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JIMCT COI'JIACOBAHHA

PABOYASA ITPOI'PAMMA COCTAB/IEHA B COOTBETCTBHHM C TPEBOBAHUAIMU ®EJIEPAJIBHOI'O
TOCYJAPCTBEHHOI'O OFPA3OBATE/TBHOT'O CTAHJJAPTA BBICIIIEI'O OBPA3OBAHHA (¢I'OC BO)

12.03.02 OnroTexHHKa

ro Habopa rpynnet; 2019

ITporpammy cocraBun:

Kadeapa 11 JIASEPHAS TEXHHUKA o
JlenToeckuii Bajum BaneHTHHOBUY, K.T.H., IOLIGHT : 4

ITporpamma paccmoTpeHa
Ha 3acesaHuH Kadeapsl-paspaboTurka

paboueii nporpammel M1 JIASEPHASI TEXHUKA é
3asepyromuii kadespoii Bopeiimo A.C., A.T.H., Ipoc.

ITporpamma paccMoTpeHa

Ha 3aceflaHuH BbIMyCKarolel kadenpbl

U1 JIASEPHASA TEXHHKA

3asepyrowuii kadeapoii Bopeiio A.C., A.T.H., ipod.




PABOUAS] [IPOTPAMMA TUCHHATUIAHEBI
ONTHYECKOE MATEPHANTOBE TEHUE

Pazpenni pabogedt nporpamMmet

. HEJIM CCBOEHWSA JUCTIATTTMHDLI

. MECTO JNCLHMIUIWEBL B CTPYKTYPE OOIT BO

. CTPYKTYPA M COREPKAHNWE A¥CHAIIMHDI

. GOPMEL KOHTPOIA OCBOEHN S AUCHNUTITHHEL

. YHEBHO-METOIMYECKOE U THOOPMANUVOHHOE OBECTIEYEHWE JUCLIHITJINHBI
- MATEPHAJTIBHO-TEXHWUECKOE OBECTTIEMERVE AUCHUTLINILI

o1 U P L3 DD e

Tlpunoxenus k padoueil gperpaMme JHCHHIIAHST

e Tlpunoxexue 1. AxuHotaipin pabouell TPOTPEMMEI

o TIpunosxesue 2. TexHonoryu i hopmb: obyuesus

« Tlpunoserue 3. OueHouHEle CPEACTEA M METOJMKH HX IPUMEHEHHS

o Ilpunoxernie 4. JIMCT n3MeHeHuH, BHOCMMSBIX B paGOUyIO NporpamMmy



1. EJTY OCBOEHUSA VICIATLIHB]

Hensro 0CROPHIA AHMCUHILIMHB SENETCH POPMHPORAHME CISAVICLEHX KOMIITeHI{M:

IOTIK-1 — cnocoBHoCTh  NpUMEHsTE ecTeCTEEHHOHAyussle ¥ OGHEHIDKeHEpPHBIE 3HAHHA, METOHALI
MATEMATHYECKOTO aHa/H3a M MOJIERHPOBAHUA B HEMEHEDHOH AeATENLHOCTH, CBAIGHHON ¢ NPOeKTHPORAHKEM

1 KOHCTPYMPOBAHUEM, TEXHOMOTHAMH IPOM3BOACTBA ONTOTEXHMKM, ONTHUECKHX M ONTHKO-3/1€KTPOHHEIX
[prO0POB 1 KOMILIEKCOB

DOPMHPOBAIHIO KOMITETEHLMA CIYKNUT ZOCTUXEHME CNeflyioLuX Pe3ynsTaTos obpaioranys:
OIIK-1

JHIHUA

Ha YPOBHE HPENCTABICHHI: OCHOBHBIE THITH], XAPAKTEPUCTHKM ONTHUCCKHX MATEPHAoB, MEMEHTH
OUTHKO-3AEKTPOHHLIX H Ja3epHBIX CHOTEM, 3JIEMEHTHYIO Ba3y Ort0TeXHHKK

Ha YPOBHE BOCIPOM3BeAEHHA: OCROBRbIE BLJ/bI KOHCTPYHPOBAHHS MEXaHH3IMOB W letanel npubopos

Ha YpOBHe NOHHMAHMS: METOAB! HCC/IEN0BARKA IAEMEHTOR, YAIOB, H CHCTEM ONTOTEXHHUKH,

YMeHUs:

TEOPETHUECKH OCYIHEeCTBAATE KOPPeKTHsld BuifOp 3NMeMEeHTOB M MaTepHasicB ONTHUECKHX CcTeM,

[IPaRTHIeCEH OLEHMEATE  HM3MEpsATL  XapaKTePHCTHKH ONTRYeCKMX MATepHanos, OLEHHBAT:  HX
TEXHCOAOI HUHGCTE;

HOBbIKL:

KOPPEKTHOTO BBIGODA ONTHYECKHMX MATEPUANoB JUIT IEMEHTHON 0asbl ONTUKO-AEKTPOHHOH ¥
fA3ePHO TeXHUKH.



2. MECTO JUCHMIUIVHELI B CTPYKTYPE QOI1 BO

Aucnpnmmara OITTHYECKOE MATEPHAJTOBEAERUE sniageTcs ZUCLNILIAHOI o63aTesbHO
4acTy 670Ka 1 nporpaMmMel DOATOTOBKM N0 Hanpasaeruo 12.03.02 Onmomexuuxa.

Cogepanie [UCUWNIMHE!  ABAACTCH  JIOTMUECKHM  NpoJo/brenueM mucuunmn: OHIHKA,
OHOTHYECKAA PU3HKA.

Cojepxarie AUCLHIVIMHE! SBJISETCS OCHOBOH 7 ocBoeHMs aucipriind: FOCYRAPCTBEHHASA
UTOT'OBAA ATTECTAINIA.

TIipeasapurenbhble KOMIETEHEHM, CHOPMIPOBAHHbIE Y 00YURIONIEIr0Cs A0 HAYAAR WIYYeHYs AHCITMILIHEEL

+ OIK-1 — Cnocober NpuMeHaTh £CTECTBEHAORAYYHbIE 1 OGIIeHIDKeHePHbIE SHAHHSA, METOABI
MATEMATHUECKOTO AHANNIA H MOZCTHPORAHIA B HEKeHepHOR NedaTenkHOCTH, CRI3aHHoi ¢
MPOEKTHUPOBIHUEM M KOHCTPYHDOBAHNIEM, TEXHOIOTHAMH MPOH3BOJICTRA ONTOTEXHUKH, OITTHUSCKHX 1
DITHRKO-IEKTPOHHEBIX IPHOOPOB M KOMIUIEKCOR

¢ OIlK-3 — Cnocolien NpoBoAUTL JKCIePHMEHTAMLHER UCCIE40BaHIA U H3Mepenys, obpabarsisars 1
TPEACTABNATD TICAYUEHHbIE JAHHBIE C YHETOM CIIELFPUKY ONITHURCKHY H3MEDEHUH



3. CTPYKTYPA Y COQEPKAHUE NMCOAIUVINHBE

(frias TPYA0eMKOCTE AHCHHIIIMELL COCTaBAgeT 5 3.6, 180 u,
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Crexna, _Manmoca
Pazgen 2. CpoficTea apanextpukop 2. 1. CTpyxTypa Ho,qm‘mBKa K JIP.
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4. OPMbi KOOTPOJI5i OCBOEHMS JVCHATLIHbIE

.. CEMECTE S _ HEAETTA CEMECTPA .
E— A 7 sl u
8 L TexK | " TexK TexK

Yenorunie OGGBHE[‘IEHPIH:
e TerK — BONPOCH: JJIH TEKYILETS KOHTPOI;
o aud, 3au, — guddepeRRpORaHHEIE 3a4eT.

TekyHias arTecTalus CTY/IHTOR IPOBOMTCS B FUCKPETHEHIE BDEMEHHEIE HHTEPBA/S! B CHRRYIOUIMX

dopmax:
©  BOMPOCHI IS TEKYILEr0 KOHTPONA.

PybGewuan arrecTaups CTYACHTOB GDOHIBOAMTCE [I0 HTOTaM [TONIOBHEIRL CEMECTPA B CIEAYIOIHX
dopmax:
o BOMPOCHI AAist TEKYILETC KOHTPOAS.

IIpoMeyTounas aTTecranya RPOROAHTCH B QOpMAax:
s gubdepeHuypoOBaHHBIA 3aueT.




5. YYEBHO-METOAMYECKOE ¥ MH®OPMAIIMOHHOE OBECIIEYEHUE
THCHVTIAHBI

5.1. OcHoBHag AHTePaTYPA IO MHCUHIUIMHE:

1. B. B. Jlexrosckuii, B. A, Jupynun, H. A. Msanosa. . Onrorexsuka. CTI0.BITY "BOEHMEX" um, .
D, Ycruaogra, 2020, 38 sxs.

2. B. B. Menrosckuii, H. A. Msanosa, 1. J1. ®dégopor. . Ochobsl Gu3uku TEpacro Tena. CI16.BITY
"BOEHMEX" um. /1. . ¥Ycrumoza, 2018, 125 oxs.

3. B. B. fenrosckui, C. JI. Cumexanos. . Bonrorag v keadrosas onmuxa. CII6.BITY "BOEHMEX" um. 11,
&, ¥Yerunosa, 2011, an. pec,

4. B. B. Jierroscki#t, C. JI. Cmexasnos. . Bonrosan 1 ksadrosas ontuxa. CIIO.BTTY "BOEHMEX" um. /1.
&, ¥eruHosa, 2011, 276 9K3.

5. B. B. Jienrosckuid, T. H. Kndsega, II. J1. ®égopos. . OnTuueckoe Marepuanosegenne. CI16,BITY
"BOEHMEX" um. [1. @. ¥crunosa, 2021, 17 k3.

5.2. HortonmnutensHasg AMTEPATYPa 10 JUCUMITAHHE;
He TpeGyeTcs.
5.3. Tlepsogruecyiie U3AaHNA:
1. Hayuno-meToguqeckuit xxypHan «R(opMarisats o6pazoBaHns ¥ HayKu»,

5.4, Tlepeuesns peCcypcor HHGOPMALHOHHO-TENEKOMMYHUKALIHOHHOH cetit "HTepHeT", HeoOXOMMMEIX IS
OCBOCHUS AUCLUILARHLL, 3/IEKTPOHHRKE GrbAHOTeUNbIe CUCTEMEL

1. http://e lanbook.com/ — 3BC Jlass.
5.5. TIporpammHoe ofiectieueHsie:

1. WinDjView;
2. Spyder.

5.6. YnrdopMaOUHEIe TEXHOAOTHEL

B3apMogeHcrsre ¢ obyuaromumuca nocpegcTeoM SHOC Moodle BITY « BOEHMEX» um. JI.®. YeruHosa.



6. MATEPUAJIBHO-TEXHWNYECKOE OBECIIEUMEHKE AUCIUITTNHBI

6.1, JTeKHoHEBIe 3aMsTHE:

CNeHd AH3HPORAHH IS TpEﬁDBaHHH o 060[}3(}108&1]-}}‘110 OTCYTCTBYIOT, a¥AHTOpHA C HOCaSOUHLIMH
MecTaMi Mo KONWYeCTRY CTYAeHTOB; JOCKA,

6.2. JTaboparophnie 3aMstTHA:

1. ¥cradoska gna maboparopHeix paboT no "BonBoRadA M KEaHTOBAS ONITHKA",
2. WinD}jView;
3. Spyder.

6.3. TTpouee:

1. pabouee MeCTO IPeIIOZARATEN, OCHALUEHHOE KOMIILIOTEPOM € JOCTYNOM B MHTepwer;
2. pabourte MeCTa CTYAEHTOB, GCHAIEHHBIE KOMITBIOTEPAMH C JOCTYIOM B VInTepHeT, npeAHaztHauestse
anst paboTel B 2NeKTPOHHOIM oBpazoBaTensHOH Cpeae.



Tpanpmenie 1
6 pafrlei HROFPAMME THCLH AN L
OTHYECKOE MATEPFHANGBEIEHHE

Annoranus paboueil aporpaMMeE

Jurcnunnuna OITTHYECKOE MATEPUATIOBENNEHUWE gendeTca BUcUuUIAHON obnzarensyoii
uacrd 671exa 1 nporpamMMet TOAFOTORKK 110 Hanpassiedyio 12.03.02 Onmomexyuka, JMCHNIKba peamsyeTes
Ha dakyaerere M FlHbopmalnoBHEIX M yapasasioupix cuctem BITY "BOEHMEX" um. A.@. Ycrunosa
xadenpoii U1 TASEPHASA TEXHHKA.

JrcuunanHa nateneda Ha GOpPMUPOBaHHE KOMNEMeHyul:
OTIK-1  criocobHOCTL  [PHMEHAT:  ECTECTBEHHOHAYUHBIE ¥ ODUIeMIDKEHephbie  3HAHMs,  MEeTOHs
MATEMATHUECKOTO AHaNTH3a U MOAERHPORANMA B HEDKeHEPHO! AesTeNbHOCTH, CBR3AHHOH C TIPOOKTHPORAHMEM H
KOHCTPYHPOBAHKEM, TEXHOACTHAMHK TIDOMU3BOMACTRA ONTOTEXHHWKH, OITUYLCKHX M OITEKO-3EKTPDOHEBEX
npudOPOB B KOMIIEKCOR.

CD,B.E;JH(BHHE ARCIHIUTHHEL OXBATRIBGET KDYT BOTDOCOB, C(BAIAHHBIX { TEOPETHUYECKHMM M TIPpAaKTHULCKHM
QCYIOeCTB/ISHHEM ROPPEKTHOIG B}:Iﬁﬂpa REMEHTOE M MAaTePHANIOB OIITHUECKHX CHCTEM, ﬂpaxmqecmﬁ
OL‘EHKOﬁ XAPaxTepHCTHR OTITHYECKMX MaTepHanos, DI.[GHKOI:I KX TEXHOMOQIBURHOCTH,

IIporpammoil AHCHUMTHEBL TPEYCMOTPEHE CIEAVIOHIME BHILT KORTPOR:

TexyImas aTTecTalin CTYLeHTOR HPOBOAHTCA B AUCKPETHEIE BDEMEHHBIE HHTEPBAJL] B CICAYIOUHX
dopmax:
s BOMPOCK! U TEKYIIETD KORTPOA.

PyGexHan arrecTan#s CTYJEHTOR [TPOU3BOAMTCS [0 UTOTEM [OJIOBHFLI CEMECTPa B CEAYIOIEX
dxopmax:
*  BOTIPOCH! [UTA TEKYIIETO KOHTPOA.

IlpoMexyTouHaA arTecTauus [poBOAUTCS B GopMax:
*  puthpeperHPORIHHLI 3a4eT.

Ofmas TpyloeMKoCTb OCBOEHMS AUCHMIUBIHBI cocTamasgeT 5 3.2, 180 u. [Tporpammoll AHUCUMDAHHBY

TIPeYCMOTPEHE! JIEeKUHOBHRIe 3aHATHA {26 w.), naboparopHeii npakruxym (26 4.), camocToarenbhad pabota
cryperTa (128 u).
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Tprmrewerse 2
% padoueil TpoTpRMME RRCHINRBE
NTHYECKOE MATEPHATOBEREHIE

TEXHOJIOIHH 1 @OPMBI OBYUEHIH

Pexomengagun ne 0CEOSHUIO JUCIIMBAHYL] IR CIYIeHTa

TpyaoeMKOCTs GCBOEHMA AUCUMIABAEL cocTabasteT 180 1., ¥3 BUX 52 4. ayAUTOPHbIX 3aHATHH, ¥ 128 u,,
OTBefeHHEIX Ha CAMOCTOSTENIBHYIO paBoTy CTYIeHTA.

Peromenslaynd 0 pacApefe/leHHI0 yueBHOMO BPEMEHK 110 BHAAM CaMOCTosTebHOW paboTkt H
pasgenaM SHCUMILANALI IPHBEAEHE] B TabaIe,

KouTponr OCBOCHHS AKCLMIVIAABL IPOM3BOJUTCA B COOTBETCTBHMH € [IOfONKeHHEM O Tekylnem,
pyDeKHOM KOHTpOJIE YCIIEBAEMOCTH H TIPOMEXKY TOYHOH ATTECTALMA OOYUatOUMXCS.

DopMB! KOHTPOAS 1 KPUTEPHH OLIEHUBAHIS TIPHBEJICHS] B NIpUAOKeRun 3 K PaBouel nporpamme,

ITorTopente 2axoHa Manoca |

Haumenopanse paborst s Pexomengyeman fHTepaTypa E'I‘pyg?:anzi{ocn,é
........ e o S
Pasgen 1. OCHOBEBIE BHJbI ONTHUECKHX marepuasios 1.1. ﬂumeKTpnqecme KpHCTﬂJIJ’[BI 1.2,

e e ____Honymposopsmku. 1.3 Crewma. i
| B. B. Jientonckuii, C. JI. CMexanos. . Bonkogas 1 KBaHTORaS | !
 onruixa: CT16.BT'TY "BOEHMEX" um. 1. &. Yerunosa, 2011 E
; {13) ;
Moaroroska k JIP | B. B. Jlenrorcxuit, T. H. Kusizera, L. JI. ®&nopos, . g :
A ' | Orrraveckoe marepuanosejenne; CII6.BI'TY "BOEHMEX" | 34
: i :

pum. JI. ©. Verunoea, 2021 {1-2) _
rB B. Menroscxuif, H. A. Mrauoga, . JI. ©&popos. . OcHoBH |

[bHBHKH Teépgoro Tena: CII6.EITY "BOEHMEX" mu. [I. ®. |
; Ycruwora, 2018 (1-2)

e enn P,

~ Wroro o pa3,qeny 1 | 34

Paien 2. CroficTsa AHITEKTPHKOE 2, 1, CTDpYRTYPA IH3HeKTPHKOB, nonsxpmaquﬂ ;J,H3ne:<'rptixos 2.2,
AusnerrpryecKan IPOHHNAEMOCTh.

B. B. Jlenrosckuii, T. H. Knszesa, [, J1. ®éxopos. . ;
Onruuecxoe matepuanorefenue: CII5 B TY "BOERMEX"
uM. [, @ Yerunona, 2021 (3)

{loaroroeka Kk JIB

TIoBTONEHHE 3aKOHOB - . 3 34
P —— B. B, J'TI.EHTOBCKHH, C JL CME‘Ka.IIf;)IB. . Bomsorad ¥ KBaHTOBas !
orrruka: CIIG.BITY "BOEHMEX" um. [[. ®. Yerunosa, 2011 |
.................. (3.3) |
Hmm 10 pa3,n,eny 2 34

Pa3,zzen 3. Bneurpumamwmme BosEbE 3,1, Ypasuenne goane! 3.2, flornemenne 3ﬂempumarnn'rnen
BOJTHEF € BellecTBoM 3.3. CHeKTP 3/IeKTPOMArHHTHON BO/IHbL

§ B. B. Jienrosckaii, B. A. JKupynum, H. A. Vrauosa. .

OBTCITEXHHKa CHOLITY "BOEHMEX" um, [, O. YeTunORa, | i
[Tonrorosxa x JIP. : 2020 (1) 5

E;;al‘opeaue 3aKoHa Byrepa- 1 B. B. Jlewroscxuit, T. H. Kuazeea, 1. JI. ©éuopor. . 'l 30

Onmqecme Marepriasoregerie: CIIGEITY "BOEHMEX"
| __uw [l @ Yeruwosa, 2021 (S) 3

Hroro 1o pasgeny 3 I

Pa3uen 4. B3anMoJelCTBHE JeKTPOMArHUTHOHA BOJIMBI € BEIHECTROM,

.......... B e [ — S A |

H

? B. B. JlentoBckul, B. A, Wusymun, H. A. Heanoea. . i
;DHTDTEXHHKB CII6.5I'TY "BOEHMEX" um. [. @, chpfosa

! 2020 (1,2} :
: B. B. Jlenrosciuii, T. H. Kusazeza, . JI. dépopos. . ;
i Onryueckoe Marepuasiosegenne: CHO.BITY "BOEHMEX" |
} v, 0. @. Yernnosa, 2021 (5) |

r
'

TlogroToeka & JIP.
TToBTOpEHNME CBOKHCTR
ONITHYECKWX CTeKOS

30

H‘roro [I0 pasgeny 4 a0
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Ipanomense 3
K paloscit mparpasve FUCHALTEILI
QHTHHMECKOE MATEPRAOBEAEHHE

©OHAbl ONEHOUYHBIX CPEACTB

DoujL OLEeHOUHBIX CPRJICTE, TIO3ROBHOUINE OLEHATE PEIYALTATLH 0BYUeHHA 110 JanHoiH JHCUHKES,
BXJUOYAIOT B cebs:

®  BONPOCK A/ TEKYLLIEr0o KOHTPOs;
« puQepeHIMPORIHHLIH 3a4eT.

Kprrepys olIeHHBaHKA

Bommpockl And TeKyRIers KoHTpo/is
Bonpocs! k JIP no yuebHoMy TIpaxTMKYMY "BONHORGS B KBaHTORAS OTHKR"

Juddeperymposanubiii 3aueT

{lepeuens BONPOCOR K 332€TY:
CrOHCTRAE KPUCTAUTHYHECKIY OIITAYR CKHX MaTepHanok. OcHOBHLIE OACTH HOTONBL30BAHKS,
MNomyripoBoAHKKOBBIE ONTHYECKHE MaTepHaikl. OCHORHBIE OfUIACTH HCTIONB30BEHIS,
Xumuueckuli coCTaB OCHORHAIX BHJIGR CTEKOIL
IIprMererie CTeksa B 3aBUCHMOCTH OT COCTaRa U CBOMCTE,
Orstryeckoe CTexi10. 3aBHCHMOCTE CROHCTE OT XMMRUYECKOIO COCTARA.
Ducriepcus. Knaccuvueckas Teopus AUCHEPCHHR,
OcHOBHEIE 33KOHB! TPOXOIKAEHNA CBETA UEPe2 JUIEKTPHKU.
Knaccarxanys onTHIecKuX MaTepHanoe. OrrrHiuecki AKTURHEIE MaTepPHAITBL.
Knaccnduganps ontaueckux marepuaios. OnTHueckH TaCCHBHLIC MATepHaNbL
OcHOBbt 30HHOIE TROPHY CTPOEHMI TBEPAOID TeNa, JHU3NEKTDHEW B HOMYIPOBOAHKKHA.
Mpoxoxgenne ceeta yepes AIeKTpHKH. KoMINekcHsH NOKa3atens NpeaoMaeHus.
[poxarienue cBeTa uepes AUMEKTPUKH. 3aKon Byrepa.
3aKOEB! QTPAXEHNS ¥ NIPEIOMIeHNIA KaK C/IefiCTBHE MPAHHYHBIX YCAORHH Ha TPAHMLE Pa3jena JqudiAeKTPUKOB,
B3auMoAeiCTBIE CBETA C BEILECTROM. Pe30HAHCHOE HOTADIIEHHKE,
Jusnexrpitiecxas BPCHHUIEEMOCTE ANaIeKTprKa. Koadduiuent npenovinenus.
DNeKTPOMArHUTHBIE BOMHEL, CIIEKTD 5AeKTPOMArHiTHON BONHEL
Ha zagere (¢ y4eTOM AORYCKA) 3358€TC OJHH BOMPOC,
IpapuLHENT NOAREDT OTEET - "OTNHYHO";

He nonueiit oteeT - "x0poino";
OTreT NPY HaANYHUR YTOUHSIOIHAK BONPOCOE - 'YAORIETBOPUTENLHO" .
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Ylacnopr dioHAa OLIEHOUHBIX CPEACTE
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i Kprcraaibl. 1.2, loaysposoaraxn. 1.3, - ; TEKyLero
4. [Crexma. TSN S U S o S KOHTPOMA
; Pazgen 2. CROMCTER AM3AEKTPUKER 2.1. _ f | Bonpoce:
4 | g CIPYKIYPA AMBIEKTPUKOB, 46112 6 ) 6 |34 25 | AW
| MOAPH3AIHA AHTEKTPHKOR 2.2, | : ; ; TeKYHIEr0
! _ luanexTpuuecKast HPOHHIAeMOCTh. | L ; ! KOHTpOIA
: Paspen 3. 3eKTpoMarHiTHBIE BOIHET E ’ | : ' BONDOCH
: i3.1. ¥parsende ponnsy 3.2, [ornomenne: ; ff : |
L BLYp 3.2, 11 S | 5 | o
4 | 8 bBASKTPOMAruuTHei BOMHEL C P4z P12t 6 0 06 300 25 A
TP , .
j .‘ : ; : TEKYIHEro
; gew(ecTtroM 3.3, Cexyp : ; ; CORTBOMS
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____________________________________ Beero 3a 8 cemecrp . 180 52 (26 | 26 128 | 100 |
Bceere mo AHNCIJUILIEHE . 180 | 52 | 26 26 128 100 i
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