpeOyemble pa3sMepbl rapaxa is
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIWUTEIbHASI JUHUS B
n3ydyeHuu reometpuu. IIpu pelnieHun 3amad NpakTUYECKOTO XapakTepa
OoOydJaromuiicsl y4uTCs CTPOUTh MAaTEMAaTHYECKUE MOJIENU peaTbHbIX
KU3HEHHBIX  CHUTYyallMd, TMPOBOJAWTh BBIYUCICHUS UM  OICHUBATh
aJI€KBaTHOCTh MOJIyYEHHOT'O PE3yJIbTaTa.

KpaitHe BaXXHO NOMYEPKUBATH CBSI3M TEOMETPUHU C JPYTUMHU
y4eOHBIMH TpEeAMETaMU, MOTHUBUPOBATH HCIOIB30BATH OIpPEaeIICHUs
reOMETPUYECKUX (QUTYp M TOHATUN, JIEMOHCTPUPOBATH TNPUMEHEHUE
MOJIYYCHHBIX YMEHUU B (DU3UKE W TEXHHKE. DTU CBS3M Hanbosee spKo
BUJIHBI B TeMax «Bektopsl», «TpUTrOHOMETPUYECKHE COOTHOLICHUS»,
«Meton koopauHaT» u «Teopema Iludaropay.

VYyeOnbiii kypc «l'eomeTpus» BKIIOYAECT CIEAYIOUIME OCHOBHBIC
pasnensl coxepxaHusi: «l'eomeTpuueckue QUTYpbl M HX CBONCTBay,
«3MepeHne reoMeTpUUECKUX BEIUYMHY», «JlekapToBbl KOOpPAMHATHI Ha
mIockocTH», «BekTopb», «/[BmkeHus miockoctn», «IIpeobpazoBanus
OO0 M.

Ha u3ydenue yue6HOTO Kypca «I'eomerpus» orBoautcs 204 daca: B
7 xnacce — 68 yacoB (2 yaca B Heziento), B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
7 KITIACC

Havanenubie monsatus reomerpun. Touka, mpsmas, OTPE30K, JIy4.
VYron. Buasl yrinos. BepTukanbHble U CMEXKHBIE YIUIbl. buccekrpuca yria.
JlomaHasi, MHOroyroiabHuK. I[lapajienbHOCT U NEPHNEHIUKYISAPHOCTH
MIPSAMBIX.

CummeTtpuunbie ¢purypbl. OCHOBHBIE CBOMCTBA OCEBON CUMMETPHUHU.
IIprMepsl CUMMETPUU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHUSA C IIOMOIIBIO ULUPKYJIS W JIMHEHKH.
Tpeyronasnuk. BeicoTa, Mennana, Ouccekrpuca, uX CBOMCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUHN TpeyroiabHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CaolicTBa U pHU3HAKU paBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MNpU3HAKU NapalieNbHbIX MNpAMbIX. CyMmma yrioB
TpeyrojibHuKa. BHenIHue yriel TpeyrojbHUKa.

[IpssmMoyTrobHbIMI TPEYrOJIbHUK. CBoiicTBO MEIUaHbI
IPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA, IPOBEAEHHOM K runorenyse. [Ipusnaku
paBeHCTBA MPSMOYT'OJIBHBIX ~ TPEYTrOJIbHUKOB. [IpssMOyTONIBHBIN
TPEYTOJbHUK C yriioMm B 30°.

HepaBenctBa B reoMmeTpuu:  HEPABEHCTBO  TPEYIOJIbHUKA,
HEpaBEHCTBO O JUIMHE JIOMaHOW, Teopema o OoJiblleM yrie U Oonbliei
CTOPOHE TPEYroiabHUKA. [lepneHauKyIIAp U HAKJIOHHA.

I'eomerpuueckoe MecTo TOYeK. buccexktpuca yria U cepeIvHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYI, XOpAa M AUaMeTp, UX CBOMCTBa. B3anmMHoe
pacCIIONIOKEHUE OKPYXKHOCTH U mnpsmon. KacarenbHas u cexkymas K
OKpyx)HOCTH. OKpY>XHOCTb, BIMCAaHHAs B YroJjl. BnucaHHas U onucaHHas
OKPY>KHOCTH TPEYIOJIbHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapamienorpamm, €ro nmpu3Haku U CBOWCTBA.
YacTHble ciydyau mapajijieiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaapar),
UX MPU3HAKU U CBOMCTBA. Tpamnenus, paBHOOOKasi Tpaneuus, €€ CBOMCTBa
u npusHaku. [IpssmoyronpHas Tpanenus.

Meton yasoenuss Mmenuanbl. LleHTpanpHas cummerpusa. Teopema
daneca ¥ TeOpeMa O IMPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue 7nWHUM TpeyroiabHUKa U Tpamenuu. lLleHTp Macc
TPEYroJIbHUKA.

[Tomobue TpeyrombHUKOB, Kodhdumment mnogodus. I[lpusHaku
momoOusi  TpeyrolbHHUKOB. [IpuMeHeHue moOAOOMsS TpU  PEHICHUH
MMPAKTUYECKUX 3aa4.

CaoiicTBa TUIOMIaAe TeoMeTpudeckux ¢uryp. DopMynbl s
IJIOIIAIM  TPEYroJibHUKA, MapajjejgorpaMma, pomba U  Tpamneuuu.
OTHOIICHHUE TIIOIIAICH MOI0OHBIX (UTYD.



Beruncnenue momaned TpeyroabHUKOB MU MHOIOYTOJIBHUKOB Ha
KJIeTYaTOM Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu
pELLIEHUY NTPAKTUYECKUX 3a7ay.

CuHyc, KOCHHYC, TaHIE€HC OCTpPOro yria HpsSIMOYTOJIbHOTO
TPEyroJIbHUKA. OcHoBHOE TPUTOHOMETPUUECKOE TOXJIECTBO.
Tpuronomerpuueckue pynkuuu yrios B 30, 45 u 60°.

Brnucannble ¥ LEHTpaJbHBIE YIJIbI, YIOJI MEXAY KacaTelbHOM U
XOpAOH. YTkl MEXAY XOPAaMHU U CEKYIIMMU. BIMcaHHbIE U ONMCaHHBIE
YEeThIPEXYTOJbHUKHA. B3anMHOE pacronoXeHHUE [ABYX OKPYKHOCTEH.
Kacanue okpyxxnocreit. O01ne kacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TtaHreHc yriaoB ot 0 pgo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYITBI TPUBEICHUS.

Pemienue tpeyronbHukoB. TeopeMa KOCUHYCOB M T€OpeMa CUHYCOB.
Pemienne mpakTuuecKkux 3aj1ad ¢ UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CHHYCOB.

[IpeobpazoBanue moao6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o MpoU3BeICHUU OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCaTEeIbHOM.

Bekrop, mnmumHa (MOaysib) BEKTOpa, COHAINPAaBICHHBIE BEKTOPHI,
IPOTUBOMOJIOAKHO HAIPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpalliy HaJl BeKTopaMu. Pa3nokeHue BeKTopa 1o
IBYM HEKOJUIMHEapHbIM BekTopaMm. Koopauuatel BekTopa. CkalsipHOE
IPOU3BE/ICHUE BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHUS JIUH U YTJIOB.

JlekapTOBbl KOOpPAMHATBHI Ha IUIOCKOCTU. YPaBHEHHUs MPSMOU U
OKPY)KHOCTH B KOOpAMHATaX, INEPECEUCHUE OKPYKHOCTEH U MPSMBIX.
Meton KOOpAMHAT U €T0 IPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKHU. [[HA OKpy)HOCTH. ['pamycHas u
paguaHHas Mepa yriia, BBIYMCIEHUE JJIMH yT OKpykHOocTel. I[lnomansb
KpyTa, CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH UM BHYTPEHHHUE CUMMETpUH  QUryp
(anemeHTapHbIe peAcTaBieHus). [lapamnensublii nepedoc. [1oBopoT.



IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJibTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MNPOLLIOMY M HACTOALIEMY POCCUHCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHHMSIM POCCHUUCKHUX
MAaTE€MATHUKOB M POCCUMCKON MaTeMaTH4YeCKOM IKOJIbI, K UCIIOJIb30BaHUIO
ATUX JOCTH)KEHHUM B IPYTrUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEH TrpakJaHWHA U
peanu3aluu €ro Ipas, IPEICTAaBICHHUEM O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMSI  PA3JIMYHBIX  CTPYKTYp, SBJICHUH, MpOLEIyp
IPaXKJaHCKOTO O0IIecTBa (HarpuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
OOCYXXJIGHUIO OJTUYECKMX TpPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM
OPUMEHEHHEM JOCTHKEHUN HAyKHh, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOW Ha aKTMBHOE YYaCTHUE B PEIICHUU MPAKTUYECKUX 3a7a4
MaTEeMaTU4YECKOM HaIlPaBJICHHOCTH, OCO3HAHHMEM BaXXHOCTH
MaTeMaTUYeCKOro O0pa30BaHUsA Ha TMPOTHKEHUM BCEH JKU3HM JUIA
yClemHOW  Npo(eCCHOHAIBHONW  JAEATENbHOCTH M pa3BUTUEM
HEOOXOAMMBIX YMEHHMI, OCO3HaHHBIM BBIOOPDOM U  IOCTPOECHUEM
MHIUBUIYAJIbHOM TPAeKTOPUU OOpa30BaHUA U >KU3HEHHBIX IIJIAHOB C
y4€TOM JIMUHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPUSATHUIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyKIECHUM, YMEHHUIO
BUJIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTaluel B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX
NpeCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa,
IpUPOJIbI U O0IIeCTBA, TOHUMAaHUEM MaTeMaTHYEeCKOM HayKH Kak chepsl
YeJIOBEYECKOM JESITEIIbHOCTH, 3TAllOB €€ pPa3BUTHS M 3HAYMMOCTU IS
pa3BUTHS  LMBWIW3ALMH, OBJIAJECHUEM  S3BIKOM MaTE€MaTUKH U
MaTeMaTU4YeCKOM KyJIbTypOi KaK CpeICTBOM IIO3HAHUS MUPA, OBJIAICHUEM
IIPOCTENIINMU HAaBBIKAMH UCCIIEA0BATEIbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHUPOBaAHHE KYJIbTYPbI
310POBbS ¥ SMOLUOHAJIBHOI0 0JIAT OOy YHsI:

TOTOBHOCTBIO MPUMEHATh MaT€MaTHYECKHE 3HAHUS B HHTEpecax
CBOETO 3/10pPOBbs, BEJAEHUS 310pOBOI0 00pa3a )KU3HU (310pOBOE NUTAHUE,
cOQJIaHCHPOBAHHBIA PEXXHUM 3aHATUN U OTIbIXA, pEryiisipHas (pusndeckas
aKTUBHOCTbH), C(OPMUPOBAHHOCTHIO HaBbIKAa peQIIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro YeJIOBeKa;

7) 3K0JIOTNYeCKOe BOCTIUTAHME:
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OpUCHTALlUE Ha IPUMEHEHUE MAaTEeMaTUYEeCKUX 3HAHUM I
pelleHuss 3ajad B O0JIACTM COXPAaHHOCTH OKPY’KAIOLIEH Cpensl,
IJIAHUPOBAHUS IIOCTYIIKOB U OLEHKHM MX BO3MOJKHBIX IIOCJICIACTBUM IS
OKpyXXaloIlllel  Cpelbl,  OCO3HAHMEM  IJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X peIIeHHUS;

8) ajanTanusi K M3MEHSAIIUMCH YCJIOBHSM COLMAJIBHON H
NPUPOJHOMN cpeabl:

FOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEACIEHHOCTH,
IIOBBILLICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUUECKYIO
NEATENIbHOCTh, B TOM YMCJIE YMEHHE YUYUTBCA Yy JPYyIUX JIOJEH,
npuoOpeTaTb B COBMECTHOM AESTENbHOCTH HOBBIE 3HAHMS, HABBIKU U
KOMIIETECHIIUY U3 OIIbITA APYTUX;

HEOOXOJIMMOCThI0O B ()OPMHPOBAHMM HOBBIX 3HaHUHM, B TOM YHCIIE
dopMynupoBaTh UIEU, TOHITHS, TUNOTE3bl 00 OOBEKTAaX U SIBJICHUSX, B
TOM YHCII€ paHEE HEU3BECTHBIX, OCO3HABaTh AEPUIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh
CTPECCOBYIO  CHUTYyallUI0  Kak  BbI30B, TpeOyIOLMil  KOHTpMep,
KOPPEKTHUPOBATh MPUHUMAEMBIE PEIICHUS U IeUCTBUs, (OPMYIHPOBATH U
OLICHMBATh PUCKHU U TOCIEACTBUS, HOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIbTATbHI
Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3zoBble Jornueckue AecTBUA:

e BBUIBISATH M  XapaKTEPU30BaTh  CYUIECTBEHHBbIE  IPU3HAKU
MATEMATUYECKUX OOBEKTOB, TMOHATUN, OTHOIICHUH MEXIy
HNOHATUSIMH, dbopmynpoBaTh ONpeaeIICHUS MOHSATHUH,
yCTaHABIMBATh  CYIIECTBEHHBIH  MPHU3HAK  KJIacCU(UKAIIIH,
OCHOBaHUS JIJIs1 0000IIEHHS U CPABHEHUSI, KPUTEPUU TPOBOIUMOTO
aHaIu3a;

e BOCIPUHUMATh, GOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKICHHUS:
yYTBEPAUTEIbHBIE W OTPULATEIbHBIE, €IUHUYHBIC, YacCTHBIE H
oO1ue, yCiIoOBHBIE,

e BBIIBISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U
pOTUBOpeUns B haKTax, JaHHBIX, HAOIIOICHUSAX U YTBEPKICHUSX,
npejyiaratb KpUTEPUM JJisl  BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€ TYKTUBHBIX
U MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHHUI 110 aHAJIOTUU;

e pa3bupaTh JI0Ka3aTENbCTBA MATEMATHYECKUX  yTBEPKIACHUHN
(mpsiMble W OT NPOTUBHOTO), MPOBOJUTH CAMOCTOATEIIHHO
HECJIOKHbBIE JI0Ka3aTeIbCTBA MaTeMaTH4eCKUX (bakToB,
BBICTpaMBaThb  apryMEHTAllUIO,  TMPUBOJAUTH  HPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH crmoco0 pemieHus Yy4eOHOW 3amaun (CpaBHHBATh
HECKOJIbKO BApPUAHTOB PEIICHUS], BHIOMPATh HAMOO0JIee MO X0 AN
C Y4€TOM CaMOCTOATENIbHO BBIJICICHHBIX KPUTEPHUEB).
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Ba3oBble ucciienoBarejbcKue 1eHCTBHUA.

HCII0JIB30BaTh BOIMPOCHl KaK HCCIAEAOBATENbCKUNA HHCTPYMEHT
ITO3HAHMS, bopmynrpoBaTh BOIIPOCBI, dukcupymomue
MpPOTUBOpPEYHE, MPOOJIEMY, CaMOCTOATEIbHO YCTAHABIMBATH
UCKOMOE W JaHHO€, (OpMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH
CBOIO MTO3ULIMIO, MHEHHUE;

OPOBOAUTH MO  CaMOCTOATENbHO  COCTaBICHHOMY  ILJIaHY
HECJIOXKHBIM  JKCIEPUMEHT, HEeOOJbUIOE HCCIEJOBaHUE 110
YCTAHOBJIEHUIO  OCOOEHHOCTEM  MaTeMaTU4YEeCKOro  OOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOO;

CaMOCTOSITEILbHO (HOPMYJIIUPOBATH OOOOIIEHUS U BBIBOJABI 10
pe3yinbTataM  NPOBEAEHHOTO  HAONIOAEHUS,  UCCIEIOBaHUS,
OLICHMBATh JIOCTOBEPHOCTh MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IeHMI;

OPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE MpoOIEcca, a TakkKe
BBIJIBUTATh MPEATIOIOKEHHSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBIABJIATE HCOOCTATOYHOCTD H M30BITOYHOCTH I/IH(i)OpMaIII/II/I,
JaHHBIX, HGO6XOJII/IMLIX I pCIICHUA 3a/1a4n,

BbIOUpATH, aHAJIM3UPOBATD, CUCTEMaTU3UPOBaTh u
UHTEPIPETUPOBATh MH(OOPMAIMIO PA3JIUYHBIX BUAOB U (popm
Ipe/ICTaBIICHUS;

BbIOMpATH bopmy MIPEACTABICHUS uH(pOpMaIIH U

WITIOCTPUPOBATh pelIaeMble 3a7add CXeMaMH, JHarpaMMaMH,
WHOU TpaduKol U UX KOMOMHAITUSMU,

OLICHWBATh  HANEKHOCT,  HMHQOpPMAMKM MO  KPUTECPHSIM,
NPEe/I0KEHHBIM YUUTEIEeM 17001 copMyTHUPOBAHHBIM
CaMOCTOSITEITTHHO.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eificTBUS:

BOCIIPUHUMATh M (POPMYIUPOBATh CYXKJICHHUS B COOTBETCTBHH C
YCIIOBUSIMHU U IIETISIMH OOIIICHUS, ICHO, TOYHO, TPaMOTHO BhIPa)KaTh
CBOIO TOUKY 3PEHHUSI B YCTHBIX UM NHUCbMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS TI0 XOJly pEUIeHMs 3aJa4yd, KOMMEHTHPOBATH
MTOJIYYEHHBIN PE3yiIbTaT;

B X0J1¢ 00CYKIEHHUS 3a]1aBaTh BOIPOCHI 10 CYIIECTBY 00CYyKIaeMOn
TEMBI, MpPOOJIeMBl, pelaeMol 3aJayd, BHICKA3bIBATH HJICH,
HalleJICHHBIE Ha MOMCK PEIIEHUsI, COTIOCTABIATh CBOU CYXKICHUS C
CY)XJICHHSIMHA JIPYTUX YYaCTHUKOB JHayiora, OOHApyXKUBaTh
pasMuue W CXOJCTBO TIO3WIMHA, B KOPPEKTHOH ¢dopme
(dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABNIATh PE3YJAbTAaThl PEIICHUs 3aJaud, DSKCIICPUMEHTA,
UCCJICOBAHUS, IIPOCKTa, CAMOCTOSTEIBHO BBIOHMpaTh QopmaT
BBICTYIUICHHSI C Y4Y€TOM 3a7a4d MPE3CeHTAllUM U OCOOCHHOCTEU

ayIUTOPUH;
NOHMMaTh M UCIOJb30BaTh IPEUMYIIECTBA KOMAaHAHOM W
VHIUBUYyaJIbHOU paboThI pu peuieHun y4eOHBIX

MaTeMaTUYECKUX 3a]1a4;
OpUHUMATh 1I€JIb COBMECTHOM JI€ITENIbHOCTH, IJIaHUPOBATh
OpraHU3alMI0 COBMECTHOM pabOThI, pacHpenesisiTh BUALI padoT,
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JOTOBapUBaThCS, OOCYXKIaTh MpPOLECC U pe3ydabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e y4YacTBOBaTh B IPyHHOBBIX (opMax pabOThl (0OCYyxkAeHUS, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITOIHSATH CBOIO YacTh
paboThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C IPYTUMHU UYJIEHAMU
KOMAaH/Ibl, OLIEHUBATh Ka4Y€CTBO CBOETO BKJIaJa B OOLIUNA MPOIYKT
o KPUTEPUSIM, c(hOpMyITUPOBAHHBIM y4acTHUKaAMHU
B3aUMOJICCTBUS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC ACHCTBHUS

Camoopranusanus:

e CAMOCTOSITEJIbHO COCTaBJSATh IUJIaH, AJTOPUTM pPEIICHUs 3aJ1auu
(WM €T0 YacTh), BRLIOUPATh CIIOCO0 PEIICHUS ¢ YYETOM UMEIOIIUXCS
PECYpCcoB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHUPOBATh U
KOPPEKTUPOBAaTh  BapHaHThl pEHIEHUH ¢  y4y€TOM  HOBOM
uH(pOpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca u
pe3yibTaTa penieHrus MaTeMaTHYeCKOn 3aa4u;

e TMPEIBUACTH TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYThH ITPH PEIICHUU
3a/1a4i, BHOCUTb KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATCIbHOCTH TOCTABICHHON
eI U YCIOBHSAM, OOBSICHATh MPUYUHBI JOCTHUXKEHUS WIH
HEJOCTM)KEHUST IIeJIM, HaXOJIWTh OMMUOKYy, JaBaTh OIICHKY
pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity oOyueHust B 7 kjiacce 00yJarouaiics OJIYIHUT CJICIYIONIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh H3y4eHHBIC TEOMETPUICCKUE PUTYPHI, OTIPEICIIATh UX
B3aMHOE pACIOJIOXKEHUE, H300pakaTh TIeOMEeTpUYecKue (Urypsl,
BBITIOJIHATh YEPTEXKHU TI0 YCIOBHIO 3a7add. M3MepsaTh IWHEHHBIE |
yIJIOBBIC BEJMYHMHBI. PemaTth 3aaun Ha BBIYUCICHUE JJIMH OTPE3KOB H
BEJIUYHH YTJIOB.

Jlenatb TpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJTUYHMH MIPEIMETOB
B pEAIbHOM KU3HHU, Pa3MEPOB MPUPOIHBIX 00BbEKTOB. Pa3nndars pazMepsl
ATUX 0OBEKTOB TIO MOPSIIKY BEIIUUNHBI.

CTpouTh YepTEXKH K TEOMETPUUECKUM 3a/1ayaM.

[Tonp3oBaThCs MpU3HAKAMHU paBeHCTBA TPEYTOJbHUKOB,
MCIIOJIb30BaTh MPU3HAKKM W CBOWCTBA PAaBHOOCAPEHHBIX TPEYTOJIHLHUKOB
MIPY pEIICHUN 3a71a4.

[IpoBOIUTE  JIOTMYECKHE PACCYXKACHHS C  HCIOIh30BAHUEM
T€OMETPUIECKUX TEOPEM.

[Tonp3oBaThCs MpU3HAKAMHU paBEeHCTBa PSIMOYTOJTBHBIX
TPEYTOJbHUKOB, CBOMCTBOM MEIHMAHBI, NPOBEAEHHON K THUIOTCHY3E
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUICCKUX 3a1a4.
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OnpenensaTe napamuiebHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
oOpa3zyeT ¢ HUMHU cekymad. Onpenenarb NapajyielbHOCTh MNPSAMBIX C
IOMOIIBPI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOW JO TOYEK
IpYrou Npsmoi.

Pemate 3a7aun Ha KineTyaToil Oymare.

[IpoBOANTL BHIYUCICHUS UM HAXOIUTh YHUCIOBbIE U OYKBEHHBIC
3HAYEHHUS YIJIOB B T€OMETPUUYECKUX 3aJa4ax C HUCIOJIb30BAHUEM CYMMBI
VJIJIOB  TPEYrOJAbHMKOB W MHOTOYTrOJBHHKOB, CBOMCTB  YIJIOB,
00pa3oBaHHBIX MPH MEPECCUCHUU ABYX MapajliebHBIX MPSIMbIX CEKYIICH.
PemaTte npakTuueckue 3aj1aud Ha HaXO0XKJAEHHUE YTJIOB.

Bianetp mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OmpeNeNATh OMCCEKTPUCY YIJIa U CEPEANMHHBIN MEPICHAUKYIISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTa TOYEK.

dopMynUpOBaTh ONPENEICHUs] OKPY)XKHOCTH M Kpyra, XOpIbl U
JMaMeTpa OKPY>KHOCTHU, TIOJIb30BAThCSl UX CBOMCTBAMU. Y METh TPUMEHSITh
ATH CBOMCTBA NIPU PEUICHUM 33/1a4.

BiageTe noHsITUEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPYXKHOCTH,
yMmMeTh HaxoauTh e€ meHTp. Ilonmp3oBatbest (akramMu O TOM, YTO
OMCCEKTPHUCHI YTJIOB TPEYTOJIbHUKA MTEPECEKAI0TCs B OJTHOU TOUYKE, U O TOM,
YTO CEpeAUHHBIC TMEPHNEHIUKYJIIPbl K CTOPOHAM  TPEyrojbHUKA
NIEPECEKAIOTCSA B OJTHOM TOUKE.

Binagetrs moHATHMEM KacaTelbHOM K OKPYXHOCTH, IOJIb30BATHCA
TEOPEMO O  NEPHEHAUKYJISIPHOCTH  KacaTelbHOM W paauyca,
IPOBEAEHHOTO K TOYKE KaCaHMUSI.

[Tonb30BaThCs MPOCTEHIIMMU TE€OMETPUUYECKHUMHU HEPABEHCTBAMU,
NOHUMATh UX MPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE IMOCTPOCHUS C IMOMOIIBIO
HUPKYJS U TUHENKU.

K xoniry oOyuenus B 8 kiacce 00y4yaromuics MOIyYUT CIETYIOIINe
IPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOYKH IEPECEUCHHUS] MEOUAH TPEYroJIbHUKA
(eHTpa Macc) B pellleHuH 3aj1ay.

Brnanerp moHsATHEM CpeNHEN JUMHUK TPEYroJibHUKA WM Tpaneuuu,
OPUMEHATh HMX CBOWCTBA TMPU pEIICHUU TE€OMETPUYECKUX 3a]ad.
[Tonp3oBatrecs Teopemont daneca WU TEOPEMOW O MPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIA PEIICHUS IPAKTUYECKHUX 3a7ay.

[IpuMeHsTP TpU3HAKA MMOJ00US TPEYTOJbHUKOB B  PEIICHUH
r€OMETPUYECKHUX 3a/1a4.

[Tonb3oBaThcst Teopemoit [Tudaropa s pereHns: reoMeTpHIeCKIX
U TOpakThueckux 3aaad. CTpouTh MaTreMaTH4YeCKyld MOJEIb B
MPAaKTHYECKUX 3aJayaX, CaMOCTOSITEIBHO JieJlaTh YepTEX M HAXOAUTh
COOTBETCTBYIOIIHE JIJTUHBI.

Brnanerb mOHATUSIMH CHUHYCA, KOCMHYCAa U TaHT€HCA OCTPOrO yria
MPSIMOYTOJILHOTO TpeyroyibHUKA. [10/1b30BaThCsl STUMU TOHSATUAMM IS
peleHns MPakTUYeCKUX 3a1ad.

Boruncnars (pa3auyHbIMU cIOCOOAaMHM) IJIONIAAb TPEYTOJIbHUKA U
IJIOIIAIM  MHOTOYTOJIbHBIX (Uryp (MOJIB3YysiCh, Tl€ HEOOXOIUMO,
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KaJIbKYJATOpOM). [IpUMEHATH MONy4YeHHBbIE YMEHHUS B NPAKTHUECKHUX
3a7ayax.

Brmamerp NOHATHUSAMM  BIOHCAHHOTO M LEHTPAJIBHOIO  YIUIA,
HCIIOIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJIAX MEXAY XOPAAMHU
(cexkymuMH) W yriie MeXAy KacaTelbHOM W XOpAOM MNpU pElICHUU
r€OMETPUUECKUX 3a/1a4.

Branerp MOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, MPHUMEHSTH
CBOMCTBA ONKMCAHHOTO YETHIPEXYTOJIBHUKA [IPU PELIEHUU 3a/1a4.

[IpuMeHATP TOJNyYEHHBIE 3HAHHUS HA TMPAKTUKE — CTPOHUTH
MaTeMaTU4YEeCKUE MOJEIH U 3aJad pEealbHOM >KU3HH U MPOBOAUTH
COOTBETCTBYIOIIME  BBIYUCICHUS C MNPUMEHEHUEM Mojo0us W
TPUTOHOMETPUH (TI0JIb3YACH, IJIe HEOOXOIUMO, KaJbKYJISITOPOM).

K konity oOyuenus B 9 kiacce 00y4yaromuics MOIyYUT CIETyIOIINe
IPEAMETHBIE PE3YJILTATHI:

3HaTh TPUrOHOMETpUYECKUEe QYHKIMUU OCTPBIX YIJIOB, HAXOAUTH C UX
NOMOIIBIO  PAa3IMYHBIE DBJEMEHTHl IPSAMOYIOJIBHOTO TPEYTrOJIbHUKA
(«penieHre MPSMOYTOJIBHBIX TPEYTOIbHUKOB»). Haxonuth (¢ moMoIuibio
KaJbKYJISITOPA) AJIMHBI U YTJIBI J1J11 HETAOIMYHbBIX 3HAUSHUIA.

ITonws30BaThCs bopmynamu IIPUBEAECHUSA U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISI HAXOXKJIEHUS COOTHOIIEHUMN
MEXy TPUTOHOMETPUYECKUMU BETUYNHAMH.

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHUHYCOB JJISI HAXOXKACHUS
pPa3IUYHBIX BJEMEHTOB TPEYTrOJdbHUKA («pEUIeHUE TPEYyTroIbHUKOBY),
IPUMEHSATH UX MIPU PELIEHUHU T€OMETPUUYECKUX 3a]ay.

Brnagets nouatusmu mnpeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX
AJIeMEeHTOB MOoAO0OHBIX (uryp. Ilonb3oBaThCs CBOMCTBaMM MOAOOUS
POU3BOJIBHBIX (PUTYp, YMETh BBIYUCISATH JJIMHBI U HAXOIUTh YIJIbl Y
noo6HbIx ¢uryp. llpuMeHsTsr CBOWCTBa MOAOOMS B MPAKTHUYECKHUX
3a/layax. YMETh NMPUBOAUTH MPUMEPHI TOJTOOHBIX (PUTYp B OKpYKaIOIIEM
MHpE.

[Tonp30BaTeCs TEOpEMaMM O MPOU3BEIACHUU OTPE3KOB XOpH, O
IIPOU3BEACHUH OTPE3KOB CEKYLIMX, O KBaApaTe KacaTeJIbHOM.

[Tomp30BaThCA BEKTOpaMH, ITOHHUMATh WX TE€OMETPUUYECKHN U
(du3MUeCKHii CMBICI, MPUMEHATh WX B PEHICHUU TEOMETPUUYECKUX U
¢usnuecknx 3anay. [I[puMeHATh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB IS
HAaXO0XIECHHUs JJIUH U YIJIOB.

Ilonp30BaThCsA METOAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSTH €TI0 B
pELIEHNN FeOMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

Brmamerp MOHATUSAMH IPAaBWIBHOIO MHOIOYI'OJIBHUKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI TyTH OKPYKHOCTH M PaJIMaHHOW MEPHI yIia, YMETh
BBIYUCIIATH IUIOIIAAL Kpyra M ero dacreu. llpumeHars mnosrydyeHHbIE
YMEHHUs B IPAKTUYECKUX 3a/1a49ax.

Haxonuth ocu (WM UEHTPHI) CUMMETPUU (UTyp, NPUMEHSTH
JBHKEHHSI TUIOCKOCTH B IMMPOCTEHIINX CITyYasX.

IIppuMeHATP TOJNy4EHHBIE 3HAHHWS HA IPAKTUKE — CTPOHUTH
MaTeMaTH4YEeCKAE MOJCIH JUIA 3a1ad PEaJbHOW >XU3HM U IPOBOAUTH
COOTBETCTBYIOIIME  BBIYMCICHMS C NPUMEHEHHUEM IOAO0OMS U
TPUTOHOMETPUYECKUX  (QyHKUMH  (OJNB3ysACh, TJA€  HEOOXOAUMO,
KaJIbKYJIATOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne H;I;I:;::Za::; Kouriecrso Hacos DiieKTpoHHbIE (LH(POBHIE)
wn | P Bcero KonTposibHbie padoTbl | 00pa3oBaTeibHbIe PECYpebl
NporpaMmabl
IIpocteiimue
TEOMCTPHUICCKUC
1 (uUrypsl 1 UX CBOICTBA. bu6mmorexa LIOK
W3amepenue 14 1 https://m.edsoo.ru/7f415e2e
FeOMETPUYECKUX
BCIIMYUH
5 ToeVFOLHIKH bubanorexa [JOK
peyT 22 1 https://m.edsoo.ru/7f415e2e
II
3 . af;:ieimb;; o8 bubaunorexa [JOK
p » CYMMA YT 14 1 https://m.edsoo.ru/7f415e2e
TpeyroJIbHUKa
OKpYHOCTS H KpyT- bn6morexa ITOK
4 r
COMETPHHECKHE 14 https://m.edsoo.ru/7f415e2e
TIOCTPOCHUS
5 [ToBTOpEHMUE, bubnmoreka [JOK
00001IIeHIEe 3HAHU 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME 68 4
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8 KUIIACC

KoanuecTBo yacoB

Ne HaumeHnoBanme pasnenos DJIeKTpPOHHBIEe (I POBLIE)
KonTpoJbHbie
n/m | ¥ TeM mMporpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 YeThIpEXYTOTBHUKA bubmmorexa LIOK
pexyr 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
5 0 MPOIMOPLHOHATIBHBIX bubmuoreka [JOK
OTpe3Kax, Momo0HbIe 15 https://m.edsoo.ru/7f417e18
TPEYrOIbHUKU
ITnmomans. Haxoxnenue
3 TJIOIIAJIEN TPEYTOJIbHUKOB bubmmoreka [JOK
U MHOTOYTOJIBHBIX (HTYD. 14 1 https://m.edsoo.ru/7f417e18
[Tnomanm momoOHBIX GuUryp
4 Teopema ITudaropa u bubmuoreka [JOK
Havaja TPUrOHOMETPHU 10 1 https://m.edsoo.ru/7f417e18
YrBl B OKpY>KHOCTH.
Brncannsie u onmmcanHbIe
5 YETBIPEX YT OIIbHUKH. bubnmoreka [JOK
KacatenbHble k 13 https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue
OKPYKHOCTEH
6 [ToBTOpeHue, 0600mCHNE Bbubmuoreka IIOK
3HaHUH 4 1 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB 63 A

1O TTPOT'PAMME
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9 KUIIACC

HanmMeHoBaHue KoanvecTBo 4acos
Ne DJIeKTpOHHBIEe (I POBLIE)
pp | PAGIOBHTEM B K 6 o0pa3oBaTe/ibHbIE pecypchl
IporpaMMel cero OHTPOJIbHBbIE PadOThI
Tpuronomerpusi.
Teopembl KOCHHYCOB U bubmuoreka [JOK
1 16 1 .
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[IpeobpazoBanue
5 nonobusi. Merpudeckue bubmmoreka [JOK
COOTHOIIICHHS B 10 1 https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubaunorexa [JOK
3 Berropet 12 1 https://m.edsoo.ru/7f41al2c
4 JexapToBbl KOOpAMHATHI bubmuoreka [JOK
Ha MIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
[IpaBunsHBIC
;| e
by 8 https://m.edsoo.ru/7f41al2c
IUIOIIAb KpyTa.
Brruncienue miomanei
6 JIBIOKEHUS IIIOCKOCTH bromiorexa LOK
6 https://m.edsoo.ru/7f41al2c
IIoBTOpEHUE,
bub. OK
7 000011IeHHE, 7 noumorexa L

cUCcTeMaTH3allys 3HaHUH

https://m.edsoo.ru/7f41al2c
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OBILIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

68
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YUYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI51 YYEHUKA
I'eometpus, 7-9 knaccwl/ Atanacsu JI.C., byry3os B.®., Kanomuer C.b. u npyrue, AkuioHepHoe 00111ecTBO

«M3parenscTBO «IIpocBenieHue

METOJINYECKHNE MATEPHAJIbBI IJIAA YUYUTEJIS
H.b.MenpaukoBa "KonTponbsHbie padoThl 110 TeomeTpun'', 7 kinace,u3aarensctso "OK3AMEH", 2022 ron
H.b.MenpaukoBa "KonTpoabsHbie paboTsl 1o reometpun',8 kinace,u3aatensctBo "OK3AMEH", 2022 roa

H.b.MenpaukoBa "KonTponbsHbie paboThl 110 reomeTpun’', 9 kinace,u3aatenscto "OK3AMEH", 2022 roa

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmorexa IJOK

https://m.edsoo.ru/

Poccuiickas 351ekTpOoHHas 1IKOJIA

https://resh.edu.ru/
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