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1. Introduction

A full-fledged course «all-in-one»: theoretical material, tests, practical trainings, control
question

Interactive mode: possibility of video addition, external source attribution, possibility of
user interaction

Accessibility 24/365

Distribution of authority system

Possibility of user operation trace

Chores automation
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2. The course goal

Course goal

professional development of specialists of the global navigation satellite system
creation and use sphere

Target group :

Fundamentals of satellite

navigation

The leaders of federation subjects, municipal, federal,
municipal and other administrative structures;

Specialists, who started work with satellite navigation
systems




Objectives of the course

studing of GNSS creation history;
principals of GNSS construction and structure

knowledge of mathematic basis and methods of navigation task solution;
study of signals, information message and link protocol used in different
GNSS;

acquirement skills of work with navigation receiver with accuracy real-time
ranking including differential system using;

knowledge of control methods and means of navigation sphere integrity;
knowledge of concrete systems GLONASS, GPS, GALILEO.
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Students will get necessary stock of knowledge for working in
such spheres as

engineering |
Construction structure
monitoring

Geodesy Fundamentals
and of satellite

Personal

igati havigation
cartography navigation g
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3. Academic and methodological support

requirements for the trainees' level of attainment;

requirements for discipline mastering level;

list of lecture topics;

discipline program;

theoretical material — summary of lectures;

glossary;

illustrations (figures, tables, diagrams, schemes and etc.);

list of self-test questions;

list of detailed answers to self-test questions;

list of test question to control learning;

list of detailed answers to them;

list of main and complementary literature;

instructor's manual and advices for lecturer;

methodological instructions and advices for original research;




List of lecture topics (72 hours). 1/2

GNSS creation and development history (4 hours)

Topic 1

Principals of GNSS construction and structure(6 hours)

Topic2

Mathematic basis and methods of navigation task
solution (10 hours)

Topic 3

Study of signals, information message and link protocol
used in different GNSS. (6 hours)

Topic 4

Navigation receivers (signal processing) (10 hours)

Topic 5

n“




List of lecture topics (72 hours). 2/2

TOpiC 6 e Differential systems (14 hours)

* Global navigational satellite system pathology

TOpIC 7 monitoring. Continuity testing. (10 hours)
e Coordinate temporary supply of GNSS functioning and
TOpIC 8 source of navigation temporary determination errors (6
hours)
Topic 0 e User equipment (4 hours)
. e Work-in-progress GNSS (Galileo, Compass/Beidou,
Topic 10 IRNSS, QZSS) (2 hours)

Moscow Aviation Institute,

604 depart



4. Peculiarities of distance learning

Possibility of user interaction

It’s interactive

Possibility of self-testing and training for passing exams

Unique laboratory work
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How does it work?

After authorization student has access :

To the materials of the course

To the final test for self-testing

To the control questions for passing
exams

To the laboratory works

A[To lecturer's tutorials
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Theoretical material

B [ OcHosel cnyTHUKOBOI HaBMraLWMK
LI MCTOPKWA CO30AHWUA KM PA3BUTUA MMOBANBHBIX HABUTALIMOHHBIX CITYTHMKOBBIX CUCTEM
LI NPHUHLMALI NIOCTPOEHWA WU CTRYKTYPA TMOBANBHBIX HABUIALMOHHEIX CIYTHUKOBLIX CUCTEM
LI METOAbI PEWEHMA HABUIALIMOHHBIX 3A0A4
LI HABUMALIMOHHBIE CUIHANBI U HABUIALIMOHHBIE COOBLLEHIMS
O UCTOYHWKM NOMPEWHOCTEN 1 TOYHOCTE HABUTALMOHHO-BPEMEHHGIX ONPEJENEHMIA
U AN SEPEHUMANEHAA HABWUIALIMA W AWD®EPEHLUMANBHEIE CUCTEMbI
LI MOHUTOPWHI COCTOAHUA TMOBANBHLIX HABUMALIMOHHBIX CMTYTHMKOBBIX CUCTEM
[ KoHTponkHele Bonpockl
& Wrorosuii Tect

e All necessary information

) e e 0 .
[ Dlvlslon of the cou rse Into toplcs Cnytiuk TNOHACC-K, B omuuwe ot cnytiuka TTIOHACC-M, wmeer Tpereio uacToty B [-gmanazoxe (L3) ANA noBLILIEHWA HafeXHOCTI
HABMraUMOHHEIX ONPEAEneHnil, yeenuuenHelil 4o 10 neT cpok dYHKUMOHVPOBAHWA KOCMUYECKOrD annapata, B 2 pasa MeHbWYH Maccy, BeiCOKOE
KAYECTEO HZBHFaUMOHHOTD CHTHana, cHibkenHbil Ao 52107 mic? ypoBeHt Bo3neicTEA He MOAEMUPyeMsX CH, 0BECTeunBANWIe NOBLILEHUE
TOUHOCTH HABUrALMOHHEIX OMpefensHii B 2 pasa.

¢ Sim ple a nd CIear StrUCtu re Axunmauns. flyck PH TNpotoH-M ¢ KA "rMOHACC"

 Multimedia content availability (both
internal and external: YouTube, etc.)

(11 Tube}

@ VETREART TS« |
Mpw paapaBotke MMOHACC-K pykoBoacTeoBanMCE Tem, YToDEl annapat MMen HerepMeTHYHYHY KOHCTPYKTHBHYH CXeMy UCMOMHEHNA W Mor
BLIBOAWTLCA Pa3nuyYHLIMIA pakeToHockTenAmMu ("Cowa-2", "Axrapa”). [|Byx3TanHan nporpamMma MOJEpHA3aLMKH KOCMIYECKOrD CETMEHTA CUCTEMBI
FMOHACC noasonuT BOCCTAHOBMTE OpAUTANEHYHD rPYNNHUPOBKY A0 LUTATHOMO YPOBHA, NOBLICUTE KAUECTEO HABUTAUMOHHOMD 0GECNeUeHIA, CHU3NTL
3aTparel Ha peanu3aunks NporpaMmel 1 ofiecneunTs BEINONHEHNE MEXAYHAPOAHBIX obasarenscte Poccun no nepexoayv B HOBBbI 4ACTOTHBII




Control Questions

* Answers to questions are given in the
form of essay

* Possibility to change student’s
attempts number

* Lecturer can comment student’s
answers

Final Test

KaKoBo MUHHMANEHOS KONWYECTEO BHANMEIX CAYTHUKDE ANA PELUBHHA HABHTALMOHHOR 3anaun?

°
1
4
3
4
°

Coagarne kakoi cucTem B Poccum NpefWeCTE0EaN0 BOIHHKHOBEHHK rnobantHex Haew FAUHOHHBIX CNYTHUKOBBIX cucrem?

- Uukana
FMOHACC
Tpanaur

HABCTAP

14
BBBBBBB 13 kaknx cooBpaeHnit BLIGUPAETCA BLICOTA OPOUTLI HABUTALMOHHLIX CMIYTHUKOB 1 X KOMIMUECTBO B cheTeme?
Orger: Tebucret  [=] [1@pY [=] Elnw[z] B Z U &|% < |80
ss==san|EEEE QA —deose HOQHR| 0@
iy
24 3aueM HyXHa CHHXDOHN3AL MR CryT: D
Ore

Using different types of questions
(«Choice of several versions», «type of
questions: Is the next statement right?»)

Possibility to change student’s attempts
number




How does it work?

Student studies materials of the topic and after it passes final test

Answer correctness checks automatically. Results display right after passing the test
and ore accessible in his personal card

When student has passed the test successfully, he answers control questions

Answers are given in the form of essay

Answers correctnessis estimated by the lecturer. The lecturer gives students marks

Student can get detailed commentary on his answers (for example, reference to
theoretical material)

When student has passed control questions, he starts practical trainings and
laboratory works
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5. Practical trainings and laboratory works

List of methodological support :

Theoretical material

Student’s workbook for remote access mode practical trainings which

uses computerized distance learning system, including: work object,
task, execution phase order, variants

List of main and complementary literature

Administrator guide for install and support of practical trainings

Source code and program manual, scripts, modules nonaffiliated into

proprietary or free software, which are necessary for base academic
and methodological support functioning




List of practical trainings and laboratory works

Training 1 NSS orbital structure modeling, NSS movement modeling
Training 2 e User location identification on basis of distance measurements
Training 3 e Autonomous data integrity control in the receiver
Training4 * Geometric extent analysis

Training 5 GLONASS navigation

Training 6 Differential navigation
Training 7 e Multipath propagation analysis

Training 8 * Work with GLONASS/ GPS navigational receiver
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How does it work?

Student works with real equipment or its simulation, using knowledge got on previous
stage of study

After student has finished the work, he draws up a report with graphic material

Lecturer estimates work realization and gives marks

Lecturer can comment upon work or send for reexecution

Moscow Aviation Institute,

6



An example of practical trainings

Calculation realization

& Wccnenosanue oputanshoi crpykTypel CHC - Morzilla Firefox = EE < |
Qoiin [paeka Bua Kypran 3oxnogen Mwerpyments Crpaske

& c < al

|| Mccneponanme opburansmoli crp... X

L1 | http://dekart/lab_t/1.htm JrEy -

Mpakrnyeckas pabora Net

"Uccnenosanue opBUTanbHON CTPYKTYpbl CHC™

lene paore:

1 BuamiocTe nyros. & pasnueme paiionax

2) Oueruirs. xonuMecTSo BuaILI: CTyTMAKOS Ha SKESTOPE, & CPEAMNX W B=ICOKNX WHPOTaX An cucren TTIOHACE 1 GRS

3a0aun

[ 1Nocmpoms rucrorpaiuy enanicem Ha cyrodHon i a

21Casnars coomeercreyiowme emizoas no npakecko paGore

Yranoe koopannarsl notpeburens:
somrora [rpas]
unpora [rpaa]

aoicora [+

ans MomenTa Bpeneri [cex]
3arpyzra AanHsix 06 OPEUTANSHON MPYNMMBOEKE HASMIALNOHHOR CHCTEHEI:
(TGP ("I MIOHACC () GPSHTIOHACC

Totoso

realization

Getting task and studying theoretical
material

SanBHHE

1. MCCnegopaTe BoaMosmMocTH FNOHACC-HaBHrauMy 4nA noTpeburencd, pacnonoMeHHbix B PaIiWyMbx
TOUKAX JEMAn.

2. WoonepoeaTs BOZMOMHOCTH coBMeCcTHOA GPS +MNMOHACC HaBuraumy ana notpeburensa,
PARCNONOMEHHEX B PAZNWMUHLI TOUKAX MM,

3. BolynCAHTE ANA 3303HHOMD NONOKEHHA IIU'lDEﬁM’iEJ"H B GHKCHPOBEHHBIA MOMEHT BPEMEHH YHCND
BHOAWMEIX CNYTHAKOB CHCTEM:

a) GPS , 6) TNOHACC, 8) GPS +INOHACC,

MonoxHTE BENHYKHHY MEHHMANBHOTC YTN2 BOSIBLIWEHWA paBHoR 57,

BuinonsuTe, NOManyAcTa, YRAIAHHLE 3a0aHNA. TEopeTHISCKHE MaTepHans Bu MoXeTe npocMoTpeTs B
OCHOEHOM KYPCE. [INA 3TOM0 HAMMHUTE Ha 3TY CCRMKY.
MonyyeHHsId PEIYNLTAT, BRIKYAA NONYYEHHEE H30ODAMEHHA, BESIATE B COOTBETCTBYIUWEE Nnone,

Mepaimi K BRNoAHeHWD {J].“H nepexons K BoiNonHeHwo IIdC"UJJd"U]JHUﬁ IJdU'iJlbl, HAXMATE HA ITY L(_'DJ.'IK.\"}

Analysis of results and report preparation

@ ApyKTYPo CHC
@ain [pasxa Bng Xypman Jaxnagoe Vmcrpymesms Crpasca
g s C o http://dekart/ cgi-bin/matweb.exe Eg -] 9 -5 p

| Monenmposanme op6MIATEHO ... X
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Practical trainings

Real-time mode full-fledged works

Work with real equipment

User doesn’t need any subsidiary applications install

Regularinteraction of students and lecturer on all stages of studying




6. C onclusion

Academic and methodological support consisting of professional subsidiary
educational programs of selected training and meeting demands of educational
standards is developing.

Necessary support of training organization implying personal student accounting,
add-in professional educational programs electronic versions and academic and
methodological package creation, progress inspection, financial monitoring and
reports preparation is developing.

Computerized distance learning system methodological support and software
formalizing educational courses electronic version presentation is developing.

Additional theoretical material and practical training claims which take into
account distance education specificity are identified.



Thank you for your attention!



