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Pabowas mnporpamma cocTtaBieHa B COOTBETCTBUH ¢ DenepanbHbBIMH TOCYAapCTBEHHBIMU
tpeboBanusiMu Ne 951 ot 20.10.2021 1. 1 Ha OCHOBaHWM MHAWBHUIYAJIBLHOTO TJIaHA paOOTHI IO IPOrpaMMe
acriupantypsl 2.6.1 MeTamuioBeenue U TepMuueckas o0pabOTKa METaUIOB U CILIAaBOB, OJ0O0pPEHHOTO
Y4eHbIM cOBETOM yHUBEpcUTETa TPOTOKOI Ne 12, «24» urons 2024 r.

Pabouas mporpamma obcy:k/ieHa 1 pEKOMEHI0BaHa K MPUMEHEHHIO B 00pa3oBaTelIbHOM IIpoIecce
st o0ydeHus: acnupanToB 2.6.1 MeraiioBeneHne u TepMudeckas oopaboTka METaIoB M CIIAaBOB HA
3acenaHny Kadeapbl TEXHOJIOTHH MaTepUaioB U TpaHcmopTa «26» uroHs 2024 r., mpotokos Ne 22.

3aB. xadenpoit TMuT ; P AIO. AntyxoB
K.T.H., JOLIEHT =l

2
PazpaboTunk nporpammsl, J
I.T.H., Ipodeccop E.B. Arees

CoriacoBaso:

/ JlupekTop Hay4HOM GHOIMOTEKH B. I'. Makaposckas

/
HavansHuK 0T/I€a TOATOTOBKH H
aTTeCTalliy KaJpoB BBICIIEH KBATH()UKAIIMH f/ H.A. MunocrtHas

PaGouast mporpamma mnepecMoTpeHa, O0OCyXJIeHa M PEKOMEHJOBaHa K IPHMEHEHUIO B
00pa3oBaTeNbHOM IIPOIECCe HA OCHOBAaHMM HMHIMBHUIYQJIBHOTO IIIaHAa paboTel MO Iporpamme
acriupantypsl 2.6.1 MetamioBeeHue u TepMuueckas o0padOTKa METaUIOB M CIUIABOB, OJIOOPEHHOTO
VY4eHbIM COBETOM YHUBEPCHUTETA MPOTOKOA Ne | « » 202 I. Ha 3aCeJaHuU KadeIpbl

« » 202__ 1., mporokoa Ne

3aB. kadenpoii

PaGouass mporpamMma rmepecMOTpeHa, oOCyX JAeHa U PEKOMEHJOBaHA K NPUMEHEHUIO B
0o0pa3oBaTeNbHOM IIpOIlecceé Ha OCHOBAHMHM HMHJMBUAYAJBHOTO IUIaHA pPabOThl MO Mporpamme
acnupaHTypsl 2.6.1 MeTtannoBenenue U TepMuyeckas oOpabOTKa METaUIOB U CILJIaBOB, 0JI0OPEHHOTO
VY4eHbIM COBETOM YHHUBEPCUTETA MPOTOKOI Ne | « » 202 r. Ha 3acefaHuu Kadeapsl

« » 202__ 1., nporokoia Ne

3aB. xadeapoi

PabGouas mporpamma mepecMOoTpeHa, OOCYXJIe€Ha M pPEKOMEHJOBaHa K TMPUMEHEHUIO0 B
o0pa30BaTeNbHOM TPOIECCE HAa OCHOBAaHMM WHAMBHIYAJIBHOTO IUIAaHa paboOThl MO MporpaMme
aciupaHTypsl 2.6.1 MeTannoBenenue U TepMuueckas oOpabOTKa METaUIOB U CIIaBOB, OJI0OPEHHOTO
Y4eHbIM COBETOM YHUBEpPCHUTETA MPOTOKON Ne | « » 202 r. Ha 3acemaHuu Kadeapbl

« » 202__ 1., mporokomn Ne

3aB. xadempoit
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1 Ilnanupyemble pe3yJbTAaThl 00Yy4YeHHS, COOTHECEHHbI¢ € IJIAHHUPYEMbIMHU
pesyiabTatamu ocBoeHus OII

1.1  Ieab npenogaBaHusl JMCHUIIIHHBI

[lenbto m3ydyeHns AUCUUIUIMHBI «COBpPEMEHHBIE METOIBI MCCIENOBAHHS COCTaBa, CTPYKTYPHI U
CBOWCTB MaTepHajoB» sBIseTCA (POPMUpPOBAHHE Yy AaCHUPAHTOB (YyHAAMEHTAIBHBIX 3HAHUUA 10
METOJIOJIOTUH TIPOBEACHHS HCIBITAHUN MAaTE€pUallOB, MHTEPIPETAlMM PE3YJIbTaTOB, O3HAKOMIICHHE C
OCHOBHBIMHM TPUHIIMIIAMH OILIEHKA OCHOBHBIX CBOWCTB MAaTepHAJIOB, NpUOOpETEeHHE 3HAHUU 10
OpraHu3ally U POBEJCHNUIO HAyUHBIX UCCIEI0BAaHUN KaK B Ja0OPaTOPHBIX YCIOBUAX, TaK U B YCIOBUSAX
IPOMBIIIICHHOTO  TPOM3BOJCTBA, MNPHUOOpPETEHHWE YMEHHH, HEOOXOAWMBIX MJIsi MHPAKTUYECKOTO
IIPUMEHEHHS [TOJIyYEHHBIX 3HAHUU.

1.2 3agayu u3ydeHus QU CHUIINHbBI

Jiiss MOCTHXKEHHST TIOCTABJICHHOW IIENM TMPH WM3YYCHUW JUCIMILIMHBI PEIIAOTCS CIEIYIOIUe
3aJauu:

—  Jlate 3HaHus 00 OCHOBHBIX BHJIAX MCIBITAHHH Pa3IMYHBIX MAaTEPHAJIOB, MO3BOJISIOIIMX
OIICHUTh WX CBOMCTBA M KAaueCTBO, MPOBECTH OILCHKY W ONTHUMU3AIMIO CBOMCTB MarepHalia, HAMETUTh
MyTH COBEPIICHCTBOBAHHMS ONPEICICHHBIX CBOMCTB, OCYIIIECTBUTH BEIOOP THIIA U MAPKU MaTepHaa.

—  Tloka3aTh BO3MOXHOCTH METOJOB HCCIICIOBAaHUS, C TOYKHA 3PEHUS BO3MOXHOCTH
MOJIyYCHHST HE00X0IMMOW UH(POPMALIUU O MaTepHale.

- O3HAaKOMUTh C TEXHUKOW TMPOBENCHUS WCCICJOBAHUNA HWCIBITAHUN, TEXHUYCCKHUMH
CpelCcTBaMU, HOpMaTHBAMHU U CTaH/IapTaMHU.

—  IIpomemoHcTpupoBaTh CrHeUU(UKY HCIBITAHUN Pa3IMYHBIX MaTEPHUAIOB, 3aBUCHMOCTb
pe3yJIbTaTOB OT YCIIOBUIM IPOBEACHUS UCIIBITAHUIN.

—  IIpuoOpereHue HaBBIKOB IO BBIOOPY MaTepuayia Uil KOHKPETHBIX HM3JCIHNA U YCIOBHM
IKCILTyaTaIluy, MPOTHO3UPOBAHUIO UX PAOOTOCIIOCOOHOCTH.

1.3 IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB OOy4YeHHMsI 1O JTUCHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHM PpPe3yJbTATAMH OCBOEHHsI 00pa30BaTeIbHOM
MPOrpamMMmbl

B pesynbrare nuzyueHus JUCHUTIIMHBI ACTIUPAHTHI JTOHKHBI:
— 3HATB. COBPEMEHHBIE METOAbl M METOJMKH HCCIEIOBaHUS CBOMCTB MaTepUaioB, METOJI0JOTHIO
MPOBEACHUST HCCIEAOBAaHUNW M KOHKPETHBIX MCIBITAHUM C TEJIbI0 OILIEHKH OIpPEICIICHHBIX CBOMCTB
MaTepuasoB, 3HATh OOIIME 3aKOHOMEPHOCTH M3MEHEHHs CBOICTB MaTepuajJOoB W HX BIUSHUSA Ha
AKCIUTyaTaIlMOHHOE MOBEJICHNE U3/ICTTUN U3 HUX.
— YMeThb. TUIAaHUPOBAaTh OJKCIEPUMEHT, TMPOBOJUTH CTATUCTHUECKYI0 0OpabOTKy pe3ylbTaToB
SKCIIEPUMEHTA, aHAJTU3UPOBAThH MOJYYECHHBIC PE3yJIbTaThl U JIeaTh MPAaBHIIbHBIC BHIBOJBI HA X OCHOBE,
MPOBOANTh ONTHMH3AIMI0 OOBEKTOB HCCIEAOBAHUN TMPUMEHUTENIBHO K KOHKPETHBIM YCIOBUSM
IKCIUTyaTaIlUH.
— BJAJeTh METOAOJOTUEH TPOBEACHHUS OSKCIEPUMEHTAIBHBIX UCCIEIOBAHUNM U pa3zHOOOpazueM
KOHKPETHBIX METOIUK WCCIICIOBAHUS OMpPENeNeHHbIX (YHKIIMOHATBHBIX U KOHCTPYKIIMOHHBIX CBOWCTB,
METOJIaMU CTAaTUCTHUYECKON 00pabOTKU pe3ylbTaTOB SKCIEPUMEHTAIBHBIX HCCICIOBAaHUI U MPOBEPKU
Pa3IMYHBIX CTATUCTUYECKUX THIOTE3 MPUMEHHUTEIIBHO K OIEHKE U ONTUMHU3AIMH CBOMCTB MaTePUAIIOB.



2 MecTo IMCHUILTAHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

«CoBpeMEHHBIE METOJIbI UCCIICIOBAaHHUS COCTaBa, CTPYKTYPhl M CBOWCTB MaTEPUAIIOB)
npeacTaBisier co0oi (aKyJIbTaTHBHYIO AUCHUILIMHY OOpa30BaTENbHOIO KOMIIOHEHTAa C HHAEKCOM
2.1.6.1(®D) yuebHoro miana acnupanTypsl 2.6.1 MeramioBenenue u TepMuueckas o0padoTka METAIOB U
CILIaBOB, U3y4aeMylo Ha 4 Kypce B 8 cemectpe.

3 Coaep:kanue u 00beM IUCIHUIIIMHBI
3.1 Coaep:xkanue TMCHUIJIMHBI M JIEKIIHOHHBIX 3aHATHI

OO0mmas TpyA0eMKOCTh (00BhEM) TUCIUIUIMHBI COCTABIIAET 2 3a4eTHBIC €IUHMIIBI (3.€.), 72 Jaca.
Tabmuua 3.1 — O0bEM AUCIUIUIMHBI IO BUIaM YUeOHBIX 3aHATHH

OO0BEM TUCIUIIINHBI Beero,
4acoB
OO01m1as TpyA0€MKOCTh JTUCITUILUIHHBI 72
KonTakTHas pabora oOyyaromuxcs ¢ npernoganareseM (1o BuaaM yueOHbIX 36
3aHATHH) (BCETO)
B TOM YHCIIE:
JIEKITUHA 18
J1a00paTOPHBIE 3aHITHS 0
[IPAKTUYECKHE 3aHITHSI 18
9K3aMeH HE MPEAYyCMOTPEH
3ayer peyCMOTPEH
AynuTtopHas pabota (Bcero): 36
B TOM YHCIIE:
JIEKITUHA 18
J1a00paTOPHBIC 3aHITHS 0
MPaKTUYECKHUE 3aHITHS 18
CamocrosiTenbHas paboTa acupaHToB (BCEro) 36
KoHTponb/3k3 (HOAroTOBKA K IK3aMEHY) 0




Tabmuna 3.2 - ConeprkaHue JUCHMILIMHBL U €€ METOANYECKOe oOecreueHne

o 11/1 Paznen (Tema) TUCIMIUIMHBI Bunesr Yyeobnomero| Dopmbl TEKyIIEro
JIeITEIbHOCTU it KOHTPOJISI YCIIEBAEMOCTH
nek.,Ne jaQ Ne ip.|  deckue  ([Dopma mpOMeEXyTOUHON
yac MaTepuabl aTTeCTall1
1 2 3 4 5 6 7
2 1 V-1, 1-2 wenensa
. V-4, C
1 CtpoeHne W CBOWCTBA MaTepHUaIOB V6,
MV-1
2 2 V-1, 3-4 wenens
5 CTpoeHue U CBOMCTBA METAJNTMYECKUX V-3, C
MaTepUasoB V-5,
MV-1
2 3 V-1, 5-6 Henens
3 Craructudeckas 00paboTKa V-2, C
pe3yabTaTOB HAOIIIOACHHIA V-5,
MV-1
2 4 V-1, 7-8 "Henens
V-4, C
4 Mertamtorpadus V6,
MV-1
2 5 V-1, 9-10 menens
5 MexaHn4eCcKHe UCITBITAHUS V-3, C
MaTepualioB V-5,
MV-1
2 6 V-1, 11-12 uenens
. V-2, C
6 PeHTreHoCTpyKTypHBIH aHanu3 V-5,
MV-1
2 7 V-1, 13-14 nenens
V-4, C
7 DNeKTPOHHAs MUKPOCKOIIUS V-6,
MV-1
2 8 V-1, 15-16 nenens
AHann3 XUMHYECKOI'0 COCTaBa V-3 C
8 MOBEPXHOCTU MeToA0M Oxe- y-5’
JIEKTPOHHOU CIIEKTPOCKOITUU MY-1
2 9 V-1, 17-18 nenens
9 Tepmomnapsl. IuddepeHnpanbHblii V-2, C
tepmuueckuii aHanus (ATA) V-5,
MV-1
Hroro 18
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Tabmuna 3.3 — Kpatkoe coqepkanue JISKIIMOHHOTO Kypca

No Pasnen (rema) Conepxanue
JUCLIUILIMHBI

1 Mertamnel 1 HemeTamibl. OCOOEHHOCTH aTOMHO-KPUCTAIUTMYECKOTO
Crpoenue u cBoiicTBa ctpoenus. [TonsTue 006 u3orponuu u aHu3oTponuu. OcoOEHHOCTH
MaTepUajIoB METaJUIOB KaK TeJl, UMEIOUINX KPUCTAJUINYECKOe cTpoeHue. JledexTs

KPUCTANINYECKOTO CTPOEHUS

2 . CrtpoeHue u cBoiicTBa MeTaiuioB. Pusnueckas mpupoaa aAeGopmaruu
CrpoeHue u cBoicTBa
METAIUIICCKIX MeTauioB. Metoasl onpeneneHus TBepaoctu. TBeprocts o bpunento
MaTepHATIOB (T'OCT 9012). Meton POKlseﬂJIa I'OCT 9013. Meron Bukkepca. Meton

napananus. Jlunamuueckuii meron (o opy).

3 OCHOBHBIE CTaTUCTHUYECKHE XapaKkTepucTuku. [ papuaeckoe
Crarucruueckas o .

IpEeCTaBICHNE PaCIpeAeICHUN CilydaliHbIX BEJIMUUH U B3aUMOCBA3H
00paboTKa pe3yIbTaToB .
B S— MEXly HUMH. I[OBepI/ITeJIBHBIUI/I UHTEPBAJ U IOBEPUTEIIbHAS
BEPOSITHOCTh. PerpeccuoHHbIi aHaus.

4 OcHoBHBIE TIOHATHS MeTaiutorpaduu. CucteMaTu3anusi CTPYKTYpBI €

Meramnorpadus reoMeTPUUYECKON TOUKH 3peHusi. OCHOBHbBIE METO/Ibl KOJIMUECTBEHHOMN
MeTasiorpaduu. @paxkTajibHbII aHAJIN3 B METAJJIOBE/ICHUU.

5 HcnbiTanus Ha pacTshkeHue. PacueT xapakTepuCcTHK MPOYHOCTH U

IUIACTUYHOCTY TPY UCHBITAHUSAX HA pacTskeHue. J(uHamuueckue

Mexanunueckue UCTIBbITAaHUS Ha U3rud o0pa3uoB ¢ Haape3oM. Vi3MepeHue TBepaoCTH.

UCIBITAaHUS MaTEPUAJIOB [TepBuunas pexpucraminzanus. OnpeneneHue TeMiepaTypsl
pEeKpUCTAIUTM3ALMN UPUANS, paQUHIUPOBAHHOTO PA3IMYHBIMU
METOJIaMHU.

6 OcHOBHas XapaKTepUCTUKA PEHTTEHOCTPYKTYPHOI'O aHaIN3a.
PeHnTreHocTpyKTypHBIii Pentrenosckuii qudpaxromerp. [Ipumenenue merona Jlays st
aHaIN3 OpPUEHTHPOBaHUs MOHOKpHCTaIoB. Onpeaenenue ko3dduuuenra

JTUHEHHOTro pacmupenus. Peatrenosckas tonorpadus. Meton [lymnsia

7 DnexTpoHHas PactpoBas (ckaHupytolas) 3JIeKTpOHHasE MUKPOCKOIIHSL.

MHKPOCKOMHS! PenTrenoBckuii MukpoaHainus cocrasa oopasua. IIpocseunBatorias
JIEKTPOHHAs] MUKpOocKonysl. IHIMIMpoBaHue 3J1€KTPOHOTPaMMBI.

8 | AHanM3 XUMHYECKOTO Xapakrepuctuka Merosa Oxe-2JIeKTPOHHON CIIEKTPOCKOIINH.
COCTaBa MOBEPXHOCTH VYerpoiictBo Oxe-criektpomerpa. [loaroroBka o6pasmos.

MeTtooMm Oxe-
3JIEKTPOHHOU
CHEKTPOCKOIIUHU

9 Tepmomaper VYerporicTBo 1 puHLUI padotsl Tepmonap. TepmoIIC TepMmonapsl.

’ . Marepuainsl, npuMeHseMbIe IPU U3TOTOBIEHUH TEPMOTIAPp.
JuddepeHunanbHbli . .
TepMIEecKnii AHATH3 Uzrorosnenue tepmonap. AuddepeHunanbHblii TEpMUYECKUN aHAN3

(ATA).
3.2 JIabopaTtopHbIe padoThI M (WJIM) NPAKTHYECKHE 3AHATHS
Tabmuna 3.4 — [IpakTudeckue 3aHsITH
Ne O0bnewm,
HaumeHnoBaHMe MpakTHYECKOTO 3aHITUS
TEMBI yac.
1 | Ctpoenue u cBOIiCTBa METAJIOB, CIUIABOB M HEMETAJUINYECKUX MAaTEPUAIOB 2
2 | IlocTtpoeHne KPUBBIX OXJITAXKACHUS 2
3 | OnpeneneHre OCHOBHBIX CBOMCTB UyTYHOB TI0 UX MapKaM 2
4 | OnpezneneHue OCHOBHBIX CBOWCTB YIJIEPOAUCTHIX CTaJIeH O X MapKaM 2
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5 | Onpenenenrne OCHOBHBIX CBOMCTB JISTHPOBAHHBIX CTAJICH 110 X MapKam 2
6 | OmnpeneneHre OCHOBHBIX CBOMCTB CIUIABOB I[BETHBIX METAJUIOB M0 UX MapKaM 2
7 Br10op MaTepuana s Aetajield MaluH 2
8 | MakpoCTpyKTypHBIH aHATIN3 2
9 | IlpumeHeHne METOI0B TEPMUUYECKON 00paOOTKH MaTEPHAJIOB 2
Htoro 18
3.3. CamocTosiTebHast padoTa acnupanToB (CPC)
Tabmuna 3.5 — CamocrosiTenbHas paboTa aclUpaHTOB
Bpewms,
No Cpok 3aTpavynuBaeMoe
HaumeHnoBanue pazzaena AUCHUIIIMHBI
BBITMIOJIHEHUS! | HA BBIMOJIHEHHE
CPC, gac
1 CTpoeHne M CBOWCTBA MaTE€pUANOB 1-2 menens 4
2 CtpoeHue u CBOICTBAa METAIITMYECKUX MaTepUAJIOB 3-4 nenens 4
3 Crartuctrueckas 06paboTKa pe3yIbTaToB HabII0ACHHI 5-6 Henens 4
7-8 Henens 4
4 Meramtorpadus
9-10 menens 4
5 MexaHn4yecKue UCTIBITaHHUs MaTepHalioB
. 11-12 nenens 4
6 PeHTreHoCTpyKTypHBIH aHanu3
13-14 Henens 4
7 DNEeKTPOHHAs MUKPOCKOIIUS
8 AHalM3 XUMHYECKOT0 cOCTaBa MmoBepxHocTu MerogoM Oxe- | 15-16 Hemens 4
JIEKTPOHHOM CHEKTPOCKOIINHU
o o 17-18 nenens 4
9 Tepmomnapsl. JuddepeHnanbHblil TEepMUYECKH aHATH3
Hroro 36

4 YueOHO-MeTOoaNM41eCcKOe oOecnedeHne AJIs1 CAMOCTOATEIbHOM padoThl

AcnupaHTbl MOTYT TpU CaMOCTOSITEIbHOM H3YYEHUHM OTAEIbHBIX TEM W BOMNPOCOB IUCIUILIUH
M0JIb30BaThCsl  YU€OHO-HAIMIAHBIMU  TOCOOMSIMH, Y4YEeOHBIM OOOpYIOBaHMEM M  METOAMYECKUMHU
pazpaboTkamu Kadenpsl B pabodee BpeMms, yCTaHOBJICHHOE [IpaBmiiaMu BHYTPEHHETO pacmlopsiaka
pabOTHHKOB.

Y4eOHO-MeTOoAMUeCKOe O0ecledeHne Al CaMOCTOATEIbHOW pabOThl AacHUpPaHTOB IO JAHHOMN
JUCLIUIUINHE OPTaHNU3YETCS:

OubIUOmeKol yHugepcumema.:

— OubnuoTeyHbI (HOHI YKOMIUIEKTOBaH y4eOHOM, METOAMYECKON, HayuyHOW, MEepHOIHYECKOM,
CIIPaBOYHOM M XyJ0’KECTBEHHOU JInTEepaTypoil B coorBeTcTBuM ¢ YII u nannoi PI1/I;

— HMeeTcd JIOCTyH K OCHOBHBIM HMH(OPMAllMOHHBIM  0Opa3oBaTeNbHBIM  pecypcam,
nH(popMalMOHHON 0a3e NaHHBIX, B TOM 4Kcie Oubnuorpaduyeckoif, BO3MOKHOCTh BbIxo1a B IHTepHeT.

Kageopoii:

— 1yTeM oOecriedeHHs] JOCTYMHOCTH BCEro HEOoOXOIMMOro y4eOHO-METOIUYECKOTO U
CIPaBOYHOI'O MaTepUaa;

— TIyTeM TMpeAOoCTaBICHUS CBEACHHMM O HAIWYUM Yy4eOHO-METOJAMYECKON JUTepaTyphl,
COBPEMEHHBIX IIPOIPAMMHBIX CPECTB;

— IyTeM pa3pabOTKH:

— METOAMYECKHX pPEKOMEHJAIMi, MocoOMi MO OpraHu3aldyd CaMOCTOSTEIbHON paboThI



aCIMpPaHTOB,

— 3aJIaHUM JIJIST CAMOCTOSATEILHON PaboTHI,

— TeM pedepaToB U TOKIAI0B;

— BOIIPOCOB K JK3aMEHaM U 3a4eTam,

— METOJIMYECKUX YKa3aHUH K BBIIIOJTHEHUIO JTA0OPATOPHBIX U MPAKTUYECKUX paboT U T.1.;

— T€M KypPCOBBIX Pa0OT M METOAMUYECKUE PEKOMEHIALNH 110 UX BBITOJHEHUIO.

munozpagueti yHueepcumema:

— IIOMOIIb aBTOPaM B ITOAIOTOBKE U U3JAHUU HAYYHOU, yueOHOM U METOIMYECKO JTUTEpaTyphl;

— YIOBIETBOPEHHE NOTPEOHOCTH B THPAKHMPOBAHUM HAYYHOH, Yy4eOHOH M METOAWYECKOH
JIUTEPATYPHI.

5 q)OHIl OLCHOYHBLIX CPEACTB 1JIsl MIPOBCACHUA HpOMe)I(yTO‘lHOﬁ arrecranmmm

[TpomMexyTodHas aTTecTamus Mo AUCHUIUIMHE TPOBOAUTCS B (popme 3auerTa.

ITepeuenpr BOpOCOB Ui MOATOTOBKU K 3a4eTy npuBezeH B [Ipunoxenun A.

Jis  mpoMEeXYyTOUHOHM aTTecTall, NPOBOAMMON B (opMe TeCTUpOBaHUS, HCIONb3YeTCs
ClIeyIoIlas METO/IMKA OLICHUBaHUS 3HAaHUI, YMEHH, HABBIKOB U (MJIM) OIbITA 1€ATEIbHOCTH.

Kaxp1ii BepHBIN OTBET OIICHUBACTCS CIICIYIONINM 00pa3oM:

- BEpHBI OTBET Ha BOIpoC — 2 aia.

MaxkcruManbHOE KOJIMYECTBO 0aJIOB 32 TECTUPOBaHUE - 36 OaioB.

5.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MATepHaJbl, HEOOXOAUMbBIE JJIsl OLEHKH
3HAHM, YMEHHWiIl, HABBIKOB M (MJIH) ONbITA [1eATEJbHOCTH, XAPAKTEPU3YIOUIIUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B Npollecce 0CBOEHUS 00pa30BaTEILHON MPOrPaMMBbI

ITprMepr! TUITOBBIX KOHTPOJIBHBIX 3aJaHUM JUIs TEKYLIETO KOHTPOJIS
[IpuMepsl TECTOBBIX 3aJaHUM O JUCLUIIIINHE
1. B aMopdHBIX Teslax aTroMbl pacroyiOKEHbI
- B CTPOr0O ONPEIENEHHON IOCIEN0BATEIbHOCTH
- B IIaXMaTHOM IOpsIJIKE
- XaO0TU4HO
2. DneMeHTapHas s4elKa - 9To
- YKJIQJKa aTOMOB, XapaKTEPU3YIOIIA’CS ONPENEIEHHBIM IMOPSAKOM — MEPUOJUYHOCTBIO, KaK IIO
Pa3IMYHBIM HANPaBJICHUSM, TaK U 110 Pa3IMYHbIM IIJIOCKOCTSIM
- OJIMH U3 KJIACCOB KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, XapaKTEPU3YIOLIUICS ONpeaeaéHHBIM HaOOpOM
CBOMCTB
- DJIeMEHT 00bEéMa M3 MHUHHUMAJIBHOIO YHCIa aTOMOB, MHOTOKPAaTHBIM IIEPEHOCOM KOTOpPOTO B
MIPOCTPAHCTBE MOKHO IOCTPOUTH BECh KPUCTAUT 3JEMEHT 00bEéMa M3 MUHHMMAJIbHOIO YHCIIA
aTOMOB, OJJHOKPAaTHBIM IIEPEHOCOM KOTOPOT'O B IIPOCTPAHCTBE MOKHO ITOCTPOUTH BECH KPUCTAILI
3. Kpucrannorpagpudeckas miockocTh - 3TO
- Ilpsamas, npoxonsanias yepes y3JIbl KpUCTAUINYECKON PEIIETKH
- IInockocTs, mpoxondias 4epe3 rpaHu KpUCTAJUIMYECKOM PEIIETKH
- Ilpsamas, npoxoasanias yepes rpaHu KpUCTAIUNIMYECKON PEIIETKH
- IImockocTs, mpoxonsinas yepes y3ibl KPUCTAIINYECKON PELIETKH
4. J1ns 0603HaueHUs KpUCTauiorpaduiyeckiX MIOCKOCTEe U HallpaBJIeHUH MOJIb3YIOTCS
- MHAEKCaMH BSI3KOCTHU
- uHAeKkcamu Muuiepa
- MHEKCaMU HalpaBJICHUS
- uHekcamu Belica
5. PaznuuarotT cienyromnme CTpyKTypHble HECOBEPIIEHCTBA METAJUIOB (YKaXXHUTE HeTPaBHIIbHBINA OTBET)
- TOYEYHbIE



- IIOBEPXHOCTHBIE
- I1yOWHHBIE
- JIMHEWHBbIE
6. Ykaxute neeKTbl KPUCTAUIMYECKOM PeIeTKH, OTHOCAUINECS K TOYEUHBIM JeheKTaM
- BaKaHLUM, TUCIOLUPOBAHHBIE ATOMBI, IPUMECH
- JMCIIOKAaIluH, TOBEPXHOCTHBIE 1e(DEeKThI
- (¢parmenTsl, 010KH
7. Bakancus — 310
- aTOMBI, BBILIEAIINMI U3 y3J1a PEHICTKH U 3aHSABIIUNA MECTO B MEXKI0Y3IHE
- 3TO Je(deKThl KPUCTAIIIMYECKOTO0 CTPOCHHUSA, MPEACTaBIsAomue cO00N JIUMHUM, BAOIb U BOIHU3U
KOTOpBIX HApyIIEHO XapaKTepHOE s KpHUCTaula IPAaBUIBHOE PACIOJIOKEHHE aTOMHBIX
IJI0CKOCTEN OTCYTCTBHE aTOMOB B Yy3JlaX KpPHUCTaNIMYECKOM pEIIeTKH,
«IIBIPKHY», KOTOPBIE 00Pa30BAIUCH B PE3YJIbTATE PA3THYHBIX TIPUINH
- JIMHUH, BJIOJIb KOTOPBIX OOPBIBACTCS BHYTPH KPHCTAIIIA Kpai “JIMIIHEH  MOTYIIIIOCKOCTH
8. lucnokamus — 310
- OTCYTCTBHE aTOMOB B y3JIaX KPUCTAJUTMYECKOW PEIIETKH, «IbIPKU», KOTOpble 00pa3oBajiCh B
pe3yabTaTe pa3Iu4HbIX MPUYUH
- TpaHUIBI 3epeH, PparMeHToOB U OJIOKOB
- nedeKThl KPUCTALTMYECKOTO CTPOCHHS, NPEACTABIAIOmUE co00i JIMHWW, BIOJIb M BOJIW3U
KOTOpPBIX HApyIIEHO XapaKTepHOe MJs KpHCTalsla MPaBUIBHOE PACIOJIOKEHUE AaTOMHBIX
IIJIOCKOCTEM.
9. [ToBepxHOCTHBIC AEHEKTHI — ITO
- TpaHHUIBI 3epeH, (ParMEeHTOB U OJIOKOB
- JedeKThl KpPUCTAITUYECKOTO CTPOEHUs, MPEACTABIAIOIINE COOOM JMHUHM, BIOJb W BOJIU3H
KOTOpBIX HApyIIEHO XapaKTepHOE JJsi KpHUCTala MPAaBUIBHOE PACIOJIOKEHHE aTOMHBIX
IIJIOCKOCTEM.
- OTCYTCTBHE aTOMOB B Y3JIaX KPUCTAJUNIMYECKOW PEIIETKH, «JIbIpKH», KOTOpble 00pa30BaJIUCh B
pe3ynbTare pa3IuyHbIX MPUIHH
10. ®parmeHTHI - 3TO
- Je(eKThl KpPUCTAITUYECKOTO CTPOEHUS, MPEACTaBISAIONIME CO0O0W JMHHUH, BIOJIb U BOIU3H
KOTOpPBIX HApyIIEHO XapaKTepHOE JJs KpHcTajla IPaBUIBLHOE pACIOJIOKEHHE AaTOMHBIX
IIJIOCKOCTEM.
- OTCYTCTBHE aTOMOB B y3J1aX KpPUCTAJUNIMYECKOW PEHIETKH, «JbIPKH», KOTOphle 00pa3oBajuCh B
pe3ynbTare pa3IuyHbIX MPUIHH
- JIMHMUHU, BJOJIb KOTOPBIX OOpBhIBAETCSI BHYTPU KpUCTaIa Kpail “IUIIHEN" IOIyMI0CKOCTH
- YYacTKH, pa30pPUEHTUPOBAHHBIE OJIMH OTHOCUTENIBHO APYTOro Ha HECKOJIBKO IPalyCoB

Bompocsr cobecenoBanust o pazneny (teme) 1 CTpoeHre U CBOICTBa MaTepUANIOB:

1. Uro Ha3bIBalOT CTPYKTYpPOl METayuioB?

2. [TouemMy oTHenbHBIE KPUCTAUIBI AHU3OTPONHBI, a CBOWCTBA METAIMUECKUX W3l
OJIMHAKOBBI BO BCEX HAIPaBJIECHUSX?

3. Kakue cBoiicTBa mnpucymm TenaM KpPHUCTALIMYECKOTO CTPOEHUS B OTIMYHE OT
amMop(pHBIX TEn?

4. Kak onpenensiercs TMN KpHUCTANIMYECKOW PEIIETKH MeTauia?

5. Kakne THUIBI KpUCTATMUECKHX PEHIETOK BB 3HaeTe?

6. Kakne 0coOeHHOCTH METauIOB KakK TeJ, MMEIONINX KPHCTAUINYECKOE CTpOeHHE?

7. Kakue BbI 3HaeTe JeeKThl KPUCTAIUIMYECKOTO CTPOSHHS?

IIoIHOCTBIO OIIEHOYHEIE cpeacTBa MpCACTABJICHBI B y‘-IC6HO-MCTOI[I/I‘-IeCKOM KOMIIJICKCE
JUCHUITIINHBI.
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6 YueOoHO-MeTOoqUYecKOe U MHPOPMAIMOHHOE O0ecTieueHne TUCIMIINHBI
6.1 OcHOBHAasI U TONOJIHUTE/ILHAN Y4eOHas1 JIUTepaTypa

OcHoBHas:

1. OCHOBBI COBPEMEHHOI'0 MaTEpHUATIOBEICHUS : yueOHOE TTOCOOHe : [/IJIsl CTYICHTOB,
oOyyaroruxcst o Hanpasienusm 140400, 150700, 151900, 190600, 221000, 221400, 221700, 222000,
280700, 270800] / E. B. Arees [u ap.] ; MunuctepcTBo 00pa3oBaHus U Hayku Poccutickoii deneparumy,
Oro-3anannsiit rocygapctBenHsbli yauepeuter. - Kypek : FO3I'Y, 2012. - 231 c. - TekcT : 31eKTpOHHBIHI

2. Bo3necenckuii, D. . MeTobl CTPYKTYPHBIX UCCIIEIOBAaHUI MaTepraioB. MeTo bl
MUKpOCKoIHH : yueOHoe nocodue / . @. Boznecenckwii, ®@. C. llapudymmun, U. . A6xynnvH ;
MunuctepcTBo 006pazoBanus U Hayku Poccun, Kazanckuii HalmoHambHBINA UCCIIEI0BATEIbCKUN
TEXHOJOTHYECKUI YHUBepcuTeT. — Ka3zanb : KazaHCKkuil HAllMOHAIBHBIN UCCIIEI0BATEIIbCKHUI
texnosiornueckuii yausepcutet (KHUTY), 2014. — 184 ¢c. —

URL: https://biblioclub.ru/index.php?page=book&id=428294 (nata oopamenwus: 28.08.2024). — Pexxum
JOCTyMa: 1O NoAnUcKe. — TeKCT : 3JeKTPOHHBIH.

JlononnurenbHast:

3. CoBpeMeHHBIE METO/IbI UCCIIEIOBAaHHS COCTaBa, CTPYKTYPBI U CBOHCTB MaTEpHAJIOB : KypcC
JIEKIMH : [JIJ1 aCIUPAHTOB OYHOM M 3a04HOM (opM 00ydeHHUs HampaBiieHul moarotosku 22.06.01
«Texnonoruu marepuasion»] / FOro-3am. roc. yH-T ; cocT.: E. B. Arees, A. 0. Anrtyxos, A. C.
[TepeBepses. - Kypck : FO3I'Y, 2018. - 113 c. - Tekcr : 37€KTPOHHBIN.

4. Anucosud, A. I'. PEeHTreHOCTpYKTYpHBIN aHaJIU3 B IPAKTUYECKUX BOIpOCcax
matepuainoBenenus / A. I'. AuucoBud ; HaunonaneHas akagemus Hayk benapycu. — Munck : benapyckas
HaByka, 2017. — 209 c. - URL.: https://biblioclub.ru/index.php?page=book&id=483969 (nara oOpamieHus:
28.08.2024). — PexxuM J0CTyIIA: 110 MOAMKUCKE. — TEKCT : 3JEKTPOHHBIHA.

5. Anukuna, B. U. ®pakrorpadus B MaTepuanioBeeHnn : yueobnoe nmocoodue / B. . Anukuna,

A. A. Kosanea ; Cubupckuii penepanpubiii yauBepcuteT. — KpacHosipck : Cubupckuii penepanbHblii
yHuBepcuret (COVY), 2014. — 143 ¢. —

URL.: https://biblioclub.ru/index.php?page=book&id=364462 (nara oopamenus: 28.08.2024). — Peskum
JIOCTYTA: MO MOANUCKE. — TeKCT : 3IEKTPOHHBIM.

6.2 [lepevyens MeTOANYECKHUX YKAZAHUIA

1. CoBpeMeHHbIE METOIbI UCCIIEIOBAHUS COCTaBa, CTPYKTYPHI M CBOMCTB MaTEPHAJIOB :
METOAMYECKHE YKa3aHUs K MPAKTUUECKUM 3aHATHUSAM : [J1JI1 aCIUPAHTOB OYHOU U 3a04HOH GopM
oOyueHus HanpasieHui noarotosku 22.06.01 «Texnomorun marepuanos»| / FOro-3ar. roc. yH-T ; cOCT.:
E. B. Arees, A. C. Ilepesep3ses. - Kypck : FO3I'Y, 2018. - 56 c. - TekcT : 2I€KTpOHHBII.

6.3 Ilepeuenn pecypcoB HHGOPMALMOHHO-Te1eKOMMYHUKANIMOHHOM ceTn UHTepHeT

1. https://vak.minobrnauki.gov.ru/main

2. http://biblioclub.ru - DnexTpoHHO-OMOIUOTEUHAS cCHCTeMa « Y HUBEPCUTETCKasi OMOInoTeKa
OHJIANH.

3. http://www.consultant.ru - OdunuansHblii caitt komnanun «Koncynabsrant [Timrocy

4. http:// window.edu.ru

6.4 Ilepevyenb HH(POPMALHOHHBIX TEXHOJIOT Ui

Oneparnronnast cuctrema Windows ; LibreOffice (becrumatras, GNU General Public License).

6.5 Ipyrue y4e6HO-MeTOUYECKHE MATEPUATBI


https://biblioclub.ru/index.php?page=book&id=428294
https://biblioclub.ru/index.php?page=book&id=483969
https://biblioclub.ru/index.php?page=book&id=364462
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B y4ueGHOM mporiecce UCTONB3YIOTCS YueOHbIe KUHO(PHUIbMBI, IPE3EHTAIMH, TUIAKAThI, a TaKkKe
OTpaclieBble HAYYHO-TEXHUYECKHUE KYPHAJIBI:

«MeramioBeieHUE U TepMHueckas o0paboTka MeTauioB»; «TexHomorus MeTaioBy;
«Meramnbly; «llBetHple MeTamnbsl»y; «Bce MaTepuanbl. DHUMKIONEIWYECKUH  CIPABOUYHUKY;
«Marepuanosenenue»; «Cranby; « JIEKTPOMETAILTYPIHs».

CnpaBoOYHMKM:

Mapounuk craneii u cruiaBo/B.I'. Copokun, A.B. Bonocuukoa, C.A. Bsarkun u np.; [Tox o6m.
pen. B.I'. Copokuna. — M.: Mammnoctpoenue, 1989. —640 c.

Kpatkuii cnpaBounnk metammucta / [Tox oomr. pen. I1.H. Opnosa, E.A. CkopoxonoBa. — 3-¢ u3.,
nepepad. u gomn.— M.: MammHocTpoeHue, 1986.— 960 c.

Tepmuueckas 006paboTka craBos: CrnpaBounuk / @uprep B.U. — : Mammnoctpoenue. JIeHUHTp.
otn-gue, 1982. — 304 ¢

Koncrpykunonnsie wmarepuansl: CnpaBounuk / Ilom pen. B.H. ApzamacoBa. — M.:
Mammnoctpoenue, 1990. — 688 c.

Koppo3unoHHOCTOIKHE, )KapOCTOHKHE U BBICOKONPOYHbIE CTaiuu U ciuiaBbl: Crpas, u3a. / A.IL
[nsmueB. u ap. — M.: Uatepmer Unxuaupunr. — 2000. — 232 c.

Mapounuk craneit u cruiaoB / M.M. Konockos, E.T. J{on6enko, FO.B. Kamupckwuit u ap.; [lox
pen. A.C. 3ybuenko — M.: Mamunoctpoenue, 2001. — 672 c.

7 MarepuajIbHO-TeXHHYECKOe o0ecrnevyeHue TUCIUMINHBI

VYueOHast ayauTOpus Uil TPOBEINCHHS 3aHATHH JIEKIMOHHOTO THIIA, OCHAICHHBIC y4eOHOM
MeOeIbI0: CTOJBI, CTYJbs JUIsl 00y4YaroluXCcsi; CTOM, CTYJ AJs MpernojaBaTens; nocka. [IpoeknnoHHbIN
9KpaH Ha LITATUBE; MyJIbTUMEIUA LICHTP: HOYT-OyK.


https://nauchniestati.ru/jurnaly/metally/
https://nauchniestati.ru/jurnaly/cvetnye-metally/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavovv_g_sorokin_a_v_volosnikova_s_a_vyatkin_i_dr_pod_obshch_red_vgsorokina_m_mashinostroenie_1989__640_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavovv_g_sorokin_a_v_volosnikova_s_a_vyatkin_i_dr_pod_obshch_red_vgsorokina_m_mashinostroenie_1989__640_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/kratkiy_spravochnik_metallista__pod_obshch_red_pnorlova_easkorohodova__3e_izd_pererab_i_dop_m_mashinostroenie_1986_960_s_26_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/kratkiy_spravochnik_metallista__pod_obshch_red_pnorlova_easkorohodova__3e_izd_pererab_i_dop_m_mashinostroenie_1986_960_s_26_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/termicheskaya_obrabotka_splavov_spravochnik__firger_v_i____mashinostroenie_leningr_otdnie_1982__304_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/termicheskaya_obrabotka_splavov_spravochnik__firger_v_i____mashinostroenie_leningr_otdnie_1982__304_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/konstruktsionnie_materiali_spravochnik__pod_red_b_n_arzamasova__m_mashinostroenie_1990__688_s_03_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/konstruktsionnie_materiali_spravochnik__pod_red_b_n_arzamasova__m_mashinostroenie_1990__688_s_03_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/korrozionnostoykie_zharostoykie_i_visokoprochnie_stali_i_splavi_sprav_izd__a_p_shlyamnev_i_dr__m_intermet_inzhiniring__2000__232_s_02_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/korrozionnostoykie_zharostoykie_i_visokoprochnie_stali_i_splavi_sprav_izd__a_p_shlyamnev_i_dr__m_intermet_inzhiniring__2000__232_s_02_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavov__mm_koloskov_et_dolbenko_yuv_kashirskiy_i_dr_pod_red_ac_zubchenko__m_mashinostroenie_2001_672_s_08_02_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavov__mm_koloskov_et_dolbenko_yuv_kashirskiy_i_dr_pod_red_ac_zubchenko__m_mashinostroenie_2001_672_s_08_02_2010/
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8 JIucT nomoJiHeHHIT 1 U3MEHEeHUIl, BHECEHHBIX B Ppa00uylo MporpamMmmy
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Howmepa cTpanun

N3MCHC
HHBIX

3aMeHE | aHHYJIHPO
HHBIX BaHHBIX

HOBBIX

Bcero
CTpaHUIL

Jlata

OcHoBaHHE JJI1 U3SMCHCHHUS U ITIOAIINCH
Jmna, mpoBOAUBIICTO U3MCHCHUA




HBOoo~NoR~WDNE

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

0.
11.
12.
13.
14.
15.

13

[MPUJIOXEHHUE A

HepequL BOIIPOCOB JJIsI MOATOTOBKMU K 3a4€TYy
Meramibsl U1 HEMETAILIBI.
Oco0EeHHOCTH aTOMHO-KPUCTAIUTMYECKOTO CTPOCHUSI.
[TonsiTrie 06 U30TPOIUU M AHU30TPOIIHH.
Oco0eHHOCTH METaJUIOB KaK Tell, UMEIONIMX KPHUCTAJUIMYECKOE CTPOCHUE.
JleheKTbl KpUCTAUINYECKOTO CTPOCHHS
CtpoeHue u CBOICTBA METAILIOB.
dusnueckas npupoa aehopMai METaIIOB.
Mertoasl onpesieeHus: TBEPAOCTH.
Teeprocts no bpunemmo ('OCT 9012).
Meton Poksemnra 'OCT 9013.
Meron Bukkepca.
Merton napamnanusi.
Junamuueckuii Meton (o Hlopy).
OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU.
I'paduueckoe npeacTaBIeHre pacupeeICHHA CITy9aifHbIX BEJTMUUH U B3aUMOCBSI3H MEXKILY
HUMH.
JloBepUTENbHBII UHTEPBAI U JOBEPUTENIbHASL BEPOSATHOCTD.
Perpeccronnsbiii ananus.
OCHOBHBIE TIOHSTHS METAJUIOTpaHH.
CucremaTtu3zanus CTpyKTypbl C TEOMETPUUYECKON TOUKH 3PEHHUS.
OCHOBHBIE METO/IbI KOJIMYECTBEHHOU MeTasutorpaduu.
@pakTanbHbIN aHAIW3 B METAIIOBEACHUHU.
WcnpiTanus Ha pacTsKEHHE.
Pacuer xapakTepuCcTHK IPOYHOCTH U IJIACTUYHOCTH IPU UCIIBITAHUSAX HA PACTSKEHUE.
JInHaMU4ecKre UCIIBITaHUsS Ha U3rH0 00pa3lioB C HAJIPE3OM.
N3mepenue TBEpIOCTH.
[lepBuuHas pexpucTamin3anms.
Omnpenenenue TeMnepaTypbl peKPUCTAIUTH3AUN UPUIHS], pahUHUPOBAHHOTO PA3TUYHBIMU
METOIaMHU.
OcCHOBHasl XapaKTEpUCTHKA PEHTI€HOCTPYKTYPHOTO aHAIN3A.
PentrenoBckuii nudpakToMerp.
IIpumenenne metona Jlays 11 OpUEHTHPOBAHMSI MOHOKPHUCTAJLIIOB.
Omnpenenenue kodppuimeHTa TMHEHHOTO paCITUPEHUSI.
Pentrenosckast Tonorpadus.
Meron [lynema
PactpoBas (ckanupytoias) 3JeKTpOHHAS MUKPOCKOITHS.
PeHTreHoBckuii MUKpoOaHaiu3 cocTaBa oopasua.
IIpocBeunBaroias 3J€KTPOHHAsE MUKPOCKOIIHSL.
NuaunypoBaHue 3J€KTPOHOTPAMMBI.
Xapakrepuctuka Meros1a Oxe-31eKTPOHHON CIIEKTPOCKOIUY.
VYerporictBo Oxke-CieKTpoMeTpa.
[ToaroroBka 06pa3ioB.
YcTpoiicTBO M MpUHLIKIT pabOTHI TEpMOTIAp.
Tepmo2IC Tepmonapsl.
Martepuassl, IpUMeHsieMbI€ ITPH U3TOTOBJIEHUHU TepMoTap.
N3roroBnenue tepmornap.
Huddepenunanbubiii TepMudeckuit ananusz (ATA).



