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1.1leab 1 3a7aun OCBOEHMSI AN CIMILJIMHBI.

LessiMmu 0cBOCHUS AUCHUIUIMHBI «VITHOCTpaHHBIN S3bIK B IPO(EeCCHOHAIBHON cdepe» SIBISIOTCS:

- OOyueHnue cTyneHTOB creuuaibHOCTH «®du3uka KOHJECHCHPOBAHHOIO COCTOSIHHS
NEpeBOJly HAYYHO-TEXHHUYECKOW JIMTEpaTypbl MO (pu3MKe KOHIEHCHPOBAHHOTO COCTOSIHUS C
AHTJIMHACKOTO A3bIKAa HA PYCCKUH.

- OOy4yeHue CTYACHTOB PEUEBBIM YMEHHUSM M HaBbIKAM, HEOOXOAMMBIM Ui YTCHUS H
IIOHVMAHHs OPUTMHAIBHOM JIMTEPATypsl IO clenuanbHOCTH «DH3nKa KOHICHCHPOBAHHOIO
COCTOSIHUS», @ TAKXKE JUIsl OOILEHUS CO CIEUAIINCTAaMU JIaHHOTO HAIPaBJICHMUSL.
3agayamMu ocBoeHHUs AUCUUIUINH «/HOCTpaHHBIN (QHTIIMHCKUIA) SI3BIK B NMPOQECcCCHOHAIBHON
cdepe» SBISIOTCS:

- OcBOEHHE HABBIKOB YCTHOM M IMCHbMEHHOW peuM; HaBBIKOB OOIIEHMs (pa3roBOPHOI peun) Ha
MHOCTPAaHHOM SI3bIKE; HABBIKOB BOCIIPUATHS HA CIyX U UCIOJIb30BaHUS PUOOPETCHHBIX 3HAHUN B
nporecce Npo(ecCHOHANBHON NeATEIbHOCTH U AJIS albHENIIEro COBEPIICHCTBOBAHMS 3HAHUI
110 UHOCTPAHHOMY SI3bIKY.

- IlpuoOpereHne HaBBIKOB BIIQJCHUS PA3JIMYHBIMU CTPATETMAMHU 3PEJIOr0 UTCHMs, yYMeHUsl
yCBauBaTh HOBBIM S3bIKOBO IpeIMETHBIM MH(POPMALIMOHHBIN MaTepHuall, yMEHHs UCII0JIb30BATh
UH(OPMALIKIO U3 MHOCTPAHHBIX HCTOYHHUKOB B HAyYHO-UCCIIE0BATENbCKON U MpodeccuoHaIbHON
JeSITEJIbHOCTH Ha YPOBHE, TOCTATOUYHOM IS peanu3anuu komnerenuuu [1K-2.

2. Mecrto aucuumiannsl (moay.as) B crpykrype OIIOII BO:
JlucuuminHa OTHOCUTCS K KOMMYHHUKAaTUBHOMY MOJYJIO 00s13aTeNbHON 4acTU y4yeOHOro IUIaHa
no Hanpasienuto 03.03.02. ®usuka. OcBauBaercs B 6 cemecTpe.

3. TpeboBaHusA K pe3yJabTaTaM OCBOEHUS COEPKAHMUS AUCHUNIUHBI (MOIYJIA).
B pesynbraTre OCBOGHHS JUCHUIUIMHBI (OPMHUPYIOTCS CIEAYIOIIME KOMIIETCHIIUS
BBITTYCKHHUKA!

YK-4.1 CniocoGeH BOCIpUHUMATh M CO3/[aBaTh YCTHYIO M IMMCBMEHHYIO peub B cepe NeIoBOi
KOMMYHHKAIIMM Ha rocynapcTBeHHOM si3bike Poccuiickoit denepanyu

VYK-4.2 CnocobeH ocymiecTBIsATh MEPEBOJ M aHAIM3 MPOo(ecCHOHAIbHO-OPUEHTUPOBAHHOTO
TEKCTa, BECTH JIEIOBYIO NIEPEMHCKY, TUAJIOT U TUCKYCCUIO HA HHOCTPAHHOM SI3bIKE

VYK-4.3 CnocobeH BOCIpUHMMATh, AHAJIU3UPOBATh M KPUTUYECKU OIEHUBATh YCTHYIO U
NUCbMEHHYIO JIEIOBYIO0 MH(POPMALIUIO Ha POJHOM SI3bIKE

[MIKC-2.1 CnocoGeH TpOBOAUTH TEXHUYECKYIO BEpHUPHUKAIMIO U OOCIYyXKUBaHHE MPUOOPOB,
anmnapaToB U METOJUK JAUATHOCTUKU U JICUEHUS

[TKC-2.2 CnocoOeH npoBOIUTh (PU3UKO-TEXHUYECKOE OOecrevyeHrne JIy4eBor (pagualiiOHHON)
JMarHOCTUKU M TepanuH, SAEpHONM METUIMHBI, J03UMETPUYECKUH KOHTPOIb U PaJHallMOHHYIO
0€e30I1aCHOCTb

[IKC-2.3 Cnocoben pa3pabareiBaTh U  oOecleunMBaTh  YNpPaBICHHE MEIULIMHCKUMU
MH(OPMALIMOHHBIMU CUCTEMaMU

B pe3yabTaTe 0CBOEHHS AMCHUILIMHBI CTY/AEHT J0JKEeH:
3Hath
- OpurnHaJbHBIE COOOUICHHS O COBPEMEHHBIX JIOCTHIKCHHSX HAYKH B OOJACTH Pa3IMYHBIX
paszenoB GU3NKU
Ymernb

- KaueCTBEHHO OIIEHMBATh, CPAaBHUBATh M JEJIaTh BBIBOJBI O JOCTIXKEHHMSX B 00IaCTH
COBPEMEHHBIX MPo0IeM GU3NKN KOHJICHCHPOBAHHOTO COCTOSTHUS;

- yCBaMBAaTh HOBBIN S3bIKOBOM MpPEAMETHBIN MaTepua;

- WCIONb30BaTh HMH(OpPMAIMI0 W3  WHOCTPAHHBIX  HCTOYHUKOB B  HAy4YHO-
UCCIIEI0BATEIbCKON U MPO(EeCCHOHAIBHON eI TeTbHOCTH.
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Baagern
- HaBBIKaMU PabOThI CO CIEUATILHOM JIUTEPATypPOH;
- HaBbIKaMU yCTHOfI U MACbMEHHOU pC€Ur Ha HHOCTPAHHOM SA3BIKC,

- HABBIKAMU BIIQJICHUS Pa3JIUYHBIMK CTPATErUSMU 3PEJIOr0 YTEHHUS U NIEPEBOAA;
- HaBbIKaMH BOCIIPHUATHUSA HA CIIYX U UCIOJIB30BAHUA HpI/IO6peTeHHLIX 3HAaHUU B rmpomnecce
npohecCuOoHaNBHOM NeSTEbHOCTH.

4. CopepxxaHue # CTPYKTypa JIHCHUILIUHBI (Moayias)) «MHOCTpaHHBI SI3BIK B
npogdeccuoHaJIbHOH cheper.
4.1. Conep:xaHue pa3/iesi0B M CHUIITTAHBI
Taonuua 1. Cooeporcanue Oucyunaunvl (mooynsn) «Huocmpaunwlii  A36IK 6
npogeccuonanvnoit  chpepe», nepeuenv OUEHOUHBIX CPEOCME U  KOHMPOIUPYEMbIX
KomnemeHnuuil
Lo o dopma
HaunmeHoBaHue KOHTPOJIUPYEMOI
Ne Conepxanue pasaesa TeKyLero
pa3aena KOMITETEHIIHH T
(nn ee yacTH)
1 2 3 4 5
1. Introduction YK-4.1
2. Selection of the method of YK-4.2
measuring surface tension (ST) and VK-4.3
density. [IKC-2.1
3. Special features of measurement of [IKC-2.2
the density of liquid metals and alloys [IKC-2.3
with areometers.
meTz?siggkelr?tdcs) fO ‘;fhe 4. Determination of the concentration
. dependence (CD) of the density of KP; 13; T;
1. | surface tension and .
. metallic melts. CP; AV.
density of metals
and alloys. (Part I) 4.1. Pycnometers for t'he
measurement of the CD of the density
of melts.
4.2. Two-capillary pycnometer for
measuring CD of density of binary
metallic metals.
4.3. Areometric  method  of
determination of the CD of density.
1. Combined measurement of the YK-4.1
physical and chemical properties of YK-4.2
liquid metals and their alloys. YK-4.3
2. Device for the combined [IKC-2.1
measurement of ST and density. [IKC-2.2
The methods of 3. Combined device for detailed [IKC-2.3
measurement of the | examination of the physical - KP; 13;
2. | surface tension and | chemical properties of CP; T;
density of metals | multicomponent melts. AV; KB.
and alloys. (Part II) | 4. Combined device for the
determination of the CD of the ST
and density of multicomponent
systems.
S. Combined device for the joint
measurement of ST and EWF of MS.
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6. Experimental equipment for the
methods of measurement of the
physical - chemical properties of
multicomponent metallic melts.

1. The law of distribution of the error VK-4.1
of ST measurements. VK-4.2
Method of 2. Erro'r' of determination of the VK-4.3 KP: CP:
. composition of the melt prepared [IKC-2.1 .
processing using a dosing apparatus IIKC-2.2 13 T
measurement results. & & apparatuis. ' AV.
3. Error of the density measurements [IKC-2.3
of liquid metals.
4. Error of the ST measurements.
) ) . VK-4.1
Electron work 1. EWF is the important energetic
i . . YK-4.2
function (EWF) of | characteristic of materials.
) . . VK-4.3 KP; CP;
alkali metals and | 2. The photoemission properties of
o . : i IIKC-2.1 I13; AV.
alloys with its alkali metals and their alloys is of [IKC-2.2
participation. great scientific and applied interest. HKC-Z. 3
1. Determination of the EWF by YK-4.1
Fowler’s photoelectric method. YK-4.2
Experimental 2. Determination of the EWF by the VK-4.3
methods of the method of contact difference of [IKC-2.1 KP: KB-
measurement of potentials (CDP). IIKC-2.2 I[3" A\;
EWF of the metals | 3. Thermoemission methods of the [IKC-2.3 ’ '
and alloys. determination of EWF.
4. Advantages and shortcomings of
these methods.
1. The EWF of the pure alkali metals. ygj‘é
2. The EWF of the binary systems of zlfK_ 4' 3
the alkali metals. o
The fegtures of the 3. Electron work function of Rb-Cs IIKC-2.1
experiments for alloys IKC-2.2 KP; CP;
determ1nat10n of the 4. Electron work function of Sn-Pb IIKC-2.3 J13; AV.
alkali metals EWF.
alloys.
5. Correlation between the isotherms
of the surface tension and EWF.
1. Surface phenomena are important YK-4.1
in production of superpure materials YK-4.2
and amorphous alloys, synthesis of YK-4.3
Wetting 12Cr 18Ni alloys with the given propertlesz in [IKC-2.1
. the processes of brazing and coating, [IKC-2.2
10Ti and EK-173 modification of alloys and sinterin IIKC-2.3
reactor steel by a and so on y g ) KP; CP;
eutectic melt of PbBi ' J13; AV.

and its alloys with
lithium.

2. Setup for studying the surface
wetting solids with liquid metal
melts.

3. Discussion on the results of the
wetting measurements and
conclusions.




Rb ternary systems.

3. Discussion on the results of the
EWF measurements of the Na-K-Cs
and Na-K-Rb ternary systems.

1. The considerable difficulties in YK-4.1
theoretical analysis of the processes VK-4.2
Surface properties of | taking place at the multicomponent YK-4.3 KP; CP;
8. | the multicomponent | solution — saturated vapour interface. [MKC-2.1 A3; T;
systems (MS). 2. The significant difficulties which IIKC-2.2 AV.
become in transition from binary to [IKC-2.3
multicomponent systems.
1. The difficulties arising in the YK-4.1
combined measurements of ST and YK-4.2
density of MS. YK-4.3
Density of melts of | 2. Development of the high- [IKC-2.1
alkali metals and | productivity experimental devices for [MKC-2.2 KP; CP;
9. their Na-K-Cs and | the measurement of ST and density of [IKC-2.3 13; AV;
Na-K-Rb ternary | MS. KB.
systems. 3. Discussion on the results of the
density measurements of the Na-K-
Cs and Na-K-Rb ternary systems.
4. Conclusion.
1. The difficulties, which become in VK-4.1
the EWF measurements of the ternary VK-4.2
Electron work Systems. VK-4.3
. 2. The advantages of the Fowler’s IIKC-2.1 .
function of melts of . KP; CP;
10. Na-K-Cs and Na-K- photoelectric method when [IKC-2.2 J13: AV
measuring the EWF of the MS. IIKC-2.3 ’ )

B rpade 4 mpuBOIUTCS OMHCAHHWE COICPXKAHUSA JUCIHMILIUHBI CTPYKTYPHUPOBAHHOE TIO
paszzenam, ¢ ykazaHHEeM M0 KaKIOMY pasfieny (GOpMbI TEKYIIEro KOHTPOJIS: KOHTPOJIbHas paboTa
(KP); nomamuee 3amganue ([13); camoctositenbHas padora (CP); tectupoBanue (T); KOIIIOKBUYM
(KB) u akTHBHBII coBapHbBIN cocTaB (AV).

4.2. Crpykrypa aMcHMILIMHBI (MoayJsi)) «HMHOCTpaHHBIH #3BIK B MNPOodeccHOHAIBLHOMI

chepe».
OO61mas TpyA0eMKOCTh AUCHHUTUIINHBI COCTaBIseT 288 4acoB (8 3a4ETHBIX €IUHUIL).
Bun pabotsr TpynoeMKoCTh 4acoB / 3a4€THBIX €ANHHIL
5 cemecTtp 6 cemecTp 7 cemecTp 8 ceMecTp Bcero
Oomas 3
TPYAOEMKOCTHL (B
3.e.)
KonraktHas 51
padora (B yacax):
Jexyuu (J1) He
npeoycmompeHul

Ilpaxmuueckue 51
sanamus (113)
Cemunapckue He
sansamus (C3) npeoycmompeHsi




Jlabopamopnvie
pabomwi (J13)

He
npeodycmMompensl

CamocrosiTeJibHAs
pa6ora (B yacax), B
TOM yuciie U
KOHTAKTHAasl
padora:

Kypcosoit
(KII),
KypcoBas
(KP)

MIPOEKT

paborta

He
npeoycmompenda

PacueTHo-
rpadgudeckoe
3aaanue (PI3)
Pedepar (P)
Occe (D)

He
npedycmMompeHul

CamocTosTeIbHOE
N3YUCHHUC pa3aciIoOB

48

KonTponbHas
pabora (K)

He
npedycmompena

IToaroroska "
IIPOXOXKJICHHE
IIPOMEXYTOUHOU
aTTecTauuu

9

Bun
NPOMEKYTOYHOM
arTrecTanuu

3auer

4.3. Pazaennl AMCHUILINHBI, M3y4YaeMble B 6 ceMecTpe (YKa3aHbI TeMbI).

KoJsnyecTBo 4yacoB
Ne AyautopHast
pasiena HaumeHoBaHue pa3aesioB Beero paGora BHeayauropHas
a |l m3 | ap pabora (CP)
Tema 1
1 2 3 4 b) 6 7
The methods of measurement of
1. the surface tension and density of 3 — | 3 | — 3
metals and alloys. (Part I)
Hroro: 3 — | 3 | — 3
Tema 2
1 2 3 4 b 6 7
The methods of measurement of
2. the surface tension and density of 8 — | 8 | — 8
metals and alloys. (Part II)




Method of processing
3. 8 — | 8 | — 7
measurement results.
Hroro: 16 — | 16 | — 15
Tema 3
1 2 3 4 5 6 7
Electron work function (EWF) of
4. alkali metals and alloys with its 4 — | 4 | — 3
participation.
Experimental methods of the
5. measurement of EWF of the 4 — | 4 | — 4
metals and alloys.
The features of the experiments
6. for determination of the alkali 4 — | 4 | — 4
metals EWF.
Wetting 12Cr 18Ni 10Ti and EK-
7 173 reactor steel by a eutectic 4 N R 4
’ melt of PbBi and its alloys with
lithium.
Hroro: 16 — | 16 | — 15
Tema 4
1 2 3 4 5 6 7
3 Surface properties of the 5 N 5
) multicomponent systems (MS).
Density of melts of alkali metals
9. and their Na-K-Cs and Na-K-Rb 5 — | 5 | — 5
ternary systems.
Electron work function of melts of
10. Na-K-Cs and Na-K-Rb ternary 6 — | 6 | — 5
systems.
Hroro: 16 — | 16 | — 15
4.4. CamocTosiTeIbHOE U3yUeHHE Pa3/1e/I0B TUCIUIIIHHBI.
Ne KoaunuecTBo
HanmeHnoBanme pa3ageJioB
pazaeia 4yacoB
Tema 1
1 2 3
1 Special features of measurement of the density of liquid
’ metals and alloys with areometers. 1
) Determination of the concentration dependence (CD) of the
) density of metallic melts.




Pycnometers for the measurement of the CD of the density of

3.
melts.
4 Two-capillary pycnometer for measuring CD of density of 3
' binary metallic melts.
5. Areometric method of determination of the CD of density.
Hroro: 3
Tema 2
1 2 3
6 Combined device for detailed examination of the physical - >
) chemical properties of multicomponent melts.
7 Combined device for the determination of the CD of the ST 1
) and density of multicomponent systems.
Combined device for the joint measurement of ST and EWF
8. 2
of MS.
Experimental equipment for the methods of measurement of
9 the physical - chemical properties of multicomponent metallic 2
melts.
10 The law of distribution of the error of ST measurements. 2
11 Error of determination of the composition of the melt prepared ’
using a dosing apparatus.
12 Error of the density measurements of liquid metals. 2
13 Error of the ST measurements. 2
Hroro: 15
Tema 3
1 2 3
14. Determination of the EWF by Fowler’s photoelectric method. 2
15 Determination of the EWF by the method of contact )
difference of potentials (CDP).
16. The EWF of the binary systems of the alkali metals. 3
17 Electron work function of Rb-Cs alloys. 2
18 Electron work function of Sn-Pb alloys. 2
19 Setup for studying the surface wetting solids with liquid metal >
' melts.
20 Discussion on the results of the wetting measurements and >
' conclusions.
Hroro: 15
Tema 4

10




1 2 3
71 The difficulties arising in the combined measurements of ST 3
and density of MS.
2 Development of the high-productivity experimental devices ’
) for the measurement of ST and density of MS.
23 Discussion on the results of the density measurements of the )
' Na-K-Cs and Na-K-Rb ternary systems.
o4 The difficulties, which become in the EWF measurements of 3
) the ternary systems.
75 The advantages of the Fowler’s photoelectric method when 3
' measuring the EWF of the MS.
26 Discussion on the results of the EWF measurements of the >
Na-K-Cs and Na-K-Rb ternary systems.
Hroro: 15

5. Ouenounvie mamepuanvt 011 meKyuie2o u pyoeicHo20 KOHmMpPOJia yCneeaemocmu u
HPOMEINHCYMOUHOU ammecmayuu

KoneunbiMu  pe3ynbTaTamMu  OCBOCHUS ~ MPOTPAMMbl  JUCLUIUIMHBL  SIBJISFOTCA
c(OpPMHUPOBAHHBIE KPUTEPUU <(BHATH», «YMETbY», «BIAJAETh», PACIHUCAHHBIE MO OTIEIbHBIM
KoMmneTeHuusIM. DOpMUPOBAHUE ATUX KPUTEPUEB MPOUCXOAUT B TEUEHUE BCErO CEMECTpa IO
JTaraM B paMKax pa3IMYHOro BUJA 3aHSATUI U CAMOCTOSITEILHON paOOTHI.

B xozie u3yueHust TUCUMILIMHBI TIPEyCMATPUBAIOTCS MeKyUiUil, pyOesHcHblil KOHMPOlb
U NPOMENHCYMOUHAA AMMmecmayu.

5.1. Ouyenounvie mamepuanvt 011 meKyuiezo Konmponsa. Lleno mexkywe2o Koumpoisi — OLEHKa
pe3ysibTaToB pabdoOThl B CEMECTpe U OOECHeuYeHHE CBOEBPEMEHHON OOpaTHOW CBSI3M, JUIS
KOppeKuuu o0ydeHus, akTUBU3AIUN CaMOCTOSTENIbHOM paboThl cTy1eHTOB. OOBEKTOM TEKYIIETO
KOHTPOJIS SIBJIIIOTCSI KOHKPETU3UPOBAHHBIE Pe3ysbTaThl 00yueHus (ydeOHbIE TOCTHXKEHUS) IO
JTUCLUTUINHE

Texywiuii Kommpoap ycrueBaeMOCTH 0OOecneuyrBaeT OLEHUBAHUE XO/Ja OCBOCHHUS
JTUCHUIUIMHBL «BEeKTOpHBIH M TEH30pHBIM aHaiM3» W BKIIOYAET: OTBETHI HA TEOPETUYECKHE
BOIIPOCHI Ha CEMUHApE, PelIeHUE MPAKTUUECKUX 3a7a4 U BHIIOJHEHHE 331aHUI HA CEMUHAPCKOM
3aHATUH, CAMOCTOSATENBHOE BBINOJHEHHWE WHIMBUAYAJIBHBIX JOMAIIHUX 3aJaHuil (Hampumep,
pelieHne 3aa4) ¢ OTYETOM (3aIIUTON) B YCTAaHOBIIEHHBIN CPOK, TUCKYCCHUH.

OneHka KayecTBa NOJATOTOBKM HA OCHOBAHUHU BBIIOJHEHHBIX 3aJJaHUN BeAETCS
npenojasareneM (¢ OOCYXIEHHEM pe3yJabTaToB), OaIbl HAYUCISAIOTCS B 3aBUCHUMOCTH OT
CJIO)KHOCTH 3aJaHUS.
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5.1.1 Ouernounvie mamepuaiovl: MUNOGvle KOHMPOJIbHbIE PADOMbL
(xoumpoaupyemoie komnemenuyuu YK-4.1, YK-4.2, YK-4.3, [IKC-2.1, IIKC-2.2, IIKC-

Tema 1
Konrtpoabsnas padora (Methods)
Bapuanr 1

Complete the following sentences:
1. Because of the rapid development of new areas of science and technology, the ... on the
accuracy of ... data become more and more stringent.
2. Experimental research of the surface properties (SP) of ... and ... is associated with ...
difficulties which increase ... in the study of the multicomponent systems (MS).
3. In the study of MS, it is more ... to use high-productivity devices, ... greatly reduce the labour
..., the duration of ... and the consumption of ... .
4. Depending on the investigated ..., measurements are taking ... two ... devices.

Answer the following questions:
1. What methods are to measure density of melts used?
2. What methods have to measure surface tension (ST) been used?

KounrtpoJabsnas padora (Methods)
Bapuanr 2

Complete the following sentences:
1. The main shortcoming of the first method (picnometric method) is the fact that the device ... to
prepare an alloy with a ... .
2. This method is also ... by a high consumption of ... .
3. The second method (the combined device) allows to prepare alloys of different ..., without ...
and disrupting the thermal ... conditions.
4. The last device makes it possible to take into account the effect of ... and ... of the areometer
on the results of ... measurements.

Answer the following questions:
1. What does the second device allow to reduce?
2. Why are the contactless methods of measuring ST and density also promising?

Tema 2
Konrtpoasnas padora (Methods)
Bapuanr 1.
Translate into Russian.

The task of combined measurement of the surface tension and density has been solved in
[119] in which a device combining the Pugachevich gravitational method of measurement of
surface tension, a pycnometer for measuring the density and a cylinder for measuring the work
function of the electron are described. A device of similar design was used in our experiments in
the examination of ternary systems using the methods of mathematical experiment design. The
design of the device and experimental procedure are describe in section 3.4. In [100] a variant of
this device is described in which special features of examination of the melt with volatile
components are taken into account. This represents advances in the development of measuring
techniques. However, these device have been designed for examining the temperature dependence
of the surface tension and density of a single melt. In examination of the concentration dependence
of the surface tension and density of binary and, even more so, multicomponent melts, it is
important to examine their properties for a large number of compositions.

Kontpoabnas padora (Methods)
Bapuanr 2.
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Translate into Russian.

This task can be efficiently solved by the development of combined devices in which it is
possible to prepare alloys of different concentrations, without opening the device and disrupting
thermal vacuum conditions, and measurements of surface tension and density at different
temperatures can be taken. The development of these devices frees the experimentator from
carrying out labor-intensive investigations, associated with the need for rinsing, drying and long-
-term thermal vacuum treatment of the device prior to measurement of the properties of individual
alloys. On the other hand, it is important to ensure identical thermal vacuum conditions of
investigation of the properties of alloys of different concentration.

The task of the combined measurement of the surface tension and density of the melt of
different concentrations, prepared in the device, without opening the device and disrupting thermal
vacuum conditions, has been solved in our work by the application of special areometers for
density measurements. In contrast to the pycnometric method of density measurements, the
application of the areometer does not require weighing of the investigated substance and enables
one device to be used for investigating melts of different concentrations.

Tema 3
KountpoubHnas padora (Wetting).
Bapuanr 1

Translate into Russian.
1. Eutectic melts of 44,6 of Pb + 55,4 Bi and its components are used as coolants in nuclear power
plants, heating pipes, an so on. Special attention is therefore given to studying their interaction
with structural materials.
2. In order to prevent deposit of sample (15) on the substrate after melting and before completion
of high-temperature vacuum processing, rod (16) is put into an upright positron by electrical
magnet (19) so that its end (17) does not press on the sample.
3. The setup allows separate heating and thermal-vacuum processing of a sample and solid
substrate up to the limit of temperature measurement, and deposit melt (15) on a clean substrate’s
surface at any moment and at the required temperature.

Kourpoabnas padora (Wetting).
Bapuanr 2
Translate into Russian.
1. The wetting threshold is easily explained. According to photoelectronic spectroscopy data, there
are oxide films 1-3 nm thick on the steel that start fracturing as the temperature rises.
2. The key (basic) component that determines the level of oxide film stability is chrome oxide,
which at 870 K starts to recombine in vacuum with chrome forming a volatile oxide according to
the reaction Cr + Cr203 — 3CrO.
3. As can be seen in Fig. 3a, a second wetting threshold is found in the region of high temperatures,
with the angles of wetting falling sharply down to zero values of 8 upon reaching a temperature of
1250 K. This 1s 0(T), referred to as the critical wetting temperature (CWT).
Note: 0 is the wetting angle.

CamocrositesbHas padora (EWF)
Translate into Russian.

At the same time, the experimental data for ¢(x) obtained in [4] differ qualitatively from
our data: according to [4], curve ¢(x) is convex upwards relative to the composition axis, while in
our case, the situation is reverse. Then, it follows from our data that Pb in the Sn-Pb system acts
as a surfactant in the range of its low concentrations, whereas, according to [4], Pb is surface-
inactive in the same range of compositions.

To settle the question as to which of the data on ¢(x) in the Sn-Pb system are more adequate
is possible by addressing to the results on the surface composition of Sn-Pb alloys obtained by
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advanced spectroscopic methods [10, 11]. The authors of [10], using the method of Auger electron
spectroscopy, measured and quantitatively estimated the surface compositions of ten Sn-Pb alloys,
among which four (with a Pb content of 6.15, 12.5, 18.6, and 29.03 at %) fall into the range of
compositions in which we measured the EWF. From the data obtained in [11, 12], it follows that
positive adsorption of lead takes place on the surface of Sn-Pb binary solutions throughout the
composition range.

Konrtpouabsnas pa6ora (EWF)
Bapuanr 1
1. Translate into Russian:

The EWF isotherms constructed on the basis of the EWF polytherms for nine Rb-Cs alloys
are presented in Fig. 2. For convenience of discussion of our results and comparison of them with
published data, Fig. 2 also shows the data for the EWF from [4] (open circles) obtained at 25°C.
As is seen, our data for the concentration dependence of the EWF in the low- rubidium range fall
on a straight line (within the limits of experimental error) connecting the EWFs for the pure
components. The same conclusion was drawn by Malov et al. [4], who found that the deviation of
concentration dependence ¢(x) of the alloys from the additive run for the cesium concentration
dependence varying from O to 65 at. % does not exceed 0.015 eV.

2. Translate into Russian:

Photocurrent; monochromatic light beams; electrometric amplifier; photoelectric method of
Fowler isotherms; sealed-off measuring cell; photoemission properties; effective photocathodes;
alkali metals; thermal vacuum treatment; more volatile component; to illuminate; the melting
point.

Kounrtpoabsnas padora (EWF)
Bapuanr 2
1. Translate into Russian:

Our data on the concentration dependence of the EWF, which indicate the additive behavior
of the EWF isotherm, are also in agreement with the theoretical and experimental investigations
of the saturated vapor pressure in the Rb-Cs system [10, 13]. According to [10, 13], as well to
estimates of the component activity in alloys from this system (see the table in [14]), it follows
that, among all binary systems of alkali metals, the Rb-Cs system is the closest to the ideal solution.
This is also confirmed by the fact that the saturated vapor pressure in the melts of this system
differs insignificantly from that calculated by the Raoult’s law. From the table, one can see that
the cesium activity in Rb-Cs alloys is virtually independent of temperature and varies only with
composition.

2. Translate into English:

KoHmeHnTpanmonHas 3aBUCUMOCTh; TeMIIepaTypHasi 3aBUCUMOCTbh; noautepmbl PBD; m3otepmbl
PBD; «remmneparypHasi NpOTSKEHHOCTbY JABYX()a3HOr0 COCTOSHUS; QA TUTUBHBIN X0]1 H30TEPMBI;
cucrtema Rb-Cs Haubonee Onm3kas K Hi€albHOMY pacTBOPY; JAaBJIEHHWE HACBHIIEHHBIX MapoOB;
teoperndeckue pacuersl; KOL[-pemeTka; Mosienp «kene»; Kpuctauiorpaguueckue nioCKOCTH.

Tema 4
KonTtpouabsnas padora (Ternary systems).
Bapmuanr 1
Translate into English:

1. B oroit cratbe MBI TPEACTABISIEM PE3YIbTAaThl AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM
MOBEPXHOCTHOTO HATSKEHUS MIETIOYHBIX METAIIOB U UX TpoiHbIX cucteM Na-K-Cs u Na-K-Rb
BO BCEM KOHIIEHTPAIlMOHHOM MHTEPBAJIE U JUIsl TEMIIEpATyp OT TOUKH TuiaBieHus 10 680 K.

2. OpnHako, TOBEPXHOCTHBIC CBOWCTBA IIEJIOYHBIX METANIOB M MX CIUIABOB H3y4YCHBI
HEJI0OCTaTOYHO, YTO CBSI3aHO (0OYCIIOBIIEHO) C X BHICOKOM XMUMHUUYECKOW aKTHBHOCTBIO.
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3. 3nayenus TemneparypHoro kodgduuuenta PBD Bo3pactaioT npu Bo3pacTaHUH COJEPKAHUS
Na B TpOMHBIX CIlIaBax.

4. Jlng 3TOM 1LEenM HUCHOJB3YETCsSl YJIYyULIEHHBIH JBYXKANWUISPHBIA NHKHOMETP, KOTOPBIN
HO3BOJISIET IPEOI0JIETh HEAOCTATKH, IIPUCYIIHE OOBIYHOMY TMKHOMETPUYECKOMY METOAY.

5. AOcomnioTHbIE 3HAa4YeHHS TeMIlepaTrypHoro kodg¢umuenta PBD mis crnmaBoB ceueHus ¢
XNa:Xcs=6:1 1 Xna:Xcs=1:1 moka3pIBalOT OTPULIATEILHOE OTKIOHEHUE OT aJTUTUBHON KPHUBOM.
6. IlpuHUMOMAIBHBI HEIOCTATOK NHKHOMETPUUYECKOTO METOJa — IPOLECC 3aIllOJIHEHUs
IIMKHOMETPA UCCIIEAYEMOM JKUIKOCTBIO Y€PE3 TOHKHUE KAIMIUISIPBI.

Koutpoabnas padora (Ternary systems).
Bapuanr 2
Translate into English:

1. Temmeparypubie xko3pdurmentsl (TK) PBD monoxutensHble Uisi CIIABOB, COJEPIKANINX
Mmanble KoiudectBa Cs, yTo o0ycioBieHo aecopOuueit Cs U3 MOBEPXHOCTHOTO CJIOS C POCTOM
TEMIEPATYPHI.
2. Copnepxanue npumeceil B merayuiax He npesbimano 0,005%, a skciepumMeHTalbHas OMIMOKa
cocrasisa 1% npu 95% BeposiITHOCTH.
3. BrepBsie O0b110 13MepeHo nopepxHocTHOe HaTshkeHue 120 crutaBoB Na-K-Cs u 48 crimaBoB Na-
K-Rb Bo BceM TpeyrosibHUKE COCTaBOB.
4. [looToMy OHHM HIUPOKO HCHOJB3YIOTCS B COBPEMEHHOW HAyKe M TEXHOJOTHH, HalmpuMep, B
AJIEPHON PHEPreTUKE, SMUCCUOHHOM 3JIEKTPOHUKE, HOBBIX MOIIHBIX XMMHUYECKUX HCTOYHHKAX
TOKa, MEJIUIIMHE, a9POKOCMUYECKUX MaTepHranax u T.J.
S. nsa Bcex crutaBoB Na-Rb u Oorateix nesuem cmnaBoB Na-Cs u K-Cs nomutepmsr PBO
YIIOBJIETBOPUTENIHHO OMUCHIBAIOTCS TUHEHHBIMU ypaBHEHUSIMU C oTpuniarenbHbiMu TK.
6. IIponecc 3amoHeHNs] TUKHOMETPA BKIIIOYAET OOJBIITYIO0 BEPOSATHOCTH 00pa30BaHUs pa3pbIBOB
B CTOJ0€ >KMJIKOCTH B KalWUIApax U MajbIX Ta30BBIX MOJOCTEH B 00BEME pacmiiaBa U OKOJIO
CTEHOK KalwuIspa.

CamocrositesnsHas padora (Ternary systems).
Bapmuanr 1.
Translate into English.

1. Konnenrpannonssie 3aBucumoctd TK PBD ju1s crutaBoB cioxHbIE: X a0COIIOTHBIE 3HAUEHUS
00HapyXHUBalOT 00JIBIION pa3dpoc.

2. Ilupokoe HCIONB30BaHME WIETOYHBIX METAIJIOB U CIUIABOB OOYCIOBJIEHO TEM, YTO OHHU
00a/1al0T yYHUKAJIbHON KOMOHMHaIuen (U3MKO-XMMHUYECKHX CBOWCTB, TAaKMX KaK BBICOKHE
AIIEKTPO- U TETUIONPOBOJIHOCTbD, Maasl IJIOTHOCTb U BA3KOCTb U T.J.

3. TemnieparypHast 3aBUCUMOCTb IJIOTHOCTH METAJUIOB U UX OMHApHBIX CIIaBOB BILIOTH 10 ~700
K onuceiBaeTcs TMHEHHBIMU YPaBHEHUSIMH C OTPHULIATENILHBIM TEMIIEPATYPHBIM K03 pHLineHTOM:
p(D)= pr-o(T-T1),
rae 77 — TeMiieparypa IJIaBieHus, p; — INOTHOCTh Npu 17, a o — TeMnepaTypHbIil ko3 duiueHt

IJIOTHOCTH.

4. Heo0x01MMO 3aMeTUTb, UTO M3ydeHHE (PU3MKO-XMMUYECKUX CBOMCTB IIEIOYHBIX METAJUIOB U
UX CIUIABOB — OYEHb TPYyJHas 3ajadya B CBSI3U C UX BBICOKOM XMMHMYECKON aKTHMBHOCTHIO U
OOJIBIINM JJaBIIEHUEM COOCTBEHHBIX HACBIIIEHHBIX MTAPOB.

5. Ilpu Bo3pacTanuu Temmneparypsl usmeHeHus: PBO 3aBucsrt ot n1Byx (akTopos.

6. 3aTem, MeaTIeHHO Bpalias npubop K ero pabodeMy BepTHKAJILHOMY IOJIOKEHUIO, kamepa 12
3aIoJIHSIETCA JJAMUHAPHBIM MTOTOKOM >KHMJIKOTO MeTalljla U3 KaMepbl 6 yepe3 MpaBblid KamuJuisp.

CamocrositesbHas padora (Ternary systems).
Bapuanr 2.
Translate into English.
1. ITepBslit paxTOp Bener k ymeHblieHuto PBD cruaBoB, Torga kak BTOPOil - K yBETHUEHHIO.
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2. OT0 TakXke MO3BOJSET MHOIO Pa3 M3MEPATh MOBEPXHOCTHOE HATSKEHHE M paboTy BBIXOAA
OJIHOTO U TOTO K€ CIUIaBa, OOHOBJISS KaX/Iblil pa3 MOBEPXHOCTh KaIljIH.

3. MOXHO clienaTh BBIBOJI, 4TO MeK(a3HbIe CBOICTBA IIEIIOUYHBIX METAJUIOB U UX CIIABOB 3aBUCST
OT MPUCYTCTBUS (HAIMYMS) MajblX NpUMeEcel, BIMSHHS OKpYXKAoLleHd cpelapl W mojied u
COCTOSIHUS TIOBEPXHOCTH.

4. bonbmMHCTBO paboT, MOCBAIIEHHBIX U3YUYEHUIO MTOBEPXHOCTHBIX CBOMCTB JKUJKUX MIETOYHBIX
METAaJUIOB, BBIITOIHEHO 710 60-X T0/10B. B 3THX paboTax UCIOIb30BATHCh METAILIBI HEAOCTATOUHON
YUCTOTBI, TO3TOMY 3TH PE3YJIbTAThl MOTYT PACCMaTPUBATHCA TOJIBKO KaK KaueCTBEHHBIE.

5. Cs sBisieTcsi MOBEPXHOCTHO-aKTUBHBIM KOMIIOHEHTOM B OMHApHBIX ciutaBax cucteM Na-Cs u
K-Cs.

6. luarpamMma COCTOSIHUSI IOCTPOEHA TOJIBKO JJIsl OJTHOM €IMHCTBEHHOM TpoitHOM cucteMbl Na-K-
Cs, oHa coliepkuT (0OOHapyKUBAET) TPOUHOM IBTEKTUUECKHI ciiaB ¢ cocraBoM 13,9 ar. % Na +
43,5 ar. % K + 42,6 ar. % Cs npu camoil Hu3KoW Ttemmeparype miasieHus 195 K mius
METAJJINYECKHUX CIUIaBOB.

B pezynomame konnoxeuyma ooyuarouuxca oyeHuearOm no ciedyiouum Kpumepuam:

«OMIIUYHBLIL (BbICOKUL) YPOBEHb KOMNemeHyuu» - CTaBUTCS 3a paloOTy, BBINOJIHEHHYIO
IIOJIHOCTHIO 0€3 OIIMOOK M HEJ0YETOB; OOYUaArOIIUNCS IEMOHCTPUPYET 3HAHUE TEOPETHUECKOTO U
MPAKTUYECKOr0 MaTepHaa Mo TeMe MPaKTUIeCKO paboThL;

«XOpouwiull (HOpMAabHLIIL) YPOBEHb KOMNemeHyuuy - CTaBUTCS 3a paboTy, BBITOJIHEHHYIO
MOJTHOCTHIO, HO MPHU HAIMYMU B HE He Oosiee 0JHOI HerpyOol OMMOKH U OJTHOTO HeloueTa, He
Oonee Tpex HegoueToB. OOYUAIONIMIICS IEMOHCTPUPYET 3HAHUE TEOPETUUECKOTO U MPAKTHUYECKOTO
MaTepHaa o TeMe MpakTHUeCKon paboThl, JOMyCKas He3HAUYMTEIbHbIE HETOUHOCTH;

«V0081emMBOPUMENbHbIL (MUHUMAIbHBLI, NOPO2O0BbIL) YPOBEHb KOMNEemMeHYuuy — CTAaBUTCS 3a
paborty, eciu GakanaBp MPaBUIBHO BBIMOJHII HE MeHee 2/3 Bcell paboThl WK JOMYCTHIT He Oolee
OJTHO¥ Tpy00i OMMOKH 1 IBYX HEOYETOB, HE O0Jiee OHOM Tpy0ol 1 OJJHOM HeTpyOO# OmMOKHU, HE
OoJee Tpex HErpyOBIX OMIMOOK, OHOM HErpyooit.

«HEYO0BIemBOPUMENbHBLI (HUMCE NOPO20BO20) YPOBEHb KOMNEMeH YUl — CTaBUTCS 3a padoTy,
€CJIM YMCJIO0 OLIMOOK 1 HEIOYETOB MTPEBBICKIIO HOPMY JIJISI OLICHKH 3 MJIH MPABUIILHO BIIIOJHEHO MEHEe
2/3 Bceii pabOTHL.

WtoroBeiii 6ani, B COOTBETCTBUU C YCTAHOBJICHHBIMU KPUTEPHUSIMH, OMpEIeNseTcs
npenogasareneM. KonuuecTBo 6amioB 3a JaHHBIM BUJ KOHTPOJISI MOXKET cocTaBiAth oT 0 — 8
0aJlI0B.

5.2. Ouenounvie mamepuanvl 0na pybdexcnozo Kommpona. Pybexcuviii xonmpons
OCYIIECTBIIAETCS 110 OoJIee M MEHEee CaMOCTOSITENIBHBIM pa3jiesiaM — yueOHBIM MOYJISIM Kypca U
NPOBOJUTCS MO OKOHYAHMM HU3YyYEHHUs Marepuaia MOAYNs B 3apaHee YCTaHOBJICHHOE BpeMsl.
PyOexxHBII KOHTPOJIb TPOBOIUTCS C IENBI0 ONpEAETICHUS KadecTBa YCBOSHHS MaTepHaja
y4yeOHOro Monyns B IieJloM. B TeueHue cemecTpa MPOBOAUTCS MpuU MAKUX KOHMIPOJIbHBIX
Meponpusamus no 2paguxy.

B kauectBe hopM pyOeKHOTO KOHTPOJISE MOKHO UCTIOJIb30BaTh TECTUPOBAaHUE (TMCbMEHHOE
nJIn KOMHBIOTCpHOC), MPOBCACHUC KOJIJIOKBUYMAa WJIIM KOHTPOJIBHBIX pa60T. Bremomasembie
paboThl JOKHBI XpaHUTbCA Ha Kadeape TeueHHH Yy4eOHOro roja M 1O TpeOOBaHUIO
NPEIOCTABISATECS B YIIpaBIeHUEe KOHTPOJISI KadecTBa. Ha pyOekHbIe KOHTPOJIBHBIE MEPOTIPHSTHUS
PEKOMEH TyeTCsl BHIHOCHTh BECh IPOTPaMMHBIN MaTepuall (Bce pa3esibl) Mo JUCHUILIMHE.
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5.2.1 Ouyenounvie mamepuanvl: 6ONPOCHL K KOLIOKGUYMY
(xonmpoaupyemote komnemenyuu YK-4.1, YK-4.2, YK-4.3, IKC-2.1, IIKC-2.2, IIKC-
2.3):

Bonpocsl K KOJUIOKBHYMY.
PeliTHHrOBbI€ KOHTPOJIbHbIE TOYKHU
Tema 1
Koanoxeuym 1. (Methods)
Translate into Russian:
1. The best method (technique) for the precise measurements of the density of liquid metals is the
pycnometer technique.
2. The last method has a principal shortcoming, consisting in a large probability of forming breaks
in the liquid pillar in the capillaries and small gas cavities in the bulk of the melt and near walls of
the capillary.
3. The constructed by us a completely soldered two-capillary vacuum picnometer enables to
overcome the indicated problems.
4. An advantage of this device compared to the other well — known techniques is the effectivity of
the thermovacuum treatment of the device.
5. For the first time we have measured the temperature and concentration dependences of 38
ternary alloys of Na — K — Cs system and 18 alloys of Na — K — Rb ternary system.
6. It is necessary to note that a study of alkali metals and their alloys is very difficult problem due
to their high chemical activity and large saturated vapor pressure.
7. The application of the method of maximum pressure in a bubble for measuring the surface
tension of metallic melts is associated with certain difficulties caused by the strong effect of the
gas phase on the surface properties of the melt.
8. The wetting angle measurement is carried out using capillary discharge tubes, and the wetting
angle may be calculated from the level of metal in these tubes in comparison with the level in the
areometric cylinders.

Koanoxsuym II. (Methods)
Translate into English:

1. Ilpy wu3yyeHMHM MHOTOKOMIIOHEHTHBIX CHUCTEM JKCIEpUMEHTAIbHbIE HCCIIEI0BaHMS
MIOBEPXHOCTHBIX CBOWMCTB METAIJIOB M CIUIABOB 3HAYUTEIHHO YCIOXKHSIOTCS W TpeOyroT
3HAYUTEIBHOTO BPEMEHHU.
2. 13 nuTepaTypHBIX HCTOYHUKOB CIIEYET, YTO CYIIECTBYET JIBa HATIPABJICHHUS PA3BUTHS METOIOB
U3MEPEHUs] STHX CBOMCTB: NMEPBOE — MOBBIIIEHNE TOYHOCTH MU3MEPEHUH, BTOPOE — YBEIUUYCHHE
MIPOM3BOIUTEILHOCTH SKCIIEPUMEHTOB.
3. OCHOBHBIM HEJJOCTAaTKOM IEPBOrO MPUOOPA, I/i€ TIOTHOCTh U3MEPSAETCs MTUKHOMETPUYECKUM
METOJIOM, a IIOBEPXHOCTHOE HATSHKEHNE — METOJIOM MAaKCUMAJILHOTO JIaBJICHHS B KaIlIe, SBIISETCS
TO, YTO HpUOOp JOKEH OBITh pa3srepMETU3UPOBaH Ul NPUTOTOBIEHHS CIUIaBa C HOBBIM
COCTaBOM.
4. KoMOMHHMpOBaHHBI NpUOOP MO3BOJSAET TOTOBUThH CIUIABBl pa3IMYHBIX COCTAaBOB 0e3
pasrepMeTn3anuu npuodopa u MpeprIBaHUs TEPMHUUECKIX U BAKYYMHBIX YCIOBHH.
5. Tak Kak BO BTOPOM MPUOOPE TIIOTHOCTh U3MEPSIETCS] YCOBEPIIEHCTBOBAHHBIM apEOMETPOM, TO
ATOT METOJI IO3BOJISIET YUECTh BIMSHUE KAMMJUIIPHBIX CHII ¥ TETIOBOTO PacIIUpPEHUs apeoMeTpa
Ha pe3yJbTaThl U3MEPEHUH TIIOTHOCTH.
6. Kputnueckuii aHam3 METOJIOB U3MEPEHUSI G U P TOKA3bIBAET, YTO W3 METOJIOB U3MEPEHUS
MOBEPXHOCTHOTO  HATSHXKEHHS PACTBOPOB TEOpPETHUYECKH Haubojee OOOCHOBAHHBIM U
0(OpPMIICHHBIM B amllapaTypHOM CMBICIE SIBISFOTCS METOJBI Kalld Ha TOJIOKKE M KarllH,
MOJBEIIEHHONW Ha HUTH, a TaKXKe METOJbl MAaKCUMAJIbHOTO JaBJIEHUS B Ta30BOM ITy3BIPbKE HIIU
Karuie.
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KomnoxkBuywm III. (Methods)
Translate into English:

1. IInoTtHOCTH, TOMOOHO BSI3KOCTH, JJICKTPUYECKOW TPOBOJUMOCTH U IOBEPXHOCTHOMY
HATSDKCHUIO, SIBJISIETCS CTPYKTYPHO-UYBCTBUTEIBHOW XapaKTEpUCTHKOM paciuiaBa M TOYHOE
M3MEPEHHE ITOTO MapaMeTpa TakKe BaXKHO MPHU UCCIIEIOBAHUU CTPYKTYPBI )KUIKOCTH.
2. bBonbIIMHCTBO METOJOB  OINpEAETCHUS IOBEPXHOCTHOIO  HATSXKEHUS  CBSI3aHO €
HEOOXOAUMOCTbIO 3HAHUSA IUIOTHOCTU MCCIEYEeMOM IKUIKOCTH, II03TOMY OYEHb Ba)KHO
pa3paboTaTh HOBBIEC U YIYYIIUTH CYIIECTBYIOIINE METO/IbI U3MEPEHUS IIIOTHOCTH.
3. Jns wuccnenoBaHWs IJIOTHOCTH JKMJIKMX METAUIOB M CIUIAaBOB MBI HMCHOJB3yeM
apeoMeTpUYEeCKU M  NUKHOMETpUYEeCKHil  MeTonbl. BHemHe mpoctas — mpouexypa
apeOMETPUYECKOTO METO/Ia OIpPEACICHHs] IUIOTHOCTH TpeOyeT TOYHOrO Yyd4era BIIMSHUS
KalWUISIPHBIX CHJI U TEIJIOBOTO PAcIIMPEHUs apeoMeTpa Ha Ioka3zaHus mpudopa.
4. Heo0x0IMMO 3aMETHUTh, YTO KATHOPOBKA H3MEPUTEIBHBIX MPUOOPOB (apeOMETPOB, HATIPUMED )
ABIIsIeTCSl O0JIee BaXKHON YaCThIO HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHMM, Jaxke Ooiee BaXKHOM, yeM
CaMU U3MEPEHHUSL.
5. Jlnsa xanuOpoBKM apeoMEeTpPOB  HCHOJb3YyeTCs CIENYIOIIME JBa METOAa: METOJ
TUIPOCTATUYCCKOTO B3BEIIMBAHUS M KATMOPOBKA HA ATAJIOHHBIX YHCTHIX METAJUIaX C U3BECTHOU
IJIOTHOCTBIO.
6. B nacrosiiee BpeMs 3TAJIOHHBIM METAJJIOM SBJISIETCS PTYTh, IDIOTHOCTh KOTOPOM M3MEpeHa ¢
Oomnbiioi To4HOCTHIO. OJIHAKO, METOABl KAIMOPOBKH apeoMEeTpPOB TPEOYIOT dalbHEHIIEro
YIIYUIICHUSI.
7. Yacto mpu KanuOpOBKE HCIONB3YIOTCS TaUIMM W OJOBO, IoOJjarasi, 4To TemIiepaTypHas
3aBUCHUMOCTD 3TUX METAJIJIOB OIPEENICHA C JOCTATOYHON TOYHOCTBIO.

Tema 2
Koanoksuym I (Methods)

Translate into English.
1. Crnenyromuii 3Tanm B pa3BUTUHU BBICOKOIPOM3BOJUTENBHBIX CHCTEM U1 H3MEPEHUs
noBepxHocTHOro HatshkeHus (IIH) u minotHOCTH - co3nanne npuOOpoB /111 KOMOMHHUPOBAHHOIO
U3MepeHHUsl YTUX NapaMeTpOB.
2. Ha pucynke 3.3 moka3aH mpuOOp, COYETAIONINNA «TPAaBUTALIMOHHBINY» METOJI, MPEIJI0KEHHBIN
[TyraueBuuem (Pugachevich), u AByXkanuuisspHbIil MTUKHOMETP.
3. C »roit nensio npubop nosopaumBaercs (Bpamaercs) Ha yron 90° Bokpyr ocu X-X’ B
HalpaBJIeHUH, TPOTHBONOJIOXKHOM XOJy YacCOBOM CTPENKM TaK, YTO MeTall M3 LWiIMHApa 1
NIEPEBOIUTCS B MITHHID 4.
4. [IpuGop MokeT ObITh UCIOIB30BaH TAKXKE JJIs U3MEpeHus: paboThl BeIXoAa 3nekTpoHa (PBD),
JUTSL 9eT0 IpUOOp cCHAOXKaeTCsl TUIOCKMMH KBAapIIeBBIMU OKHAMH U DIIEKTPOIaMHU.
5. OCHOBHOH HENOCTAaTOK, OrPaHUYMBAIOLIMKA NPUMEHEHUE ATOro Mpubopa Ha MPAKTUKE —
00JIBIII0N pa3mep Mprudopa U HAKOIIJICHUE OMIMOOK U3MEPEHUIA.

Komnoksuywm II. (Methods)
Translate into Russian.
Combined device for the determination of the concentration dependence of the surface
tension and density of multicomponent melts.

In this section, we describe a device designed for the examination of the surface tension
and density of multicomponent systems. We use the system for the measurement of the surface
tension and density of all pure metals and a majority of the binary and multicomponent systems.
Therefore, the design features of the device can be examined in greater detail. In the device, surface
tension is measured by the method of maximum pressure in the droplet, by the “gravitation”
method, and the density is measured with an areometer taking into account the capillary forces and
thermal expansion.
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The diagram of the device produced from glass or quartz is shown in Fig.3.5. After long-
term (16-20 hours) pumping of the device, with simultaneous heating to 773-793 K, the required
amounts of the liquid metals and alloys are transferred into the cylinders 3 and 4 through the pipes
1 and 2. The device is then separated from the vacuum station and placed on a metallic frame in
an air thermostat with inspection windows.

Initially, the surface tension and density of the melt transferred into the cylinder 3 are
measured. For this purpose, the required temperature is established in the thermostat, the system
is held at this temperature for two hours and, rotating the device around the axis y-y’ in the
anticlockwise directions through the angle of 90°, the melt is transferred from the cylinder 3
through the pipe 5 into the cylinder 6.

KoanokBuywm III. (Methods)
Translate into Russian.
Combined device for the determination of the concentration dependence of the surface
tension and density of multicomponent melts.

As indicated by the description, the device may be used for the preparation (without opening
and disruption of the thermal vacuum conditions) of alloys of different concentrations and for
measuring the surface tension, density and work function of the electron of these melts. The
application of the device reduces by a factor of 10 the consumption of expensive metals and
increases the productivity of experiments by the same amount. The labour content of the
experiments is also considerably lower because the experimentator is freed from the procedures of
rinsing, drying and long-term vacuum thermal treatment of the device prior to the measurement of
the properties of each alloy. In addition to this, the measurement of the parameters in the identical
conditions results in efficient comparison and determination of a probable correlation between
them.

As mentioned previously, in the examination of the properties of the multicomponent systems
in a wide concentration range, it is very important to increase the productivity of the device whilst
retaining the given accuracy. It is also important that the conditions of measurement of the surface
tension and density of different alloys are identical with respect to the thermal vacuum treatment
of the device, the purity of the initial components and thermostatic control of the melt.
Consequently, in examination of the properties of multicomponent systems, it is obviously
preferred to use the combined devices. It should be mentioned that these devices can be used when
one of the components of the melt has a high vapour tension at the measurement temperature. In
this case, there may be uncontrolled exchange of matter through the vapour phase between the
melt in the measuring section and the added metal. However, as shown later in the case of metals
investigated here, the effect of this factor is insignificant.

Tema 3
Komnoksuywm 1. (EWF)
Translate into English:
PaGoTa Beixoza snekTpoHa criaBoB Rb-Cs.

1. [IpucyrcTBHE a3€0TPOIMHON TOYKM HA JAMArpaMMe COCTOSIHHsI OMHapHOW cucteMbl Rb-Cs He
BIIMSIET HAa KOHIIEHTPAITMOHHYIO 3aBUCUMOCTD ((X).
2. Jlng wu3ydeHUs CHEKTPalbHBIX 3aBUCHMOCTEHl ¢oTtoTokoB B Meroge Daynepa Mol
CKOHCTPYHMPOBAJH IETbHOMASHHYIO U3MEPUTETBHYIO STYEUKY, KOTOpast TO3BOJISIET MMPUTOTOBIISATH
CIUTaBbl JKETAEMBIX COCTAaBOB BHYTPH HEE B YCIOBUSX CBEPXBBICOKOTO Bakyyma 0e3
pasrepMeTH3aluu TYCUKH.
3. TemmeparTypHblii HMHTEpBAI HW3MEpPEHUN OTrPaHUYHMBAICA 3aMETHBIM (3HAYUTEIHHBIM)
JaBJIEHWEM HACBHIICHHBIX TTapoB Cs, KOTOPBIN SBIISIETCS O0JIee peakKTUBHBIM, ueM Rb.
4. HeoOXxoammo 3aMeTHTh, UYTO TeMmrmepaTyphbl (a30BbIX MEPEXOAOB IS OOOMX UHCTHIX
KOMITOHEHTOB U JIBYX(a3HbIe COCTOSIHUS CIIIIaBOB Rb-Cs mOMaaroT B TEMIIEPATYPHBIA HHTEPBAI
Hamumx usMepenuii PBO.
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5. OnHako, OHM HE OKA3bIBAIOT 3aMETHOTO BIMAHUS HA MOJUTEPMBI paObOTHI BBIXOA AJIEKTPOHA.
6. MBI coxaneeM, 9To COOOIIeHUE 0 KOH(PEPESHITNH OBLIO MOYYSHO C 3arm03aHUEM.

7.51 xoTen Obl HAMOMHUTD, YTO MOCJIETHUI CPOK MpeAcTaBIeHus craTeil Ha koHpepenio HTC —
2000 — 31 oxtsa6ps 2000roma.

8. 3amerpTe, 4TO CTaThW, NpEACTaBICHHBIE Ha KOH(pepeHUuio, OynyT OmyOJMKOBaHBI B
MesxayHapoIHOM KypHaje aAre3uu 1 aAre3n3oB TOJIBKO M0CIIe MPOLEIypbl pEeLeH3UPOBAHHUS.
Notes:

PBD — paboTa BbIX0/1a 3JIE€KTPOHA;

((X) — KOHLICHTPAL[MOHHAsl 3aBUCUMOCTb pa0OThI BBIXO/1A 3JIEKTPOHA;

Rb — pyounmii; Cs — nie3uid.

Komnoksuywm II. (EWF)

Translate into English:
1. B nanHOli pa®oTe M3y4eHbl TeMIIEpATypHble U KOHLEHTPALMOHHBIE 3aBUCUMOCTH PAOOTHI
BBIX0/1a 3JIEKTPOHA CILIABOB OMHAPHOU cuctemsl Pb - Sn dhotosnekrpudeckum Metoiom Daynepa.
2. Haiineno, uro noGaBnenue Pb x Sn, OCHOBHOMY KOMIIOHEHTY CILJIaBa, CKOpEe YMEHbIIAeT
paboTy BbIXOJa 3JIEKTPOHA, UEM IOBBIIIAET, KaK paHbIIIE COOOIIATIOCh B TUTEPATYpE.
3. 13 onyOJMKOBaHHBIX JAaHHBIX U SKCIEPUMEHTAJbHBIX JAaHHBIX, MOJIYYEHHBIX aBTOpPaMH,
CJelyeT, 4TO CKOpOCTh yMmeHbleHusi PBD ¢ poctom koHmeHTpanuu Pb 3aBUCUT OT KauecTBa
BaKyyMa B U3MEPUTEIIbHOM SYEHKE.
4. ITokazano, uyto momutepMbl PBD ¢(T) npencraBistor co0oii psMbIe JIMHUU C TTOJIOKHTEITHLHON
WINA OTPHULIATENIbHOW HakIoOHaMu. HakioH ecth TemmeparypHblid Kod(@uuueHT paboThl BhIX0/1a
JJIEKTPOHA.
5.0cHOBBIBasICh Ha TEMIEPaTypHBIX 3aBUCUMOCTIX PBD, Obliu mocTpoeHsl U30TeEpMbI O(X) AJIs
10 crinaBoB Pb - Sn ipu remneparype 300 K.
6. B nporuBonosnoxkHocTh pabore [5] 3Ta H30TEpMa ABIAETCS TJIaJAKOW KPUBOM €O ciaaObIM
MUHUMYMOM B obnactu 10-20 at.% Pb.
7. VI3 HalMx JaHHBIX cleayeT, yTo Pb B OuHapHOol cucteme Pb — Sn 1eCTBYET Kak IOBEPXHOCTHO
- aKTHBHAas 100aBKa B 00JIACTH €r0 MaJIbIX KOHLEHTPALHH.
8. Meton Oxe - 3JMEeKTPOHHON CHEKTPOCKOMUHU TMOKa3aj, YTO MOJOKHUTENbHas ancopOuust Pb
UMeeT MECTO Ha MOBEPXHOCTH OMHApHBIX pacTBOpoB Pb — Snm BO BCeM KOHIIEHTPALMOHHOM
UHTEpBAJeE.
9. CreneHb U CKOPOCTh HACHIIIEHUSI aTOMaMH Pb TTOBEPXHOCTH PaCTBOPOB 3aBUCAT OT B3aUMHOU
pactBopumoctu Pb u Sn.
10. O6HapyXeHO TaKXke, YTO CYLIECTBYET KOPPESMs MEX1y MOBEpXHOCTHON sHeprueit u PBD
CIUIaBOB KaK B )KHJKOM, TaK U B TBEPJAOM COCTOSTHUH.
11. B o6oux ciyyasix, poCT KOHIIEHTpallui yMeHbIaeT kak PBD, Tak 1 HOBepXHOCTHYIO SHEPTHIO.
Notes:
PBD — pabota BeIX0/1a 3JI€KTPOHA;
¢(x) 1 (T) — KOoHLIEeHTpallMOHHAS ¥ TEMIIEpaTypHasi 3aBUCUMOCTH pabOThl BBIXO/A IEKTPOHA;
Pb — cBuHel; Sn — 0110B0.

KomunoxkBuym III (Wetting)
Translate into Russian:
Experimental

Our setup for studying wettability is shown schematically in Fig.1. To charge the setup,
preliminarily prepared sample 15 (Fig.1) of required volume was put into hopper 13; rod-lock 16
was then inserted; its lower end is in the form of ball 17. The upper part of the rod, the vacuumed
glass ampule with iron core 18, is used to control the rod with the help of electrical magnet 19.

The setup is distinguished by a new system of drop registration that contains a lighting system
and a digital TC-5 USB cam. A video camera with a receiving CMOS matrix of 2592x1944 pixels
allows us to obtain 8 - and 14-pixel images of a drop's profile. Software allows us to register and
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archive images in the automatic mode, perform digital processing, measure drop profiles, and
calculate the angles of wetting.

Temperature is controlled by a ChK-type thermocouple; its EMF is registered by a G-1202.010
micro voltmeter with 1077 V sensitivity that allows temperature determination with an accuracy of
+0.1 K (at low temperatures) to £2 K when 7=1500 K. The latter was blocked by a nitrogen trap
in order to prevent steam from the diffusion pump from penetrating into the working chamber.

Wetting was determined using the sessile drop method in the region of temperatures up to 1500
K with an error of 1.5%. The samples of Pb and Bi used to make the alloys contained 99.9999%
of the principal element; the lithium, 99.9%. Measurements were made in a vacuum of 10*Pa and
an argon atmosphere of spectral purity.

Tema 4
KomnokBuym I. (Ternary systems)
Bapuanr 1
Translate into English.
1. Hamum pe3ynbTatsl He 00HApYKUIM MUHUMYM 0KoJI0 32.4% Cs B cucteme Na-Cs.
2. Kakue nmpuHIIMIIHAIbHBIE HEJOCTATKU MOT'YT BOSHUKHYTh B IPOIIECCE 3aMIOJIHCHHS TMKHOMETPA
UCCIIEAYEMBIMU KUAKOCTIMU YePe3 TOHKUE KaWILIspbl?

3. Illonutepmbl MOBEPXHOCTHOTO HATSHXKEHUS YHCTHIX METAUIOB BO BCEM H3YyYEHHOM
(MccnenoBaHHOM) TEMIIEPATYPHOM MHTEPBAJIE XOPOIIIO OMKUCHIBAIOTCS TMHEHHBIMU YPABHEHUSIMHU :
o=0m-0(T-Tp),
rae T, — Temneparypa IJ1aBJIeHUs, 0, — HOBEPXHOCTHOE HATSKEHUE ITPU TEMIIEpaType IIABJICHMUS,

0. — TeMIepaTypHbIA KO3 (OHUIIMESHT TOBEPXHOCTHOTO HATSKCHHSI.

4. Jluarpamma cuctembl K-Cs nMeeT a3eOoTpONHBIH MUHUMYM, IOSTOMY MOKHO OXHAATh
3aMeTHble u3MeHeHus: PBD B o0nacTu Masbix KOHLIEHTpAIMii KOMIIOHEHTOB.

5. Pa6ota Bbixoaa (PBD) TpoliHBIX CIUTABOB HIENIOYHBIX METANIOB H3y4€Ha HEIOCTATOYHO.

6. Ilocie TtepMoBakyyMHONW 0OpaOOTKM TIMKHOMETpAa B TEYEHHE HECKOJbKHX YacoB
nonycdepudeckas meperopojika 4 paspymiaercs MOJIOTKOM 5 M JKUIKANA METayl 3aroJiHseT
Kamepy 6, pa30opbI3TUBAsCh (PACTEKAsCh) U 00pa3yst IIMPOKYIO U OTKPBITYIO MOBEPXHOCTD.

KomnokBuywm II. (Ternary systems)
Bapuanr 2
Translate into English.
1. Hamm pe3ysbTaThl MOKa3aid Kak OTCYTCTBHE KaKOr0-IM00 3KCTpeMyMa Ha KOHLIEHTPAI[MOHHOM
3aBucuMoctd PBD 11 cucteM ¢ 3BTEKTUKOM, Tak M BIMSHUE XHMUYECKOTO0 COCTaBa Ha (GopMy
n3oTepMbl PBD ToNIBKO IpH HU3KHUX TeMIepaTypax.
2. bosibHas BEpOSTHOCTh 00pa30BaHUs pa3phlBOB B CTOJOMKE MKUAKOCTU B KalWJUIApax U MaJlbIX
ra30BbIX MOJIOCTEN B 00bEME pacIulaBa U OKOJIO CTEHOK KaMWJLISAPa SIBISETCS MPUHIMITAATBHBIM
HEJ0CTAaTKOM MUKHOMETPUUYECKOTO METOa U3MEPEHUS IIOTHOCTH KHUJAKUX METAIIJIOB.
3. HM3oTepMbl IUIOTHOCTH TPOWHBIX CIUIABOB IPHU TOCTOSHHOM COOTHOIIEHHH XNa:XCs
00HapyXHUBAIOT MaJIO€ MOJOKUTEIBHOE OTKIIOHEHHE OT MPUHIIMIA aTUTUBHOCTHU MPH XNa:Xcs> 1,
TOTJa KaK 3TO OTKJIOHEHUE CTAHOBUTCSI OTPULIATENBHBIM, €CITU XNa:Xcs<1.
4. N3yuenne (pU3MKO-XUMUYECKHX CBOMCTB IIEJIOYHBIX METAJUIOB U MX CIUIABOB MPECTABIISAET
00JIBIIION HHTEpEC BCIEACTBUE MIMPOKOTO UCMOIb30BAHUS UX B SIIEPHOM HEPreTHKe B KauecTBE
HOBOTO TUIIA )KUJIKUX METAJUIMYECKUX TEIJIOHOCUTENEH.
5. Pabora Bbixoma sinekrpoHa (PBD) m3mepsuiace ¢dorosnexktpuueckum meronom dDaynepa,
KOTOPBIN JaeT OMIMOKY dKCIIepuMeHTa okoJio 1%
6. JanbHeiimas Jnerazamusi SKUIKOTO MeTajula MpojAoJDKaeTcs, obecreunBas —yaajleHue
BO3MOXKHBIX OCTaTOYHBIX [A30BBIX BKIIOUCHHH.

KoaunoxkBuywm III (Ternary systems).
Bapuanr 1
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Translate into English.
1. CrnaBbl ObUTH IPUTOTOBJIEHBI UCIOJIB3YS BHICOKO YHUCThIE METALIBI ¢ 99.995% conepxanuem
OCHOBHOT'O KOMIIOHEHTA.
2. TurarenbHas TepMuueckas oOpaboTka B TeueHUE HeckoJbkux dacoB mpu 700 K B ycrmoBusx
Bakyyma 107 Ila u HOBBI COCOO 3arpy3KH M3MEPUTEILHOM SUYEHKH OBUIM MCIOIB30BAHbI BO
n30eKaHue BO3MOKHOIO 3arpsI3HEHHS] METAJUIOB U STYCHKH.
3. XapakTep JaHHBIX 110 TOBEPXHOCTHOMY HATsDKEHHIO TpoiiHOU cuctembl Na-K-Rb B ocHoBHOM
noao0eH Tomy xe s cuctembl Na-K-Cs.
4. Drtor mpubop mo3BoNsieT (GOPMUPOBATH CILIAaBBI Ha OCHOBE JMOO KOMIOHEHTa A, Tuho
KOMITOHEHTa B HE0OX0IMMOH (JKeIaeMOi ) KOHIICHTPAIlUK U Ha JII000H CTaluu SKCIIEpUMEHTa 0e3
BCKPBITUS U3MEPUTEIILHON STYEHKH.
5. Usmepenns PBD 611 Beinonsensl ¢ marom 1-3 °C B TemneparyproM unTepsane ot 20 10 120
oC.
6. B nmanHOW paboTe MBI MCHOJB30BAIM IIEILHONASHHBIN JBYXKAMWIISPHBIA BaKyyMHBIN
MUKHOMETpP, KOTOPBIM MO3BOJSET MPEOAO0JIETh HEAOCTATKH OJHO-KAIMWUIIPHOTO MUKHOMETpa U
MOJTy4aTh Ha/IeKHbIE JAHHbBIE M0 IUIOTHOCTH KHUJIKUX IIETOYHBIX METAJLIOB.

Kpumepuu ¢popmuposanusn oyenok (ouenusanusn) KOnioKeuyma no memam OUCUUNIUHbL

[To pe3ynpTaram ciaydm CTyIEHTAMH KOJJIOKBHYMa BBIHOCATCSI CIICAYIOLIHE OLCHKH (OT
HYJs 10 6 6ansoB; 3a cemecTp — 18 6annoB):

6 0aJUIOB: CTY/ICHT JIaeT MCYCPIBIBAIOIINE OTBETHI Ha BOTPOCHI, BIAJCET SI3bIKOM, OITHOOK
HE JIeJaerT.

5-4 Gamia: CTyJEHT J1aeT OTBETHI Ha BOIIPOCHI,

BJIa/ICET HE B MOJHON Mepe TOBOPUT Ha SI3bIKE, IOMYCKaeT HeOOIbIINe HETOYHOCTH.

3-2 Gayuta: CTy/ICHT J1a€T HENOJIHbIE OTBETHI HAa BOIIPOCHI, HE BJIAJIEET B IIOJIHON MEPE SI3bIKOM
JTUCIUILIMHBI, JOMYyCKaeT HeOOIbIINEe HETOUHOCTH.

1 Gayut: CTyZEHT JaeT HEMOJHBIE OTBETH Ha BOIPOCHI, HE BIIAJCET B IOJTHON Mepe SI3bIKOM
JTUCIUIUIMHBI, JTOMYyCKaeT rpyOble OIMOKM, HE BIAJEET JIEKCUYECKUM U TpaMMaTHUYECKUM
MaTepHajoM, HE MOYKET BECTH TMCKYCCUU Ha Ty WM HHYIO TEMY.

5.3. Ouenounvie mamepuaivl 07151 RPOMENHCYIOUHOU ammecmayuu
(konmpoaupyemoie komnemenyuu YK-4.1, YK-4.2, YK-4.3, IKC-2.1, IIKC-2.2, IIKC-
2.3):

Llenvio npomescymounvix ammecmayuy TO NHACHUIIIMHE SBJISETCS OLICHKA KadecTBa
OCBOCHMS JUCLHUIUIMHBI 00y4YaromIUMUCS.

[IpomexyTouHas arrecTalusl NpeaHa3HadeHa s OOBEKTHBHOIO IMOATBEPXKIEHUS U
OLIEHUBAHMI JIOCTUTHYTBIX PE3YyJIbTAaTOB OOYUEHHUS MOCIE 3aBEepIIEHHs M3YYEeHUS AMCLUIUINHBL
OcymiecTBisieTcss B KOHIIE CeMecTpa M IPEJICTaBIIsIeT COOOM HUTOrOBYIO OLEHKY 3HaHUH 110
JUCLHUIIIIMHE B BUJIE ITPOBEICHUS 3a4eTa.

[IpomexyTouHas aTTecTanus MOXKET NMPOBOJUTHCS B YCTHOM, MUCbMEHHOW (GopMme, U B
¢dopme TectupoBanusi. Ha mpoMexyTouHyIO aTTecTanuio oTBoaurcs 10 30 6amios.

5.3.1. Bonipocs! k 3aueTy
Tema 1
Bonpocs nus 3auera (Methods)

1. What methods have to measure surface tension (ST) of metallic melts been used?
2. What methods are to measure density of melts used?
3. What does the second device allow to reduce?
4. Why are the contactless methods of measuring ST and density also promising?
5. What is the most important task in study of the CD of ST and density?
6. What does analysis of the literature sources show?
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7. What devices is more efficient to use in the researchs of multicomponent systems (MS)?

8. How much the experimental time and consumption of expensive metals does the second device
shorten?

9. What methods are the theoretically justified and developed for measuring ST of solutions?

10. What method is the ST of salts and oxide melts determined by?

11. What does an application of the method of maximum pressure in a bubble restrict when
measuring the ST of metallic melts?

12. What the most important advantage has the method of maximum pressure in the droplet?

13. How has the method of maximum pressure in the droplet or gas bubble been realized?

14. Does a decrease of the size of the capillary increase its ellipticity and the relative error of radius
measurements or not?

15. What conditions should be fulfilled to ensure stable equilibrium when floating areometer?

16. What is the main advantage of the aecrometric method?

17. How is it possible to take into account the effect of capillary forces?

18. Which metal can as a reference one be used and why?

19. What should be also accounted to reduce errors in density measurements and, in particular, in
its temperature coefficient (TC)?

20. How long has the problem of the combined measurement of the ST, density and EWF in the
same thermal vacuum conditions been solved?

Active vocabulary: words and word-combination to be remembered.
L.1. Surface phenomena; melt; alloy; brazing; coating; sintering; interface; melt-saturated vapour
interface; surface tension; molar volume; to compile; binary system; concentration dependence
(CD); temperature dependence (TD); adsorption of components; excess entropy; composition;
effective thickness; surface layes; multicomponent systems; thermodynamic parameters; surface
— active substances; ternary systems; density; Gibbs method; excess quantity; dividing surface
(DS); method of the finite thickness layer; partial — molar area; equipment; productivity; accuracy;
measurement error; isotherm; lateral binary system.
L.2. Because of; science and technology; requirement; stringent; search; both; appreciably; labour
— consuming experiments; source; consumption of expensive metals; whilst; advantage;
disadvantage; precision; obvious; to design; pycnometric method; method of maximum pressure
in the droplet; shortcoming; rinsing; drying; long-term vacuum heat treatment; to eliminate;
combined device; disrupting the thermal vacuum conditions; an improved areometer; to take into
account; capillary forces; thermal expansion; to shorten; methods of mathematical design of
experiment; non-volatile low-melting (up to 773 K) substances; selection; choice; currently
available methods; to justify; substrate; to suspend; bar; gas bubble; regardless of; contactless
method; promising; chemical activity; volatility; salt and oxide metals; oxygen; sensitivity; gas
phase; method of the sessile drop or the method of the “large” droplet; justification; procedure;
automation; profile of the droplet; majority; to facilitate; gravitational devices; borosilicate
molybdenum glass; capillary; to immerse; to ignore; cumbersome equations; strictly spherical;
wetting angle; to collapse; ellipticity; chip; crack; damage; permissible range; mean values;
previously; multiple repetition; prior; special features; to ensure; weighning.
L.3. Need to know; viscosity; electrical conductivity; at present; therefore; radiation; X — ray;
speed of propagation of sound; frequency and amplitude of vibrations of an auxiliary body; to
mask; the effect on the readings of device; dimension; floating; to fulfil; pushing force; in such a
manner; vertical axis; ballast; tungsten; chamber of the areometer; discharge tube; buyer;
calibration; preliminary measurement; hydrostatic weighning method; calibration on pure metals
; mercury as a reference metal; scatter; quartz; refractory metal; to neglect; neglecting the
correction.

Tema 2
Bonpocs! puis 3auera (Methods)
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1. Will there be one charge of pycnometer is sufficient for study of density over the entire
concentration range or not?

2. Is it possible by one charge of two-capillary pycnometer to reduce greatly the consumption of
metals and experiment time and ensure identical conditions for measuring the density of different
alloys?

3. What conditions does the improved aerometric ensure when measuring the CD of density of the
MS?

4. Which results of measurements can the two-capillary pycnometer be ensured?

5. Can the aerometric method be used for measuring the wetting angle by metals?

6. May the use of capillary discharge tubes allows to measure the wetting angle?

7. What purpose has a combined device been used for?

8. What main shortcomings does the application of the device in practice restrict?

9. Speak on the advantages, which the combined device for determination of CD and TD of the
ST of MS gives.

10. May the combined device be used for measuring the EWF?

11. What is it necessary for that?

12. May the combined device be used for preparation of alloys of different concentrations without
opening and disruption of the thermal vacuum conditions?

13. Does the application of the combined device reduce a consumption of expensive metals?

14. Speak on the reasons which results in the largely decreasing the labour content of the
experiments.

15. Why is it very important to increase productivity of the device whilst retaining the given
accuracy in researches of properties of MS?

16. Can the device be used when one of the components of the melts has a high vapour pressure
at the measurement temperature?

17. What can be uncontrolled exchange of matter through the vapour phase in this case?

18. Speak on the reasons by which it is obviously preferred to use the combined device in study of
MS?

19. How long does the measurement time last when applying the combined device?

20. Is it necessary to separate the device from a vacuum station during this period?

Active vocabulary: words and word-combination to be remembered.

L.4. Oxidation; to carry out; an inert medium; single alloy; electron work function; ternary
amalgams; a micro burette as a dosing device; pycnometer; cylinder; in advance; to remelt;
thermostat with inspection windows; to weigh; to occupy; in the anticlockwise direction through
the angle 90°; to pour; device is rotated around the axis x — x in the clockwise direction;
intermediate cylinder; the entire concentration range; consecutive; areometric method; tube; to
initiate; homogeneous melt; areometric chamber; thorough mixing; either ... or; angle of wetting;
discharge tube.

L.5: “Gravitation” procedure; in practice; pipe; air thermostat; gradually flows; narrow section;
gauge cylinder; to record; cathetometer; to tilt; clockwise and anticlockwise directions;
solidification; to extract; distinguishing feature; suitable for preparing alloys; unbrazing from the
vacuum station; initially; to repeat; cabibrated pipes; microburette — dosing device; to return;
supply; to fill; to such an extent; to pour; work function of electron; electrode; to restrict; buildup.

Tema 3
Bonpocs! k 3a4etry (Wetting)
1. What is the critical wetting temperature (CWT)?
2. What is the CWT of the liquid bismuth wetting of an EK-173 steel surface?
3. Has the CWT been found for a liquid eutectic PbBi-EK 173 steel system? How much is it?
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4. What is more stable EK-173 steel or 12x18H 9T structural steel in contact with melted Bi, Pb
and liquid-eutectic PbBi alloy at higher temperatures?

5. What does impovement of 12x18H 9T steel tend to?

6. Are there a considerable difference between data on the wetting 12Cr 18Ni 10Ti steel, obtained
under vacuum and inert atmosphere?

Bonpocs k 3auery (EWF)
1. What character has the electron work function (EWF) in the binary Rb-Cs system?
2. Does the presence of the azeotropic point on the state diagram of the Rb-Cs system visualize in
the concentration dependence (CD) of the EWF or not?
3. Whose law does that the Rb-Cs system is the closest to the ideal solution confirm?
4. What does the rate of change of the EWF in the Pb-Sn system depend on?
S. What lines do the EWF polytherms of Sn-Pb alloys represent?
6. What have dependences been determined by the Fowler photoelectric method?
7. What conditions were the TD and CD of the EWF of Rb, Cs and nine Rb-Cs alloys studied
under?

Bonpocs qs 3auera (EWF)
Translate into Russian:

Electron work function of Rb-Cs alloys.
1. The presence of the azeotropic point in the state diagram of the Rb-Cs binary system does not
effect on the concentration dependence of the work function.
2. To study the spectral dependences of photocurrents in the Fowler’s method we have constructed
a sealed — off measuring cell, which allows to prepare alloys of desired compositions inside it
under an ultrahigh vacuum condition without unsealing the measuring cell.
3. The temperature range of measurements was limited by a noticeable saturated vapor pressure of
cesium, which is more reactive than Rb.
4. It should be noted that the temperatures of solid — liquid phase transitions for both the pure
components and two-phase states of the Rb-Cs alloys fall into the temperature range of our EWF
measuremerts.
5. However, they did not have any noticeable effect on the EWF polytherms.
6. We regret that the message (information) about the Conference was received (obtained) by us
late.
7. 1 would like to recall that the deadline for the submission of absfracts to the HTC — 2000
Conference is 31 of October, 2000.
8.Note that the papers submitted at the Conference place, will be published in the International
Journal of Adhesion and Adhesives after a reviewing procedure only.
Notes:
EWEF - Electron work function;
Rb — rubidium; Cs — cesium.

Bonpocs! quis 3auera (EWF)
Translate into Russian:

1. In this work (paper, article) the temperature and concentration dependences of EWF of (in) Pb
— Sn binary system alloys are studied by the Fowler photo-electric method.
2. It is found (revealed) that an addition of Pb to Sn, basic component of Pb-Sn alloys, decreases
(results in decreasing EWF...) EWF rather than increases, as was reported in the literature earlier.
3. From the published data and experimental data obtained by the authors for the EWF in the tin-
lead alloys it follows that the rate of decrease of EWF with increasing Pb concentration depends
on vacuum quality in the measuring cell.
4. It is shown that EWF polyterms ¢(T) represent (are) straight lines with positive or negative
slopes. These slopes are the temperature coefficients of EWF.
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S. Based on the temperature dependences of EWF, the EWF - isotherms ¢ (x) for ten Sn-Pb alloys
were constructed at 300 K.

6. In contrast to [5], these isotherms are smooth curves with a gentle minimum in the range 10-20
at.% of Pb.

7. 1t follows from our data that Pb in the Pb-Sn binary system acts as a surfactant (addition) in the
range of ifs low concentrations.

8. Method of Auger electron spectroscopy revealed that the positive adsorption of Pb takes place
on the surface of Pb-Sn binary solutions throughout (over the whole) the concentration range.

9. The degree and rate of saturation by Pb admixture atoms depend on the mutual solubility of Pb
and Sn.

10. It is revealed (found), that there is a correlation of the surface energy and EWF of the respected
alloys both in the liquid and solid states.

11. In both cases, an increase of Pb concentration diminishes EWF and surface energy.

Active vocabulary: words and word-combination to be remembered.

L.6. Multicomponent system; thermal expansion; hour; frame; to hold; constricted section; outlet;
whether; thoroughly mixed; to cut — off; binary and ternary alloys; to reduce by a factor of 10;
whilst; it is obviously preferred; exchange;

L.7. To impair; residual gases; to impose; circumstance; equipment loading the device; to
assemble rarefaction of the order of 50107 Pa; nitrogen trap; furnace; bunker; filtration of metal;
cathetometer; electric power supply; sensor; absorbtion; desorption; a hot chromium mixture;
distilled water; securely; an analytical balance; ring; funnel; orifice; magnetic valve; magnetic
gate; electromagnet; may be degassed; homogeneous alloy; constancy; plasma, generated by a
high frequency discharge; to degas; to penetrate; chromel — alumel thermocouple; surface — active
admixture; liquidus line; to release flame of a manual torch.

Kpumepuu popmuposanus oyeHok no npomexrcymouHou ammecmayus:

Jnst mosrydeHus 3a4éta CTYISHT JOJDKeH HaOpaTh 1Mo CyMMe BCEX THUIOB KOHTposst 70
0aJUI0B — TEOPETUYECKOE CO/IEPIKaHUE Kypca OCBOEGHO MOJHOCThIO, 0e3 Mpo0OesoB, HE0OX0IuMbIe
MpaKTUYECKHEe HaBBIKK pabOTBI € OCBOEHHBIM MarepuaioM copMHupoBaHbl. Bcee
MPEeyCMOTPEHHBIE MPOrpaMMoOil 0O0ydeHHs] ydeOHbIe 3aJaHHs BBIMIOJHEHBI, KAa4eCTBO HX
BBITTOJIHEHHS OLIEHEHO YHCIIOM 0ajuIoB, OJM3KMM K MaKCHUMalbHOMY. ECii 10 uTOoram TekyIero
U pyOeKHOTO KOHTPOJS YCIEBAaeMOCTH CTyAEHT HaOpan OamnoB B mpeaenax 36 < (Sqex
+ Spys) < 61, To OH momyckaercs K crade 3ayeTa. [lo utoram caauum 3auera OH MOXKET IMOBBICUTD
cymmy 6amioB a0 61 (ae Gornee), HEOOXOIUMBIX ISl IOTYyYEHHS 3a4eTa.

[Ipu nokazatensix HIKE oT 36 0aIOB — TEOPETUUECKOE CO/ICPIKAHUE Kypca HE OCBOCHO,
HEOOXOUMbIe MPAKTUYECKUE HABBIKM pabOThl HE CPOPMUPOBAHBI, BBINOJHEHHBIE y4YeOHBIE
3alaHusl  coepkKar TIpyOble OIIMOKHW, JOMOJHUTEIbHAs CaMOCTOsITeNIbHAasg paboTa Haj
MaTepuajioM Kypca He MpUBEIET K CYIIECTBEHHOMY TIOBBIIICHHIO KAaueCTBA BBITIOJHEHUS
yueOHbIX 3amaHmii. Ha 3auére CTymeHT AeMOHCTpHpYeT HEe3HaHWE 3HAYMTENBHOW YacTh
MpPOrpaMMHOTO MaTepuaja, CYIIECTBEHHbIE OINMOKM B OTBETaX Ha BOIPOCH, HEYMEHUE
OpPUEHTHPOBATHCS B MaTepualie, He3HAHNE OCHOBHBIX TMOHSITHN JUCITUTUTAHBI.

5.3.2. JlonoJiHUTEIbHbIE BONPOCHI
Bonpocsl qus 3xk3amena (Ternary systems)

Bapmuanr 1
Translate into English.
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1. DKCIIEpUMEHTHI BBITIONHAINCH B YCIoBUAX Bakyyma 1077 Tla B ielbHONAassHHON H3MEPUTENILHOM
SYeKe, CKOHCTPYMPOBAHHOW CHEMANIBHO I MccienoBanus PBD mienodHsix METamuioB U UX
MHOTOKOMIIOHEHTHBIX CILJIaBOB.

2. V3MepeHus BBINONHEHBI B TeMIIEpaTypHOM HHTepBaie oT 150 1o 350 °C Bpime TemmepaTypsl
TUTABJICHUS KaK MPU BO3PACTAHUU, TaK U TP YOBIBAHUU TEMIIEPATYPHI.

3. Kamnu oOpa3oBbiBalMCh [1Ba WIM TpU pa3a Uisl KaKIOro MeTajjla M CIjlaBa U 3aTeM
dororpadupoBauCh.

4. KpoMe KOMOMHAIMK YHUKAJIbHBIX CBONCTB YHCTBHIX MIEIOYHBIX METAIUIOB, TPOWHBIC CILIABHI
UMEIOT TaKXe JpYyrue LIEeHHbIe CBOMCTBAa, HAlpUMEp, IIUPOKUI TeMIlepaTypHbI HHTEpBal
JKUJIKOTO COCTOSIHUSI.
5. Tpoiinble CIUTaBbl TOTOBUIUCH Ao0aBieHneM K k ucxomnomy omHapHoMy cruiaBy Na-Cs npu
MMOCTOSIHHOM COOTHOILIEHHH XNa:XCs.
6. MoXHO 3aMeTHTh, YTO HIDKHHN KOHEIl aMIlyJibl B KalWUISIpe MNpeoXpaHseT Npudbop u
U3MEPUTEIIbHYIO KaMmepy OT MOMNaJaHus 3arps3HEHHOrO MOBEPXHOCTHOTO CIIOS HCCIEAyeMOM
KUJKOCTH.
Bapuanr 2

Translate into English.
1. TemmepaTypHas 3aBHCHMOCTh pPa0OTHI BBIXOJAa B OOJACTH TOYKH IUIABIICHUS METAJLJIOB
CIEIMAllbHO TIIATENbHO u3ydanach. OOHapyxkeHO, 4To padoTa BBIXOJA M €€ TeMIlepaTypHbIN
KOX((UITMEHT HE UMEIOT CKAaYKOB TI0 CPABHCHHIO C MPOCTHIMHU METaJIaAMHU.
2. HyxHo 3ameTHTh, YTO Ha HM30TE€pMax pabOTHl BhIxojaa B oOmactu coenuHeHuil Na K He
00Hapy)EHO KaKOW-ITH00 0COOCHHOCTH.
3. 3amerpTe, UYTO CTaThH, MpEACTAaBICHHbIE HA KOH(pEpeHIHI0, OyAyT OImyOIMKOBaHBI B
MexxayHapoAHOM KypHAJIe are3ud 1 aAre3uBOB TOJIBKO MOCIE MPOLEYpPhI pelIeH3UPOBAHUSI.
4. Bo-nepBbIX, CTPYKTYpHbIE M3MEHEHHs OCIAOISIOT MEXKAaTOMHbBIE CBSI3M W yMEHBIIAIOT
AIEKTPUUECKUI Oapbep B MOBEPXHOCTHOM CJIOE.
5. Bo-BTOpBIX, COCTaB MOBEPXHOCTHOTO CJOS H3MEHSIETCS M3-3a aJCOPOLUU MOBEPXHOCTHO-
aktuBHOTO KoMrnoHeHTa (ITAB).
6. MoxHO clienath BBIBOJI, YTO MOJIUTEPMBI TNIOTHOCTH B TeMIiepaTypHoM HHTepBaie oT 290 1o
700 K omnuchIBarOTCA JHUHEWHBIMU YPaBHEHUSIMH C OTPHUIATEIBHBIMU TeMIEPATypHBIMHU
KodpUITHEHTaAMH.

CamocrosiTebHas padora (Ternary systems).
Bapmuanr 1.
Translate into English.

1. Konnentparmonnsie 3apucumoct TK PBD 1t critaBoB cioskHbIe: UX a0COIOTHBIC 3HAUCHUS
oOHapy>KuBaroT 00JIbII0I pa3zdpoc.

2. llupokoe uCHOJIB30BaHME IIETOYHBIX META/VIOB U CIUIABOB OOYCJIOBIEHO TEM, YTO OHU
o0ajaloT yHUKaJIbHONH KOMOWHAIMen (QU3MKO-XMMHUYECKHX CBOMCTB, TakuMX KakK BBICOKHE
AIIEKTPO- U TETIONPOBOIHOCTb, Maast JIOTHOCTb U BSI3KOCTb U T.J.

3. TemneparypHasi 3aBUCUMOCTb IJIOTHOCTH METAJUIOB M UX OMHApPHBIX CIIJIABOB BILIOTH 10 ~700
K onuceiBaeTcst TMHEHHBIMY YPaBHEHUSIMU C OTPULIATEIbHBIM TEMIIEPATYPHBIM KO3 PHUIIMEHTOM:
p(T)= pi-o(T-T1),
rae 1) — reMreparypa IJIaBiIeHUs, p; — IUIOTHOCTh NpH 77, a o — TeMIepaTypHbIi KO3PPHUITEHT

IJIOTHOCTH.

4. HeoOxoauMo 3aMeTUTh, YTO U3yUYeHHE (PU3UKO-XUMUYECKHX CBOWCTB ILEIOYHBIX METAIJIOB U
UX CIUIABOB — OYEHb TPYyJHas 3ajada B CBSI3U C UX BBICOKOM XMMHMUYECKON aKTUBHOCTBIO U
00JBIINM JaBJIEHUEM COOCTBEHHBIX HACHIIIIEHHBIX M1apOB.

5. Ilpu Bo3pacTaHuu TemmepaTypsl u3MeHeHus: PBD 3aBucsT oT 1ByX GakTopoB.

6. 3arem, MeasieHHO Bpaliasi mpuoOp K ero paboyeMmy BEpPTUKAIbHOMY IMOJIOKEHUIO, Kamepa 12
3aMoIHAETCS JaMUHAPHBIM TIOTOKOM HJIKOT0 METajlla U3 KaMepsl 6 uepe3 MpaBblil Kalwusap.
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CamocrositensHas padora (Ternary systems).
Bapuanr 2.
Translate into English.
1. ITepBsiit pakTop BeaeT Kk ymMeHbIIeHUI0 PBD crimaBoB, Toraa Kak BTOpOH - K YBETMYCHHIO.
2. DTO TaKXke MO3BOJSET MHOIO pa3 U3MEPATh IOBEPXHOCTHOE HATSKEHUE U pabOTy BbIXO/a
OJIHOTO U TOTO K€ CIUIaBa, OOHOBJISS KaX/Iblil pa3 MOBEPXHOCTh KaIlJIH.
3. MOXHO clienaTth BBIBOJI, 4TO MEK(a3HbIe CBOMCTBA IIEIIOUHBIX METAJUIOB U UX CIJIABOB 3aBUCST
OT MPUCYTCTBUS (HAIWYMS) MajbIX NpUMeEceld, BIMSHHS OKpYXKaoLleld cpelapl U Mojied u
COCTOSIHUS TIOBEPXHOCTH.
4. BonbIIMHCTBO paboT, MOCBSIIEHHBIX U3YYEHUIO TOBEPXHOCTHBIX CBOMCTB KMJIKHX HIEJIOYHBIX
METAaJUIOB, BBIITOIHEHO 710 60-X T0/10B. B 3THX paboTax NCIOIb30BATHCh METAILIBI HEAOCTATOUHON
YUCTOTBI, IO3TOMY 3TH PE3YIbTaThl MOI'YT PACCMATPUBATHCA TOJIBKO KaK KAU€CTBEHHBIE.
5. Cs sBisieTcsl MOBEPXHOCTHO-aKTUBHBIM KOMIIOHEHTOM B OMHApHBIX ciutaBax cucteM Na-Cs u
K-Cs.
6. luarpamMma COCTOSIHUSI TIOCTPOEHA TOJIBKO JIJIs1 OJTHOM €IMHCTBEHHOM TPOoifHOM cucteMbl Na-K-
Cs, oHa coniepkuT (0OHapYKUBAET) TPOUHOM IBTEKTUUECKHI ciiaB ¢ coctaBoM 13,9 ar. % Na +
43,5 ar. % K + 42,6 ar. % Cs npu camoil Hu3koi Ttemmeparype miasieHus 195 K mns
METaJUIMYECKUX CILJIABOB.
Translate into English:
Pabora BbIx0/a a5ekTpoHa criaBoB Rb-Cs.
1. [IpucyrcTBUE a3€0TPOMHON TOYKHM HA TUArpaMMe COCTOSIHHS OWHapHOU cuctembl Rb-Cs He
BJIUSIET Ha KOHIEHTPALMOHHYIO 3aBUCUMOCTH ((X).
2. Jlns wu3yyeHWs CHEKTPaJbHBIX 3aBUCUMOCTeH (oToTOkOB B Merone Daynepa Mol
CKOHCTPYMPOBAJIU 1IEJIbHONIAsIHHYIO U3MEPUTEIBHYIO SUEHKY, KOTOpast M03BOJISIET IPUTOTOBIISIT
CIUIaBbl JKETAEMBIX COCTAaBOB BHYTPH HEE B YCIOBUSX CBEPXBBICOKOTO Bakyyma 0e3
pasrepMeTru3alry TYCHKH.
3. TemneparypHblii HMHTEpBal HW3MEpPEHUN OrPaHUYHMBAICA 3aMETHBIM (3HAYUTEIbHBIM)
JTaBJIEHUEM HaChIIEHHBIX NapoB Cs, KOTOPHIH ABIsETCS Oojee peakTUBHBIM, 4eM Rb.
4. HeoOxoauMo 3aMeTUTh, 4YTO TeMIEpaTypbl (PAa30BbIX MEPEXOJ0B Il OOOMX YHCTHIX
KOMIIOHEHTOB U JBYX(a3Hble COCTOSIHUS CIIaBOB Rb-Cs monaiaioT B TEMIIEpaTypHbIN HHTEpBAJ
Hamux usMepenuit PBO.
5. OnHako, OHM HE OKa3bIBAIOT 3aMETHOTO BIIMSHUS Ha MOJIUTEPMBI paOOTHI BHIXOA AIEKTPOHA.
6. MbI coxxarneeM, 4TO cOOOIIEHHE O KOH(PEPEHIMH OBLIO MOIYYEHO C 3al03/IaHHEM.
7.51 xoTen Obl HATOMHUTD, YTO MOCJIEIHUIN CPOK MpecTaBieHus crarei Ha koHepenuuto HTC —
2000 — 31 oktsa6ps 2000roaa.
8. 3amerpTe, uyTO cCTaThbU, MpEACTaBICHHbIE Ha KOH(pEpeHLHI0, OyAyT OIyOJUMKOBaHbI B
Me:xlyHapOTHOM JKypHAaJ€ are3uu 1 aAre3u30B TOIbKO I10CIIE IPOLEAYPHI PELIEH3UPOBaHUS.
Notes:
PBD — pabota BeIX0/1a 3JI€KTPOHA;
((X) — KOHIICHTPAI[MOHHAsl 3aBUCUMOCTb pa0OThI BHIXO/IA 3JIEKTPOHA;
Rb — pyouanii; Cs — 11e3uil.

Translate into English:

1. B nanHOW pa®oTe W3y4EeHBI TeMIlepaTypHbIe M KOHIIEHTPAI[MOHHBIE 3aBHCUMOCTH PaOOTHI
BBIX0/1a JIEKTPOHA CIUIABOB OMHApHOM cucTteMsbl Pb - Sn poTosnekTpuueckum metogom Paynepa.
2. Haiineno, yro go6asnenue Pb k Sn, OCHOBHOMY KOMIIOHEHTY CIUIaBa, CKOpPEE YMEHbINIAET
paboTy BBIX0/1a BJIEKTPOHA, YEM MOBBIIIAET, KaK PaHbIIe COOOIIANIOCh B JIUTEPATYpE.

3. 13 onyOIMKOBaHHBIX JAaHHBIX W SKCIEPUMEHTAJIBHBIX JaHHBIX, TOIYYEHHBIX aBTOPAMH,
CJIEZlyeT, 4TO CKOpOCcTh yMeHbleHUs PBD ¢ poctom koHIeHTpauuu Pb 3aBHCHUT OT KayecTBa
BAaKyyMa B U3MEPUTEIIBHON STYEHKE.
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4. Ilokazano, uro nonutepmsl PB3 ¢(T) npeacraBisttoT co0oii mpsMbIe JIMHUH € TTOJI0XKUATEIIbHON
WIM OTpULIATENbHON HakioHamMu. HakiioH ecTh TemnepaTypHbIid K03 ULHEHT paboThl BBIXOJA
AJIEKTPOHA.

5.0CHOBBIBasICh Ha TEMIEPATYPHBIX 3aBUCUMOCTIX PBD, ObUTH MOCTpOEHBI U30TEPMBI (O(X) IJIA
10 crutaBoB Pb - Sn ipu Temneparype 300 K.

6. B mportuBomnosnoxkHoCcTh padoTe [5] 3Ta M30TEpMa SBISETCS TIIAAKOW KPHUBOH €O CiIaObIM
MuHUMYMOM B oOnactu 10-20 at.% Pb.

7. V3 HaImmx JaHHBIX CeayeT, uTo Pb B OuHapHOU cucreme Pb — Sn 1eiicTByeT Kak HOBEPXHOCTHO
- akTHBHasl 100aBKa B 00JIACTH €r0 MaJIbIX KOHIICHTPAI[Hil.

8. Meton Oxe - 2JIEKTPOHHOW CHEKTPOCKOIMUHU TOKa3ajl, YTO MOJIOKUTENbHAS ancopouust Pb
UMEEeT MECTO Ha MOBEPXHOCTH OWHApHBIX PAacTBOPOB Pb — Snm BO BCEeM KOHIEHTPALMOHHOM
MHTEpBAJIE.

9. CTeneHb U CKOPOCTh HACBIIIEHUSI aTOMaMU Pb TOBEpXHOCTH PACTBOPOB 3aBUCST OT B3aUMHOMU
pactBopumoctu Pb u Sn.

10. OGHapy»)eHO TaKKe, UYTO CYIIECTBYET KOPPEIAIN MEXIY MTOBEPXHOCTHOM sHeprueit u PBD
CIUIaBOB KaK B )KMJIKOM, TaK U B TBEPAOM COCTOSIHUHU.

11. B 060oux ciydasx, pocT KOHIIEHTpallMu yMeHbIaeT kak PBD, Tak 1 MOBEpXHOCTHYIO SHEPTHUIO.
Notes:

PBD — paboTa BbIX0/1a 3JE€KTPOHA;

¢(x) 1 @(T) — KoHLIEeHTpallMOHHAS U TEMIIEpaTypHasi 3aBUCUMOCTH pabOThl BBIXOA FIEKTPOHA;
Pb — cBuHel; Sn — oyoBo.

Translate into Russian:
Electron work function of Rb-Cs alloys.
1. The presence of the azeotropic point in the state diagram of the Rb-Cs binary system does not
effect on the concentration dependence of the work function.
2. To study the spectral dependences of photocurrents in the Fowler’s method we have constructed
a sealed — off measuring cell, which allows to prepare alloys of desired compositions inside it
under an ultrahigh vacuum condition without unsealing the measuring cell.
3. The temperature range of measurements was limited by a noticeable saturated vapor pressure of
cesium, which is more reactive than Rb.
4. It should be noted that the temperatures of solid — liquid phase transitions for both the pure
components and two-phase states of the Rb-Cs alloys fall into the temperature range of our EWF
measuremerts.
5. However, they did not have any noticeable effect on the EWF polytherms.
6. We regret that the message (information) about the Conference was received (obtained) by us
late.
7. 1 would like to recall that the deadline for the submission of absfracts to the HTC — 2000
Conference is 31 of October, 2000.
8.Note that the papers submitted at the Conference place, will be published in the International
Journal of Adhesion and Adhesives after a reviewing procedure only.
Notes:
EWF - Electron work function;
Rb — rubidium; Cs — cesium.

Translate into Russian:
1. In this work (paper, article) the temperature and concentration dependences of EWF of (in) Pb
— Sn binary system alloys are studied by the Fowler photo-electric method.
2. It is found (revealed) that an addition of Pb to Sn, basic component of Pb-Sn alloys, decreases
(results in decreasing EWF...) EWF rather than increases, as was reported in the literature earlier.
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3. From the published data and experimental data obtained by the authors for the EWF in the tin-
lead alloys it follows that the rate of decrease of EWF with increasing Pb concentration depends
on vacuum quality in the measuring cell.

4. It is shown that EWF polyterms ¢(T) represent (are) straight lines with positive or negative
slopes. These slopes are the temperature coefficients of EWF.

5. Based on the temperature dependences of EWF, the EWF - isotherms ¢ (x) for ten Sn-Pb alloys
were constructed at 300 K.

6. In contrast to [5], these isotherms are smooth curves with a gentle minimum in the range 10-20
at.% of Pb.

7. 1t follows from our data that Pb in the Pb-Sn binary system acts as a surfactant (addition) in the
range of ifs low concentrations.

8. Method of Auger electron spectroscopy revealed that the positive adsorption of Pb takes place
on the surface of Pb-Sn binary solutions throughout (over the whole) the concentration range.

9. The degree and rate of saturation by Pb admixture atoms depend on the mutual solubility of Pb
and Sn.

10. It is revealed (found), that there is a correlation of the surface energy and EWF of the respected
alloys both in the liquid and solid states.

11. In both cases, an increase of Pb concentration diminishes EWF and surface energy.

Active vocabulary: words and word-combination to be remembered.

L.8: Multicomponent system; ternary system; sodium; potassium; cesium; rubidium; alkali metals;
vacuum condition; two-capillary pycnometer; isotherm; polytherm; curve; the whole composition
triangle; phase diagram; unique; conductivity; viscosity; the melting temperature; work function;
power-intensive chemical current source; medicine.

L.9: Precise method; pycnometer technique; break; pillar; cavity; deficiency; saturated vapour
pressure; a completely soldered two-capillary pycnometer; hemispherical partition; hammer;
pivot; chamber; bottom; contaminated surface layer; balloon; bunker; eutectic temperature;
eutectic alloy isoline; elaboration; to take into account.

L.10: Electron work function; photocathode; additive curve; additive law; surface-active
component; adsorption; desorption; photocurrent; electrical barrier; sharply; azeotropic minimum;
appreciable change; absence; temperature coefficient.

Kpumepuu ¢oopmuposanus oyenox no npomedxcymouno ammecmayuu:

«OmMauyHbLl (8blCOKUI) YposeHb Komnemenyuuy» (25-30 OannoB) — TOTYYalOT
oOyyaromuecs, KOToOpble CBOOOTHO OPUEHTHUPYIOTCS B MaTepHaje U OTBEUYarOT 0e3 3aTpyAHEHU.
OO0yuaromiuiics criocoOeH K BBIIOJIHEHHIO CIIOKHBIX 3aJJaHUi, TOCTAHOBKE LieJIel 1 BhIOOpe myTei
ux peanuzanuu. PaboTta BeIMOMHEHA MOHOCTHIO 0€3 omunbok, pemeno 100% 3anay;

«xopowiuit (Hopmanwvhulil) ypoeenv kKomnemenyuu» (20-24 Oanna) — MONydYarOT
oOyyaromuecsi, KOTOpble OTHOCHUTENIFHO TIOJHO OPUEHTHPYIOTCS B MarTepHaje, OTBEYaloT 0e3
3aTpyAHEHUH, TOMYyCKAalOT HE3HAYMTENbHOE KOJIMYecTBO omMOok. OOydaromuiicss crnocobeH K
BBITTOJIHEHHIO CIIOKHBIX 3a7aHnii. PaboTa BBITIOJTHEHA MOTHOCTHIO, HO UMEIOTCS HE 0oJiee OHOM
Herpyooil omuMOKM W OJHOTO Hejaodera, He Oonee Tpex HenoderoB. Jlomyckarorcs
HEe3HaYUTeNbHbIE HETOYHOCTHU MIPH pellleHnu 3a1ad, pemeHo 70% 3anay;

«y0061emeopumenbHvlil (MUHUMATbHBLIL ROPO206BLIL) yposenb Komnemenyuuy (15-19
0a)uTOB) — MOJy4YaroT OOydYaromuecs, y KOTOPBIX HEIOCTATOYHO BBICOK YPOBEHB BIIAJICHUS
MmaTtepuajoM. B mporecce oTBeTa Ha 3K3aMEHE JOMYCKAIOTCS OMIMOKM M 3aTpyJHEHUS MpU
u3N0)KeHuu Marepuana. O0ydJaromuiicss MpaBUIIbHO BBIMOJIHUI HE MeHee 2/3 Bcell paboThl Win
JOITYCTHII He Oosiee OHOM Tpy0oii OIIMOKH U JBYX HEAOYETOB, HE Oosiee 0JIHOM rpyOoi U OTHOM
HerpyOoil omuOKu, He Ooyiee TpeX HErpyoObIx omuOOoK, OomaHOW HerpyOou. OOywarouruiics
3aTPYAHSAETCS C NMPaBHJIHOW OIIEHKOM MpEeAIOKEHHOM 3a/1auM, JaeT HEMOJHbI OTBET, PELICHO
55% 3amau
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«Heyooes1emeopumensHulil (HU3ce Nopo208o2o) ypoeenv Komnemenyuu» (MeHee 15
0a)ytOB) — TMOJy4aroT OOydYaromuecs, KOTOpbIe JOMYCKAIOT 3HAYWUTEIbHBIC OIIHOKH.
OOyvaromuiicss UMEET JIHIIb HAYAIbHYIO CTEIICHb OpUEHTAIMH B Marepuaiie. B pabore yucio
OIIMOOK U HEJAOYETOB MPEBBICUIIO HOPMY JIS OLICHKH 3 WJIM MPaBUIBHO BBIIIOJHEHO MeHee 2/3
Bcel paboTel. OOyyaromuiics 1aeT HEBEPHYIO OLICHKY CUTYyaluu, pereHo menee 50% 3amau

6. Memoouueckue mamepuainsl, onpeoensaoujue npoyeoypsvl OUeHUBAHUA 3HAHUIL, YMEHUIL,

HA6bIK0E U (U1) Onbima 0esameabHOCmu

MakcumanbHas cymma (100 OanioB), Habupaemasi CTyJ€HTOM [0 JAUCLUIUIMHE BKJIIOYAET
JIBE COCTaBJISIOLIHE:

—nepeas cocmaenaowas — OLEHKa PerysipHOCTH, CBOEBPEMEHHOCTH U KayecTBa
BBITIOJIHEHUS CTYACHTOM Y4eOHOU pabOTHI 110 N3YUEHHIO JUCIUIUIMHBI B TEUEHUE MIEPUO0Ia
W3y4YeHUs TUCLMIUIMHBI (CEMECTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Gozee 70
O0amtoB). bamnmel, XapakTepu3yloIIue YCIeBaeMOCTh CTYJAEHTa M0 JUCIHIUIMHE,
HaOUparTCsd UM B TEUCHHME BCEro Mepuoja oOydyeHHUs 3a U3y4eHHE OTICNIbHBIX TeM U
BBITTOJIHEHUE OT/IEIBHBIX BHJIOB paboT.

—emopas cocmasenAlowas — OLEHKa 3HaHUW CTyJeHTa [0 pe3ysbTaTam
MIPOMEXKYTOUHO arrectanuu (He 6osee 30 —OamioB).

Kputepuem oreHku ypoBHS CHOPMHPOBAHHOCTH KOMIIETEHIIMA B paMKax ydeOHOM
TUCUUIUIMHBL «VHOCTpaHHBIM $3bIK B IpodeccuoHanbHOR cdepe» B 8 cemecTpe sBIsAETCS
9K3aMeEH.

Lenvro npomescymounvix ammecmayuil 10 TUCUUIUIMHE SBJISETCS OL[CHKA KauyecTBa
OCBOCHHS JUCIUTUIMHBI 00yJarOMIMMUCS.

Kpumepuu oyenku kauecmea 0c60eHus OUCYUNIUHbL:

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpeTUIECKOE COAEPKAHNE Kypca
OCBOCHO MOJIHOCTHI0, 6€3 Mpo0esioB, He00X0AUMBbIE IPAKTUYECKHUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuasioM chopMupoBanbl. Bee mpeaycMOTpeHHbBIE IPOTpaMMOit 00ydeHus
yueOHbI€ 33JJaHHsI BBIMOJIHEHBI, KAYeCTBO UX BBIMOJIHEHUS OLIEHEHO YHCIIOM 0aJlIoB, OJIM3KUM K
MakcuMaibHOMY. Ha sKk3aMeHe CTyJIeHT 1eMOHCTpUPYET II1yOOKHe 3HaHUS IPEYCMOTPEHHOTO
porpaMMoOil MaTepuaia, yMeeT 4eTKO, JAKOHUYHO U JJOTMYECKH MOCIIe0BAaTEIbHO OTBEYATh Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Ouyenka «xopowoy» —om 81 0o 90 6annoe — TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO,
HE0O0XO0UMbIE TPAKTUUECKHUE HABBIKU pabOThl CPOPMHUPOBAHBI, BHITIOJHEHHbIE YUEOHbIE 3a1aHUS
coJiepKaT He3HauuTeNlbHble OMOKK. Ha sk3aMeHe CTyJeHT JeMOHCTPUPYET TBEpA0e 3HAHUS
OCHOBHOTO (IIPOTPaMMHOI'0) MaTepHasia, yMeeT YeTKO, TPaMOTHO, 0€3 CYLIECTBEHHBIX
HETOYHOCTEH OTBEYaTh Ha OCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «yoogremeopumenvuoy — om 61 0o 80 6annoe — TeopeTUUECKOE COACPKAHUE
Kypca OCBOEHO HE IOJIHOCThbIO, HEOOXOIMMBbIE MPAKTUUECKHE HABBIKM PabOTHI c(HOPMHPOBAHBI
YaCTHUYHO, BBINOJIHEHHBIE YUeOHbIE 3a7aHus cojiepkar rpyosle omnOku. Ha sk3ameHe CTyaeHT
JEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAaT HETOYHOCTH, CJabo
apryMeHTHPOBAaHbI, HAPYIIEHA MOCIEI0BATEIbHOCTD U3JI0KEHHS MaTepuaa

Ouyenka «Heyoosiemeopumenbho) — om 36 00 60 6a17106 — TEOPETUIECKOE COICPKAHNE
Kypca HE OCBOEHO, HEOOXOAMMBbIE IpPAKTHMYECKHE HaBBIKM paboThl He c(opMUpOBaHHI,
BBITNIOJTHEHHBIE YUeOHBIE 3aJJaHUs COAepkKaT rpyOble OMMUOKH, JONOJHUTENIbHAS CAMOCTOSTENIbHAS
paboTta HaJx MarepuajioM Kypca HE MpPHUBEIET K CYIIECTBEHHOMY IIOBBIIICHHIO KayecTBa
BBITMIOJTHEHUS Y4eOHbIX 3aaHuil. Ha sk3aMeHe CTyAeHT JEMOHCTPUPYET He3HAHNE 3HAUUTEIbHOU
YacTH MPOrpPaMMHOI0 MaTepualna, CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, HEYMEHUE
OpPUEHTHPOBATHLCS B MaTepralle, He3HAHUE OCHOBHBIX MOHITHN AUCITUTUTAHBI.

Tabnuya 7. Pe3ynbmamol 0c80eHUs Y4eOHOU OUCYUNTUHDBL, NOONedNCaALyUe NPOBepKe
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PesynbTarel 00y4yeHus,
KOMIIeTeHIIN U

OcCHOBHbBIE OKA3aTeJIH OLEHKH
pe3yJabTaToB 00y4YeHusI

Bujanbl o1rieHOYHOTI 0
MaTepuaJa,
o0ecreuynBaloIIMe
(popmupoBanue
KOMIIeTeHIInii

YK-4.1 Cnocoben
BOCIIPUHUMATD U
CO3/1aBaTh YCTHYIO U
MMAUCbMEHHYIO peyb B
cdepe nenoBoii
KOMMYHHUKAITUU Ha
roCy/1IapCTBEHHOM
sa3e1ke Poccuiickoit
denepauun

3HaTh  HEOOXOOUMBIH  MHUHUMYM
oOmei u Hay4HO-(DU3NYECKON
aHTIINHACKONM  JIGKCUKH, OCHOBHEBIC
rpaMMaTH4ecKHe KOHCTPYKLIUH,
MO3BOJISIFOIIME YUTATh, IEPEBOJIUTH,
MMCaTh HayYHbIE CTaTbU U OTYETHI HA
AQHTTIUHCKOM SI3BIKE M OOIMIAThCS C
AHTJIOSI3BIYHOM HAay4YHOH
OO0IIECTBEHHOCThIO, (pOpMY M CTHIIb
W3JI0KEHUS ~ OCHOBHBIX  3aKOHOB
o0mieil U TeOpeTUUecKo (U3MKU Ha

AHIJIMACKOM  s3bIKE, @  TaKXKe
COACPIKAaHUC TEKCTOB Hay4YHBIX
MyOJHKAIUiA HHOCTPAHHBIX aBTOPOB B
n30paHHON y3KOH obnactu

ucciefoBaHuii  uig  (opMupoBaHUs
CIOCOOHOCTH  BOCIIPHHHAMATh |
CO3/1aBaTb YCTHYI0 U HHCbMEHHYIO
pedb B cthepe JIeTI0BOM
KOMMYHHUKAIIMH Ha TOCYIapCTBEHHOM
s3pike Poccutickoit denepanun

YcTHBIT onpoc-
KOJIJIOKBHYM, (pazzen
5.1.1,), koHTpONBHAS paboTa
(pazmen 5.2.1,), 3auer
(paznmen 5.3.1), sx3ameH
(paznen 5.3.2)

YMerb uMTaTh, NEPEBOAUTH, MHUCATh

Hay4yHble CTaTbU W OTYETHl HaA
AQHTJIMICKOM SI3BIKE M OOILIATBhCS C
AHIJIOA3BIYHOMN Hay4HOU
00IIECTBEHHOCTLIO, HA3J1araTh
OCHOBHBIE  3aKOHBl ~ oOmed
TEOPETHYECKOU ¢buzuku Ha
AQHTIIMICKOM  SI3bIKE, A  TaKkKe
BOCIPOU3BOJIUTH coJiepKaHue
TEKCTOB ~ HAYYHBIX  IyOJMKaIMii

WHOCTPAHHBIX aBTOPOB B M30paHHOM
y3KO# 00J1acTH UCCIIeIOBaHHIA.

YcTHBII onpoc-
KOJIJIOKBHYM, (paszen
5.1.1,), KoHTpoOJIbHAS paboTa
(paznmen 5.2.1,), 3ager
(pazmen 5.3.1), sx3ameH
(pa3nen 5.3.2)

Buagers He0OX0AMMBIM
MUHUMYMOM OOLIeH U Hay4yHO-
(bu3MUeCKOil aHTTMIICKON JIEKCUKU;
OCHOBHBIMM I'PaMMaTHYECKHE
KOHCTPYKIHUAMM, I103BOJIIOIIMMHI
YUTaTh, IEPEBOJIUTH, ITNCAThH
Hay4yHbIE€ CTaThbU U OTYETHI HA
AHTJIMACKOM SI3BIKE M OOIIATHCS C
AHIJIOSA3BIYHON HAYYHOUN
00IIeCTBEHHOCTBIO; BIIaAETh (hopmoit
U CTUJIEM U3JI0KEHHS] OCHOBHBIX
3aKOHOB COBPEMEHHOM (PU3UKU Ha

YceTHBII onpoc-
KOJUTOKBUYM, (pazzen
5.1.1,), koHTpONBHAs paboTa
(pazmen 5.2.1,), 3auer
(pazmen 5.3.1), sx3ameH
(pazmen 5.3.2)
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AHTJIUICKOM SI3bIKE Ha YPOBHE,
JIETAOIIIM BO3MOXHBIM
KOMMYHHKAIUIO C HHOCTPAHHBIMU
KOJIJIeTaMH B U30paHHON y3KOU
o0JacTu uccie0BaHuil Ha ypOBHE,
JIEJIAI0IUM BO3MOKHBIM
BOCIPUHUMATH U CO3/1aBaTh YCTHYIO
Y TUCBMEHHYIO peub B cepe
JIeJIOBOM KOMMYHHUKAIIUU Ha
rOCyJIapCTBEHHOM s3bIke Poccuiickoin
denepanuun

VK-4.2 Ciocoben
OCYILECTBIIATH
NIEPEBOJT ¥ aHAIIN3
poeCCHOHABHO-
OPUCHTHPOBAHHOTO
TEKCTa, BECTH
JICITOBYIO TICPEIHCKY,
JIMAJIOT ¥ TUCKYCCHIO
Ha I/IHOCTpaHHOM
A3BIKE

3HaTh MHOCTPAaHHBIN S3BIK
(aHTTIUHACKMIT) B JIOCTAaTOYHOM
CTETIeHU (ymetpb MMOHUMATh

AHIJIOSN3BIYHBIC  TEKCTHI ~ HAYyYHOU
HAIPaBJIICHHOCTH C WUCHOJIb30BAHUEM
clIoBaps U 00Ja/1aTh JIEMEHTAPHBIMU
CIIOCOOHOCTSIMU K KOMMYHHKAITUH )
IE| pa3BUTHS CIIOCOOHOCTH
WCIIOJIb30BaTh ITH 3HAHHUS B CBOCH
npoeCCUOHATILHON  JIeATEIILHOCTH,
BKJTFOYAsT TIPUHIIAITBI paboThI
COBPEMEHHBIX MPUOOPOB (B TOM
YUCJI€  CJIOXHOTO  (U3UYECKOTO

o0opynoBaHus), METONOB
TEOPETUYECKOr 0 pacuéra U
MO/JICITUPOBAHUS bu3nvecKux
mporeccoB (B obmact  (pU3HKHU
KOHJICHCUPOBAHHOTO COCTOSIHUS
BEIIECTBA W CBS3aHHBIX C OTHM
BOIIPOCOB), 4TO MO3BOJIUT
OCYIIECTBIISATh TEPEBOA W  aHAIN3
npogeccuoHaIbHO-

OPHUCHTHPOBAHHOTO TCEKCTA, BCCTH
ACJIOBYKO  IICEPCHIHUCKY, AUaJior U
AUCKYCCHIO Ha HHOCTPAHHOM S3BIKC

YceTHBII onpoc-
KOJIJIOKBHYM, (pazzern
5.1.1,), koHTpONBHAS paboTa
(pazmen 5.2.1,), 3auer
(paznmen 5.3.1), sx3ameH
(paznen 5.3.2)

Ymers uWTaTh, IEPEBOAUTH U
[IOHUMATh, a TaKXe OCYILIECTBIIATh
KOMMYHHKAIlMI0 Ha  AHIVIMMCKOM
S3bIKE€ B CTENEHH, HEOOXOIUMOMN st
HCIIOJIB30BAaHUS ATUX 3HAHHUU B CBOEH
poeCCUOHATILHON JEATETbHOCTH U
YMETh Ha 3TOW OCHOBE OCYIIECTBIISTh
NepeBO/l U aHAIM3 PO ECCHOHATBHO-
OPHUEHTHUPOBAHHOIO TEKCTAa, BECTH
JEJIOBYI0  MEPENUCKY, AHAIOr U
JMCKYCCHIO HA HHOCTPAHHOM SI3BIKE

VYceTHBII onpoc-
KOJUIOKBHYM, (pa3zien
5.1.1,), KoHTpoOJIbHAS paboTa
(pazmen 5.2.1,), 3ager
(pazmen 5.3.1), sk3ameH
(paznen 5.3.2)

Buaaaers d5eMeHTapHBIMU HaBBIKAMU
oOIeHns, TEXHUKH TepeBoja |

YceTHBIT onpoc-
KOJUTOKBUYM, (pa3zen
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MMCbMEHHOW  KOMMYHUKAallUM  Ha
AQHTTIUICKOM  SI3BIKE B CTCIICHH,
HEOOXOIMMOM ISl  MCHOJIb30BaHUS
3THUX HAaBBIKOB B CBOEH
npodeccnoHalbHON  1€ATEIbHOCTH,
BKJIFOYass  TEpPEeBOJl W aHaIH3
npo¢eCCuOHAIBHO-

OpPUEHTUPOBAHHOTO TeKCTa u

OCYIIECTBJICHUE JICIIOBOM MEPEIHUCKH,
JMajora U AMCKYCUU Ha THOCTPAHHOM
SI3BIKE.

5.1.1,), KoHTpoOJIbHAS paboTa
(pazmen 5.2.1,), 3auer
(pazmen 5.3.1), sx3ameH
(pazmen 5.3.2)

YK-4.3 Cnocoben
BOCIIPUHUMATh,
aHaJTM3UPOBATH U
KPUTHUYECKH
OLICHUBATb YCTHYIO U
MUCbMEHHYIO JICTIOBYIO
uHpOpMaLUIO Ha
POIHOM SI3BIKE

3HaTh IPO(heCCUOHATTEHO
OPUEHTUPOBAHHBIN MHOCTPAHHBII
SI3BIK (QHIVIMHCKUIA) B JOCTATOYHOU
creneHu (yMeThb IOHUMATh
AHTJIOS3BIYHBIC TEKCTHI HAYYHOU
HaIPaBJIEHHOCTH C MCIIOJb30BaHUEM
cioBaps U 00J1aJ1aTh AJIeMEHTapHBIMU
CIOCOOHOCTSIMU K KOMMYHUKAITHH )
JUTSL BOCTIPUSITHS, aHAINU3a U
KPUTUYECKOU OLIEHKH YCTHOHN U
MMCEMEHHOW JIEIOBOM HH(DOpMAIIHH,
MoJaBaeMOM Ha POJHOM SI3bIKE.

YMeTb uuTaTh, NEPEBOAUTH U
IIOHUMATDb, a TaKKC OCYHICCTBJIATDH
KOMMYHUKAIMIO Ha aHTJIMHCKOM
SA3BIKC B CTCTICHU, OJIA YMCHU
BOCIIPUHUMATh, AaHAIU3UPOBATh U
KPpUTHYCCKU OLICHUBATh YCTHYIO U
MIICBMEHHYIO JIETIOBYIO
nH(popMalnio, KoTopas NoJaércst Ha
POJTHOM SI3BIKE

Bnaners >5eMeHTapHBIME HaBBIKAMHU
OOIIeHMs, TEXHUKH TepeBoja W
MACbMEHHOW  KOMMYHHUKAIlMM ~ Ha
AHIJHMCKOM  SI3BIKE B CTEIEHH,
HEOOXOIMMOM IS HCHOIL30BaHMS
ITHX HaBBIKOB IbIE: SICHOTO
BOCTIPUSTHUS nH(pOpMaIny,
M10/IaBa€MOil Ha POJTHOM SI3BIKE.

IMKC-2.1 Cnocoben
MIPOBOJIUTH
TEXHUYECKYIO
Bepu(pUKaLnIo U
oOciyXK1UBaHUE
pubOpOB, anmapaToB
Y METOJIUK
JMAarHOCTUKHU U
JIeUeHUS

3HaTh MIPUHIUIIBI paboThI
COBPEMEHHBIX MpHOOpoB (B TOM
YHhClie  CIIOXKHOTO  (PU3UYECKOTO
000pyI0BaHUs MHOCTPAaHHBIX
MPOU3BOAUTENCH) M TPUHIHITBI
(YHKIIMOHMPOBAHUS W OpTaHU3ALNH
WHPOPMAIIMOHHBIX  TEXHOJOTHH  C
y4eTOM 0TEYECTBEHHOT O u
3apyOEKHOTO OIBITA ISl TPOBEACHUS
TEXHUYECKOM BepuduKanuu u

VYceTHBII onpoc-
KOJJIOKBUYM, (pa3zien
5.1.1,), KoHTpoOJIbHAS paboTa
(paznmen 5.2.1,), 3ader
(pazmen 5.3.1), sk3ameH
(pasznmen 5.3.2)
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oOcmy>)kxuBaHUs MPUOOPOB, arapaToB
U METOOAUK TUATrHOCTHUKHU U JICUHCHMNS.

YMers IpOBOAUTL HAYYHBIE
HCCIeIOBaHMs B U30paHHOM 001acTi
SKCIEPUMEHTAIIBHBIX U (KJIH)
TEOPETUUECKUX (PU3UUECKUX
UCCIIeIOBaHMM 10 (pusmKe ¢ ydéTom
MHPOBOT'O OIbITa U IPOBOAUTD
TEXHUYECKYIO BEpUPHUKAIIIO U
o0ciykMBaHUe MPUOOPOB, aNMapaToB
Y METOJIUK JUArHOCTUKH U JICUCHUS C
MTOMOIIIbIO COBPEMEHHOM MPUOOPHOI
0a3bl (B TOM YHUCJIC CI0KHOTO
(buzmIecKoro 000pyI0BaHUS
WHOCTPAHHBIX MPOU3BOIUTENCH) U
MH(OPMALIMOHHBIX TEXHOJIOTHH C
Y4€TOM OTEYECTBEHHOT'O U
3apy0eKHOr0 OMbITa. YMETh
BBISIBJISITH | MPEJACTABISATh HAYIHO-
MPAKTUYECKYIO [IEHHOCTh aBTOPCKOTO
Hay4yHOT'0 UCCJIEI0BaHUs 11O
COBpEMEHHOU (Qu3uKe.

YceTHbII onpoc-
KOJIJIOKBHYM, (pazzen
5.1.1,), koHTpONBHAS paboTa
(pazmen 5.2.1,), 3auer
(paznmen 5.3.1), sx3ameH
(pazmen 5.3.2)

Buiagers HaBbIKaMU PabOTHI €
COBPEMEHHBIMH MpUOOpaMu (B TOM
YHCJIE CII0KHBIM (PU3UYECKUM
000pyn0OBaHNEM HHOCTPAHHOTO
IIPOU3BOJICTBA) U
MH(OPMALIMOHHBIMU TEXHOJIOTHSIMH C
Y4ETOM OTEUYECTBEHHOTO H
3apy0eKHOTO OTBITA JJISl MPOBEICHHUS
Hay4YHBIX UCCIIEJJOBAaHUN B 00J1aCTH
IKCIIEPUMEHTAIBHBIX U (HJIH)
TEOPETUYECKUX (PU3HUECKUX
UCCleIoBaHMi 1o (hu3MKe U
MPOBEICHUSI TEXHUYECKOMN
BepUUKALUU U O0CTY)KHUBAHHS
MpuOOPOB, anmapaToB U METOAUK
JTMarHOCTHKY U JICYCHUS.

VYerHbII onpoc-
KOJIJIOKBHYM, (paszen
5.1.1,), koHTpOIBHAS paboTa
(pazmen 5.2.1,), 3auer
(paznmen 5.3.1), sx3ameH
(pazmen 5.3.2)

IIKC-2.2 CniocobeH
MPOBOAUTH (PU3UKO-
TEXHHYECKOE
obecrneucHue
JTy4eBOU
(paaraMoOHHOIM)
JIMarHOCTHKHU U
Tepanuu, AepHOM
MEIUIINHEI,
JIO3UMETPUYECKUN
KOHTPOJIb U
paualuoOHHYIO
0€30I1acHOCTh

3HaTh (pU3MUECKHEe OCHOBBI JIy4€BOMI
Tepanuu, IMarHOCTUKH U SAEPHO-
¢bu3nueckux u 0e3y4eBbIX METOI0B
JIeUeHUsl, BKIIIOYast JOCTHKEHUS
3apyOexKHBIX MapTHEPOB, AJIS
(dopmMupoBaHUs CLIOCOOHOCTH
MIPOBOJIUTH (PH3UKO-TEXHHUECKOE
o0ecreyeHue JIyueBoi
(pamuanoOHHON) TUarHOCTHKU U
Tepanuu, AepHON MeTUINHBI,
JO3UMETPUYECKUNA KOHTPOJIb U
panuanoHHy0 0e30MacHOCTb.

VYceTHBII onpoc-
KOJJIOKBUYM, (pa3zien
5.1.1,), KoHTpoOJIbHAS paboTa
(paznmen 5.2.1,), 3ager
(pazmen 5.3.1), sk3ameH
(pasznmen 5.3.2)
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YmeThb poBOIUTH HU3UKO-
TEXHUUYECKOE 00eCIeueHUE Iy4eBOi
(pamuanMoOHHON) TUarHOCTHKU U
TEpanuu, SACPHON METUIIIHBI,
JO3UMETPUYCCKUN KOHTPOJIb H
panaluoOHHYyI0 OE30MacCHOCTh Ha
OCHOBE 3apyOE)KHOT'O OITBITA.

YcrHbIi onpoc-
KOJUIOKBUYM, (pa3zaen
5.1.1,), KoHTpOJIbHAS paboTa
(pazmen 5.2.1,), 3auer
(pazmen 5.3.1), sx3ameH
(paznen 5.3.2)

Buagers MeToaMH M HABBIKAMH
MpoBeIeHUsT (PU3UKO-TEXHUUYECKOTO
obecrieueHus Ty4eBon
(panuManvoOHHON) TUarHOCTHKU U
TEpanuu, ACPHON MEITUIIIHEI,
JO3UMETPUIECKOTO KOHTPOJIS U
o0ecrieYeHUsT paualimOHHON
0€30MacHOCTh Ha OCHOBE aHaJIH3a
WH(POPMAIIMOHHBIX PECYpPCOB
WHOCTPAHHOTO MTPOUCXOXKICHHUS.

YcrHbIii onpoc-
KOJUIOKBUYM, (pazzen
5.1.1,), KoHTpOJIbHAS paboTa
(pazmen 5.2.1,), 3auer
(pazmen 5.3.1), sx3ameH
(paznen 5.3.2)

IIKC-2.3 Cnocoben
pa3pabaTeiBaTh U
obecneynBaTh
yIIpaBICHUE
MEIUITUHCKUMH
MH(}OpPMallMOHHBIMU
CHCTEMaMHt

3HATH IPUHIIMIIBI PAOOTHI
COBpPEMEHHBIX IPUOOPOB (B TOM
YHCIIE CII0)KHOTO (PU3HUECKOTO
000py10BaHus1) U MPUHIUIIBI
(GYHKIIMOHUPOBAHUS U OPTaHU3AIII
MH(POPMAIIMOHHBIX TEXHOJIOTHIA C
Y4€TOM OTEUYECTBEHHOTO U
3apyOeKHOTO OMbITA JIJIst
(hopmMupoBaHUS CIOCOOHOCTH
pa3pabarbiBaTh  00€CIICYNBATH
yIpaBiIeHHE METUITUHCKUMU
WH(POPMAIIMOHHBIMHA CUCTEMaMH

YcrHbIit onpoc-
KOJUIOKBUYM, (pa3zen
5.1.1,), KOHTpOJIbHAs paboTa
(pazmen 5.2.1,), 3auer
(pazmen 5.3.1), sx3ameH
(pazmen 5.3.2)

YMers NpoBOAUTE HAyYHBIE
HCClieIoBaHMs B N30paHHON 001acTH
9KCIIEPUMEHTAIIBHBIX U (WJIH)
TEOPETUYECKUX (PU3NUECKUX
HCCIEI0OBaHMM 1o QU3HKeE ¢
MIOMOILIBIO COBPEMEHHOM MpUOOPHOI
6a3bI (B TOM YHCIIE CI0KHOTO
¢buznyeckoro o60pyA0BaHUS
WHOCTPAHHBIX MPOU3BOANTENECH) U
MH(POPMAIMOHHBIX TEXHOJIOTHH C
Y4ETOM OTEUYECTBEHHOTO H
3apy0eKHOT0 OMbITa AJIs pa3pabOTKH
u o0ecriedyeHus yrpaBIeHHUs
MEIULUHCKUMH WH(POPMAIIMOHHBIMU
CHCTEMaMH, YMETh BBISBIISTH U
MPEJCTABIATH HAYYHO-
MPAKTHYECKYIO IIEHHOCTH aBTOPCKOTO
HAY4YHOT'O MCCIIEI0BaHUA O (PUBHKE.

VYceTHBII onpoc-
KOJJIOKBUYM, (pa3zien
5.1.1,), KoHTpoOJIbHAS paboTa
(paznmen 5.2.1,), 3ager
(pazmen 5.3.1), sx3ameH
(pa3nen 5.3.2)

Buaagers HaBbIKaMu pabOTHI €
COBpEMEHHBIMHU ITprOopamMu (B TOM

YceTHBIT onpoc-
KOJUTOKBUYM, (pa3zen
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YUCJIE CIOXKHBIM (PHU3UUECKIM 5.1.1,), KoHTpoOJIbHAS paboTa

000pyIOBaHUEM HHOCTPAHHBIX (pazmen 5.2.1,), 3auer
MIPOU3BOIUTENCH) U (pazmen 5.3.1), sk3ameH
MH(POPMAIIMOHHBIMH TEXHOJIOTHSIMH C (paznen 5.3.2)

Y4€TOM OTEUECTBEHHOTO U
3apyOeKHOTO OMbITA JIJIsl TPOBEACHUS
Hay4YHBIX UCCIIEJJOBaHUI B 00J1aCTH
SKCIEPUMEHTAIBHBIX U (UJTN)
TEOPETUUECKUX (HU3UUECKUX
HCCIIeIOBAaHMM 10 (PU3HKE, a TaKKe
BJIAJIETh METOJIaMU pa3pabOTKH U
o0ecrieyeHus yrpaBieHUs
MEIUIIMHCKUMU HHPOPMALIHOHHBIMU
CHUCTEMaMU 3apyOeKHOTO
MIPOUCXOXKIACHHUS.

Takum 00pa3om, BBINOJTHEHHE TUIIOBBIX 3a/laHUN, MPEJICTaBICHHBIX B pazaene 5
«OueHOYHbIE MaTepHuajbl I TEKymero H pyOeKHOTO KOHTPOJISA —YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTECTAII» MO3BOJIUT 00ECIICUUTh:

- CIIOCOOHOCTH K KOMMYHHUKAITH B YCTHOW U MUCBbMEHHOM (JOpPMax Ha HHOCTPAHHOM SI3bIKE
JUTSL PELIEHUs 3a/1ad MEXIMYHOCTHOTO M MEXKYJIBTYPHOTO B3aHMMOJICHCTBUS W HAIpaBlICHO Ha
(dbopMupoBaHue;

- CHOCOOHOCTh HCHONB30BaTh B CBOEU MNPOQPECCHOHATBHON JESTEIBHOCTH 3HAHUE
MHOCTPAHHOTO S3bIKa M HAIPaBJIEHO HA ()OPMHUPOBAHUE;

- CIIOCOOHOCTHIO TPOBOJUTH HAaydHblE HCCIENIOBaHUS B U30paHHON oOiacTu
OKCIEPUMEHTANBHBIX W (WJIM) TEOPETUYECKUX (U3NYECKHX HCCIEAOBAHUA C TOMOIIBIO
COBpPEMEHHOM mpuOOpHOU 06a3bl (B TOM YHCIE CIOXHOTO (DU3MYECKOro o0OpyAOBaHUA) U
MH(POPMALMOHHBIX TEXHOJIOTHH C YI€TOM OTEYECTBEHHOTO M 3apyOeKHOTO OTIBITA;

- CHOCOOHOCTH TMPOEKTHPOBATh, OPraHU30BBIBATH M AHAIM3UPOBATH IEJATOTMUYECKYIO
NeSITeTTHHOCTD, obecrieunBast MOCTIeI0BATEIHHOCTD W3JI0KECHHUS Marepuana "
MEXIUCIUIUIMHAPHBIE CBS3M (PU3UKKM C JPYTUMH JUCHUIUIMHAMU W HAIpaBlIEHO Ha
dbopMupoBaHue.

7. YueOHO-MeTOANYECKOe o0ecnevyeHne JMCIUIIIUHbI.
7.1. OcHOBHas qUTEpaTypa.
1. CeménoB A.JI. ®uzuka (Physics). AHrauiickuil si3b1k. TeKCThI 1715 YTE€HUs, IepeBoJa 1

oOcyxaeHus: [DIeKTpoHHBI pecypc]: ydeOHO-meToamueckoe mocobue/ CeménoB A.JL,
Hukynuna M.A.— DnekTpoH. TeKcToBble NaHHble.— M.: Poccuiickuii yHUBEPCUTET IPYKOBI
HaponoB, 2013.— 120 c.— Pexum noctymna: http://www.iprbookshop.ru/22225.html — 9BC
«IPRbooks»

2. Henymenko M.C. OOydeHue UTEHUI0O U YCTHOW pPEYM Ha AHIJIMHCKOM SI3BIKE T10

cnenuanbHocTH «®Pu3nka» [DNeKTpoHHBIM pecypc]: MeToaudeckue ykazaHus/ [leaymieHko
N.C.— DnexTpoH. TekcToBble AaHHbIE.— M.: MOCKOBCKMI TOCYIapCTBEHHBIM TEXHUYECKUUI
yuuBepcuter umenn  H.D.  baymanma, 2012.— 52 c¢— Pexum  pgoctyma:
http://www.iprbookshop.ru/31102.html .— 3BC «IPRbooks»

3. CkanaGan B.®. AHrnmuickuil s3bIK JUISL CTYIEHTOB TEXHHUYECKUX BY30B [DJIEKTPOHHBIH
pecypc]: ocHOBHOM Kypc. YuebHoe nmocodue/ Cxanadban B.D.— DAEKTpOH. TEKCTOBBIC TaHHbBIE.—
MuHck: Brpiuniimras LIKOJIa, 2009.— 368 c— Pexum JIoCTyma:
http://www.iprbookshop.ru/20053.html .— 3BC «IPRbooks»
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4, AHrIMiCKUNA S3BIK 711 HHKeHepHBbIX (akynbreToB = English for Engineering Faculties
[DnexTpoHHbIi pecype]: yueonuk/ JI.b. Kagynuna [u ap.].— DNEKTpOH. TEKCTOBBIC TaHHBIC.—
Tomck: TOMCKMI TOCYNapCTBEHHBIM YHUBEPCUTET CHUCTEM YIPABICHUSA U PaAMOIICKTPOHUKH,
2015.— 350 ¢.— Pexwum mocryna: http://www.iprbookshop.ru/72064.html .— DBC «IPRbooks»
5. Cracenko M.B. OOyueHune 4YTEHHIO HAyYHOH JUTEpaTypbl MO HAHOTEXHOJOTHSIM Ha

AHTJIMICKOM SI3BIKE JIJISl CTYJIEHTOB crienuaibHOCTH «IIpoektupoBanue u texnonorus POCy» (PJI-
6) [DnexkTpoHHBIN pecypc]: yueOHo-MeToanueckoe nmocodue/ Cracenko U.B., Kanmbrun 10.A.—

OJIEKTPOH. TEKCTOBbIe JaHHble.— M.: MOCKOBCKHI TOCYJapCTBEHHBIH TEXHUYECKHUI
yauBepcuter umenn ~ H.D.  baymanma, 2009.— 64 c— Pexum  moctyma:
http://www.iprbookshop.ru/31472.html .— DBC «IPRbooks»

6. Kypc anrnuiickoro si3pika ajisi U3Y4YEHUs SJCPHBIX PEAKTOPOB [DJIEKTPOHHBINA pecypc]:
yueOHOe mocobue/ H.B. JleMbsiHeHKO [U ap.].— DIEKTPOH. TEKCTOBBIC IaHHBIC.— TOMCK:
Tomckuil  nmonurexHuueckuid  yHusepcuter, 2014.— 152 c— Pexum pocryna:
http://www.iprbookshop.ru/34671.html .— 3BC «IPRbooks»

7. I'ymaposa III.b. Meroaunueckas pazpaboTka 1o paboTe co CHeNTeKCTaMH Ha aHTITHICKOM

A3bIKE JUISL CTYIEHTOB (u3nueckoro ¢axkyiabTera «Astronomy» [DneKTpoHHBIH pecypc]/
I'ymapoBa II.b., PyctemoBa A.M.— DieKkTpoH. TekcTOBBIE NaHHble.— Anmarsl: Kazaxckuii

HAIlMOHANBHBIA ~ yHHBepcuTeT uM. anb-Papadbu, 2011.— 58 c.— Pexum npocryma:
http://www.iprbookshop.ru/57529.html.— 3BC «IPRbooks»
8. bananauna W.J[. ['pammartuka aHriumiickoro s3plka s OakajgaBpoB, M3y4arolIMX

AHTIIMUCKUAN S3BIK KaK BTOPOW WHOCTPAHHBIN [DJIEKTPOHHBIA pecypc]: ydeOHoe mocooue/
bananguna W.Jl., YennanoBa E.B.— DnektpoH. TekcroBbie nanHbie.— CaparoB: Ail [lu Op
Menua, 2021.— 255 c.— Pexum pocryna: http://www.iprbookshop.ru/79896.html .— 3BbC
«IPRbooks»

9. AmmnbekoBa A.3. VYueOHO-METOAMYECKOE TOCOOHME IO aHTIUHCKOMY S3BIKY JUIS

CaMOCTOSITENIbHOM  paboThl CTyIeHTOB | Kypca ypOBHS HESI3bIKOBBIX —CIEHUAIbHOCTEH
[D5eKTpOHHBIN pecypc|: METOAMYECKOE MOCOOUe sl CaMOCTOATENbHONW paboThl CTYNEHTOB [
Kypca/ AnnbekoBa A.3.— DIEKTpPOH. TEKCTOBbIE JaHHble.— AcTaHa: Ka3axckuil rymaHuTapHo-
IOPUANYECKUN YHHUBEPCUTET, 2016.— 50 c— Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/49574.html .— 3BC «IPRbooks»

10.  OcHOBBI TEOPUHU AHTIMICKOrO sA3bIKa [DIEKTPOHHBIN pecypc]: COOPHUK yIpaKHEHHE JUIs
ciymaTeneil nmporpaMmsl JONOJHUTENBHOTO (K BbiciieMy) oOpa3oBanus «IlepeBogunk B cdepe
npodecCHOHATBHON KOMMYHUKALUN)/ — DJIEKTPOH. TEKCTOBbIE JaHHbIe.— M.: MOCKOBCKHIA
roCyIapCTBEHHBIN cTpouTenbHblil yHUBepcuteT, ObC ACB, 2015.— 64 c.— Pexum pocryna:
http://www.iprbookshop.ru/57050.html .— 3BC «IPRbooks»

11.  Psa6uyn C.A. Notes on the electron-phonon interaction [DnekTpoHHBII pecypc]: yueOHoe
nocobue/ Ps6uyn C.A.— DIeKTpOH. TEKCTOBBIE NaHHbIe.— M.: MOCKOBCKUH Tearoru4ecKkui
rOCyJapCTBEHHBIN YHUBEPCUTET, 2017.— 16 c.— Pexnm JOCTYTIA:
http://www.iprbookshop.ru/75796.html .— 3BC «IPRbooks»

12.  Kum K.K. Foundations of basic electronics [DnexTponHsIii pecypc]: yueonunk/ Kum K.K.,
MukepoB A.I'.— DnekTpoH. TekcToBble naHHble.— CapaTos: Ali [Tu Op Meaua, 2021.— 58 c.—
Pexxum noctyna: http://www.iprbookshop.ru/80362.html .— 3BC «IPRbooks»

13.  Kum K.K. Theoretical foundations of electrical engineering. Volume 2 [DneKTpOHHBI
pecypce]: yueonuk/ Kum K.K.— Dnextpon. TekctoBbie manabsie.— Caparos: Aii [lu Op Menna,
2018.— 240 c.— Pexxum noctyma: http://www.iprbookshop.ru/80289.html .— 3BC «IPRbooks»
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14.  Kum K.K. The electromagnetic acceleration of shells and missiles [ DnekTponHBIit pecypc]:
monorpadus/ Kum K.K., Kapnosa I.M.— DnekTpoH. TekcToBble nanHble.— Caparo: A [Iu Op
Menua, 2017.— 86 c.— Pexum pocryna: http://www.iprbookshop.ru/73636.html .— 3bC
«IPRbooks»

15.  Teepaoxiue6osa N.I1. Theory of phonetics [DnexTponHsIi pecypc]: mabopaTopHbie paboThI
o kypcy «Teopernyeckas GoHETHKA aHTJIMMCKOTO si3bikay/ TBepmoxiebora M.I1., XoBaHoBa
C.JO., MuxaneBa E.Ml.— OmekTpoH. TekcTOBble AaHHbIe.— M.: MOCKOBCKHI TOpOJCKOMN
MeIaroru4ecKuit YHUBEPCUTET, 2011.— 56 c.— Pexum JIOCTYyMa:
http://www.iprbookshop.ru/26440.html .— 3BC «IPRbooks»

16.  Teopermueckas (OHETHKA AaHIVIMHACKOrO s3bIka. Kypc JeKuuid ©  HpaKTUKYyM

[DNeKTpOHHBIN pecypc]: y4eOHO-METOAUYECKOe Moco0re/ — DIEKTPOH. TEKCTOBBIE JTaHHBIC.—
Kpacnonmap: IOxHbiii wuHcTUTYT MeHemxkmeHTa, 2013.— 79 c.— Pexum pocryna:
http://www.iprbookshop.ru/29850.html.— 3BC «IPRbooks»

7.2. JlonoiHMTEIbHAS JIUTEPATypa

1. Uo6parumo X.H., Capun B.C. IlpuGop 11 COBMECTHOTO H3MEPEHUS IUIOTHOCTH,
MOBEPXHOCTHOT'O HATSKEHMSI U pabOThl BBIX0/1a 3JIEKTPOHA JKUJKUX METAINIMYECKUX PacTBOPOB.
// MeTtonbl UCCeAOBaHUS U CBOMCTBA TpaHUI] pa3zzena KoHTaktupyomux ¢a3. Kues. Haykosa
nymka. 1977. c. 40-46

2. Amyarupos b.b., Jagamer P.X. Meton 60ibIol Kariy s onpeaeaeHus miotnocty u I[TH
METAaJUIOB M CIUIaBOB. / YuebHoe mocodue. Hampunk: KBI'Y. 2000. — 260 c.

3. B.B. Alchagirov, L.Kh. Afaunova, B.S. Karamurzov, T.M. Taova, Kh.B. Khokonov. Density,
surface tension and electron work function of Li and its alloys with Na. / Proceedings of the 12-th
China-Russia Symposium on Advanced Materials and Technologies. China Kunming. 2013.
October . p.p. 109-112.

4. T.M. Taova, B.B. Alchagirov, B.S. Karamurzov, Kh.B. Khokonov, F.M. Mal’surgenova.
Calculating surface tension isotherms and the adsorption of the components in ternary Na-K-Cs
alloys. Bulletin of the Russian Academy of Sciences. Physics. 2012. Vol. 76, Ne7. p.786-900.

5. B.B. Alchagirov, R. Kh. Arkhestov, T.M. Taova, B.S. Karamurzov, Kh.B. Khokonov, Liquid-
metal coolants for fast neutron reactors: Liquid’s surface tension.// Inorganic Materials: Applied
Research. 2010. V.1, Ne 2. p.p. 133-138

6. Jlamames P.X., XokonoB X.b., DmumxanoB [[.3., buuyeBa 3.l. Konmenrpauuonnas
3aBucumocts ITH tpoitasix cucrem // JKDX. 2007. T.81, Neb. c.1-3

7. Taoa T.M., Manscyprenosa ®@.M, XokonoB X.b. U3otepmsl ITH Tpoiinbix pacninaBos Na-K-
Cs. // Becthuk AH Yeuenckoii pecriyonuku, Ne 4 (33), 2016, c. 30-33

8. B.B. Alchagirov, F.F. Dyshekova, B.S. Karamurzov, T.M. Taova, Kh.B. Khokonov. Wetting
12X18H 10T and EK-173 reactor steels using a eutectic melt of PbB1 and alloys of it with lithium.
Bulletin of Russian Academy of Sciences: Physics, 2016, V.80, No 11, p.p.1391-1395.

9. B.B. Alchagirov, T.M. Taova An instrument for determining the densities of liquid metals and
alloys // Instruments and experimental techniques. 2007, V.50, No 6 — p.p. 833-837.

10. B.B. Alchagirov, L.Kh. Afaunova, F.F. Dyshekova, T.M. Taova, et.al. An instrument for
measuring thermal characteristics of metals and alloys. // Instrument and experimental techniques.
2009, V.52, No 3. —p.p. 1-4.

11. Taosa T.M., AmuarupoB b.b., Xokonos X.b, Manscyprenoa ®@.M. [110THOCTH U MOJIbHBIE
00BEMBI KUAKUX TPOUHBIX cIIaBoB cucTeMbl Na-K-Cs mpu TeXHUYECKH BaXKHBIX TeMIIepaTypax.
/' TBT, 2009, T.47, Ne6, c. 850-855;

12. B.B. Alchagirov, R. Kh. Arkhestov, T.M. Taova, F.F. Dyshekova. Surface tension of alloys
with additives of alkali metals // High temperature, 2013, V.51, No 2, - p.p. 183-196.

13. AmuarupoB b.b., XokonoB X.b, TaoBa T.M., ApxectoB P.X. HoBbie npubopsr mmis
KOMIUIEKCHBIX HCCleI0BaHuI MTOBEPXHOCTHBIX u TerI0(QU3NUECKUX CBOICTB
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MHOTOKOMIIOHEHTHBIX CHUCTEM IIENOYHbIX MeTaimoB // Marepuanet XIV  Poccuiickoit
koH(pepeHmmu 1o Teroduznueckum cpoiictBam BemectB (PKTC-14), 1.1, 15-17 ok, 2014,
Kazansb: uzgarensctBo OreuectBo, 2014, c. 44-48

14. Taosa T.M., Jlecer B.H., ManbcyprenoBa ®.M. I1110THOCTh M MOJIbHBIE OOBEMBI TPOMHBIX
CIUTaBOB i ABYX ceueHuid cucteMbl Na-K-Cs mpu TeXHHUYECKH BaXKHBIX Temreparypax. //
Pacnnaser. 2017, Ne6, c¢. 491-496

15. becnaneeBa 3.0., Taoa T.M., AnuarupoB b.b., XokonoB X.b. PazmepHnas 3aBUCHUMOCTb
KpaeBoro yria u JIMHEHHOro HAaTsHKeHUS IPU CMauMBaHUY HAHOKAILICH MOBEPXHOCTH MOJIOKKH//
Wzsectus PAH, cepus puszmaeckas, 2017 T.81, Ne5, ¢. 669-676

16. B.B. Alchagirov, B.S. Karamurzov, T.A. Sizhazhev, T.M. Taova, R. Kh. Arkhestov. Electron
work function of Rb-Cs alloys. Tech. Phys., 2006, V.51, No 12, p.p. 1627-1629.

17. B.B. Alchagirov, O.I. Kurshev, T.M. Taova, Kh.B. Khokonov. Electron work function alloys
from the tin-lead system. Tech. Phys., 2006, V.51, No 12, p.p. 1624-1626.

18. Anmyarupos b.b., Kapamyp3zos b.C., TaoBa T.M., Xokono X.b. [[10THOCTb ¥ TOBEPXHOCTHBIE
CBOMCTBA JKMJIKMX IIEJIOYHBIX M JIETKOTUIABKMX METAJNIOB U CIUIaBOB (MoHOTpadwusi). Hampuuk.
KbI'Y, 2011, 213 c.

19. 3agymkun C.H., XokonoB X.b., Kapamyp3oB b.C., AnmuarupoB b.b., TaoBa T.M., ®u3zuka
MexX(a3HbIX SBICHUN B KOHJIEHCUPOBAaHHBIX cpenax (Monorpadus). Hanpunk. KBI'Y, 2014, 246
c.
20. XoxonoB X.b., Kapamypsos Bb.C., TaoBa T.M., XokonoB A.X., becnaneeBa 3.0. O6mue
yCJIOBHS paBHOBecHs a3 ¥ Mex(pa3HbIX IPAHUI] B MUKPOTETEPOT€HHBIX MHOTOKOMITOHEHTHBIX
cuctemax (yueOnoe nocodue). Hanpuuk. KbI'Y, 2016, 67 c.

21. Manames P.X., TepmoauHaMuKa OBEPXHOCTHBIX ABJIEHUH (MOHOTpadus). M. @uszmariur,
2007, 280 c.
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7.3. llepuoguyeckne U3IaHus (TaKxKe Mepevuciaensl B .. 7.1. u 7.2.).

Kypnanst PAH: )KOT®, ITucema B XKOTD, [Ipubops! u Texauka sxcrnepumenta (I1T3), XKDX,
KT, TBT, Pacninassl, IlepcniektuBHbie maTepuansl, DMM, , [ToBepxnocts, Y ®H, M3Bectus

PAH.

7.4. UnTEepHET-pecypcehbl.
[Ipu wm3yuenun pucuumInHbl «MHOCTpaHHBIA S3bIK B mpodeccuoHanbHOi chepe»
CTYJEHTaM II0JIE3HO II0JIb30BAThCA clienyroluMu IHTepHeT — pecypcamu:

http://www.scopus.com
http://www.isiknowledge.com/

1. http://elibrary.ru

2. www.studentlibrary.ru

3. http://www.mathnet.ru

4. http://www.iprbookshop.ru
5. www.ufn.ru

6. http://lib.kbsu.ru

7.

8.

0bwue ungopmayuorHsie, CNpagouHbvle U NOUCKOBbLE:
1. CmpaBounas npaBoBas cuctema «l'apant». URL: http://www.garant.ru.

2. Cupasounas npaBoBas cuctema «Koncynsrantllimrocy. URL: http://www. consultant.ru

DJIeKTPOHHBIE pecypchl

Ilepeyenb aKTyaIbHBIX 3J1eKTPOHHBIX MHGOPMALMOHHBIX 0a3 JaHHBIX,
K KOTOpbIM o0ecniedeH aocryn nmojan3osaresasivm KbI'Y (2021-2022 yu.r.)

Nenn | HammenoBa Kparkas Apapec caiita | HaumeHoBaHH Ycaosus
/m HHE XapaKTepUCTHKA e AOCTyNA
3J1eKTPOHH OpraHu3anmnu-
oro pecypca BJIAJeJIbLIA;
PEeKBU3UTHI
AOTr0BOpPA
1., «Webof |Ilonutemarnueckas | http://www.isik Komnanus Hoctyn no
Science» | pedepaTuBHO- nowledge.com/ Thomson [P-agpecam
(WOS) oubnuorpaduueckas Reuters KbI'Y
u Cy0umueH3uno
HayKOMETpHYEecKast HHBI 10roBOp
0a3a JaHHBIX, B Ne WoS/592 ot
KOTOpOM 05.09.2019 r.
MHIEKCUPYIOTCS AKTHBEH 110
oxoio 12,5 31.12.2021r.
TBIC. )KYPHAJIOB
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/

Sciverse | Pedeparusnas u N3narenbcTBO Hoctym o
Scopus a”HamuTU4Yeckad 0asza | http://www.scop «Elsevier. [P-agpecam
W31aTEIILCTB | TaHHBIX, us.com Hayka u KBI'Y
a cojiepxKanias TEXHOJIOTHI
«Onw3esup. | 21.000 Cy0auueH3uo
Hayka u peLEH3UPYEMBIX HHBI 10T0BOP
TexHosioruu | xypHaios; 100.000 Ne Scopus/592
» KHHUT; 370 KHIDKHBIN ot 05.09.2019
cepuii T.
(TpomomKarOIUXCs AKTHUBEH 110
W3/IaHHN ), 31.12.2021r.
6,8 MJIH. TOKJ1aJI10B
U3 TPYAOB
KOH(epeHIHi
Hayunass | Dnektp. 6ubnuoreka | http://elibrary.ru | OOO «H3b» [Tonueri
IJIeKTPOHH | HAyYHBIX JOCTYII
as nyOIuKanuii -
oudamorek | oxoso 4000
a (H9b MHOCTPAaHHBIX U
PODN) 3900
OTEUYECTBEHHBIX
HAy4YHBIX KYPHAJIOB,
pedepaTs
nyonukanuit 20 ThIC.
JKYpPHAJIOB, a TAKXKe
onucanus 1,5 MiH.
3apyOeKHBIX U
POCCUHCKUX
nuccepraruii; 2800
pocc. KypHAJIOB Ha
0€3B03ME3THOM
OCHOBE
ba3za HannonanpHas http://elibrary.ru | OOO «HOb» | ABropu3oBaH
JaAHHBIX nH(pOpMaIIMOHHO- JIMLieH3UOHHBI | HBIN AOCTYII.
Science aHAJIMTUYECKAst 1 I0r0BOp ITo3Bosser
Index CHCTEMA, Science Index | DOIOJHATE U
(PUHIY) aKKyMyJIUpYIoIas NoSIO- YTOYHSATH
0onee 6 MIJUIMOHOB 741/2021 CBEJIEHUS O
myOIuKamui ot 12.07.2021 MyOIHKaIUs
POCCHICKHX I. X YYEHBIX
aBTOPOB, a TAKKE AxTHUBEH 10 KBI'Y,
uHpopMmaIuoo 00 ux 01.08.2022r. MMEIOIINXCA
LUTUPOBAHUHU U3 B PUHI]

6omee 4500
POCCUNCKHX
KYpHAJIOB.
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110 pa3jInNYHbBIM
OoTpacIsiM 3HAHUM

IBC 13800 n3pganuit mo | http://www.stud 000 [Tonnsrit
«KoHcyabT | BceM o0sacTsm medlib.ru «IIomurexpecy JOCTYII
aHT 3HaHUM, http://www.med pe» (peructparu
CTY/IeHTa» | BKJIIOYaeT Oosiee collegelib.ru (r. Mockga) st o IP-
yem 12000 Horosop azgpecaM
y4€OHUKOB U Ne310CJ1/08- KBI'Y)
y4eOHBIX TTOCOOUI 2021
st BO u CIIO, 864 Ot 30.09.2021
HaVMEHOBAHUI T.
XKypHasoB u 917 AKTHBEH 110
MOHOTpaduid. 30.09.2022r.
. «aexktpon | Komnexuus http://www.stud 000 ITonueri
Hasl «Menununa (BO) medlib.ru «ITomurexpecy JOCTYII
ounbauorek | [DOTAP-Menua. pe» (peructparu
a Books in English (r. Mocksa) s o IP-
TeXHH4eCKO | (KHUTU Ha JoroBop agpecam
ro By3a» | aHIJIMHCKOM Ne288CJ1/04- KBI'Y)
ABC A3BIKE)» 2021
«Koncyabt OT120.04.2021
aHT r.
CTY/ICHTA») AKTHBEH 10
20.04.2022r.
IbC DIIeKTPOHHBIE https://e.lanbook | OO0 «9bC [Tonnsrit
«JIaHbY BEPCUU KHUT .com/ JIAHDB» (. JOCTYII
BEIYIIHUX CaHkKT- (perucrpanu
W3/1aTeIIbCTB [TeTepOypr) s 1o IP-
y4eOHOM U HAy4YHOUH Jorosop azpecam
JIUTEepaTypsl (B TOM Nel12EI1/223 KBbI'Y)
yucIie ot 09.02.2021
YHUBEPCUTETCKHUX r.
W3/1aTeNbCTB), TaK U AKTHUBEH 10
AJIEKTPOHHBIE 28.02.2022r.
BEpCUU
MEPUOIUYECKHUX
W3JaHUH 110
pa3IMYHbIM
o0JacTsM 3HaHHH.
. Hanmonann | OO0beqMHEHHBII https://H36.pd OI'BY Hoctyn ¢
Hasl AIIEKTPOHHBIN «Poccuiickas | 2IEKTPOHHOT
JJIeKTPOHH | KaTajor (OHI0B rocyapCTBEHH 0
ast POCCUNCKUX as YUATAIBHOTO
oudaMoTeK | OMOIHOTEK, OHOJIHNOTEKA 3aja
a PI'b COJIepXKAIIHI HoroBop OnoOIMOTEKH
4331 542 Nel01/HDb/16 KbI'Y
AIIEKTPOHHBIX 66-11 oT
JIOKYMEHTOB 10.09.2020r.
00pa3oBaTeNbHOTO U Cpokom Ha 5
HAy4YHOTO XapakTepa ner

43



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

15.11.2016r.
Cpokom Ha 5
nert (¢
JIAJIbHEUIIEN
MIPOJIOHT AL EN

)

9. IbC 107831 http://iprbooksh | OOO «Aii [1u [Tonnsrit
«IPRbooks | nyOnukanuii, B T.4.: op.ru/ Op Menua» JOCTYII
» 19071 — yuebHBIX (r. CaparoB) (peructparu
u3naHui, 6746 — Jorosop s 1o IP-
Hay4YHBIX U3JIaHUH, Ne7821/21 ajpecam
700 xomnexuuii, 343 ot 02.04.2021 KBbI'Y)
)kypHaina BAK, 2085 r.

ayAMOU3IaHU . AKTHUBEH JI0

02.04.2022r.

1( IbC DIIEKTPOHHBIE https://www.bib 000 [Tonueri
«lOpaiiT» | Bepcuu yueOHON U lio-online.ru/ «DJIEKTPOHHOE JOCTYII
aasi CITIO | Hay4yHOU U3/IaTeILCTBO | (perucrpanu

JIUTEPATypPhI FOPAIT» (r. s o IP-
U3/1aTENbCTB MockBa) azpecam
«Opaiit» ns CIIO Jdorosop KBI'Y)
1 DJICKTPOHHBIC Nel192/EI1-223
BEPCHUU Ot 29.10.2021
MEePUOANUECKUX T.
HU3JaHUH 10 AKTHUBEH 110
pa3IM4YHBIM 31.10.2022 r.
00JacTsIM 3HaHHM.
11 Polpred.co | O630p CMU Poccuu | http://polpred.co 000 Hoctym o
m. 1 3apyOeKbs. m «ITonmpen IP-agpecam
HoBoctu. | IlonHbie TekCThI + CIIPABOYHUKU KBI'y
O030p aHaymrtuka u3 600 be3Bo3mesniHo
CMMU. u3naHui no 53 (6e3
Poccusi m | oTpacisam OoQHUIHATEHOTO
3apy0exbe JIOTOBOPA)
12 Mpe3uaent | bonee 500 000 http://www.prlib OI'bY ABTOpH30BaH
ckast AIEKTPOHHBIX Tu «IIpe3uaeHTck | HBIA JOCTYI
OMOJIMOTEK | TOKYMEHTOB IO ast OubamoTeka u3
anMm. B.H. | ucropuu Oteuectna, um. b.H. OMOIMOTEKH
Eabuuna | poccuiickoit Enpiunay» (r. | (ayn. Ne214)
roCyJ1lapCTBEHHOCTH, CaHkr-
PYCCKOMY SI3BIKY U [TerepOypr)
paBy Cornamenue
oT

7.5. Memoouueckue yKazanus no NPoBeOEeHUI0 PA3NUYHBLIX YYEOHBLIX 3aAHAMUI, K
Kypcoeomy npOeKmupoGanuio u Opyum 6u0am camocmoameabHoul padomovl
Jlexumu - Bemymias ¢popma oOydeHUs, OHA SBISETCS METOJAMYECKON W OpraHU3aIMOHHON
OCHOBOM MOCTaHOBKHU IPEMNoiaBaHusl JUCHUIUIMHEL Bee npyrue ¢popmel (mpakTuieckue 3aHATHS,
camocTosiTeNbHas padoTa CTy/IEeHTa) KaJIEHJapHO JTOJDKHBI CIe10BaTh 3a JIKIHEH, T.€. JOJKHbI
OBITh IPUBSI3aHBI TEMATHYECKH K JICKIIHU.
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VYuebHas paboTa mnpenojaBareis AODKHA OOECIeYMBaTh PABHOMEPHOCTh Yy4eOHOMU
Harpy3kM CTyJ€HTa B TeueHue Bcero cemectpa. CHUCOK JIMTepaTyphl BBIAAETCS B IEPBOM Hezene
yuebHoro roga. Cozaep:kaHue NEPBbIX JEKIUN U IPYruX BUIOB 3aHATUN JIOJIKHBI OBITh TAKMUMH,
YTOOBI CTYJEHT MOI' HEe3aMEIJIUTEIbHO MPUCTYIHUTh K BBHIIOJHEHHIO JOMAIUIHMX 3ajaHuil. B
Hayaje ceMecTpa Ha3HAyaloTCsl KOHCYIbTAlMM U CPOKU KOHTPOJIS CaMOCTOSATENBHOM pabOTHI
CTYAEHTOB.

KoHcynbranuu npeaHa3HadeHbl Ui OKa3aHUs METOIUYECKU IIeJIeco00pa3HOil moMOIIn
CTYAEHTaM B HX CaMOCTOSITEIbHON pabore. B TO ke BpeMs OHHM SBISIOTCA CBOEOOpa3zHOU
0o0paTHON CBf3bI0, C TIIOMOILIBIO KOTOPOH IpENojaBareib BBIACHAET CTEIEHb YCBOCHHS
CTYAEHTaMM IIPOrpaMMHOI0 MaTepHuaia. B Hauane kaxoro ceMecTpa CTyIeHTaM MepeaeTcs Ha
OYMa)XHBIX M D3JEKTPOHHBIX HOCHUTENSX WH(pOpPMAalUs O BBIIOJIHIEMBIX JOMAIIHUX paboTax,
CpOKax MX CJIa4M U 3alIUThl, BOIIPOCHI K PETUHIOBBIM KOHTPOJIbHBIM MEPOIPUATHIM, BOIIPOCHI K
IK3aMEHY.

B xone yuyeOHBIX 3aHATUH M KOHCYJIbTallMi IpernojaBaTeslb IIOMOIAaeT CTYIEHTY
NpaBUWIBHO U HanboJee 1eaecoo0pasHbIM 00pa30M paclpeieuTh BpeMs Ui CaMOCTOSATEIbHOM
pabotel (CP) B TedyeHme Bcero cemecTtpa, oOpaimias 0co00€ BHHMaHHE Ha PETYJISIPHYIO
CUCTEMATUYECKYI0 paboTy HajJ ydeOHbIM MaTepuaioM, YKa3blBae€T CTYAEHTY Haubosee
TPYAOEMKHE BOIPOCHI, TpeOyrole HauboNbIINX BpeMeHHbIX 3arpar. CienyeTr mpenocrepeyb
CTYJEHTa OT LIMPOKO PacHpoCTpaHEHHbIX ommoOok B CP, korna oH HakalJMBaeT Ype3MEpPHOE
KOJINYECTBO HE3AIIUIICHHBIX JOMALIHUX 3a/laHH, IEPEHOCUT BBINOJIHEHHE U 3alUTy paboT Ha
KOHEI[ ceMecTpa U T.1.

IIpu BbINOAHEHMHM W OQOPMIICHMM JIOMALIHMX 3aJaHUN CTYIAEHT CTaJKHBAETCs C
MHO3KE€CTBOM BOIIPOCOB, KOTOPBIE HE U3JIarat0TCs WIIM HEJOCTATOYHO MOSACHSIOTCSA B TEXHUUECKON
YaCTH JUCLMILIMHBI, Y HEro BOSHUKAIOT TPYIHOCTH U3JI0KEHHSI X0/la PeLeHHs 3a]Ja4H, ClI0cO00B
apryMEHTHPOBAaHUS IPUHUMAEMBIX PEUICHUN, CTPYKTYPUPOBAHUS ¥ O()OPMIICHUS 3aITUCEH U T.JI.
[IpenoaBaTenb JOKEH OKa3aThb COOTBETCTBYIOUIYIO IIOMOIIb B IPEOAOJIEHUM TaKHX
3aTPYAHEHUMN.

IIpu BbIMONHEHUH paboT, B KOTOPBIX IPUMEHSAETCS BHIYUCIUTENbHAS TEXHUKA, TpeOyeTcs
COCTaBJICHHUE U OTJIAJKa KOMIIbIOTEPHOU POrpaMMBbl UJIH UCIIOIb30BaHUE TOTOBBIX IPOIPAMMHBIX
IOPOAYKTOB JJsl PYYHOTO CYETa, CTYAEHTY JOJDKHBI ObITh JaHbl MHCTPYKLIUH, KOHKPETHBIE
yKa3aHud U T.J.

He cienyer cTyneHTy NpOBOAMTH BBIYMCICHUS C W3IHUIIHE OOJBIINM YUCIOM 3HAYAIIMX
u¢p. HeoOxonmumMo nosicHUTh eMy, 4YTO COXpPAHEHUE B 3aIIUCH Yncia (pe3ynbTaTax BhIYMCICHUN)
Tpex 3Havaiux nudp odecneynBaeT HEOOX0AUMYIO TOUHOCTh B pacueTax.

Crnenyer oOpaTUTh BHUMaHHME CTyJEHTa MpU 0QOpMIIEHUH padboT, YTO B Havaje Kaxao0i
3aJaun JIOJDKHBI OBITh HPUBEACHBI € HOMEp, TEKCT YCIOBHUS, pacueTHas cxema M TaliMia
MCXOJHBIX JAHHBIX, a TaK)Ke, YTO BCE MOCIEAYIOIINE BBIKJIAIKN JOJKHBI MPEJCTABIATH COOOM
CTPOMHYIO JIOTHYECKYIO MTOCIIEeI0BATEIbHOCTh U COMPOBOXKIATHCS JIAKOHUYHBIM OSCHUTEIbHBIM
TEKCTOM.

Kak mnpaBwiio, mpu mnpoBepke pabOT mpenojaBaTeseM OOHApYKUBAIOTCS OIIMOKH,
HETOYHOCTH B pacyerax, KOTOpbleé CTYJIEHTYy HEO0OXOAMMO HCHpPAaBIATh. 3aMeyaHus
npernojiaBaTenss JOJDKHBI OBITh JOCTaTOYHO TMOAPOOHBIMH, SICHBIMH [UId cTylaeHTa. Ecmu
3aMeyaHusl MEJIKME U HEMHOTOYHCIICHHBIE, TO MOKHO Pa3pelIuTh CTYJEHTY YCTPAHUTh UX MPSIMO
Ha MepBOHAYAIBHBIX JIMCTaX 3anuceid. Eciiu ske OHM MHOTOYMCIIEHHBI MU TAKOBBI, YTO BBI3BIBAIOT
CYILIECTBEHHbIE M3MEHEHHS B TOCJIENYIOIIMX pacderax, TO MpeJiaraeTcs BBINOJIHUTH paboTy
3aHOBO.

Kaxnas pabora mnpuHMMAaeTcsi ¢ 3allMTON ¥ BBICTABIEHWEM OICHKU. [Ipum sTOM
YUNTBHIBAIOTCSI KaueCTBO BBIMOJHEHMS 3aJaHMsl, TEXHUYECKUE 3HAHUA CTYIEHTA 10 TEME, €ro
YMEHMSI U HaBBIKU PEIIEHUs KOHKPETHBIX MpaKTU4YeCKuX 3aaay. I[Ipu HeynoBieTBOpUTEIHHON
3anTe paboTa HE 3aCUMTHIBACTCS, CTYACHTY IpPEeUIaraeTcsl MOBTOPHAs 3alUTa WM BBIIAETCS
Jpyroe 3aJaHue Ui BHIITIOJHEHUS! BHOBD.
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Memoouueckue pekomenoayuu no n0020MoeKe K NPAKMUYeCKUM 3aHAMUAM

[TpakTyeckue (ceMUHApCKUE) 3aHATUS — COCTaBHAs YacTh y4€OHOTI0 Ipolecca, IpynnoBas
dopma 3aHATHI NpPH AKTUBHOM Yy4YacTUU CTYIEHTOB. lIpakTHueckue 3aHATHS CIIOCOOCTBYIOT
yri1yOJIeHHOMY M3Y4YeHHIO HanboJiee CIOXKHBIX IMPOOJIEM HayKHd M CIIy’KaT OCHOBHOM (hopMoii
MOJIBE/ICHUSI UTOTOB CaMOCTOSTENbHONM paboThl oOyvaromuxcs. Llenpio npakTH4ecKux 3aHsATHH
ABJISICTCA YIITyOJIEHUE U 3aKpeIUIEeHUE TEOPETUUECKUX 3HAHUM, ITOJyYeHHBIX 00Yy4arolMMHCcs Ha
JEKLIUAX U B MPOLECCE CAMOCTOSTEIBHOIO M3Y4eHHsI y4eOHOro MaTepuaia, a, clIeJ0BaTelIbHO,
(GbopMHpOBaHUE Y HUX OIPECICHHbIX YMEHUI U HABBIKOB.

B xoz1e moAroToBKM K CEMHHAPCKOMY 3aHATHIO HEOOXOIMMO NIPOYUTATh KOHCIIEKT JIEKLIUHY,
U3YYUTb OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCSA C JOIOJHUTEIBHOW JINTEPATYPOH, BBIIOJIHUTH
BBIJJAHHBIE IIPEIOJABATENIEM IIPAKTUYECKHE 3ajgaHud. lIpuy 3TOM ydecTb pexkoMeHIanuu
npernojaBaTess U TpeboBaHUs nporpaMmsl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKLIUY, Jie1as B HEM
COOTBETCTBYIOLIUE 3AIIUCH U3 JINTEPATYPHI.

JKenarenpHO IpyU MOArOTOBKE K NMPAKTUYECKUM 3aHATHUSAM 110 JUCLHUIUIMHE OJHOBPEMEHHO
HCIIOJIB30BaTh HECKOJIBKO NCTOYHUKOB, PACKPBIBAIOIIUX 3aJaHHBIE BOIIPOCHI.

Ha npakTuueckux 3aHATUSX oOyyaromuecss ywarcs I'paMOTHO H3JaraTb NpOOJIEMBI,
CBOOOJTHO BBICKA3bIBATh CBOM MBICIH M CYXJICHUS, pACCMAaTPUBAIOT CHUTYallUH, CTIOCOOCTBYIOIIINE
pasBUTHIO MpodeccuoHanbHOM KoMmeTeHTHOCTH. CieqyeT MMeTh B BHY, YTO IMOJATOTOBKA K
[PAKTUYECKOMY 3aHSITHIO 3aBUCUT OT (OpMBbI, MECTa IPOBEACHUS CEMHMHApPAa, KOHKPETHBIX
3aJ]aHUi U IOpy4eHuil. DTO MOXeT ObITh HalKMCaHHe JOKJIAAa, 3cce, pedepara (¢ mocae yromum
UX 00CYKIEHHEM), KOJUIOKBUYM.

Memoouueckue pekomeHOauUU NO OPZAHUZAYUU CAMOCHOAMENbHOU PadOmbl
CamocrosrenbHas padota (o B.M. [lano «caMoCTOSTENbHBIN — 4EI0BEK, UMEIOIIUN CBOU
TBEp/IbIe YOSIKICHHUS») OCYILIECTBIIICTCS MIPH BeeX (popMax oOydeHMs: OYHOM U 3a0UHOM.
CamocrosrtenbHas paboTra 0OyyaroIIMXCsl - CIOCOO aKTUBHOTO, LEJIEHApPaBIEHHOTO
PUOOPETEHUS CTYAEHTOM HOBBIX /IJIsl HETO 3HAHUN U YMEHUI 0€3 HENOCPEACTBEHHOT'O Y4acTus B
3TOM Ipouecca npenozgasaresneil. [ToBblieHne posin caMoCTOSTENbHON paboThl 00yYaromuXcs
IIpY NPOBEICHUY PA3JIMYHBIX BUIOB YUEOHBIX 3aHITUH MPEIoIaraer:

— ONTHMH3ALMIO METOJOB OOYy4YeHMs, BHEJPEHHE B Y4eOHBI mpolecc HOBBIX
TEXHOJIOTUH 00yueHUsI, TOBBIMAIOIINX TPOU3BOAUTENBHOCTh TPY/AA MpenojaBareis, akTHBHOE
HCI0JIb30BaHNE UH(POPMAIIMOHHBIX TEXHOJOTUH, TO3BOJISIIOIINX 00y4aroIeMycs B y100HOe JUIst
HEro BpeMsi OCBauBaTh yueOHBIH MaTepHal;

—  IIMPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIIECHCTBOBAHNE METOAMKH IIPOBEICHHS NPAKTUK U HayYHO-MCCIIEA0BATEIbCKOM
paboThl 00y4JarOUIMXCS, MMOCKOJIbKY MMEHHO 3TH BHJbI yueOHOH paboThl B MEpBYIO ouepeib
TOTOBSIT O0YYAIOIINXCS K CAMOCTOSITEIbBHOMY BBIIIOJIHEHUIO TPO(ECCHOHATIBHBIX 3a7ay;

—  MOJEPHM3ALMI0 CUCTEMBI KYpPCOBOIO M JHUIUIOMHOIO IPOEKTHPOBAHMS, KOTOPAs
JI0JKHA TTOBBILIATE POJIb CTYAEHTA B 10100pe MaTepuaa, oUcKe MyTel peleHus 3aaay.

CamocrosTenbHass paboTa MPUBOAUT CTYAEHTa K TIOJYyYEHUIO HOBOIO 3HaHUS,
YIIOPSIOYSHHIO U YIITyOJIEHUIO HMEIOIINXCSl 3HAaHUH, (POPMUPOBAHMIO Y HETO PO eCCHOHATBHBIX
HaBBIKOB U yMeHU. CamocTosiTenpHast paboTa BBITIOTHSET Pl ) yHKITAN:

—  pa3BUBAIOLIYIO;

—  “H(OPMAIIMOHHO-00yYaOIIYI0;

—  OpPHUEHTHPYIOIIYIO ¥ CTUMYJIUPYIOILYIO;

—  BOCIUTHIBAIOUIYIO;

—  HCCIIEJ0BATEIbCKYIO.

B pamkax Kypca BBIITOJIHSAIOTCS CJEAYIOIINE BUJIbI CAMOCTOSATEIbHONU padOThI:

1. TIIpopabGotrka y4eOHOro wmarepuana (IO KOHCIEKTaM, Yy4eOHOW U Hay4dHOH

IuTeparype);
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2. BrolnonHeHne pa3HOYPOBHEBBIX 33/1a4 U 3a/IaHUI;
3. PaGota ¢ TecramMu 1 BOIIpOCaMH JIJisi CAMOTIPOBEPKH;
4. BBINOTHEHUE UTOTOBOM KOHTPOJIHHON PaOOTEHI.

CryneHTaM peKOMEHAYETCSl ¢ cCaMOro Haudajaa OCBOCHHUS Kypca paboTaTh C JIUTEpaTypoil U
npeyiaraeMbIMH 33JJaHUSIMU B JOPME MOATOTOBKHU K OYEPETHOMY ayAUTOPHOMY 3aHsTHIO. [Ipn
STOM aKTYaIM3UPYIOTCS UMEIOLIMECs 3HaHMs, a TakKe co3Jaercs 0as3a s yCBOEHHS HOBOIO
MaTrepuaa, BO3SHUKAIOT BOMPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJy4YaeT B ayJAUTOPHUH.

Heo0OxoaumMo 0TMETUTh, 4TO HEKOTOPBIE 3a1aHUS ISl CAMOCTOSITENIbHOM padoThI IO Kypcy
UMEIOT ompeneicHaylo crnenuduky. [Ipu oOcBoeHMM Kypca CTYISHT MOMKET IOJIh30BAThCS
OuOIMoTEeKON By3a, KOTOpas B IOJIHOM Mepe o0ecredeHa COOTBETCTBYIOUICH JHMTEpaTypou.
3HAUYUTENIbHYIO IOMOIIb B MOJTOTOBKE K OYEPEIHOMY 3aHITHIO MOXET OKa3aTh MMEIOIIMICS B
y4eOHO-METOIMYECKOM KOMILIEKCE KpPAaTKUN KOHCHEKT JIeKIHii. OH e MOXEeT UCII0JIb30BaThCs U
JUISL 3aKpETUICHHsI MOJyYeHHOTO B ayauTopuu Marepuaia. CaMmocrosiTenbHas paboTa CTy/IeHTOB
IpEeyCMOTPEHa Yy4YeOHBIM TIUIAHOM U BBIMOJHIETCS B 00s3aTENIbHOM MOpsiiKe. 3aJaHust
MPEAJIOKEHBI IO KaXJI0W U3y4aeMOU TeMe U MOTYT TOTOBUTHCS MHIUBUYAJIbHO WIH B TPYIIIIE.
[To HEOOXOAMMOCTH CTYACHT MOXKET oOpamarbcsi 3a KOHCYJbTallMell K MpernojaBaTelio.
BrinonHenue 3a1aHnii KOHTPOJIMPYETCSI U OLIEHUBAETCS IIPENIOJABATEIIEM.

Jns  ycnmemHoro camMoCTOATENBHOIO HW3Y4YEHUsl MaTephalla CEeroJHd HCIOIb3YITCA
pa3IUYHBIE CPEACTBA OOYYCHHS, CPEeIU KOTOPBIX 0c000€ MECTO 3aHMMAOT HH(OPMAIMOHHBIC
TEXHOJIOTHH Pa3HOTO YPOBHS U HAPABICHHOCTH: 3JICKTPOHHBIC YIEOHUKH U KYPCHI JIEKIIHA, 0a3bl
TECTOBBIX 3aJIaHUK W 3aJad. DJEKTPOHHBIH Y4YeOHUK MPEICTaBIsSCT COOOH mporpaMmMHOE
CPENCTBO, MO3BOJIAIONIEE PEACTABUTH JUIsl U3YUEHUSI TEOPETUUECKUI MaTepual, OpraHnu30BaTh
anpoOHpoOBaHUE, TPEHAXK U CAMOCTOATEIbHYIO TBOPUECKYIO padOTy, IOMOTalOIIEe CTYAEHTaM U
MIPENO0/IaBaTelll0 OLICHUTh YPOBEHb 3HAHUM B ONPENEICHHON TEMAaTHKE, a TAaKKe COJeprKallee
HEOOXOUMYIO CIPaBOYHYIO HH(POPMAIUIO. DIIEKTPOHHBIN y4eOHHK MOXKET MHTETPUPOBATH B
cebe BO3MOKHOCTHU Pa3IUYHbIX MeIarOrH4eCKUX MPOTrPAMMHBIX CPEACTB: 00yUYaIoIIUX IPOrpamm,
CIIPaBOYHHMKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOIIHUX MTPOTPaAMM.

Jlns ycrenrHol opraHu3aliiii CaMOCTOSITENIbHOM paboThl BCE aKTHUBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelbHbIE pecypchbl B ceTu HTepHeT: cucTeMbl TECTUPOBAaHUS IO
pa3IMYHBIM O0NIacTsM, BHUpPTyalbHbIE JEKIWH, Ia0OpaTOpHH, MPH STOM IOJH30BATEIIO
JIOCTATOYHO MMETh KOMIBIOTEp W TMOAKIIoueHne K MHTepHeTy i TOro, YTOOBI CBSA3AThCS C
MpenoiaBaTesieM, pellaTh BEIYMCIUTEIbHBIE 331a41 U MOJIy4YaTh 3HaHus. Vcrnonb3oBaHue cerei
YCUJIMBAET POJIb CaMOCTOSITENbHOM pabOThl CTyAEHTa M IO3BOJSET KapAWHAJIbHBIM 00pa3oM
M3MEHUTH METOJIMKY MpENnogaBaHus.

CTyneHT MOXKET IMoJIydaTh BCE 3a/laHUsl U METOJIMYECKHE YKa3aHUs 4epe3 cepBep, 4To AAeT
€My BO3MOXXHOCTh TPUBECTH B COOTBETCTBHE IHUYHBIE BO3MOKHOCTH C HEOOXOAMMBIMHU IS
BBITIOJIHEHHS PaboT Tpyno3arpaTtaMu. CTyJEHT UMEET BO3MOXKHOCTD BBITMIOJHSATH pa0OTy 10Ma UITH
B ayauTopuu. bojblnoe BocmuTaTenbHOE W 00pa30BaTEIbHOE 3HAYEHHE B CAMOCTOSTEIILHOM
y4eOHOM TpyJie CTyJeHTa UMEET CaMOKOHTPOJb. CaMOKOHTpPOJIb BO30YK/IaeT U MOAJEPKUBAET
BHMUMaHUE M HHTEPEC, IMOBBIIIAET AKTUBHOCTh MaMSATH M MBILUICHUS, IO3BOJIAET CTYIEHTY
CBOEBPEMEHHO OOHAPYXUTh M YCTPAHUTHh JOMYIIEHHbIE OMMOKH U HEAOCTATKH, OOBEKTHBHO
ONpENIETUTh YPOBEHb CBOMX 3HAHUM, NMpakTUYecKUx ymeHuil. Camoe JOCTYIHOE U IPOCTOe
CPEICTBO CAMOKOHTPOJIS ¢ IPUMEHEHHEM HMH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH -
3TO psAJZl TECTOB «on-line», KOTOpbIE MO3BOJISIOT B PEKUME PEATLHOTO BPEMEHHU ONPENEIUTh CBOM
YPOBEHb BJIQJCHHUS TPEIMETHBIM MAaTEpPHAJIOM, BBIIBUTH CBOM OIIUOKH H TOJYyYUTH
PEKOMEHIAIMHU 10 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypou
Bcro nmuteparypy MOKHO pa3iefuTh Ha YYEOHUKH U ydeOHBIE MOCOOWS, OpUTHHAIHHBIC
Hay4YyHbIe MOHOTpauYecKre UCTOYHHUKHU, HAyYyHbIe MyOMUKallMKd B TepUoANYecKoil meuatu. U3
HAX MOJXKHO BBIJICTIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JOTMOJHHUTEIBHYI0 |
JTUTEpaTypy Uil YTIyOIeHHOTO U3YYCHUS TUCITUTLTHHEL.
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W3ydenune AUCHUIUIMHBI CIEyeT HAaUMHATh C y4eOHMKA, TOCKOJIBKY YYeOHUK — 3TO KHUTA,
B KOTOPOW M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 110 ONPEICIEHHOMY IIPEIMETY B COOTBETCTBUU C
LENSIMU | 33J]a4aMi 00y4eHUs!, yCTaHOBJICHHBIMH ITPOTPaMMOH.

[Tpu pabote c auTeparypoil HEOOXOIMMO YYMTBHIBATh, YTO MUMEIOTCSA Pa3IUYHBIE BHJIbI
YTCHUS, U KAXKIbIH U3 HUX HUCIIOJIB3YETCS Ha ONPEICIICHHBIX 3TAallaX OCBOCHUS MaTepHaa.

IIpeosapumenvbroe UTeHUE HANPABIECHO Ha BBIABJICHHE B TEKCTE HE3HAKOMbIX TEPMHUHOB U
IIOMCK MX 3HA4CHM B CIIPABOYHOM JIMTepaType. B 4acTHOCTH, IpU YTEHUU YKa3aHHOM JIUTEPATYPbI
HE00X01MMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH OHATHSL.

Cke603H0€e umeHue TpenroaracT NpoOYTEHUE Marepuaga OT Hadajga 10 KoHua. CKBO3HOE
YTEHUE JIUTepaTypbl U3 IPUBEJEHHOTO CIIUCKA JaeT BO3MOXHOCTb CTYJEHTY C(hOPMUPOBATH CBOJL
OCHOBHBIX MOHATHUH U3 U3y4aeMOl 001aCTH U CBOOOTHO BIIAJIETh UMHU.

Bvibopounoe — Hao00pOT, UMEET LIEIbI0 MOUCK M OTOOp Marepuana. B paMkax naHHOro
Kypca BBIOOpOUHOE UTEHUE, KaK CIIOCOO OCBOEHMS COJIEpKaHus Kypca, I0JKHO UCIIOJIb30BaThCs
IIPY ITOATOTOBKE K NPAKTUYECKUM 3aHATUAM I10 COOTBETCTBYIOIIUM pa3eilaM.

Ananumuueckoe uymeHue — 3TO KPUTHYECKUH pa3dOp TEKCTa C MOCIEAYIOIUM €ro
KOHCIIeKTUpoBaHHeM. OCBOEHUE yKa3aHHbBIX MOHATUH Oyner Hambonee 3(p(HEKTUBHBIM B TOM
cllydae, €Ci IPU YTEHUU TEKCTOB CTYJIEHT OYyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCHl. YacTh u3
3THX BompocoB chopmynupoBana B POC B nepeune Bonpocos Juist codecenoBanus. Ilepeuenn
3TUX BOIPOCOB OTPAHNUYEH, IO3TOMY Ba)KHO HE TOJIBKO COJEPKAHUE BOIIPOCOB, HO CaM IIPUHIUIIT
OCBOEHUS JIUTEPATYPBI C IIOMOILBIO BOIIPOCOB K TEKCTaM.

Henbto usyuaroweco uteHus: sABisieTcsl TiyOOKOE U BCECTOPOHHEE NMOHUMAHUE y4eOHOMU
uHpopmanuu. ECTb HECKOJIBKO MPUEMOB M3YJarOIero YTEeHUS:

1. YreHue 1o anropuTMmy Ipeanosaraetr pasouenue nHpopManuyd Ha OJIIOKH:
Ha3BaHUE; aBTOP; UCTOUHUK; OCHOBHAs Hjes TEKCTa; (aKTUUYECKUH MaTepual; aHaJIu3
TEKCTa IIyTEM COIIOCTAaBJIEHUsS HMMEIOUIUXCS TOYEK 3PEHUS II0 PacCMATPUBAEMBIM
BOIIPOCaM; HOBH3Ha.

2. IIpyueM nOCTaHOBKH BOIIPOCOB K TEKCTY UMEET CIICIYIOLIUN aITOPUTM:

- MEIJIEHHO ITPOYUTATh TEKCT, CTAPasCh IOHATH CMBICII U3JI0’KEHHOT0;

- BBIJIETIUTH KJIFOYEBBIE CIIOBA B TEKCTE;

- 1I0CTapaThCsl MOHATh OCHOBHBIE UIEH, IOJTEKCT U 001K 3aMbICel aBTOpa.

3. [Ipuem Te3upoBaHus 3aKiro4aercs B (GOPMYJIUPOBAHUU TE3HCOB B BUJE
ITOJIOXKEHUH, YTBEPIKAECHUN, BBIBOJOB.

K »TOoMy MoOXHO J00aBUTP M HHBIE MPHEMBI: MpHEM pePepupoBaHUs, TPUEM
KOMMEHTHPOBAHUS.

Baxnoii cocTaBistomiei Jr000r0 COJIMIHOTO HAYYHOTO W3JAHUsl SIBISETCS CIHMCOK
JUTEpaTyphl, Ha KOTOPYI ccbliaeTcsd aBTop. [Ipm BO3HMKHOBEHMH HMHTEpeca K KaKOH-TO
o0cyxaeMoii B TEKCTe ITpoOJIeMe BCeria €CTh BO3MOKHOCTh OOPAaTUTHCS K CIIUCKY OTHOCAIIEHCS
K Hell muTeparypsl. B aToM ciyyae Bes mpo6iema kak Obl pa30MBaeTCst Ha COCTaBIISIIOIME YaCTH,
KaKJ1asd U3 KOTOPBIX MOXKET U3y4aThCsl OTAEIBHO OT ApyruX. [Ipu 3TOM Ba)KHO HE TEPSITh U3 BUIA
00NN KOHTEKCT U HE TIOrpy>KaThCs Ype3MEPHO B JI€TANIU, IOTOMY UTO TAKMM 00pa30M MOXKHO He
YBUJIETh TJIABHOTO.

[TonroroBka K 5K3aMeHy JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTrepHana,
MaTepuaia MpakTUYECKUX 3aHATHI ¢ 00s3aTelnbHBIM OOpallleHueM K OCHOBHBIM y4e€OHHKaM IO
Kypcy. OTO HO3BOJIMT UCKIIIOYUTH OIIMOKH B TOHUMAaHUU MaTepualia, 00JerYuT ero OCMbICICHHE,
IIPOKOMMEHTUPYET MaTepral MHOTOYHCICHHBIMU TPUMEPAMH.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIIMHBI

8.1. Tpebosanusa Kk mamepuaibHo-mexXHUUECKOMY 00ecneueHuIo
Jisa peanuzanuu pabodeii mporpaMMbl TUCHUTIIHHBI UMEIOTCS CIIEIIMAIbHBIC TOMETICHUS
TSl TIPOBEJICHUS 3aHATUN JICKIIMOHHOTO U CEMHUHAPCKOTO THIA, TPYIIOBBIX M WHIWBHUIYATHHBIX
KOHCYJIbTAIIMH, TEKYIIErO0 KOHTPOJISI U MPOMEXKYTOUHOM aTTECTALUM, a TAKXKE MOMEIICHUS s
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CaMOCTOSITENIbHOW PabOThl M TIOMEIIEHUS JUIsl XpaHeHU U MPOPUIAKTHUECKOTO 00CITyKUBAaHUS
o0opynoBanus. CrienanbHble TOMEUICHHUS] YKOMILIEKTOBAHbI CIIEIIMATU3UPOBAHHON MeOeNbio U
TEXHUYECKUMHU CpPEACTBAa OOY4YECHHs, CIY>KAIIUMHU JAJIs MPEACTaBICHUS HHOOPMAIK OOJIBIION
ayJUTOPHUH.

JUia  mpoBeleHUsT 3aHATUM  JIEKIIMOHHOTO THUIAa HMEIOTCA  JEMOHCTPALMOHHOE
o0opynoBanue u yuyeOHO-HarmsgHble mocodus. [lo aucuumnuue «VHOCTpaHHBINM S3BIK B
npodeccuOHaTBHOMN cepey» UMEIOTCS MPE3CHTAUH 110 OTACIBHBIM TeMaM Kypca, MO3BOJISIONINE
HanOosiee 3(hPEKTUBHO OCBOUTH MPEICTABIICHHBIN yUeOHBIN MaTepral.

[Tpu npoBeeHUN 3aHATUH JIEKIIMOHHOTO/ CEMHUHAPCKOTO THIIA 3aHSATHIA UCTIONb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOe 0becnedeHue:

— IIponyxtel Microsoft (Office, Desktop EducationALNG LicSaPk OLVS Academic
Edition Enterprise) moamucka (Open Value Subscription);

— AwntHBHpycHOe mnporpammHoe obecneuenue Kaspersky Endpoint Security
Cranpaptabiii Russian Edition;

— AltLinux (AnsT O6pa3zoBanue 8);

€c80000HO pacnpocmpansemvle NPOSPAMMbL:

— Academic MarthCAD License - maTemaTH4ecKoe MpOrpaMMHOE oOecrieueHue,
KOTOpPO€ TO3BOJISIET BBINOJIHATh, AaHAJIM3UPOBATh BAXKHEUIINE MHKEHEPHBIE PacueThl U
00OMEHUBATHCS UMU;

— WinZip ans Windows - mporpamm Jutst CKaTusi M pacliakoBKH (Hailyios;

— Adobe Reader nns Windows — mporpamma aiis utenus PDF ¢aiinos;

— Far Manager - KOHCONBHBIN (hailyIOBBII MEHEIKEP IJIsi ONEPALUOHHBIX CHCTEM
cemerictBa Microsoft Windows.

IIpn ocymecTBieHuu 00pa30BaTENbHOIO MpoIlecca CTYACHTaAMH M IpernojaBaTesieM
HCIONIB3YIOTCS cleAyrolue MHPopMaloHHo crpaBodnbie cucteMbl: DBC «Alludpoykey», IbC
«Koncynbsrant crygenra», CIIC «Koncynbrant mitocy, CIIC «l"apanTy.

8.2 Ocobennocmu peanuzayuu OucCyuUnIUHGL 011 UHBATUOO8 U JIUY, C O2PAHUYEHHBIMU
603MOHCHOCMAMU 300P0BbA

JUisi CTYZAEHTOB C OIpaHUYEHHBIMH BO3MOXKHOCTSIMM 3/0POBBSI CO3/IaHbl CIEIHAIbHbIE
YCIIOBHS IS TIOJTY4eHHs 00pa30BaHus. B ensX JOCTYIMTHOCTH TOTY4YEHHUS BBICIIIETO 00pa30BaHuUs
1o o0pa3zoBaTeIbHBIM IPOrpaMMaM MHBAIMIAMH M JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
3JI0pOBbsI YHUBEPCUTETOM 00ECTICUHBACTCSI:

1. AnpTepHaTUBHAs Bepcus 0pUIMAIBHOTO caiita B ceTd «MHTepHeT» /Ui c1a00oBUISAIINX;

2. J11s MHBATUAOB C HApYLIEHUSAMU 3peHus (cIaboBUISAIINE, CIIETIBIE)

- NPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOIIEro OOyyaromeMycs HeoOXOAMMYIO MOMOIIb,
IyOIMpoBaHME BCIYX CIPABOYHON WH(GOpPMAIMKA O pACIHCAHUHM yYeOHBIX 3aHATHH;, HAINYHE
CPEACTB JUIsl YCWJIEHUS OCTAaTOYHOIO 3peHus, OpaijgeBcKOW KOMIBIOTEPHOW TEXHHUKH,
BUCOYBEIMYUTENCH, MpOrpaMM HEBHU3YaJIbHOTO JIOCTyNa K HH(OpMAIMH, MTpOTrpamMM-
CHHTE3aTOpPOB PeYH U JPYruX TEXHUYECKHX CPEACTB IpHeMa-niepeaadn yueOHol nHpopManuu B
JOCTYITHBIX (OpMax Ui CTYACHTOB C HAPYIICHUSIMH 3PEHHS,;

- 3aJJaHMsI JUIS BBITTOJIHEHHSI HA 3K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TIMCHMEHHBIC 3aJ]aHWs BBIMOJHSAIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS AaCCHUCTEHTY
00y4JarmuMcs;

3. JIns MHBAIMAOB W JIAIl C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI IO CIIYXY
(cmabocnpIianue, TIyxue):

- Ha 3a4eTre/IK3aMeHe TMPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYCHTY HEOOXOANMYIO
TEXHUYECKYIO IIOMOIIb C Y4€TOM WHAUBHUIYAIbHBIX 0COOCHHOCTEH (OH MOMOTaeT 3aHATh paboyee
MECTO, TIEpEIBUTATHCS, TPOYUTATH U OPOPMHTH 3a/IaHKE, B TOM YHCIIE 3aITUCHIBAs O] TUKTOBKY);

- 3a4eT/7K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMme;
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4. JIns MHBAIUIOB W JIMI[ C OTPAHWMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, WMEIOLINX
HapYIICHHUST OTIOPHO-JIBUTATENIBHOTO alapara, CO3JAaHbl MaTepUAIbHO-TEXHUYECKHE YCIOBHUS
o0ecreynBaroIye BO3MOXKHOCTh OECHpPEnsSTCTBEHHOr0 JOCTyna OOy4Jarolmuxcsi B y4deOHbIC
MIOMEIICHUS, OOBEKTY MHUTAHUs, TyaJeTHbIE W JpPyrue TMOMEIICHUS YHHBEPCHTETA, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMEIICHHUSIX (HATHYUE PACIIUPEHHBIX JBEPHBIX MTPOEMOB, IOPyUHEH
U APYTHX MPUCITOCOOIECHUH ).

- THCHMCHHBIC 3aJ]aHUs BBIMONHIIOTCS HA KOMIBIOTEPE CO CHEIUATH3HUPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOUTCS B YCTHOU (hopme.

OOyuaroniuecs: U3 Yuciia JIMI ¢ OTPaHUICHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI 00CCIICUCHBI
AIIEKTPOHHBIMU 00Pa30BaTEIBHBIMU pecypcamu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM HX
3JI0POBBSI.
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9. JIuct n3meHeHui (I0MOTHEHUIT) B padoyeil mporpaMme JUCIHHIIMHBI

B pab0OYyI0 IPOTrpaMMy 10 TUCHHIIIHHE «MIHOCTpaHHBIH A3bIK B TPO(ECCHOHANBHOM cheper
no HanpasyieHuto noarotToBku 03.03.02 dwusuka (I[Ipoduns: «Pu3uka KOHICHCUPOBAHHOTO
cocrossHUsi») Ha 20 -20  y4ueOHBIN rox

n/n

duemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX U3MEHEHUI
(momoiHeHU)

IIpumeyanue

OO6cyxaeHa U peKOMEHI0BaHa Ha 3aceaHuy Kadenpsl TeopeTnyeckor U SKCIIePHUMEHTAIbHON

buzuku

ITpotokon Ne _oT «_ »

3aBenyromuii kageapoit

202 T
/ M.X. X0KOHOB
MOJITHACH D.1N.O0.
» 202 r.

«
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IIpnioxenne 1

Pacnpenesienue 0aJ1710B TeKylero U pyoe:;xHoro KOHTPOJIs

Non Buo xonmponn Cymma 6annos
/n Obwan cymma | 1-1 mouka 2-a mouka | 3-amouka
Ilocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
Texywuii KOHMPOb: 00 30 6annos 00 10 6. 0010 6. 00 10 6.
Omeem Ha 5 eonpocos om000l56.| om00do5 6. om0 0o 5 6. | om0 0o 5 6.
ITonHbIM TpaBUIIBHBIN OTBET 1o 15 damios 50. 50. 50.
Henonnelii npaBWIbHBINA OTBET or 3 nol5 6. orl 1056.| orlmo56.| orlmo56.
OtBeT, coaepKallluii HETOYHOCTH, 00. 06. 06. 00.
OIINOKHU
Boinonnenue CAMOCHOAMEIbHBIX
3a0anuil (pewienue 3a0ay, 3a0anuii)
om000156.| om00056. |om00o56 |om0oo56
Pybesxicnuvtit konmponw 00 30 6annoe 00 10 6. 00 106. 00 10 6.
TECTHPOBaHHE or 0- 10 126. | or0- 1046. | ot 0-m046. | ot 0- 10 46.
KOJUTOKBUYM or0m0186.| or0m066.| or0m066.| or0 1m0 606.
Hmozo cymma mexyuwiezo u
Pybexcnozo Konmpons 0o 70bannos 0o 230. oo 230 00 246

IlepBelii 3Tan (0a30Bblii)ypoBeHb) — OLICHKA
«Y/J0BJIETBOPUTEILHO»

He MeHee 36 0.

He menee 12 6.

He menee 12 0

He Menee 12 6

Bropoii 3Tanm (NpPOABMHYTBHI)ypOBeHb) —
OLIEHKA «XOPOILI0»

menee 70 0.
(51-69 6.)

menee 23 0

menee 23 0

menee 240

Tpetuii 3Tan (BbICOKMI YPOBEHb) - OLIEHKA
«OTJIMYHO»

He menee 70 0.

He Menee 23 6.

He menee 23 6

He MeHee 240
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Ipuiio:xkenne 2.

KpuTepnn OICHKH Ka4YeCTBa OCBOCHUA TUCHHUIIIMHDBI

Bannel
N . | Pesynbrar .
(perTHHTOBOI OCBOCHIS TpeboBanus ypoBHIO cPOPMHUPOBAHHOCTH KOMIIETEHIINI
OLIEHKH)
O6yqa}0mnﬁcsl OCBOMIJI 3HaHHWA, YMCHUS 1 HABBIKW BXOAANIIUC B COCTAB
KOMIICTCHIINN
VYK-4.1 CnocobeH BOCIIpUHUMATh U CO3/1aBaTh YCTHYIO M TUCbMEHHYIO
pedb B cdepe IeoBOM KOMMYHHUKAIMU HAa TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu
YK-4.2  CnocoOeH  OCyIIECTBIATH  IEPEBOJ U aHAIM3
npoeccnoHabHO-OPUEHTUPOBAHHOTO ~ TEKCTa, BECTH  JEJIIOBYIO
3ayreno | HEPENHCKY, THAJIOT U JUCKYCCUIO HA HHOCTPAHHOM SI3bIKE
(6e3 VYK-4.3 Cnoco0GeH BOCHpHHHMATh, aHAJIW3UPOBATh W KPUTHUYECCKH
npoueaypsl | OLEHUBATH YCTHYIO U MMCbMEHHYIO J€I0BYIO HHYOPMALIUIO HA POJHOM
62-70 caayu SI3BIKE
3ayera) I[NIKC-2.1 CmnocobeH TpOBOAWTH TEXHUYECKYIO BepH(PHUKALUIO U
oOciykMBaHUE MPUOOPOB, aNMapaToB M METOJIWK TUATHOCTHKU H
JICUCHUS
I[IKC-2.2 CnocobeH mpoBOAWTH (PU3UKO-TEXHUYECKOE OOecreueHue
JAy4eBOW (paJAMallMOHHOW) JUArHOCTHUKM W Tepamnuu, sAepHOU
MEIULHHBI, JTO3UMETPUYECKUA KOHTPOJIb U PpagualdOHHYIO
0€3011acHOCTb
I[IKC-2.3 CrnocobeH pa3pabaTeiBaTh M OOECHEUMBATH YIPaBICHUE
MEIUIIMHCKUMHU HHPOPMAIIMOHHBIMHA CUCTEMAMHU
3autero (¢ OOyuaromuiics mposBiIseT yKa3aH£II)IC K(U)MHeTeHuMI/I, }}'0 HE B [10JIHOM
. | 00beMe BXOIAIIMX B MX COCTaB AercTBUN. OOydYaroMics MOXET
36-61 fpoLeAypoH JOTYCTUTh HEKOTOPBIE HETOYHOCTH, HETPYObIE OIIMOKH, 3aTPYIHATHCS B
;;ii‘;;l) H3JI0KCHHUU MAaTCpHajia, HO IPAaBUJIIbHO OTBCYUATh HA 3aJaBaCMbIC EMY
BOIIPOCHI.
MeHee 36
He 3auTeHo | KommereHnuu He copMUPOBAHEI
Oamra
«3aumeno» BbICTaBIseTCS OOydarolleMycs, MPOJAEMOHCTPUPOBABILIEMY  IIOJHOE,

BCECTOPOHHEE, OCO3HAHHOE IPABUIILHOE 3HAHUE INPOTPAMMHOIO MaTepualla U H3JI0KUBLIEMY
OTBET JIOTUYHO, I'PaMOTHO, yOEIUTENbHO, TOTOBOTO K JaibHeHmeMy NpopecCHOHATbHOMY
COBEPILECHCTBOBAHUIO.

IIpu otBere oOywaromwuiicss MOXET JOMYCTUTb HEKOTOpPblE HETOYHOCTH, HErpyoOble
OLIMOKH, 3aTPYAHATHCS B CAMOCTOSATEILHOM M3JI0’KEHHH MaTepuana, HO IPaBUIbHO OTBEYaTh Ha
3a/1aBaeMbI€ €My BOIIPOCHI, B PE3yJbTATE€ HABOJAILIMX BOIPOCOB C IOMOIIBIO IIPENOAABATEISA
UCTIPABIIAThH JOMYIICHHBIE OITMOKH U HETOUHOCTH.

«He 3aumeno» Moxet ObITh BBICTaBIEHO OOyuaronieMycs, 0OHapyKUBIIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHHe Y4eOHO-NPOrpaMMHOI0 Marepuana, JOMyCKaloleMy rpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JI0KHUTh OTBET HAa BONPOC, OTBEYAIOLIEMY HENPABUWIBHO WU
HE JIaloIIeMy OTBET Ha 3aJJaHHbIe BOIPOCHI. JIeMOHCTpUPYEMBbIH YPOBEHb 3HAHUN HE MOXKET OBITh
MPU3HAH IOCTATOYHBIM JIJIsl MPOPECCHOHATBHON AEITEIbHOCTH.
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KpnTeplm OLICHKH Ka4YeCTBAa OCBOCHHUSA JUCIUIIJINHBI HA 8 ceMecTpe

Texkyumuii 1 pyoeKHbIH KOHTPOJIb

Cemectp [IIxana oneHuBaHUs
0-35 GamnoB 36-50 G6amioB 51-60 6ammoB 56-70 6amioB
8 YactruuHoe [Tonnoe unu | [Tonnoe unu | [TonHoe
MOCeIIeHNe YaCTUYHOE YaCTUYHOE MOCEIICHUE
ayJIUTOPHBIX MOCEIICHUE MOCEIICHUE ayJIUTOPHBIX
3aHATHUH. ayJAUTOPHBIX ayIUTOPHBIX 3aHATUN.
HeynosnerBopuren | 3aHATHIA. 3aHATHI. [Tonnoe
bHOE BbINOJIHEHUE | HacTuuHOE [Tonnoe BBIIIOJIHEHHUE 51
MPAKTUYECKUX BBIIIOJIHEHHE BBIIIOJIHEHHE 3almTa
pabor. [Tnoxast | mpakTUYECKHUX MPaKTUYECKUX MPaKTUYECKUX
MOATOTOBKA K | paboT. pabor. 3aHSATHUH.
OaJThHO- Brinosinenue Brinosinenue Brinosinenue
PEUTHUHTOBBIM KOHTPOJIbHBIX KOHTPOJIbHBIX KOHTPOJIbHBIX
MEPOIPHUATHUSIM. paboT, TECTOBBIX | pabOT, TECTOBBIX | pabOT, TECTOBBIX
Crynent HE | 33J1aHUi, OTBETHI | 3aJaHUM, OTBETHI | 33JJaHUI, OTBETHI
JIOTTYCKaeTCst K | Ha KOJUJIOKBUYME Ha | HA KOJUIOKBUYME€ | HA  KOJUIOKBHYME
MIPOMEKYTOUHOU OILICHKH Ha OLICHKHU | Ha OILICHKH
aTTeCTaIluu «YIOBJIETBOPUTEIH | «XOPOIIOY. COTIUYHOY.
HOY.
HpOMe)KYTOLIHaH arTecTauus

Cemectp [lIkana oueHUBaHUs

HeynosnerBoputenbH | Y 10BIETBOPUTENIBH Xoporio OTnn4HO
0 0 (81-90 6annoB) (91-100
(36-60 6anoB) (61-80 6amnoB) 0aioB)

8 Crynent umeer 36-60 | Ctyaent umeet 36- | Ctynent umeer 51- | CtyneHt
O6amnoB mo wuroram | 50  GammoB mo | 60  OamioB  mo | umeer  61-70
TEKYLIEro U | UTOTaM TEKYIEro U | UTOraM TeKyIero u | 0aanoB o
PYOEKHOTO KOHTPOJIS, | pyOSKHOTO pyOexxHOrO UTOTaM
Ha JK3aMEHE He Jall | KOHTPOJI, Ha | KOHTPOJIS, Ha | TEKyLIEro |
MOJIHOTO OTBETA HU HA | DK3aMEHE Jan | IK3aMeHe Jan | pyoekHOTo
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIM OTBET Ha | KOHTPOJsS, Ha

OJIMH BOMPOC U | OAWMH BOMPOC U | DK3aMEHE Jal
CryneHt HMMEET | YaCTUYHO YaCTUYHO MOJIHBIA OTBET
36-45 OamioB 10 | (TTOJIHOCTHIO) (TIOJTHOCTBIO) Ha OJIUH
UTOTaM TEKYLIEro U | OTBETUJI Ha BTOPOM. | OTBETUJI HA BTOPOM. | BONIPOC u
pyoexunoro koutpois, | Ctynent umeer 46- | CtyneHt umeer 61 | vacTuaHO
Ha DdK3ameHe Jjgan |60 OamoB 1o |— 65 OamioB 10 | (ITOJHOCTHIO)
MOJTHBIA OTBET TOJBKO | UTOTaM TEKYIIETO U | UTOraM TEKYIIETO U | OTBETHII Ha
Ha OJINH BOINPOC pyOeXKHOTO pyOexHOTO Bropoil. Ilpmu

KOHTPOJIS, Ha | KOHTPOJIS, Ha | perieHun

HK3aMEHe Jan | IK3aMeHe Jan | 3axa4y

MOJHBIA OTBET Ha | MOJHBIA OTBET HAa | MOKAa3bIBAET

OJIMH BONPOC WJIH | OAMH BOMPOC | | IIy0OKue
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YaCTUYHO OTBETHII
Ha o0a Borpoca.

CtyneHt
UMEET TI0 HTOraMm
TEKYIIETOo u
pyOEKHOTO
KOHTPOJIA 61-70
0aioB Ha
9K3aMEHE He Jai
MOJIHOTO OTBETA HH
Ha OJTUH BOIIPOC.

YaCTHYHO OTBETHII
Ha BTOPOM.
CryneHt umeer 66-
70  OGamioB 1O
UTOTaM TEKYIIEro 1
pyOexxHoro
KOHTPOJIS,
9K3aMCHE Jan
TTOJTHBIN OTBET
TOJBKO Ha OJUH
BOITPOC.

Ha

3HaHUs
Marepuaa.
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