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MUHOBPHAYKU POCCUU
denepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@” yUYpexKIEHUE BbICIIETo 00pa3oBaHus
«Hensounckuii rocynapctsenHslil yausepeuter» (PI'BOY BO «Uenl V)
duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCUPOBAHHOTO COCTOSHHUS

®DOoH/I OLIEHOYHBIX CPENCTB MO AUCHMIUIMHE (Moxynto) «Da30Bble MPEeBpaLeHUs B JUCIIEPCHBIX CUCTEMaX)»
1o HarpasiaeHuio noarotoBku 03.04.02 «®duzukay ®I'BOY BO «Yenl 'V»

Bepcus noxymenra - 1 cTp. 2 IlepBblii 3x3eMILLIP KOITHS Ne

Conep:xanne
1. [Tacopt hoHA OTICHOYHBIX CPEICTB
2. [lepeueHb popMHUPyEMbIX KOMIIETEHIIUI
2.1. KoMnereHInH, 3aKpETUIEHHBIE 33 JUCHUIUTMHON
3. ConeprxaHre OLIEHOYHBIX CPEJICTB M0 AUCLUILINHE
3.1. Buabl OlIEHOYHBIX CPEACTB
3.2. ConeprxaHue OLIEHOYHBIX CPEACTB
4. ITopsinok IpOBENECHUS U KPUTEPUH OLICHUBAHMS IPOMEKYTOUHON aTTECTAIIUN
4.1. Ilopsanok npoBeaeHNs] IPOMEKYTOUHOM aTTECTALIUU
4.2. Kputepuu olleHUBaHMS IPOMEKYTOUYHOM aTTECTAI[MU IO BUJAM OLIEHOYHBIX
CPENCTB
4.3. Pe3ynbTaThl IPOMEKYTOUHOM aTTECTALUU U YPOBHU CPOPMUPOBAHHOCTH
KOMITETEHIAN
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MHMNHOBPHAYKU POCCHUN
DenepaabHOE FOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

yUYpexKIEHUE BbICIIETo 00pa3oBaHus
«Hensounckuii rocynapctsenHslil yausepeuter» (PI'BOY BO «Uenl V)

duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCUPOBAHHOTO COCTOSHHUS

®DOoH/I OLIEHOYHBIX CPENCTB MO AUCHMIUIMHE (Moxynto) «Da30Bble MPEeBpaLeHUs B JUCIIEPCHBIX CUCTEMaX)»

1o HarpasiaeHuio noarotoBku 03.04.02 «®duzukay ®I'BOY BO «Yenl 'V»

Bepcus noxymenra - 1

crp. 3 IlepBblii 3x3eMILLIP

KOITHS Ne

1. TACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenune noaroroBku: 03.04.02 ®usuka
Hampasnennocts (mpoduis): @u3nka KOHASHCUPOBAHHOTO COCTOSIHUS BEIIIECTBA
JucrunnmHa: @a30Bbie MPEeBpaIieHus B JUCIIEPCHBIX CUCTEMAaX

Cemectp: 1
dopma MpoMeKyTOYHON aTTeCTAIUU: YK3aMEH
Cucrtema OICHUBAHMS: OICHHUBAHHE PE3YIBTATOB OCYIIECTBIACTCS B paMKax S-
0aTbHON CUCTEMBI.

2. MIEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUM

2.1. KomneTreHInH, 3aKpenyiéHHbIE 32 JUCUMIINHON

N3yuenne

TUCIUATUINHBI

«®Da3oBrie

MpPEBpAlICHUsS B

JUCTIEPCHBIX

CHUCTEeMax» HaIlpaBlieHO Ha (HOPMUPOBAHUE CIEAYIOUIUX KOMIIETCHIIUNI:

Konpr kom-
METCHILIUU
COrJIacHO

dIocC
(or1oIt
BO)

Conepxanne KOM-
TICTCHIIUN COTJIACHO
droc
(OITOIT BO)

WNHaukatopsl JOCTHXEHUS
komneteHun cornnacHo OITOIT

[lepeuens mIaHUPyEMBIX pe3yibTa-
TOB 00yUYCHHS 1O AUCLUILIMHE

[K-2

CriocoOHOCTh  CTa-
BUTh HayuyHBIC 3a-
Jagd B 00yacTH
(U3NKH KOHJICHCH-
POBAaHHOTO COCTOSI-
HUSI BEIIECTBA U

pemarb WX C WUC-
MOJb30BAHUEM  CO-
BPEMEHHOTO  000-
PYAOBaHHS H OTe-
YECTBEHHOTO H 3a-
pyOeXKHOTO OIbITa

TIK-2.1. OOmamaeT 3HaAHHUSIMH O
MEPEIOBOM OTEUECTBEHHOM U
3apy0eXHOM OIBITE JKCILTyaTa-
IIUU U TEXHUYCCKOTO
00CTyXHUBaHUS  DJIEKTPOHHOTO
000pyIOBaHUS.

[IK-2.2. lemoHCTpUpyeT yMme-
HUC CTaBUTh Hay4HbIC 33]a9d B
o0acT (U3MKH KOHICHCHPO-
BaHHOT'O COCTOSTHUS BEIISCTBA U
pemarh WX ¢ HCHOJIb30BaHHEM
COBPEMEHHOI0 000pYyI0BaHHS U
OTEUYECTBEHHOTO U 3apy0eKHOTO
OTIBITA

[IK-2.3. Mmeer mnpaxTuueckuit
OnBIT (HABBIKHM) TIPOBEICHUS
HAYYHO-UCCIIE0BATEIHCKIX
paboT, onupasick Ha WCIOJIb30-
BaHHE COBPEMEHHOTO 000pYHO-
BaHUS M OTEYECTBEHHOTO U 3a-
pyOeXKHOTO OIbITa

3uate: s goctmwkenus I1K-2.1:
COBPEMEHHBIC METOJIBI TOJTYYCHHS
HAaHOKPUCTALTUICCKUX ITOPOIIIKOB,
OCHOBHBIC TIPEIICTABIICHUS TECOPHH
TBepAO(ha3HOTO  B3aWMOJICHUCTBUS,
METOJIbI AKCIEPUMEHTAILHOTO HC-
CJICIOBaHMS KHHETHKH M MCEXaHM3-
Ma TBep0(a3HBIX PeaKITHid

Ywmern: s poctuxenus: [TK-2.2:
permaTh OCHOBHBIE IPAKTUICCKHC
3a7a9d 10 WCCICAOBAHUIO KHHETH-
KM U MexaHu3Ma (pa3oBBIX TIpeBpa-
IMEHUI B HAHOJMCIIEPCHBIX CHCTE-
Max, OIICHUTh BIMSHHE paszMepa
YaCTHI[ Ha TNpPOTCKaHHE (Ha30BBIX
MpeBpaIlCHUA

Brnagets: s moctmxkenns [TK-2.3:
COBPEMEHHBIMU METOJIaMH K CClIe-
JIOBaHHUA M aHaW3a (a3oBBIX Tpe-
BpAaIeHUH B TUCTIEPCHBIX CHCTEMaX

3. CONEP)KAHUE OLIEHOYHBIX CPEJICTB MO JUCHMUILINHE
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MHMNHOBPHAYKU POCCHUN
DenepaabHOE FOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE

U

yUYpexKIEHUE BbICIIETo 00pa3oBaHus
«Hensounckuii rocynapctsenHslil yausepeuter» (PI'BOY BO «Uenl V)

duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCUPOBAHHOTO COCTOSHHUS

®DOoH/I OLIEHOYHBIX CPENCTB MO AUCHMIUIMHE (Moxynto) «Da30Bble MPEeBpaLeHUs B JUCIIEPCHBIX CUCTEMaX)»

1o HarpasiaeHuio noarotoBku 03.04.02 «®duzukay ®I'BOY BO «Yenl 'V»

Bepcus noxymenra - 1

ctp. 4

IlepBblii 3x3eMILLIP

KOITHS Ne

3.1 Buabl OLIEeHOYHBIX CPEICTB

KOﬂ KOMHCTGHIII/II/I/

Kontponupyemsie Tembl/

Hanmenosanue
OLICHOYHOTO CPE/ICTBA

Haunmenosanue

OILICHOYHOI'O CpEACTBA

Ne n/n [UIAHUPYCMBIC PCSYIIbTATE! a31CJIbl JIA TEK €ro Ha IIPOMEKYTOUHOM
oOyueHus pasl a yit P Y

KOHTPOJIA aTTCCTaIlI/II/I/ Ne 3alaHus

1IK-2 Metoner  monydeHust | KOHTpobHBIC Bomnpocsr K

: Mt poctmkenns TTK-2.1: HAHOKPHUCTAJUIMYECKU | BOMPOCHI IUTSL | DK3aMeHy

COBPCMCHHBIC MCTOABI II0- X HOpOHIKOB aTTecTaluu B

JMydeHUsS  HAHOKPHUCTAIIIH- TACHMEHHOI

YECKUX IOPOINKOB, OCHOB- (bOpMe

HBIC IPCACTABJICHUA TCOPUN

TBepA0(ha3HOTO B3aMMO-
JIEHCTBHS, METOABI DKCIIC-
PUMEHTAJIBLHOTO  HCCIIEO-

BaHHMA KHHCTHKH MW MCXa-

HHA3Ma TBepAoQa3HbIX pe-
Ak
Ymers: Mg mocTrxeHUS

[IK-2.2: pemares OCHOBHEBIE
MpaKTHYECKHe 3aJa4ddl o
WCCIICIOBAHNIO KHHETHKH U
MexaHu3Ma (a3oBBIX TIpe-
BpallleHUil B HaHOJUCIIepC-
HBIX CHCTE€MaX, OLIEHUTH
BIHMSHUE pa3Mepa YacTHIL
Ha TIpoTeKaHue (ha30BbIX

NpeBpaIleHu i
Bnagetb: st
JOCTHKEHUS T11K-2.3:

COBPEMEHHBIMH METOJaMU
UCCIICIOBAaHUSI W aHalu3a
($a30BBIX TpeBpalieHUH B
JUCIIEPCHBIX CUCTEMAX

Teepnodazusie
peaKIuu
M3MEHEHHS
XMMHUYECKOTO COCTaBa

oe3

TBepnodazubie
peakuuu
npucoenuaeHus (A+b
= AB)

Pasmepnbie 3 dexTh
B CTIPYKType MalbIX
JaCTHI]

3.2 Conep:kaHue OLIEHOYHbBIX CPEIACTB

Bximodaror 0a3y JaHHBIX BOMPOCOB ISl TIPOBEICHHS IMPOMEKYTOYHOW arTecTallid B
MUCHhMEHHOW (opMe, a TakKe CIHCOK BOMPOCOB [UIsl TMPOBEICHUS DK3aMEHAa B YCTHO-
MMCbMEHHOU (popme:

Bonpocel k 3x3aMeHy

1. Metobl noay4YeHUs HAHOKPUCTAIUTMYECKUX MOPOIIKOB. ['a30(da3Hblil cuHTE3.
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MUHOBPHAYKU POCCUU
denepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@” yUYpexIECHHUE BHICLIETO 00pa3oBaHus
«Hensounckuii rocynapctsenHslil yausepeuter» (PI'BOY BO «Uenl V)
duznueckuil paKyasTeT
Kadenpa Gpu3nki KOHICHCUPOBAHHOTO COCTOSHHUS

®DOoH/I OLIEHOYHBIX CPENCTB MO AUCHMIUIMHE (Moxynto) «Da30Bble MPEeBpaLeHUs B JUCIIEPCHBIX CUCTEMaX)»
1o HarpasiaeHuio noarotoBku 03.04.02 «®duzukay ®I'BOY BO «Yenl 'V»

Bepcus noxymenra - 1 cTp. 5 IlepBblii 3x3eMILLIP KOITHS Ne

2. I1na3MOXUMUYECKHI CUHTES.

[TonyyeHne HAHOKPUCTAIITUYECKUX MTOPOIIKOB OCAXKIECHUEM U3 KOJUTOUIHBIX

pacTBOPOB.

4. TlonydeHue MOPOIIKOB IIyTEM TEPMUUECKOTO PA3JIOKEHUSI K BOCCTAHOBIICHUS.

[TonmyyeHne HAHOKPUCTAIITUYECKUX MOPOIIKOB MEXaHOCHHTE30M,

JI€TOHALIMOHHBIM CUHTE30M, JIE€KTPOB3PHIBOM.

®dazoBsie paBHOBecus. [IpaBuio ¢az ['mdOca.

Teepnodasznblie peakiuu 6€3 U3BMEHEHHsS] XMMUUYECKOTI0 COCTaBa.

Knaccudukanus tTBepaodasusix peakuuii no broprepy.

8. Knaccuduxkanus Ipendecra u Yooemnose.

9. MoHoTponusi ¥ SHAHTUOTPOTIHSL.

10.MapTeHCUTOBbBIE PEBPALLICHMUS.

11.Crioco6b1 THUIIMMPOBAHMS U MIPeIOTBpaleHns (pa3oBbIX MpeBpalleHuil 0e3
M3MEHEHHUS! XMMHYECKOTO COCTaBa (MpEeBpalleHus Py MOBO/IE TETLIOBBIX
dbopM sHEprUn, MPEeBpaLICHHS], UHAYLUPOBAHHbIE MEXaHWYECKHU, YIapHBIM
BO3JIEHCTBHEM, OOJTydCHHE).

12 IIpaBuiio ctyneHyaTsix nepexonos OcTBaiibaa.

13.Knaccudukanus tBepaodasnsix peaxiuii Tuna A + B = AB no Bynnukosy-
['uctnunry.

14.OcHoBHBIE MpEACTABIEHUSI TEOPUH TBepAO(DazHOTro B3auMoericTeust Baruepa.

15.Kunetuka tBepAoda3HbIX peakiuii, popmanbHOEe paBHEHHE KHHETUKU U
crocoOBbI OIpEACNICHUs €T0 apaMeTPOB.

16. ®usnueckue Mozenu TBEP0ha3HOrO B3auMoIelcTBYS, MU Py3nOHHbIE
mozaenu: Annepa, antu Anaepa, Baruepa.

17.Monens peakuuu, TMMUTUPYEMOM MpoIleccaMy Ha FpaHMIle pasaena ¢as.
Kunetnueckuit n 1udPpy3noHHO-KHHETUUECKUI PEeKUM TBEpA0(a3HOrO
B3aNMOZCHCTBHS.

18.3apoasieobpazoBanne Kak (HakTop, TMMUATHPYIOMNNA TBEpao(azHOe
B3anMozeiicTeue. Kpurnueckue pamepsl 3apobliia Py TOMOTEHHOM
00pa30BaHMUU, CIOCOOBI U3MEHEHUS! KPUTHUECKHUX Pa3MEPOB.

19.CamopacnpocTpaHsOIUKACS BBICOKOTEMIIEPATYPHBI CHHTES.

20.MexaHn4ecKkd aKTUBUPOBAHHOE COCTOSIHME PEAreHTOB U €ro PoJjb B
TBepAO(]a3HbIX Mpoliecca.

21.Pa3MepHbie 3pPeKThl B CTPYKTYpE MaJIbIX 4acTHI] (M3MEHEHUE TTapaMeTpa
KPUCTAJUIMUECKON CTPYKTYPbI, BIUSIHUE HA TEMIEpATypy (azoBOro
IIpeBpaIEHUs ).

22.9KkcrepuMeHTalibHas TPOBEPKA BIUSHUS pa3Mepa YacTHUI] Ha MapaMeTp
CTPYKTYpBI U TEMIIEPATypy (pa30BOro NpeBpailieHus (OCTPOBKOBbIE IICHKH,
CIUIOIIHbIC IJICHKH).

(O8]

9,

=N o
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MUHOBPHAYKU POCCUU
denepanpHOE rocynapcTBeHHOE OIOKETHOE 00pa3oBaTebHOE
@” yUYpexIECHHUE BHICLIETO 00pa3oBaHus
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duznueckuil paKyasTeT
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1o HarpasiaeHuio noarotoBku 03.04.02 «®duzukay ®I'BOY BO «Yenl 'V»

Bepcus noxymenra - 1 cTp. 6 IlepBblii 3x3eMILLIP KOITHS Ne

4. MMOPAJOK MNMPOBEJAEHUA U KPUTEPUU OLEHUBAHUA
IMPOMEXYTOYHOU ATTECTAIIUN

4.1. Tlopsimok npoBeaeHHUs MPOMEKYTOYHON aTTeCTALNH

IIpomexyTouyHass arrecramus IO KaXKIOMY W3 IIPOUACHHBIX pa3lesioB
IPOBOAUTCS MUCbMEHHO. CTyIEHT OTBEYAET Ha OJMH M3 BOIPOCOB K 3K3aMEHY,
COOTBETCTBYIOIIMA TOMY WJIM MHOMY pasfeny. BpeMs mOAroTOBKM K OTBETY Ha
BOIIPOCHI OMIIETa — 25 MUHYT.

4.2. Kpurtepum oueHMBAHUA MPOMEKYTOYHON aTTECTAIMN 110 BUIAM
OIIEHOYHBIX CPEJCTB

OneHka ypoBHSI OCBOCHMs MPOTrpamMMbl IPOU3BOAUTCS B XOJI€ SK3aMEHA,
IPOBOJIMMOIO B YCTHO-IMCBMEHHOW (popMe MO0 TemaM ayJIUTOpPHBIX 3aHATUH, a
TaKxe 1o TemaM, BbIHOCUMBIM Ha CPC. OneHka «OTIMYHOY» CTaBUTCA IPH YCIIO0-
BUHU TOJIHOTO U IIIyOOKOrOo OCBOEHHMs Marepuana Kypca. OLEeHKa «XOpOIlIo» CTa-
BUTCSI IIPU YCJIIOBUM OCBOEHHUs Marepuasia Kypca. OLUeHKa «yI0BIETBOPUTEIBLHO
CTaBUTCS B CIIy4ae OCBOEHUS CTYJEHTOM OCHOBHBIX ITOHSATUH B paMKax MaTepHa-
na Kypca. OLeHKa «HEYIOBIETBOPUTEIBHO» CTaBUTCA B CIydyae OTCYTCTBUS Y
CTyzeHTa 0a30BbIX 3HAHUI MO KYPCY B II€JIOM, TUOO MO OTJEIBbHBIM €T0 YacTsIM.

4.3. Pe3yabTarhbl MPOMEKYTOYHOM ATTECTAIIMHA W YPOBHU C(POPMUPOBAHHO-
CTH KOMIIeTeH U

YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHIIMH ONPEAEIAETCS CAEAYIOUM
obpazom:
1. BeIcokuii ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIINI COOTBETCTBYET OLICHKE
OTJIINYHO:
npeanonaraeT (OpMUpPOBaHHE KOMIIETEHLUH Ha BBICOKOM YPOBHE: CTYACHT
CBOOOIHO BIIaJICET OCHOBHOM TEPMHUHOJOTHEH M TOHATUHHBIM aIllapaToM
pazznena GU3MKU KOHJIEHCUPOBAHHOTO COCTOSTHUS «Paz0Bbie MPEBpALICHUS B
JTUCTIEPCHBIX CUCTEMAaxX», YTO MO3BOJISIET POPMYIUPOBATH BBIBOJBI U YU4aCTBO-
BaTh B IUCKYCCUM IO Y4EOHBIM BOIPOCAM JIaHHOW AMCLMILINHBL; IOJTHOCTBIO
c(OpMHUPOBAHO YMEHHE IPUMEHSTH MOJYUYEHHYIO TEOPETUUECKYI0 0azy s
peLIeHUs] KOHKPETHBIX MPAKTUYECKUX 3374 ¥ YBEPEHHO BJIaJIeTh HABBIKOM UX
peuieHus;

© ®I'BOY BO «Henl'V»
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Bepcus noxymenra - 1 ctp. 7 IlepBblii 3x3eMILLIP KOITHS Ne

2. CpenHuil ypoBEHb COOTBETCTBYET OLIEHKE XOPOILO:
npeanonaraeT (GpopMupoBaHHE KOMIIETEHIIMM Ha CpelHEM YPOBHE: CTYIACHT
XOpOILIO BIAJAEET OCHOBHOW TEPMHUHOJIOTMEN U MOHATUMHBIM anmnaparoM pas-
nena (QU3MKKA KOHIEHCHPOBAHHOTO cocTossHUS «®Pa30Bble MpeBpalleHus B
JTUCTIEPCHBIX CHUCTEMax»; CPOPMHUPOBAHO YMEHHUE MPUMEHSTh MOIYyYEHHYIO
TEOPETUUECKYIO 0a3y /IS pEelIeHNs] KOHKPETHBIX MTPAKTUUECKUX 3a/1a4 U Bia-
JI€Th HaBbIKaMU PeLlIeHUs 0a30BbIX 3a/1a4 10 TEPMOANHAMUKE;

3. ba30Bblil ypOBEHb COOTBETCTBYET OLICHKE YIOBIETBOPUTEIIBHO:
npeanojaraeT GopMUpOBaHUE KOMIIETEHIMI HAa HAYaJIbHOM YPOBHE: CTYAECHT
3HAET «TEOPETUYECKUM MUHMMYM» M HEJOCTAaTOYHO BJIAJACET METONAMHU pe-
HIeHHs 0a30BBIX 3a7a4 10 B 00nacTu (a30BbIX MPEBPALICHUN;

4. Hwuskuil ypoOBEeHb COOTBETCTBYET OLICHKE HEYIOBICTBOPUTEIIBLHO:
CTYACHT HE BJIaJIc€T OCHOBHOW TEPMMHOJOTHEN M MOHATUMHBIM aIlllapaToM
pazznena GU3MKU KOHJIEHCUPOBAHHOTO COCTOSTHUS «Paz0Bbie MPEeBpaLICHUS B
JUCTIEPCHBIX CHCTEMax»; HE BIIaJEeT HAaBbIKAMHU pelIeHHs 0a30BbIX 3a7ay B
oOmactu (pu3MuKH Pa30BBIX MPEBPAILICHUH.
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03.04.02 ®usnka, HanpaBJIeHHOCTH (Mpo¢uiIb) «PHU3NKa KOHAEHCHPOBAHHOTO COCTOSIHUS
BemecTBay, ®OC nmo aucnuninHe «Da3oBble MpeBpalleHAs B THCIIEPCHBIX CHCTEMAX),
2025 rox HaGopa, ouHast popMa o0yUeHHs

@DOoHJ OLEHOYHBIX CPeICTB AUCHUILIMHBI (MOAYJIS) OH00OPEeH U PeKOMEHI0BaH:

[IpopekTop mo yueOHo# paboTe yTBepxkaeHo 24.02.25 A.A. CanamaroB
Y4eHBIM COBETOM (PU3UIECKOTO (PaKymbpTeTa

Iporokon 3acemanus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera

¢usnyeckoro (akympTera COTJIACOBaHO M.A. 3arpebun
3acenannem kadenpbl GU3NKH KOHAEHCHPOBAHHOTO COCTOSIHUS

[Ipotokon 3aceqanus Ne 04 ot 18.02.2025

3aBenytommii kadeapoit COTJIaCOBaHO B.Jl. by4yenbHHUKOB

ABTOD (COCTaBUTED) B.A. Tromenues

CTpykTypa padoueii mporpamMMsbl cooTBeTcTByeT mpuka3sy pekropa @®I'bOY BO «Heal V» ot «13»
ampes 2021 r. Ne 247-1
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