MuHHCTEpCTBO HAYKHU U BhICIIEro obpasoBanus Poccuiickoit epepanuu

(enepanbHoe rocynapcTBeHHoe 510azKeTHOE 00pa30BaTeNbHOE YUpeKaeHHe

_ BBICILIETO 062330311}1“;1
POCCHICKHI IrOCYJAPCTBEHHBIN I JPOMETEOPOJIOT MYECKHIA
YHUBEPCHUTET

Kadenpa 3apy6exHoit HUI0NOruy i NpukiagHexX KOMMYHHKALHI
@OoHJ| OLIEHOUHBIX CPEJCTB AUCLHUIIIMHEI
b1.0.03 UnocTpanHbli A3bIK (MPOABHHYTHIN YPOBEH))
OcHoBHas npogeccroHanbHas 06pa3oBaresbHas MporpaMma

BBICILIEro 0Opa30BaHuUsI 10 HATPABJIEHHIO IIOrOTOBKH
(cereBas (hopma peanisanium)

03.04.01 IMpukaagHble MATEMATHKA H (PU3HKA

HanpasnenHocts (mpoduin):
«@u3HYeCKHe HCCIeJ0BAHUS HHHOBALIMOHHBIX MATEPHAJIOB

YpoBeHb:
Maructpartypa

®opma oOydeHus
Ounasn

Paccvorpena u yTBepikaeHa Ha 3aceJaHHH Kadeapbl
08.09.2022 r., nporokg,i Ne2
3aB. kadenpoii —— — Poguuena A.A.

ABTOp-pa3paboTUHK:
K.T.H., SIpmyxameropa ®.M.

Caukr-Tletepbypr 2022



1. IacnopT (onpa OLEHOUHBIX CPEICTB MO AHCLHIIHHE
«WHocTpanHeii s3b1K ([1poABHHYTHIH YpOBEHE)»

Tab6anua 1. [Tepevens ONEHOYHBIX CPEACTB TEKYLIEro KOHTPOJIsI

Ne Paznen/ tema Dopmu HaumenoBanue cpencTs Tekywmero koHTpos
JUCLMITITHHBI pyemsie
KomreTe
HLIMH
Pazpen 1. VK-4 3amanue A7 NpPOBEAEHHs 3ayeTa, KOHTPOJILHBIE
MexaHuKa U ee OCHOBHBIE paboTbl s
paszenbl. 3aKOHbI MEXaHHKH. TEKYLWEro  KOHTPOJISl,  3ajaHue  AJs
1 Beipatowyecs yuensie, MPOBEACHMS  MOJEIMPYEMOH  CHTyaLuu
paboraBiuue B obynacTtu «Kondepenuus»
MEXaHHKH. 3ajjaHue JUIsl COCTaBIEHMsI MENOBOTO MUCbMA -
NpUrialeHus
Paspen 2. MawmHoctpoeHue. YK-4 3ajaHue ISl IPOBENEHMS 3ayeTa, KOHTPOJIbHBIE
Tema 1. paboTsl as
ConpoTuBneHue TEKYLEro  KOHTPOJIs,  3ajaHude  AJs
2 MaTepHaloB. NPOBEICHHsI  MOJENMPYEMOH  CHTyaLuu
Marepuansi, «Kondepenuusi» 3ananue a1s cocrapneHus
NIpUMEHsIEMbIE B J1EJIOBOTO MHUChMa - MPUJIAILEHUs]
MAalUMHOCTPOEHHUH.
Paznen 2: MamunocTpoeHue. VK-4 3ajjaHue 171 NpOBEIEHHs 3aYeTa, KOHTPOJIbHbIE
Tema 2: Tuns! nBUrareneii. paboTsl ais
3 TEKYLIEro  KOHTpOJNS,  3afaHue s
NPOBEACHHsS  MOJEAMPYEMOH  CHUTyaLu
«Kondepenuus» 3apatue 11s cocraBieHus
[I€JI0BOTO MHUChMA - MPUJIAIIEHHUS
Paznen 3: DnekTpoTexHuKa 1 YK-4  |9x3ameHaunoHHbIe GUNETBI, KOHTPOILHEIE PabOTHI
9JIEKTPOHHKA 151
4 Tema 1: 3akoHsl TEKYLUEro KOHTPOJIS, 3ajJaHHe Uil [pPOBENEHHUS
9JIEKTPOTEXHUKH. MoaenupyemMoii cutyauuu «KoHdeperuus»
3ajiaHue 715 COCTABJICHMSI aHHOTALIMH CTaThbH
Pazpnen 3: DnexrpoTexHuka u YK-4  [9x3ameHauuOHHBIE GHNETEI, KOHTPOJILHBIE PaGOTHI
QJIEKTPOHHKA JU1st
Tema 2: TenpeHuuu TEKYLUEero KOHTpOJIs, 3aJaHHe IJISi [pPOBEAEHHS
5 Pa3sBUTHS DJIEKTPOHUKH. Mozenupyemoi cutyauun «Koudepenums»
MHHOBaLMOHHbIE 3ajianue 7151 COCTABNICHHs] AHHOTALIMK CTAThH
MaTepHabl B JEKTPOHHUKE.

(I)opma l'lpOMC)KyTO'-IHOﬁ ATTECTALMH: DK3aMEH




2. Ilepeyens KoMneTeHU i, ¢ yKa3aHHeM 3TANOB HX (JOPMHPOBAHMS B npouecce 0CBOEHHSI

JHCIHNIHHBI
Tabsnua 2. Ilepeyens KomneTeHuHii, OPMHPYEMBIX B IPOLIECCE OCBOSHHS! AHCIHILIHHbI
®opmupyemsbie [Inanupyemslie pe3ynbTaThl 00y4eHHs MO Buapl oueHouHBIX
KOMIIETEHLIMH JUCLIMITIIMHE, XapaKTEePU3YIOLIHE STallbl CpeacTB
(popmMupoBaHHs KOMIETEHLIMI
YK-4 3HaTb: 3anaHus
CnocobeH npuMeHsATs | -  0COBEHHOCTH CHCTEMBI M3y4aeMOoro | pernpoayKTUBHOIO
COBpPEMEHHbIE MHOCTPaHHOTrO  (aHIIMACKOro) s3bIKa B €ro | ypOBHS:
KOMMYHHUKATHBHbIE (oneTHuecKoM, JIEKCHYECKOM " - IlucemenHsbIi
TEXHOJIOTHH, B TOM rpaMMaTH4YeCKOM acreKTax; COLHOKYIbTYPHBIE U nepeBos
qucie Ha SI3bIKOBBIE HOPMBI NPO(ECCHOHANIBHOrO 0OLIEHHS,
MHOCTPaHHOM(BIX) a  TalKe  MpaBWia  pPEueBOro0  ITHKETa,
A3bike(ax), as MIO3BOJISIOLLME cneuuanucty  3¢QeKTUBHO
aKaZieMH4eCKOro u MCIIOJIb30BaTh MHOCTPAHHBIH S3bIK KAK CPENCTBO
npo()eCCHOHANBEHOTO OOlIeHHs B COBPEMEHHOM MOJIMKYJIBETYPHOM
B3aUMOACHCTBHUS MHpE;
Ymers: 3anaHus
- YMTaTb W MEPEBOAMTH  JIMTEPATypy IO | PEKOHCTPYKTHBHOTO
CrieuHanbHOCTH Ge3 CloBaps C LEbIO MOMCKA | YPOBHS:
HeoOXxoaumoi uH(popMaLuu; - Komnnext
- BECTH JIEJIOBYIO NIEPEITHCKY; 9K3aMEHALMOHHBIX
- COCTaBJISATh AHHOTALIMK HAYYHBIX CTATEH; Ouneros

- y4acTBOBATh B
npogeccHoHaNbHOr0 XapakTepa;
- BBICTYNaTh C JJOKJIAJOM Ha HHOCTPAHHOM SI3bIKE
Ha KOH(epeHLHsX, CeMUHApax ¢ UCIOJb30BAHUEM
MYJILTUMEAUIHON Mpe3eHTalHH.

JUCKYCCHSIX

- 3amaHus s
MpOBEACHUS 3aueTa

Bnapets:

-  HaBbIKAMH U YMEHHSIMH obeHus
MOCPEJCTBOM $I3BIKA, T.e. MEpeAaBaTh MBICAH U
OOMEHHMBATBCSI UMM B Pa3fIMYHBIX CUTyaLMsX B

NpoLEcCEe  B3aUMOJEHCTBUSI  C  JIPYrUMH
y4acTHUKaMH obuieHus, MPaBUIILHO
MCIIOb30BaTh  CHUCTEMY  SI3BIKOBBIX,  COLIMO-
KYJIBTYPHBIX U PEUEBBIX HOPM;

- crnocoOHOCTbIO BbIOMpPATE crnocoObl
KOMMYHHMKAaTUBHOTO  TIOBEJCHHMS, aJeKBATHBIE
AYTEHTUYHOM CUTYaLMH OOILEHH S

- YMEHMIMH MIOCTPOEHHS LIENIOCTHBIX,

CBSI3aHHBLIX W JIOTMUHBIX BBICKA3bIBAHUH pa3HBIX
(YHKLIHOHANBHBIX CTHIICH peuM;

- YMEHHSIMM TMEpPeBOJa HAayY4HOIl JIMTEepaTyphl,
JeJI0BO# Mepenytcku, NOArOTOBKH YCTHOTO
BBICTYIICHHSL.

3afaHus MPaKkTHKO-
OPHUEHTHPOBAHHOTO

HCCIIEN0BATEIILCKOTO

/ TBOPYECKOrO YpOBHSI:
Mozenupyemoie
CHTYallHH,
COCTaBJICHHE
AHHOTALMH CTAThbH,
HaIrMCcaHue JeJI0BOro
n1cbMa




3. banabHo-pelHTHHIOBasi CHCTEMA OlleHHBAHH S

Tab6snua 3. Pacnpenenenne 621108 10 Buaam yuebnoii paéorsi — 1 n 2 cemecTp

Bun yuebHoit paboThl, 32 KOTOpPYIO cTaBsTcs Gaibl Banibl
Texywmui KOHTPOJIb: 0-100
B TOM YHCJIE ITPOMEKYTOUHAs aTTeCTaLMs 0-30
HUTOI'O 0-100
Tabnuua 7.1. Pacnpenesienne 6a/110B 10 TeKyIeMy KOHTPOJIIO yCIeBAeMOCTH
1 cemectp
No | Bupz pabor | Min | Max
1. Ob6s3aresnbHas 4acThb
1.1 Texymuii KOHTPONIB YCNIEBAEMOCTH MO MPOBepKe cPOPMUPOBAHHOCTH OCTATOUYHBIX
3HaHUi
Tekywmuit koHTpons yeneBaemocty (TKV) 0 10
1.2 BrinonHeHue npakTuyeckux pabot
1.2.1 MexaHuKa U €e OCHOBHBIE pa3fieibl. 10 15
Tema 1. 3akoHb! MexaHHKH. Beinaromyecs yueHsle,
paboTaBiune B 06J1aCTH MEXaHHKH.
1.2.2 MaiuHocTpoeHH e. 10 15
Tema 1. Conporusnenue marepuanos. Marepualisl,
NPUMEHSIEMBIE B MAIIMHOCTPOEHUH
Hroro 6ay1oB 1o o6si3aTenbHON YacTH 20 40
2. BapuaruBHas yacThb
2.1 Pedepar «Dusuueckue uccnegoBaHus MHHOBALIHOHHBIX 1 5
MaTepuaioBy
2.2 VYyacrue 8 HUPC 10 25
2.3 Vuacrue B onumnuage (Gusnka, MaTemMaTHKa, HHOCTPAHHBIH 5 10
S3BIK)
23] y4yacTue > 5
232 npusep 10 10
24 [Ty6nukauus B MHAEKCHPYEMOM JKypHaJe (COBMECTHO C 10 10
‘ TNpenoaaBaTesiem)

2.5 AkcenepauuoHHas nporpamma/ npoekT Pocmosioaexu 20 40
2.5.1 y4yacTHe ' 20 20
2.5.2 rpaHT 40 40

[TpomexxyTouHas aTTecTalus Mo AUCLMILIMHE 0 40
Htoro 6anyioB o BapHaTUBHON YacTH ' 40 60
Htoro 6anioB 1o JUCLIMILIMHE 100
2 cemecTp
Ne I Bupn pabor | Min | Max

1. O6s3aTenpHas 4acTh

1.1

Texyuiuii KOHTPOJIL yCIEBAEMOCTH T10 NIPOBEPKE CPOPMUPOBAHHOCTH OCTATOUHBIX

3HaHWH
Texywuii koHTpoJib yecneaemocth (TKY) 0 10
1.2 BrinonHeHue npakruyeckux pabot
1:2.1 Mamwmmuzoctpoenue. Tema 2: Tunel 1BUraTenei. 8 10




129 DnexTpoTexHuKa u aexTpoHuka Tema 1: 3aKoHbI 6 10
JIEKTPOTEXHUKH.
123 OnexTpoTeXHMKa 1 anekTpoHuka. Tema 2: TeHaeHLMH pa3sBUTHS 6 10
3JIEKTPOHUKH. MHHOBaLIMOHHbIE MAaTepHaJibl B 3JIEKTPOHHMKE.
Hroro 6annos no obs3aTenpHOM yacTu 20 40
2. Bapuatusnas yacTtb
21 Pedepar «Duznyeckue necne 0BaHUsi HHHOBALIMOHHBIX 1 5
MaTepHasoB)
2.2 Yuactue 8 HUPC 10 25
93 Yuacrue B onumnuaze ($pusuka, MmaremaTuka, 5 10
’ MHOCTPAHHBIH 5I3bIK)
2.3.1 y4yacTue 5 5
2.3.2 TpU3ep 10 10
24 [Ty6nukauus B MHAEKCUPYEMOM XypHaje (COBMECTHO ¢ 10 10
) MIPENnoaBaTesieM)

2.5 AxkcenepauuoHHas nporpamma/ npoekt Pocmononesu 20 40
2.5.1 y4yacTHe 20 20
2.52 rpaHT 40 40

[TpomexcyTouHas aTTecTauus 1o AUCLUIIIMHE 0 40.
HMrtoro 6as0B no BapHaTHBHOM YacTH 40 60
Hrtoro 6asioB 1o AUCLMIIIHHE 100

4. CopepsxanHe OLEHOYHBIX CPeCTB TeKyLero KouTpoJs. Kpurepuu onennBanus
3agaHusi penpoayKTHBHOIO YPOBHSI:

KommnuiekT KOHTPOILHBIX PaboT 115l TEKYIero KOHTPOIst (MHCbMEHHbII nepeBo/) no
AHCUHILIHHE

HMHOCTPAHHBIA SA3BIK (TPOJABUHY ThIA YPOBEHD)

1 cemectp

Bapunaur 1
[TepeBeauTe TEKCT MUCHMEHHO:
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.

Bapuant 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
Bapuanr 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
194721 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.
Bapuaur 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.



3ajaHusi NPAKTHKO-OPHEHTHPOBAHHOIO / HCC/IEOBATENBCKOr0 / TBOPYECKOr0 yPOBHSI:
3aganue N1 NPOBeJeHHs MHCHbMEHHOH KOHTPOJIBHOI patoTsl «OpuuHAILHOE THCHMOY

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. 2021confl@RSHU.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).

3apanne 411 HANHCAHHSI AHHOTAUHH cTaThH:[Ton06paTh CTaTLIO M0 TEME MarucTepckoii qucceprarum.
O6nem cratbi 0T 3 000 3HakoB ¢ npobenamu. Hanucats annoTanuio. O6sem 1000 -1200 3HakoB ¢ npobenamu.

3apanue qsi nposeeHus: moaenupyemoii curyauun «Kondepenuus»
(TekyLHii KOHTPOJIb)
MO JHCLHIIHHE

UHOCTPAHHBIH SI3BIK (ITPOJBUHYTHIil YPOBEHE)

Mopeaupyemas cutyanus «Kondepenuus»
1. TIlpensapuTenbHO W3YYWTh TMOArOTOBJCHHLIE MpPEMNOJABaTENeM METOAHYECKHE YKazaHUsl T10
COCTaBJIEHHIO HAYYHOIO JOKJa[a Ha HHOCTPaHHOM sA3blKe (Liesib, CTPYKTYpa U COAEp)KaHUe J0KIazaa), a
TAKOKE JIEKCHYECKMM Marepuan [Ajis HanucaHusl JOKJaJa M ero Mocjieaylolero obcyxaeHus Ha
KOH(epeHLIUH.
2. CocTaBUTh TEKCT J[OK/Iaja Ha HWHOCTPAHHOM S3bIKE MO OJHOH W3 TEeMaTHK, MNpPeIIOKEHHBIX
npenojaBarenem, 1100 Mo Teme AUMLIOMHOIO UCCIeJOBAHHMS.
3. TloaroToBUTh MpE3EHTALMIO HA WHOCTPAHHOM SI3bIKE [l IEMOHCTPALMH OCHOBHBIX TMOJIOIKEHHH
paccMaTpuBaeMoii MpoOembl, MCI0JIb3YsI COBPEMEHHBIE TEXHUUYECKHE CPEICTBA.
4. BrICTYNUTh NEpel ayJMTOPUEH C NOKJIAJ0M M Npe3eHTauuei (Bpems BHICTYIUIEHHST — 5-7 MUHYT),
NIPUHATH aKTHUBHOE YYacTHE B MOCJEAYIOLIEM 00CY)KIEHUH A0KIala HA MHOCTPAHHOM SI3BIKE.
5. IloaroToBUTH BONPOCH HA MHOCTPAHHOM SI3BIKE MJIsl OOCYMCIEHMS! NOKJIANO0B JAPYTHX Y4YaCTHHKOB
koHpepeHuuu. [IpuHUMAaTE aKTHBHOE y4acTHe B 00CY)KACHUU AOKJIA0B.

4. Copep:raHue OLEHOYHBIX CPEICTB NPOMEKYTOYHOH aTTecTanmun. Kpurepun onenusanus

KomnuiexT 3apannii ans nposejenns 3a4era (1 cemecrp)
Bapuant Ne 1

3apanue 1. [IucbMeHHBI epeBoj 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.

3apanue 2. PeepupoBanue

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

Bapnanr Ne 2
3ananue 1. [TucbMeHHBIH nepeBo 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

9



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.

3aganue 2. PedpepupoBanue

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.l'l? 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.’]

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

3apanue 1. [TuceMeHHBIH 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.

3ananue 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.

Ta6anua 4. Kpurepuu oneHHBanus BbINOJHEHHsS! KOHTPOJILHOM paGoTs! (MHCHLMeHHbIH

nepeson) Mmoo JTHCUHILIHHE

Kpurepwuii ouenuBanus Pesynprar
Henonueiii nepesoa (Menee /2). Hemonumanne copepikaHusi TEKCTa MAarHCTPAHTOM. 0-10
Hannos

[TepeBeneno (2/3 — Y2) TekcTa ¢ MHOrOUHCICHHBIMU JIEKCHYECKHMH, rpaMMaTHyeckumu 1 | 10 Gannos
CTUJIMCTHYECKUMH OIIMOKaMU, KOTOpPbIE 3aTPYAHSIOT 0011Iee MOHUMaHHUe TEKCTA.
[lepeBo/| BLIMOIHEH B MOJHOM 00beMe, HO BCTPEYatOTCs JIEKCHUECKHE, TpaMMaTHYeckne | 15 6anios
¥ CTHJIMCTHYECKHE HETOUHOCTH, KOTOPBIE HE MPEMSTCTBYIOT 0OLIEMY NOHUMAHHUIO
TEKCTa, OJHAKO He

COrJIacyIoTCsl ¢ HOpMaMH JIMTEPATYPHOTO S3bIKA M CTHJIEM HAYYHOTO M3JI0MKEHHMSI.

OO1was anekBaTHOCT NMEPEBO/A TEKCTA B MOIHOM 0GbeMe. OTCYTCTBHE CMBICIOBBIX 20
UCKaKEHHMH. PyccKuli TEKCT rpaMMaTHUecKi KOPPEKTEH, JTEKCHMKO-TEPMUHOIOTMUECKHE | GalioB
CAMHHULIBI M CHHTAKCUYECKHE CTPYKTYPbI, XapaKTEPHbIE IS HAYYHOTO CTHJISI peuH,
COOTBETCTBYIOT HOPME U y3yCy S3bIKa MEPeBoja.

Ta6auna 4.1 Kpurepuu ouennBannsi KOHTPOILHOI patoThl «OdHIHAILHOE THCHMOY

Kpurepun ouenusanms Pesynprar

Bonpoc 3amaHus TONBKO 4YacTH4YHO 3aTpoHyT. Komnosuuum He xBaraer aorumxu) 0-10
3HAUUTE/bHBIE CIOXKHOCTH C MCMONb30BaHMEM (akTOB M MPOGJIEMHBIX BOMPOCOB B Gaiios
KayecTBe CMbICIOBOMH onopsl. Hapyuiena noruka uznoxenus. JIekcuka ucnons3yercs B
OrpaHU4YeHHOM 00BEME, € CyLECTBEHHBIMH olnbKkaMu. CTHIIb He BCerga COOTBETCTBYET
3ajaHHoMy (opmaty peun. Ilpouecc KOMMYHHKALMH YacTHYHO HapylleH W3-3a
3Ha4YMTENBHBIX OKb0K (cornacoBanue, BpemMeHHbIe GopMbl). OHAKO MPOCTHIE S3BIKOBBIE
(opMBI MCTIONIB3YIOTCS MPABUIIBHO.
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Bonpoc 3apaHus NOHAT NpaBHJILHO, TEMA YaCTHYHO packpbiTa. Komnosuuuu yactuuno | 10 6anios
HE XBAaTaeT JIOrMk{. BO3MOXHBI CTMIMCTHUECKHE OTKJIOHEHMS, OTCYTCTBHE CpeacTs
CBA3HOCTH TMpPH COXPAaHEHWH LEJOCTHOCTH TeKCTa. HeKoTophle CHOKHOCTH ¢
MCMOJIb30BaHKEM (aKTOB M NpoGIEMHBIX BOMPOCOB B KAYECTBE CMBICJIOBOIL OTOPBI.
HeGonpwoe komnmuectBo cepbésnblx ommbok (m0 25%  BhicKasbiBaHMil), He
NPENnATCTBYIOMMX ~ KOMMYHHKauuu. [lpocTele rpamMMaTH4eckWe CTPYKTYphl —He
BBI3bIBAIOT 3aTPYIHEHHIA;

JleMOHCTpHpYET 3HaHME 3aKOHOB KOMIO3MLMH M CTHIIS M yMEHHE JIOTHYECKH BEpHO, 15 6amios
apryMEHTHPOBAHHO H SICHO CTPOUTH MHCBMEHHYIO peub. CTHIIb MOJHOCTBIO COOTBETCTBYET
3ajaHHOMY (hopmaTy peun. Tema noCTaTO4HO XOpOWO pacKpeiTa. J[OCTATOUHBINH s
BBIMOJIHEHHS! 331841 OOBEM JIEKCHKH M IMAMa30H rPaAMMAaTHUYECKHX CPECTB. B 0CHOBHOM
YMECTHOE ynoTpebiieHue neKkcuyeckux enunui. HeGombiioe konuuectso ommuGok (10
10% BrbickassiBaHuit), HE MPENATCTBYIOWMX KOMMYHUKaluu. [TpocTble rpaMMaTH4YeCKHe
CTPYKTYpPBbI HE BBI3BIBAIOT 3aTPYAHEHMII;

JleMOHCTpUpyeT 3HaHHE 3aKOHOB KOMIO3MLMM M CTHJIS M YMEHUE JIOTHYECKH BepHO, | 20 6ayioB
apryMeHTHpPOBAHHO M SICHO CTPOMTb THUCBMEHHYIO peub. CTHIb MOJHOCTBIO
COOTBETCTBYET 3a7ianHOMy (hopmaty peun. Tema packpeiTa B nonHoM o6béme. Mpiciu
Y€TKO C(HOPMYTUPOBaHbI, JIOrHYeCKH oQpopmieHbl. [IpeanoXKeHHble B KayecTBe
CMBICJIOBO# OMopel (aKTel ¥ NpobneMHbIE BOMPOCH! Pa3sBEPHYTHI € MCMOIb30BAHHEM
TBOPYECKOro BOOOpaxeHusl. BoraThii u CI0XKHBIH 10 CTPYKTYpe A3BIK, WHPOKHiT 06BEM
NEKCUKH (B COOTBETCTBMM C MPOHIACHHBIMU Pa3leNamMM rpaMMaTHKH M JIEKCHUYECKUM
martepuaiom). Ilpaktuuecku 6e3 omnbok;

Tabnuua 4.2 Kpurepnu ouennanns HANHCAHHS «AHHOTAIHH CTATHH

Kpurepuu oueHuBaHus Pesynbtar

Bonpoc 3anauksi TONBKO uyacTMYHO 3aTpoHyT. Kommosuuuu He XBaraer noruku. | 0-10
3HAYUTENIBHBIE CIOKHOCTH C MCMONb30BaHHEM (DAKTOB M MpPOGJEMHBIX BONPOCOB B | GaiioB
KauecTBe CMBICIIOBOI onopsl. Hapyiiena ioruka usnoxenus. JIekcika UCNob3yeTcs B
OrpaHHYEHHOM 00BEME, C CYIIECTBEHHBIMU OlMbKamu. CTHIIb He Bera COOTBETCTBYET
3ajaHHoMy ¢opmary peud. Ilpouecc KOMMYyHMKALMM 4YacTWMHO HapylleH W3-3a
3HaYMTENIbHBIX OWHKOOK (cornacoBanue, BpemeHHbIe (opmsl). OgHAKO MPOCTHIE
SI3bIKOBBIE (JOPMBI MCIOJIB3YIOTCSI PABUIIBHO.

Borpoc 3apaHus NOHAT NpaBHJIBHO, TeMa YaCTUYHO packpbita. Komnosuuuu yactuuno | 10 6annos
HE XBATACT JIOTMKH. BO3MOXHBI CTHJIMCTHYECKHE OTKIJIOHEHHS, OTCYTCTBME CPECTB
CBA3HOCTH TMpH COXPAaHEHWH LEJOCTHOCTH TeKcTa. HeKkoTopble CIOMKHOCTH ¢
MCIOJIb30BaHHeM (DaKTOB M NPOGIEMHBIX BOTMPOCOB B KAYECTBE CMBICIOBOH OMOpHI.
HeGosnbuioe konuyecTBO cephe3HbX owmbox (10 25%  BbICKa3bIBaHMI), He
NPEenATCTBYIOMX ~ KOMMYHHKaluu. [IpocTele rpammaTudeckue CTPYKTYpbl He
BBI3BIBAIOT 3aTPYJHEHUIH;

JeMOHCTpUpYeT 3HaHWE 3aKOHOB KOMIO3MLMHM M CTHIISI H YMEHHWE JIOTMYECKH BEpHO, | 15 6amion
apryMEHTUPOBAHHO M SCHO CTPOMTb IMCBMEHHYIO peub. CTHIb MOJHOCTEIO
COOTBETCTBYET 3aJaHHOMY (opmaty peun. Tema HOCTATOYHO XOpPOLIO PaCKpHITA.
HocTaTouHslii JJisl BBIMNOJHEHHs 3a/1a4i 00BEM JIEKCHKH U MAMNa30H rpaMMaTHYECKHX
cpeacts. B ocHoBHOM ymecTHOe ymoTpebieHue jekcuueckux eauuul. HeGosnbiioe
KonuuecTBo ownbok (1o 10% BrickasbiBaHMit), HE MPENATCTBYIOUIMX KOMMYHHKALHK.
[IpocTbie rpaMMaTHYECKHE CTPYKTYPBI HE BBI3BIBAIOT 3aTPyAHEHHIH;

JleMOHCTpHpYeT 3HAaHWEe 3aKOHOB KOMMO3MLMH M CTHIS M yMeHWe Joruuecku BepHo, 20 Gansios
ApryMEHTHPOBAHHO M SCHO CTPOMTH MHCBMEHHYIO peub. CTH/Ib MMONHOCTBIO COOTBETCTBYET]
3ajaHHOMy (opmaty peun. Tema packpbiTa B NOJHOM 06BEME. MbIcin 4ETKO CHOPMYIHPOBAHBI,
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noriyecky oopmIleHsl. BoraTblii 1 ClOXKHBII 10 CTPYKTYpe S3bIK, WIHPOKHIi 0OBEM JIEKCHKH (B
COOTBETCTBMM C TMpOHACHHBIMU pasfeNnamn rpaMMaTHKH M JIEKCHYECKUM MaTepHaiom).
[TpakTuuecku 6e3 ownboK;

Tabnuna 4.3 Kpurepuu ouennsanus npoBeJeHust MOJeIHPYeMoli CHTYALHH «Kondepenuyusn»:

Kputepuu oueHuBanus Pesynprar

Bomnpoc 3agaHus TONBKO YacTMYHO 3aTpoHYT. KOMMO3MLMM He XBaTaeT JOrukd. | 0-10
3Ha4YUTENbHBIC CIOXKHOCTH C MCMONL30BaHHEM (PAKTOB M MPOGJEMHEIX BOMPOCOB B | Gamjios
Ka4ecTBE CMbIC/I0BOH onopekl. Hapyiuena noruka usnosxenust. Jlekcuka MConb3yeTcst B
OTpaHH4YEHHOM O0OBEME, C CyleCTBeHHBIMH owmbkamu. CTunb He Bcerma
COOTBETCTBYET 3ajaHHOMY (opmaty peun. Ilpouecc KOMMYHMKALMH YaCTHYHO
HapyIIEH W3-32 3HAYUTENbHBIX OKOOK (cornacoBanue, BpeMetHble popmbl). OnHaKo
MpPOCThIE A3BIKOBEIE ()OPMBI HCTIONIB3YIOTCs NPABUIILHO.

Bomnpoc 3agaHus MOHAT NPaBUIIBHO, TEMA YaCTHYHO packpsitTa. KOMMo3HUMKY 4aCTUUHO 10 6annos
HE XBaTaeT JIOrMKH. BO3MOXKHBI CTHIMCTHYECKHE OTKJIOHEHHS, OTCYTCTBHE CpeacTB
CBA3HOCTH MpPH COXPAaHEHHWH LEJIOCTHOCTH TeKcTa. HeKoTopble CI0XKHOCTH ¢
MCIOJIb30BaHHEM (AKTOB M NMpPOOJNEMHBEIX BOMPOCOB B KAYECTBE CMBICIOBOI OTIOPBI.
HeGonbmoe Konuuectso cepbesHbix omubGok (mo 25%  BhICKasbiBaHHil), He
MPEnATCTBYIOWMX ~KOMMYHHKauuu. IlpocThie rpamMmaruyeckue CTPYKTYpbl He
BbI3BIBAIOT 3aTPYIHEHHUH;

JleMOHCTpUpYET 3HAHHE 3aKOHOB KOMIO3MLMM M CTHJISL U YMEHME JIOTHUECKH BepHO, | 15 Gasios
apryMEHTHPOBAHHO M SICHO CTPOMTh MHUCBMEHHYIO peub. CTHIb MOJHOCTBIO
COOTBETCTBYET 3afaHHOMY (opmary peuu. Tema OCTATOYHO XOpOIIO PacKphITA.
HocTaTouHBIi IS BHIMOJIHEHHS 332Uk 00BEM JIEKCHKH W AHANa30H rpaMMaTHYECKHUX
cpeacts. B ocHoBHOM ymecTHOe ynorpebieHue nexkcuuyeckux eamuul,. HeGonbimoe
Kkonu4ecTBo omnboK (10 10% BeIcKasbIBaHMI), HE MPESTCTBYIOMMX KOMMYHHKALH,
[IpocTeie rpaMmMaTHUECKHE CTPYKTYpPBI HE BBI3BIBAIOT 3aTpyAHEHHI;

JleMOHCTpHpYET 3HAaHHE 3aKOHOB KOMIMO3HMLIMM M CTUJISl M yMEHME JIOTHYecKH BepHo, | 20 6aioB
apryMEHTHUPOBAaHHO M SICHO CTPOMTBH ITMCbMEHHYIO peub. CTHIb TOJHOCTBIO
COOTBETCTBYET 3ajaHHOMY (hopmaTy peur. Tema packpbita B nosHOM o6séMe. Mbiciu
4e€TKO Cc(OpMyYIMpPOBaHEl, JOrH4YeckH O(opmieHsl. [IpeiyIoNKeHHEIE B KauyecTBe
CMBICJIOBOM OMOpbl (akThl W MPoONEMHEIE BONPOCHI PasBEPHYTHI C UCMONb30BAHHEM
TBOPYECKOro BooOpaxkeHus1. BoraTelii ¥ ClI0XKHBIH 110 CTPYKTYpe A3bIK, IIMPOKHii 06BEM
NIEKCUKH (B COOTBETCTBHMH C MpPOHAECHHBIMU pa3lielaMi IPaMMAaTHKH M JIEKCHUYECKHUM
marepuanom). [Ipaktuuecku 6e3 omnbokK;
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