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This article contains an information about the possibilities of applying distance learning in the educational
process in order to earn bachelor's degree or master's degree, or to obtain a certificate of passing the educational
course in the field of aerospace engineering. The advantages and disadvantages of e-learning in the aerospace field
are also mentioned. Comparative analysis of various distance learning programs in foreign countries was made
according to the main criteria: tuition fee, duration and course content, student requirements, etc. In addition, the
prevalence of online learning in the aerospace industry in Russia and possible problems of implementation of
distance learning in aerospace engineering are covered.

Hannas cmamovsa cooepicum uHGOpMayuio 0 803MONCHOCMU NPUMEHEHUS OUCMAHYUOHHO20 00yUeHus 6
006pazosamenbHOM npoyecce 0N NOJYYEHUs CHenenu 0Oaxkanaspa uau mazucmpd, Jaubo Oas  NOJYYeHUs
cepmuurama o npoxoicoeHuu 0o6paz08amenbHo20 Kypca 6 o0aacmu aspoxocmuueckou umdicenepuu. Takoice
paccmampusaomes npeumywecmed U HeOOCMAmKu AeKMPOHHO20 O00YYeHUs 8 adpOKOCMuyeckol cgepe.
IIpogodumces cpagHUmMenbHblli AHAIU3 PA3TULHBIX NPOSPAMM OUCMAHYUOHHO20 OOYYEHUs 6 3apyOedCHblX CIMPaHax
nO OCHOBHBIM KPUMEPUAM. CIMOUMOCHb 00YUeHUs, NPOOOHCUMENLHOCb U COOepIcanue Kypcd, mpebosanus K
cmyoenmy u m.o. Kpome mozo, uzyuena pacnpocmpanénHocms OHIAUH 00YUeHUs 6 adPOKOCMUYECKOU Ompaciu 6
Poccuu u evisagrenvt 603mModCHbIE NPOOIEMbL  peanru3ayuu  OUCIAHYUOHHO20 OOYUeHUs 8 adPOKOCMUYECKOl
UMIICEHePUU.

In a century of modern technologies, the problem of new learning methods becomes more and more
popular. One of the prospective method is called e-learning or distance learning. E-learning provides access to
studying when the source of information and the learners are separated by time and distance. This method is
convenient for those students, who have no opportunity to attend classes in case of being involved into working
process or because of other personal reasons. During this type of education learners communicate with the faculty
and other students via e-mail, electronic forums, videoconferencing and other forms of computer-based interaction
[1]. The development of distance learning appeared due to modern achievements in the field of technology. It uses
such advances as a computer and information technology, educational television, satellite communications systems,
the proliferation of computer-based training programs, DVDs and etc.

Distance education has become widespread relatively recently, but has already allowed identifying the
obvious benefits of the process:

1) Flexibility

An independence from schedule is the greatest advantage of distance learning. Students need only a few
hours of free time, personal computer and an access to the internet. In addition, e-learning is a good training for
self-organization and motivation.

2) No need for campus attendance

Doing learning tasks at home or any other place is much more comfortable and less stressful for students.
Non-local learners save money related to accommodation and transportation.

3) An engineering graduate degree from a prestigious university
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After successful completion of the studying program, each student gets an accredited diploma or certificate,
which has the same value as degree, earned offline.

4) Enhancing your career opportunities

Getting E-learning certificate or diploma helps to raise chances to make career advancement and makes
possible to increase personal competitiveness.

5) Improving professional skills

Fully online self-paced study offers employed students the time flexibility needed to balance work and
studies and allows achieving new competencies, broadening expertise and expanding knowledge [2].

A characterization of e-learning cannot ignore what has been called the negative sides of the method.

Possible disadvantages of distance learning in acrospace sphere are:

1) High price

Not every student can afford to study by the distance learning program. Sometimes the tuition fee can reach
great amount of money. Fortunately, most recognized universities provide all diligent students with scholarships.

2) An absence of human interaction

Social contact and direct communication with professors play an important role in studying process,
especially in aerospace engineering. Some e-courses are unable to provide online video chats with tutor. This fact
may lead to low quality of individual preparation due to lack of guidance and explanations [3].

3) Self-motivation problem

The success and quality of studying depend not only on well-structured courses but also on student’s
responsibility and ability to manage time. Some learners may face with a problem of self-motivation. The ability to
do tasks before deadline is very valuable and necessary, especially at work.

4) No guarantees about future employment

Despite of positive influence of distance learning, it has no guaranty that student will get desired job
position.

5) A lack of practical knowledge of working with real instruments and equipment.

Each specialist must have an experience of working with equipment, knowing the construction and
properties is mandatory. Those skills allow better conduct research, design and develop vehicles and systems for air,
space, or any fluid environment.[4] Without such knowledge, aerospace engineer is going to have difficulties on the
future job.

All degrees of high education are graduated on 3 groups:

1) Bachelor
2) Short course
3) Masters

Bachelor degree in aerospace engineering belongs to blended type of studying. It means that course
includes both online training and practice in campus. Master’s degree and short courses might be blended or fully
online. The most important requirement for entry in master’s and short courses is a bachelor degree in aerospace
engineering or related sphere. Aerospace engineering courses are such a popular evidence in Netherlands.

The table 1 below shows some examples of short-time courses at Delft University of Technology.
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Table 1. Online aerospace engineering short courses

The name of
the course:

Spacecraft Technology [5]

Smart Structures[6]

Advanced Design &
Optimization of Aerospace
Structures [7]

Tuition fee

1000 euro per year

600 euro per module

800 euro per module

Duration time | 3 months 3 months 2 months
Educational Full-time Full-time Full-time
variant
Entry Level Bachelor Bachelor Bachelor
Student Individual work/assignments | Online group | Online group
interaction (with online group | works/assignments works/assignments
discussions), Online group
works/assignments
Teacher Continuous  support with | Continuous  support  with | Continuous  support  with
support feedback on request feedback on request feedback on request
Course . Satellite Bus | e Introduction to smart | e The basic
Content Platform; structures; components of an airframe
. Rocket & Onboard | e Structures and | structure;
Propulsion; materials for smart structures; | o The  realities  of
3 CubeSat  Design | o Actuation,  sensing | composite design such as the
Workshop. and control of smart | effect of material scatter,
structures; environmental  knockdowns,
. Morphing structures; and damage knockdowns.
. Biomimetic
structures;
. Integration of smart
structures, multifunctionality
and multidisciplinarity.
Requirements | o Expected Level of | e Expected Level of | e Expected Level of
English: TOEFL score 90+; | English: TOEFL score 90+; | English: TOEFL score 90+;
IELTS overall Band score of | IELTS overall Band score of | IELTS overall Band score of
at least 6.5; University of | atleast6.5; at least 6.5; University of
Cambridge: "Certificate of | e Expected prior | Cambridge: "Certificate of
Proficiency in English" or | knowledge: A  BSc in | Proficiency in English" or
"Certificate in Advanced | Aerospace or equivalent. "Certificate in  Advanced
English"; English";
. A Ccv which . Prior knowledge in
describes your educational aerospace engineering;
and professional . A clear and relevant
background; essay in English (1,000 -
. CV; 2,000 words);
. A copy of relevant . Two reference letters
transcripts and diplomas. in English: 1) from your
professor, 2) from your
employer.
Type of | Certificate Certificate Certificate
degree

The table demonstrates that conditions and requirements are rather similar, but there are some differences

in course’s costs and studying programs. Each course provides fully online process of studying, a feedback from

tutor and certificate as a result of working. Requirements show that the level of English must be high; TOEFL or

IELTS or Cambridge tests have to be passed. Tuition fee depends on quantity of academic hours, course’s relevance

and duration time. Students do not need work experience to participate in the course program.

The highest quantity of master’s degree suggestions are at USA universities. Table 2 shows three different

aerospace engineering programs.
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Table 2.0nline aerospace engineering master’s degree

The name of | Aerospace Engineering [8] Mechanical &  Aerospace | Space Studies [10]
the course: Engineering (Dynamics &
Control) [9]
University Georgia Institute of | University of Florida, USA University of North Dakota,

Technology, USA

USA

Tuition fee

$1421 per credit

$12680 total cost of program

$843  per  module
international students);
352$ per module (for national
students).

(for

Duration time | 5 years 2 years 2 years
Educational Full-time Full-time Part-time
variant
Student Online works/assignments Online group | Online group
interaction works/assignments works/assignments
Teacher Continuous  support with | Continuous  support  with | Continuous  support  with
support feedback on request feedback on request feedback on request
Course . Viscous Fluid Flow | e Analytical Dynamics | Study of near-Earth
Content . Unsteady I and main-belt asteroids
Aerodynamics . Geometry of | e Solar astronomy
. Computational Mechanisms and Robots I . Spacesuit and
Fluid Dynamics . Principles of | spacecraft simulator design,
. Rotary Wing | Engineering Analysis I construction & testing
Aerodynamics . Numerical Methods | e Development of a
. Rotary Wing | of Engineering Analysis I Lunar/Mars base
Aerodynamics . Control System | o Remote sensing of
. Rotorcraft Design I | Theory the environment
. Aircraft Design 11 . Structural Dynamics | e Aecrospace  payload
. Propulsion System | ® Robust Control | development [11]
Design I Synthesis
J Kalman  Filtering | ® Nonlinear Control
and etc.
Requirements | o All graduate | o Expected Level of | e English Language
programs at Georgia Tech | English: TOEFL paper-based | Requirements
require an online application. | test score 600; IELTS Take IELTS test 6.5
. A bachelor of science | TOEFL paper-based test score
degree in mechanical or | 550
aerospace engineering with a | TOEFL iBT® test (read more)
cumulative undergraduate | 76;
GPA of at least 3.0 on a 4.0 | o Bachelor's degree
scale; from an accredited college or
o Satisfactory  scores | university with an overall
on the general portion of the | grade point average (GPA) of
Graduate Record Examination | 2.75 or better, or a GPA of at
(GRE) with a minimum score | least 3.0 for the junior and
of 1100. senior years of undergraduate
work;
o The General Record
Examination (GRE) General
Exam if you plan on seeking
funding (graduate
assistantship, tuition waivers)
via the department or a faculty
member. Otherwise, it is not
required for admission to the
MS program.
Type of | Master of science degree Master of science degree Master’s degree
degree
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Tuition fee ranges differently according to University terms, duration time and studying plan. All those
universities support scholarships and grants, which may be awarded on a competitive basis. The students will be
given an access to assignments and to the group’s and teacher’s chats. The requirements of entire is exact, English
language must be confirmed by one of the international tests, University of North Dakota requires Bachelor’s degree
GPA of 2.75 or better, University of Florida wanted GRE with a minimum score of 1100. Five-year course of
aerospace engineering in Georgia University consist of 56 different disciplines, distributed evenly between
semesters. At the end of the each course student earns Master of Science degree.

Talking about the Russia, fully online distance learning in aerospace sphere does not exist now. However,
blended type of studying program is widespread all over the country. Students get online their science books and
pass mandatory tests, but they are obliged to attend some practical classes before and during the session time. The
absence of total online aerospace course in Russia is easy to explain by the old methodic of education, a lack of
teacher’s computering and programming skills and practice-based specialty. Nevertheless, the system of education
changes, the progress goes on, e-learning becomes more and more perspective and slowly penetrates into
educational process.

Overall, earning degree of aerospace engineering online is impossible for beginners because all existing
online courses suggest the presence of previous learning in aerospace sphere such as Bachelor’s degree. It means
that without any basic knowledge about constructing, designing, principle of spacecraft working student is
prohibited to take part in distance learning course. The best way to get this knowledge is to go to study aerospace
engineering at the university’s campus classes. But for those, who wants to continue studying in aerospace sphere, e-

learning is the most comfortable way of learning, especially for employees who combines work and study.
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In the modern world the interference in production exact instrument making requires more and more.
Precision instrument making one of the most important components of scientific and technical progress. The
instruments which are a part of different systems and complexes on traffic control, instruments of navigation and
orientation, instruments of sea navigation, space, aviation instruments and so on. At the same time quality of
execution of such instruments which are manufactured of the modern materials and is combined by elements of
exact mechanics, optics, high-voltage electronics, and determine the instrumental accuracy, reliability and a
resource of operation of complexes. Gyro instruments bright representatives of products of exact instrument making
are also used both in systems of navigation, and in the navigation systems without platform and stabilizing of
spacecrafis. Accuracy and reliability of the modern gyroscopic systems in many respects depend on stability of the
form, the geometrical sizes, durability of materials and methods of receiving materials of the details which are a
part of construction of high-precision nodes. In this operation methods and methods of support of accuracy of
gyroscopic systems depending on the used material in details namely for an alloy 40HNYU-VI will be considered.

B cospemennom mupe ece bonvuie mpebyem emeuamenrbcmeo 8 Rpou3800Cmseo mouHoe npubopocmpoeHue.
Tounoe npubopocmpoenue 00HO U3 BANCHEUWUX COCMABGTAIOWUX HAYYHO-MEXHUYecKo2o npoepecca. I[Ipubope,
6X005iUe 68 COCMAG PA3IUYHBIX CUCTEM U KOMIIEKCO8 NO YNPAGIEHUI0 O08UJICEHUeM, npubopbl Hagueayuu u
opuenmayuu, npuOOPbl MOPCKOU HABU2AYUU, KOCMUYECKUe, dA8UayuoHHvle npubopvl u mak oanee. Ilpu smom
KAuecmeo GblNOJHEHUs. MAKUX NPUbOpos, KOmMopbie U320Mmagiueaiomcst U3 COBPEMEHHbIX MAMePUALOs U COYemaron
6 cebe dNeMeHmbl  MOYHOU  MEXAHUKU, ONMUKY,  BbICOKOBOILMHOU  DJIEKMPOHUKU, U  ONpedension
UHCIPYMEHMATLHYIO MOYHOCHb, HAOEIHCHOCHb U Pecypc pabombl KoMniekcos. I'upockonuueckue npubopul sprue
npedcmagumenu U30eIuil Mo4H020 NPUOOPOCMPOEHUs. U UCHONb3VIOMCS KAK 8 CUCIEeMAX HABU2AYUU, MAK U 8
becniampopmenHbix  CucCmeMax —OpueHmayuu U - CcmabuIu3ayuu  KocmMuyeckux —annapamos. Tounocmv  u
HAOEICHOCMb  COBPEMEHHBIX 2UPOCKONUYECKUX CUCHEM 60 MHO20M 3Q6UCIm Om  CMabuIbHOCmU  Gopmbl,
2e0MempUYeCKUX pasmepos, NPOYHOCMU MAMEPUALO8 U CNOCOO08 NONYYEHUs MAmepuanog oemanei, 6Xo0suux 8
cocmas KOHCMPYKYUU BbICOKOMOUHBIX Y3106. B Oaunou pabome 06yoym paccmompenvt mMemoovl U CHOCOOb

obecneueHuss MOYHOCMU 2UPOCKONUHECKUX CUCIEM 6 3A8UCUMOCIU OM UCNOJIb308AHHO20 MAMEPUAd 8 Oemaisx, a
umenno, ons cnaasa 40XHIO-BU.

The modern technological level of precision instrument making defines application in different
constructions of the metal materials satisfying to a difficult complex of physics and mechanics properties: high

mechanical characteristics, corrosion resistance, the required coefficient of thermal extension, sized stability in time.
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