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MHNOACHHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX pAa3/ENIOB IIKOJBHOM MAaTEMAaTHKH,
MMEIOIINIA CBOEH LEIbI0 00ECIEeUnTh M3yYEHUE CBOWMCTB M pa3MepoB (uUryp, ux
OTHOLIEHH ¥ B3aMMHOE pACIOJIOKEHUE, OINHPAETCS Ha  JIOTUYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh M3y4eHUs reoMEeTpUH Ha YpOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOJUTH
JI0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHUs, T0KA3bIBATh
WUCTUHHBIC YTBEPXKIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyKJAeHuss «OT TMPOTHUBHOTIO», OTJIWYaTh CBOMCTBA OT MPHU3HAKOB,
dbopMynHpoBaTh OOpaTHBIE YTBEPKACHUSI.

Bropoii 1nenbr0 u3y4eHHs] T€OMETpPUM SBISIETCS HUCIOJIb30BAHUE €€ Kak
WHCTPYMEHTA NpPH PEIIEHUU KAK MATEMaTUYECKHX, TaK M MPAKTUYECKHX 3aj]ad,
BCTPEUAIOIIUXCA B pealibHOM >ku3HU. OOyyaromuics JOJDKEH HaydUThCs
OIpENEeINTh TEOMETPUUECKYI0 (UTYpPY, ONMUCATh CIOBAMM JAHHBINM 4YEpPTEX WU
PUCYHOK, HAMTH TUIOMIAJb 3€MEJILHOTO YYacTKa, pacCUUTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalelis Wik TpeOyeMble pa3Mepbl rapaxka ajis aBTOMOOWIIA.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTEIbHAS JIMHUS B MU3YYCHUU T'€OMETPUHU.
[Ipn pemeHuu 3a7ad NPaKTUUYECKOTO XapakTepa OOYYarOUIUIICS YYUTCA CTPOMTH
MaTeMaTUYECKUE MOJIETIM  pPEaJbHbIX JKU3HEHHBIX CUTYallMil, MPOBOAUTH
BBIYMCJICHUS U OLIEHUBATh aJI€KBATHOCTh MOJIYYEHHOT'O pe3yJbTara.

KpaiiHe BaXxHO TNOMYEPKUBATH CBSI3U TEOMETPUM C JPYTMMU Yy4YEOHBIMHU
peIMeTaMH, MOTUBUPOBATh UCIIOIBH30BATh OMPEIEICHHS T€OMETPHUIECKUX (puryp
U TIOHSITUM, JIEMOHCTPUPOBATh MPUMEHEHHUE MOJYYEHHBIX YMEHUU B (UBUKE U
TEXHUKE. OTH CBsI3W HauOosee SpKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckue cooTHoWEHUs», «Merox koopauHat» u «Teopema
[Tudaropayr.

YueOHblii kypc «l'eomMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Ieibl
comepkanus: «['eomerpuueckue ¢urypsl M UX CBOMCTBa», «M3mepenue
FEOMETPUUECKUX  BEIMYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH»,
«BekTopb», «JIBUxKEHUS MII0CKOCTY, «IIpeoOpazoBanus mogo0ous».

Ha usyuenue yaeOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemenm0), B 8 kiacce — 68 yacoB (2 daca B HeAemn0), B 9
KJ1acce — 68 4acoB (2 yaca B HEZICIIO).



COJEPXAHUE OBYYEHUA

7 KIIACC

HavanpHble noHsTHA reomeTpur. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buabl
yrioB. BeprukanbHble W CMEXHbIE yribl. buccekrpuca yria. Jlomanas,
MHOI'OYTr'OJIbHHUK. IlapauieibHOCTh ¥ NEPIEHIUKYIAPHOCTD IIPSIMBIX.

Cummerpuunble  ¢Gurypbl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
IIpuMepbl CUMMETPHUM B OKPYKAIOLIEM MUPE.

OCHOBHBIE TOCTPOEHUS C MOMOIUBIO LUPKYJIS W JIMHEWKH. TpeyrosibHUK.
BricoTta, Mennana, OMCcceKTpuca, UX CBOMCTBA.

PaBHOOEApEHHBII M  PAaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYT OJIbHUKA.

CpoiicTBAa M TNpU3HAKU paBHOOEAPEHHOrO TpeyrojdbHuka. I[lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NpU3HAKK NapajuIebHbIX NpsMbIX. CyMMa yIriioB TPEYroiabHHUKA.
BHemHue yrisl TpeyroyibHHKA.

[IpssmoyroyibHbI  TpeyronbHUK. (CBONCTBO MEIHMAHBI MPSAMOYTOJIBHOTIO
TPEYroJbHUKA,  IPOBEAEHHOM K  TunoreHyse. IlpusHakm  paBeHCTBa
IPSIMOYTOJIbHBIX TPEYT OJIBHUKOB. IIpMOYTOIBHBIN TPEYTONBHUK € YoM B 30°.

HepaBeHcTBa B TI€OMETPUU: HEPABEHCTBO TPEYI'OJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJplIeM yrie W OOoJIbLIeH CTOpPOHE TPEYroJbHHUKA.
[leprienAUKyIISIp U HAKJIOHHAS.

I'eomeTprueckoe MecTo TOuYeK. buccekrpuca yriia W CEpeIUHHBIN
NEPIEHIUKYIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb W KpYyr, XOpAa W JuUaMeTp, HX CBOWCTBA. B3aumHoe
PacCIONIOKEHUE OKPYKHOCTH M mpsimor. KacarenpHas M cekymias K OKpPYKHOCTH.
OKpy)XHOCTh, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTU
TPEYrOJIbHUKA.

8 KUIIACC

Yereipéxyronpauku. [lapannenorpamm, ero nmpu3Haku U CBOMCTBA. YacTHbIE
Clly4au TMapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamerus, €€ CBOWCTBA M IPU3HAKHU.
IIpsimoyroJibHast Tpanenus.

Meron ynsoenus menuassl. LleHTpansHas cumMmerpusa. Teopema daneca n
TeOpeMa O NMPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHue nuHAM TPeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KOdPduimeHt mnomoodbus. I[lpuzHaku momooUs
TpeyronbHUKOB. [IprMeHeHre noio0ust pyu pereHnH MPaKTHYECKUX 3ajau.

CpoiicTBa TmuIomiazel reomerpuueckux Guryp. P@opmyinbl A IUIOLIAAH
TPeyroJiibHHUKa, MapajjenorpaMma, pomoa u Tpaneuuud. OTHOLIEHHE IUIOLAAeH
o00HBIX QUryp.

Brruncnenne miomanen TpeyroJbHUKOB M MHOTOYIOJIbBHUKOB Ha KJIETYaTOU
Oymare.



Teopema Iludaropa. IIpumenenue Tteopemsl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CHHYC, KOCHMHYC, TaHT€HC OCTPOro yria MpsAMOYrOJIbHOTO TPEYTrOJbHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. TpUTrOHOMETpUYECKHE (PYHKIHH
yriioB B 30, 45 u 60°.

BnucanHble W LEHTpanbHBIE YIVIBI, YTOJ MEXAY KacaTeJbHOW M XOPIOM.
Yrmel  Mexay XopaamMu M CeKyIIMMHU. BrhucaHHble W ONHMCAHHbBIE
YETBIPEXYTOJIbHUKH. B3auMHOE pacrosokeHue HIByX OKpyx)Hocrten. Kacanue
okpyxHocTeid. O0uue KacaTelnbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemienne TtpeyronbHuUKoB. Teopema KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3alad C MCHOJIB30BAHHEM TEOPEMBI KOCHHYCOB H
TEOPEMbI CHHYCOB.

[IpeoOpazoBanue nogodus. [logodre coOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 MNpPOU3BENECHUH OTPE3KOB XOpI, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bekrop, amuHa  (Momynb) — BEKTOpa,  COHAIIPaBJICHHBIE  BEKTOPBHI,
IIPOTUBOMNOJIOKHO  HAIIPABJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMy HAJ BEKTOpaMHu. PasnmojkeHue BEKTOpa IO ABYM
HEKOoJUIMHeapHbIM BekTopaM. KoopanHatel BekTopa. CKalnsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKICHHSI IJTUH U YIJIOB.

JlexapToBbl KOOpAWHATHI HA IUIOCKOCTU. Y PaBHEHUS NPSMOU U OKPYKHOCTHU
B KOOpAMHATAX, NIEPECEUCHUE OKPYKHOCTEW U MpAMBIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE.

IIpaBunbHBIE MHOIOYroiabHUKM. JlnmmHa oOkpyxHOcTH. ['pagycHas wu
paauaHHas Mepa yrija, BBIUYMCIEHUE JJIUMH Ayr OKpyxkHocted. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBW>KEHUS TUIOCKOCTH U BHYTPEHHHME CUMMETpUU (Puryp (sjaeMeHTapHbie
npeactasneHus). [lapannensusiii neperoc. IloBopor.



IINIAHUPYEMBIE  PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUSA IPOrpaMMbl y4eOHOro Kypca
«"eomeTpusD XapaKTepU3yrTCs:

1) maTtpuoTu4eckoe BOCIUTAHUE:

MIPOSIBJIEHUEM HWHTEpeca K MNPOUNUIOMY M  HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHWEM K JOCTH)KEHHAM  POCCHUUCKHUX
MAaT€MaTUKOB M POCCHUMCKOM MAaTEMAaTHUYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITHUX
JTOCTUXKEHUN B IPYTMX HayKax U MPUKIAIHBIX cepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEN IpakJaHUHA U peau3alluu €ro
npaB, TMPEACTABICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3IMYHbIX CTPYKTYp, SBJICHHI, MPOLENYp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MIPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAayKd, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTUE B pEUICHUM MPAKTHYECKUX 3a]ad
MaTEMaTU4YECKON HaNpaBJIE€HHOCTH, OCO3HAHWEM BaXHOCTH MaTeMaTH4ECKOro
o0pa30oBaHUsl Ha MPOTSHKEHUH BCEW KWM3HU MJIsl YCIEIHON MmpodeccHOHaIbHOM
NESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HMHJMBHUIYAJIbHON TPACKTOPUU O0Pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTn4YecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUSATHIO
MaTeMaTHUeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyXJCHUW, YMEHUIO BUAETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMSA:

OpUEHTAlMel B JEATEIbHOCTH HAa COBPEMEHHYID CHUCTEMY HAay4YHBIX
IPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOIBI U
oOmiecTBa, MOHUMAHWEM MATEMATUYECKOM HAayKHM Kak cQepbl 4YeI0BEYECKOM
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJICTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMU HAaBBIKAMHU HCCIIEAOBATEIbCKOM
NEeATENbHOCTH;

6) ¢usuueckoe BocnMTaHMe, (OPMHUPOBAHME KYJIbTYPbl 310POBbS U
3MOLHMOHAIBHOI0 0JIAT ONOJIYYHS:

TOTOBHOCTBHIO TPHUMEHSITh MaTeMaTHYECKHWE 3HAHUS B HMHTEpECax CBOETO
3I0pOBbsl,  BENEHUS  3J0pOoBOro  oOpa3a JKU3HU  (30pOBOE  MHUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM W OTABIXa, peEryisipHas ¢uzndecKas



aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKA pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOIO K€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTHYEeCKOe BOCITUTAHUE:

OpUEHTAalMeN Ha MPUMEHEHHE MATEeMATHYECKUX 3HAHMUM JUJIsl PEIIeHUs 3a7a4
B 00JaCTH COXPAaHHOCTU OKpPY’KaloIIed Cpeabl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM HX BO3MOJXKHBIX IIOCJIEJICTBUM I OKPYXKAOLIEH Cpeabl, OCO3HAHHEM
IJI00AILHOTO XapaKTepa dKOJOTHYECKUX POOJIEM U MyTel UX peLIeHus;

8) amanTanms K M3MEHSIOUMIUMCSH YCJIOBHSM CONHAJIBHOU M NMPHUPOAHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEONPEAENEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO IE€ATEIBHOCTh, B TOM UYHCIE
YMEHHE YUYUTBHCS y NPYrux JIOJAeW, MpUoOpeTaTb B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKA M KOMIIETEHLIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCTBIO B (OPMHMpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
(opMyIupoBaTh UIEH, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HABaTh JACPHUIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, IUIAaHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI0  CHUTYallMIO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTUPOBATh
OPUHUMAaeMble pPELICHUs] U JNEUCTBUSA, (POPMYIMpPOBaThb U OLEHUBATh PUCKU U
MOCJIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:

e BBUIBJSITh U XaPAKTEPHU30BATh CYLIECTBEHHBIE NMPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWH MEXKAYy TMOHSATUAMU, (POPMYIUPOBATH
ONpENETCHUs]  TOHATHUM, YCTAHABIMBATHh  CYIIECTBEHHBIM  MNPU3HAK
KJIacCU(UKAIIMU, OCHOBAHUS /i OOOOIICHWS W CpaBHEHUS, KPUTEPUH
ITPOBOJIUMOTO aHAJIN3A;

e BOCHpHHUMATh, (GOPMYIHPOBATH H  MPEOoOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpULIATENIbHbIC, E€IUHUYHBIEC, YaCTHbIE U OOIIHUE,
YCIIOBHBIE;

e BBUIBJISITh ~ MAaT€MaTUYE€CKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeunsi B (akTaX, [aHHBIX, HAOJIOJACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUU JIJI BBISIBICHUS 3aKOHOMEPHOCTEN M MTPOTHUBOPEUHIA;

e J€NaTh BBIBOJIBI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKHU, AEAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIFOUEHHUM 110 aHAJIOTUH;

e pa3buparh JI0KA3aTEIHLCTBA MATEMATUUECKUX YTBEPXKICHUHU (TIPSIMBIE U OT
MPOTUBHOI'0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHbBIE JOKa3aTeIbCTBa
MareMaTudeckux (akToB, BBICTpauMBaTh AapPryMEHTAIUIO, TPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BBIOMpaTh CHoco0 perieHus ydeOHOM 3amaun (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBHIOMPATh HamOoJee TMOAXOMANUNA C YIETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCckKkue AeMCTBUS.

UCIIOJIb30BaTh BOIPOCH KaK HMCCIIEAOBATEIbCKUNH HMHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTHUBOpPEUHE, IPodIemMy,
CaMOCTOSITEJIbHO ~ YCTaHABIMBAaTh HCKOMOE U JaHHOE, (POpPMHPOBATH
THITOTE3Y, apryMEHTHPOBATh CBOIO TIO3HIINIO, MHCHHE;

IPOBOJUTh IO CaMOCTOSTEIBHO COCTABIICHHOMY IUJIaHY HECIOMHBIN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIIeIOBAaHUE IO YCTAHOBJICHHUIO OCOOECHHOCTEH
MaTeMaTU4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO pe3yjIbTaTaMm
MIPOBEACHHOTO HAOJIOJCHUS, WCCICIOBAHUSA, OICHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3YIIbTaTOB, BEIBOJOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCa, a TAaKXKe BBIABUTATh
MIPEIITOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W W30BITOUHOCTh HMH(OpPMAINH, JaHHBIX,
HEOOXOJIMMBIX JIJISl peLICHUS 3a]1a4u;

BBIOWpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
UH(GOPMAIUIO PA3TUIHBIX BUIOB U ()OPM TIPEICTABICHUS;

BbIOMpaTh GopMy TMpeACTaBiIeHUS WHPOPMAIMA UM UIUTFOCTPUPOBATH
pelaeMble 3aJaud CXeMaMmH, JudarpaMMamMu, HWHOM Tpapukod Hu UX
KOMOMHAIIUAMU;

OLIEHWBATh HAAEKHOCTh HMH(OPMALMK MO KPHUTEPHSIM, TMPEATIOKECHHBIM
YYUTENIeM UK CPOPMYTHUPOBAHHBIM CaMOCTOSITEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eCTBUSA:

BOCHPUHUMATh U (POPMYIMPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEJISMH OOIIEHHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pEelIeHUS
3aJ1a4i, KOMMEHTHUPOBATh MOTYYEHHBIN pe3yibTar;

B X0/i¢ 0OCYKJIEHUS 337aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXKIaeMOU TEMBI,
npo0JieMbl, pelaeMon 3a/1auu, BhICKAa3bIBaTh UJECH, HAICJICHHbIE HA MOUCK
pELICHUsI, CONOCTABIATh CBOU CYXACHHS C CYXKACHUSIMU JPYTHX
YYaCTHUKOB JAMajiora, OOHApY>KMBaTh pa3jIMuu€ U CXOJACTBO MO3ULIUN, B
KOppeKTHOU popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;
MPE/ICTABIISATh pE3yNbTaThI peleHus 3aJa4H, AKCIIEPUMEHTA,
UCCIIEZIOBAHUS, TIPOEKTA, CAMOCTOATEILHO BBIOMPATh (popMaT BHICTYIUICHHUS
C Y4€TOM 3a/1a4 MPEe3EeHTAMU U OCOOEHHOCTEHN ayTuTOpUH;

MIOHUMATh W MCIIOJIb30BATh MTPEUMYILECTBA KOMAH/IHON M MHIMBUIYaJIbHOMI
paboOTHI TP PEIICHUH Y4eOHBIX MAaTEMAaTHUYECKUX 3a]1ay;

NPUHUMATh 1EJIb COBMECTHOW AESITEebHOCTH, IIAHUPOBATh OPTaHU3ALMIO
COBMECTHOW paboOThl, pacmpeneniaTb BHABI pPadOT, OrOBapUBATHCH,



00CYXaaTh TPOIECC U Pe3yibTaT paboThl, 00001MaTh MHEHUS HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TpyHmoBBIX ¢opMax paboTel (OOCYXJIEeHHs, OOMEH
MHEHHSIMHU, MO3TOBBIC IITYPMBI B APYTHE), BHIMOIHITH CBOIO YacTh paOOTHI
U KOOPIWHHUPOBATh CBOW JICUCTBHS C JPYTMMH WICHAMH KOMAaH/IbI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA
Camoopranuzanmsi:

e CAMOCTOATEJIBHO COCTAaBISITh IJIAH, AJITOPUTM PEUICHUS 3a/add (WIH €ro
4acTh), BBIOHMpATh CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh W KOPPEKTHPOBATH
BapUAHTHI PEIICHUM ¢ yU€TOM HOBOM MH(GOPMAITUH.

CaMOKOHTP 0J1b, SMOIMOHAJILHbIA MHTEJLJIEKT:

e BJAJIETh CIIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pElIeHUsT MaTEMAaTUYECKON 3a1a4u;

e MPEIBUAECTH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILICHUU 33]1a4U,
BHOCUTH KOPPEKTHUBBHI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEJIBHCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE pPE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOW LIETH U
YCIIOBUSM, OOBSICHATH MPUYUHBI JTOCTMXKCHHUS WJIM HEIOCTHKCHHS eI,
HaXOJUTh OLIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATHBI

K xoHmy obOyudenuss B 7 kJjacce OOyYarOlIUMCS TONYYUT CIEIYIOIINE
MPEAMETHBIE PE3YJIbTAThI:

PacriozHaBath uW3y4eHHBIE TE€OMETPUYECKHE (HUTYpBI, OMNpEnesTh HX
B3aMMHOE pAcCIOJIOKEHUE, H300pakaTh TeOMEeTpUYecKue (GUTyphbl, BBITOIHATD
YEpPTEeXKHU MO YCIOBUIO 3aayd. M3MepsiTh JIMHEHHBIE W YIJIOBBIE BEIUYHUHBI.
Pemars 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyr0 OIIEHKY JWHEWHBIX W YIVIOBBIX BEJIMYWH TIPEAMETOB B
peanbHON KH3HHU, Pa3MEpoB MPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
O00BEKTOB MO MOPSAKY BEJIUYUHBI.

CTpoUTh UepTEKU K TEOMETPUUECKUM 3a]ja4am.

[Tonb30BaTbCsl TPU3HAKAMH PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPH PEILICHUH 3a/1a4.

[IpoBOIUTH JOTMYECKUE PACCYXKACHUS C UCIOJIb30BAHUEM T'€OMETPHYECKUX
TEOPEM.

[lonb30BaThCsl NpU3HAKAMHM PABEHCTBA MPSIMOYIOJIbHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEAMAaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJbHOIO
TPEYroJibHUKA, B PEIICHUHU I'eOMETpUYECKUX 3a1ad. Onpeaenarb napamuielbHOCTb
OPSIMBIX C TOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU cekyias. Onpenensrhb
MapaJJIEIbHOCTh MPSIMBIX C MOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM
MPAMOM 10 TOUEK IPYTrOM MPSIMOU.



Pemiats 3a7aum Ha KiieTuaroi Oymare.

[IpoBOIUTH BBIYMCICHUS W HAXOIWUTh YHCIIOBbIE W OYKBEHHBIC 3HAYCHUS
JIJIOB B TEOMETPUYECKHX 3aJayaX C HCHOJb30BAHHEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa3OBaHHBIX MpH
MEPECEUCHUN JIBYX NapajyICIbHBIX NPSMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXIEHUE YTJIOB.

Brnanete MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OMNPEACNSITh
OMCCEKTPHCY YTJIa U CEpEANHHBIN MEPIICHIUKYIISP K OTPE3KY KaK reOMETPUIECKHE
MecCTa TOYEK.

DopMyIHpOBaTh OMNPEAECTICHUS OKPY)KHOCTH W Kpyra, XOpAbl U IHaMETpa
OKPY>KHOCTH, TTOJIb30BaThCSl UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOKMCTBA MIPU
pelIeHnu 3aaad.

Brnanerp moHsATHEM ONMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ ueHtp. llomp3oBarbest (hakTamMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB
TPEYrOJbHUKA TIEPECEKAIOTCA B OOHOM TOYKE, U O TOM, YTO CEPEIUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOU TOUYKE.

Biiametp NOHATHEM KacaTelbHOW K OKPYXHOCTH, MOJIb30BaThCA TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KaCaTeIIbHOU U paanyca, MPOBEIEHHOIO K TOYKE KaCaHUs.

[Tonb30BaThCs MPOCTEHIIMMHU FEOMETPUUECKUMU HEPABEHCTBAMU, MOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TTOCTPOEHUS C TOMOIIBIO [IUPKYIS U
JIMHEVKU.

K kxoHiy obOyudenuss B 8 kiiacce oOydYarollUiCs TMONYYUT CIEIYIOIINUE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBatb OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BaThCSl KX CBOMCTBAMU IPU PEIICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBAa TOYKHM MEPECEUCHUS MEIUaH TPEYrojibHUKa (LEHTpa
Macc) B peUICHUU 3a/1a4.

Braners noHsiTueM cpeHEd JIMHUM TPEYroJbHUKA U TPaneluu, IPUMEHSTh
UX CBOWCTBAa IpPU PEIICHUM TeOMETpUYeCKHX 3anad. [lonb3oBarbecs Teopemoii
daneca U TEOPEMOI O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATH UX JIJISI PEIICHUS
MPAKTUYECKUX 3a7a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTrOJIbHUKOB B PEIICHUN I'€OMETPHUUECKUX
3a/1a4.

[Tonb3oBaTthesi Teopemoit [ludaropa npns pemieHUss TEOMETPUUECKHX U
npakThueckux 3agad. CTpoUTh MaTEMaTUYECKYI0 MOJENb B IMPAKTHUYECKUX
3a71a4ax, CaMOCTOATENBHO AENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE IJIUHBI.

Bianerp TNOHATHMAMHU CHHyCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. 110b30BaThCS STUMU MNOHATHUSIMH JJISI PEIICHUS
NPAKTUYECKUX  3a7ad. Beuucnate (pa3iuyHbBIME  croco0amMu) — TUIONIAIb
TPEYrojbHUKA U IUIONIAJM MHOTOYTOJBHBIX (UTYp (MOJIB3YSICh, TJe HEOOXOIUMO,
KIbKYJIATOPOM). [IpMEHSTh OoJIydeHHbIE YMEHUS B MPAKTUYECKUX 3a7adax.



Brnagerh NOHATHSMU BIHCAHHOTO W LEHTPAJIBHOIO YIJa, HMCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIJIaX MEXY XOpAaMu (CEKYIIUMH) U YIIIe MEKIY
KacaTeJIbHOM U XOPJ0M MpHU PellIeHUH FT€OMETPUUYECKUX 3a]1ay.

Bragerh MOHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PELICHUU 3a]1a4.

[IpuMeHATh MONyYEHHBIE 3HAHMS Ha MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJIENU JUIsl 3a]1a4 PEaJIbHOM KU3HHU U MTPOBOJUTH COOTBETCTBYIOLIME BHIYMCIICHHUS
C TpUMEHEHUEM TMOA00US U TPUTOHOMETPHUH (TOJB3YSICh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHmy obOydeHuss B 9 kiiacce oOydYarolmUMCS TMONYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJIOB, HAaXOOUTh C HUX
MIOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSAMOYrOJIBHOIO TPEYrOJbHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoIuTh (C MOMOIIBIO KaTbKYJISITOPA) AJTUHBI
Y YIJIbI 1JIs1 HETAOJIMYHBIX 3HAUCHUM.

[Tonb30BaThes (hopMysaaMH NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM [IJIl HAXOXJEHUS COOTHOLICHUM MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYUHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB I HAXOKIACHUS PA3IUYHBIX
AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJIbHUKOBY), NPUMEHATh WX IpHU
pELICHUH T€OMETPUYECKHX 3a/1a4.

Bnanerp moHsTHSIMM  mpeoOpa3oBaHUA ~ [MOAOOMS,  COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (huryp. [lonb30BaThCsi CBOMCTBAMU MOAOOUS TPOU3BOIBLHBIX
Guryp, ymeTb BBIUHUCIATH JJIMHBI M HAXOAUTh YIVIBI Yy MOJOOHBIX (uryp.
[IpumensaTh cBoiicTBa MOA00MS B MPAKTHMUECKUX 3a7adyax. YMETb HPUBOIUTH
IpUMeEpPbI TOJOOHBIX PUTYP B OKPYXKAIOLIEM MUPE.

[Tosp30BaThCs TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBAAPATE KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh MX TE€OMETPUUYECKUN W (DU3MUECKUN
CMBICII, TPUMEHATh HMX B pEHICHUH T'eOMETPUYECKUX M (U3UYECKUX 3ajad.
[IpuMeHsTh cCKaJIIpHOE MPOU3BE/IEHNE BEKTOPOB I HAXOKICHUSI IJTUH U YTJIOB.

[lonp30BaThCsl METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH T€OMETPUYECKHUX U MTPAKTUYECKUX 3a]1ay.

Brnagetr NOHATHSMU NPaBWILHOTO MHOIOYI'OJIbHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI TyTU OKPYKHOCTH W PaJMaHHOW MEPBI YIJIa, YMETh BBIYMCIATH IUIOLIA/b
Kpyra u ero yactei. [[puMeHATh Moay4eHHbIe YMEHHU B IPAKTHYECKHUX 3aa4ax.

Haxomute ocu (MM LEHTPbI) CUMMETPUU (PUTYP, TPUMEHSATH IBUKEHUS
IUIOCKOCTH B MMPOCTEUIINX CIIYJasiX.

[IpyMeHsATh MONy4YEeHHbIE 3HAHMS Ha MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJIENM JUIsl 3a]1a4 PEAIbHOM KU3HHU U ITPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHUS
C TPUMEHEHHEM IMOJ00MS W TPUTOHOMETPUYECKUX (PYHKUMMK (MOIB3YSACh, TIIE
HEO00XOAMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

No 11/ HaumeHoBaHue pa3aesioB M TeM KosimuecrBo yacos DJIeKTPOHHBIE (LM poBbIe)
° i/
IporpamMMel Bcero KourpoabHubie | 00pazoBaTe/bHbIE pecypehbl
padoThI
[Ipocreiimme reome €CKHEe
1 I/IEIX TBH;I I;B X HMMTPHEH e e 11 1 brbmorexa LIOK
CBOMCTRA, LISMEpeHie https://m.edsoo.ru/7f415e2e
reOMETPUYECKUX BETUYUH
bubmorexa [IOK
2 T 24 1
PEYTOIIBHHIH https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE pSIMBIE, CyMMa YTIJIOB 16 1 bubmmoreka [IOK
TpPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. ['eomerprnueckne 13 1 bubmmoreka LIOK
MTOCTPOCHUS https://m.edsoo.ru/7f415e2e
Bbu6nunoreka [JOK
5 IT i 4 1
oBTopenie, ododmenHe suarmi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME



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

8 KUIIACC

No /it HaumeHoBaHue pa3iesioB U TeM KosnuecTBo 4acos DJIeKTPOHHBbIE (LM pPOBHIE)
) NporpamMmmal Bcero KonTpoabubie | 00pa3oBaTe/ibHbIE PecypChbl
padoThI
N bu6moreka [JOK
1 Bt 12 1
STHPEXYrOTbHHKH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MIPONOPIMOHAIILHBIX OTPE3Kax, MOI00HbIC 15 1 bubmorexa [JOK
POTTOPH P e https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
[Imomans. Haxoxnenue niommasei
3 e mOJfBHI/IKOB " Jl:\[/[HOFO OJ'E;IHHBIX ¢bur 14 1 bubmorexa [JOK
PEYT o P https://m.edsoo.ru/7f417e18
[Tnomaau nogo0HBIX GUTYp
4 Teopema [ludaropa u Hagana 10 1 bu6mmoreka IIOK
TPUTOHOMETPUHN https://m.edsoo.ru/7f417e18
VYTibl B OKpYKHOCTH. BriicanHbie u
5 OINMCAHHBIC YETHIPEXYT OJIbHUKU. 13 1 bubmorexa [{OK
KacarenpHble k Okpy)xHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEMN
bu6mmoreka [JOK
6 II 6006 i 4 1
OSTOPEHILS, ODORIREHEE SHasH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6



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

HauMeHOBaHUe pa3iejioB U TeM

KoanuecTBo 4acoB

DJieKTPOHHBbIE (LM pPOBHIE)

Ne ni/m
MPOrpaMMBslI Bceero KonTpoabubie | 00pa3oBaTe/ibHbIe PecypChbl
padoThI
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U 16 1 bubmmotexa [IOK
cuHycoB. Penienue TpeyroabsHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoGpaszoBanue mogodusi. Merpuueckue 10 1 bubmotexa LIOK
COOTHOILIEHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
3 Bextops: 12 L https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPAMHATHI Ha TUIOCKOCTH 9 1 bubmorexa [JOK
https://m.edsoo.ru/7f41al2c
[IpaBubHBIE MHOTOYTOJIBHUKY. [{yIMHA
5 OKPYXKHOCTH U TLJIOIIAJIb KpyTa. 8 1 bubmorexa [JOK
. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanen
bu6moreka [JOK
0 JlBIKCHHs 10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o6IICHMHE, 7 1 bubmioreka [IOK
cCHUCTEMAaTH3alus 3HAaHUHU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Maremaruka. ['eomerpust: 7-9-¢ knacchl: 6a30BbIi ypOBEHB: yueOHHUK, 7-9
kiaccel/ Atanacsia JI.C., byry3oB B.®., Kanomies C.b. u apyrue,

AxnnonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

METOJUYECKHUE MATEPHUAJIBI JIUVIAA YYUTEJIA

Marematuka. 'eomerpus : 7—9-e kiacchbl : 6a30BbIl YPOBEHD : METOJIUUECKOE
nocooue K npeaMeTHON JMHUU yueOHuKoB 1o reometpuu JI. C. AtanacsiHa, B.
®. byrysosa, C. b., Kagomuesa u ap./ — 2-e u3n., crep. — Mocksa :
ITpocsemienue, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPChBI CETU

HMHTEPHET

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

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

https://m.edsoo.ru/7f41al2c
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