AHHOTaNMs MPOrpaMMbl MAarHCTPATYPbI
CoBpeMeHHBbIE TEXHOJIOTHH JIETKOBOJIHBIX SACPHBIX PEaAKTOPOB

HanpasJiienue noaroroBku: 14.04.01 «IAEPHA S DQHEPTETUKA U TEIVIOOU3UKA»

Cpok obyuenusn no ounoii gpopme — 2 2o0a
Onucanue npozpammol

I'Iporpalvw\a npegycmaTtpmBaeT cneunannsaulmio no cneayrowmnmm FIpOd)MIIﬂM noAroToBKuU:

IIpoduas noaroroBku: «PaguannonHas 06e30NaCHOCTbL YeJ0BEKAa U OKpY:Kallleid cpeabD»
Boinyckaromas kadenpa: Kadeapa paauannonHoit Gpu3ruku U 0€30MaCHOCTA aTOMHBIX TexHoJoruit (1)
Henun mporpamMmbl: ITOATOTOBKA BBICOKOKBATH()HAIIMPOBAHHBIX HAYYHBIX M WH)XXEHEPHBIX KagpoB B
o0nacTH sJACpHOW W PpajUallMOHHON OE30MacHOCTH AaTOMHBIX TEXHOJIOTUH IS TPEANPUSATHH U
opranm3anmii Pocatoma u cMeXHBIX OTpaciei, a Takxke JuIsi 0a30BBIX MHCTUTYTOB aKaJeMHHM HayK
COOTBETCTBYIOILETO npoh .

OobaacTh mpodeccHoHAIBHOM eI TeJIbHOCTH: BKIIFOYAET COBOKYITHOCThH CPEJICTB, CIOCOO0B U METO/IOB
YeJIOBEYEeCKON JICATENbHOCTH, CBS3aHHBIX C oOOecreueHreM paAHalOHHOH M IKOJOTHYECKOMH
0e30MacHOCTH Ha BCEX MPOM3BOACTBAX, IJIe CO3JAIOTCS HMJIM HCIIONB3YIOTCS PaJHalliOHHBIC U SACPHBIC
TEXHOJIOTMH Ha aTOMHBIX JJIEKTPUUYECKUX CTAHIMAX W APYTUX SAEPHBIX SHEPreTHYECKUX YCTAaHOBKAX,
BHIpa0ATHIBAIOIINX, MPEOOPa3yIONMX U HMCIONB3YIONINX TEIUIOBYIO M SIACPHYIO JSHEPTHIO, a TaKkKe C
OLICHKOW HaJEXKHOCTH 3JEMEHTOB aTOMHOW IPOMBIIUIEHHOCTH C LIENBbI0 MPEAYNPEKICHHUS MPOEKTHBIX
aBapuil; WCCICIOBAHUEM BO3JCHCTBUS M3Iy4YeHHH HA OOBEKTHl JKUBOW W HEXHBOW TMPHPOJIBL.
OOBeKThl MPOGECCUOHANBHONW JAEATENLHOCTH: SBIISIOTCS: aTOMHOE SIAPO; 3JEMEHTapHbIE YaCTHIIbI,
paiMallMOHHOE BO3JCHCTBHE HWOHM3HMPYIOIIUX H3IyUYEHU Ha YeIOBeKa M OKPY)KAMOIIYIO Cpexy;
MaTeMaTHYECKUE MOJIENH JIJIsl TEOPETHYECKOTO U IKCIIEPUMEHTAIEHOTO MCCIEI0BaHUS PacpOCTPAHEHUS
WOHM3HPYIOIINX HW3IYyYeHHH B BEIIECTBE M PAAUOHYKIUIOB B INPHUPOAHBIX CpEAAX; SKOJIOTMUECKUI
MOHHUTOPHHT OKPY>KaIOLIeH Cpebl; pacyéT OMOIOTMYECKUX 3aIUT JIFOOBIX HCTOYHUKOB HOHU3UPYIOLIETO
W3IY4YEeHHS, JO3MMETpHUEecKas, paJAuoMeTpHueckas M CHEKTpOMETpUYecKas armaparypa; CHCTEMBI
PalualMOHHOTO KOHTPOJS SIAEPHBIX OOBEKTOB, TEXHOJOTUU NPHUMEHEHHs NPUOOPOB M YCTAaHOBOK MJIS
U3MEpPEHHsI XapaKTEPUCTHK PAJIHAIIOHHOTO TIOJIST; OIEHKa HaJIe)KHOCTH 000pyI0BaHUSI 00BEKTOB aTOMHOMN
MPOMBIIIUIEHHOCTH; M PHUCKA aBapUUHBIX CUTyallud W HMX IOCJIEACTBHM AJI 4eNOBE€Ka M IPHPOJBI.
Ocobennoctn y4eOHOro mjiaHa: OCHOBHBIMH CIENUAIBHBIMH AMCHUIUIMHAMH SBISAIOTCA: SnepHas
(bu3MKa U OCHOBHI 0€30ITACHOCTH aTOMHBIX U SJIEPHBIX TEXHOJIOTHIT; UMCICeHHBIE METOIBI TEOPUH IIEpeHOCa
MOHU3UPYIOIIUX H3nydeHni; HanexxHocts 000pyaoBaHUsI aTOMHBIX PEaKTOPOB M YNPABICHHE PHUCKOM;
Cucrembl paAMallMOHHOTO KOHTpOJs; PagmoMeTprss W CHEKTPOMETpHUA PEaKTOPHBIX HEWTPOHOB,
Ho3umerpusi paanmoOHONOTHYecKuX TMporeccoB U np. [Iporpamma BKIIOYaeT psif JOTONHHUTEIBHBIX
npogeCCHOHANBHBIX KYPCOB IO BBIOOPY CTYICHTOB. BBITYCKHUKH CIIOCOOHBI OLIGHHUBATh PHUCKH M
NPUMEHSTh METOJIbl TEOPHU TPUHATHS pElIeHUH, pa3pabaThiBaTh HOBYIO JIO3UMETPHUYECKYIO,
PagMOMETPUUECKYIO U CIIEKTPOMETPUYECKYIO ANNapaTypy, NPUMEHSTH Ha IPAKTUKE COBPEMEHHBIE METOBI
pacuera W MPOEKTUPOBAHUS OWOJOTWYECKHUX 3aIlWT, PACCUHUTHIBATh HAKOIUIEHHE PAAMOHYKIHIOB B
peaxTopax U IPUMEHATH 0e30MacHbIe METO/bI 00paleHuUs ¢ 00IY4YEHHBIM TOIUIMBOM U PaAMOAKTHUBHBIMU
OTXOZaMH, pemarhb npodiemy cHATHUS ¢ dKkciryaTauni ADC U APYTHX SAEPHBIX 00bEKTOB, BEIPAOOTABIINX
CBOM pecypc.



Hpoduas mnoaroroBku: «CucTeMbl aBTOMATH3AUMHM (PU3HYECKHX YCTAHOBOK M MX
3JIEMEHTHI»

eap nporpamMmbl: TMOJATOTOBKAa MarucTpoB s mnpeanpustuii u opranumzanuid 'K Pocatowm,
aKaJeMUYECKUX U OTPACIIeBBIX HHCTUTYTOB M IPYTUX BBICOKOTEXHOJIOTHUECKUX MPEANPHUITUH B 001aCTH
CO3JaHMS M DKCIUTyaTallid CHUCTEM KOHTPOJIS, YNPaBJICHHS M aBTOMATHU3ALUH SACPHO-(QUBNYECKUX U
JHEPTeTHYECKUX YCTaHOBOK.
Beinyckaromas kadenpa: Kadenpa ABTOMAaTUKHU (Ne2)
Oo6nacte mnpodeccMOHATBHONW IeATEJBLHOCTH: HCCICIOBAaHUSA, pa3pabOTKH ©  TEXHOJOTHH,
HalpaBJICHHbIE HA CO3/laHHE M PA3BUTHE METOAOB M CPEACTB U3MEPEHMSA, PETHCTPALMM U 0OpabOTKU
MHQOpMaIUK, Ha pa3paboTKy U MPaKTHYECKOe MPUMEHEHHE TEOPUHU B 00JaCTH CO3IaHHS M IPUMEHEHUSI
3JIEKTPOHHBIX U IPOTPAMMHO-TEXHUUECKUX CPEACTB HMH(POPMALMOHHO-YIPABIAIOUINX CUCTEM KOHTPOJLS,
ABTOMAaTHYECKOTO M aBTOMaTH3UPOBAHHOTO YIPABJICHUS (PU3NUECKUMH, B TOM YHCIIE SICPHBIMU U SITCPHO-
SHEPreTHYECKMMH  YCTAaHOBKAMH, aBTOMAaTH3alMH  (U3UYECKOr0 OSKCIEPUMEHTAa W HAy4HBIX
UCCIIEJOBAHUH.

O0bexTHl NpodeccHOHATBHON JAeATEIbHOCTH: CHCTEMBbl aBTOMAaTHYECKOTO M aBTOMAaTH3UPOBAHHOIO
yIpaBleHUS SIEPHO-QU3NUIECKUMHI YCTAHOBKAMH M MX 3JIEMEHTBI, JJIEKTPOHHbBIE U 3JIEKTPOTEXHUUYECKHE
CHUCTeMBl W O0OpYIOBaHHE SIEPHBIX U (U3UYECKUX YCTAHOBOK, CHCTEMBI PaJUAllMOHHOTO KOHTPOJIS
¢Gu3NUecCKUX YCTAaHOBOK M OOBEKTOB, ammaparypa H3MEPHUTENIBHBIX CHCTEM U CHCTEM KOHTPOJI,
JUAarHOCTHKH, YHPABJICHUS U 3aIIUTHI SACpHO-PU3NUECKUX YCTAHOBOK, CHUCTEMbl (PM3MUECKOH 3aIlUTHI
AIepHBIX OOBEKTOB M MaTepHaloB, MaTeMaTHYeCKHe MOAETH (U3NYECKUX YCTAHOBOK KaK OOBEKTOB
KOHTPOJISI U YIIPaBJICHHS], aITOPUTMBI KOHTPOJIS M1 YIPaBJIeHUs, HH(POPMaLMOHHAs TEXHUKA U TEXHOJIOTHH,
MIpOrpaMMHBIE CpPE/ICTBA MHKEHEPHOTO aHaji3a M aBTOMAaTHU3UPOBAHHOIO IMPOEKTHPOBAHUA CHCTEM U
anmnapaTypsl KOHTpOJII M YIpaBJICHHUA, WHQOPMAIMOHHBIE ~ TEXHOJIOTUM  CHCTEMHOM
WH)XEHEPUH, MONAEPKKA WU pealu3alliy 3TarloB >KU3HEHHOTO IMKJIAa WHPOPMALMOHHO-YIPABISIOLINX
CHCTEM.

OcolGeHHOCTH y4eOHOro mJjaHa: y4yeOHBIH IUIaH oOecreYMBaeT YIrIyOJIEHHYIO CHELUAIN3UPOBAHHYIO
NpoeCCHOHANIBHYIO TOJTOTOBKY, BKJIIOUAET HAYYHO-HUCCIEJOBATEIBCKYI0 paboOTy CTYIEHTOB W
WHHOBALIMOHHYIO MPAKTHKY , peajln3yeMyl0 Kak B JaOOpaTOpUsX YHHBEPCHUTETa, TaKk M Ha 0a30BBIX
OPEANpUITUAX. 3HAYUTEIBHBIA 00beM yueOHBIX 3aHITUI IPOBOAUTCS B CIIEHUATM3UPOBAHHBIX YU4E€OHBIX
naboparopusix KaQeapbl, OCHAIICHHBIX COBPEMEHHBIM 000PYI0BaHUEM U ITPOrPaMMHBIM OOecTieYeHnEM, B
ToM umcie B Jsabopatopusax «Lludposele cuctembl aBTOMaTMueckoro ymnpasineHus». «lIporpammuo-
texuuueckuii kommuiekce ACYTII ADCy», «PeakropHas ¢wu3uka, ynpaBieHue u —Oe3omacHas
akcrutyaraius 10V ADCy, «adopManonHas TeXHUKa 1 HTHQOPMAIIHOHHO-U3MEPUTENLHBIE CUCTEMBDY),
«PacnipeneneHubie KOMIIBIOTEPHBIE MU3MEpUTEIbHBIC u YIpaBIIAIOIINE CHUCTEMBD».

Ipopuian MOATOTOBKH: «®Pusnka H Tem1opu3nKa AIY»
Boinyckaomas kadenpa: Kadenpa Tteopermyeckoii M 3KCIIEpUMEHTAIBHOW (U3WUKH  SIIEPHBIX
peaKTopoB %), Kadenpa Termno(u3nKu (13)
Marwucrepckasi mporpaMMa BKITFOYAeT B €051 AMCIUTUIMHBI 0053aTEIbHOM KOMITOHEHTHI, JUCIUTIINHBI O
BBIOOPY, MPAKTUKHU, HAYYHO-UCCIIEI0BATENbCKYIO PadOTy M pabOTy Haj BHITYCKHOM KBaMH()UKATMOHHOMN
paboToil. Ocoboe MecTo B y4eOHOM IUIaHE YAEIEHO AUCIUILUIMHAM, IOMOTAIOLIIUM HOHAITh COBPEMEHHBIE
3a/1a4y, CTOSIILIKE Iepea aTOMHOM oTpacibio. DU3MKa SIAEPHBIX PEAKTOPOB, SACPHBINA TOIUIMBHBIN LIUKII,
BBOJI, BBIBOJ U 3Kciutyarauust ADC, 6ezomacHocTs ADC 1 cucteMbl ynpasieHus u 3amuTbl ADC — 310
JUCIIMIUIMHBI, JAIOIIMe HEeoOXOAMMbIe KOMIIETEHIIMH JUIS PEIIeHHs 3ajad JUlsl pa3BUTHS aTOMHOMN
SHEPrEeTHKH.

Obnacte npodeccHOHATBFHON AEATENFHOCTH BBITYCKHHKOB IO MarMcTepPCKOM MporpamMme BKIIIOYAeT:
- COBOKYITHOCTb CPEJCTB, CIIOCOOOB U METOJIOB YEJIOBEUSCKON AEATEIbHOCTH, CBA3aHHBIX C pa3paboTKOM,
CO3IaHMEM M DJKCIUTyaTalluedl YCTaHOBOK, BBIPA0ATBHIBAIOLIMX, MPEOOPa3yIOIUX U HCHOIb3YIOLUIHX



SIICPHYIO SHEPIHIO.
BeinmyckHUKE  BOCTpeOOBaHBI B HAYKOEMKHX OTPACHAX MPOMBINUICHHOCTH, TJ€ BHEAPCHBI W
COBEPIIECHCTBYIOTCS TEXHOIIOTHYUECKHUE MPOIIECCHI CO COXKHBIMA HHHOBAIIMOHHBIMHU PEIICHHUSIMHU.

The program provides specialized training in the following profiles:

Profile: "Radiation safety of humans and the environment"
Basic department: Department of Physics and Radiation Safety in Nuclear Technology (1)
The program'’s objectives: training of highly qualified scientists and engineers in the field of nuclear and
radiation safety of nuclear technologies for enterprises and organizations of Rosatom and related
industries, as well as the basic institutions of the Academy of Sciences of the corresponding profile.
Course duration: 2 years (Full-time courses at the undergraduate base)
The area of professional activity: includes a set of tools, techniques and methods of human activity
related to radiation and environmental safety in all industries where are created or used radiation and
nuclear technology to nuclear power stations and other nuclear power plants, producing, transforming
and using heat and nuclear energy, but also to estimate the reliability of the nuclear industry element
design to prevent accidents; study the impact of radiation on the objects animate and inanimate nature.
Objects of professional activity are: the atomic nucleus; elementary particles; radiation effects of ionizing
radiation on humans and the environment; Mathematical models for the theoretical and experimental
study of the spread of ionizing radiation in the material and radionuclides in the environment;
Environmental monitoring of the environment; calculation of biological protection of any sources of
ionizing radiation; dosimetric, radiometric and spectrometric equipment; system of radiation control of
nuclear facilities, the use of technology devices and equipment for measurement of the radiation
characteristics of the field; assessment of the reliability of the equipment of the nuclear industry; and the
risk of accidents and their consequences for man and nature.
Features of the curriculum: The main subspecialties are: Nuclear physics and nuclear safety bases and
nuclear technology; Numerical methods for the transfer of ionizing radiation theory; The reliability of the
equipment of nuclear reactors and risk management; radiation monitoring systems; Radiometry and
spectrometry neutron reactor; Dosimetry and radiobiological processes others. The program includes a
number of additional professional elective courses students. Graduates are able to assess the risks and to
apply methods of decision theory, develop new dosimetric, radiometric and spectrometric equipment, to
practice modern methods of calculation and design of biological defenses, expect the accumulation of
radionuclides in reactors and to use safe methods of dealing with irradiated fuel and radioactive waste,
to solve the problem decommissioning of nuclear power plants and other nuclear facilities, worn out.

Profile: "Automation of physical units and their components"
Basic department: Automation Department (2)
The goal of the program: preparation of masters for businesses and Rosatom organizations, academic
institutions and industry, and other high-tech enterprises in the development and operation of control
systems, control and automation of nuclear physics and power plants.
Duration of training: 2 years.
The area of professional activity: research, development and technology, aimed at the creation and
development of methods and tools for measuring, recording and processing of information on the
development and practical application of the theory in the field of creation and use of electronic, and



software and hardware information and control monitoring systems, automatic and automated
management of physical, including nuclear and nuclear-power plants, automation of physical experiments
and research.
Objects of professional activity: a system of automatic and automated control of nuclear installations and
their physical elements, electronic and electrical equipment and systems in nuclear and physical facilities,
the system of radiation monitoring of physical plants and facilities, equipment measuring and monitoring
systems, diagnostics, control and protection of nuclear physical facilities, the system of physical protection
of nuclear facilities and materials, mathematical models of physical systems as the control and
management of facilities, monitoring and control algorithms, information technology, and technology,
software engineering analysis and computer-aided design systems and control and management,
information technology, systems engineering, support and implementation stages of management
information systems life cycle.
Features of the curriculum: the curriculum provides in-depth specialized training, including research work
of students and innovative practice, realized in the laboratories of the University, and the basic facilities.
A considerable amount of studies conducted in specialized teaching laboratories of the department with
modern equipment and software, including the laboratory "Digital automatic control system." "Software
and hardware complex of NPP APCS", "reactor physics, control and safe operation of nuclear power units
of NPP", "Information technology and information-measuring systems", "Distributed Computer
Measurement and Control Systems".

Profile: "Physics and thermal Physics of Nuclear Power Installations"
Basic department: Department of Theoretical and Experimental Physics of Nuclear Reactors (5), Thermal
Physics (No. 13)
The master's program includes the disciplines of compulsory component, discipline of choice, practice,
research work and work on the final qualifying work. A special place in the curriculum given to disciplines
that help to understand the current challenges facing the nuclear industry. Physics of nuclear reactors,
nuclear fuel cycle, input, output and operation of nuclear power plants, nuclear safety and control systems
and the protection of nuclear power plants - a discipline that provide the necessary competence to solve
problems for the development of nuclear energy.
The area of professional activity of graduates of the master's program includes:
- A set of tools, techniques and methods of human activity related to the development, creation and
operation of facilities that produce, transform and use of nuclear energy.
Graduates are in demand in high-tech industries, which are implemented and improved processes with
innovative solutions to complex.



