Paboyas nporpamma AUCLUNINHBI
Teopusa CTpoeHUa MmaTepuaioB

1. BHewHWe TpeboBaHUs

Tabnmuya 1.1

pynna

KomneTeHUnn

VIHANKaTOpbI JOCTUXXEHWSI KOMMETEHLMIA

KomneTteHuums ®rOC: OMK.5 cnoco6HOCTL Y rOTOBHOCTb UCMO/b30BATh HA MPaKTUKe
WHTErpupoBaHHble 3HaHWA eCTECTBEHHOHAYUHbIX, 06LLMX
MPOgeCCUOHANBHO-0PUEHTUPYIOLLIMX W CMIELMA/IBHBIX ANCLUMNAVH 415 MOHUMaHWA
npo6nem pasBuUTUsS MaTepuanoBeleHns, yMeHWe BbIABUTaTb 1 PEan30BbIBATL HA MPaKTUKE
HOBbIE BbICOKO3((HEKTUBHbIE TEXHOMOM UM

KomneTeHums ®rOC: YK.3 roToBHOCTL y4acTBOBaTh B paboTe POCCUIACKUNX M
MeXyHapOoAHbIX UCC/ef0BaTE/IbCKNX KONIEKTUBOB MO PELLIEHNIO HAayYHbIX 1
Hay4H0-006pa30BaTe/bHbIX 33134

KomneTteHums HI'TY: MNMK.3.B ucnonb3yeT Ha NpaKTVKe COBPEMEHHbIE MPeACTaBEHUSA 0
B/IMAHWM CTPYKTYPbI Ha Pa3HbIX MepapXmMyeckmnx ypoBHSAX Ha CBOMCTBA MaTepuanos, NxX
B3aMMOAEVCTBUM C OKPYXKatOLLEi Cpeaoit, Monsmm, 3HePreTUIECKUMU YacTULaMu 1
n3yyeHnem

2. TpeboBaHua HI'TY K nnaHnpyemMbIM pesynbTatam 06y4YeHns, COOTHECEHHBIM C

NHAMKATOpaMU SOCTUXKEHMA KOMMETEHLMN
Tabnmuya 2.1

NHAMKaTopbl JOCTUXEHWS KOMMETEHLWIA

®opMbl OpraHmsaLm

PesynbTaTbl 00y4eHuMs

3aHATUN

YK.3.y1 ymeTb N0/b30BaThCA 06LLEHAYHYHBIMU N YaCTHO HAY4HbIMW METO4aMU
M03HaHWA 415 peLleHns HayYHbIx Npobsiem

CamocTosTenbHas paboTa

YK.3.y1 ymeTb No/b30BaThCs 06LLEHAYYHBIMU 1 YACTHO HAaY4HbIMU METOAAMY
MO3HAHWS A5 PELLEHUS HAYYHbIX MPo6/eM

CamocTosTeNnbHas pa60Ta

YK.3.y1 ymMeTb N0/b30BaThCs 06LLEHAYUHLIMM 1 YACTHO HayUYHbIMW METOAAMMU
MO3HaHWS 418 PELLIEHWS HAYYHbIX NPo6em

CamocTosiTensHas paboTa

YK.3.y1 ymeTb No/b30BaThbCs 06LLEHAYYHBIMU 1 YACTHO Hay4HbLIMU METOAAMU
MO3HAHMWS /15 PELLIEHWS HAYYHbIX MPo6/eM

CamocTosiTensHas paboTa

MK.3.B.33 3HaTb OCHOBHbIE MOHATUSA O MPOYHOCTN N NNIAaCTUYHOCTN METaJ1/1I0B

CamocTosiTenbHas paboTa

OrlK.5.y1 ymeTb xapaKTepn3oBaTb CTPYKTYPY W CBOCTBa MaTepuasos,
nonygabpnkaToB U AeTanei, OLEHNBATb U MPOrHO3MPOBaTb UX A0NTOBEYHOCTb

CamocTosiTenbHas paboTa

MK.3.B.33 3HaTb OCHOBHbIE MOHATMSA O MPOYHOCTU U NIACTUYHOCTU METAJINIOB

CamocTosiTenbHas paboTa

OlMK.5.y1 ymeTb XapaKTepn3oBaTb CTPYKTYPY ¥ CBOCTBA MaTepuasos,
nonygabprkaToB U AeTanei, OLEHNBATb U MPOrHO3MPOBaTb UX A0NTOBEYHOCTb

CamocTosiTenbHas paboTa

OlMK.5.y1 ymeTb XapaKTepn3oBaTb CTPYKTYPY ¥ CBOCTBA MaTepuasos,
nonythabpunkaToB 1 AeTaseil, OLEHNBATL M NPOrHO3MPOBAaTb NX OMrOBEYHOCTh

CamocTosiTenbHas paboTa

MK.3.B.33 3HaTb 0CHOBHbIE MOHATUSA 0 MPOYHOCTU U NIACTUHHOCTY METASIIOB

CamocTosTenbHas paboTa

OrlMK.5.y1 ymeTb xapakTepn3oBaTb CTPYKTYPY M CBOCTBA MaTepuasos,
nonyabpunKaToB 1 AeTaNei, OLLEHMBATb U NPOrHO3MPOBaTh UX A0NTOBEYHOCTb

CamocTosiTensHas paboTa

MK.3.B.33 3HaTb OCHOBHbIE MOHATMSA O MPOYHOCTU U NIACTUYHOCTU METAJI/IOB

CamocTosTenbHasa pa60Ta

OlK.5.yl ymeTb xapaKTepn3oBaTb CTPYKTYPY M CBOCTBA MaTepuasos,
nonyabprkaToB 1 AeTanei, OLEHNBATb M MPOrHO3MPOBAaTb X AONTOBEYHOCTb

CamocTosiTensHas paboTa

3. CofepXXaHue 1 CTPYKTypa AUCLUMNVHbI

Tabnmua 3.1
Tembl gns VIs Hix B AKTUBHble WHavKaTope
Hacbl |dopwe npakT. pocTwxeHns | YyeGHas AesiTeNbHOCTb
CaMOCTOSITENIbHOIO U3YUeHNs nonr. ume. | opmet,wac. |




CemecTp: 5

AvpakTnyeckas eanHmua: CTpoeHMe aToMa

1. Mogens aTtoma Pesepopza
n bopa. 3KcnepglmeHT OMK.5.YLM
Peseptopga-eiirepa-Mapcae 4 0 0 K3B.3-13 CTyfeHTbI n3yyaroT
Ha. CpaBHEHVE MoyYeHHON YK 3 Yi " |nuTepaTypy no faHHON Teme
MOJeE/NIn C 3KCNepuMeHTamm no e
CNeKTpa/IbHOMY aHam3y
2. OrpaHuyeHmns mogenu bopa. ONnK.5.y1,M CTY/AEHTbI H3yuaioT
CoBpeMeHHbIe npeacTasneHus | 4 0 0 K.3.B.3-1.3, AWTEPATYPY M0 JAHHOM Teme
0 CTPYKTYpe aToma. YK.3.¥Y1
Anpaktnyeckasn egnHuua: OCHOBbI KpUCTasliorpapum
3. ONeMeHTbI CUMMETPUM B OfK.5.y1,M CamocToaTensHoe n3yyeHme
KpUcTasinax 10 . 0 K.3.B.3-13, NUTEpaTypbl
YK.3.Y1
4. ToyeyHble rpynnbl OfK.5.y1,M CamocTtoaTensHoe nsyyeHue
CUMMETPUK 4 0 0 K.3.B.3-1.3, nmTepaTypbl
YK.3.Y1
5. MpocTpaHCTBEHHbIE TPYMMbI OIK.5.Y1,M CamocToATeNbHOE U3yyeHNe
CYMMETPUN 4 0 0 K.3.B.3-1.3, nTepaTtypbl
YK.3.¥Y1
6. VIHAEKCbI HANpaBNeHMii 1 OMK.5.¥1,M|CamocTosTe/IbHOE N3yYeHUne
" 10 0 0 K.3.B.3-1.3, |nuTepatypbl, peLleHune
MNJIOCKOCTel B KpUCTaniax
YK.3.Y1 |Tunosbix 3agay
7. Mpsmoli 1 06paTHbIA 6asnc OfK.5.y1,M CamocTonTe/IbHOe N3YyyeHune
KpUcTasinos 10 0 0 K3.B3-13, nTepatypsl
YK.3.Y1
8. MeTpuryecKuii TEH30p.
OnpepeneHne yrnos Mex
Hal'lppaiﬂeHVIHM)ll/l 7 i OK.S.Y 1, CamocToATeNbHOE U3yyeHNe
NJ0CKOCTAMU 8 0 0 K38.3-13, nmTepaTypbl
’ . YK.3.Y1
MEXI/TIOCKOCTHbIX PACCTOSAHWNIA
B Kpuctansiax
9. Ctepeorpaduyeckme OfK.5.Y1,M CamocToATeNnbHOE U3yyeHne
MPOEKLMMN. 10 0 0 K3.B313, NUTEpaTypbl
YK.3.Y1
OTK.5.Y1,M CamocToATeNIbHOE N3yYeHue
10. MontocHble purypsl 10 0 0 K.3.B.3-1.3, AUTepaTypbl
YK.3.Y1
AnpakTndeckasn egnHuua: edekTbl B TBEPLAbIX Teslax
11. ToyeuHble fedekTbl B OrnkK.5.¥1,Mn CaMOCTOATENbHOE M3yvieHMe
Kpuctasninax u ux BAvsHue Ha 4 0 0 K.3.B.3-1.3, AMTepaTypbl
CBOMCTBA YK.3.Y1
12. MNonHble N YaCTUYHbIE OnkK.5.y1,mn CaMOCTOATENbHOE U3yuieHe
AMCIoKaUMn B MeTasinax n nx 4 0 0 K.3.B.3-1.3, AMTepaTypbl
B/IMSIHWE Ha CBOCTBA YK.3.¥1
13. 'paHuLibl 38peH, Cy63EpeH, OnkK.5.y1,n CaMOCTOATENbHOE U3yUeHHe
[BOVHUNKOB, Ae(eKTbl 4 0 0 K.3.B.3-1.3, AMTEpaTypbl
YNaKOBKM YK.3.¥Y1
OfK.5.Y1,M CamocToATeNnbHOoe U3yyeHne
14. MeTannuyeckune cTékna 4 0 0 K.3.B.3-1.3,
YK3y1 |mATepatypel

AvpaKTyecKas eanHmua: MccnefoBaHme CTPYKTypbl MaTeprasioB




15. AHanM3 CTPYKTYpbI
MaTepuanos MeTofamMu
AVpaKL My peHTreHOBCKOro
N3/1y4eHNs 1 3N1EKTPOHOB

OnkK.5.y1,n
K.3.B.3-1.3,
YK3.¥Y1

CamocToATeNbHOE N3yyeHue

10 0 0
nUTepaTypbl

AvpakTryeckas eaMHMLa: TeH30pHoe NpeAcTaB/ieHMe CBOCTB KPpUCTas1/10B

OnkK.5.y¥1,mn
K.3.B.3-1.3,
YK.3.Y1

16. TeH30pHOE NpeACcTaB/eHne

o 10 0 0
CBOWCTB KPUCTa/1/10B

nnTepaTypbl

ﬂ'I/I,D,aKTI/ILIECKaFI eanHnua: OcHoBbI TepMOAMHaMUKKN METaJ1/10B U CrNJ1aBOB

17. OCHOBHbIE
TepmMoavHaMmnyeckue
yHKUMK. DHeprus 'mbocea.
[JunarpamMmmMbl COCTOAHNA
OHOKOMIMOHEHTHbIX U
[BYXKOMMOHEHTHbIX CUCTEM.
VaeanbHble 1 peasibHble

pacTeopbl. Anddysus.

OrnkK.5.y1,n
K.3.B.3-1.3,
YK3.¥Y1

10 0 0
nmTepaTypbl

AvpakTryeckas eaMHMua: MoaroToBKa 0TUYETA MO NPoaesiaHHON paboTe

OrnkK.5.y1,n
K.3.B.3-1.3,
YK.3.Y1

18. MNoaroToBka oT4éTa NO

o 29 0 0
npo/enaHHol paboTe

npoaenaHHoi paboTte

3.2 CamocTosATelbHasi paboTa oby4atoLLerocs

CamocToaTenbHOe n3yyeHue

CamocTtoaTensHoe nsyyeHue

CTyA€eHTbl FOTOBSAT OTYET MO

Tabnmuya 3.3
o VIHAnKaTopb| Yacbl Ha Uacbl Ha
Ne Buabl camocToATeIbHOM paboThl LOCTWKEHUSA
.~ |BbIMO/IHEHWE |KOHCYNbTaL N
KOMIMETEHLNIA
CemecTp: 5
OMNK.5.¥1,MK.3
1 |[lMoproToBKa K aTtTecTauuu .B.3-1.3,YK.3.Y |12 9
1

: HukynuHa A. A. MeTogbl ©CCNeaoBaHNs MaTepuasioB [SNeKTPOHHBIV pecypc] : 3N1eKTPOHHbIV
yuebHO-meToau4veckuii komnneke / A. A. HukynuHa, A. . CmupHoB, C. B. Becenos ; HoBOCKG. roc. TexH.
YH-T. - HoBocnbupck, [2012]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000172891. -
3arn. ¢ akpaHa. HukynmHa A. A. PacTpoBast 3/1eEKTPOHHaA MUKPOCKONWSA 1 MUKPOPEHTIeHOCNEKTPa/IbHbIN
aHann3 [ONeKTPOHHLIN pecypc] : 3NEKTPOHHbIN y4ebHO-MeToaMYecKunii komnneke / A. A. HukynuHa ;
HoBocu6. roc. TexH. YH-T. - HoBocmbupck, [2015]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000220086. - 3arn. ¢ akpaHa. HukynuHa A. A. Theory and
technology of strengthening materials=Teopwnsi 1 TEXHONOTNA YNPOYHEHNSA MaTEPUAIIOB : 3/1EKTPOHHbI
yye6Ho-MeToanuYeckmin komnneke / A. A. HukynuHa ; HoBocub. roc. TexH. yH-T.- HoBocmbupck, [2016].-
Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232214.- 3arn. ¢ TUTYN. 3KpaHa.

CamocTosITENbHOE U3YYEHNE TEOPETUYECKOTO OIK.5.Y1,MK.3
2 Y P .B.3-1.3,YK.3.Y|157 8
MaTepuana 1

CTy[eHT n3yyaeT Tembl, NpuBeAeHHble B Tabnuue 3.1 : HukynuHa A. A. MeTogb! nccnegoBaHus
MaTepranoB [ONEeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MeToanuYeckmnii komnneke / A. A. HukynuHa,
A. . CmupHos, C. B. Becenos ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, [2012]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000172891. - 3arn. ¢ akpaHa. HukynunHa A. A. PacTpoBas
3/1eKTPOHHAA MUKPOCKOMMWA U MUKPOPEHTIeHOCMEKTPasIbHbIV aHann3 [SNeKTPOoHHBIV pecypc] :
3NEKTPOHHbIN y4ebHO-MeToAMYecKnin komnneke / A. A. HukynuHa ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2015]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220086. - 3arn. ¢
3kpaHa. HukynuHa A. A. Theory and technology of strengthening materials=Teopusi n TexHonorns
YNPOYHEHUS MaTepyasioB : 3/1IEKTPOHHBIN yuyebHO-MeToguueckuid Komnnekc / A. A. HukynuHa ; HoBocumo.
roc. TexH. yH-T.- Hosocubupck, [2016].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000232214.- 3arn. ¢ TUTYN. 3KpaHa.




3.3 TexHosormnsa oby4yeHuns

N5 opraHM3aLym U KOHTPO/ISt CaMOCTOSTeIbHOV PaGoThbl 06YHaIOLLMXCS, @ TAKXKe NPOBeAeHUS
KOHCYNbTaLW NPUMEHSOTCSA UHAOPMALOHHO-KOMMYHUKALIMOHHbIE TeXHoNoruu (Taén. 3.4).

Tabnuua 3.4
[eAatesibHoOCTb MHdopmaLoHHO-KOMMYHUKALUMOHHbIE TEXHOI0M UK
VHhopmmposaHue e-mail
KOHCY/IbTUpOBaHWe Moptan HITY
KOHTpO/b MopTtan HI'TY
Pa3meLlLeHMe yyebHbIX

Cpefia aneKTpoHHoro 0byyeHnsa HITY; 36C

MaTepnasioB

4. NpaBuna aTTecTauum 06yyaroLmMxcsa No AUCUUMNINHE

[ns atTectaumm 06y4aroLmMxcs no AUCUMNIVHE UCNOJb3YeTcs 6aIbHO-PeNTUHIOBas CMCTeMa
(BPC), no3sonsitoLLast BbICTaBNATL OLEHKM MO TPaAULMOHHON LWKane n 15-ypoBHesoi ECTS.

KpaTtkas nHgpopmaumns o BPC npusegeHa B 1abn. 4.1.

Tabnuuya 4.1
MuH. o
OueHnBaeMble BUbI LeATeNIbHOCTU 06yYatoLLmMXCs 6amn MakcunmanbHbIn 6ann
CemecTp: 5
CamocmosmeinvHoe U3ydeHue meopemuieckoco mamepuaid. 40 80
3avem: 10 20

B Tabnuue 4.2 npefcTaBNeHO COOTBETCTBUE (DOPM KOHTPO/A 3asB/1SIEMbIM TPe6OBaHUAM K
pesy/ibTatam 0CBOEHUSA AUCLUMNINHBI.

Tabnuua 4.2
dopmbl
Kogbl P
- KOHTPO/A
KOMMeTeH MHAMKaTopbl JOCTUXKEHUA KOMMNETEHLUMN
umn 3auer
OMKS5 OrlK.5 y1. ymeTb XapakTepn3oBaThb CTPYKTYPY 1 CBOWCTBa MaTeprasnos, NonygadbprkaToB 1 geTanei, +
"~ |oueHuBaTb M NPOrHO3MPOBaTb UX [O/ITOBEYHOCTD
MK.3.B |MK.3.B 33. 3HaTb OCHOBHbIE NOHATWS 0 NPOYHOCTU W MAACTUYHOCTN METa//I0B +
VK 3 YK.3 y1. yMeTb M0/1b30BaThCA 06LLEHAYUYHBIMI M YACTHO Hay4YHbIMU METOAaMW MO3HAHMA Ans +
' peLLleHns HayYHbIX Npobsiem

OueHoYHbIe cpeacTsa Nno AucumnanHe "Teopus CTPOEHWUA MaTepmnasos” BXOAAT B cOCTaB poHAa
OLLEeHOYHBIX CPeACTB Mo moAy ko (npunoxeHme Ne 1 K paboyeit nporpaMmme).

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. ®usnueckoe marepuanosenenue. B 7 1.. T. | : yueOHUK 1151 By30B IO HampaslieHUIO 'S nepHbie
¢usnka u rexronorun" / mox pen. b. A. Kanuna ; Ham. uccnen. saepusrii ya-r "MUOHN". -
Mocksa, 2012. - 762 c., [2] a. uB. ¢oT. : Ui




2. 3yes JI. b. ®u3uka mpoYHOCTH U IKCIIEPUMEHTAJIbHASI MEXaHUKa : [yueOHOe mocobue it By30B
0 HampaBJIeHusM noArotoBku maructpos "[Ipuknannas mexanuka" u "TexHuueckas Gusnka'] /
JI. b. 3yes, C. A. bapannukosa ; oTB. pen. B. M. ®unkens ; Hau. uccnen. Tom. roc. yH-T, UH-T
¢usuku npounoctu u Matepuaiosenerns CO PAH. - HoBocubupcek, 2011. - 348, [1] ¢. : w,
nopTp.

3. baraes U. A. Kpucramtorpadus. O603HaueHre U BBIBO KJIACCOB CHMMETPHH : yueOHOE
nocobue / U. A. Bataes, A. A. baraes ; HoBocub6. roc. TexH. yH-T. - HoBocuOupck, 2015. - 57, [2]
C. : mi., Ta0u.. - Pexxum nocryna: http://elibrary.nstu.ru/source?bib_i1d=vtls000222000

4. Hofmann D. W. Data Mining in Crystallography [electronic resource] / / edited by D. W. M.
Hofmann, Liudmila N. Kuleshova. - Berlin, Heidelberg :, 2010. : v.: digital // Springer eBooks. -
Pexxum moctymna: http://dx.do1.org/10.1007/978-3-642-04759-6

5. Ibach H. Solid-State Physics [electronic resource] : : An Introduction to Principles of Materials
Science / / by Harald Ibach, Hans LTjth..- Berlin, Heidelberg :, 2010. : v.: digital // Springer
eBooks.- Pexxum moctyma: http://dx.doi.org/10.1007/978-3-540-93804-0

JononHnTenbHas nuTepaTypa

1. [Mackoasckas M. I1. Kpucramnorpadwus : yueoHuk a1s Bry3os / M. I1. [llackonbckas. - M.,
1976. -390 [1] c. : un.

2. Lide D. R. CRC Handbook of Chemistry and Physics / D. R. Lide. - London, 1993. - [3550] s.. -
[Tep.3arn.: PykoBoacTBo mo xumuu u pu3uke u3gaTenbckoi komnanuu Pyooepa.

6. MeToan4yecKoe 1 NporpamMmmMHoe obecrniedeHne, MHMOPMaLMOHHbIE TEXHOI0M NN

6.1 MeToaunyeckoe obecrneyeHme

1. Huxkymuaa A. A. Theory and technology of strengthening materials=Teopus u TexHOIOT TS
YIIPOYHEHUST MATEPUAJIOB : JIEKTPOHHBIN yueOHO-MeToqndeckuii komrieke / A. A. HukynuHa ;
Hoocub6. roc. TexH. yH-T.- HoBocubupck, [2016].- Pesxum moctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000232214.- 3arx. ¢ TUTY. IKpaHa.

2. Hukynuaa A. A. MeToasl ucciaenoBaHusI MaTEPUAIOB [ DIIEKTPOHHBIN pecypc| : 3IeKTPOHHBIN
yueOHO-MeTommueckuii kommieke / A. A. Hukymuna, A. U. Cmupros, C. B. Becenos ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexxum mocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000172891. - 3ar. ¢ 3xpana.

3. Hukynunaa A. A. PacTtpoBas 31eKTpOHHAS MUKPOCKOITHSI i MUKPOPEHTI€HOCTIEK TPAJTbHBII
aHaTM3 [ DIIEKTPOHHBIN pecypc| : AIeKTPOHHBIN y4eOHO-MeTOqmYecKiil KoMIuieke / A. A.
Huxynuna ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, [2015]. - Pesxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000220086. - 3ar. ¢ 3xpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Onepamuonnas cuctema Microsoft Windows
2 INakeT oducHbix punoxenuit Microsoft Office

6.3 NHhopMaLyOoHHble TEXHONOr K

Mpw oCyLLECTBNEHNI 06Pa30BaTe/IbHOrO NpoLecca No AUCUMNINHE NPUMEHSIOTCS 31EMEHTbI
[VCTaHLIMOHHbIX 06pa30BaTE/bHbIX TEXHOMOTUN, @ TAKXKe CUHXPOHHOTO 1 aCUHXPOHHOTO
B3aMOAEVICTBIS B 9/1EKTPOHHOI MH(OPMaLIMOHHO-06pasoBaTe/bHOI cpeabl HITY.



7. MaTepuasibHO-TEXHNYECKOE obecreyeHme

CneuvanbHoe 060py/0BaHNE

Ne

HanmeHoBaHue

Ha3HaueHue

1

MpocBeYnBatoLLMiA 3NEKTPOHHBI MUKPOCKON
Tecnai G2 20TWIN

[NpucTaBKK ona NpoBeeHUs XMMNYECKOoro
daHa/In3a Ha NpoceBevYnBarOLLEM 3/TEKTPOHHOM

MWKPOCKOIEe




