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HOACHUTEJBbHASA 3AIINCKA

I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/ElIOB IIKOJBHOM MAaTEMaTUKH, UMEIOLIUN CBOCH LIECIIBIO
obecneynTh U3y4eHne CBOICTB U pa3MepoB (Uryp, UX OTHOLIEHUH U B3aUMHOE PacIlOI0KEHUE, ONUPACTCs]
Ha JIOTUYECKYIO, J0Ka3aTeJIbHYI0 JIMHUIO. LIeHHOCTh U3y4YeHUsl TeOMETPUH Ha YPOBHE OCHOBHOT'O OOILEro
00pa3oBaHMs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUICS yYUTCS MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS,
CTPOMTD JIOTUYECKUE YMO3AKIIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOXKHBIM, IPOBOJUTD PACCYKJIEHUS «OT IPOTUBHOI0», OTIMYATh CBOWCTBA OT IPU3HAKOB, (POPMYJINPOBATH
oOpaTHbIE YTBEPHKICHUS.

Bropoii 1enbio nu3ydyeHns reoMeTpuM SBJSIETCS UCIO0Ib30BAaHUE €€ KaK MHCTPYMEHTA IIPU pELIeHUN
KaK MaTeMaTU4YeCKUX, TaK U MPAKTUUYECKUX 3ajjad, BCTPEUAIOLINXCS B pealibHOM ku3HU. O0ydaromuiics
JOJDKEH HAY4YMTBhCS ONPENENUTh I€OMETPUYECKYI0 (DUIYypy, ONHUCATh CJIOBAaMHU AAHHBIA 4yepTEX WIH
PUCYHOK, HalTH IJIOIIa[b 3€MEJIBHOIO YYacTKa, pacCuuTaTh HEOOXOJMMYIO JJIMHY ONTOBOJIOKOHHOI'O
Kabenss wuiau TpeOyemble pa3Mepsl rapaxa s aBTOMOOMIS. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JUHUS B H3ydyeHUM reomeTpuu. [lpm pemeHuu 3anad NpakTUUECKOTO Xapakrepa
00yYaroIuics YIUTCS CTPOUTh MaTeMaTHUECKUE MOJEIN peallbHbIX JKU3HEHHBIX CUTYalMi, IPOBOIUTH
BBIYHCJICHNS U OLICHUBATh aIeKBATHOCTb ITOJY4EHHOIO PE3Y/bTaTa.

Kpaiine BayxHO MOIYEPKUBATH CBSI3U FEOMETPUHU C IPYTUMH yU€OHBIMU MPEIMETAMU, MOTUBUPOBATH
UCIIOJIb30BaTh OIpPENEICHUsS] T€OMETpUYECKUX (GUIYp U MOHSITHH, JIEMOHCTPUPOBATH IMPUMEHEHHE
IIOJyYEHHBIX YMEHHUH B (M3MKEe W TEXHUKE. DTH CBsI3U Haubojee SpKO BUAHBI B TeMax «BekTopsl»,
«Tpuronomerpuyeckue cooTHoIeHus», «Meroa koopaunat» u «Teopema [Iudaropar.

Vuebnsiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/elibl  COJEPIKAHUS:
«["eomerpuueckne ¢GUrypel U WX CBOHCTBa», «l3MepeHHMEe TeOMETpUYECKHX BEIUYHHY», «JeKapTOBBI
KOOpP/AMHATBI Ha IUIOCKOCTHY, «BekTopel», «/IBrxkenus miockoctuy, «IIpeodbpasoBanus nogoous».

Ha usydenne yueOnoro kypca «I'eometpus» orBonutcs 204 vaca: B 7 kitacce — 68 yacos (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 4aca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).
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COJAEPKAHUE OBYYEHUA
7 KJIACC

Hauanbnbie nonarus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTod. Buasl yrioB. BepTukaibHble U
cMexHbIe yriibl. buccekrpuca yria. Jlomanas, MHOroyroiabHuK. [lapamienbHOCTh U IEPHEHAUKYISIPHOCTh
MPSMBIX.

Cummerpuunble  Qurypsl. OCHOBHBIE CBOWMCTBa o0ceBoi cumMmeTpuu. IIpuMepsl cuMMeTpuun B
OKpPY’KaroIlleM MHpE.

OcHOBHBIE TOCTPOCHUS C TOMOIIBIO0 HUPKYJISA U JInHEeWKU. TpeyroiasHuk. BeicoTa, Mmenunana, Ouccekrpuca,
UX CBOMCTBA.

PaBHOGe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa ¥ MpU3HAKKU paBHOOEPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOIbHUKOB.
CBoiicTBa W TpU3HAKK TapaiedbHbIX nOpsaMbix. CymMMa yrjoB TpeyrojiibHUKa. BHemHuwe yribl
TPEYroJIbHUKA.

[IpssMoyronbHbIA TpeyrodbHUK. CBOMCTBO MeAUaHbl IPSIMOYIOJBHOIO TPEYrOJbHUKA, MPOBEAEHHOU K
runotenyse. IIpu3Haku paBeHCTBAa NPSIMOYIOJBHBIX TPEYroJbHUKOB. [IpsSMOYronbHBIM TPEYrOJbHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOH, Teopema O
0oJbIIIeM yriie U O0JbIIeH CTOpOHE TpeyrojabHUKa. [leprneHaAuKyasp U HaKJIOHHAS.

['eomerpuueckoe mecto TOuek. buccekTpuca yria M CEpeIUMHHBIA NEPHEHAMKYJSAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOUCK.

OKpy>XHOCTb M KpPYT, XOp/ia U TUaMeTp, UX CBOMCTBA. B3anMHOE pacronokeHne OKPYKHOCTH U MPSIMOH.
Kacarenbnast u cexymas kK OKpyXKHOCTH. OKpYyXHOCTb, BIIMCaHHAs B yroijl. BrucanHas u omucaHHas
OKPYKHOCTH TPEYTOJIbHHUKA.

8 KUIIACC

YetbipéxyronpHuku. [lapannenorpamm, ero npu3Haku U cBoicTBa. YacTHbIE ciyyau nmapajuieorpaMMOB
(mpssIMOYTONBHUK, poMO, KBajapar), MX NpPU3HAKW U CBOMCTBa. Tpamenus, paBHOOOKas Tpamenus, eé
CBOMcTBa 1 npusHaku. lIpsMoyronpHas Tpanenus.

Meron ynBoenus Meauansl. Llentpanbnas cummerpus. Teopema daneca u TeopeMa 0 IPONOPIUOHATIBHBIX
OTpEe3Kax.

CpenHue TMHMM TpEeyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

ITonoGue TpeyronbHUKOB, Ko3dduuuent moxobus. Ilpuznaku nmogobust TpeyronbHUKoB. I[Ipumenenue
1101001l TP PEHIeHUH TPAKTUYECKUX 3ajay.

CoiicTBa momaaeit reomerpuueckux Guryp. @opMyis JUis IIIOLAAN TPEYTOJIbHUKA, TAapalJIeIorpaMMa,
poMmba u Tpaneunu. OTHOILIEHHE TUIONAAel MOAOOHBIX QUTYP.

Brruucnenue miormaaei TpeyroibHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHny NpaKTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOT'0 yIJla IPSIMOYTOJIBHOT'O TPEYrobHUKA. OCHOBHOE TPUTOHOMETPUYECKOE
TOX7ecTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BrycanHble M LIEHTpaJbHBIE YIJIBL, YrOJI MEXAY KacaTeJbHOM M XOpAOM. YIUIBI MEXIAy XOopAamMH H
CeKyluMu. BriricanHbIe U onucaHHbIE YETHIPEX YT OJIbHUKH. B3anMHOE pacnosioxkeHue AByX OKPY>KHOCTEH.
Kacanue okpyxnocteil. O0mine kacareiabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanresc yraos oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI
MIPUBEICHHUS.
Pemienue TpeyronpHukoB. TeopemMa KOCHHYCOB M Te€OpemMa CHHYCOB. PelieHue mMpakTUUECKUX 3aaad C

HNCIIOIOBE30BaAHUCM TPﬂpPMLT KOCHUHVCQOB I TPOPPMRT CHUHVCOB

Roxymblp cordpas opamioeHudhodesN 266100120 C2028BATCTBEIHE 373088 HILOB. B 3NIEKTPOHHBIA
CrpaHuua 3 n3 13. CtpaHnua cosgaHa: 02.10.2023 08:40 =¥ TATAPCTAH



Teopema 0 ImpoOM3BENEHUU OTPE3KOB XOpZA, TEOPEMBI O NMPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOpEMa O
KBaJlpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOyJb) BEKTOpa, COHAIPaBIEHHBIE BEKTOPHI, IPOTUBOIOIOKHO HAIIPABICHHbBIE BEKTOPBI,
KOJUINHEApHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONE€pallMM HaJ BeKTOpamu. Pa3iiokeHue BeKTOpa II0
JIByM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKajIpHOE IPOU3BEACHHUE BEKTOPOB,
IIPUMEHEHHUE I HAXOXIECHUS JUIMH U YIJIOB.

JlexkapTOBbI KOOPAUHATHI HA IFIOCKOCTH. Y PABHEHMSI IPSIMOU ¥ OKPYKHOCTH B KOOPAMHATAX, IEPECEUCHUE
OKPY>KHOCTEH U NMPAMBIX. MeTO KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. JlJIMHA OKPYKHOCTH. I'pajslycHast U paguaHHas Mepa yrja, BBIYUCICHUE
JUIMH 1yT OKpy>KHOCTeH. IInomans kpyra, CeKTopa, CErMEHTA.

JIBM>KEHMSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (Uryp (3y1ieMeHTapHble pezcTaBieHus). [lapamnensHbiit

nepenoc. [IoBopor.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Ppe3yabTaTbhl OCBOCHHUS TPOrpaMMmbl ydeOHOro kypca «I'eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

NpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTHUXKEHHUH B IPYTUX HayKax W MPUKIaTHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peau3allid €ro Ipas.,
MpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPakIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHMKEHUMN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJTbHO-ITHUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 MaTEeMAaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HM JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX ITUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEeHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKOl Hayku Kak c(depbl 4YelIOBEYECKOW [eATENbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCICA0BATCILCKOM eI TEIbHOCTH,

6) pusuyeckoe BocnuTanue, GOpMUPOBaAHNE KYJIbTYPbI 310POBbSI H SMOLMOHATIBHOIO
O/1aronosy4us:

TOTOBHOCTBHIO PUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310poBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHNA U OTABIXA,
perynspHas (u3nUeckass akTUBHOCTB), COOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY W TAKOTO K€ MpaBa APYTroro 4YeI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIle Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM IS pelleHus 3ajgad B o0JacTu
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLIEHKM HX BO3MOKHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00aTBbHOTO XapaKTepa SKOJOTUYECKHUX
po0JieM U myTel X peleHus;

8) amanTanus K M3MEHAKIUMCS YCJI0BUSIM COUMATbHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCII€ YMEHUE YUUTHCA Y JPYTHX
Jroniel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH 3

OIbITa APYIHX; i
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HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHIl, B TOM uucie GOpMYyIHUPOBATH UIEH,

MOHSTHS, TUIIOTE3bl 00 00BEKTAaX M SBICHUSX, B TOM YHCIIE€ paHEee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIIHIO

KaK BbI30B, TPeOYHOIIMI KOHTpMEp, KOPPEKTHPOBATh NPHUHUMAEMbIE PEUIEHUS U JIEHCTBUA,
dbopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCJIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBpble JJornueckue aeiicTBuA:

BBISIBJIITh M XapPaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKUM MAaTEMAaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHSAMH, (OPMYJIHUPOBaTH ONPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(UKALNU, OCHOBAHUS ISl 000OIEHUS 1
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (hOpMyTupoBaTh W NpeoOpa3OBHIBATH CYXIACHUS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEYHs B (pakrax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, HpeIlaraTb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JieNlaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, JACAYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

pa3buparhb JoKa3aTeIbCTBa MATEMATUUECKUX YTBEPKACHUHN (IpsMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSTEIbHO HECIOXKHbIE J0Ka3aTesIbCTBA MaTeMaTHMYeCKUX (DaKToB,
BBICTpAauBaTh apryMEHTalllI0, PUBOJUTh IPUMEPBHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHON 3ajaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C y4ETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarebCcKue AeHCTBHUA:

UCIIOJIb30BaTh  BOMNPOCHI  KAK  HCCIEAOBATEIbCKUW  MHCTPYMEHT  IO3HaHUA,
dbopMyIHpOBaTh BOMPOCH], GUKCUPYIOIINE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIWBAaTh MCKOMOE W JlaHHOE, (hOPMUPOBATH TUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITEIHHO COCTaBJICHHOMY IUTaHY HECIOXKHBIH JKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIeIOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOI;

CaMOCTOSITENHEHO (POPMYTUPOBATH OOOOIIICHHSI U BBIBOJIBI TIO PE3yabTaTaM MPOBEIEHHOTO
HaOJIOZICHUS, WCCIICIOBAHMsI, OIEHUBATh JOCTOBEPHOCTH IOJYyYEHHBIX PE3YyJIbTaTOB,
BBIBOJIOB M O0OOIICHUIA;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIECCA, a TAKKE BBIJIBUTATH MTPEATIONOKECHHS O
€ro Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAINH, TAHHBIX, HEOOXOAUMBIX IS
pelLIeHus 3a1auH;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh W HUHTEPIPETUPOBATh HH(POPMALIHIO
pa3IUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy NpeAcTaBiieHUss WHGOOPMALUK U WUTIOCTPUPOBAThH pELIacMble 3aJ1auu
N
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® OIEHUBATh HAAEKHOCTHh WH(MOPMALUU TIO KPUTEPHSIM, MPEATIOKEHHBIM YUUTEIEM WU

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.
KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

e BOCIPHHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
oOuIeHusi, SICHO, TOYHO, T'PAaMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTAX, JaBaTh MOSACHEHUS IO XOJYy PELICHUs 3aJa4l, KOMMEHTUPOBAaTh
IIOJIYYECHHBIA pe3yibTarT;

e B X0/€ 00CYXJIeHHUs 3a/1aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/1aeMOM TeMbl, MPOOIEMBI,
penraemMoii 3a/1auu, BhICKA3bIBaTh UJICH, HAIICJICHHBIE HA MOUCK PEHICHUS, COMTOCTaBISATh
CBOM CYXKJICHUS C CY)KICHUSMU JIPYTHX YYACTHUKOB JUAJIOTA, OOHAPYKUBATh Pa3INIUe U
CXOJICTBO TIO3MIIMH, B KOPPEeKTHOH Qopme (opMyiaupoBaTh pa3HOrIacus, CBOU
BO3PaKEHUS,

® [IPEACTaBIIATH PE3yJbTaThl PELICHMS 3aJlayd, SKCIIEPUMEHTA, UCCIENOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C YY€TOM 3a1a4 MPE3CHTAUUA |
0COOEHHOCTEHN ayAUTOpUH;

® TIOHMMAaTh U MCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U UHAUBUIYaIbHON pabOTHI IPH
pelieHur yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

® TPUHUMATH 1I€JIb COBMECTHOM NEATEIbHOCTH, TJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacrpeaciaTh BUAbI padoT, JOTOBApUBATHCS, 00CYKAATh MPOIECC U PE3YJIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBAThH B TPYIIIOBEIX GopMax paboThl (00CYkIeHUs, 0OMEH MHCHHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUA
C IPYTUMH WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/1a B OOLIUHN MPOIYKT 11O
KpUTepusM, CHOpMYyTUPOBAHHBIM YIYACTHUKAMH B3aUMOICHCTBHSL.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eiCTBUSA

Camoopranusaunus:
® CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AJTOPUTM peIleHus 3ajadd (WIM ero 4YacTh),
BbIOMpaTh CHOCOO pEleHUs ¢ Y4ETOM HMEIOLIUXCS pPECYpCcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBAaTh BApUAHThl PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.
CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:
e BJAJeTh CIIOCOOAMHU CAMOMNPOBEPKU, CAMOKOHTPOJIA Ipollecca M pe3yabTara pelieHus
MaTeMaTUYECKOH 3a7aun;
® [peABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PELICHUM 3a/a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBAThb COOTBETCTBUE PE3YJIbTATa JEATEIBHOCTH ITOCTABICHHON LIENHM U YCIIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTHKEHUS LIEIH, HAXOAUTh OMIMOKY, AaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3naBate W3ydeHHBIE TE€OMETpPHUYECKHE (UTYpBI, ONpPEAeNsiTh HUX B3aUMHOE
pacmoioKeHue, N300pakaTh TeOMETPUIECKHE (PUTYPHI, BBITOTHATH YEPTEIKH 110 YCIOBHIO 3aa9H.
W3mepsiTh NUHEHHBIE W YTIIOBBIE BETWYMHBI. Pemmarh 3a7aun Ha BBIYUCICHUE JIJIMH OTPE3KOB U

rrrrrrrr
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Henarp TpyOyr0 OIEHKY JMHEHHBIX U YTJIOBBIX BEIUYHH MPEIMETOB B PEATHHOM JKHU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTh pa3mMepsl ’TUX 0OBEKTOB IO MOPSAKY BETHUYUHBI.

CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7a4aM.

Ilonmp30BaTbCsl MNpU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, HCHOJIB30BATh NPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJILHUKOB MPU PEILICHUN 3a/1a4.

[1IpoBOIUTH JIOTHYECKHUE PACCYKIICHUS C UCTIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcsi MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIbHBIX TPEYroJbHUKOB, CBOHMCTBOM
MEJIMAaHbl, IPOBEIEHHON K THUIIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYTrOJbHUKA, B PEUICHUU
reOMETPUYECKHUX 3a/1a4.

Onpenenarh NMapauieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. Onpenensarb napauiebHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pematp 3amaun Ha kiieT4aroit Oymare.

[IpoBOIUTh BBIUMCIACHUS W HAXOAWTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHHUS YIJIOB B
FeOMETPUUYECKHUX 3a]]a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX IPH MIEPECCUCHHUH JIBYX NTApAJUICTBHBIX MPSAMBIX CeKyIIel. PemaTs
MPAKTUYECKHUE 33/1a4X HA HAXOXKJICHHUE YTJIOB.

Brnazsers noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh OMpeAeNsiTh OUCCEKTPUCY yIiia
Y CEepEeIMHHBINA NEPIEHAUKYIISP K OTPE3KY KaK FTeOMETPUUYECKUE MECTA TOUEK.

DopmMyIHpPOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUAMETpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHATH 3T CBOKMCTBA IIPU PELIIEHUHU 3a/1a4.

Bnanete MOHATHEM ONMMCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
ueHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OAHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC NEPHEHIUKYJIAPbl K CTOPOHAM TPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners mnoHATHEM KacaTelbHOM K  OKPYXKHOCTH, IIOJIb30BaTbCAd TEOPEMOM O
MEPIECHINKYIISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.

[Tonp30BaTbCcsi MOPOCTEMIIMMHU T€OMETPUUYECKMMH  HEPAaBEHCTBAMM, TMOHUMATh MX
MPaKTHYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHHUS C IOMOILBIO LIUPKYJISI U JIMHEUKH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOUIUE pEeaIMETHBIC
pe3yJIbTaThI:

Pacno3naBath OCHOBHBIE BHUJbI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, MOJb30BaThCI HUX
CBOVMCTBAaMH IPU PELICHUU TEOMETPUUYECKUX 3a1a4.

[IpuMeHsTh CBOICTBA TOUKH TMEpEeceYeHHs MeIuaH TpeYroibHHKa (LIEHTpa Macc) B
pelLIeHUH 3a/1a4.

Bianets moHsiTHEM CpeIHEN JTMHUM TPEYroJIbHUKA U Tpanelyu, MPUMEHATh UX CBOMCTBA
IpU pelIeHuu reomerpuyeckux 3anad. [lomp3oBarbes Teopemon ®aneca U TeopeMoul o0
MIPONOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS PEIICHUS PAKTUYECKUX 3a]1a4.

[IpuMeHATh MPU3HAKY TTOA00HS TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKHUX 3a1ad.

[Tomp3oBaTbes Teopemoit [Tudaropa 11st pemieHnst rTeOMETPUISCKUX U TIPAKTHIECKUX 3a]1a4.
CTpouTh MaTeMaTUYECKYIO MOJIETb B MPAKTUUYECKUX 3a]ja4aX, CAMOCTOSITENBHO JIeJaTh YePTEXK U
HaXOJUTb COOTBETCTBYIOLLNE JIJIUHBI.

Brnanerb MOHATHSMH CHUHYCA, KOCMHYCA M TaHIE€HCA OCTPOro yria MNpsIMOYTOJbHOIO
TpeyrojbHUKa. [10J1630BaThCSl STUMH HOHATUAMM JIJISI PEIICHUS TPAKTUYECKHUX 3aa4.

Boruncnsate  (pa3snuyHBIMEH - ClIOCO0OAMM)  IJIOMAAbL  TPEYroJbHUKA W IJIOMAAH
MHOTOYTOJBHBIX GuUryp (MONB3YysACh, TI€ HEOOXOAUMO, KambKymsTopoM). I[IpumeHSTH
MOJyYECHHBIE YMEHUS B IPAKTHYECKUX 3a71a4ax.

Brnanerb MOHATHAMHM BIHCAHHOTO M ILEHTPAJIBHOTO YIja, HMCIOJb30BaTh TEOPEMBI O
BITMCAHHBIX YTJIaX, yriax MEXIy XOp1aMy (CEKYIIUMHM ) B yTIIe MKy KacaTelIbHON U XOPI0H MpH

PCIICHNN TCOMCTPAYICCKUX 3a1d.
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BrnaneTh MOHATHEM ONMMCAHHOTO YETHIPEXYTOJILHUKA, TIPUMEHSITh CBOWCTBA OIMCAHHOTO
YeTHIPEXYTOILHUKA TIPU PEIICHUH 3a/1a4.

[TpuMeHSTh TOJTYYCHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMATHYECKHE MOICTH IS
3a/1a4 peasbHOU )KU3HU U MIPOBOANTH COOTBETCTBYIONIUE BEIYUCIICHUS C TPUMEHEHHEM TT0J00Ms
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATBKYIATOPOM).

K koHiy oOyueHuss B 9 kJacce oOydaromMiics MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yJIbTaTHI:

3HATh TPUTOHOMETPUIECKHE ()YHKITUN OCTPBIX YIIIOB, HAXOIUTH C UX TIOMOIIBIO PA3INYHbIC
DJIEMEHTHI TPSMOYTOJBHOTO TPEYroJbHUKA («PEUICHHE TMPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY).
HaxonuTs (¢ MOMOIIBIO KAIBKYIISATOPA) JJTUHBI M YTJIIbI 111 HETAOJMMYHBIX 3HAUCHHA.

[Tonp3oBaTbest GOpMysIaMu MPUBEECHHS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOXKJICHHSI COOTHOIICHUH MEX]Ty TPUTOHOMETPHUYCCKIUMH BETUIHMHAMU.

Hcnonk30BaTh TEOpEMbl CHHYCOB W KOCHHYCOB JUISl HAXOXKJICHUS PA3IUYHBIX 3JIECMCHTOB
TPEYrojibHUKa («pEIIeHUEe TPEYroJbHUKOBY), MPUMEHITh UX IMPH PEUICHHH T€OMETPHUYECKUX
3ajay.

Bragers moHATHSIME TTpeoOpa3oBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJI0OHBIX
¢uryp. [loap30BaThCs CBOMCTBAMU MOJA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIIATH JJTUHBI U
HAXOJUTh YIJIbl y MONOOHBIX Guryp. [[puMeHsTh CBOWCTBA MOAOOMS B MPAKTHYECKHUX 3ajadax.
YMeTh NPUBOAUTH MPUMEPHI TIOJOOHBIX (PUTYP B OKPYKAIOIIEM MUpE.

[Tonmb30BaThCs TEOpEMaMHU O MPOU3BEACHHH OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTeIbHOM!.

[Tonp30oBaThcss BEKTOpaMHU, IOHMMATh HMX TCOMETPUYCCKUNH H (U3NYECKUNA CMBICI,
NPUMEHATh MX B PEIICHUHM TCOMETPUYECKUX U (u3Myeckux 3anad. [IpuMeHsTh cKaispHOe
MIPOM3BEICHNE BEKTOPOB TSI HAXOXICHUS JUIMH U YTIIOB.

[Tomb30BaThCcsT METOJOM KOOPAMHAT HAa IUIOCKOCTH, IPHUMEHITh €ro B PEIICHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHSMH MPaBUJIBHOTO MHOTOYTOJBHUKA, NJTUHBI OKPY)KHOCTH, JUJIMHBI JYTH
OKPYXHOCTH W PaJUaHHOW MEpPHl YIJia, YMETh BBIYHCIATH IUIOIMIATL Kpyra M €ro 4Yacre.
[TprMEHSTh MMOTy9eHHBIC YMEHUS B MIPAKTHYECKUX 3a/1a4ax.

Haxoauth ocu (MM HEHTPBI) CUMMETpHH (UTYp, IPUMEHATH ABMXKEHUS TUIOCKOCTH B
MPOCTEHIINX CITydasx.

[TpuMeHSTh TIOyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYCCKHE MOJCITH JIS
3a/1a4 PeaTbHOM )KU3HHU U TTPOBOJANTH COOTBETCTBYIONIUE BEIYUCIICHUS C TPUMEHEHHEM TI0J00MS
U TPUTOHOMETPUYECKUX (DYHKIUH (TONB3YACh, T/Ie HEOOXOTUMO, KaTbKYIATOPOM).
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TEMATHYECKOE ITNTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne o/ HaumeHoBaHuUe pa3/iesioB H TeM NMPOrPaMMbI KonTposibhbie  [IpakTHueckme (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipocreiimme reomeTpuyeckue GUTYPHI U HX 14 bubnmoreka [JOK
cBolicTBa. MI3MepeHne reoMeTpuueCcKuX BeJIMUUH https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
2 T 22 1
PEYTOILHARA https://m.edsoo.ru/7f415¢2¢
3 [TapannenpHbIE IPsIMBIE, CYMMa YTJI0B 14 1 bubnunoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢2¢
bubmuorexa [JOK
4 0) I 14 1
KPYKHOCTh 1 KpyT. ['eomeTprueckne nocTpoeHus hitps/m.cdsoo.ru/7f4 1526
. bubnuorexa [JOK
5 IT , 0000 4 1
OBTOPEHHE, ODODILEHIE SHATHH https://m.edsoo.ru/7f415¢2¢
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
(undposbie)
Ne ni/n HaumeHoBaHue pa3/iejioB U TeM NMPOTrPaAMMBbI Konrpoabnsie IIpakruueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
" bubnuorexa [IOK
1 YeTpIpEXyroIbHUKA 12 1 1

https://m.edsoo.ru/7f417¢18

Teopema dasneca u Teopema o
bubmuoreka [{OK

2 0 15 1
IIPONOPLUMOHAIBHBIX OTPE3Kax, MOJOOHbIE hitps://m.cdsoo.ru/7f417¢18

TPEYTrOJbHUKH
IImomrans. Haxoxaenue miommanei

3 TPEYrOJIbHUKOB M MHOTOYTOJIHBIX (hUTyp. 14 1
[Tnomanu nonobHbIX puryp

bubmuoreka [{OK
https://m.edsoo.ru/7f417¢18

bubnunoreka LIOK

4 T IT 10 1
eopema [Iudaropa u Hauana TPUrOHOMETPHUH hitps://m.cdsoo.rw/7f417¢ 18

VYTIIBI B OKpY’KHOCTH. BricaHHbIe 1 ONIMCaHHBIE
5 4eThIPEXyroJpHUKU. KacaTenbHble K 13 1
okpyxHocTu. Kacanue okpyxHocren

bubmmoreka IIOK
https://m.edsoo.ru/7f417¢18

bubmmoteka IIOK
6 IT i 4 1
OBTOpenHe, 0600meHNe sHamHil https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
OBBIE
Ne ni/mn HanMeHoBaHMe Pa3/ie/ioB M TeM IPOrpaMMbI Koutponbubie  [IpakTuueckue (im¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Tpuronometpusi. Teopembl KOCHHYCOB U CHHYCOB. 16 1 bubnnoreka [HOK
Pemienue TpeyroapHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpazoBanue mogodus. Merpuueckue 10 1 bubmmorexa [IOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmorexka [IOK
3 B 12 1
SITOpHL https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA IIOCKOCTH 9 1 bubmmorera [JOK
P pA https://m.edsoo.ru/7f41al2c¢c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OK HOCTH U IUIOLIAJb Kpyra. Beruucienue 8 bubmorexa LHOK
by N TR KPyTE. https://m.edsoo.ru/7f41al2c¢
romaaen
bu6mmoreka [IOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c¢c
. [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS . ) bubnnoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c¢
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* ['eometpust, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomnes C.b. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
Jluaust yaeOHO-MeTondeckux komriekcoB (YMK) o reomerpun JI.C. Aranacsna. 7—9
KJIaCCHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
bubmnoreka LIOK
prosv.ru
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