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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MaructpaHT MaMaHJIBIKTapJIbIH MIHJETTI KOMIIOHCHT/>KOFaphl OKY OpPHBI
KOMIIOHEHTIHIH MOHJIEPIH MEHIepyMeH Karap, YCBIHBUIBII OTBIPFaH TaHJay
OOWBIHIIIA TIOHIEP/I1 TAHIAIT aTybl THIC.

DONeKTUBTI TOHAEpPAl TaHaayFa »dBai3ep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArUCTPAHTTHIH KEKE OKY JKOCHApblH Kypy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerti Mmaructpant! bBugiM 0epy TpaeKTOPHSCBIHBIH OlpTYTaCThIFbIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu xpeauTHOM  TexHONOrMM OOydeHHs  pa3pabaTbIBaeTCs  KaTaJlor
AJIEKTUBHBIX AUCLMIUIMH, KOTOPBIA MpeAcTaBisieT co00il cUCTeMaTU3UpPOBAaHHBIN
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsiay ¢ n3yyeHuneM AMCHMIUIMH 00S3aTENbHOTO / By30BCKOIO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl U3yUYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranuu no BeIOOPY 3JIEKTUBHBIX JUCHUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HAM MarucTpaHT 3arojiHieT (opMy 3alHMCH Ha AMCLMIUIMHBI JJISI COCTABIICHUS
NVYII (unanBUIyansHOTO Y4eOHOTO TUIaHa).

VYBaxkaemble Maructpantbl! BaXHO NOMHHUTBH, YTO OT TOrO, HACKOJIBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear Master's students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and
integral your educational pathway will be.



CemecTp 00iibIHIIA 3JIEKTUBTI MIHAEPAi 06.1y /

PacnipenesieHre 3J1eKTUBHBIX THCIHILIHH 1o ceMecTpam /Distribution of elective

courses by semester

Kpenutrep | Axanemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonniy aTaysl / HaumenoBanue auctmuinabl /Course name KpeIuTOoB/ Axkan
Number of nepuo/
credits Academic
period
Foutbimu 3eprreynep onicrepi / Meronsl HayyHoro uccienoanus / Methods 4 1
of scientific research
Konnan6ains! reutbiMaars! ¢pusuka / Ousnka B MPUKIAIHBIX HAyKaX / 4 1
Physics in applied sciencies
dusuKanbIK TpubdopIIap koHe TexHUKachl / [Ipubopel 1 TeXHUKA 5 1
¢busnueckoro sxkcrnepumenta / Equiepment and devices of physical
experiment
Kazipri ¢pusukansik ToxipuOeHiy aaictemeci / MeTtoanka COBpEMEHHOTO ) 1
¢busnueckoro sxcnepumenta / Methods of modern physics experiment
ABTOMaTTaHJBIPBUIFAH OHJICY] SIKCIIEPUMEHTAIJII MTIIMETTED / 5 1
ABTOMaTH3UpOBaHHAsE 00Pa0OTKA IKCIICPUMEHTAIBHBIX JaHHBIX /
Automated processing of the experimental data
Matepuanranyra kipictie / Beenenue B marepuanoseaenue / Introduction to 5 1

materials science




1 OKY KBLJIbIHA APHAJIFAH YJIEKTHBTIK MOH/AEP / DJIeKTUBHbIE TUCHHILTHHEI Uis 1 roaa odyuenus/ Elective courses for year 1

Foinvimu 3epmmeynep adicmepi / Memoowt nayunozo uccinedosanusn / Methods of scientific research

Oky maxcamul / Yueonan yenv/ Purpose

MarucTpanTTapabpl JKaHa KaOJbIKTBI d3ipJiey
Ke3lHmae MaTepuaIapabl TaHJIayIbIH
CEHIMITITIH, YHEeMIUTITIH JKOHE SKOJOTHSIIBIK

Hay4YUTh MarucTpaHTOB IPABUIILHO
OIICHMBATh HAJECKHOCTh, SKOHOMUYHOCTh U
9KOJIOTHYECKYIO 11€J1IeCO00pa3HOCTh BbIOOpA

to teach undergraduates to correctly assess the
reliability, efficiency and  environmental
expediency of the choice of materials when

OPBIHJIBUIBIFBIH JYpBIC OaFaayra yipery MaTtepuaJioB  mpu  paszpabotke  HoBoro | developing new equipment

o0opynoBaHus

Okvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tociie ycnenHoro 3aBepiieHusi Kypca After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will
- OKCIIEPUMEHTTIK  KYMBICTApJbl  KYPri3y | -3HAThH METOIO0JIOTHIO npoBenenus | - know the methodology of conducting
o/liCHAMAaChIH oiny; FBUIBIMHU-3€PTTEY | SKCIIEPUMEHTAILHONH paboThl; mpubopsl u | experimental work; devices and equipment for
KYMBICTapblHA  apHaJFaH  acmamnrap MeH | 00opyaoBaHUE TSt Hay4dHO- | research work - be able to plan and conduct
KaOMBIKTAD - OSKCIEPUMEHTTIK 3epTTEYJepi | UCCICIOBATEIBCKON pabOThI experimental research - possess the skills of setting
KOcIapiiay jKOHe XKYpridy - IKCIIEPUMEHT acay | - yMeTh  IUIAHMPOBaTh W MPOBOIHUTH | UP an experiment
JaFIbUTIAPBIH MCHIEPY IKCIIEPUMEHTALHBIC UCCIIETOBAHMS

- BJIAJIETh HaBBIKAMH MOCTaHOBKH

IKCIIEPUMEHTA

Kypcmuingvickaua mazmynst / Kpamrkoe codepicanue kypca/ Course summary

Op Typii HU3HKATBIK IPOLIECTEP/IIH, 3aHIaP IbIH
KOHE OJIApJIBIH FBUIBIM MEH JKCIEPUMEHTTIH
Oacka caJlaJapbIH/1aFbl KOPIHICTePIHIH
KOMITBIOTEPITIK MOJIENbIePiH KOJITaHY
3eprreneni. [Ionai oKy Kes3iHjae alblHFaH OuTIM
CTAaTUCTHUKAIIBIK MOJTIiMETTep i OHJICY/IE,
FBUIBIMU 3epTTey anictepi MEH
HKCIIEPUMEHTTEP]IE KOJIAHBLIA B

N3yvaercs uCHNONB30BaHUE KOMIIBIOTEPHBIX
MOJIeJIel pa3InYHbIX (PU3NYECKUX MTPOIIECCOB,
3aKOHOB U MX MPOSIBICHUS B APYTUX 00JIACTIX
HayK U SKCTIEpUMEHTaX. 3HaHUs, TTOJIyYCHHbIC
IpU HU3YYECHUU IMpPEIMETa, HUCIHOJIB3YIOTCS B

o0paboTke CTATUCTUICCKUX JTAHHBIX,
METOJIaX  HAy4YHBIX  HCCIEAOBaHUUH |
IKCITEPUMEHTAX

The use of computer models of various physical
processes, laws and their manifestations in other
fields of science and experiments is studied. The
knowledge gained during the study of the subject is
used in the processing of statistical data, methods
of scientific research and experiments

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

Tloes3xanos B.M.

| Moesxanos B.M.

| Poezzhalov V.M.




Konoanoanwt etivimoazel puszuka / Quzuka ¢ npuxnaouvix naykax / Physics in applied sciencies

Oky maxcamul / Yueonan yenv/ Purpose

3epTTey, MOJENbley, JKolajay, 93ipyey >KoHE
MPAKTUKAIBIK KOJJAHY CalachlHAa FHUIBIMHU-
3epTTey, JK00anay-KOHCTPYKTOPJIBIK, jKoOajay-
TEXHOJIOTUSUTBIK, YUBIMIACTBIPY-0acKapy KoHE
FBUIBIMU-TICIATOTUKAIBIK ~ KBI3BMETTI  JKy3ere
acelpa  OTBIPBIN,  YITTHIK  WHHOBAIIHSIIBIK
HKOHOMHKA YIIiH OHBIH JKaHFBIPTBUIYBl MCH
Oacekere KaOUIeTTUIITH apTThIPYbI
KamMTaMachl3 €TETIH XKOFaphbl OUTIKTI MamaHAap
KaJIpJIapblH Jaspiay

IIOATrOTOBKA KaapoB
BbICOKOKBaJII/I(I)I/II_[I/IpOBaHHbIX CIIenuaJIrucToB

IS HallMOHAJILHOU UHHOBAIIMOHHOU
SKOHOMMUKH, 00eCceYnBarOIINX ee
MOJICPHH3AITHIO n ITOBBLIIIEHHE
KOHKYPEHTOCIIOCOOHOCTH, c
OCYIIIECTBICHUEM Hay4YHO-
HCCIIEA0BATENBCKOM, IIPOEKTHO-
KOHCTPYKTOPCKOH, MIPOCKTHO-
TEXHOJIOTHYECKOM, OpraHU3aIMOHHO-

YIPABJICHUYECKOM M Hay4yHO-TIEAAroru4ecKou
NeSTeIbHOCTH B 00JAacTH  HMCCIIEIOBaHUS,
MOJIEIIMPOBaHUS, IIPOEKTUPOBAHUS,
pa3pabOTKU U MPAKTHYECKOTO MPUMEHEHUS

training of highly qualified specialists for the
national innovative economy, ensuring its
modernization and increasing competitiveness,
with the implementation of research, design and
engineering, design and technological,
organizational and managerial, scientific and
pedagogical activities in the field of research,
modeling, design, development and practical
application

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

Kypcrsi coTTI asiKTaraHHaH KeliH
oiniManymbLIap

- HET13T1 epexeNnepai, 3aHIap/IbIH,
3aHJIBUTBIKTAp MEH MPHHIHNTEPIIH (DU3HKATBIK
Ma3MyHbl MEH MaFblHachlH Oty - o3
MaMaH/IBIFbIHA KATBICTHI (DH3UKA CaATACHIHIAFBI
MiHAETTepAl ©3  OeTiHme  1eme  Ouly;
¢Gu3MKaHBIH  OPTYpJl  cajajapblHaH  1preii
OlMiMII KOJAAaHAa OTHIPBIN, SKCIEPUMEHTTIK
3epTTeyNiep KYPridy; HETi3rl epekenepiH,
3aHJIApIbIH, 3aHIBUIBIKTAP MEH TMPUHIUNTEPIIH
(U3HKAIBIK Ma3MYHBI MEH MarbIHACHIH UTEPY -
3epTTey  OMICTEepiH  KOJAAaHy  JaFIblLIapblH
MEHIepy: MaKCaTThl aHBIKTAy, MOCEJICHI aiFa
KOIO, MOCENEHl IIeHIyJiH MYMKIH >KOJIJapsl
Typajbl THIIOTE3aHbl KAJBITACTHIPY, ATBIHFAH
HOTIDKENEpll JKWHAy, OHJACY JKoHEe Taljay,

ITocae ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

-3HaTh (U3NYECKOE COJIEpKAHUE M CMBICI
OCHOBHBIX IMOJIOKCHMH, 3aKOHOB,
3aKOHOMEPHOCTEN U MPHUHIIUIIOB

-yMETh CaMOCTOSATENBHO PEIINTh 33/Ja4d U3
obnactT (U3MKKU MPUMEHHUTEIBHO K CBOEH

CTEeNATBHOCTH; IPOBOTUTH
9KCIEpUMEHTAIbHbIE HCCIIeI0BaHMS,
npuMeHsisi  QyHIaMeHTaabHbIE 3HAHUS W3
pasHbIXx  oOmacteil  (QU3MKH;  yCBOEHHE
¢u3nueckoro - coAepkKaHWs U CMBICIA
OCHOBHBIX MIOJIOKEHUH, 3aKOHOB,
3aKOHOMEPHOCTEN Y IPUHIUIIOB

-BJIA/IETh HaBBIKAMU MOJIb30BaHUS

HUCCICA0BATCIIBCKUMHU METOJaMMU: ONIPCACIATH

11eJ1b, BBLIBMraTh npobieMmy, (opMupoBaTh

After successful
students will

- to know the physical content and meaning of the
main provisions, laws, laws and principles -to be
able to solve problems in physics for its specialty;
to conduct experimental studies, using fundamental
knowledge from different fields of physics;
absorption of the physical content and the meaning
of the basic provisions, laws, regularities and
principles

-possess skills in the use of research methods: to
determine the purpose, formulate the problem,
form a hypothesis about the possible ways of
solving the problem, to collect, process and
analyze the results, conduct qualitative and
quantitative research in the specialization, to
correctly interpret the information to make the best

completion of the course,
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MaMaHIBIK Oelini OOWBIHINA camajbl KOHE
CaHJIbIK 3epTTeynep KYprizy, HAKThI
Kargaimapabpl  €CKepe  OTBIPBIN,  OHTAMJIBI

mIeniMaep KaobUiiay YIIiH allbIHFAH aKImapaTThl
YPBIC TYCIHAIPY, MpaKTHKajga Maijga 0onaThlH
METaJITypIrust MoceJieNepin HIenry i
KapacThIPBUIATHIH KYOBUIBICTAPIBIH (DU3UKAIIBIK
TaOUFaTbIMEH OalIaHBICTBIPY JKOHE JYpHIC
(bu3HKaNbIK 1enimM Tady

TUIIOTE3y O BO3MOXKHBIX CIOCO0AX peIleHus
MpoOJIeMBI, COOHpPATH, oOpabaTeiBaTh
aHAJIM3MPOBATh IIOJYYEHHBIE  PE3YJIBTATHI,
IIPOBOAUTH KAUECTBEHHBIE U KOJUYECTBEHHBIE
HCCIIeIOBaHMsI TI0 MPO(UII0 CHELUANbHOCTH,
[IPaBWJIBHO HHTEPIPETUPOBATh IOJYyYEHHYIO
UHGOpPMALMIO AJI IPUHATHSL ONTUMAJIbHBIX
peUIeHUN ¢ Y4eTOM KOHKPETHBIX YCJIOBMIA,
CBA3bIBATh  DPCIIECHUE BO3HUKAOIIMX Ha
MIpaKTUKE 3a/lay METAJUIYPTUU ¢ (PU3NYECKOU
IPUPONON pacCMaTPUBAEMBIX SIBICHUH W
HAXOJUTh MPABIIbHOE (PU3NYECKOE pEIICHUE

decisions taking into account the specific
conditions to link the decision to reallife problems
of metallurgy with the physical nature of the
phenomena under consideration and to find the
correct physical solution

Kypcmuvingwickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

Kipicrie. ®usuka xone wHpopmaTrka. CaHIBIK
TexHojorusuiap. OHTponus. Du3nMKa KoHE
MmeTpornorusi. DaszanblK Kai-KyHiH. Onmey
TEOPUSCHIHBIH (UBUKATIBIK Heri3aepi.
Merautyprusigarsl dusuxka. Merangapabl
eHJIey Tocimaepi. MenunuHagarbl (U3HKAIBIK
omicrep. JlmarHocTukanblKk —onictep. Emmik
onmictepi. DusnKa jxoHEe OMOTEXHOIOTHS

Beenenne. ®usuka uw  wHPOpPMATHKA.
Hudpossie TexHonoruu. DHTponus. Dusnka
nu  Merpoiorus.  Das3oBble  COCTOSHUS.
®u3nuecKkue OCHOBBI TEOPUU HU3MEPEHHUI.
®usuka B Metairypru. CnocoObl 00paboTKu
MeTayIoB. PU3NYECKUE METO/IbI B MEULIMHE.
JlnarHocTuyeckue - METObI. JleueOHbIe

MeTobl. Pu3nka u OMOTEXHOJIOTHU

Introduction. Physics and Computer Science.
Digital technologies. Entropy. Physics and
Metrology. Phase states. Physical foundations of
the measurement theory. Physics in metallurgy.
Methods of metal processing. Physical methods in
medicine. Diagnostic  methods.  Therapeutic
methods. Physics and Biotechnology

bazoaprama rcemexwici / Pykosooumens npozpammel/ Programme manager

Iloes3xanos B.M.

\ IToesxkanos B.M.

| Poezzhalov V.M.

Du3suxanvix npudopnap yncane mexuuxacwol / lpudopwvt u mexnuka gpuzuueckozo skcnepumenma / Equiepment and devices of physical experiment

OKy maxcamul / Yueonan yenv/ Purpose

MarucTpaHTTapasl  3aMaHayd  (U3UKAIBIK | HAYYUTh ~ MAarucTpaHToB  pabortate  c | teach undergraduates to work with modern
anmapaTypaMeH JKYMBIC iCTeyre, FbUIBIMU | COBpeMeHHOW (u3udveckoil  ammapatypoi, | physical equipment, conduct scientific experiments
IKCIIEPUMEHTTEP JKYPTi3yre yHpery POBOANTH HAYYHBIE IKCTIEPUMEHTBI

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcrsi COTTI asiKTaraHHaH keiiin | ITocJie ycneniHoro 3aBepueHus Kypca After successful completion of the course,
olriMmasymbLIap od0yuarommecst OyayT students will
- OKCIEPUMEHTTIK  KYMBICTapJbl  XKYPri3y | -3HaTh METO0JIOTHIO npoBenenus | - know the methodology of conducting

8




o/liCHAMAaChIH oiny; FBUIBIMH-3€PTTEY | SKCIIEpUMEHTaIbHOW paboThl; mpubopel u | experimental work; devices and equipment for
KYMBICTapblHa ~ apHaJFaH  acmamnrap MeH | 00opynoBaHue JIE | Hay4dHoO- | research work
KabapIKTap HCCIIEI0BATEILCKOM PabOThI - be able to plan and conduct experimental research
- OKCIEPUMEHTTIK 3epTTeyJiepii Kocmapiay | -yMeTb  IUIAaHMpOBaTh M NpoBOAuTH | - POssess the skills of setting up an experiment
’KOHE KYPrizy IKCIIEPUMEHTAIbHBIC HCCIICOBAHMUS
- SKCIICPHMEHT JKacay JaFIbUIapbIH MEHIEPY -BJIaJICTh HaBBIKAMH [IOCTAHOBKH
IKCIIEPUMEHTA

Kypcmuiykvickawa masmynst / Kpamkoe codepacanue kypca/ Course summary
Tikeneii xone sxaHama emmieyiep. Illkamamay. | IIpsmbeie  u  kocBeHHble — m3Mepenws. | Direct and indirect measurements. Scaling.
DKCHEepUMEHTTIK JAepekTepai eHuey omictepi. | LllkanupoBanue. Merob obpabotku | Methods of processing experimental data.
Cratuctukanblk Oeny. JKocmapnay. ODNeKTp | SKCIEPUMEHTAIBHBIX nanHbix. | Statistical distributions. Planning. Measurement
miamManapeiH - enmiey JkoHe Tipkey. JKorapel | CraTHCTHUECKHE pacnipenenenus. | and registration of electrical quantities. High

KepHEyMEeH KyMblc. DOTO3/IEMEHTTEp MEH
KymeiTkimrep. XKapblk Ke3aepi, cy3riiep xoHe
OINTUKANBIK KYpBUIFbLIAp. 3epTXaHajga CypeTke
Tycipy. 3epTXaHaJbIK TEXHUKAIAFbI JICKTPOHIBI
KOHE MOH/IBIK KYPBUIFbLIAp. [eiirep
Ecenrerimrepi. SaponsiK coyenepMeH KYMbIC.
Op Typal KYpbUIFBUIADMEH JKYMBIC ICTey.
dusnKanarel YITBI KOHE HIenTymri
sKcniepuMeHTTep. DU3MKAIBIK SKCIEPUMEHTTIH
KJIACCUKAIBIK  OMICTEpl  KOHE  OJapJblH
HBOJIFOLUSICHI

HaIIPsAKCHUCM. DoOTOAIEMEHTEHI

METOJIbl (PU3UYECKOTO DKCIEP
IBOJIFOLIMS

[InanupoBanue. M3mepeHue u perucrpamus
AJIEKTPUYECKUX BelU4yuH. PaboTa ¢ BBICOKMM

" YCUJIUTCIIN.

Hctounuku cBera, QMIBTPHI M ONTHYECKHE

pUOOPHI. dotorpadupoBanue B
nabopaTtopur. JNEKTPOHHBIE W  HOHHBIE
npubopsl B 7a0OpaTOPHOM  TEXHHUKE.
Cuéruuku [elirepa. Pabota c saepHbIMU
n3nydeHusmMu. OOpalieHue ¢ pa3iMyHbIMU
ycTporicTBamMu. Benukue w©  pemaroniue
sKcnepuMeHThl B Qusuke. Kiaccuueckue

HUMCHTAa U HX

voltage operation. Photocells and amplifiers. Light
sources, filters and optical devices. Photographing
in the laboratory. Electronic and ionic devices in
laboratory equipment. Geiger counters. Working
with nuclear radiation. Handling various devices.
Great and decisive experiments in physics.
Classical methods of physical experiment and their
evolution

bazoaphama rcemexwici / Pykosooumens npozpammul/ Programme manager

Tloesxanos B.M.

| IMoe3xanos B.M.

| Poezzhalov V.M.

Kaszipai gpuzuxanvik masxcipuoeniy adicmemeci / Memoouxa cospemennozo gpuzuuecxkozo sxkcnepumenma / Methods of modern physics experiment

OKy maxcamul / Yueonas yenv/ Purpose
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MaruCTpaHTTapAbl  3aMaHayd  (U3MKaJBIK | HAYYMTh ~ MarucTpaHtoB  paborate ¢ | teach undergraduates to work with modern
ammaparypaMeH JKYMBIC  iCTeyre, FbUIBIMHU | COBPEMEHHOW  (Qu3uueckoir ammapaTtypoit, | physical equipment, conduct scientific experiments
HKCIIEPUMEHTTEP JKYPri3yre ypery MPOBOJIUTH HAYYHBIE YKCIIEPUMEHTHI
Oxkvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbi CoTTI asiKTaraHHaH keiiin | ITociie ycnenmHoro 3aBepueHust Kypca After successful completion of the course,
olrimasymbLIap odyuarommuecsi OyayT students will

-Kasipri 3aMaHFbI busuKajiblK | -3HaTh MpeacTaBicHHEe 00 ycrpoiictBe u | - t0 know the idea of the device and the principle
KoHIbIpFBUTapIbIH ~ TEXHOJOTHSUIBIK ~ KYpAeNTi | mpuHImIe paboThl TEXHOIOTHUeCKH ciokHbIX | Of  operation  of  technologically — complex
KOMIIOHEHTTEPIHIH KYpPBUIBICBI MEH KYMBIC | KOMIIOHEHTOB COBpeMeHHBbIX (usmueckux | components of modern physical installations, how
OPUHIMIT  Typajbl,  3epTTeyre  KaKeTTi | ycTAaHOBOK, O TOM, Kak obOecreunBarh | t0 provide the experimental conditions necessary

AKCIIEPUMEHT >KaFJaiIapelH Kajlail KaMTaMachl3
€Ty, OpTypii TaOufu KyOBUIBICTApABI KaJlait
CaHJBIK OJIIey TYpalibl, 3aMaHayd (PUIUKAIIBIK
KOHJBIPFBUIAPIBI  KYPYy  TEXHOJOTHSJIAPHI,
GU3MKaNBIK CcHUMAaTTaManapbl KOHE  KYMBIC
MPUHIUITEP] Typaibl TYCIHIK OiTy

- aJplHFaH OUTIMII eIlley KeHIeHIEpiH >XoHE
(bu3MKaIbIK Ko3KapacTapabl Kypy YIIiH KOJIaHa
Oy, DKCIEPUMEHTTEH aJblHFaH aKMapaTThbl
mapiay; FBUIBIMH KOFaMJIACTBIKTa Oap KaJibl
KaOBbUIJaHFaH CTaHJIApPTTapFa COMKeC allbIHFaH
MOIIMETTEpAl  OpINTECTepIHE OHJAEY JKIHE
YCBhIHY; 0acka SKCIEpUMEHT >KYPTi3yIIiepaiH
HOTHKENIEpIH Kc10u Typ/e TYCiHY; OalKaaaTblH
KYOBLIBICTApFa TEOPHUSIIBIK MOJEIBACPAl AYPHIC
’KOHE CBIHH TaHay

- DKCIIEPUMEHT XYPTri3y AarJblIapblH MEHTepY;
(bU3MKaIBIK SKCIIEPIMEHTKE apHaJIFaH acranTap
MEH TeXHHUKAaHBHI jKacay

HEOOXOJUMBIC JUISI WCCIICJIOBAHHUNA YCIOBUS
IKCIIEPUMEHTA, KaK KOJMYECTBEHHO HU3MEPSThH
pa3uyHble  MPUPOJIHBIC  SBJICHUS; O
TEXHOJIOTHSIX CO3J/IaHU, buznIecKux
XapaKTePUCTHKAX ¥ MPHUHIUMNAX PabOThI
COBPEMEHHBIX (PU3HUYECKUX YCTAHOBOK

- YMETh HCIIOJIb30BaTh TOJYYCHHBIC 3HAHHS
JUISE  CO3JIaHUSI KOMIUICKCOB W3MEPCHHS W
(u3MUECKUX YCTaHOBOK;, OPUEHTHUPOBATHCS B
MH(OPMAIIMY TTOJTyJ4aeMOW M3 3KCTICPUMEHTA;
o0OpabaTeiBaTh U MPEACTABIATH IMOJIyUYCHHBIE
JTaHHBIE ~ CBOMM  KOJUIETaM  COTJIACHO
OOIETPUHATHEIM HOpMaM, CYIIECTBYIOIIUM B
Hay4HOM C00O0IecTBe; MpodhecCHOHATBHO
OCMBICIIUBATh  PE3YNbTaThl,  MOJyYCHHBIC
JIPYTHUMH SKCIIEPUMEHTATOPAMH; TPAMOTHO H
KPpUTHUYECKH  TOA0MpPaTh  TEOPETUUYECKHE
MOJIENIN K HaOIF0IaEMBIM SIBJICHUS

-BJIaJIETh HaBbIKaMU MPOBEICHUS
JKCIIEPUMEHTA;,  CO3JaHUs  TPUOOPOB M
TEXHHUKH JJI51 PU3NIECKOTO IKCIIEPUMEHTA

for research, how to quantify various natural
phenomena; about the technologies of creation,
physical characteristics and principles of operation
of modern physical installations

- be able to use the acquired knowledge to create
measurement complexes and physical installations;
navigate the information obtained from the
experiment; process and present the data obtained
to their colleagues according to generally accepted
norms existing in the scientific community;
professionally comprehend the results obtained by
other experimenters; competently and critically
select theoretical models for the observed
phenomena

- possess the skills of conducting an experiment;
creating devices and equipment for a physical
experiment

Kypcmuinkvickauwa mazmynut / Kpamkoe codepocanue xkypca/ Course summary

byn kaHma  xaOABIKTBI  Kacay  Ke3iHJe

JlaeT BO3MOXHOCTb MpaBHIbHO oueHuTh | It makes it possible to correctly assess the
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MarepuaiapAbl  TaHIAyJIbIH  CEHIMIUTIITIH,
YHEMJIUTITIH JKOHE SKOJIOTHSUIBIK OPBIH/IBLUTBIFBIH
IyphICc Oarajayra MyMKIiHAIK Oepemi. Op Typdi
(U3HKAIBIK TPONECTePAIH, 3aHIAPAbIH JKOHE
OJIapJIbIH FBUIBIM MEH JKCIIEPUMEHTTIH Oacka
cajlaJlapbIH/IaFbl  KOPIHICTEPIHIH KOMITBIOTEPIIIK
MOJeNbJIepiH KoyimaHny 3eprreneni. [loHmi oky
Ke3iHIe  aJblHFaH  OLIIM  CTaTHCTHUKAJIBIK
MOJIIMETTEP/l  OHJCYIEe, FhUIBIMU  3€pTTey
o/icTepl MEH SKCIIEPUMEHTTEPC KOJTAHBLIA BT

HAJIeKHOCTD, 9KOHOMHUYHOCTb u
IKOJIOTMYECKYI0 IeNIECO00Pa3HOCTh BhIOOpA
MaTepUaJoOB  MPU  pa3pabOTKe  HOBOTO
00opyIoBaHUsI.

W3yyaercsi HCOIb30BaHHE KOMITBIOTEPHBIX
MOJIeTIeH pa3IunIHBIX PU3NIECKUX MPOIIECCOB,
3aKOHOB M UX TPOSBJICHUS B IPYrHX 00JacTIX
HAYK U OKCIICPUMCHTAX. 3HaHI/I$I, IMOJIYYCHHBIC
P M3YYCHHH MpPEIMETa, HCIOIb3YIOTCS B

o0paboTke CTATUCTUYECKUX JTAHHBIX,
METOZaxX  HAy4YHBIX  HCCICJIOBaHUH U
IKCIIEPUMEHTAX

reliability, efficiency and  environmental
expediency of the choice of materials when
developing new equipment. The use of computer
models of various physical processes, laws and
their manifestations in other fields of science and
experiments is studied. The knowledge gained
during the study of the subject is used in the
processing of statistical data, methods of scientific
research and experiments

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

rammemanager

Tloe3xanos B.M.

| Moesxanos B.M.

Poezzhalov V.M.

9KCI1€[)!IJI€II”1(l,‘“l()bl J’lf)fli)lenlﬂ'lep()i tlb’"’l0,1111”1l’il(lll()blpy apKblilbl eu()ey /A emomamu3upoearnnasn 06[)(16()"”\'(! IKCnepumMenmaibHblx oannwvix /
Automated processing of the experimental data

Oky maxcamul / Yueonas yenv/ Purpose

DKCIepUMEHTTI OepiireHAepAiH MacCUBTEpiH/Ie
OHJIEY VIIIH KOMIbIOTEPIIK TEXHOJOTHUSIAPABbIH
KOJIJaHY JIaF IbIJIapbIH KaJIbIITACTBIPY

®opMHUPOBaHNEHABHIKOB IIPUMEHEHUS
KOMITBIOTEPHBIE TEXHOJOTHH IJi1 00paboTKU
HKCHEPUMEHTAIbHBIX MACCUBOB JTAHHBIX

Formation of skills in the use of computer
technologies for processing experimental data sets

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Okbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylbLiap
-pU3MKagarbl  KOCHBIOTEPIIK  3KCHEPUMEHTTI

KOI0 9JlicTepiH Oimy

-NIreOpalblK TEHIICYJIEPIH JKOHE OJ1 JKyHenep
TEHJCYJIePiH IS aly;

- KapamaitbiM nuddepeHIuanaplK TeHaeyIep
MEH OJIapJIbIH KYHeTepiH ey ii;;

-nepbec  TybIHIBUIApBIHAA AUQepeHInaIbl
TEH/IeYJIEPiH IIEILY;

-CTAaTHUCTUKAJIBIK OCpUITEeHACP/I OHACY;

ITocse ycnemHoro 3aBepiieHust Kypea
o0yyarommecsi OyayT

-3HaTh METOJIbI MOCTAaHOBKH KOMITBIOTEPHOTO
HKCIEpUMEHTA B (PU3UKE

- YMETh peliaTh ajareOpandecKue ypaBHEHHS
U X CHCTEMBI;

- pemrats
muddepeHranbHbIe
CHCTEMBI;

- pemath audQepeHranbHble YpaBHEHHUS B
YaCTHBIX MPOU3BOHBIX;

OOBIKHOBEHHEBIE
YpaBHEHUsT U  UX

After successful
students will
-know the methods of setting up a computer
experiment in physics

- be able to solve algebraic equations and their
systems;

- solve ordinary differential equations and their
systems;

-solve partial differential equations;

-process statistical data;

-work with vectors and matrices;

completion of the course,
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-BCKTOpJIapbl MCH MaTpulajlapbl MCH XXYMBIC -O6pa6aTBIBaTB CTaTUCTHYCCKHUEC NAaHHBIC,

xKacay; -paboTaTh ¢ BEKTOpPAMHU U MATPULIAMHU;

- yHKIIMOHAJIIBI TOYSNIUTIKTEP/IIH | - HAaXOAWTh MaKCUMyM W  MHHHUMYMBI
MaKCHUMYyMIapbl MEH MUHUMYM/IAPbIH Ta0y; (YHKITMOHATTBHBIX 3aBUCUMOCTEH
-ToKipuOene (Qu3MKaNbIK ecenTepial INCIIyAiH | - BIQJeTh HaBbIKAMU TPUMCHCHHs Ha
CaHABl  IIemy  OficTepiH, OargapiamManay | MPaKTUKE YHCICHHBIX METOJIOB PEIICHUS
TUIIEPIH  KOHE  KOMIbIOTEpHiK  rpaduka | GU3NIECKUX 3a/1ay4; SI3BIKAMU
JaFIbLUIAPBIH UTEPY; MPOrpaMMHUPOBAHUS | KOMIIBIOTEPHOM
-3 IOHTi aliMarbIHIa aKnapaTThIK | rpaduKoi

TEXHOJIOTUSUTAP  KOJNJAHYBIH  JAWBIHABIKTA | - OBITh KOMIIETCHTHBIMH B TOTOBHOCTH
KY3bIpeTTi 60y HCIIO0JIh30BaTh nH(pOpMaITMOHHBIC

TEXHOJIOTMH B CBOCH MPEIMETHOMN 0071acTH

- find the maximum and minimum of functional
dependencies

- possess the skills to apply in practice numerical
methods  for  solving physical problems;
programming languages and computer graphics

- be competent in readiness to use information
technologies in their subject area

Kypcmuingwickawa mazmynot / Kpamkoe codepycanue Kypca/ Course summary

basanblk  omepanusiap  JKOHE ecenrey | basoBble omepauMu M BBIYUCIUTENbHBIE
KYpbUIFbUIApbl.  PamKupiieHreH — ailHbIMaibl | KOHCTPYKIMH. PaH)XKMpPOBAaHHBIE NEPEMEHHBIE
byHKOMsIap JkoHe TpaduKTEepAl KypacTelpy. | QyHKIMM M TOCTPOEHHE  rpaduKOB.
Marpunanslk anrebpa. Tenameynepai xoHe | MaTtpuunas anrebpa. Pemienue ypaBHeHui u
Kydenepali  memry.  VHtepnomsuums  koHe | cucteM.  VHTepnonsuums M perpeccus.

Basic operations and computational constructions.
Ranked variable functions and plotting. Matrix
algebra. Solution of equations and systems.
Interpolation  and  Regression.  Differential
Equations. Programming linear or branching

perpeccusi.  ludpdepenumanaer  Tenaeynep. | Juddepenimanbapie ypaBuenwus. | algorithms.  Cyclic algorithms  programming.
ChI3BIKTBI HEMECe TapMaKThl alropuTMiepiiH | [IporpamMmmupoBanue JIMHEHHBIX wim | Spectral analysis and synthesis
Oarmapnamanayel.  L[UKJIDI  aqrOpuTMIEp/i | pa3BETBIIAIOIIAXCS aIITOPUTMOB.
Oarmapnamanay. Croektpanabl Tajgmay koHe | [IporpamMmupoBaHue IUKITMIECKUX
CHHTE3. anroputMoB. CHEKTpaIbHbIH aHAIN3 U CHHTE3
bazoaprama scemexuiici / Pykosooumens npozpammul/ Programmemanager
[Toesxanos B.M. | IMoesxanos B.M. Poezzhalov V.M.

Mamepuanmanyea xipicne / Beeoenue ¢ mamepuanoseoenue / Introduction to materials science

OKy maxcamul / Yueonan yenv/ Purpose

op TYp:i GU3MKAIBIK KYPBUIBIMJIAPIbl MAKCATThl | IPUOOpPETEHHE 3HAHUH O 3aKOHOMEPHOCTSX
TYpAe Kypy HeridiHie  MmarepuaigapiblH | GOpMUPOBAaHHS  CBOWCTB MaTepuaos,
KACHETTEpiH KaJBINTACTBIPY  3aHABUIBIKTAphl | UCXOMAS M3 IEJICHANPABICHHOTO CO3JaHUs MX
Typaibl, COHAal - aK Oenruil Oip maTtepuanuap | pa3inyHON (GU3HUECKON CTPYKTYpHI, a TaKkKe

KJIACblHA TOH OPTAKTLIK IICH aﬁblpMaLHBIJ’ILIKTap 00 O6H_IHOCTI/I " pas3jinuuiax, NMpucymux TEM

the acquisition of knowledge about the laws of the
formation of the properties of materials, based on
the purposeful creation of their different physical
structures, as well as about the generality and
differences inherent in certain classes of materials,
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Typaibl ~ OuriM  amy, OyJI  MarucTpaHT-
(UBHUKTEPIIH JKaIMbl TEOPHSUIBIK JTaWBIHJIBIK
JIEHTCHIH e10ylp KeHEUTyre MyYMKIHIIK Oepei

WIM HWHBIM KJaccaM MaTepuayioB, YTO
HO3BOJIAET CYIIECTBEHHO pacuIpuThH
OO0IETEOPETUUECKU YpOBEHb ITOATOTOBKU
MarucTpaHTOB - (PU3HKOB

which allows us to significantly expand the general
theoretical level of training of undergraduates-
physicists

Oxvimy

Hamuiceci / Pesynomamutl 00yuenusn / Learning outcomes

Kypcrtbl coTTi asiIKTaraHHaH KeHiH
OiiMaaymbLIap

-MaTepualiTaHy/a  KOJJAHBUIATBIH  HETI3ri
YFBIMAAPABI, TEPMUHIEP/l, aHBIKTaMalap.ibl,
OOBEKTIIepl, Kypamaapabl, omicTepai Oiy;
MaTepUuaIiapAblH ~ KIKTEeNyiH, 3aTTap MeEH
MaTepUATIAPABIH,  KYPBUIBICBI  TEOPHUSCHIHBIH
Heri3fiepiH, MeTalyl KOHE MeTaul eMec
MaTepHaIIapabIH KYPBUTBIMBI MeH
KACUETTEPiHIH  KaJIbINTacy 3aHIbUIBIKTAPBIH,
OHJIIpIC JKOHE TMaljallaHy KaFJaiIapbeiHIa
MaTepuaigiapaa  OonaThlH  KYOBUIBICTap/bIH
MOHIH 01Ty

- MaTepuaNJaplblH KacHUETTepiH 3epTTeyIiH
3aMaHayM 9ICTEepiH KoJjjaHa Oiny, maiinanany,
caKkTay »>JKOHE TachIMaijay KarJailapblHia
MaTepHaIApABIH ~ KYPBUIBIMBIH,  OJapJIbIH
CBIPTKBI (haKTOpIAP/IbIH dCEepPiHE TYPAKTHUIBIFBIH
Oaranayabl Kyprizy, KaOablK OeneKkTepiHiy
KOFapbl CEHIMIUTINT MeH y3aK Mep3iMIUTIriH
KamMTaMachl3 €TeTiH OepuUIreH KacHeTTep/l airy
YVIIIH  TepMUSIBIK  OHJIEYIl  TarailbIHAY;
OTaHABIK JKkoHe mmeTenaik CraHmapTTapMeH
KOHE ©3T¢ JIe HOPMATHUBTIK >KOHE TEXHHKAIBIK
Ky)KaTTamajgapMeH KYMBIC iCTey

- TUNOTIK ecemTepAl Iiemry JaFabUIapbiH
MEHrepy, 3arTap MEH  MaTepHajiap.IblH
KAaCHUETTEpiH 3epTTey

IlocJie ycnenmHoro 3aBepiieHus Kypca
oOyuaromuecst OyayT

-3HATb OCHOBHBbBIC IIOHATHA, TCPMUHBI,
onpejaeneHusi, 00bEKThI, CPEICTBA, METOJIbI,
HCIIOJIb3yEMbIC B MaTepUaIOBEICHUY;
KiIaccCUpUKALMI0  MaTepuaioB,  OCHOBBI
TCOpPHUU CTPOCHUSA BCIICCTB MW MATCPHAJIOB,
3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYPHI
u CBOICTB MCTAJININYCCKUX u
HEMETAINTMYECKUX MAaTepUasoB, CYIIHOCTb
ﬂBJ’IeHI/If/'I, MMPOUCXOAAIIMNX B Marcpuajliax B
YCIOBUSIX MPOU3BOJICTBA U IKCILTyaTalluu

- YMCTb HNPUMCHATHL COBPCMCHHBIC METO/bI
WCCIIeTOBaHUS CBOICTB MaTepuasos,
IIPOBOAUTE OLIEHKY CTPYKTYpPBl MaTE€pHAJIOB,
YCTOMYMBOCTH HMX K BO3JCHCTBUIO BHEIIHUX
(akTOpOB B YCIOBHUAX  JKCILUTyaTallWH,
XpaHEeHUsT W TPAHCIOPTUPOBKH, HA3HAYHUTH
TEPMUYECKYI0 O00pabOTKYy JUIsl TOJTy4YeHUs

3aJlaHHBIX CBOIICTB, o0ecreunBaroImux
BBICOKYI0 HAJEKHOCTb M  JOJITOBEYHOCTH
neraineid  oOopynoBaHusi;  paboTatb €
OTEYECTBEHHBIMU u 3apyOexHBIMU

CTaHJapTaMM M HWHOM HOPMAaTUBHOW U
TEXHUYECKON JOKYMEHTAIUEN

- BJAJETh HABBIKAMM PELICHUS THUIIOBBIX
3aj1a4; HCCICIOBAaHMSA CBOWMCTB BEIIECTB H
MaTepHaoB

After successful
students will

- to know the basic concepts, terms, definitions,
objects, tools, methods used in materials science;
classification of materials, the basics of the theory
of the structure of substances and materials, the
laws of the formation of the structure and
properties of metallic and non-metallic materials,
the essence of the phenomena occurring in
materials in production and operation

- be able to apply modern methods of studying the
properties of materials, evaluate the structure of
materials, their resistance to external factors under
operating, storage and transportation conditions,
assign heat treatment to obtain specified properties
that ensure high reliability and durability of
equipment parts; work with domestic and foreign
standards and other regulatory and technical
documentation

- have the skills to solve typical problems; research
the properties of substances and materials

completion of the course,
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Kypcmuingvickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

Marepuanrany

FBUIBIM  peTiHae. Mertanuaap.

Merain emec Marepuanjgap. MartepuangapabiH
KYPBUIBIMBI MEH KAaCHUETTEpPiH KaJBIITACTHIPY.

Kpucrangs

Marepuangapabig
Kartsr

KacHeTTepi.

eMec KATTEI 3arrap.
(U3HKATBIK-MEXaHUKAITBIK
JeHenepIiH  OepiKTiri.

Komnozunusiiblk xyienepain Oepiktiri. Kartei

MTOJTUMEPIIEPIiH

Oy3buty MexaHusMi. KarTsl

JCHENIEPIIH AJIEKTP OTKI3TIIITIr. MeTalaapIbIH

KOPPO3USCHI.
MaTepuaiaap

Epekme  kacuerrepi oap

MarepuanoBeieHue Kak Hayka. MeTaiisl.
Hewmerannnueckue MaTEepUabL.
@opMHUpOBaHHE  CTPYKTYppl U CBOMCTB
MartepuanoB. Hekpucramimueckue TBEpIbIC
Tena.  DPU3MKO-MEXAHMYECKUE  CBOMCTBA
MarepuanoB. IIpoyHocTe  TBepapIX  Tell.
Konuenrparopst HaIPSKCHUN.
JIONroBEYHOCTh KOMIIO3ULMOHHBIX CHCTEM.
Mexanuzm pa3pyLieHus TBEPABIX
IIOJINMEPOB. DJIEKTPOIPOBOJHOCTD TBEPABIX
ten. Koppo3ust wmertamioB. Marepuansl ¢
0COOBIMU CBOWCTBAMHU

Materials science as a science. Metals. Non-
metallic materials. Formation of the structure and
properties of materials. Non-crystalline solids.
Physical and mechanical properties of materials.
The strength of solids. Voltage concentrators.
Durability of composite systems. The mechanism
of destruction of solid polymers. Electrical
conductivity of solids. Corrosion of metals.
Materials with special properties

bazoaprama rcemexwici / Pykoeooumens npozpammer/ Programme manager

Iloes3xanos B.M.

‘ IToesxkanos B.M.

| Poezzhalov V.M.
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