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2022 xbinbl Kabb11aHaThIH 6iniM anywsuiapra apaanrad «7M05403— Mexanuka — konnanGansl MatemMaTikay 6inim Gepy Garnapaamacs! OoiibiHIIA TOHAEP KATANOTBI
Karanor aucumniun no obpasoparensHoii nporpamme «7M05403 — Mexannka — npuknagHas MateMaTHka» ana obydatomuxca npuema 2022 roaa
Courses catalogue of the education program «7M05403— Mechanics and applied mathematics» for the students of the 2022 year admission

Ne | IMomsin uukni | IlonninaTays! / Kpeaur / Kpickaina anHoTaums/ IpepekBusurrep/
/
Llnkn Ha3paHue JUCUMILUTHHBI / Kpeaur / KpaTkas anHOTaums / [IpepexBU3NTHI/
JHUCUMTUINHE
/Cycle of the Name of the course Credit Annotation Prerequisites
course

1 cemectp /1 cemecTp / Semester 1

KOO xkomnonenTi / BY3oBckuii komnonenT / University component

1. bIT KOOK JKorapel MEKTEN NeJarorukachbl 4 [ToHHIH OKBITHLIATRIH DOMiMIEPI.
B]1 BK IMenaroruka BeicLuei WKOJBI Korapri 6inim Gepyneri wana napanurManap. Ilenarorukansik FeUILIMHEIH 31iCHAMACKL.
BD UK Higher School Pedagogy JKorape! MekTen OKBITYIILICKIHLIH KaciBu kyzipertiniri. Xoraph MextenTeri okpITy

Teopuscel. Xorape Ginim Gepyain masmynsl. JKoraps! MekTenTeri Kasipri samarsl GiniM Gepy
TexHonoruanapel. Kpeautrik okeITy sy#eci Herisitie oky yaepicid yibIMIacTsipy.

HB}-“!BCMHE pazacinl JIHCIHIUIHHEL

CospemenHas napaaurMa peicuiero obpazoranus. MeTonon0rus nejaroru4eckoil HaykH.
[Tpodeccnonansuas KOMNETEHTHOCTL NPEnoaaBaTes Buiciei wkomabl. Teopus 0byyenus B
BbICLLIEH LIKOE. CO,JCPJ!\'EH{HC BBICLIETO oﬁpa:mualmn. COBPEMCHHI:IC GSPBSOBE!.TEI!LHME
TEXHOJOHH B BBICIIEH WIKOTE. Opl‘atmsauun yqeﬁlmro npoiecca Ha 0CHOBE KPCJIHTHOﬁ
CHCTEMBI 06}"-{61“{5.

Studied sections of discipline.

The modern paradigm of higher education. Methodology of pedagogical science. Professional
competence of a high school teacher. Theory of learning in higher education. Content of higher
education. Modern educational technology in higher education. Organization of educational
process on the basis of the credit system of education.
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2. | BIT1 XKOOK
BJl BK
BD UK

bBackapy NcHXonorusacel
[lcuxonorus ynpasneHus
Management psychology

[ToHHIH OKBITEITATHIH GoniMIEPi.

[Icnuxonorus FeuIbIM peTinae. FouibiM sxyfiecinaeri NCHX0IOHAHBIH OPHBI MEH MiHAeTTep.
OKbITY yepiciHieri alaMHbIH TAHBIMJBIK iC-IPEKETIHIH NCHXON0rHACKL HaphiKThiK
3IKOHOMHMKA karaaiisiHaarel 0iniM Oepy yaepiciHiH rHOCEONOrHANBIK KIHE OHTOOTHATIBIK
macenenepi. Kasipri samaH Tanabbina caif OKBITY/IBIH CANACK MEH THIMIMITIH APTTRIPYARIH
MCHXONOTHANBIK Kypanaapsl MeH aaictepi. Kenicneyminix xaraaiinapna okerryns: fackapy
yaepici.

HsyuaeMpie pa3aenst AHCLHILIHHEL

[Mcuxonorus Kax HayKa. 3£ula'|a H MCCTO NCHXOJI0OINHH B CHCTEME HaYK. [Teuxonorus
MO3HABATE/ILHOH AEATE/IBHOCTH HEJ0BEKA B npouecce Dﬁy'-IEHH)I. Ieuxonoruyeckue METOABI H
cpeacTBa nopsieHus HPEKTHBHOCTH K KauecTBa 00YHCHHA B COBPEMCHHBIX YCTOBHAX.
Ynpasnenue npoueccomM o0yueHHA B KOHPAUKTHBIX cHTyauuax. Ilcuxonorus
negaroruueckoro obwenus. ITpodeccnorpamma n neuxorpamma pabornuka s cepe Oyaywei
I'Ip(][l]CCCHOHaI[bHOH JCATEILHOCTH. Ieuxonorus JCATE/ILHOCTH H NMO3HABATCILHBIX
npoueccos. JlesaTensHoeTh U anantauus. [ICHXoorus 1 TpyioBas jesTenbHocTs, [TpoGnems
HAMEKHOCTH npocpeccum!a.nbuoﬁ JCATENEHOCTH.

Studied sections of discipline.

Psychology as a science. The mission and the place of psychology in the system of sciences.
Psychology of cognitive activity of a human being in the process of education. Psychological
methods and means of raising effectiveness and quality of contemporary education.
Management of education process in conflict situations. Psychology of pedagogical
communication. Proffessiogram and psychogram of a worker in the area of future professional
work. Psychology of activity and cognitive processes. Activity and adaptation. Psychology
and labor activity. Problems of reliability of professional activity

Tanaay GoiibiHILA

komnoHerTTep / Komnonents! no Beifopy / Optional Components

3. | BIITK
BJ] KB
BD EC

[Tnactuxanap xane kabeiKimanap
TEOPHACHI

Teopus nnactux 1 obonouex
Theory of plates and shells

5

Kupxroda runoresackina Heri3ienreH #aHe Ta3apThUIFAH TEOPUAIAP Heri3inae KapanaisiM
W2HE Kyp/eni KyKTeme kedinze Kiike TikGypuITsl, NOHreNex TakTanap MeH
KaOBIKIIA/IAPAbl €CENTeY i HKaMbl AAICTEP], CTATHKAIBIK TeNe-TeHIIK Karaaiiaphl xKaHe
NIacTHHANAP MCH KaOBIKIIAIap/1a KepHEY MeH LITAMMIAP/Ibl eCenTey diCTepi 3epTTe/Li;
coHaaki-ak onapabiH GEpiKTIriH, KATTLUIBIFBIH XKIHE TYPAKTBUILIFLIH Oaraiay/ibii 1iCHAMATBIK
Herizzepi.

B kypce « Teopus nnactun v 060n0uek» Ha ocHoBe runortessl Kupxroda v Ha ocHose
YTOUYHEHHLIX TCOPHH H3y4aloTCH obtHe MCTOAB pacHcTa TOHKHX NMPAMOYTONBHHX ,
KPYTABIX NIACTHHOK M 00004€K NPH MPOCTOM M CIOKHOM HATPYKEHHUH, YCIOBHS
CTATHYECKOTO PABHOBECHA M METO/IbI PACYETHOrO ONpeeNeHHs HanpsxeHuii u 1edopmaunii B
IUIACTHHKE W 0D0JI0uKe , d TAKKS MCTOJOJOTHYCCKHE OCHOBEI pacqe'moﬁ OLECHKH HX
MPOYHOCTH. KECTKOCTH W YCTOHYHBOCTH.

In the course "The theory of plates and shells" on the basis of Kirchhoff's hypothesis and on
the basis of refined theories. general methods for calculating thin rectangular, circular plates
and shells under simple and complex loading are studied, static equilibrium conditions and
methods for calculating stress and strain in a plate and shell, and also the methodological
foundations of the estimated evaluation of their strength, rigidity and stability

TeopHanbiK
MeXaHHKa

Teoperuyeckas
MeXaHuKa

Theoretical
mechanics
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4. BIT TK
B KB
BD EC

KypblnbsiMHBIH GepikTiri xaHe
OHBIH (PU3HKATBIK Herizzepi
KOHCTpYKUHMOHHAA POYHOCTH H €€
(hu3znueckne OCHOBRI

Structural strength and its physical
basis

[ToHHIH OKBITBLIATEIH GoniMaepi.

Du3MKAIBIK METAILIYPIHA - METAILT KYPhLUTbIMAAPAbLIH GepikTirin 3epTTey *KIHE KaMTaMachl3
eTyaid Herizi. Meranaap men koperrnanapbepiktirinin ¢usukacsl. Metamn
KYpbUIBIMIaPbIHbIH Oy3b11ybl skaHE TeMipbeTon konceTpykunsnapbinsiH (TEK) chucrm MeH
aedopmaumsananysl. [Iunamukansik KykremeneyaeriTBK seprrey.

H3zyuaemsie pasaeibl AHCIHILUTHHBL

Duanyeckoe METANNOBEICHHE — KAK OCHOBA H3Y4eHHA U obecneueHns NpoMHOCTH
METa/IOKOHCTPYKIMH. DH3IMKA MPOYHOCTH METANNO0B U criasos. Paspymenne
METUIOKOHCTPYKLHH H 1eOpMaTHBHOCTE Kene3obeTonnbix koHeTpykuni(QKBK) npu
JHHAMHYECKHX Harpyskax. DKkcrepuMenTanbhbie neenenosanus XKBK npu quHamuueckom

HarpyKCHHH.

Studied sections of discipline.

Physical metallurgy - as the basis for studying and ensuring the durability of metal structures.
Physics of the strength of metals and alloys. Destruction of metal structures and deformability
of reinforced concrete structures (JBK) under dynamic loads. Experimental studies of
reinforced concrete structures under dynamic loading.

Teopusinsik
MEXaHHKa

Teopernueckas
MeXaHHuKa

Theoretical
mechanics

5. | BIITK
BJI KB
BD EC

AKnabl annapaTrapibiH TEOPHACH
MEH NPAKTHKACh

Teopus u npakTHKa CTPYHHBIX
annaparos

Theory and practice of jet devices

Byt noHAe peakTHBTI KOHABIPFBUIAP 3EPTTENEi AKIHE 01apbIH AKYMBIC €pEKIIeiKTepi,
FHAPOTEXHUKAIBIK JKOHE Cybl Oackapyna naiaananbuiaThid PEAKTHBTI KYPbUIFBLIAPIBIH
KIacCH(HKAIMACK], LICKCI3 KEHICTIKTErl CY acThl aFkIHIAPLIH %aHe mekTenren 6erki Gerinin
numMuapaik oeri, Gip xaHe eki GETTIK PEAKTUBTI KOHABIPFLLTAP, AaiieKTi apekeTTepain
PEaKTHBTI KYPLUIFBUIAPEL. PEAKTHBTI KYPBUIFLLIAP. [ HAPOTEXHHKANBIK KAHE CY Ikl
Gackapynarsl peakTHBETI KYPLUTFLITAP/E! naiaanany.

B naHHO IUCUMILUIHHE H3YNaeTCs CTPYHHbIE annapatsl 4 0cobGeHHOCTH MX paboThl,
knaccH(HKaLMA CTPYHHBIX NMapaTos, MPHMEHAEMBIX B ITHAPOTEXHUKE H BOJHOM X0O3SHCTBE,
PACIIPOCTPAHEHUE 3ATOIUICHHBIX CTPYH B HEOTPAHHYEHHOM [IPOCTPAHCTBE H OFPAHMYEHHOH
LMTHHAPHYECKOH MOBEPXHOCTHIO CITYTHOM MOTOKE, OJIHO M JIBYXTIOBEPXHOCTHBIE CTpYiiHbIe
annaparel, CTPYHHEIC aNMnaparsl Moc/AeA0BaTENLHOTO AeHCTBUA. CTPYHHEIE anmaparkl.
[TpumeHeHHe CTPYHHBLIX aNMapaToB B rMJAPOTEXHHKE K BOJIHOM Xo3siicTBe.

In this discipline, jet devices are studied and the features of their work, the classification of jet
devices used in hydraulic engineering and water management, the spread of submerged jets in
unlimited space and a bounded coiled surface cylindrical surface, one and two-surface jet
devices, jet devices of sequential action. jet devices. The use of jet devices in hydraulic
engineering and water management

Teopuansik
MEXaHUKa

Teoperuueckas
MEXaHHMKa

Theoretical
mechanics

6. BI1 TK
BEJ1 KB
BD EC

HedopMauuanaHaTelH KaTThl
AeHeNiep MEXaHHKaChl ECenTepit
Mozenbaey

MojenupoBaHHie 3a1a4 MeXaHHKH
Ne(hOpMHPYEMOT0 TBEPAOTO Tesa
Modeling of the problems of
mechanics of a deformable solid

[ManHiH OKBITELIATEIH GO1iMIEDI.

Karrbt gedopMalHanaHaThiH MEAHAHLIH KYH3eliCKe Wanapry xKarAaibIHbIH TEOPHUACHIHbIH
keibip macenenepi. [ledopMmaunsianaTelii OpTaHbl AHbIKTAHTHIH (PUIMKAIBIK KATbIHACTAP.
HedopmaniManaHaTblH OPTaHbl aHLIKTAATBIH (PH3HKanbIK KaThiHacTap. [lnactmaccanan
AHACATFAH KATThl KAHBUITBIP/IBI MATEpHAIAD/1bIH MiHQ3-K¥JlHK \"J‘[]‘ici Peonoruaisik
kacuerTepi 6ap opTanapiasiH MiHe3-Ky sk Mojeasaepi. MIITT ipreni wemimaepi.
MexaHHKaIbIK MPOLECTEP] MATEMATHKANIK MOJCNILIACYH HETi3ri ke3eHaepi. MexaHWkansik
NpoLecTep MEH KYObUTBICTAP/IBIH MATEMATHKAILIK MOAENLACPIH KYPYbIH HKANME TANAMTAPLI
MeH epekmenikrepi.

Teopusanbik
MEXaHHKa

Teoperuueckas
MeXaHHKa

Theoretical
mechanics
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HM3yuaemble pasie/ibl AUCIHILIHHBL

HekoTopbie BONPOCH! TEOPHH HANIPAXKECHHO-I1C()OPMHPOBAHHOTO COCTOAHHA TBEP/LIX
AcopMHPYEMBIX cpell. PH3HYECKHE COOTHOLICHHA, ONPEIeNAIONIHE AehOPMHPYEMYIO Cpeay.
Du3HYECKHE COOTHONICHUA, Onpeaensionue aedopMupyemyio cpery. Moaenu noseneHus
MIACTHYHEIX TBEPIAKIX ,uelj:opMpreM BIX CpEll. MCIJJ,CJ'IH NOBE/ICHHA CpCll C PCONOTHYECKHMHA
ceoiictramu. Oynnamentansieie pemenus MJITT. Ocnosrbie Tankr MaTeMaTHYeCKOTO
MOZETHPOBAHHA MeXaHH4YeCcKuX npoueccos, O6uue TpeGoBanus # 0COGEHHOCTH NOCTPOSHHA
MareMaTHYeCKHX MOJEIEH MEXaHHYEeCKHX Nnpoueccos 1 ABNEHHH,

Studied sections of discipline.

Some questions of the theory of stress-strain state of solid deformable media. Physical
relationships that determine the deformable medium. Physical relationships that determine the
deformable medium. Behavior models of plastic solid wrought media. Models of behavior of
environments with rheological properties. Fundamental solutions MDTT. The main stages of
mathematical modeling of mechanical processes. General requirements and features of the
construction of mathematical models of mechanical processes and phenomena

CIIOWIHOH Cpe/ibl — MEXaHHukKa KujakocTelt U ralon, I'Ioa‘roar_y no AaHHOH AUCLIHNAHHE
HM3Y4AETCH MATEMATHYECKHE MOJIENH MEXAHMKH JKHIKOCTH M ra3a, e€ coBpeMEHHOE COCTOSHHE,
BBEACHHE B MATEMATHUYECKYIO TEOPHIO MNOJIA, YCTAHOBUBILEECH [IBHKEHHE HHIKOCTH,

/] BIT TK Konnanbansl MexaHuKa ecenTepin TToHHIH OKBITBUIATEIH DeiMAEPI. Teopusnbik
BJ1 KB MOJENbACY Mcxaﬂm:_a:_m& npoLecTep MeH Kyiienepii MeKTpaik Moseabaey. MartnabTbiH MEXaHHKAIBIK MEXaHHKA
BD EC MoenupoBatue 3axad AyHenepiHiH KO3FabIChIH MOJIEIIICY XKIHE BU3YANH3aLUANAY. Mexanuka MeH

NPHKNAAHON MeXaHHKH MATEMATHKAHELIH JKaHe TYPi cananap/arsi Macengnwe];.mmex‘auuxamm mojiennaey. CoHrel TeopeTuueckas
Modeling of problems of applied 2NEMEHT DICiH KOLIaHy XaHe MeXaHuKanbiK Tepbenicrepi Mojenbaey. S
mechanics Hayuaemple pasaenst AHCUMILIHHLL )

DNEKTPHHECKOE MOIC/IHPOBAHHE MEXAHHYECKHX MPOLIECCOB M cHeTeM. MoaennpoBaHue H Theoret!cal

BH3YAIH3aLMA JIBHAKEHHI MexaHHueckux cucrem B Matlab. MexaHuko-mMaTemMaTHYeckoe mechanics

MOJICTHPOBAHUE 33/1a4 MEXAHUKH B PA3IMUHBIX oTpacanx. [IpuMeHEHHE METOIA KOHEUHBIX

3MEMEHTOB, @ TKXKE MOJICTHPOBAHHE MEXaHHYCCKHX KoneBaHwuil.

Studied sections of discipline.

Electrical modeling of mechanical processes and systems. Simulation and visualization of the

movements of mechanical systems in Matlab. Mechanical and mathematical modeling of

mechanics problems in various industries. The application of the finite element method. as

well as the simulation of mechanical vibrations

8. BI1 TK Cy#blKTap Men razaap CyHbIKTap MeH rasjiap/iblH KO3FIbIChl MEH ThIHBIChI TYPaJibl 3aH1ap KOHTHHYaIb] Teopusbik
b/1 KB MEXAHMKACBLIHBIH eCenTepin MoJebaey MEXAHUKAHBIH CCKUMATAPLIHLIH Bipi - CYMBIKTBIKTAD MEH ra3/ap/ibiH MEXaHHKACHL. MeXaHMKa
BD EC MoieiMpoBaHHe 3a1a4 MEXAHHKH CoHOBIKTaH, OCEI M2kl CYHBIKTBIK XIHE a3 MEXaHHKACKIHBIH MATEMATHKATLIK MOJETBICPI,

HHUIKOCTH M ra3a OHBIH Kasipri karaaisl, MATeMaTHKAIBIK ODIiC TEOPHACH], TYPAKTHI Kyiaeri cyHbIKThIK TeopeTiueckas
Modeling of problems in liquids and KO3IFaIbICh, BIPKe/Ki CMpanbibl CYHLIKTBIK KOFAILICh], KYHBIHILI AIHE CIIHPAIbIbI ’ S —_—
gases mechanics CYHBIKTBIK aFblHIAPbIHbIH TEHICY], AfHAIBIMHBIH KYBIKTaN AuddepeHunamnbik TeHaeYIep]
IHE CITHPANB/IBI AFBIHAAP 3EPTTENE . .
Theoretical
3aKOHBI IBHKEHHA H TI0KOS KHIKOCTCH MM Ta30B H3y4aeT O/IMH M3 Pas/ie/ioB MEXaHHKH mechanics
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OJIHOPOIHO-BHHTOBBIE ABHAKEHHA FKHIKOCTH, YPABHCHHA BUXPEBOr0 H BHHTOBOIO NIOTOKOB
AWIKOCTH, NpubanxenHble AHpdepeHIMAIBHBIE YPABHEHUS LUHPKY/IALHOHHBIX H BHHTOBBIX
NOTOKOB.

The laws of motion and rest of liquids or gases are studied by one of the sections of continuum
mechanics - the mechanics of liquids and gases. Therefore, in this discipline, mathematical
models of fluid and gas mechanics, its current state, introduction to mathematical field theory,
steady-state fluid motion, uniform-helical fluid motion, equations of vortex and helical fluid
flows, approximate differential equations of circulation and helical flows are studied.

9. BIT TK ITatenTrany «llaTeHTTany», 3UATKEPJIIK MEHIIIK CANACKIHAAFBI €H TOMEHTT OiTiMIi MEHrepy Typaihl Teopuanbik
bJ1 KB ITarenroBenenue 6inimai kamTamacks eteni. Kyperut meHrepy Herizine 3uATKEpNik MCHINIK HEICAHJAPRIH MeXaHHKa
BD EC Patent science KoprayabiH Herisri Epexenepi men ajicrepin, connaii akeHepTaObICKa KATBICTI 3aTTapbI

Oinyre mymkinaik Gepeni. Teoperuueckas
MeXaHHKa

«[Marentoseneune» obecneunpaer npUOOPETEHHE HABLIKOB MHHMMAILHO HEOGXOIUMOTO, H B

TOXeE BpeMs jocTatouyHoro 6araxa sHaHui B 061acTH HHTENNEKTYATLHOM COBCTREHHOCTH. .

H3yuenne kypca no3soseT nos3Harh ocHobHule [TpaBuna 1 MeToxs! ofecrnevenns oXpaHsl Theoret!cal

00BEKTOB HHTEIUIEKTYAIbHOM COOCTBEHHOCTH. mechanics

“Patent science” ensures the acquisition of skills of the minimum necessary, and at the same

time sufficient baggage of knowledge in the field of intellectual property. Studying the course

allows you to learn the basic rules and methods for ensuring the protection of intellectual

property.

10. | BITTK Hiskenepnik TanaayabiH aaicrepi [ToHHIH OKBITBLIATHIH BeiMIepi. TeopHssik
b1 KB MeTo bl MHKEHEPHOTO aHanH3a MexaHHKaNBIK KYPbUTBIMAAP/IbI HHXEHEpiK Tantay. JKbuty Tanaay. DIeKTpOMarHuTTiK MeXaHHKa
BD EC Methods of engineering analysis epicrepai Tanaay. Karrst Mmonensaey. MMnoprranran yarinepii UMIOpPTTaHBI3 HKAHE OHICHI3.

CoOHFBI 3NEMEHT TOPLIH reHepauuanay. COHFbI IMEMEHT MOJEnbAepiH a3repTy. CTaTHKANbIK Teoperiueckas
MaceJienep i werny aficrepi. MMUTAUMANBIK HOTIOKeNepAi BH3YAIH3AMUSNAY HKOHE BHIEY. S ioris
H3yuaemble pasaenbl AHCUHIUIHHBIL .
HHKeHEPHBIH aHANKW3 MEXAHHYECKMX KOHCTPYKUKH, Tennosol ananns. AHanus T‘heoret!cal
MMEeKTPOMArHUTHEIX noneit. Trepaotentioe mojenuposanue. MMnopt u penaxrupopanme mechanics

MMIIOPTHPOBAHHBIX MOJenei, 'eHepalys ceTku KoHeYHBIX dneMenToB. Moaudukarms
KOHEUHOINEMEHTHBIX MoJeneH. MeToanl pelueHus craTHyeckux 3anad. BosMoxHocTH
BU3YaJH3alHH H 00paboTKH pesyIbTaTOB MOJICTHPOBAHHA,

Studied sections of discipline.

Engineering analysis of mechanical structures. Thermal analysis. Analysis of electromagnetic
fields. Solid modeling. Import and edit imported models. Generation of finite element mesh.
Modification of finite element models. Methods for solving static problems. Visualization and
processing of simulation results
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2 cemectp /2 cemecTp / Semester 2

KOO komnouenti / BY3oBckniikommnonent / Universitycomponent

I1. | BI1JKOOK
BJ] BK
BD UK

LlleTen Tinmi (kacibu)
HHocTpaHHBIil A3bIK
(npodreccuonanbHbIH)

Foreign language (professional)

4

ITaonniH oKBITREINATEIH GoiMIepi.

KOMMYHHKATHBTIK Jar/bTapBIH KETIAYPI, WeT Tininaeri MarepHanisl FeIILIME GasHiayia
(YHKLUHOHALIBIK KOHE CTHIMCTHKAIIBIK CHIINATAMANAD bl KOLIAHYABI JKIHE IeT TiniHaer
#asbatua OediHAiK Ky3peTTiNiKTiH Kypamaac Genori perinje akaneMHsIBIK Xka3y
napamMaThipaepiH MEHIepy i KaMTHIIbI,

H3yuaembie pa3fensl JHCHHILTHHEL

CoBeplIeHCTBOBAHHE KOMMYHHKATHBHBIX HABBLIKOB, MpHMeHeHHe (yHKIHOHAILHO-
CTHITMCTUYECKHX XaPAKTEPHCTHK HAYYHOI0 H3/10)KEHHS HA2 MHOCTPAHHOM S3bIKE M OBNANCHHE
NAapaMeTpaMH aKaJeMHYECKOro NUChMa Kak KOMIOHEHTA HHOA3BIMHOHA MpodHILHOH
koMmnereHHn. Hayuno —npodeccHoHanbHOE 00YUEHHE MHOCTPAHHOMY A3BIKY W MHTETPALNS
€O CleLHAbHBIMH JHCUHILIHHAMH

Studied sections of discipline.

Improvement of communicative skills, application of functional-stylistic characteristics of
expressing in a foreign language, studying the parameters of academic writing as a component
of a professional competence. Scientific-professional learning of English.

12. | BIT2KOOK
B/1 BK
BD UK

FbuibiM TapUXEl KaHe
¢dunocoduacel

HcTopusa u punocodus Hayku
History and Philosophy of Science

IMaunin okeITELIATEH GaniMaepi.

FoinbiMu TAHBIMHBIH €PEKIIEAIKTEPIH AHBIKTAY, FRUTHIM JAMYBIHBIH 3aHIBUTBIKTAPBIH alllY KaHE
FBUIBIMHBIH ©31HIH KOHUENTYAILIK IBOMIOUHMACKHIH KapacThipy. FhuibiM TapHxsl kaue
TEOPHACHL. FbIIbIMHBIH KYPbLILIMBI, METOA0/IOIMACK! aHe npodnemanape! . Kasipri 0arbicTbiK
FhUIBIM  (PHI0CO(HACE #IHE METOLONOTHACHI.

Hayuaemele palgensl AHCIMIIHHEL

Duaocodus M METOI0IONHA HAYKH Kak oTpacik (punocodekoro snauns. Hayka B kyasType #
uMBHIM3aLMKy. BosuukHosenie Haykn. OCHOBHBIE ITAllbl HCTOPHYECKOMR JMHAMMKH HAYKH.
Crpykrypa HayuHoro 3uaHus. Hcropus craHoeienns Hayk o o0luecTse, KyJIsType, HCTOPHH
W HETOBEKE. DBOMOLNA COBPEMEHHOMN MUCLHMIIMHAPHON OPraHU3aUMH 3HAHUA. DTHYECKHE
acnexTsl HaykH B koHue XX — navane XXI Beka, ryManuTapHuiii KOHTPONE B HAYKE.
KommyHukarusHsie TexHonorun X X1 Beka v HX pofib B COBPEMEHHOH HayKe.
HudopMauroHssie rpoueccsl B KOHTEKCTE NOCTHEKIACCHYECKOH Hayku, CoBpeMentble
aKTYaIbHbIE METOJHYECKHE, METOA0IOIHYECKHE H (HnocopekHe npoGaeMbl eCTECTBEHHBIX
COLMANEHO-TYMAHUTAPHLIX HAYK, 4 TAKIKE CNEUHATLHBIX OTpacneH Hay4yHOro 3HaHUA B
COOTBETCTBHM CO CreUManu3anmeil MarucTpanTos.

Studied sections of discipline.

Philosophy and methodology of science as a branch of philosophy. Science in culture and
civilization. The emergence of science. Main stages of the historical dynamics of science. The
structure of scientific knowledge. History of the formation of the social sciences, culture,
history and man. The evolution of modern disciplinary organization of knowledge. Ethical
aspects of science in the late XX - early XXI century, humanitarian control in science.
Communication technologies of the XXI century and their role in contemporary science.
Information processes in the context of post-nonclassical science. Contemporary actual
methodical. methodological and philosophical problems of natural. social and humanitarian
sciences. as well as specialized branches of scientific knowledge in accordance with
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specialization of undergraduates

13. | KITXOOK MexaHHKaHbIH TEOPHACH MEH 5 ITonnin oKpITbLIATEIH GoniMACPi. _ _ ) TeopHanBIK
M1 BK Macenenepi l{e:.ueu,m KBULY AOHE KYLITIK OPICTE KYMBIC 1creﬁr1u AKYKTEMedl KyphUIBIMABIK 3/IEMEHTTED MexaHHKa
PD UK Teopus # NPOBIEMBI MEXAHUKH YUliH MEXAHHKaHBIH Ka3ipri 3aManrsl Macesesnepi. OChl MaCeNeIepae MATEpHALIAP/IBIH
Theory and problems of mechanics (DU3UKANBIK KOHE MEXAHUKABIK KACHETTEPIH CHITATTANTHIH MOIY/IBICP TYPAKThI EMEC. TeopeTiueckas
H3y4aembie pa3jie/ibl AHCUHILIHHEL MEXaHHKa
CoBpemeHHbIe NPOOIEMBI MEXAHHKH U HECYILIMX DJIEMEHTOB KOHCTPYKUMH paboTatoUHX B
C/IOWHOM TEIJIOBOM W CHIIOBOM 110J1€. B 3THX 3a1a4aX MOJIyJIH XaPAKTEPH3YIOIIMX (pH3HKO- Theoretical
MEXAHUYECKHE CBOMCTBA MATEPHANOB ABAAIOTCH HE TIOCTOAHHBIMMH. mechanics
Studied sections of discipline.
Modern problems of mechanics for load-bearing structural elements working in a complex
thermal and force field. In these problems, the modules characterizing the physical and
mechanical properties of the materials are not constant.
Tanpay Goiibiniua komnoHertTep / Komnonentsl no Buibopy / Optional Components
14. | KI1 TK OnepaumsibiK ecentey 5 [Monnin OKBITBLIATEIH ﬁozllimcpi. o )
[ KB OnepauHoHHOE HCUHCIEHHE Curnannapasii HKIKTENYI. }Kyi&cnep_ﬂul KIKTENYI. @ypbe Karapsl. @ypoe T\fpﬂeuﬂip_y.
PD EC Operational calculus ChI3BIKTHI xcyﬁen_e;_ml CHIIATTaY TACUIEPI. ,E[m]:(pegeuuna.rmm{ TEHAEYNIEPAI WELIYAIH
onepatopasIk aici. Jluckperri ®yitenep, Cnexrpnik Tanaay. KoMriekcri afiHbMaThl
(pyHruMAHB TA1ay, KOH(pOpMaL OefiHeney, onepauHAIbIK ECENTey, KaMblNaHFaH
(pyHKIMATAD TEOPHACKIHBIH YTEMEHTTEPI. MaremaTHKaIbIK
Tanpay-II
Hzyyaemele pas/ie/ibl JIMCUHILIUHAL,
Knaccuduraums curnanos. Knaceuduranus cucrem. Pag ®ypee. Ipeobpasosanne ypre. M
aTteMaTHYeCKHi
Cnocobrl onucanus nuHelinbix cucteM. Oneparopuslit Meton petieHus quddepeHuuanbHLIX
ypasueHuit. J/luckpernrie cucteMul. CnekTpansHeiif ananus. AHanus QyHKUMI KOMIUIEKCHOI ananu3-11
nepeMeHHOH, KOHOPMHbIE 0TOOpakKEHHH, ONEepPalHOHHOE HCHHCIIEHHE, JIEMEHThI TEOPHH .
0000eHHBIX qjyuku“ﬁ. The mathematic
analisys-I1
Studied sections of discipline.
Classification of signals. Classification of systems. Fourier series. Fourier transformation.
Methods for describing linear systems. Operator method for solving differential equations.
Discrete system. Spectral analysis. Analysis of functions of a complex variable, conformal
maps, operational calculus, elements of the theory of generalized functions.
15. [ KITTK HedhopmauusnaHaTbiH KaTThl JA€HE 5 [TonHiH OKBITBLIATHIH GoiMACPi. MaTeMaTHKANBIK
NJ1KB MeXaHHUKAChIHAAFbl MCKPETT Crpeccrik ky# xone crpece-reHszop. JleopMaiis ®oHe WTAMM TEH30PbL DIaCTHKANBIK tangay-I1
PD EC anictep nedopmanuanadras acHe. [ledopmalusnaHaThiH KATTH MEXaHUKAHRIH Tenzeynep Kyheci.
JTHCKPETHBIE METONBI B MEXAHHKE Lletb_opuamt_ﬁna_narr:._m KaTThi 3aTTap MCXaHHKACKIHBIH CTATHKATHIK MICETECIHIH Keke Maesriseciiil
manimerrepi. Minyain verisri reopusnapel. MHiny kabinercisairi: niuactHireH xane
neopMUpyeMOro TBepAOro Tena ananus-11

Discrete methods in the mechanics
of a deformable solid

ceprimainik. Muenactinik emec: xoi0. Karrel gedopMaliManaHaTsiH ICHEHIH MEXAHHKACBIHBIH
CBI3BIKTBI eMec Macelenepi. MexanukaHbiH (JU3HKAIBIK ChI3BIKTHI €MEC ECENTEPiH CaHIbIK
wewy. ToabIK eMec 3eMenTTep *aHe Dalinansic 1ekapanapsl.

H3syuaemelie pasaesl AHCUHILTMHEL
Hanpsskennoe cocroanue u Tensop Hanpskenni, Jedopmuposadie u TeH3op Aedopmatmii.
Ynpyro nedopmupyemoe Te10. Cucrema ypaBHEHHI MEXaHHKH 1eOPMHPYEMOI'0 TBEPAOTO

The mathematic
analisys-I1
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Tesia. YacTHbIE MOCTAHOBKHM CTATHYECKOH 3a/1a4H MEXaHHKH e OPMUPYEMOro TBEPIOro Tea.
DnemenTapHas Teopus uiruba. Heynpyrocrs: miacruiHocts M nonsydecrs. Heynpyrocrs:
paspywenne. Henennelinbie 3ana4u Mexanuku teepaoro gedopmupyemoro teia. Ynciensoe
pelueHHe (PH3HYECKH HeHHEHHbIX 3a1a4 Mexainki. HenonnopasMepHsie 3/1eMeHTBI H
rPaHHLIBl KOHTAKTA.

Studied sections of discipline.

Stress state and stress tensor. Deformation and strain tensor. Elastically deformable body. The
system of equations of deformable solid mechanics. Private statements of the static problem of
the mechanics of a deformable solid. Elementary theory of bending. Inelasticity: plasticity and
creep. Inelasticity: destruction. Nonlinear problems of mechanics of a solid deformable body.
Numerical solution of physically nonlinear problems of mechanics. Incomplete elements and
contact boundaries.

17

KITTK
I KB
PD EC

HedopmanmanaHaTelH KaTThl
JieHeNep MeXaHHKachl CenTepi
KOMMBIOTEPJIIK MOJeniey
KomnbtoTepHoe MoeTHpOBaHHE
3aja4 MeXaHHKH aehopMUpyeMoro
TBEPAOro TENa

Computer modeling of the
problems of mechanics of a
deformable solid

TTaHHIH OKBITHUIATRIH OeJiMIIepi.

SCAD 6armapnamacsit nainanany. KypeisiMasik ecenreynep yiuin SCAD Garjapnamacein
naianaHyabiH Kexe kezewnepin 6emmexrey. Jluzaitn cxemachiH Kypy, AM3aiiH CXeMackH
KYKTEY, Au3aiti cxemacslt kopeery. Cy3ri naueaepin xobaiay cbl36ackiHbiH
Bu3yanusaumacel. Hotwxkenepal Tannay, Oacrankel 1epekTepii KyKarray ®oHe ecerrey
Harwkenepin. Herisri sane ocanisl KepHeynep. Kyl neH TypakThUIbIK YITH
MOHUBIHTIpEKTEPAl Tekcepy. IIekTi COHFBI 2NIEMEHT MOENBACPiHAE MYIIIEM KaTaH KipicTipyai
nainanany. SCAD 6arnapraMacklH NMPaKTHKANLIK ecenTeyiepie KOMIaHy Typaibl XKaribi
ycbiHpMaap. COHFBI INEMeHT d/liciHiH Herisri Teopusnbk Gaiinansicrapsl. SCAD
OaraapraMaelk NakeTiHe enriziared GaraapaaManapbii CHIATTAMANAPEL.

HM3yuaemeie pa3fiens! MCIMUILTHHBL

IMpumenenue nporpammet SCAD. [leranu3aums OTAeNLHBIX ITANOB IPUMEHEHHA NPOrPaMMBI
SCAD nnsa pacyera koHcTpykumii. Co3nanue pacueTHO# cxeMel, 3arpyKeHue pacyeTHoi
cxemsl, oToOpaxenne pacueTHoH cxembl. [lanenu GuabTpoB BU3yaNH3aLHKH PACHETHON CXEMBI.
AHAIM3 Pe3yIbTATOB, JOKYMEHTHPOBAHUE MCXO/HBIX JAHHBIX K PE3YJILTATOR PACUETOB.

I naBHbIC M 3KBUBAJICHTHBIC Hanpsaxkenua. [posepka Hecymei crnocoGHOCTH M0 NPOYHOCTH U
yeroluupoctH. Mcnons3osanue abCOMOTHO KECTKUX BCTABOK B CTEPXHEBRIX KOHEUHO-
WeMEHTHRIX Mojienax. O6iue pekoMenIalni o npuMeHenuio nporpamMmel SCAD B
NpaKTHYECKHX pacueTax. OCHOBHBIE TEOPETHYECKHE COOTHOLIEHHA METO1a KOHEYHBIX
2J1eMeHTOB. XapaKTepHCTHKA NIPOrpaMM, BXOJALIMX B porpaMMHkii kommieke SCAD.

Studied sections of discipline.

The use of the program SCAD. Detailing the individual stages of using the SCAD program for
structural calculations. Creation of the design scheme, loading of the design scheme, display of
the design scheme. Filter panels visualization of the design scheme. Analysis of results,
documentation of source data and calculation results. Principal and equivalent voltages.
Verification of bearing capacity for strength and stability. The use of absolutely rigid inserts in
rod finite element models. General recommendations on the application of the SCAD program
in practical calculations. The basic theoretical relationships of the finite element method.
Characteristics of programs included in the SCAD software package.

Teopusnbik
MeXaHHKa

Teopernyeckas
MEXaHHKa

Theoretical
mechanics

KIT TK
I KB

Konaanbankl MEXaHHKa ecenTepil
KOM r!bK}TEpJ'IiK MOOenbacy

I1aHHIH OKBITRINATHIH GOmiMaepi.
Ky phinbic KOHCTPYKUMANApLIHLIH Gepikririn ecentey yuwin LIRA-CAD nporpamMMaibik

_weweni. Kewennin sanns: cunattamanapsel. bariapiaMansiK KeLIEHHIH TEOPHSUIBIK Herizaepi.

Teopusnbik
MEXaHuKa
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PD EC

KoMmnsioTepHoe MoieIMpoBaHHE
3a/1ay NPUKNANHOH MEXaHHKH
Computer modeling of problems of
applied mechanics

COHFBI 3IEMEHTTEPIH KiTAIIXAHACKL, €CENTEY1IH HEri3ri MaTeMaTHKAILIK J1icTepiH
GarapiaMaibik KaMTaMacse3 ety. MoHyMeHTTi TeMipGeToH KOHCTPYKUMANAPbIH Kobanayra
apuanrad Garnapnama kewei. KeleHHiH Kaurbl cHNaTTaManapsl KoaHe rpa(HKaibiK
untepdeiici. MONOMAH GaraapiamManbik KeleHi apKbljlbl FHMAPATThIH dKo0alanybl KoHe
ecenTenyi.

H3yuaembie pasielibl AHCUHILTHHBL.

[MTporpammusii komnaexe JIMPA-CAITP ans npouHOCTHBIX pacyueTOB CTPOMTENbHBIX
KOHCTPYKIMH. OB11He XapakTepHCTHKH KomILiekea. TeopeTHiecKHe 0CHOBRI IPOrPAMMHOTO
KoMriekca. BuGIHoTeka KOHEUHBIX FMEMEHTOB, MPOrPAMMHAN PEATH3ANA OCHOBHBIX
MareMaTHYecKHX MeTo0B paciera. [Iporpammustii komnaexe MOHOMAX ms
NPOEKTHPOBAHMS KAPKACHBIX Kene300eTOHHBIX coopysiennii. OB1IHe XapakTepHCTHRH U
rpaduueckuit unrepdeiic kommnexca. [IpoekTHpoBaHHe M PacieT CTPOUTEILHOIO COOPYKEHHA
€ MOMOTIRIO MporpaMMHoro koMmnaekca MOHOMAX.

Studied sections of discipline.

The program complex LIRA-CAD for strength calculations of building structures. General
characteristics of the complex. Theoretical bases of the program complex. Library of finite
elements, software implementation of basic mathematical methods of calculation. The program
complex MONOMAH for the design of frame reinforced concrete structures. General
characteristics and graphical interface of the complex. Designing and calculation of a building
with the help of the software complex MONOMAH

Teopetnyeckas
MeXaHHKa °

Theoretical
mechanics

18. | KT TK
MJ1KB
PD EC

CyiiblKTap MeH rasaap
MEeXaHHKAChIHbIH ecenTepin
KOMMBIOTEPIIK MOJIENbIEY
KoMmmnbloTepHoe MOJICTHPOBAHHE
3a/1a4 MEXaHHKH JKUJKOCTH U rasa
Computer modeling of problems in
liquids and gases mechanics

CyiibIKTap MeH ra3apAbiH KO3FAILIChl MEH ThIHBICK! TYPabl 3aHJ1ap KOHTHHYA/b!
MEXAHHKaHBIH CeKLHANAPBIHBIH Gipi - CYHBIKTHIKTAp MEH razfiap/ibiH MEXaHHKacChL
COHABIKTaH, OChI AHAE CYHBIKTBIK AIHE a3 MEXaHUKACKIHBIH MATEMaTHKANIBIK MOe/baepi,
OHBIH Kas3ipri xar/iaibl, MATEMAaTHKQIBIK OPIC TEOPHACH!, TYPAKTBI KYHAErT CYMBIKTBIK
KO3FalIbIChl, DIpKeIKi CIIMPaib/Ibl CYABIKTBIK KO3FAIBICH, KYHBIHIbI #OHE CITUPAIbALI
CYHBIKTBIK AFBIHAAPBIHBIH TEHACY ], aHHANBIMHBIH KYBIKTAN AH((EepeHIHANIBIK TEHAeYAepi
AHE CITHUPANL/IL! AFBIHAAP 3epTTENe.

3aKOHBI ABMKEHHS H TOKOA HWIKOCTEH HIIH rasos H3Y4acT OJIHH H3 pa3lic/iOB MCXaAHHKH
CRAOMIHOM cpesibl — MeXaHHKa KHAKOCTCH W rasos. [1oaToMy 1o AaHHOH AHCLMNIKHE
HIYHACTCA MATEMATHYECKHE MOICTH MEXAHHKH XKHIKOCTH H rasa, eé COBpPEMEHHOC COCTOAHHE,
BBCACHHEC B MATEeMATHYECKYIO TEOPHIO MOJA, YCTAHOBHBIIEECH IBHIKEHHE KHIKOCTH,
OJIHOPOJIHO-BUHTOBLIE IBHKEHHA KHIAKOCTH, YPABHCHHA BUXPEBOI'O H BHHTOBOIO 10TOKOB
KHAKOCTH, NpUOIHAKEeHHbIE AH((PEPCHIMANBHBIC YPABHEHNSA UHPKY/IALUHOHHBIX H BHHTOBBIX
MOTOKOB.

The laws of motion and rest of liquids or gases are studied by one of the sections of continuum
mechanics - the mechanics of liquids and gases. Therefore, in this discipline, mathematical
models of fluid and gas mechanics, its current state, introduction to mathematical field theory,
steady-state fluid motion, uniform-helical fluid motion, equations of vortex and helical fluid
flows, approximate differential equations of circulation and helical flows are studied.

TeopHabIK
MeXaHHKa

TeopeTuueckan
MeXaHHKa

Theoretical
mechanics

3 cemecTp /3 cemecTp / Semester 3

WOO komnouenri / BY3oeckuii komnonenT / University component

19. | KITXXOOK

| MexaHuKaHbIH TApHXbI KIHE

| Mowmin okbiThinaThin GeniMaepi.

| Teopusbik
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I1J1 BK anicTeMeci MexaHHKa METO0IOTHACKHL. MexaHHnka TapHXbIH 3epenelii METOLONOrHACKIHBIH HETi3ri MeXaHHUKa
PD UK HcTopus 1 METO0I0THA MEXAHHKH npHHLHMIE. MeXaHHKaIbIK YFhIMHBIH METOZONIOT HAIBIK TaHY Herisri xaHe KIaCCHKaIbIK
History and methodology of MEXAHHMKaHBIH KAILIITTACY bl XKHE JICYMETTI cebenrepi. Apxumen, P_Il.mon MEXAHHKACKI JKIHE
mEChaniCS MCTOJ0JIOIHACEI. KO’}FGJH:IC TYPaibl UIIMHIH TYY Ll OHBIH CAH MOJILLIP] apKbLILI CHOATAHTBIH
anramkel eH0ekTep. XVI—XVII #F. rasiMi peBOMIOLNA KIHE KIIACCHKAIBIK MEXAHHKAHBIH
ipretaceiibid KanaHysl. XVIII aone XIX raceipisiy OackiHarsl KATTH ACHE WIHE .
MEXaHHKAIBIK KYHe CTATHKAChIHBIH, #OHE AaHATHTHKAIBIK IHHAMHKAHBIH 1aMYybI. Theoret?ca]
MEXAHMKANBIK MAHJASPAre KhiCKalla 1oy, mEChanlCS

Teopetnueckas
MeXaHHKa

Hayuaemsle pasaens! AHCHHITTHHEL

Metononorus Mexanky. OCHOBHBIE METOJI0/IOrHYECKHE MPHHIIKITBI H3Y4YEHUA HCTOPHH
mexaHukH, [TpeaMer 1 3anaum HCTOpUH MexaHnKH, OCHOBHbIE 3AKOHOMEPHOCTH Pa3BUTHA
MexaHHKH. OCHOBHBIC MOHATHA METO/I0JI0MHH MEXAHWMECKOTO MO3HAHHUA U NPEANOCLITKH
CTaHOBMESHHS KaccHueckoit Mexanukn. OCHOBHEIE JIOCTHKEHHS M CTAHOBJIEHHE
KJaccuueckoit Mexanuku 16-17 pp. kak Gakrop coumokynsTypHoit annamuky, Mexannka u
metopoinorus Apxumena, Helotona. 3apoxkienue yuenus o ABikeHnH. [lepBoie MonsIrku
BBE/ICHHA KOJIMYECTBEHHBIX XaPAKTEPHCTHK B YYEHHH 0 JBkeHrH. Hayunas pesomoums
XVI—XVII Be. u coznanue (hynaaMenTa knaccuieckoil Mmexanukn. PazpuTie cTaTHkH
TBEpAOro Tena H Mexaunueckoi cucremel B XVIII u nauane XIX B. Pazeurue anamurHaeckoi
nuHamukd B XVIII u navane XIX B,

Studied sections of discipline.

Methodology of mechanics. Basic methodological principles of studying the history of
mechanics. The subject and tasks of the history of mechanics. The basic laws of the
development of mechanics. Basic concepts of the methodology of mechanical cognition and
the prerequisites for the formation of classical mechanics. The main achievements and the
development of classical mechanics of the 16th-17th centuries. as a factor of socio-cultural
dynamics. Mechanics and methodology of Archimedes, Newton. The birth of the doctrine of
motion. The first attempts to introduce quantitative characteristics in the doctrine of motion.
Scientific revolution of the XVI-XVII centuries. and the creation of a foundation of classical
mechanics. The development of the statics of the solid and the mechanical system in the
eighteenth and early nineteenth centuries. Development of analytical dynamics in the X VIII
and early XIX century.

Taunaay Goiibinwa komnouerTrep / Komnonenrts! no suibopy / Optional Components

20. | KITTK ['Mapo &aHe ra3 AMHAMHKAChIHbIH, 5 TTonHiH OKBITELIATLIH GoiMAEpI. Teopusnbik
[1J1 KB Heriznepi Taszap Men CyMBIKTHIKTAPALIN HEri3r KACHETTEp], Y3AIKCIIAIKTIH TeHICY1epi, CYAbIKTAp MCH | MexaHUKa
PD EC (OCHOBBI IHJIPO- M ra30IMHAMHKH F?S)]apﬂhlﬂ KO3FraJIbIChl IHC JHCPIHACSHL, ras TCPMOJ‘ZIHI.‘I&MHKB.CH TYpaiibl 3aH14ap, AIrOpHTMIIK
Basis on h)’dro and gas dynamics TULAEpIE Gamapnammay, ra3 JTHHAMHKACBIHBIH HET3I 3aHILUTBIKTAPEL, MATEMATHKAITBIK

- Teopernyeckas
thu3uKa TeHACY ICpi.

MEXaHHKa

W3yuaemblie pa3fensl JUCLIMIUIHHBL )
OcHoOBHBIE CBOHCTBA ra3oB H HHAKOCTEH, YPABHEHHA HEPA3PLIBHOCTH, JABHKEHHA H 3HEPTHA Theoretical
HUIKOCTCH H rasoB, 3aKOHbI TCPMOIHHAMHEKH I'a3os, NMporpaMMHpOBaHHE HA mechanics
AITOPHTMHYCCKHX AJBIKAX, OCHOBHEIC 3AKOHBI I'A30AHHAMHKH, YPABHCHHA MaTeMaTHYeCKOH
(H3UKH.

® EHY 708-01-21 Karanor aucuuruivg o obpasosatenabHoi nporpamme. Mzaanue propoe



Studied sections of discipline.

The basic properties of gases and liquids, the equations of continuity, motion and energy of
liquids and gases, the laws of gas thermodynamics, programming in algorithmic languages,
basic laws of gas dynamics, equations of mathematical physics

21. | KIITK
MIKB
PD EC

Tyrac opTa MexaHHKachIHbIH
KonpauOansl ecentepi
[Tpuknannsie 3a0a44 MEXaHHKH
CIUIOLIHO# Cpelbl

Applied problems of continuum
mechanics

IToHHIH OKBITBIIATEIH GeniMaepi.

Keneprinep MeH apeiH IILIFRIHAAPLIHEIN TYpaepi, Kosransic pexumine GaiianbicTsl
THIpaBIHKANBIK KeAeprifepiHid Typiepi. Bip KanbinTbl KO3FANLICTBIH Herisri Tenaeyi.
JlamMuHapIbIK pexiMIeri KalbTacKaH arbiH yilid GOHIBIK pbIH WEIFBIHBL XIHE OTIM
KHMAaChIHAAFbl JbULIAMIABIKTapabiH 03repyi. TypOynenTrik peximueri arsiu
KBULIAMBIKTAPLIHBIH ©TIM KHMAChIHAArL! 3repyi. [ MIpaBIMKansiK KelITHID KaHe
THpaBAMKaIBIK OYyKbBIp GeTTep Typans! TyciHik. CyHBIKTBIH TYpaKTanraH G6ipkansinTsl
TypOyneHTTiK Ko3ransicTarsl Goitibik arsin mbirsibel. Beiidax-lapcu popmynacsl. Hukypanse
rpaduri llesn dopmynacet. CyHbIKTBIH TYPOYICHTTIK KO3Fa/IbICBIHAAFE] XKEPrilikTi apbiH
wblFbIHAAphL. TecikTepain Typiiepi #oHe onap/an CyHBIKTBIH arkin WEIFY epekiikTepi.
Typaxre! TereypiHi CyHbIKTbIH KOHIBIPMA APKLUTLI aFbIl MbFYEL. KopasipManap mex
CYFBIHIBIPMANAPIBIH TYPAEPI KOHE 0lapaaH cyHbIKThIH aFbin mkiFysl. KyOuipnapnars:
apbIHABL TYPOYIEHTTI CYHbIK KO3FaNbIChIH MHAPaBIMKANLIK ecerrey, CyHBIKTBIH
TYPaKTaIMaraH KO3Fa/bIChIHEIH TeHeyi. Typakraimaran Kosrasislc KeziHeri ysiniccismuik
Teraeyi. ['mapasaukansik cokkel, Typakrel AvaMeTpai cyeTkisriweri CyRBIKTRIH yaeMeni
KO3Fa/bIChl. BIpTEKTi eMec KaTThl CYOTKI3rimTeri CyABIKTBIH YIAEMEN KOZFATBICHL
I'MIpaBAMKANBIK COKKBI KE3iHACTT KbICHIMHBIH KOTEPITyi %aHe COKKEl TOTKBIHAHEIH Tapaty
K BULTAMIIBIFEL

sz'laemue pasaensl JHCLMITIIHHBL

Butbt conporusnenuii 1 noteps Hanopa. Buasl riipaBaHYecKHX CONPOTHBICHKH B CBA3H
pPeRHMAMH ABHAKCHHA. OcHoBHOE YPaBHCHHE DABHOMEPHOIO ABHMXKCHHA. Hamenenue
CKOpoOCTeH NoToKa B TYPOYJIEHTHOM PEKHUME Ha MONepeyHoM cedeHui. [TouaTue o
IHIPABAHYECKH MIANKUH W IIEPOXOBATHIX OBEPXHOCTAX.

[IOTEPH Hanopa no AIHHC MpH YCTAHOBICHHOM PABHOMEPHOM Typﬁynemmx JABHKCHHAX.
®opmyna Illean. Koadduumenr lllesn. Mectubie notepu Hanopa npu TypOyIeHTHOM peskHME
asuxenuit kuakoct. @opmyna bopaa. VpaBHeHHE YCTAHOBUBLIErOCH JBHKEHHSA
HHIKOCTH. YPB.BHCHHC HEPA3IPBIBHOCTH [IPH HEYCTAHOBHBILETOCA IBHXCHHH WHIIKOCTH.
I'wapasnuueckuii ynap. Teopus H.E. XKykosckoro o ruapaBnmueckoM yaape B TpyGax.
l'[n::Tyna'rcanoe JABHACHHE XKHIKOCTH B BOJONPOBOIHBIX COOPYKEHHAX C MOCTOAHHEIM
snuamertpoM. TlosHaTHe HANOpa NpH rUIPaBIHYECKOM Y1ape H CKOPOCTh PaciipocTpaHeHHe
BOJIHBI Yapa.

Studied sections of discipline.

Types of resistance and head loss. Types of hydraulic resistance in connection with driving
regimes. Basic equation of uniform motion. Variation in flow velocities in the turbulent regime
on the cross sections. The concept of hydraulically smooth and rough surfaces. Loss of head by
length with uniform turbulent movements. Formula Chezy. CoefTicient of Cheese. Local head
loss due to turbulent fluid motion. The Borda formula. Equation of steady-state fluid motion.
Equation of continuity for unsteady fluid motion. Water hammer. The theory of NE
Zhukovsky on hydraulic impact in pipes. Progressive motion of liquid in waterworks with a
constant diameter. Raising the head with a hydraulic shock and the velocity propagation of the

Teopusinbik
MeXxaHHKa

TeopeTtuueckas
MEXaHHKa

Theoretical
mechanics
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shock wave.

22. | KIITK MalmHanapbiH KyphUIsIC «Marmmunanapaeie Kypeuisic Mexannkace» kypest KIT TK nonaep mmknine scaransn. [owgi TeopusbIK
171 KB MeXAHHKACH! urepy ﬁapblt_:smua METAJIIAH TYPFBI3LLIATEIN MAUIHHA KOHCTPYKUMATAPLIHBIH APTYPI MexXaHHKa
PD EC CrpouTesbHas MEXaHUKA MalIHH INEMEHTTEPIH CCCITEYLiH HEri3iepiH OKbiTyra BarpITTanFaN, AFAAH MarncTpanTTapra MK

Mechanics of machine building Oepikririn, KaTAHIBIFBIH ecerTey i yiipery #oHe xo0anay HOPMANAPBIHLIK TANANTAPLIHA CAH | eopeTHIeCKas
€cenTey KYPrizyre MalbIKTaHabIPY. rARa
Kypc asnsercs yacteio aucuumiani TC CP. Lens Kypea - Hay4uTh OCHOBAM pacyeTa .
Pas3NUYHEIX YMEMEHTOB METATUIOKOHCTPYKIIME, TO €CTh 0BYYEHHIO CTYIEHTOB BBIYHCIIHTE Theoretical
CHITY, TREPJOCTE H pacyeT HOPM MPOCKTHPOBAHMSL. mechanics
The course "Mechanics of Mechanical Engineering" is part of the disciplines of TC CP. The
purpose of the course is to teach the basics of calculating the various elements of metal
structures, that is, teaching students to calculate the strength, hardness and calculation of
design standards

23. | KIITK Konnanbansl ruipomexanuka [TaHHiH OKBITHUIATHIH GeniMaepi. . ) o Teopuansik
171 KB TMpuKnaaHas rMAPOMEXaHUKA l—'lrl,E[p()CTa'[H‘KaHbIH HEri3ri TeHaeel. AFRIMIAPIBIH TYPJIEPI HKAHE aFbIMIAPIBIH HETi3Ti MEXaHHKa
PD EC Applied hydromechanics IMEMEHTTEDI. ).'I,Hc[:q:epenuuua:m:.m TEHAICYIep KOSFANBICK KIHE SHEPrHAHLIN Banmancer .

Haean bl CyHBIKTHIK, CyHBIK KOIFATBICTBIH NTAMMHAPILIK XaHe TYpOYneHTTi peskumaepi xane TeopeTiteckas

onapakiH sarbLisiKTapsl. KyOblpliapasis xKikreayi #oHe onapAbH KBICEIM CHIIATTAMANAPEL.

uapaBnykaibIK MAIIHHANAP MEH ruapoTpancdepeuniepai xikrey, CyMbIK aiHanbM M

s*yiienep. JKaumsl Kejemaeri rHAPaBIHKANBIK AUCKinepai kikTey. Ko3ranTKbImThl g

GackaparhiH KeneMi rHApaBIHKAILIK KETEKTi BipIeCKeH KyMBbIC. Theoretical
mechanics

Hayuaemuie pa3nens! AHCUUILTHHEL

OCHOBHOE YpABHEHHS MHAPOCTATHKH. BHIEI NOTOKOB W OCHOBHEIE YMEMEHTRI NOTOKA.
IuddepeHuuaistblie YpaBHEHHS IBHKEHHS M Gananca YHepriuy HieansHOH KHAKOCTH,
JlaMHHapHbIH H TYPOYNCHTHBIH PEARUMBI JIBIDKEHHS HKHIKOCTH H HX 3aKOHOMEPHOCTH.
Knaccupukauus TpyOONpoBOIOB H HX HANOPHbIE XapakTepHeTHRY, Kitaccupukanmns
rHAPOMALIKH W rraponepenay. CucTembl UMPKYIsUuH paboyeii kuaxoctr, OBiKe cBeieHHS
H knaccHukalua 0dbeMHBIX rHaAponpuBonos. CoBmecTHas pabota o6beMHOTO
CUAPONIPHBO/IA C IPHBOJAILMM JIBUrATENEM.

Studied sections of discipline.

Basic equations of hydrostatics. Types of flows and the main elements of the flow. Differential
equations of motion and energy balance of an ideal fluid. Laminar and turbulent regimes of
fluid motion and their regularities. Classification of pipelines and their pressure characteristics.
Classification of hydraulic machines and hydrotransfers. Fluid circulation systems. General
information and classification of volumetric hydraulic drives. Joint operation of a volumetric
hydraulic drive with a driving motor.
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dFbIH1apbl.

24, | KI1 TK JKBUKBIFBIITHIK TEOPHACHI [Tanuin OKLITEINATEIH GomiMaepi. Teopusansik
1] KB Teopus non3y4ecTH I{oucrpymmnm?c MaTepHaNIapALIH arybl, YaKbIT OTKeHIeri neq:o;_m_alms: KIHE KepHey opici. | MexaHuka
PD EC Creep theory VakbIT TkeHaeri MaTepHaLIbH H3HKa-MexaHHKaliblK KAaCHETTEpiHiH e3repyi.

Hiayyaemeie paziens! JHCUHILIHHBL. Teoperirieckan
[Ton3y4ecTH KOHCTPYKUMOHHBIX MATEPHAIOB N0NE Ae(hOPMAIHH H HAMPSKEHUS ¢ ucTedenuem | MEXaHHKA
BpeMeni. Hamenenue (pU3HKO-MEXaHHYECKHX CBOMCTB MaTepHanoB ¢ UCTEUEHHEM BPEMEHH,

Theoretical
Studied sections of discipline. mechanics
Creep of structural materials deformation field and stress with the expiration of time. Change
in the physico-mechanical properties of materials with the expiration of time.

25. | KIT TK MeTain KOHCTPYKUHSHBIH «MeTann KypblUisiMAapabiH ketepriwTik kabinerriniri» kypes KIT TK nongep umkisia TeopusnbiK
NaKB koTeprimTik KabineTTiniri skarajibl. [Tan1i Hrepy GapbiChiiia METALIIAH TYPFHI3BUIATEIH KYDBUTBIC MexaHuKa
PD EC Hecymias crioco6HOCTS KOHCTPYKUMATAPBIHBIH JIEMEHTTEPiH s#obBanay HopManaphIHBIH TananTapbiHa caif eceney

METAUIOKOHCTPYKLIHIA el Teopernueckas
Metal constructions bearing Kypc «CriocoSHOCTE NObeMa METATLTHUECKHX KOHCTPYKIMit» - 3To 1wk auctmnun TC CP. | M@XaHHka
capacity B Xo/1e AHCUMIIHHEI PACCYMTBIBAIOTCSA JIEMEHTDI METALIOKOHCTPYKUMIA, BBITIOHEHHEIE B

COOTBETCTBHM CO CTAHIAPTAMH IIPOCKTHPOBAHMS. Theoretical

o ; ; L mechanics

The course "The ability to lift metal structures” is a cycle of disciplines TC CP. In the course

of the discipline, elements of metal structures calculated in accordance with design standards

are calculated.

26. KIT TK Biprekri emec opraiapasiy [Naunin oKEITEIIATEIH BOMIMIEDI. Teopusinbik
M KB MeXaHHKACHI Exi hasanbix mMe1Manbin HETi3ri KacHeTTepi, Kl (hasanbik MEIHAHBIH KO3FabiC TCHICYNIEPI, MeXaHHKa
PD EC MexaHHKa HEOXHOPOHBIX CPell eki (hazanbik MEIHAHBIH KO3FANBICHIHBIH MATEMATHRAIBIK MOZCTRACPI, ATTOPHTMIiK Tizepae

Mechanics of non-homogeneous Harjapramanay, TepMOJMHAMMKA MEH a3 IHHAMMKACKIHEIH HETi3ri 3aHILLTBIKTAPEL. TeopeTueckas
media UsyyaeMbie pasiieiibl AXCIMTLTHHBI, MEXaHHKa
OcHoBHEIE CBOHCTBA ABYX()a3HbIX CPEJl, YPABHEHHSA TBHKECHHA NBYX(A3HEIX Cpefl,
MATEMaTHYECKHE MOJIEITH JBHKEHUA ABYX(A3HBIX Cpesi, MPOrPAMMHPOBAHKE HA Theoretical
ITOPUTMHYECKHX A3BIKAX, OCHOBHBIE 3aKOHBI TEPMOJHHAMHMKH H Fa301MHAMHKH. mechanics
Studied sections of discipline.
Basic properties of two-phase media, equations of motion of two-phase media, mathematical
models of the motion of two-phase media, programming in algorithmic languages, basic laws
of thermodynamics and gas dynamics.

27. | KITTK [llekapanbiK KabaT TEOPHACH [ToHHiH OKBITBLIATLIH GoniMaepi. . Teopusnbik
MJ1 KB TeopHs MOrPaHUYHOTO C/10A TYTKBIP CYFBIKTBIK QFBIHBIHBIH HETI3rT 3AHUILLIBIKTAPLIH 3CPTTCY. CyiHbIKTBIK aFBIHIAPEI MEXaHHKa
PD EC Boundary layer theory TYpaibl HACTANKSI AKIAPAT. AccTeciH CYHBIKTBIK (= C'rmt-c Hagke) Ko3ransic TeRaeynep

naiibiiaay. HaBee-CTOKC TEHACYIHIH Kannbl KacHeTTepl. JKa3hIKTBIK aFbIMbIH1AFbI Teopertiueckas
ekapanel K kabat Tenaeynepi. [nactunanaret mekapa kabatel. [llexapaneik kabaTTei N o
TEHACYNEPAIH AKANNLl KACHETTEPI. CTALMOHAPILIK YIUAK arbIHBI YIIIH MIeKkapansik-kabar

Hakrsl weitiM Tenaeynep. wekapanbik KabaTbiHbIH YIIIH TEHIEYIEP YIUIH AYBIKTAI .

el iMAep HaKThl npodieManapisl Welly ylliH KOJLaHy KIHE Kallbl TEOpeMaaphl Theoret}cal
LeKapaislK Kabar Tenaeyiep CTaluHoHap/IbiK NAACTHHA JKIHE ACCHMHIIALIMA aicTepiu mechanics
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Hayuaemele pazaensl JHCLIHIUIHHEL

H:cchlme OCHOBHbBIX 32KOHOB TeHeHHUS BA3KOH AKHIAKOCTH. ﬂcpnonaqanm{mc CBEJIEHHA O
TCHCHHAX KHAKOCTH. CocrasieHue )’]JEIBHCHHﬁ JBMIKEHUS CHKUMAEMO HKHIKOCTH (ypaRHEHHG
Hasbe - Ctokca). Obume cpoiicrsa ypasHenuit Hasse — Ctoxca. YparHeHHs NMOMPaHHUHOTO
€N0A 1pH TUIockoM TeveHuu. [Torpanutneli cioit na niactuxe, OO6miue cBolcTBa ypaBHEeHM
NOrpaHHYHOrO ClloA. Tounsle pPeLlICHHA ypaanHHﬁ NOrpaHH4YHOro CJI0A 418 CTAUHOHAPHOIO
naockoro TedeHus. [pubinkeHHbIe coco0bl PELLICHHA YPABHCHHI OrPaHMYHOIO CI0A LIS
CTallHOHADHBIX MIOCKHX TCUCHHI ¢ YCBOCHHE MCTOIHKH NNPHMEHEHHA o0umx TEOPEM H
YpaBHEHMs MOrPAHHYHOTO CI0S K pelIeHHI0 KOHKPETHBIX 3a1a4.

Studied sections of discipline.

A study of the basic laws of viscous fluid flow. Initial information about fluid flows.
Composition of the equations of motion of a compressible fluid (the Navier-Stokes equation).
General properties of the Navier-Stokes equations. Equations of the boundary layer in a plane
flow. The boundary layer on the plate. General properties of boundary layer equations. Exact
solutions of the boundary layer equations for a stationary plane flow. Approximate ways of
solving boundary layer equations for stationary plane flows and mastering the methodology of
applying general theorems and the boundary-layer equation to solving specific problems

28. | KIITK ['mpockonTap TEOpHACH [Nonnin OKBITRINATEH GOniMIEpi. Teopusnbik
[ KB Teopusi FHPOCKOIIOB ['upockonThIH KacHerTepi. KuHeTocTaTHka xoHe JlarpaHsx TEHJEyJIepi apKeUlbl MPOCKONT | MexaHuKa
PD EC Gyroscope theory teraeynepin kypy Kosransic TewaeynepiH ChI3EIKTay. ['MPOCKOTITHIH HHEPLHS, CHIPTKEL
MOMEHTTEpPAIH JCepiHeH KO3FAIBICBL [ HPOCKONTHIH IKBITKBIMAMEL HEri3feri KO3FamsICHl Teopernueckas
FHPOCKOINTHIH KATENiK MOENBAEDI.
ne el ko MexaHuKa
HM3yuaemeie pazjaessbl JHCUHILTHHBL,
Croitctea rupockona. CocTaBnenue ypaBHEHHMil rupockona Merojom kumeroctatuku u | Theoretical
ypasHenuit Jlarpamka. Jluseapwzanus ypaeHeHw# rupockoma. JIpwkeHue rupockoma no | mechanics

HHEPLIHH, Mo1 JeHCTBHEM BHEIIHHX MOMEHTOBR. HBH?I(CHHG FHpoOCKONa HA MOABHHKHOM
ocHoBaHui. Moaenn [OrpelHoCTH rHpOCKOona.

Studied sections of discipline.

The properties of the gyroscope. Compilation of gyroscopic equations using kinetostatics and
Lagrange equations. Linearization of gyroscope equations. The motion of the gyroscope by
incrtia, under the action of external moments. The movement of the gyroscope on the moving
base. Models of gyroscope error.

«Mexanukay kadeapacsl OThIPBICHIHAA KAPaCTHIPBLIIbI JkoHE OeKiTII I
PaccMOTpEHO W YTBEPXKICHO Ha 3aceaHuH kadenpsl «MexaHHkay
Considered and approved at the meeting of the «Mechanics» department
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