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1 OBIIME IHOJOXEHUSA
1. OBIIME IMOJIOXKEHUA

OneHouHble MaTepuanbl — 3TO COBOKYIHOCTh Yy4eOHO-METOIMYECKHX MAaTepHajioB (KOHTPOJIBHBIX
3aJaHdi, omucaHMH (GOpM M HpOLENyp HPOBEPKH), IPEAHA3HAUYEHHBIX Il OLIEHKHM KauecTBa OCBOCHHS
oOyJaromMucs JaHHo# nuciumuiuHb! kKak yactu OITOIL.

Lenp — OUEHHUTH COOTBETCTBME 3HAHWH, YMEHMH W BIAJCHUH, NMPHOOPETEHHBIX OOyYaroIUMcs B
npolecce U3ydeHHs AMCUUILIMHEI, HensM u TpeboanusiM OIIOIl B xonme mpoBeaeHUs TEKyLIETo KOHTPOJS H
MPOMEXKYTOUHOH aTTecTaluu.

OcHoBHas 3a7a9a — 00€CIeUnTh OLIEHKY YPOBHS C(OPMUPOBAHHOCTH OOMIEKYIBTYPHBIX KOMITETEHITHIA.

Kontponp 3Hanmii oOyuarommxcs MpPOBOIUTCA B (OpME TEKYIIEro KOHTPOIS M HPOMEKYTOUHOH
aTTeCTaLUH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH NPOBOIUTCS C LIEJIBI0 OMNPENENCHHUs CTEIEHW YCBOCHHUS y4eOHOTO
MaTepHaja, CBOEBPEMEHHOT'O BBISIBICHHUS M YCTPaHEHHsI HEJOCTATKOB B MOATOTOBKE OOYHYAIOMIUXCS W TMPHHATHS
HEOOXOIUMBIX MEp IO COBEPIICHCTBOBAHWIO METOAMKH TPENOAaBaHUS y4eOHOW AWCHMILIMHBI, OpraHU3aluH
paboThl 00yJarOIMUXCA B XO/€ YYEOHBIX 3aHATHI M CAMOCTOSTEIHHON paOOTHI, OKa3aHWsS UM HHIWBUIYATbHOMN
MTOMOIIIH.

[IpomexxyTouHas aTTecTanusi NPOBOAMTCS B (GopMe dK3aMeHa — MHChMEHHBIM W YCTHBIM ONpOC IO
YTBEP)KICHHBIM BOIpocaM, C(HOPMYIHPOBAHHBIM C Y4YETOM COJAEpKaHWA y4ueOHOW IucuuIuiuHbl. B Owmier
BKITIOYAETCs: MUCbMEHHOE pedepupoBaHme TeKcTa Mo crenuansHocTH ~5000 1.3., MMChbMEHHBIN MEepPeBO TEKCTa
co croBapeM ~1200 1.3., ycTHBIH niepeBoa 6e3 cioBaps 1 noArotoBkd ~2000 1.3., ycTHas Tema.

2. OIMCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUSI KOMITIETEHIIAM

ChopMupoBaHHOCTh KXKJIOH KOMIICTCHIIUN B paMKaX OCBOCHHS JaHHOW JUCIUILTHHBI OICHUBACTCS IO
TPEXypPOBHEBOM LIKAJIE:

1) mOpOroBBHIM YPOBEHH SBISAETCS 00S3aTEIBHBIM JJIS BCEX OOYUAIOIIMXCS 10 3aBEPUICHUH OCBOCHWUS
IUCLIUILINHEI;

2) TPOABHUHYTHIH ypPOBEHb  XapAKTEPU3YeTCS  IMPEBBINICHHEM MHHHUMAIBHBIX  XapaKTEPUCTHK
c(hOpPMHUPOBAHHOCTH KOMITETEHIIHIA 110 3aBEPIIICHUN OCBOCHMSI TUCITUILTUHBL;

ATAJIOHHBIN YPOBEHb XaPAKTEPU3YETCs] MAKCUMAITLHO BO3MOXKHOW BBIPAKEHHOCTHIO KOMITETCHITHI U SIBIISICTCS
Ba)XHBIM KaYECTBEHHBIM Op YPOBEHb 0C8OCHUA KOMNEMEeH YU, YOPMUPYEMbIX OUCUUNTIUHOIL:

K orieHKe ypOBHS 3HAHUI U TPAKTHYSCKUX YMEHUN U HABBIKOB PEKOMEHIYETCSI IPEIbABIIATH CIICIYIOIINE

oOrre TpeOoBaHuUS.

Ouenka «OTINYHO»:

riyOOKHe W TBEpJble 3HAHHUS MaTepualia MPOrpaMMBbl JUCIUIUIMHBI, TOHUMaHUE CYIIHOCTH U B3aUMOCBSI3H
paccMaTpuBaeMBbIX SIBICHHUH (IIPOLIECCOB);

MIOJIHBIE, YETKUE, JOTMYECKH NIOCIe0BaTeIbHbIE, IPABUIIBHBIC OTBETHI HAa IIOCTABJICHHBIE BONIPOCH]; YMEHHE
BBIIETISATH TJIABHOE U JIENIaTh BHIBOBI.

Onenka «Xopomo»:

JOCTAaTOYHO IIOJIHBIC U TBépI[I)Ie 3HaHWA NPOTPpaMMHOI0 MaT€purajia JUCHUIUIMHBI, IPaBUJIbHOC ITIOHUMAaHUEC
CYUTHOCTH M B3aMMOCBSI3H PacCMaTPHUBAEMBIX SIBJICHUH (TIPOIIECCOB);

NocjieoBaTeNbHble, IPaBUIbHBIE, KOHKPETHBIE, ©€3 CyIIECTBEHHBIX HETOYHOCTEH OTBETH Ha
MOCTaBJICHHBIE BOIIPOCHI, CBOOO/IHOE YCTPaHEHHE 3aMEYaHWN O HEJOCTATOYHO IMOJHOM OCBEIICHUH OTIENbHBIX
MOJ0XKEHUHN IIpU MOCTAHOBKE NOITOJTHUTEIIBHBIX BOIIPOCOB.

Onenka «Y10BJIETBOPUTEILHO»:

3HaHWEC OCHOBHOI'O IMpOTrpaMMHOIr0 Marcpuaja AUCHUIIINHBI, IMOHMMAHUEC CYHNIHOCTH W B3aMMOCBA3U
OCHOBHBIX pacCMaTpUBAEMBbIX SIBIICHHI (TIPOLIECCOB);

NOHUMAaHUE CYIIHOCTH OOCYXJaeMBbIX BOIPOCOB, NpaBWIbHBIE, 0€3 TPyObIX OIMOOK OTBETHl Ha
IMOCTaBJICHHBIC BOIIPOCHI, HCCYIIECTBCHHBIC OIIMOKH B OTBETAX HA JOIOJHUTECIIbHBIC BOIIPOCHI.

Onenka «HeynoBJIeTBOPHUTEILHO»:



OTCYTCTBHE 3HAHWW 3HAYUTEIHHOW YacTH MPOTPaMMHOTO MaTepHajia JAUCHUIUINHBL, HETIPAaBWIbHBIH OTBET

XOTsI OBl Ha OJIMH W3 BOIPOCOB, CYIIECTBEHHBIC U IpyOble OIMOKH B OTBETaX Ha JIOTOJHUTEIBHBIC BOIPOCHI,
HEJIOTTOHUMAaHHUE CYIHOCTH U3JIara@MbIX BOIPOCOB, HEYMEHHE TIPUMEHSITh TCOPETUUYCCKUE 3HAHUS MPHU PELICHUU
MPAKTUYECKUX 3aj[a4, OTCYTCTBHC HABBHIKOB B OOOCHOBAHHMU BBIJIBUTACMBIX MPEIJIOKCHHA M TPUHUMACMBIX
[S11(S:1%178

IIpu geTsIpex Bompocax B OmiieTe 00IIas OleHKa BBICTABISETCS CIIEeIyIOINM 00pa3oM:

«OTJIMYHOY, €CJIA BCE OLICHKU «OTIIMYHOY» WJIH OJIHA U3 HUX «XOPOIIO»;

«XOpOIIIOY, €CIH He O0JIee OTHOM OIEHKHU «yIOBIETBOPUTEILHOY;

«YAOBJIETBOPHUTEIHHOY, ECIIH JBE U 00JIee OIEHOK «YAOBIETBOPHTEIHHOY;

«HEYJIOBJICTBOPUTEIBHOY», ©CIM OJHA OICHKA «HEY/IOBJICTBOPUTEIIBHO», a OCTAJIbHBIC HE BBIIIC YEM
«YIOBJICTBOPHUTEIBHOY WIIH JIBE OLICHKU «HEYIOBJICTBOPUTEIIBHOY.

3. HACIIOPT OHEHOYHBIX MATEPHUAJIOB 11O JTUCHUIIJIMHE

Kontposmpyemsie pa3aennl (TeMbl) Konx konTpoupyemon Bun, metoa, popma
AUCHUTLTHHBI KOMMEeTEeHIUH (MU €€ | OIeHOYHOr0 Meponpus-
YaCTH) THS
OOmeHayyHas JICKCHUKA. Briciree OIIK-2 3auer
oOpazoBanne B Poccum u 3a pyOexoMm. OIIK-9

OcHOBbl MH)KEHepHOro jena. Mcropus
MHXeHepHoro aena. OOnacTH MHKEHEpHUU.

Most Oyaymast mnpodeccusi — HHXKEHep.

3HAMCHHUTHIC HH)KCHEPEI.

Bemnuuaiimue OOCTHXXKEHHS B 00JacTH OIIK-2 3ager
WHXCHEPUH. Bbynymee WHXCHEPUH. OIIK-9

MuxeHepHas JTHKA. HNuxenepHoe

KOHCTpyHpOBaHUE. Buabl yeprtexei. S3bIK
uyrucen. KommbroTepsl B MH)KEHEpPUHU.
TexHudyeckoe 00CTy)KUBaHUE.

Pagap. OcHoBHBle  (yHKIMM  pajapa. OIIK-2 3aver

PannonokanoHHasT CHCTEMa  CIICKCHHS. OIIK-9

Jlonmneposckas  PJIC.  Jlazepnas  PJIC.

[moGanpHast cUCTeMa TIO3UIIMOHUPOBAHHS

(GPS).

[Mpuamuner  paborer  GPS.  OGmactu OIIK-2 JK3aMeH
npumuHenus GPS. WunoBamum:I'JIOHACC OIK-9

- @pouuioe,  Hacrosmee,  Oymyuiee.

BHGKTpOMaFHI/ITHI)IC BOJIHBI H OCHOBB]|
a0O0TBI AaHTCHH. Honﬂpmamm AHTCHHBI.

4 TUITOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIN UHBIE MATEPUAJIbBI

KonTpons ocBoenns komnerenuuii OK-5, OK-6, OK-7 ocymiecTBiseTcsl B TEUEHHE YETHIPEX CEMECTPOB B
mpolecce BBIIONHEHHUS CTYACHTaMM 33JaHuil (Ha MPaKTUYECKUX 3aHSATHAX U B INPOLIECCE CAMOCTOSTEIBHOM
paboThI) ¢ yueToM COOJIOACHUs TPeOOBAaHUU IO COACPIKAHHIO, OOPMIICHHIO M CPOKAM CIadd BBIMOJHEHHBIX
pabor.

4.1. IIpomericymounas ammecmauus (IK3amem)

Koowu Pezynomamot oceoenun OILIOI
KoMnemeHyuii Coldepircanue Komnemenyuii




OIIK-2 TOTOBHOCTh K KOMMYHHUKAIIMU B YCTHOW M MMCbMEHHON ()OpMax Ha PyCCKOM U
HMHOCTPAHHBIX SI3bIKAX VIS pelIeHUs 3a1a4 IpodecCHOHAIbHOM NesITeNbHOCTH

OIIK-9 CHOCOOHOCTH cOOMpaTh, 00padaThIBaTh, aHATM3UPOBATH U CHCTEMATU3UPOBATh
HAYYHO-TEXHHYECKYI0 HH(OPMALIUIO [0 TEMATHKE UCCIICIOBAHMUS, UCTIONb30BATh
JOCTHIKEHHsI OTEUECTBEHHOM 1 3apyOe)KHOI HAYKH, TEXHUKH M TEXHOJIOTHU

a) eapuanm munoeo20 ouiema no AHZIUICKOMY A3bIKY:

OIIK-9 CnocoGen co0upaTtb, 00padaTbiBaTh, AHAJIM3MPOBATH U CHCTEMATH3UPOBATH HAYYHO-
TeXHHYECKYI0 WHPOPMAIUI0 1O TeMAaTHKe HCCIeN0BAHUS, UCMOIb30BATh JIOCTHKEHUS O0Te4eCTBEHHOW W
3apy0e:KHOW HAYKHU, TEXHUKH U TEXHOJIOTHH

ITucbMenHoe pedepupoBaHMe TEKCTA MO cnenuaJabHOCTH ~5000 1.3,
Microcontrollers

A microcontroller (also microcontroller unit, MCU or pC) is a small computer on a single inte-
grated circuit consisting of a relatively simple CPU combined with support functions such as a crystal
oscillator, timers, watchdog, serial and analog I/O etc. Program memory in the form of NOR flash or
OTP ROM is also often included on chip, as well as a, typically small, read/write memory.

Microcontrollers are designed for small applications. Thus, in contrast to the microprocessors
used in personal computers and other high-performance applications, simplicity is emphasized. Some
microcontrollers may operate at clock frequencies as low as 32kHz, as this is adequate for many typical
applications, enabling low power consumption (milliwatts or microwatts). They will generally have the
ability to retain functionality while waiting for an event such as a button press or other interrupt; power
consumption while sleeping (CPU clock and most peripherals off) may be just nanowatts, making many
of them well suited for long lasting battery applications.

Microcontrollers are used in automatically controlled products and devices, such as automobile
engine control systems, remote controls, office machines, appliances, power tools, and toys. By reduc-
ing the size and cost compared to a design that uses a separate microprocessor, memory, and in-
put/output devices, microcontrollers make it economical to digitally control even more devices and pro-
Cesses.

Embedded design

The majority of computer systems in use today are embedded in other machinery, such as auto-
mobiles, telephones, appliances, and peripherals for computer systems. These are called embedded sys-
tems. While some embedded systems are very sophisticated, many have minimal requirements for
memory and program length, with no operating system, and low software complexity. Typical input and
output devices include switches, relays, solenoids, LEDs, small or custom LCD displays, radio frequen-
cy devices, and sensors for data such as temperature, humidity, light level etc. Embedded systems usual-
ly have no keyboard, screen, disks, printers, or other recognizable 1/O devices of a personal computer,
and may lack human interaction devices of any kind.

Interrupts

It is mandatory that micro-controllers provide real time response to events in the embedded sys-
tem they are controlling. When certain events occur, an interrupt system can signal the processor to sus-
pend processing the current instruction sequence and to begin an interrupt service routine (ISR). The
ISR will perform any processing required based on the source of the interrupt before returning to the
original instruction sequence. Possible interrupt sources are device dependent, and often include events
such as an internal timer overflow, completing an analog to digital conversion, a logic level change on
an input such as from a button being pressed, and data received on a communication link. Where power
consumption is important as in battery operated devices, interrupts may also wake a micro-controller
from a low power sleep state where the processor is halted until required to do something by a peripher-
al event.

Programs

Micro-controller programs must fit in the available on-chip program memory, since it would be
costly to provide a system with external, expandable, memory. Compilers and assembly language are
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used to turn high-level language programs into a compact machine code for storage in the micro-
controller’s memory. Depending on the device, the program memory may be permanent, read-only
memory that can only be programmed at the factory, or program memory may be field-alterable flash or
erasable read-only memory.

Other microcontroller features

Since embedded processors are usually used to control devices, they sometimes need to accept
input from the device they are controlling. This is the purpose of the analog to digital converter. Since
processors are built to interpret and process digital data, i.e. 1s and 0Os, they won’t be able to do anything
with the analog signals that may be being sent to it by a device. So the analog to digital converter is used
to convert the incoming data into a form that the processor can recognize. There is also a digital to ana-
log converter that allows the processor to send data to the device it is controlling.

In addition to the converters, many embedded microprocessors include a variety of timers as
well. One of the most common types of timers is the Programmable Interval Timer, or PIT for short. A
PIT just counts down from some value to zero. Once it reaches zero, it sends an interrupt to the proces-
sor indicating that it has finished counting. This is useful for devices such as thermostats, which periodi-
cally test the temperature around them to see if they need to turn the air conditioner on, the heater on,
etc.

Time Processing Unit or TPU for short is a sophisticated timer. In addition to counting down, the
TPU can detect input events, generate output events, and perform other useful operations.

Dedicated Pulse Width Modulation (PWM) block makes it possible for the CPU to control pow-
er converters, resistive loads, motors, etc., without using lots of CPU resources in tight timer loops.

Universal Asynchronous Receiver/Transmitter (UART) block makes it possible to receive and
transmit data over a serial line with very little load on the CPU.

For those wanting Ethernet one can use an external chip like Crystal Semiconductor CS8900A,
Realtek RTL8019, or Microchip ENC 28J60. All of them allow easy interfacing with low pin count.

OIIK-2 I'oToB K KOMMYHMKAIIMH B YCTHOM M MHUCbMEHHO# (OpMax HA PYCCKOM H HHOCTPAHHBIX
SI3BIKAX AJI pelleHus 3a1a4 npogecCHOHAIBLHOM AesiTeIbHOCTH

IIncbMeHHbIN NepeBoa TekcTa co cjaoBapem ~1200 mn.3.
Transistors

Today, when we refer to electronics, we are usually referring to things containing transistors.
Transistors are devices that switch electric currents on and off or amplify electric currents. They use
specially prepared substances to do this, and are used individually or in clusters of up to several million
on integrated circuits. The transistor got its start in the 1940s when engineers began looking for a
replacement for the electron tube, an earlier device for amplification and switching. The electron tube
was based on the light bulb, so it was big, fragile, and created a lot of excess heat.

The inventors of the point-contact germanium transistor were John Bardeen, and Walter Brattain,
who worked under William Shockley, at Bell Telephone Laboratories in New Jersey. In 1939, Brattain
and Shockley began to work together on an electron tube replacement made of the chemical element
germanium, a semiconductor. Germanium and other semiconductors had been used for many years in
point-contact diodes, which consist of a small sample of semiconductor crystal with a permanent
electrical connection at one end and an adjustable connection at the other. When the “cat’s whisker” is
adjusted correctly, the diode acts as a one-way valve for electric current. Brattain and Shockley believed
that they could modify the diode so that they could regulate the current the same way the grid in an
electron tube regulates current. The device did not work. Walter Brattain and John Bardeen returned to
the idea in the middle 1940s. They found a new way to connect the germanium crystal to a circuit that
allowed it to amplify current.

YcTHbli nepeBoa 0e3 c1oBaps U NoaAroToBku ~2000 m.3.
The Internet
The conceptual foundation for creation of the Internet was largely created by three individuals
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http://ethw.org/Bell_Labs
http://ethw.org/Semiconductors

and a research conference, each of which changed the way we thought about technology by accurately
predicting its future:

Vannevar Bush wrote the first visionary description of the potential uses for information
technology with his description of the “memex’ automated library system.

Norbert Wiener invented the field of Cybernetics, inspiring future researchers to focus on the use
of technology to extend human capabilities.

The 1956 Dartmouth Artificial Intelligence conference crystallized the concept that technology
was improving at an exponential rate, and provided the first serious consideration of the consequences.

Marshall McLuhan made the idea of a global village interconnected by an electronic nervous
system part of our popular culture.

In 1957, the Soviet Union launched the first satellite, Sputnik I, triggering US President Dwight
Eisenhower to create the ARPA agency to regain the technological lead in the arms race. ARPA
appointed J.C.R. Licklider to head the new IPTO organization with a mandate to further the research of
the SAGE program and help protect the US against a space-based nuclear attack. Licklider evangelized
within the IPTO about the potential benefits of a country-wide communications network, influencing his
successors to hire Lawrence Roberts to implement his vision.

Roberts led development of the network, based on the new idea of packet switching invented by
Paul Baran at RAND, and a few years later by Donald Davies at the UK National Physical Laboratory.
A special computer called an Interface Message Processor was developed to realize the design, and the
ARPANET went live in early October, 1969. The first communications were between Leonard
Kleinrock’s research center at the University of California at Los Angeles, and Douglas Engelbart’s
center at the Stanford Research Institute.

The first networking protocol used on the ARPANET was the Network Control Program. In
1983, it was replaced with the TCP/IP protocol invented Wby Robert Kahn, Vinton Cerf, and others,
which quickly became the most widely used network protocol in the world.

In 1990, the ARPANET was retired and transferred to the NSFNET. The NSFNET was soon
connected to the CSNET, which linked Universities around North America, and then to the EUnet,
which connected research facilities in Europe. Thanks in part to the NSF’s enlightened management,
and fueled by the popularity of the web, the use of the Internet exploded after 1990, causing the US
Government to transfer management to independent organizations starting in 1995.

YcTHas Tema
Higher Education in Russia

The Russian Federation has had a long and distinguished history of education and science. The
system of higher education has changed greatly over the last decade and this transformation
process continues today. At present an educational institution can choose how to organize its
educational process, select and hire its own staff, organize its own research, financial and economic
activity to train up-to-date well-qualified specialists and to meet international standards of education.

Higher education is provided by public and non-state accredited higher education institutions.
The majority of state institutes of higher education are regulated by the Ministry of Education of the
Russian Federation. Some of them are regulated by other state Ministries, such as the Ministry of Health
Care, the Ministry of International Affairs and others. At present, there are three basic kinds of higher
education institutions.

Universities offer a wide spectrum of programs on all levels of education: undergraduate,
graduate and post-graduate. Universities are leading research centers in fundamental fields that combine
learning, teaching and research. There are ‘classical’ and ‘technical’ universities, which pay special
attention to social sciences and humanities or natural and applied (engineering) sciences. Unofficial
ratings also distinguish old °‘classical’ universities and ‘new’ universities, former pedagogical or
technical institutes that have acquired their university status quite recently. Moscow State University is
the oldest Russian university. It was founded on the initiative of M.VV. Lomonosov in 1755 on Saint
Tatyana’s Day. And since that time Students’ Day is celebrated on the 25" January.



Academies are higher educational institutions that provide higher education at all levels and
conduct research mainly in one branch of science, technology or culture (Academy of Mining, Academy
of Arts, etc.). They differ from universities only in that they restrict themselves to a single field.

Institutes are multi-discipline oriented higher educational institutions. They can be independent
structural units, or part of a university or academy and usually specialize in one field. However
pedagogical institutes are responsible for all spectrum of disciplines taught at schools.

Speaking about Private educational institutions, they offer degrees in non-engineering fields such
as business, culture, sociology and religion. Many of the private educational institutions are fairly small
and mainly have local importance in their respective region. As a rule they were opened for the
professions that were demanded by the local labour market: lawyers, economists and accountants.

The Constitution and the Russian Federation Law on Education guarantee open and free access
to higher education on a competitive basis. Applications are accepted from citizens of both sexes who
have completed secondary education and passed a competitive entrance examination, which is given by
each higher education institution on general subjects. The higher education admissions system presently
is undergoing reform. To promote equity of higher education the Uniform State Exam was introduced.
Soon all higher educational institutions will use this new system of uniform entrance exams and it will
be possible to apply to several higher educational institutions at the same time.

The Law on Education also sets the quota of students, which are financed, from the Federal
Budget. Therefore, a certain proportion of top scoring students are awarded free tuition and scholarships
from the federal budget to cover their costs. However, the scholarship is very low and only covers
minimum expenses. On top of the quotas described above, the universities are free to enroll students on
a fee-paying basis and have the right to define the fee for their programme according to the market price
and demand.

The academic year lasts ten months from the 1% September to the end of June of the following
year. It is divided into two semesters. Almost all courses at the universities and institutes are taught by
lectures, tutorials, group learning, project work and partly by computer assisted learning. Students’ work
during the course is assessed by means of essays, seminar work, reports on practical and project work.
Twice a year, at the end of each term, students take final exams.

The government of the Russian Federation has approved three levels of study:

Level | generally takes 2 years of study. This level concentrates on compulsory fundamental
courses in the given disciplines. Students holding a Level | qualification may either continue their
studies or, if they choose, leave the institution with an intermediate diploma.

Level Il takes additional two years leading to a Bachelor’s degree. Consequently, this first
academic degree entails four years of study.

Level 11l represents an educational level for the students who receive the Diploma of higher
education in special fields after five years of study or the Master’s degree after 6 years of study.

After the graduation from the higher educational institutions students can enter the post-graduate
course. There are two levels of doctoral scientific degrees: The Candidate of Sciences and The Doctor of
Sciences. The Candidate of Sciences is granted after at least a three-year period of guided research and
public defense of a thesis. The Doctor of Sciences is the highest academic degree awarded in Russia.
The degree requires the completion of a dissertation that includes results of fundamental scientific or
applied significance and the content of the dissertation must be based on the original research.
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