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1. ITacnopT ¢oHIA OLIEHOYHBIX CPEICTB 0 JUCHUILINHE
«MHocTpanHbIil s3bIK (IIpoBUHYTHIN yPOBEHB )»

Taﬁ.lmua 1. Hepeqeﬂb OLICHOYHBIX CPEACTB TEKYIIECI0o KOHTPOJIA

No Paznen/ rema dopmu HanmenoBanue cpe/icTB TEKYILETO KOHTPOJIS
JUCIUTUTUHBI pyemsle
KOMIIETE
HIUHU
Pa3nen 1. 3agaHue I MPOBEICHUS 3a4e€Ta, KOHTPOJIbHBIE
MexaHuKa 1 €€ OCHOBHBIE paboThI IS
pazziensl. 3aKOHbI MEXAaHUKH. VK-4.3; | TeKymiero  KOHTPOI, 3ajaHue s
1 Brinarommuecs yueHsie, VK-4.4; | TPOBENCHHS — MOJCIMPYEMOH  CHTyalHH
paboTaBiue B 00J1acTH VK-4.6 | «Konbepenumsn»
MEXaHHKH. 3anaHue JUid COCTaBIEHMS JIEJIOBOIO IHMCbMA -
MIPUTJIAILIECHUS
Paznen 2. MamuHocTpoeHHe. 3ajaHue 11 NPOBEICHMS 3a4€Ta, KOHTPOJIbHBIE
Tema 1. paboThI st
CormnpoTuBieHnE VK-4.3; | TeKylero KOHTpPOJIA, 3a7aHue 1A
2 MaTepHaoB. VK-4.4; | OpoBeneHHUs  MOJEIUPYEMOM  CHUTyaluu
Marepuansl, VK-4.6 | «Kondepenuus» 3aganue st COCTaBICHHS
IIPUMEHSIEMbIE B JIEJIOBOTO MUChMA - MPUTIIAIICHUS
MAaIIMHOCTPOEHUH.
Pa3zpen 2: MammHocTpoeHue. 3ajgaHue A NMPOBEACHUS 3a4eTa, KOHTPOJIbHBIC
Tema 2: Tumsl gBUTaTENIEH. ) paboThI s
YK-4.3 ’ | TEKyIIEro  KOHTPOJIA,  3aJaHue Ui
3 YK-4.4; IIPOBEACHUS  MOJACIUPYEMOM  CHUTyallUH
YK-4.6 «Kondepenus» 3amanue 175 COCTaBICHUS
JIEJIOBOTO MUChMA - MPUTIIAIIICHUS
Pa3zpnen 3: DnexkTporexHuka u DK3aMeHaI[MOHHbIE OUIIEThI, KOHTPOJIbHBIE PAOOTHI
SJICKTPOHHUKA VK-4.3 : JUIA
4 Tema 1: 3akoHbI VK-4.4; [TEKYIEro KOHTPOIS, 3aJaHHe JUIi MNpPOBEICHHS
AJIEKTPOTEXHUKHU. VK-4.6 |Monemupyemoit cutyannn «Konpepenuus
3ajaHue AJi1 COCTAaBJICHUs] aHHOTALlUU CTaTbU
Pa3zpnen 3: DnexkTporexHuka u DK3aMeHaIMOHHbIE OUIIEThI, KOHTPOJIbHBIE PAOOTHI
AIIEKTPOHHUKA TSt
Tewma 2: Tennenuun YK-4.3; |rexymero KOHTpoNs, 3aJaHHe IS IIPOBEICHHS
5 Pa3BUTHS IIEKTPOHUKH. YK-4.4;  |monemupyemoit curyanmn «KoHpepeHms»
NHHOBalIMOHHBIE YK-4.6  |3ananue 115t cOCTaBICHNS aHHOTALMH CTAThH
MaTepHuabl B AJICKTPOHHKE.

qDopMa HpOMC)KyTO‘-IHOfI arTTeCTanuu: 3K3aMCH




2. Ilepeyenb KOMIETEHIUI, ¢ YKa3aHHEM 3TANOB UX (JOPMHUPOBaHUS B Ipolecce OCBOCHUS

AUCHUTLTUHBI
Taouauna 2. Ilepeyenn komnereHuuii, GopMHpyeMbIX B Npolecce 0CBOCHUS TUCHUTLIMHBI
dopmupyemMble [Inanupyembie pe3ynbTaThl 00yUYEHUs 110 Bupl oieHOUHBIX
KOMITETECHIIUN JUCLUIIIMHE, XapaKTePU3YIOIIUE 3TAIbI CPEICTB

(hopMUpOBaHUST KOMITETEHITHIA

YK-4. Cnocoben
MIPUMEHSTh
COBPEMEHHBIE
KOMMYHUKaTHBHbBIE
TEXHOJIOTHH, B TOM
qucie Ha
HMHOCTPaHHOM(BIX)
sI3BIKE(ax), IS
aKaJeMHYECKOT0 U
poheCCUOHATEHOTO
B3aUMOJECICTBUSA

VK-4.3. CocraBnser
TUIIOBYIO JIEJIOBYIO
JOKYMEHTAITUIO JIJIsI
aKaJeMHYECKUX U
npodeccHoHaATEHBIX
ejen Ha
WHOCTPAaHHOM
SI3BIKE.

VK-4.4. Co3naer
pasiuyHble
aKaJIeMHUYCCKUE WITH
npodeccuoHanbHbIe
TEKCThI Ha
HHOCTPaHHOM
SI3BIKE.

YK-4.6.
[Ipencrasnser
pe3yabTaThl
HCCIIEN0BATENBCKON
U IIPOEKTHOMN
NeSITETLHOCTH Ha
Pa3IUYHBIX
MyOJIMYHBIX
MEpONPUSITHSIX,
Y4acTBYET B
aKaJIEeMUYECKUX U
podeCCHOHATHHBIX
JUCKYCCUSX Ha
WHOCTPaHHOM
SI3BIKE.

3HaTh: 3anaHus

- oco0eHHOCTHU CHUCTEMBI M3Y4aeMoOro | pernpoayKTUBHOIO
WHOCTPAHHOTO (QHTJIMHCKOr0) s3bIKAa B €ro | YpPOBHS:
(hoHeTnUECKOM, JIEKCUYECKOM u - Ilucemennsiit
rpaMMaTHYE€CKOM acCIleKTaX; COIMOKYJIbTYPHBIE U MepPeBO/l
SI3BIKOBBIE HOPMBI TPOECCHOHATBHOTO OOLICHHS,

a Takke TMpaBWIa  PEUEBOrO0  ITHUKETA,

MO3BOJISIOIINE CHELHUATUCTY 3¢ dexTuBHO

WCIIO0JIb30BaTh MHOCTPAHHBIN S3bIK KaK CPEIICTBO

OOIICHHsI B COBPEMEHHOM MOJHUKYJIbTYPHOM

MHUPE;

YMeTh: 3aganus

- YuTaTh M TEPEBOJIUTH JIUTEpPaATypy MO | PEKOHCTPYKTUBHOIO
CHeIHalbHOCTH 0e3 cloBaps C IEeNbI0 TMOHCKA | YpPOBHS:

HeoOxo Mo nHpopManmm; - Kommuiekr

- BECTH JIEJIOBYIO IIEPEIUCKY; 9K3aMEHALIMOHHBIX
- COCTaBJISITh aHHOTAIIMU HAYYHBIX CTaTEeH; OouneToB

- y4acTBOBaTh B
poeccnoHAEHOTO XapaKTepa;
- BBICTYIIATh C JOKJIaJ0M Ha HHOCTPAHHOM S3bIKE
Ha KOH(EepeHIMIX, CEMUHApaX C UCIIOJIb30BAHUEM
MYJIbTUMEIUNHOMN MPE3CHTALUU.

JAUCKYCCHUAX

- 3aganus mis
MIPOBEACHUS 3a4eTa

Bmaners:

- HaBBIKaMU H YMEHUSAMHU OOIIIeHHS
MOCPEJICTBOM SI3bIKA, T.€. IMepeaBaTh MBICIH H
0OMEHUBAThCS UMHU B Pa3NUYHBIX CUTYyalHsIX B

rporecce B3aUMOJICUCTBUSA c JIpYyTUMHU
YYaCTHUKAMHU o01ieHus, HPaBUIIBHO
HCIIOJIB30BaTh CUCTCMY SA3BIKOBBIX, COIINO-
KYJbTYPHBIX U PEYEBBIX HOPM;

- CIIOCOOHOCTBIO BbIOMpAThH CrocoObl
KOMMYHUKAaTHBHOTO  TIOBEICHUS, aJIeKBaTHbIE
ayTEeHTUYHON CUTyallu OOILEHUS;

- YMEHUSIMH HOCTPOCHUS LEJIOCTHBIX,

CBSI3aHHBIX U JIOTUYHBIX BBICKA3bIBAHUMN DPa3HBIX
(YHKIIMOHATBHBIX CTHIIEH pedn;

- YMEHMSIMH T[€peBOJla HAay4YHOH JIUTEpaTyphl,
JIEJIOBOM MEPEMUCKH, TIOATOTOBKH YCTHOTO
BBICTYTIICHUSL.

3agaHus MPaKTUKO-
OPUEHTHPOBAHHOTO

HCCICA0BATCILCKOI'O

/ TBOPYECKOT'0 YPOBHSI:
MOJIEeIUpyeMbIe
CHUTYAIIWH,
COCTaBIICHUE
AHHOTAIIMU CTAThH,
HaITMCaHHe JIeIOBOTO
nrcbMa




3. BaJlIbHO-PEeHTUHIOBAasA CUCTEMA OLleHMBAHUS

Taouauna 3. Pacnpenesienue 6aJ1710B 110 BUAaM y4eOHOH padoTbl — 1 u 2 cemecTp

Bun yueGHOM paboThI, 32 KOTOPYIO CTaBSITCS OaJLIbI banbl
Texymuii KOHTPOJIb: 0-100
B TOM YHCJI€ IPOMEKYTOYHAS aTTeCTalus 0-30
UTOTI'O 0-100
Taoauna 7.1. PacnpeaesieHnue 6a/1710B 10 TeKylIeMY KOHTPOJIIO YCIIEBA€MOCTH
1 cemectp
No ‘ Bua pabor ‘ Min Max
1. OOs3arenpHas 4acTh
1.1 Texyumii KOHTPOJIb YCIIEBAEMOCTH 110 IPOBEPKE CPOPMHUPOBAHHOCTH OCTATOUHBIX
3HaHUI
Texymuii koHTposib yeneBaemocTH (TKY) 0 10
1.2 BrinonHeHne npakTudeckux paboT
1.2.1 MexaHuKa U €€ OCHOBHBIE Pa3/IEIbl. 10 15
Tema 1. 3akoHbI MexaHUKU. Briaromyecs yueHsle,
paboTagiire B 001aCTH MEXaHUKHU.
1.2.2 MammuHocTpoeHue. 10 15
Tema 1. ConpoTuBienre marepuaiaoB. Matepuaisl,
pUMEHsIeMbIe B MAITMHOCTPOCHUHT
Htoro GamoB no o0s3aTeabHON YacTu 20 40
2. BapuaruBHas 4acThb
2.1 Pedepar «Pusnueckue uccie0BaHusi HHHOBAIITMOHHBIX 1 5
MaTepUaIoB»
2.2 VYuactue 8 HUPC 10 25
23 VYyactue B onumnuaje (pusnka, MaTeMaThKa, THOCTPaHHBIN 5 10
A3BIK)
23.1 y4acTue 5 5
23.2 npusep 10 10
24 [TyOnukanus B MHASKCUPYEMOM >KypHaJie (COBMECTHO ¢ 10 10
Iperno/iaBaTesieM)

2.5 AkcenepanroHHas nporpamma/ npoekT PocMounonexu 20 40
2.5.1 y4yacTue 20 20
252 TpaHT 40 40

[TpomerxyTouHas aTTecTalus IO AUCHUIINHE 0 40
HToro 6anioB no BapuaTUBHOM YacTU 40 60
HToro 6a1oB 1o JUCIMILIMHE 100
2 cemecTp
Ne ‘ Bun padot ‘ Min | Max

1. O0s3arenpHas 4acThb

1.1

Texkymui KOHTPOJIb YCIIEBAEMOCTH 1O IPOBEPKE CHOPMUPOBAHHOCTH OCTATOUHBIX

3HAHUU
Texymuii konTposib yeneBaemocTH (TKY) 0 10
1.2 BeinonHenne npakTu4eckux paboT
1.2.1 Mammnoctpoenne. Tema 2: Tunel gBAraTeneu. 8 10
122 DneKTpOoTeXHHKA U 3JeKTpoHuKa Tema 1: 3aKoHbI 6 10
IEKTPOTEXHUKH.
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DJIEKTPOTEXHUKA U AJIEKTpOHUKA. TeMa 2: TeHIeHIIur pa3BUTHS

1.2.3 6 10
ANEKTPOHUKHU. IHHOBAIIMOHHBIE MaTepUaIbl B AIEKTPOHUKE.
Htoro 6anyioB o o0sa3aTeaIbHOM YacTu 20 40
2. BapuaruBHas 4acTb
21 Pedepar «Pusndeckue ucciaen0BaHusI HHHOBALIMOHHBIX 1 5
MaTepHUaIOB)
2.2 VYyactue 8 HUPC 10 25
73 VYyactue B onumnuaze (¢pusnka, MaTeMaTHKa, 5 10
] WHOCTPAHHBIN SI3bIK)
2.3.1 y4yacTue 5 5
232 IpU3ep 10 10
24 [TyOnukanus B MHASKCHPYEMOM KypHalie (COBMECTHO ¢ 10 10
) MIPENO0/IaBaTEIIEM )

2.5 AKcenepanmoHHas rnmporpamma/ mpoekT Pocmoronexu 20 40
2.5.1 y4yacTue 20 20
252 IPaHT 40 40

IIpoMexyTouHast arTecTanys No JUCIUIUIMHE 0 40
Htoro 6anioB no BapuaTUBHOM 4acTU 40 60
Hrtoro 6aju10oB 110 JUCLUAILINHE 100

4. Cozlep)lcalme OLHCHOYHBIX CPEACTB TEKYIIEI0 KOHTPOJIsA. KpnTepnu OICHUBaAHUA

3agaHus penpoaIyKTHBHOIO YPOBHS:

KoMmniekr KOHTPOJIbHBIX paﬁoT AJISl TEKYIIEIr0o KOHTPOJIsA (HHCBMCHHLIﬁ nepeBou) mo

JUCHUILINHE

WHOCTPAHHBIN A3BIK (ITPOJIBUHYTHIA YPOBEHbD)

1 cemectp
Bapmuanr 1

HepeBez[I/ITe TCKCT MMCbMCHHO:

Failure theories




There are four failure theories: maximum shear stress theory, maximum normal stress theory, maximum
strain energy theory, and maximum distortion energy theory. Out of these four theories of failure, the
maximum normal stress theory is only applicable for brittle materials, and the remaining three theories are
applicable for ductile materials. Of the latter three, the distortion energy theory provides most accurate
results in majority of the stress conditions. The strain energy theory needs the value of Poisson's
ratio of the part material, which is often not readily available. The maximum shear stress theory is
conservative. For simple unidirectional normal stresses all theories are equivalent, which means all theories
will give the same result.

Maximum Shear Stress Theory — This theory postulates that failure will occur if the magnitude of the
maximum shear stress in the part exceeds the shear strength of the material determined from uniaxial
testing.

Maximum Normal Stress Theory — This theory postulates that failure will occur if the maximum
normal stress in the part exceeds the ultimate tensile stress of the material as determined from uniaxial
testing. This theory deals with brittle materials only. The maximum tensile stress should be less than or
equal to ultimate tensile stress divided by factor of safety. The magnitude of the maximum compressive
stress should be less than ultimate compressive stress divided by factor of safety.

Maximum Strain Energy Theory — This theory postulates that failure will occur when the strain energy
per unit volume due to the applied stresses in a part equals the strain energy per unit volume at the yield
point in uniaxial testing.

Maximum Distortion Energy Theory — This theory is also known as shear energy theory or von Mises-
Hencky theory. This theory postulates that failure will occur when the distortion energy per unit volume
due to the applied stresses in a part equals the distortion energy per unit volume at the yield point in
uniaxial testing. The total elastic energy due to strain can be divided into two parts: one parcauses
change in volume, and the other part causes change in shape. Distortion energy is the amount of energy
that is needed to change the shape.

Bapuanr 2

Materials, such as solids, liquids and gases, are composed of molecules separated by space. On a
microscopic scale, materials have cracks and discontinuities. However, certain physical phenomena can
be modeled assuming the materials exist as a continuum, meaning the matter in the body is continuously
distributed and fills the entire region of space it occupies. A continuum is a body that can be continually
sub-divided into infinitesimalelements with properties being those of the bulk material.

The validity of the continuum assumption may be verified by a theoretical analysis, in which either some
clear periodicity is identified or statistical homogeneity and ergodicity of the microstructure exists. More
specifically, the continuum hypothesis/assumption hinges on the concepts of a representative elementary
volume and separation of scales based on the Hill-Mandel condition. This condition provides a link
between an experimentalist's and a theoretician's viewpoint on constitutive equations (linear and nonlinear
elastic/inelastic or coupled fields) as well as a way of spatial and statistical averaging of the
microstructure.!!!

When the separation of scales does not hold, or when one wants to establish a continuum of a finer
resolution than that of the representative volume element (RVE) size, one employs a statistical volume
element (SVE), which, in turn, leads to random continuum fields. The latter then provide a
micromechanics basis for stochastic finite elements (SFE). The levels of SVE and RVE link continuum
mechanics to statistical mechanics. The RVE may be assessed only in a limited way via experimental
testing: when the constitutive response becomes spatially homogeneous.

2 cemecTp

Bapmuanr 1

The modern understanding of the properties of a semiconductor relies on quantum physics to explain the
6



movement of charge carriers in a crystal lattice. Doping greatly increases the number of charge carriers
within the crystal. When a doped semiconductor contains mostly free holes it is called "p-type", and when
it contains mostly free electrons it is known as "n-type". The semiconductor materials used in electronic
devices are doped under precise conditions to control the concentration and regions of p- and n-type
dopants. A single semiconductor crystal can have many p- and n-type regions; the p—n junctions
between these regions are responsible for the useful electronic behavior.

Some of the properties of semiconductor materials were observed throughout the mid 19th and first
decades of the 20th century. The first practical application of semiconductors in electronics was the 1904
development of the cat's-whisker detector, a primitive semiconductor diode used in early radio
receivers. Developments in quantum physics in turn allowed the development of the transistor in
1947 and the integrated circuit in 1958.

A large number of elements and compounds have semiconducting properties, including:

. Certain pure elements are found in Group 14 of the periodic table; the most commercially
important of these elements are silicon and germanium. Silicon and germanium are used here
effectively because they have 4 valence electrons in their outermost shell which gives them the ability
to gain or lose electrons equally at the same time.

. Binary compounds, particularly between elements in Groups 13 and 15, such as gallium arsenide,
Groups 12 and 16, groups 14 and 16, and between different group 14 elements, e.g. silicon carbide.
. Certain ternary compounds, oxides and alloys.
. Organic semiconductors, made of organic compounds.
Bapuant 2

Semiconductors are defined by their unique electric conductive behavior, somewhere between that of a
conductor and an insulator. The differences between these materials can be understood in terms of
the quantum states for electrons, each of which may contain zero or one electron (by the Pauli exclusion
principle). These states are associated with the electronic band structure of the material. Electrical
conductivity arises due to the presence of electrons in states that are delocalized (extending through the
material), however in order to transport electrons a state must be partially filled, containing an electron
only part of the time. If the state is always occupied with an electron, then it is inert, blocking the passage
of other electrons via that state. The energies of these quantum states are critical, since a state is partially
filled only if its energy is near the Fermi level (see Fermi—Dirac statistics).

High conductivity in a material comes from it having many partially filled states and much state
delocalization. Metals are good electrical conductors and have many partially filled states with energies
near their Fermi level. Insulators, by contrast, have few partially filled states, their Fermi levels sit within
band gaps with few energy states to occupy. Importantly, an insulator can be made to conduct by
increasing its temperature: heating provides energy to promote some electrons across the band gap,
inducing partially filled states in both the band of states beneath the band gap (valence band) and the band
of states above the band gap (conduction band). An (intrinsic) semiconductor has a band gap that is
smaller than that of an insulator and at room temperature significant numbers of electrons can be excited
to cross the band gap. A pure semiconductor, however, is not very useful, as it is neither a very good
insulator nor a very good conductor. However, one important feature of semiconductors (and some
insulators, known as semi-insulators) is that their conductivity can be increased and controlled
by doping with impurities and gating with electric fields. Doping and gating move either the conduction
or valence band much closer to the Fermi level, and greatly increase the number of partially filled states.



3agaHus NPAaKTHKO-OPHEHTHPOBAHHOIO / MCCJIEI0BATEIbCKOI0 / TBOPYECKOI0 YPOBHS:
3ananue QUi IPoBeieHNsI MUCbMEHHON KOHTPOJILHON padoThl «OdunuanbHoe MUCHMO»

Your institution is holding a conference “Tenth International Conference on Sustainable Water
Resources Management”

Write an invitation letter to one of the key speakers, Professor Challenger inviting him to the
conference. Include the following:

the location (the address of your institution)

the dates: 19-22 May 2021

the purpose of the conference is fo bring together researchers who are interested in sustainable
development issues and challenges, water environment management and ecosystems research.

the contact details: site www.RSHUconf2021.ru. 202 1confl@wRSHU.ru.

contact person (conference coordinator: your name a telephone number)

Add abstracts reception details (the closing date, the volume) and details of the Newsletter publication
(Internet site, the date of issue).

3amaHue ISl HATUCAHUS AHHOTAIMM CTATHbM:I10100paTh CTATHIO 10 TEME MATUCTEPCKON TUCCEPTAIIUH.
O06mwem ctatbu oT 3 000 3HaKOB ¢ Tpobenamu. Hanmmcats anHoTamuio. O6bseM 1000 -1200 3HakoB ¢ npobenamu.

3ananue 1A npoBeieHUs Moaeaupyemoii cutyanun «Kondepenuusn»
(TeKkyuuil KOHTPOJIb)
10 JUCIHUILINHE

WHOCTPAHHBIN SA3BIK (ITPOJIBUHYTHIA YPOBEHD)

Mopenupyemas curyanusi «Kondepenunus»
1. IlpenBapuTenbHO M3y4NUTh NOATOTOBJICHHBIE IIPENOJABATEIEM METOIWYECKHE YKa3aHUsA IIO
COCTaBJICHUIO HAyYHOI'O JOKJIaZa HA MHOCTPAHHOM SI3bIKE (1I€JIb, CTPYKTYpa U COJEpKaHHUe J0KIaaa), a
TaKXKe JIEKCHYEeCKUH MaTepuan Ui HalMCaHUs JOKJIaJa M €ro IMOCJIEAYIOUIero OoO0CYXIeHHsS Ha
KOH(EpEeHIIHH.
2. CocTaBUTh TEKCT JAOKJIaJa Ha MHOCTPAHHOM S3BIKE IO OJHOM M3 TEMaTHK, INPEJIOKEHHBIX
IpernojiaBaTeseM, JJM00 Mo TeMe JUIJIOMHOTO UCCIIEAOBAHMSL.
3. IloaroToBUTH NMPE3EHTALMI0 HA MHOCTPAHHOM SI3bIKE Ul JEMOHCTPALIMA OCHOBHBIX IOJIOKEHUHN
paccMaTpuBaeMoil IpoOIeMBbl, UCTIOIb3Ysl COBPEMEHHbIE TEXHUYECKHE CPE/ICTBA.
4. BsICTYnuUTbH Nepe] ayAUTOPUEH ¢ TOKIaJOM U Mpe3eHTaluel (BpeMs BBICTYIIJICHUsS — 5-7 MUHYT),
IPUHSTH aKTUBHOE YYacTHE B MOCIIEAYIONIEM O0CYKIEHUH J10KIa/1a HA MHOCTPAHHOM SI3BIKE.
5. IloaroTroBuTh BONPOCHl HA MHOCTPAHHOM SI3bIKE JUISl OOCY)K/IEHUS JOKJIAJ0B JPYTUX YYaCTHUKOB
KoH(pepeHIMHU. [[puHIMAaTh aKTUBHOE y4acTHe B 0OCYKIEHUH JTOKJIAJIOB.

4. Copep:xaHue OLICHOYHBIX CPEACTB MPOMEKYTOYHOM aTTecTanuu. Kpurepun onennBanns

Kommnuexr 3apannii a5 nposeaenus 3adera (1 cemecrp)
Bapuanr Ne 1

3aganue 1. [TucbeMeHHBIN IEpEBO TEKCTA

Forensic engineering has been defined as "the investigation of failures - ranging from serviceability to

catastrophic - which may lead to legal activity, including both civil and criminal”. 1t therefore includes

the investigation of materials, products, structures or components that fail or do not operate or function as
8



intended, causing personal injury, damage to property or economic loss. The consequences of failure may
give rise to action under either criminal or civil law including but not limited to health and safety
legislation, the laws of contract and/or product liability and the laws of tort. The field also deals with
retracing processes and procedures leading to accidents in operation of vehicles or machinery. Generally,
the purpose of a forensic engineering investigation is to locate cause or causes of failure with a view to
improve performance or life of a component, or to assist a court in determining the facts of an accident.
It can also involve investigation of intellectual property claims, especially patents.

Failure mode and effects analysis (FMEA) and fault tree analysis methods also examine product or process
failure in a structured and systematic way, in the general context of safety engineering. However, all such
techniques rely on accurate reporting of failure rates, and precise identification, of the failure modes
involved.

There is some common ground between forensic science and forensic engineering, such as scene of crime
and scene of accident analysis, integrity of the evidence and court appearances. Both disciplines make
extensive use of optical and scanning electron microscopes, for example. They also share common use of
spectroscopy (infrared, ultraviolet, and nuclear magnetic resonance) to examine critical evidence.
Radiography using X-rays (such as X-ray computed tomography), or neutrons is also very useful in
examining thick products for their internal defects before destructive examination is attempted. Often,
however, a simple hand lens may reveal the cause of a particular problem.

3ananue 2. PedepupoBanmue

SURFACE HARDENING, a process that includes a wide variety of techniques, is used to improve the
wear resistance of parts without affecting the more soft, tough interior of the part. This combination of
hard surface and resistance to breakage upon impact is useful in parts such as a cam or ring gear, bearings
or shafts, turbine applications, and automotive components that must have a very hard surface to resist
wear, along with a tough interior to resist the impact that occurs during operation. Most surface treatments
result in compressive residual stresses at the surface that reduce the probability of crack initiation and
help arrest crack propagation at the case-core interface. Further, the surface hardening of steel can have
an advantage over through hardening because less expensive low-carbon and mediumcarbon steels can
be surface hardened with minimal problems of distortion and cracking associated with the through
hardening of thick sections. There are two distinctly different approaches to the various methods for
surface hardening:

Methods that involve an intentional buildup or addition of a new layer

Methods that involve surface and subsurface modification without any intentional buildup or increase in
part dimensions

Bapuant Ne 2
3ananue 1. [InceMeHHBIN IepeBo]] TEKCTa

Case-hardening or surface hardening is the process of hardening the surface of a metal object while
allowing the metal deeper underneath to remain soft, thus forming a thin layer of harder metal (called the
"case") at the surface. For iron or steel with low carbon content, which has poor to no
hardenability of its own, the case-hardening process involves infusing additional carbon or nitrogen
into the surface layer. Case-hardening is usually done after the part has been formed into its final shape,
but can also be done to increase the hardening element content of bars to be used in a pattern
welding or similar process. The term face hardening is also used to describe this technique, when
discussing modern armour.

Hardening is desirable for metal components that are subject to sliding contact with hard or abrasive
materials, as the hardened metal is more resistant to surface wear. However, because hardened metal is
usually more brittle than softer metal, through-hardening (that is, hardening the metal uniformly
throughout the piece) is not always a suitable choice. In such circumstances, case-hardening can produce
a component that will not fracture (because of the soft core that can absorb stresses without cracking), but
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also provides adequate wear resistance on the hardened surface.

Flame or induction hardening are processes in which the surface of the steel is heated very rapidly to high
temperatures (by direct application of an oxy-gas flame, or by induction heating) then cooled rapidly,
generally using water; this creates a "case" of martensite on the surface.

3anmanwue 2. PedepupoBanue

A deformation mechanism map is a way of representing the dominant deformation mechanism in a
material loaded under a given set of conditions and thereby its likely failure mode. Deformation
mechanism maps usually consist of some kind of stress plotted against some kind of temperature axis,
typically stress normalized using the shear modulus versus homologous temperature with contours of
strain rate.!'”) For a given set of operating conditions calculations are undergone and experiments
performed to determine the predominant mechanism operative for a given material. Constitutive equations
for the type of mechanism have been developed for each deformation mechanism and are used in the
construction of the maps. The theoretical shear strength of the material is independent of temperature and
located along the top of the map, with the regimes of plastic deformation mechanisms below it. Constant
strain rate contours can be constructed on the maps using the constitutive equations of the deformation
mechanisms which makes the maps extremely useful.l”]

Deformation maps can also be constructed using any two of stress (normalized), temperature (normalized)
and strain rate, with contours of the third variable. A stress/strain rate plot is useful because power-law
mechanisms then have contours of temperature which are straight lines.

Deformation mechanism maps should not be confused with the similar but distinct failure mechanism
maps, which were also first developed by Ashby.

Bapuant Ne 3

3ananue 1. [lucbMeHHbI nepeBo]] TeKCTa

New developments in laser technology have had a substantial impact on the materials processing market
over the past decade, and there are now four different laser technologies that predominate. these are high
power direct diode lasers (HPDDIs), sealed CO2 lasers, fiber lasers, and flowing gas CO2 lasers. It is
important to understand the distinguishing output and operating characteristics of each of these sources.
The HPDDL is built from of diode laser bars, which are a single, monolithic semiconductor substrate on
which several emit

ters are fabricated. A single bar can have a total output as high as 100 W. These bars can be stacked close
together, and multiple stacks can be combined to produce extremely compact assemblies that deliver
multiple kW’s of laser power. Because the output of a HPDDL comes from numerous individual emitters
spread over an area several millimeters in size, specialized optics must be employed in order to convert
this raw output into a far-field format useful for most applications. This collected light can then be focused
on to the work piece directly (termed free space delivery), or channeled into a single optical fiber, enabling
remote (up to 30 meters) delivery of the laser source from the processing area. A typical output beam
from a free space HPDDL system (Figure 2) might be 12 mm x 1 mm at its point of focus, while a fiber
delivered system might produce a round spot that ranges from tenth’s to several millimeters. One key
advantage of HPDDLs is their wall plug (electrical conversion) efficiency, which is many times higher
than for any other laser type. This translates directly into lower operating cost for the system, since less
electricity is required to produce a given amount of output power. HPDDLs are also very physically
compact and lightweight compared with most other industrial lasers, therefore making their integration
cost very low. In addition, a closed loop cooling system can be connected to the diode stack affording a
typical operating lifetime of tens of thousands of hours. The end result is that
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HPDDLs offer substantially lower cost of ownership than other laser technologies. In addition, the initial
capital cost is usually lower for a HPDDL than for another laser type of equivalent output power.

3ananwue 2. PedepupoBanue

Continuum mechanics is a branch of mechanics that deals with the mechanical behavior of materials
modeled as a continuous mass rather than as discrete particles. The French mathematician Augustin- Louis
Cauchy was the first to formulate such models in the 19th century.

Materials, such as solids, liquids and gases, are composed of molecules separated by space. On a
microscopic scale, materials have cracks and discontinuities. However, certain physical phenomena can
be modeled assuming the materials exist as a continuum, meaning the matter in the body is continuously
distributed and fills the entire region of space it occupies. A continuum is a body that can be continually
sub-divided into infinitesimalelements with properties being those of the bulk material.

The validity of the continuum assumption may be verified by a theoretical analysis, in which either some
clear periodicity is identified or statistical homogeneity and ergodicity of the microstructure exists. More
specifically, the continuum hypothesis/assumption hinges on the concepts of a representative elementary
volume and separation of scales based on the Hill-Mandel condition. This condition provides a link
between an experimentalist's and a theoretician's viewpoint on constitutive equations (linear and nonlinear
elastic/inelastic or coupled fields) as well as a way of spatial and statistical averaging of the
microstructure.

Taoauna 4. Kpurepun oueHuBaHNWsI BHINOJHEHUSA KOHTPOJIbLHOM padoThl (MUChbMEHHbIH

nepeBoj) Mo JUCHHUIINHE

Kpurepuit onennBanus Pesyinprar
Henonusiii nepeBos (Menee '2). Henonnmanue conep:kanus TEKCTa MarCTPAHTOM. 0-10
0aioB

[TepeBeneno (2/3 — '2) TekcTa ¢ MHOTOUHUCIEHHBIMU JICKCUYECKUMH, TpaMMaTudeckumu u | 10 GamioB
CTHJIMCTUYECKUMU OIIHOKaMH, KOTOPBIE 3aTPYIHSAIOT 00liee MOHUMaHHE TeKCTa.
[TepeBo1 BBIMOTHEH B MOJIHOM 00beMe, HO BCTPEUAIOTCS JICKCUYECKUe, TpaMmaTndeckue | 15 6annos
Y CTHJIMCTUYECKHE HETOUHOCTH, KOTOPBIC HE MPEMATCTBYIOT 00IIeMy TOHUMaHHUIO
TEKCTa, OTHAKO HE

COTJIACYIOTCSI C HOPMaMHU JIUTEPATYPHOTO SI3bIKA U CTUJIEM HAYYHOTO M3JI0KEHUSI.

OO1as aeKkBaTHOCTh MIEPEBOIa TEKCTa B OTHOM 00beMe. OTCYTCTBHE CMBICIOBBIX 20
UCKaKeHUH. PyCCKUi TEKCT rpaMMaTHYECKH KOPPEKTEH, JICKCUKO-TEPMUHOIOTHYECKHE | OaJlIoB
€IMHUIIBI ¥ CHHTAKCUIECKUE CTPYKTYPBI, XapaKTePHBIC I HAYYHOTO CTHIIS PEUH,
COOTBETCTBYIOT HOPME H y3YyCY S3bIKa MEPEeBOIA.

Ta6auna 4.1 Kpurepuu onennBanust KOHTPOJAbHOM padoThl «OduuuaIbHOE MHCHMO»

Kputepun orieHnBaHus Pesynbrar

Bompoc 3aganust TOnBKO YacTM4HO 3aTpoHyT. Kommosunumm He xBaraer Joruku.| 0-10
3HAYUTENbHBIE CIIO)KHOCTH C HCHOJb30BaHUEM (AKTOB M MPOOJIEMHBIX BOMPOCOB B| OaiioB
KauecTBE CMBICIOBOW omnopsl. Hapyiena jgoruka u3noxeHus. JIEeKCUKa HCIOIb3yeTcs B
OTPaHUYEHHOM 00BEME, C CYIIECTBEHHBIMU OmMOKaMu. CTHIIb HE BCET/1a COOTBETCTBYET;
3agaHHOMYy ¢opmary peud. Ilpomecc KOMMYHMKAallMM YacTUYHO HapylleH H3-3a
3HAYUTENIbHBIX OLIMOOK (coriacoBaHue, BpeMeHHbIe (hopMbl). OHAKO IPOCTHIE SI3BIKOBBIE
(bOpMBI HCTIONIB3YIOTCSI MPABUIIBHO.
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Bomnpoc 3aganust MOHAT MPaBUIIBHO, TEMa YACTUYHO pacKpbita. Kommosummu yactuaHo | 10 6amios
HE XBaTaeT JIOTUKH. BO3MOXXHBI CTUIMCTHYECKHUE OTKIOHEHHS, OTCYTCTBHE CPEIICTB
CBSI3HOCTU TIIPH COXPAHEHWH IEJIOCTHOCTH TeKCTa. HEeKOTophle CIIOKHOCTH ¢
UCIOJIb30BaHUEM (DAKTOB M MPOOJIEMHBIX BOIMPOCOB B KAa4ECTBE CMBICIOBOW OIOPHI.
HebGonpimoe koamuecTBO cepbe3HBIX OMHUOOK (10 25% BbICKa3bIBaHWil), HE
MPEMSITCTBYIOMUX ~KOMMYHHUKanuu. [IpocTbie TrpamMmaTHyecKue CTPYKTYyphl HE
BBI3BIBAIOT 3aTPYIHCHHUIA,

JleMoOHCTpHpYyeT 3HaHHME 3aKOHOB KOMIO3HMIIMM U CTWISI M YMEHHE JIOTHYECKH BEpHO, 15 Oammos
apryMEHTUPOBAHHO U SICHO CTPOUTH MHUCbMEHHYIO0 pedb. CTHIIb OJTHOCTHIO COOTBETCTBYET
3agaHHOMY ¢opMaTy peud. Tema OOCTaTOUYHO XOPOIIO pacKphiTa. JlocTaTOYHBIA Jis
BBITIOJIHEHUS 32/1a41 00BEM JISKCHKHU U IMANa30H TPaMMAaTHYECKUX CPeICTB. B ocHOBHOM|
YMECTHOE yNOTpeOsieHHe JIEKCHYeCKuX enuHuil. Hebonpiioe KoamuecTBO OmMUOOK (10!
10% BbICKa3bIBaHUI), HE MPENATCTBYIONIMX KOMMYHHKAIMH. [IpocThie rpaMMaTudecKue
CTPYKTYPbI HE BbI3bIBAIOT 3aTPYIHEHHUI;

JleMOHCTpHUpYET 3HAHKWE 3aKOHOB KOMITO3HMIIMUA M CTHJIS U YMEHHE JIOTHYeCKH BepHo, | 20 Gamios
apryMEHTUPOBAaHHO M SICHO CTPOUTh MNHCbMEHHYK peub. CTUIb MOJHOCTHIO
COOTBETCTBYET 3aaHHOMY (hopmary peun. Tema packpbiTa B OJIHOM 00beMe. MbIcin
4eTKO Cc(hOPMYJIHUPOBaHbI, JOTrH4Yeckd odopmieHbl. [IpeanokeHHble B KayecTBe
CMBICIIOBOM OMOpPBI (haKThl M MPOOJIEMHBIC BOIPOCHI Pa3BEPHYTHI C HCIIOIH30BAHHEM
TBOPUYECKOTO BOOOpaXkeHUs. boraTelii U CII0XKHBINA MO CTPYKTYPE S3BIK, ITUPOKUNA 00BEM
JIEKCUKU (B COOTBETCTBUM C NPOWIECHHBIMHU pa3jeiaMi T'PaMMATHKUA U JIGKCHYECKUM
MarepuaioM). [Ipaktruecku 6e3 ommooK;

Tabauua 4.2 Kpurepuu oneHuBaHust HAMTUCAHUS «KAHHOTALMHU CTATHH

Kpurepun onienuBanus Pesynbrar

Bompoc 3amanus Tonpko yacTuyHO 3aTpoHyT. Kommosummu He xBaTtaer joruku. | 0-10
3HAYNTENBHBIE CIIOKHOCTH C HCIIOJIB30BaHHEM (PAKTOB W MPOOJEMHBIX BOIPOCOB B | OaiioB
KauecTBe CMBICIOBOM onopel. Hapyiiena yoruka nsznoxenus. JIekcuka ucnosb3yercs B
OTpaHUYECHHOM 00BEME, C CYIIECTBEHHBIMU OlnOKkaMu. CTUITh HE BCETJ]a COOTBETCTBYET
3amanHoMy Qopmaty peud. lIporiecc KOMMYHHMKAIlMM YacTUYHO HapyIlleH H3-3a
3HAUYUTENIbHBIX OMMUOOK (corjacoBaHue, BpeMeHHbIe (opmbl). OmHAKO MPOCTHIE
SI3BIKOBBIE (POPMBI UCIIONIB3YIOTCS MTPABUIIBHO.

Bormpoc 3aianus MoHAT MPaBWIBHO, TEMa YacTUIHO packpbita. Kommosuiuu gactuano | 10 6amioB
HE XBaTaeT JIOTMKUA. BO3MOXHBI CTHJIMCTUYECKHE OTKJIOHEHHS, OTCYTCTBHE CPEIICTB
CBA3HOCTH TIpM COXPAaHEHUM IEJIOCTHOCTH TeKcTa. HeKoTopble CIOXKHOCTH C
WCIIOb30BaHUEM (DaKTOB M TPOOJIEMHBIX BOIMPOCOB B KAYECTBE CMBICIOBOM OIMOPHI.
HebGonpimoe konmdecTBO cCepbe3HBIX OMMUOOK (10 25% BbICKa3bIBaHWil), HE
MPENSATCTBYIOMNUX KOMMYHHUKauu. [IpocTbie TpaMmaTtudeckue CTPYKTYpPhl HE
BBI3BIBAIOT 3aTPYIHECHHUI;

JIeMOHCTpHpYET 3HAHHE 3aKOHOB KOMIIO3WIIMHM M CTHJISI M YMEHHE JIOTHYECKH BepHO, | 15 Gamios
apryMEHTUPOBAHHO M SICHO CTPOUTb NHCbMEHHYIO peub. CTuiab NOJIHOCTBIO
COOTBETCTBYET 3a/JlaHHOMY ¢opMmaTy peud. Tema JOCTAaTOYHO XOPOIIO pPAaCKphITA.
JIOCTaTOUHBIN AJIS1 BBIOJHEHUS 33Jja4ul 00bEM JIEKCUKH U JMANa30H IPaMMaTHYECKUX
cpeactB. B ocHOBHOM yMecTHoe ymnoTpebiieHue JieKcuueckux enuHull. HeOosbimoe
Kos4yecTBO omuOoK (10 10% BBICKA3bIBaHMI), HE MPENATCTBYIOMINX KOMMYHHKAIIUH.
[IpocThie rpaMMaTHYEeCKHE CTPYKTYPhI HE BBI3BIBAIOT 3aTPYIHEHUH;

JleMOHCTpUpYET 3HAaHHWE 3aKOHOB KOMIIO3MIMM ¥ CTHJIS W YMEHHE Jiormuecku BepHo, 20 OaymoB
apryMEHTUPOBAHHO U SICHO CTPOMTH NHUCBMEHHYIO peub. CTHIB IOJHOCTBIO COOTBETCTBYET
3agaHHoMy ¢dopmary peun. Tema packpbITa B TOJIHOM 00beMe. MbICiin 4€TKO chOpMyTUpPOBAHBL,
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JIOTHYeCKH oopMIIeHBL. BoraTeiii M CIOKHBIHM [0 CTPYKTYpE S3BIK, IIMPOKUI 00BEM JIEKCUKH (B
COOTBETCTBHHM C TPOHJCHHBIMU pa3ieiaMH TPaMMATHUKU M JICKCUYECKHM MAaTePUAJIOM).
[TpakTruecku 6e3 omuoboK;

Ta6auna 4.3 Kputepuu onennBanusi nposeaeHusi Mmoaeanpyemoi curyauun «Kondepenuus»:

Kputepuu onenuBanust Pesynbrar

Bompoc 3amanus TOabkO uyacTMUHO 3aTpoHyT. Kommnosumuum He xBataer joruku. | 0-10
3HAYUTENbHBIE CIOXHOCTH C HCIOJB30BaHHWEM (DaKTOB M MPOOJIEMHBIX BOMPOCOB B | OaJIOB
Ka4yeCTBE CMbICIOBOM onopbl. Hapyiiena noruka u3inoxenus. JIekcuka ucnonb3yercs B
OrpaHMYeHHOM 00BEMe, ¢ cyllecTBeHHbIMH omubOkamu. CTuiab He Bcerja
COOTBETCTBYET 3ajaHHOMYy (opmaty peun. Ilpomecc KOMMyHHMKAalMKM YacCTHYHO
HapyIIeH U3-3a 3HAYUTEIbHBIX OMIMOOK (coriacoBaHue, BpeMeHHble popMbl). OHAKO
IPOCTHIE A3BIKOBBIC (POPMBI HCIIOIB3YIOTCSI IPABHIIBHO.

Bomnpoc 3a1anus NOHAT MPaBWILHO, TEMa YaCTHYHO packpbiTa. Kommosuiun yactnyno | 10 Gayios
HE XBaTaeT JIOTMKUA. BO3MOXXHBI CTHJIMCTHYCCKHE OTKJIOHEHUS, OTCYTCTBHE CPEJICTB
CBSI3HOCTH TIPM COXPAHEHUHM LEJIOCTHOCTH TeKcTa. HeKOoTopble CII0XKHOCTH C
UCIIOJIb30BaHWEM (PaKTOB M MPOOJIEMHBIX BOIPOCOB B KAYE€CTBE CMBICIOBOW OIOPHI.
He6onpimoe komu4yecTBO Ccephe3HbIX OMmUOOK (10 25% BbICKa3bIBaHUil), HE
MPEMSITCTBYIONMX KOMMYHHUKAIUu. [IpocThle TpamMMaTHYeCKHe CTPYKTYpbl HE
BBI3BIBAIOT 3aTPYTHCHHIA;

JIeMOHCTpHpYeT 3HaHWE 3aKOHOB KOMITO3UIIMU M CTHJIL M YMEHHE JIOTHUECKH BepHO, | 15 Gamios
aprYMEHTHPOBAHHO M $ICHO CTPOUTHh THCHMEHHYIO peyb. CTHIb TOJIHOCTHIO
COOTBETCTBYET 3aJaHHOMY (opmaTy peud. Tema JOCTaTOYHO XOPOLIO PACKPHITA.
JlocTaTouHBIi IS BHIIOJTHEHUS 3a/1a41 00BEM JIGKCUKH M IMANa30H TPaMMaTHYECKIX
cpenctB. B ocHOBHOM yMmecTHoe ymoTpeOiieHHe JeKcH4ecKux eaumHui. HeOombmioe
KOJIM4YecTBO OO0k (10 10% BbICKa3bIBaHUI), HE MPEMATCTBYIOIIMX KOMMYHHUKAIUH.
[TpocTble rpaMmaTHyecKie CTPYKTYPBI HE BBI3BIBAIOT 3aTPyAHEHUI;

JleMOHCTpHpYyeT 3HaHUE 3aKOHOB KOMIIO3UIIMM M CTHJIS U YMEHHE JIOTMYecKH BepHO, | 20 Gamnsos
apryMEHTUPOBAaHHO U SICHO CTPOUTh IHUCBbMEHHYIO peuyb. CTUIb MOJIHOCTHIO
COOTBETCTBYET 3aJJaHHOMY (hopMmaTy peur. Tema pacKpbITa B MOJIHOM 00beMe. MbIciu
4eTKO chopMyIupoBaHbl, Joruuecku ogopmiensl. [IpemioxkeHHble B KauecTBe
CMBICJIOBOH OMOpPBI (DaKThl M MPOOJIEMHbIE BOIIPOCHI Pa3BEPHYTHI C HUCIOIb30BAHUEM
TBOPYECKOTO BOOOpa)keHUs. boraTslii M CII0KHBIH [0 CTPYKTYPE SI3bIK, ITUPOKUN 00BEM
JEKCUKH (B COOTBETCTBUU C MPONICHHBIMU pa3jeflaMM T'PaMMAaTHUKU U JIEKCHYECKUM
mMarepuanioM). [Ipaktuuecku 6e3 onmooK;
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