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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBJISIETCS (DOPMUPOBAHHE Y O0YYAIOIIUXCSl OTPEICIICHHOTO
OOIl (m. 5.4 O6meit xapakrepuctuku OOII) cocraBa
poeCCHOHATLHOM /IS TEIIbHOCTH.

KOMHGTGHL[I/II;'I JJI4 IDOATOTOBKHM K

. Cocrapasionine pe3yJIbTaToB 0CBOEHHSI
MHanKaTOPBI 10CTHIKEHUS] KOMIeTeHI Uit
Kon (1eCKpHNITOPbI KOMMNIETEHIHH)
HanmenoBanue
KOMIIeTeHIHH HaumenoBanue
KOMIIETEeHIIMH Koa HaumenoBanue
HHANKATOPA JOCTHKEHUS Kon
HHIHKATOpa
Brageer meroaukaMu paspaboTKH H
YK(Y)-2.1B1 pasp
YHpaBIICHHs IPOCKTOM
Bmageer METoaaMu OLICHKU
YK(V)-2.1B2 | notpebHOCTH B pecypcax H
9 peKTUBHOCTH pOEKTa
Vmeer paspabaTelBaTh MPOEKT C
VipaBniser npoeKToM, y4ETOM aHalu3a aJbTePHATHBHBIX
BbIessist oTanbl kusHenHoro | YK(Y)-2.1Y1 | BapuanTOoB ero peanu3arnu,
CriocobeH ynpaBisiTh
HPOSKTOM Ha BOCX LUKJIA IPOEKTa, OLPEeNsieT olpeneNsTh LieTIeBbIe JTarbl,
YK(Y)-2 STaax ero N.YK(V)-2.1 CBSI3H MEXITY OCHOBHbIE HaIpaBJIeHUs paboT
HOCTABJICHHBIMH 331a4aMU U Ymeer 00BSICHUTH Lenu u
JKU3HEHHOTO IHKIIa
0)KHJIAEMBIMH PE3yJIbTaTaMH copMynupoBaTh 3aJauM, CBS3aHHBIC
HX PEIEHUs YK(Y)-2.1¥Y2 | ¢ 1OAroroBkoii M  peanu3anuen
NPOCKTA,  ONPENECIATh  OCHOBHBIC
9Tarbl U HAIIPaBJICHHUs paboT
3HaeT JTambl JKU3HCHHOIO LHKJIA
YK(Y)-2.131
IIPOEKTa
3Haer  9TamBI a3paboTKU u
VK(Y)-2.132 pasp
pea3aliy IpoeKTa
Biageer HaBBIKAMEH MOHOJIOTHYECKOTO
BBICKA3bIBaHM  HAa  HMHOCTPAHHOM
s3pIKe  (AHTIIMICKOM) MO  MPOMIITIO
cBoeit CIIELMANIbHOCTH,
VYK(Y)-4.2B1 | apryMeHTHpOBaHO  W3/aras  CBOIO
CocTaBiIIeT aKkaJeMUYECKUE
TIO3HIUI0 u UCIIOTIB3Ys
u (nn) npodeccHoHabHbIE
BCIIOMOTaTEJIbHBIE cpencTBa
N.YK(Y)-4.2 TEKCTbl HA ”HOCTPAHHOM
CriocoOeH MpUMEeHsTh o (tabmuisl, rpaduKu, OUarpaMMbl U
SI3bIKE (AHTTTMHCKOM)
COBpPEMEHHBIE T.IL.)
KOMMYHHKaTHBHBIC VYMeeT CcOCTaBIATH M TIPEACTaBILITH
TEXHOJIOTHH, B TOM TEXHUYECKYIO u Hay4HYIO
VK(Y)-4 Yycie Ha VYK(Y)-4.2Y1 | undopmanuio, HCIOIb3yeMyl0 B
HMHOCTPAaHHOM(BIX) npo(eCCHOHATIBEHOH IEsTENBHOCTH, B
s3bIKe(ax), s BH/IE TIPE3EHTALIMU
AKaJIeMUYECKOTO U Brajeer mony4eHHBIMH 3HAHUSAMHE 110
Opra=usyer o0cyxaeHne .
po¢hecCHOHATEHOTO HWHOCTPAHHOMY SI3BIKY (@QHIJIMHCKOMY)
o pe3yJIbTaToB J
B3aUMOJIEICTBHA . VYK(Y)-4.3B1 | Ha 10oCTaTOYHOM YpPOBHE B CBOEH
HCCIIEIOBATENBCKOM . .
N Oymymieit npodeccHOoHaTbHO
MIPOEKTHOH AesTeNbHOCTH Ha eSITENBHOCTH
N.YK(Y)-4.3 Pa3NUYHBIX MyOIUYHBIX
3HaeT OCHOBBI CTPYKTYpPUPOBAHUS
MEpOIPHUATHAX Ha o
JOKJIaJja ¥ HOATOTOBKH IpPE3eHTaIMi
HMHOCTPAHHOM $I3bIKE
. YK(Y)-4.331 | Ha HMHOCTPaHHOM SI3BIKE,
(aHramiickom), BEIOMpast .
“ (aHrIHMKCKOM) TIPUHSATBIX B
noaxoaamui Gpopmat .
MEXYHApOIHOI cpene
Buiajieer TEXHOJIOTHSMH W HaBBIKAMH
[UIAHUPOBAHMS W YMPABICHHUS CBOCH
VK(Y)-6.1B1 P i
CriocobeH onpenensiTh NpoheCcCHOHATBEHON eSTeNbHOCTBIO H
U pean30BbIBATH €& COBEpICHCTBOBAHMS
OrneHuBaeT CBOU PECYPChI U
HPHOPHUTETHI VYmMeer pemath 3agaud COOCTBEHHOTO
. HX Tpesiensl (JITIHOCTHEIE,
cOOCTBEHHOIT CHTYaTHBHbIC, BpEMEHHbIC) JMYHOCTHOTO M TPO(ECCHOHATEHOTO
YK(Y)-6 eSITEIbHOCTH U N.YK(Y)-6.1 i i A3BUTHS OTIPEAEISTh u
™ a . ™ ontuMansHO ux ucnonszyer | YK(Y)-6.1V1 p ? pea
croco0ObI e€ peasn30BbIBATH HPHOPHUTETEI
JUIS YCTICIITHOTO BBITIOJTHEHUS
COBEPLICHCTBOBAHUS COBEPLICHCTBOBAHUS
MOPYYEHHOT0 3aJaHHs .
Ha OCHOBE pO(eCcCHOHANBHOM ISITENbHOCTH
CaMOOIICHKH 3HaeT OCOOCHHOCTH IUIAHWPOBAHUS
YK(VY)-6.131 | camMOCTOSATENbHONH JAEATENBHOCTH B
peleHny mpoecCHOHAIBHBIX 3a/1a4
CniocobeH opopMIIsTh Brnaneer HaBbIKaMH  O(OpMIICHUS
€3yJIbTaThl HAy4HO- €3yJIbTaTOB Hay4HO-
pesy. YHHO OdopmirsieT pe3yIbTaTsl pesy. . v
HCCIIEI0BATENBCKOI . HCCIICI0BATENBCKOIl  ESITEIBHOCTH B
JICTETIFHOCTH B BUJIC HAYHHOHCCTICHOBATCILCKOM BUIEC CTaTeH, MOKNAA0B, HAyYHBIX
o N.OIIK JIEATENBHOCTH C OIIK(Y)-3.1B1 ’ > u
OIIK(Y)-3 craTei, T0KJIa/IoB, OTYETOB u Npe3eHTaLUH c
(¥)-3.1 TIPUMEHEHUEM CUCTEM
Hay4YHBIX OTYCTOB U L HCIIOJIb30BaHUEM CHCTEM
. KOMITBIOTEPHOM BEPCTKH U M
HpE3eHTaLHH ¢ KOMIIBIOTEPHOH BEPCTKM U IIAKETOB
MIAaKETOB O(UCHBIX IPOrpaMM
UCHOJIb30BaHUEM O(HCHBIX IPOrpaMM
CHUCTEM OIIK(Y)-3.1¥1 | Vmeer oopMIATH pe3yabTaThl




KOMITBIOTEPHON
BEPCTKH U TAKETOB
O(MHCHBIX IPOrpaMM

Haquo-HccnenosaTenchoﬁ

JACATCIIBHOCTHU B BUIC CTaTeﬁ,
JOKJIaa0B, Hay4YHBIX OTYETOB u
npeseHTaunﬁ C HCII0JIb30BAHUEM

CHCTEM KOMIIBIOTCPHOH BEPCTKH U
MaKeToB OHCHBIX HPOrpaMM

OIK(Y)-3.131

3HaeT OCHOBBI oopmiteHus
pe3yIbTaToB Hay4HO-
HCCIIeI0BATENIbCKOM ACATEIbHOCTH B
BHIE CTaTeil, IOKJIAJOB, HAY4YHbIX
OTYETOB u [pe3eHTaui c
HCIIOJIB30BAHUEM cHcTeM
KOMIIBIOTEPHOM BEPCTKH M I1aKeTOB
O(HCHBIX IPOrpaMm

Croco0eH co31aBaTh
TEOPETHYECKUE U
MaTeMaTHYECKUe

MOJIEJIH,
OIMKCHIBAIOIIHE

KOHJICHCHPOBaHHOE

COCTOSIHHME BEILECTBA,

pacrpocTpaHeHHe 1
B3aUMOJICHCTBHE

U3JIy4YeHUS ¢

Vcrnosnb3yer METoIb! 1
CpeJcTBa IS CO3JaHUs
TEOPETHYECKUX U
MaTeMaTHIECKUX MOICICH,
OIMCHIBAIONINX
KOH/ICHCHPOBAHHOE
COCTOSIHHE BEILECTBa,
pacmpocTpaHeHue 1

MK(Y)-4.1B11

Bﬂa,ELCCT HaBbIKaMH BBIIIOJIHCHUA
HMHXCHEPHBIX paC‘Ié’I‘OB 110 OCHOBHBIM
THUTIaM l'[pOCl)eCCI/[OHaJ'ILHLIX 3amaq

TIK(Y)-4.1V11

VYwmeer HPUMEHATh METO/IbI
MO/IETTUPOBAHUS, pacyera u
9KCIHEPHMEHTAIBHBIX  HCCIIEIOBAHMIM
IpH pa3paboTKe SCPHBIX PEaKTOPOB
1 SHEPreTHYECKUX YCTAHOBOK

3HaeT OCHOBHbIE METOIMKH pacuera
AIEPHBIX PEaKTopoB u

TIK(Y)-4 BEIIECTBOM, (DU3HUKY NIIK(Y)-4.1 | B3aMMOJCHCTBUE U3ITYyUYCHHS C SHEPreTHYECKUX YCTAaHOBOK
KHHETUYECKUX BEIIECTBOM, (PU3HKY
SIBJICHUH, TIPOILIECCHI B KUHETHYECKHX SIBJICHHH,
peakTopax, IPOLIECCHI B PEAKTOpaXx,
YCKOPHUTEIISIX, YCKOPHTEISX, BO3AECHCTBHE TIK(Y)-4.310
BO3ZICHCTBHE MOHH3UPYIOIIETO U3ITy4eHHs
HOHH3UPYIOLIEro Ha MaTepHasbl, YeIOBeKa U
U3IIy9eHUs] Ha 00BEKTHI OKPY’KaloIeH
MaTepHallbl, YeIOBeKa cpensl
U 00BEKTHI
OKpY>Karolien cpeibl
Bnazeer  HaBbIKAMH  NPHMEHCHUS
METOZIOB pacuera 3aIVTH,
ONTHMAJIBHOTO  BPEMEHU a0O0TEI
TK(Y)-7.1B1 P P
SACPHOTO peakropa,
TEIUIOTUIPABIMYECKHX
XapaKTEePUCTHK
Crocoben Ymeer HCIIONB30BaTh
BriOupaer kpurepun
MIPOU3BOIUTH OLIEHKY L N 3aKOHOMEPHOCTH ocabeHus
Ge3onacHoi pabots! saepHoit | ITK(Y)-7.1Y1 o
PHICKOB U OTIPEIENATH N.IIK(Y)-7.1 HMOHU3UPYIOIIUX U3ITyYEeHUH B
YCTAHOBKH M OLICHHBACT
MephI 6€30MacHOCTH BEIIIECTBE
PHCKH IPH KCILTyaTalin
JUTSL HOBBIX YCTaHOBOK 3Haer NIPUHITHIHAIBHBIE
U TEXHOJIOTHUiA, KOHCTPYKTHBHBIC ~ PCILICHUsS  Y3IIOB,
TIK(Y)-7 COCTABIISITh U 9JIEMEHTOB UM MAaTEPHANIOB aKTHUBHOM
aHaIM3UPOBATh TIK(Y)-7.131 | 30HBI M METOROB KAIUOPOBKH OPTaHOB
CLICHAPUH perynupoBaHus peakropa,
MOTEHI[HAIBHO 00eCIeunBaIONIUX €ro 0e30IacHylo
BO3MOXKHBIX aBapHii, 9KCILTyaTaluio
pa3pabaTbIBaTh Ymeer BBITIOJHATD pacueTHble
METO/bl YMCHBIICHHS OLICHKH, HeoOXOoMMbIe ULt
HCKa MX COTIPOBOXKCHUS sfepHOn "
P YuacTtByeT B pa3paboTke 1 MK (Y)-7.2V1 P o p
BO3HHKHOBEHHS . pafMalOHHON OE30MaCHOCTH  IIpH
BHCADCHHMH MCPOTIPHATHH, HOpMaJIbHON 9KCIUTyaTalin u
N.IIK(Y)-7.2 HanpaBJIeHHbIX Ha Ty
. OTKJIOHEHHUSIX OT Heé
obecrieueHne s1epHO 1
. VYMeer ompemensTb  HEOOXOAMMbIE
paZManMoHHON 0€30MacHOCTH cpenctBa J—— u —
K(Y)-7.2y2 | P
HHIUBUIYaJIbHOTO JO3UMETPHIECKOTO
KOHTpOJIS
Criocoben Brageer  HaBBIKAMH  NPOBEICHHS
CaMOCTOSITEIIBHO TIK(Y)-9.4B1 pacuera 3 PeKTHUBHOCTH KOMITOHOBKH
BBITOJHATH VY4acTByeT B HCCIIEI0OBAHUH ' CHCTEMbl ~yHpABICHHUS M  3alIUTHI
9KCIIEePHMEHTAIILHBIE CBOJCTB CHCTEM peakTopa
WITH TEOPETHYECKHUE ABTOMATHYECKOIO Vwmeer MIPUMEHS T TOKa3aHMs
HCCIICOBAHMS IS YIIpaBJICHHS PEAKTOPOB U TIK(Y)-9.4Y1 KOHTPOJIBHO-U3MEPUTEIEHON
TIK(Y)-9 PCLICHUS HAYYHBIX U TLIIK(Y)-9.4 Apyrux GU3HUIECKHX ' afnmaparypbel B pacueTax CHCTEMbI
HPOU3BOJICTBEHHBIX ’ ' YCTaHOBOK IIPH HOMOIIN YIIpaBJICHHS M 3aLIUTHI peakTopa
3ajaq ¢ MaTeMaTUICCKUX CPEICTB 1 3HaeT OCHOBHBIC  XapaKTCPHCTUKH
HCIIOJIb30BaHUCM paspabarbiBaeT MOJAKPUTUYECKUX, KPUTUYECKUX H
COBpPEMEHHOI €KOMEH/IALINH 110 UX HAaIKPUTHICCKHX
P P TIK(Y)-9.431 | HaAKP
TEXHUKH, METOZIOB MIPOEKTUPOBAHHIO MYJIbTHUILTHIUPYIOIMX CHCTEM
pacdeTa U IpoBeJCHUS
UCCIICIOBAHHUS
MK(Y)-10 Crocoben N.IIK(Y)- IIpousBoxaut pacuer u TIK(Y)-10.6B2 Brnaneer onbiToM npoBesieHus pacyera
hopMmynrpoBath 10.6 MIPOCKTUPYET HOBBIE ) o U3MEHCHUIO PEaKTHUBHOCTH




TEeXHUYECKHE 3aTaHus,
HCTIONB30BATh
HH(OPMALOHHBIE
TEXHOJIOTHH,
CTaHIapTHhIE
cpencra
ABTOMATH3aLUH
MPOEKTUPOBAHHUS U
MaKeThl IPUKJIAJHBIX
MPOrpamMM Mpu
MPOEKTUPOBAHHUHU U
pacuere HH3HIECKUX
YCTAQHOBOK,
MaTepuaioB u
mpubopoB,
UCIIONB30BATh 3HAHUS
METOJIOB aHan3a
9KOJIOr0-
9KOHOMHYECKON
3¢ PEKTUBHOCTH NIPH
POSKTUPOBAHHHU U
peanu3ayi NPOeKTOB

YCTAHOBKH, IPUOOPBI U
H3/IeNUsI Ha OCHOBE
HPOBE/ICHHOTO aHANIN3a C
HPHUMEHEHUEM CTaHIAPTHBIX
CPEJICTB aBTOMATH3ALUH
HPOCKTUPOBAHUS

peakTopa B pesysbTaTe OTpaBIICHUS,
[ITAKOBAHHS, BBITOPaHHSI,
BOCIHPOM3BOJICTBA,  TEMIIEPATYPHbIX
9 (EeKTOB sIIEPHOTO TOPIOYEro

TIK(Y)-10.6Y2

PaccunTteiBaer OTpaBIICHHE,
LIJJAKOBAHHE PEAKTOpa, BHITOPAHHE H
HAKOIUICHUE M30TOHOB TOPIOYEro

TIK(Y)-10.632

3Haer ¢bmuky MIPOLIECCOB,
MIPOMCXOJIAIINX B ACPHBIX PEaKTOpax

CniocobeH Biiajieer ONBITOM HCIIOJIHEHHS CXEM,
Pa3pabarbiBaeT pOeKTHI .
paspabartbiBaTh . rpaMKoB,  4YEpPTEXEH,  aUarpamm,
TEXHUYECKHX YCIIOBHIA,
HPOCKTHYIO U HOMOTPaMM OCHOBHBIX
CTAQHIAPTOB U TEXHHYECKUX .
pabouyro o (YHKUMOHAIBHBIX  3aBUCHMOCTEH B
eXHIECKYIO OIHCaHU HOBBIX YCTaHOBOK, AAEDHOM DEAKTODE
MIK(Y)-11 y WLITIK(Y)- MaTepHasIoB H H3fENHi, /ICPHOM pCAKTOp
JTOKyMEHTAIIUIO, MK(V)-11.1B2
111 YUHUTBIBAET UX COOTBETCTBUE
ohopMILITE
TpeGOBaHHUSM 3aKOHOB B
3aKOHYCHHBIC
00J1aCTH MPOMBIIUICHHOCTH,
HPOEKTHO-
9KOJIOTHH U 0€30IIaCHOCTHU U
KOHCTPYKTOPCKHX
JPYTHM HOPMATHBHBIM aKTaM
paboThbl

2. MecTo aucuuniannsl (MoayJs) B crpykrype OOII

JlucuumiauHa OTHOCHTCA K BapHMaTUBHOW YacTH BAapUATHUBHOTO MEXIUCIUILTHHAPHOTO
npodeccuoHanbHOro MoayJisi biioka 1 yueGHOTro T1aHa oOpa3oBaTeIbHON MPOTPaMMBI.

3. Ilinianupyembie pe3yJbTaThl 00y4YeHUs M0 JTUCHHUILINHE

[Tocne ycnentHoro OCBO€HMsI JUCIUILIMHBL OyayT chopMHpPOBaHBI Pe3yIbTaThl O0yUEHUSI:

IL1anupyembie pe3y IbTaThl 00y4eHHsl 10 JUCHUILIHHE HnaukaTop A0CTHKEHUs
KOMIIETEeHIIUN
Kon HaumeHnoBanue

PJI1 [IpumensaTs TIyOOKHE MaTeMaTHYECKHE, €CTeCTBEHHOHAYUYHBIE, COIMATBHO- N.IIK(Y)-4.1
SKOHOMMYECKHE M INPO(ECCHOHAIBHBIE 3HAHMSA JJI1 TEOPETHYECKHX H N.YK(Y)-4.2
OKCIIEPUMEHTAIILHBIX HCCIICOBAaHUN B O0OJACTH WCIIONIb30BaHUS  SJICPHOMN WLIK(Y)-9.4

HAYKH U TEXHUKH. M.OIIK(Y)-3.1
MLIIK(Y)-10.6

P/12 Onpenensatb, GOPMYIMPOBATh U PEIIaTh MEXKIUCUUIUIMHAPHBIC WHKCHEPHBIC H.YK(Y)-2.1
3a/1a4¥ B SAEPHON 00JIACTH C UCTIOIH30BAHHEM NPOECCHOHAIBHBIX 3HAHUHA U N.YK(Y)-4.3
COBPEMEHHBIX METOIOB MCCIIEIOBAHMSI. N.YK(V)-4.2
NYK(V)-4.3

PJ13 Hcronp30BaTh OCHOBHEIC M CIICIIMAIbHBIC ITOAXOMABI, HABBIKK M METOJBI JIJIS N.YK(VY)-4.1
UACHTU(UKAIINY, aHATTN3a U PEIICHUS TEXHUIECKHUX MPOOJIeM B SJIEPHOM HayKe N.YK(Y)-4.2

U TEXHUKE. N.YK(Y)-6.1
WLIIK(Y)-10.6

PJ14 CriocoOHOCTh pa3pabaThiBaTh MHOTOBapHUAHTHBIE CXEMBI JUIS JIOCTHKEHUS N.YK(Y)-2.1
TIIOCTABJIEHHBIX TPOU3BOJICTBEHHBIX LEJEH, ¢ G PEKTUBHBIM HCIOIB30BAHUEM N.VK(Y)-6.1
MMEIOLIUXCS TEXHUYECKUX CPEJICTB. WIIK(Y)-7.1
WLIIK(Y)-7.2

WLIIK(Y)-9.4

MLIIK(Y)-11.1

OneHoyHbIe MEPONPUSITHS TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalluu MPECTABIICHBI B
KaJICHAApHOM PEUTHHT-TUIaHE JUCIIUTLINHBL.




4. CTpyKTYpa M coiep:KaHue TMCIHUIIHHbI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJbHOCTH

Pa3znesbl 1M CHUNINHBI dopMupyemblii Buabi yueonoii Oo0bem
pe3yJabTar AeATeTbHOCTH BpeMeHH,
00y4eHus MO 4.
AUCHMIIHHE
Pasnen 1. Heiitponno- PJI1, P112, Jlexuuu 16
(puznyeckue npoueccol PJ3, P14 [IpakTrueckue 3aHATHUs 16
JlaGoparopHsble 3aHATHS -
CamocTosiTenpHas paboTa 40
Pa3jnen 2. MeTtoabl pacuera PJI1, P12, Jlexnuu 16
si/IePHBIX PEaKTOPOB PJ3, P14 [IpakTuyeckue 3aHATHS 16
JlaboparopHbIe 3aHATHS -
CamocTosTenbHas paboTa 40

Coneprkanue pa3iesoB AUCITUTUTNHBI:

Paznen 1. Heiimponno-gpuszuueckue npoueccol

Aoepuwiti peakmop. Llennaa peaxyus Oenenus. OCHOBHble napamempsbl YenHoU peaxyuu
Oenenus. Kosgppuyuenm pasmuooicenuss Heumponos. Dusuueckue 0cobeHHOCMU SA0EPHO20
peaxmopa. Bausnue KoHcmpyKyuoHuwvlx ocobemHocmell Ha ¢husuyecKue napamempvl peaxmopd.
Ponv netimponno-gusuveckux pacuemos npu npoekmuposanuu sa0epHbiX peaxmopos. Axmuenas
sona. Teanvl. Ompasicamens. Cmpykmypa s0epHozo peakmopa. QOcobeHnocmu peakmopa.
Dusuueckoe npoekmuposanue. Bvibop muna npoexmupyemozo peaxmopa. Tonauenvliil YuKi.
Pacxoo npupoonoco ypama. IlomenyuanvHas onacHocms s0epHo20 mMonausa. /leienue soep.
Heuimponwi. 3anasoviearowue neiimponwl. dnepeusi oenenus. CeueHus 83aumooetcmeausi HeUmpoHos
¢ a0pamu. Mukpockonuueckue u Makpockonudeckue ceuenus. Ilnomnocms nomoxka HeumpoHos.
Cropocmb s10epHbIX 83aUMOOeUCmeUll. Ymeyka Heumponos. 3amednenue u ouppysus HelimpoHos.
3ameonumenu u ompasxcamenu Hetimpownos. Llennasn peaxyus. Heiimponnwvui yuxn. Kpumuueckue
napamempwl peakmopa. Obwas cxema guzuueckux pacuemos peaxmopa. Cnekmp HeUmpoHos.
I'pynnosvie meopuu. I'omocenuzayusi axmueHol 30HbI. DleMeHmMAapHAs AYeluKa peaxkmopa.
Ocobennocmu 00HO2PYNN06020 npudaudcenusi. (OOHOZPYNNOBoe YpasHeHue U e20 peuleHue.
I'panuunvie ycnosus. Pacuem peaxmopa 6 00HOSpYNNO8OM NPUOIUNCEHUU 8 NPOCNBIX CLYUASX.
Mmnozozpynnosoe npubnudicenue meopuu KpUMuU4ecKux napamempos

TeMbl JIeKUMOHHBIX 3aHATHIA

1. Snepnsiit peaxktop. Llennas peakuus aeneHus. OCHOBHBIE MapaMeTpbl LIEMHON peakluu
nenenns. KoapouuueHt pazMHOKEHNS HEUTPOHOB.

2. ®uznueckue  OCOOEHHOCTH  SJEPHOTO0  peakTopa. BiusHMEe  KOHCTPYKLMOHHBIX
0COOCHHOCTEl Ha Qu3nyeckue mnapaMeTpbl peakTopa. Poiab HEUTpoHHO-(U3HUECKHX
pacyeToB NpU NPOEKTUPOBAHNU STEPHBIX PEAKTOPOB.

3. AxtuBHas 3o0Ha. TBamel. Otpaxarens. CTpykTypa sgepHoro peaktopa. OcoOCHHOCTH
peakTopa.

4. ®usnueckoe MNpPOeKTUpoBaHUE. BpiOOp TuMAa MPOEKTUPYEMOro peakTopa. TOMIMBHBIN
nuki. Pacxon mpupomHoro ypana. IloTeHnuanbHas ONACHOCTb SAEPHOTO TOIUIMBA.
[enenue saep.

5. Heiitponsl. 3anasapiBaromine HEUTpOHBI. DHeprus neneHus. CedeHus B3auMOJCHCTBUS

HEUTPOHOB C sAnpaMH. MHUKpPOCKONMMYECKHE M MaKpOCKomU4eckue cedyeHusd. [ImoTHocTh

NIOTOKA HEUTPOHOB. CKOPOCTH SIAEPHBIX B3aUMOJECHCTBHI. Y Teuka HEMTPOHOB.

3amemnienue u qudPy3ust HEUTPOHOB. 3aMENTTUTENHN U OTpaKaTesId HEUTPOHOB.

7. llennas peakuus. Heitrponnsiii k. Kputnueckue napamerpsl peakropa. O0mast cxema
(Gu3MUecCKUX pacyeToB  peakTopa. Cnexktp HeHTpoHOB. ['pynmoBble TEOpHH.

o



['omorenu3zanusi akTUBHOM 30HBI. DJIEMEHTapHas s4elKa peakTopa.

8. OcobeHHOCTH OAHOTPYNNOBOTrO NpubIMmKkeHus. OIHOTPYNIIOBOE YpaBHEHHWE U €ro
pemienue. ['pannunbie yciioBus. Pacuer peakTopa B OJHOTPYIIIOBOM MNPUOIMKEHUH B
NPOCTHIX CiIydasx. MHOTOTpyNIoBoe MPHOIMKEHHE TEOPUH KPUTUIECKHUX ITapaMeTPOB.

TeMbl NpaKTHYECKUX 3aHATHIA:

1. SAnepubiit peaktop. Llennas peakmnus aenenus. OCHOBHBIC MapaMeTPhl LEIMHONW PEaKIUU
nenenusi. KoagduuueHT pasMHOKEHNST HEUTPOHOB.

2. ®usnyeckue  OCOOEHHOCTH  SAJIEPHOTO  peakTopa. BnusHue  KOHCTPYKUHOHHBIX
OCOOCHHOCTEH Ha (QU3MYECKUE NapaMeTpbl peakTopa. Ponb HEHTpOoHHO-(DH3MYEeCKHX
pacyeToB MpU MPOECKTUPOBAHUM SIACPHBIX PEAKTOPOB.

3. AxktuBHas 3o0Ha. TBambl. Otpaxarens. CTpykTypa sigepHoro peaktopa. OcoOEHHOCTH
peakropa.

4. ®usnueckoe NpoeKTUpoBaHUE. BpiOOp Tuma mpoeKkTHpyeMoro peaxkrtopa. TOIUIMBHBIN
nuki. Pacxon mnpupoanoro ypana. lloTeHnumanbHas ONACHOCTh SAEPHOrO TOIUIMBA.
Henenue saep.

5. Heiitponsl. 3anasnpiBaroimue HEUTpPOHBI. DHeprus naeieHus. CedeHus B3aUMOICHCTBUS

HEUTPOHOB C sAnpaMH. MHUKpPOCKONMMYECKHE M MaKpPOCKONMUYECKHE cedeHUs. [ImoTHOCTh

MOTOKa HEUTPOHOB. CKOPOCTH SAEPHBIX B3aUMOJCHCTBUM. Y T€UKa HEUTPOHOB.

3amemieane U AUPPy3Us HEUTPOHOB. 3aMEIIUTEIIN U OTPAKATEITH HEUTPOHOB.

7. Uennas peakuus. Heirpounstii ukin. Kputnueckue mapametpsl peakrtopa. OO0miasi cxema
(U3MYECKUX PacueToOB peakTopa. Cnektp HEWUTpPOHOB. ['pyImoBbie TEOpHUH.
['omorenu3anusi akTUBHOM 30HBI. JJI€MEHTapHas siueiiKa peakTopa.

8. OcobeHHOCTH OJHOTPYNIOBOTO NpuOMMmKeHus. OIHOTPYNIIOBOE YpaBHEHHWE U €ro
pemenue. ['pannunbie ycioBus. Pacder peakTopa B OJHOTPYIIIOBOM NPUOJIMKEHUH B
MIPOCTBIX CITydasx. MHOTOTPYIIIIOBOE MPUOIINKEHIE TECOPUN KPUTHUSCKUX ITAPAMETPOB.

o

Paznen 2. Memoowt pacuema sadepuvix peaxmopos

Memoo pazoenenus nepemennvix. OcpanuyeHHbll YUIUHOpU4ecKull peakmop. Mnoz2o30nHulil
yununopudeckuii  peakmop. Lununopuueckuil peakmop ¢ YEHMPATbHbIM — NOLOWAIOUIUM
cmepoicnem.  Ilpumep  oOnoepynnoeozo pacuema peaxmopa. OchogHvle KO3 Guyuenmoi
oughghyzuonnoeo ypasnenus 6 comocennvix cpeoax. Kosghguyuenmor oughghysuonnozo ypasnenus 6
2cemepoceHnom peakmope. Moodenv aueiiku eemepozeHno2o peakmopa. Pacnpedenenue niomnocmu
NOMOKA MeNnl08blX HelUmpoOHO8 NO sAYeliKe 2emepoceHHo20 peaxmopad. I asoxunemuueckoe
ypaeuenue bonvymana. Bozmoosxcnocmu e2o ynpowenus. Konweuno-paznocmuuiti memoo. Memoo
chepuueckux eapmonux. Memoo Ouckpemuvix opounam. Beposmuocmuvie memoovl. Memoo
8epOSAMHOCMU Nepebix cmoakHosenul. Memoo Moume-Kapno. Koneuno-paznocmuvie memooul.
H30bimoyHblll U onepamusHbulll 3anacel peakmusHocmu. bananc peaxmuenocmu peaxkmopa.
Cocmasnarowue 6baranca peaxmugHocmu. 3adauu  uzuueckux pacuemos. (OcobenHocmu
Qusuueckux pacuemos 6 peaxmopax pasiuyHo2o muna. Pacuemvl s1emeHmapHbiX Aueex
peakmopos. Pacuemvl peaxmopa. Pacuemwvi evieopanus monauea. Pacuemul 3¢ppexmuenocmu
noenowarowux  cmepaictet.  (OCHOBHble — XAPAKMEPUCMUKU — aKmMueHou  30uul.  [Ipuuunsl
HEpABHOMEPHOCMU IHEP20BbLOENIeHUs 6 aKMUGHOU 30He. Bvipasnueanue sHepzosviOenenus no
akmueHou 30He. Bvibop u onmumuzayus HAUaibHOU 3a2py3Ku MONIUEA.

TeMbl JeKIIMOHHBIX 3aHATHH

1. Meton pa3genenuss mnepeMeHHbIX. OrpaHWYeHHbIH  LHUIMHAPUYECKUM  peaxTop.
MHOro30HHBIM LUIUHAPUYECKUN peakTop. L{MIuHApUYECKUil peakTop ¢ LEHTPaJIbHBIM
MOTJIOIIAOIINM CTepKHEM. [Ipumep oqHOrpynmnoBoro pacyera peakTopa.

2. OcHoBHble KO3(PuumeHTs! AU Y3HOHHOTO ypaBHEHUS B TOMOIEHHBIX Cpe/iax.
Koaddummentsr nuddy3noHHOr0 ypaBHEHHUS B TETEPOTeHHOM peakTope. Mojenb sSsYelKn
TETEpOreHHOr0 peakTopa. PacmpeneneHne NMIOTHOCTH MOTOKA TEIUIOBBIX HEUTPOHOB IO



sYEHKe reTepOreHHOI0 PEaKkTopa.

3. I'azokuneTnueckoe ypaBHeHue bonbimana. Bo3moxkHocT ero ympomieHus. KoHedHo-
pa3HOCTHBIN MeToA. Mertoz cepruieckux rapMOHHK.

4. Mertos TUCKPETHBIX OpAMHAT. BeposTHOCTHBIE MeTOJbl. MEeToa BEPOSTHOCTU IEPBBIX
crosikHoBeHUH. MeTton MonTe-Kapio. KoHeuHo-pa3HOCTHBIE METOIBI.

5. M30bITOUHBIM M ONEpaTHBHBIN 3amackl peaKTUBHOCTH. bajlaHC peakTUBHOCTH peakTopa.
Cocrasistomue 6anaHca peakTUBHOCTH.

6. 3agaun Qusmueckux pacyeroB. OCOOCHHOCTH (U3NYECKHX pacueTOB B peakTopax
pPa3IMYHOro THUIA.

7. Pacuerbl a1eMeHTapHBIX s4YeeK peakTopoB. Pacuersl peakropa. PacueTsl BbIropaHus
ToruiBa. Pacuersl 5hpeKTHBHOCTH MOTIOMIAIOIIMX CTEPHKHEH.

8. OcHOBHBIE = XapaKTEPUCTHKH  AaKTHUBHOM  30HBL.  [IpuuMHBI ~ HEpaBHOMEPHOCTH
SHEPIOBBIJCIICHUS] B AaKTUBHON 30HE. BbIpaBHHBaHWE SHEProOBBIACICHHUS MO AKTUBHOU
30He. Bb10op 1 onTHMU3aIus HaYaIbHOW 3arpy3KH TOTUIMBA.

Tembl NIpaKTHYECKUX 3AHATHI:

1. Meron pas3zmeneHuss nepeMeHHbIX. OrpaHUYeHHBIH  LWIMHAPUYECKUH  PEaKTop.
MHOrO30HHBIA LIHJIMHAPUYECKUN peakTop. L{MmmHApUYecKuil peakTop ¢ LEHTPaJIbHBIM
NOTJIOUIAKOIIMM cTepkHeM. [IpuMep ogHOrpynmnoBoro pacuera peakropa.

2. OcuoBuble KO03(pPuumenTsr U Y3 HOHHOTO ypaBHEHHST B TOMOTEHHBIX Cpeiax.
Koadduunents! 1ud¢dy3noHHOro ypaBHEHHUs B Te€T€pOreHHOM peakrope. Mojelnpb sueiku
reTEPOreHHOro peakropa. Pacnpenenenue IIIOTHOCTH MOTOKA TEIUIOBBIX HEUTPOHOB IIO
A4YEIKe TeTEPOreHHOr0 PEaKTopa.

3. I'azokuHeTnyeckoe ypaBHeHue bombnmana. BosmokHoctn ero ympomieHus. Koneuno-
pasHOCTHBIN MeToll. Metoa chepudeckux rapMOHHUK.

4. Merol TUCKPETHBIX OpAMHAT. BeposTHOCTHBIE MeTOJbl. MeToa BEpOSITHOCTU IEPBBIX
cronkHoBeHuil. Meron Monre-Kapio. KoneuHo-pa3HOCTHBIE METOMBI.

5. M30BITOUYHBIN M ONEpaTHBHBIN 3amackl peaKTHBHOCTH. bamaHC peakTMBHOCTH peakTopa.
Cocrapnstomue 6ananca peakTUBHOCTH.

6. 3agaun Qusmueckux pacyeroB. OCOOCHHOCTH (U3NYECKHX pacueToB B peakTopax
Pa3IMYHOrO TUIIA.

7. Pacuerbl sneMeHTapHBIX s4yeek peakTopoB. Pacuersl peakTopa. PacueTsl BbIropaHus
ToruBa. PacueTsl 3 peKTUBHOCTH MOTJIOIMIAIOLINX CTEPIKHEH.

8. OCHOBHBIE  XapaKTEPUCTHKH  aKTHBHOM  30HBL.  [IpuuMHBI ~ HEpaBHOMEPHOCTH
DHEPrOBBIACIICHUS B aKTWBHOM 30HE. BbIpaBHUBAaHHME HSHEPrOBBIACICHHS 110 AKTUBHOU
30He. BpiOop u onTuMu3anysg Ha4aabHOM 3arpy3Ku TOILIMBA.

TemaTnka NpPOEKTOB:
1. ®usnueckuii pacuer saepHoro peakropa (mapamerpsl BBOP, Ceuenne TBOJla —
TIPaBUIIBHBIH MIECTHYTONBHUK, qmax=26.5 W/cm?
2. ®usnueckuil pacyer suepHoro peakropa (mapamerpsl BBOP, Ceuenne TBDJIa —
TIPABHUIIBHEIH MIECTHYTONBHUK, qmax=25 W/cm?
3. ®usnueckuil pacuer saepHoro peaktopa (nmapamerpsl BBOP, Ceuenne TBDJla — kBagpar,
qmax=20 chm2

5. Opranusanusi caMoCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB MPU U3YyYEHUH TUCHUILIUHBI (MOIYJIs) MpeaycMOTpeHa
B CJIEAYIOUIMX BUAAX U pOpMax:
— Pabota ¢ JEKIMOHHBIM MaTepHaOM, IOMCK M 0030p JHUTEpaTyphl U 3JIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIUH 110 UHAWBHIYaJIbHO 33/1aHHOI npo0ieme Kypca,
— DBroinonnenune jomamHuUX  3aJaHUN, pacdyeTHO-Tpapuyeckux padoT U JIOMAIIHUX



KOHTPOJIBHBIX padoT;
— ITloaroroBka K MpakTUYECKUM 3aHITHSM;
— BblInonaHeHne KypcoBOTo MpOEKTa,;
— IloaroroBka K OLEHUBAIOIMM MEPOIIPUATHUSAM.

6. YueOHO-MeTOIMUECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1. YuedHO-MeTOAHYECKOE oDecreueHne

OcHoBHas1 JiuTEpaTypa:

1. Oka Y. Nuclear Reactor Design / Y. Oka. — Tokyo : Springer, 2014. — 327 p. — Tekcr:
snexkrpounsiii // SpringerLink. — URL: https://link.springer.com/book/10.1007/978-4-431-
54898-0 (nara oopamenus: 20.09.2020). — Pexxum noctyna: u3 koprnopartuBnoii cetu TITVY.

2. Hoffelner W. Materials for Nuclear Plants. From Safe Design to Residual Life Assessments
| W. Hoffelner. — New York : Springer, 2013. — 477 p. — Tekcr: 3JeKTPOHHBIA //
SpringerLink. — URL: https://link.springer.com/book/10.1007/978-1-4471-2915-8  (mata
obpamenus: 20.09.2020). — Pexxum nocryna: u3 kopnopatusHoii cetu TITY

3. Nuclear Thermal Hydraulics / H. Akimoto, Y. Anoda, T. Kazuyuki [and others] — Tokyo :
Springer. 2009. — 291p. - Tekcr: onekrponnsiii /[ SpringerLink. — URL:
https://link.springer.com/book/10.1007/978-4-431-55603-9 (mata obpamenus: 20.09.2020).
— Pexxum noctyna: u3z kopnoparuBaou cetu TIIY.

4. Fast Reactor System Design / by editor N. Kasahara. — Tokyo : Springer, 2017 — 298 p.
Tekcr: anextponnsiit // SpringerLink. — URL: https:/link.springer.com/book/10.1007/978-
981-10-2821-2 (mara obpammenus: 20.09.2020). — Pesxum 10CTyma: U3 KOPIOPATUBHOMN CETH
TITY.

5. Marguet, S. The Physics of Nuclear Reactors / S. Marguet. — Cham : Springer
International Publishing AG, 2017. — 1445 p. — Tekcr: anekrpounsiii // SpringerLink. —
URL:  https:/link.springer.com/book/10.1007/978-3-319-59560-3  (mata  oOpamicHuS:
20.09.2020). — Pexxum noctyna: u3 koprnopatupnoii cetu TITY.

JdonmosiHUTE/IbHAS JIUTEPATYypA:

1. Fast Reactor System Design / by editor N. Kasahara. — Tokyo : Springer, 2017 — 298 p.
Teker: anextponnsit // SpringerLink. — URL: https://link.springer.com/book/10.1007/978-
981-10-2821-2 (mata obpamenus: 20.09.2020). — Pexxum gocTyma: U3 KOPHOPATHBHON CETH
TITY.

2. Handbook of Nuclear Engineering. With Figures and Tables. V. 1. Nuclear Engineering
Fundamentals / by editor D. G. Cacuci. — Karlsruhe : Springer, 2010. — 3701 p. - Tekcr:
DIIEKTPOHHBIN 1 SpringerLink. - URL:
https://link.springer.com/referencework/10.1007/978-0-387-98149-9  (mara oOparicHus:
20.09.2020). — Pexum nocrymna: u3 koprnoparuroit cetu TITVY.

6.2. UudopmalinoHHOe M IPOrpaMMHoe o0ecrevyeHne
Internet-pecypcst (B 1.4. B cpeae LMS MOODLE wu np. oOpa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcbl):

1. baza marasix SCOPUS https://ezproxy.ha.tpu.ru:2219

2. baza nanneix Web of Knowledge (Web of Science) http://ezproxy.ha.tpu.ru:2301

3. DuektpoHHO-OMOMHOTeuHas cuctema «Jlauby - https://e.lanbook.com/.

4. DnexktpoHHO-OMONMoTeuHas cucrema «tOpaiity - https://urait.ru/.

5. Pocarom, TI'ockopropauus (ModaHbIH LUKI B chepe aTOMHOW DSHEPIeTUKH U
npomblieHHOCTH, MockBa) http://www.rosatom.ru/

6. The official website of the engineering division of Rosatom State Corporation:
https://www.ase-ec.ru/en/products-and-services/design-of-npp/

7. MWucruryt aromuoii sueprun http://www.iae.kz/index.php/ru/the-community



https://link.springer.com/book/10.1007/978-4-431-55603-9
https://link.springer.com/book/10.1007/978-3-319-59560-3
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https://urait.ru/
http://www.rosatom.ru/
https://www.ase-ec.ru/en/products-and-services/design-of-npp/
http://www.iae.kz/index.php/ru/the-community

8. HMubopMallMOHHO-aHATMTHYESCKU TOpTam A CIENHAIHCTOB ATOMHOHM OTpacid
http://www.nuclear.ru/
9. The International Atomic Energy Agency https://www.iaea.org/

JluneHn3uoHHOe nporpaMMHoe obecrieueHue (B cOOTBETCTBMH C Ilepednem JIMNEH3HOHHOIO
nporpammaoro obecnedennsa TIIY):
[TporpamMHOe o6ecriedeHNe HE HCIOMb3YETCE

7. Ocobble TpeGOBAHHSA K MATEPHAILHO-TEXHAYECKOMY obecnedeHHI0 THCIHILIHHDI

B y4efHOM mpomecce HCIONMB3yeTcs clepyiomee aboparopHoe 060pylnoOBaHHE A
MIPaKTHYECKHX B JaOOPaTOPHBIX 3aHITHIH:
Ne Hanvenosanue Haumenorpanue 060py/10BaHAA
_ CHEeNHAJLHBIX HOMEMeHHH
1. | Aymmropus it mpoBenenus | Kommiext yaeOrHoM Mebemr Ha 24 TOCaJOIHBIX MECT;
yaeOHBIX 3aHATHH BeeX Kommsrotep - 1 mt.; [Ipoextop - 1 mT.
THIIOB, KypCOBOT'O
POEKTHPOBAHHA,
KOHCYJIbTalliH, TEKYIIEr0
KOHTPOJISI ¥ IIPOMEKYTOUHOH
aTTecTaluu
634028, Tomckas obmacTs, T.
Tomck, JIensHa NpOCIIEKT, 2,
crpoeH. 4, 303

Pabowas mporpamma cocrapiieHa Ha ocHoBe OOmiel xapakTepHCTHKH 00pa3oBaTelnbHON
nporpammel «Nuclear Science and Technology», cnenuanuzamus «Nuclear Power Engineering» 1o
panpasnenno 14.04.02 Spepubre ¢usmka u Texmomorumm (mpmema 2019 r., oumas dopma
ofydeHus).

Pa3zpaboTuuku:
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peaxTop»

IMporpamma omo6pena Ha 3acenanuu OtneneHus saepHo-TommmeHoro nukiaa MATII (mpoTokon oT
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JIucT n3MeHeHuii padoyeil mporpaMMbl TUCHHUILUIHHBI ;

YueoHblii rox CopepixaHue /M3MeHeHHe O0cy:x1eH0 Ha 3acelaHNH
OSITIL (mpoToKo.I)

2020/2021 1. WM3meHeHo conmepkaHue pa3aenoB padboueit mporpammbl | Ot 25.06.2020 1.

y4eOHBII JUCLUILINHBI: Ne 28-n
ron - OOHOBJIEHO y4e€OHO-METOIMYECKOe U HH(POPMAITMOHHOE
oOecneueHre OUCLUILIMHBI, B TOM 4YHCJIE CCBLIKH Ha
9BC;

- 00HOBIEH cocTaB mMpodeccHoHATbHBI 0a3 JaHHBIX U
MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM.

2.  CkoppektupoBanbl pazzaensl «Lleau ocBoeHus
TUCIUIUTAHBDY, «I[ITaHupyeMble pe3ynbTaThl 00yIeHUs
0 TUCIUIUIAHEY.




