banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTeIbHOTO YUPEKISHHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTHKAY

PABOYAS ITPOT'PAMMA
Mo TUCUUIUTMHE «MaTemMaTH4ecKoe MOJISTUPOBAHKE MTPOIIECCOB
B o0opyaoBanuu ADCy

CrneunanbHOCTh
«14.05.02 AToMHBIE CTaHIIMU: IPOEKTUPOBAHUE, FKCILTyaTAlNs U1 UHKUHAPUHT

OcHoBHas npodeccuoHaIbHasA 00pa3oBaTe/ibHAS MPOrpamMMa
«CucTemMbl KOHTPOJIA U YIIPABICHUS] aTOMHBIX CTAHIIUII

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

®opma 00yueHust
Ounas

banakoso 20



HCJ’IL OCBOCHUSA JUCIIMIIJIMHBI
[ToaroroBka K Hay4YHO-HCCIIEIOBATENBCKOW NEATEIIBHOCTH, CBA3aHHOW C MAaTEMaTUYECKUM MO-

JIEIMPOBAHUEM TIPOIIECCOB B 00OPYIOBAHUH ATOMHBIX CTAHIIMI M MOBBIIICHNE () (HEKTUBHOCTH TEXHO-
JIOTUYECKUX IIPOLIECCOB METO/I0M MaTeMAaTUYECKOT0 MOJEINPOBAHHUS.
3ajaun U3y4eHus: JUCHUTIIUHBI:

- MaTeMaTU4YeCcKOe MOJICITUPOBAHUE MPOIIECCOB U OOBEKTOB Ha 0a3e CTaHIapTHBIX IMAKETOB aB-
TOMAaTU3UPOBAHHOTO TMpoekTupoBaHuss W wuccienoBanuii (IIpod. cranmapr 24.078 Cnernumanuct-
UCCIIeIoBaTeNb B 00J1aCTH AIEPHO-D)HEPIe€TUYECKUX TEXHOIOTHIN);

- copMupoBaTh KOMIIETCHIINH Y oOy4daronuxcs corimacao OC BO HUAY MUDU.

Mecto pucuniuHbl B ctpykrype OOII BO
[Tpu u3yyenun Kypca «MaTeMaTHUECKOE MOJETUPOBAHKE MpoleccoB B obopynoBanuu ADCy» K

CTY/IGHTY TPEIbABISIOTCS CIEIyIOIUEe TPeOOBAHMA: CTYACHT 3HAET 3aKOHOMEPHOCTH MPOTEKaHWU
MIPOIIECCOB B PEAKTOPHOM, TYPOHMHHOM U Apyrom obopynoBanuu ADC; 6a30BbIC 3aKOHBI €CTECTBEHHO-
HAyYHBIX JUCLUIUIMH; OCHOBHbIE MaTeMaTHYECKUE 3aKOHbI; OCHOBHbIE (DU3MUYECKHE SIBIECHUS, IPOLIEC-
Cbl, 3aKOHBl M TPAHULBl UX MPUMEHUMOCTH, CIHOCOOCH BBIABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh
po6JeM, BO3HUKAIOIUX B X0/€ MPO(eCCUOHAbHON 1eATebHOCTH; BJIaIeeT HaBbIKaMM UCIIOJIb30Ba-
HUS OCHOBHBIX 00Ie(U3NYECKHUX 3aKOHOB U IPUHIIUIIOB.

[lepeyeHb AMCIUIUINH, YCBOCHHE KOTOPBIX CTYICHTAaMH HEOOXOAMMO Uil U3YyYCHHS TaHHOU
IMCUUIUIMHBL: Marematnueckuii aHanu3, Jlunelinas anreOpa, BekTopHBI W TEH30pHBIN aHAIU3,
OobixkHOBeHHBIEC MU depennnanbubie ypaBHeHus, Auddepennnanbabie 1 HHTErpAIbHBIC YpaBHEHHUS,
Teopust GyHKIIMI KOMIUIEKCHOTO TIEPEMEHHOTO, Y paBHEHHS MareMaTndeckoi ¢usuku, O6mas usu-
Ka (MexaHuka), O0mas ¢usuka, TexHudyeckas TepMoAMHaMuKa, ['uapoannamuka u temiooomer, du-
3uyeckune ycraHoBkd, ADC (Tumbl, 000py0BaHHE, TEXHOJIOTHH, SKCIUTyaTalus), Pexxumsl paboThl U
aKcIutyatanuu obopynoBanus ADC).

OcBoeHue AUCIUIUIMHBI «MaTeMaTuyeckoe MOJICIMPOBAaHUE IPOLIECCOB B 00OPYIOBAaHUHU
ADC» B mocineayoueM HeOOXOAMMO TpPH  MPOXOXKAECHUU IMPOU3BOJCTBEHHOW (HAay4HO-
UccleoBaTeNnbckas paboTa) U MPOU3BOACTBEHHOHN (IMPEeIAMINIOMHON) MPAKTHK, a TAaKKe B paMKax
l'ocynapcTBEHHOM UTOrOBOM aTTECTALINU.

O06o0011eHHbIe TPYI0BbIE (DYHKIIMHM, KOTOPbIE CMOXKET IMOJIHOCTBIO HJIM YaCTUYHO MPOJAEMOH-
CTPUPOBAThH CTYJIEHT MPU OCBOEHUU JTaHHOM TUCIUIUINHBIL:

[Ipodeccuonanbupiii  cranmapt 24.078 CreuuanucT-uccienoBareab B 00JIaCTH  SIEPHO-
sHepreTueckux  TexHosoruii: B/02.7. OOoOmeHue pe3ynbTaToB, MPOBOAMMBIX  HAY4HO-
HCCIIEIOBATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT € LEbI0 BEIPA0OTKA MPEIOKEHHH O pa3pa-
00TKE HOBBIX U YCOBEPIIEHCTBOBAHUIO ACHCTBYIOIIUX S€PHO-IHEPTETUUECKUX TEXHOJIOTHI.

Komnerenuuu oOyuawmerocs, (opmupyembie B pe3y/jbTaTe OCBOCHUA

JUCHHUIIJINHBI
B mporecce ocBoeHMsI TaHHOW TUCIUIUIMHBI Y CTYJAEHTa (DOPMHUPYIOTCS CICTYIOIINE KOMIIE-

TEHIINH:
YHUBEPCAIbHBIE

Kon xom-

HanmMmeHoBaHMEe KOMIIETEHITNH Nuaukatopel JOCTHKEHUS KOMIIETCHITUN
METEHIIUN
VKE-1 croco0eH ucmonk30BaTh 3HaHUS | 3-YKE-1 3HaTh: OCHOBHBEIE 3aKOHBI €CTECTBEHHO-

€CTCCTBCHHOHAYYHBIX AUCOU- | HAYUYHBIX AJUCHUINIIMH, METOAbI MAaTCMAaTHUYCCKOI'O
IJIMH, OPUMCHATL MCTOJAblI Ma- | dHAJIM3a W MOJCIHUPOBAHUA, TCOPCTUYCCKOTO U




TEMATUYCCKOro aHaju3a U MO-
ACIIMPOBAHUS, TCOPCTUICCKOTO U
OKCIICPUMCEHTAJIIBHOI'O  HCCJIC0-
BaHMA B IIOCTABJICHHBIX 3aJadax

HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS

V-VYKE-1 ymeTh: uCnonb3oBaTh MaTeMaTHUYECKUE
METOJIbl B TEXHUYECKHUX MPUIIOKEHUSIX, PACCUUTHI-
BaTb OCHOBHBIE YHCIIOBBIC XapaKTEPUCTHKHU CIIy-
YaifHBIX BEJIMYWH, PellaTh OCHOBHBIE 3aJ[aud Ma-
TEMAaTUYECKOW CTAaTHCTHKHU; PEIIaTh TUIIOBBIE pac-

YECTHBIC 3aa49u

B-YKE-1 Bimagerp: MeTOIaMH MaTeMaTHYECKOIO
aHaJiu3a W MOJICTMPOBAHMS; METOAAMHU PEIICHUS
3aJja4 aHaJn3a U pacueTa XapaKTEepPUCTUK (Qu3nde-
CKMX CHCTE€M, OCHOBHBIMH NpHUEMaMH 0O0pabOTKH
IKCIIEPUMEHTATIBHBIX JAHHBIX, METOIaMU PabOTHI C
MPUKJIaAHBIMU TPOTPAMMHBIMU MTPOAYKTAMHU

npodeccuoHanbHbIe

3amaun npodeccuoHab-
HOI1 JIeATeIbHOCTH

(11D

OOBEKT niu 00-
JIACTh 3HAHUS

Kox u Hanmeno-
BaHU€E KOMIIETEH-
IIUHA

Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIINU

MareMaTU4ecKoe MoJe-
JUPOBAHUE TPOIIECCOB U
00BEKTOB Ha 0a3e cTaH-
JTApTHBIX ITAKETOB aBTO-
MaTHU3UPOBAHHOTO

IIpoekTupoBanuss U MuC-
ClIeIOBaHMM; IIOJArOTOB-
Ka JaHHBIX IJIS COCTaB-
JeHuss 0030pOB, OTYETOB
Y HAYYIHBIX TYOJIMKAIIHA.

Snepusie,
XUMHYECKHE U
TEIIJIOBBIC npo-
LIECCB, MPOTEKa-
IOIIUE B SJICPHBIX
SHEPreTUYECKUX
YCTaHOBKax W Ha
aTOMHBIX CTaHIIH-
qX.

I[IK-2 Cnocoben
IIPOBOJIUTH Mare-
MaTH4YECKOE MO-
JICTTAPOBAHKE ISt
aHajgnu3a BCEHM CO-
BOKYITHOCTH IIPO-
1IECCOB B SACPHO-
HEPreTUYECKOM
A TeIIOMeXaHHU-
YECKOM 000pyI0-
Banuu ADC

3-IIK-2 3HaTh MeTOOBI MaTe-
MaTHYECKOro aHajn3a IJjisd Mo-

JENUPOBAHMS  TMPOIIECCOB B
SIEPHO-IHEPTETUIECKOM u
TEIJIOMEXaHUYeCKOM  00opy-

nosanuu ADC
V-IIK-2 ymers npoBOAUTH Ma-
TEMaTUYECKOE MOJIETUPOBAHUE

IIpoueccoB B AACPHO-
OHEPICTUYCCKOM M TCIIJIOME-
XaHNYCCKOM O6OPYI[OBaHI/II/I
ADC,

B-IIK-2 BnageTs craHAapTHBHI-
MU TIaKeTaMHU aBTOMAaTHU3HUPO-
BAHHOIO TMPOEKTHUPOBAaHUA H
HCCIICTOBAHUM

33}13‘-11/1 BOCIIMTaHMSA, p€aIN3yeMbI€ B paMKaX OCBOCHUSA TUCHUIJIMHBI

Hanpasaenune/ Co3nanme yciaosmii, | Ucnosib3oBanue BocnuTa- | BoBiieuenne B pasHoO-

neJIn o0ecneynBarOIIUX TeJIbHOI0 NMOTEHIHAJIA | IIVIAHOBYI0 BHEY4eOHYIO
Y4eOHBIX IMCHHMIIJIMH AEATEJbHOCTh

IIpogeccuo- - (hopmupoBanue 1. Mcnonp3oBanue BoCu- 1. Opranusanus u npo-

HaJbHO€C BOCIIU-
TaHHUE

Hay4HOI'O MUPOBO3-
3peHus, KyJabTyphbl
NOMCKa HECTaHJapT-
HBIX Hay4HO-
TEXHUYECKUX/ TpaK-
TUYECKUX PEIICHUH,
KPUTHYECKOTO OTHO-
LICHUS K UCCIIE0Ba-
HUSM JDKEHAYYHOT'O
toska (B19)

TaTEeJIbHOT0 MOTEHIIHANA
TUCITUTIINH oOtenpodec-
CHOHAJIbHOTO MOJTYJISI JUISI
(hopMHpOBaHUS:

- MIOHMMAaHUS OCHOBHBIX
MIPUHIIMIIOB U CIIOCOO0B
HAYYHOTO TTO3HAHUS MUPA,
Pa3BUTHS UCCIIETOBATEIb-
CKUX Ka4eCTB CTY/ICHTOB
MIOCPEJICTBOM MX BOBJIEUE-

BeJIcHHE KOH(DepeHIHii ¢
LIEJIBIO TTIOMCKA HECTaH-
JTApTHBIX peleHui B
YKU3HHU HAy4IHO-
TEXHHYECKOI'0 CO00IIIe-
CTBa.

2. YyacTre B IOATOTOBKE
myOIHUKaIil B BBICOKO-
PEUTHUHTOBBIX PELIEH3H-
PYEMBIX Hay4HBIX U3]1a-




HUsS B HCCIICAOBATCIBCKHUE HUAX.

MPOEKTHI IO 00JTACTIM 3. ®opMupoBaHHUE KpH-
HAYYHBIX UCCIICIOBAHUIA, THYECKOT'O MBIIIICHHUS,

- CIIOCOOHOCTH OT/IENSTh MOCPEACTBOM 00CYK/Ie-
HACTOSIINE HAYYHbIC HC- HHSI CO CTYJICHTAMH CO-
CIICIOBAHUS OT JDKCHAYY- BPEMEHHBIX HAyYHBIX
HBIX [TOCPEACTBOM IPOBE- UCCIIeIOBAaHUN M MHBIX
JIEHHS CO CTYIEHTaMU Ce- OTKPBITHH IIpU IIPOBEJIC-
MHHAPOB, OTKPBITBIX JIEK- HHUH KPYIJIBIX CTOJIOB,
LIUH, KPYTJIBIX CTOJIOB; CEMHMHApPOB, OTKPBITBIX

- TBOPYECKOT'O U KPUTHYE- | JICKIH U Jp.

CKOT'O MBILIUICHUS], YMEHUS
paccMaTpuBaTh pa3iIMyHbIe
MCCIICIOBAHMSI C DKCTIEPT-
HOW MO3MLIMU TIOCPEICTBOM
00CYXXJIEHUS CO CTYJEHTaMH
COBPEMEHHBIX MCCIIEJ0BA-
HHIA.

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI
Jucnumimza npenojaercs cryjeHtaMm B 10-om cemectpe. OOuiast TpyJ0€MKOCTb TUCHUILIMHbI
COCTaBJIACT 3 3aueTHBIX equHMIIE], 108 ak. yacos.

Kanenaapublid mian

Ne Ne HaumenoBanme pa3jaena Buabl yueOHoil nesaTe1b- ATTe- Makcu
P (TemMbl) JUCUMIIIIMHBI HOCTH (B Yacax) cTa MaJib-
a [ o © nus HBI
3 M = g pasje- 6as
&
i | Bl & o Ja 3a
= 8 2
e . = 3 = (¢pop- pasnena
a = | 218 | E &) Ma)
) =% © s
a o 15} < (=% [~ "
= = = = o
1 pa3znesn: OcHOBHBbIE YpaBHEHMS IJIsl MOA€JIMPOBAHUSA MPOLIECCOB
1 1 OCHOBBI MATEMATHYECKOTO 8 2 2/2 4
MOJIETUPOBAHUS
1 2 OcHOBHBIE YpaBHEHUS CO- 8 2 212 | 4

XPaHEHHUsI, COCTOSIHUSA H
KpaeBbI€ YCIIOBUS, UCIIOJb-
3yeMbI€ IIPU BBIBOJE YpaB-
HEHUH TUHAMUKU

1 3 JluHaMHuecKue XxapakTe- 12 | 4 42 | 4
PUCTHKH y4acTKa MPH pe-
T'YJIHPOBAaHUU HEC)KHMae-
MOH KHIKOCTH

1 4 JluHamMHuuecKnue XxapakTe- 12 | 4 42 | 4
PUCTHKH y4acTKa MPH pe-
T'YJIUPOBAaHUU JIaBICHUS
(pacxoma) cxxumMaeMoit
cpeabl

1 5 AHaTUTHYECKHE MOJIEIN 14 4 4/2 6 Kl 25 6.




y4acTKa [P peryaupoBa-
HUU YPOBHSI CPEMBI B EMKO-

CTH
2 pa3zaes: MaTeMaTH4ecKHe MOJIeJ I 000PY10BaAHUS
2 6 MaremarnuecKkue MoIenn 12 4 4/4 4
TEIIO0OMEHHHKOB
2 7 Maremarudeckas MOIEIb 14 4 4/4 6
Jiea’paTopa 1o JaBIeHUIO
2 8 Maremarudeckas MOJIEb 14 4 4/4 6
KOMITIEHCATOpa JIaBICHUS
2 9 Maremarnueckas Mozxenp | 14 4 412 | 6 Kn2 25 6.
TypOOreneparopa
Bujx npomexyTo4HOl aTTecTanuu }32 32 32/24 | 44 | Dx3amen 50 6.

Copep:kanue JIEKIIHOHHOTO Kypca

TeMmbl JIeKIIUH.
Bomnpocel, oTpabdaTbiBaeMble HA JIEKIIUU

Bcero
yacoB

Y4yeoHo- MeTo M-
yeckoe odecreve-
HUE

1

2

3

1. OcHOBBI MATEMATHYECKOT0 MO/1eJIUPOBAHNS

1.1. MaTemaTH4uecKast MOJ€ENIh TEXHUYECKOTO 00BEKTA

1.2. Bunapl MaTeMaTHYECKUX MOJEIIEi

1.3. OcHOBHBIE ATallbl pelIEHUs] MHKCHEPHBIX 33Ja4 ¢ IPUMEHEHUEM
KOMITbIOTEPA

2

1-9

2. OcHOBHbIE YPABHEHHUSI COXPAaHEHHsl, COCTOSIHUS H KpaeBble
YCJIOBHS, MCI0JIb3yeMble MPU BbIBO/Je YPABHEHUI TUHAMHUKHI

2.1. VYpaBHEHHE COXpaHEHHs MacChl

2.2. YpaBHEHHE COXpaHEHHS YHEPTUU

2.3.  YpaBHEHHE COXpAaHEHHUs KOJIMYECTBA IBUKECHUS

2.4. YpaBHEHHS COCTOSIHUS M KPAaeBbIE YCIOBUS

1-9

3. JInHAMU4YeCKHe XapAaKTepPHCTHKH Y4acTKa NPH peryJjaupo-
BaHHMHU Pacxoaa (1aBJICHHUs) HECXKUMAEMOM JKHAKOCTH

3.1.  OO6o00ueHHas NPUHIMIHAIbHAS CXeMa yJacTKa

3.2. OwuzuyecKue Mpoecch Ha y4acTKe

3.3. CocraBneHue MaTeMaTHUECKOW MOJIeNIN

3.4  JluHaMHU4YecKHe XapaKTEPUCTHKH y4acTKa MpPU pETyTUpOBAHHU
pacxosa IyTeM JpOCCEINPOBAHMs UM U3MEHEHHEM HaAIlopa Hacoca
3.5 JluHaMUYeCKHE XapaKTepUCTUKH Yy4acTKa IPH PEryJIupOBaHUU
JTaBJICHHUS

1-9

4. JluHAMHYeCKHe XaPAKTEPUCTHKH Y4YacTKa MPH peryJjaupo-
BaHMU JaBJeHNUS (PACX0/1a) C)KUMAEMOI cpebl

4.1. BsiBoa ypaBHEHUH dJIEMEHTA PETYIUPYEMOTO y4acTKa

4.2. Tlpumepsl BbIBOJIa ypaBHEHUN JUHAMUKH

1-9

5. AHAIMTHYECKHEe MOJEeJIU Y4acTKa NMPH PeryiMpoBaHUM YPOBHS
cpelbl B €eMKOCTH.

5.1 Mogenp yyacTka ypoBHSI OJJHOPOJIHOM KUIKOCTH.

5.2 Mopnenb y4acTka peryJupoBaHMs YPOBHS HEOTHOPOIHOM KMIKO-
CTH




5.3 Mogens perynupoBanusi ypoBHs B maporeneparope A9C.

6. MaTteMaTH4YeCKHE MOIEJIH TEIJIO0OOMEHHUKOB 4 1-9
6.1. TlapoBoasHO¥ TEMIO0OMEHHUK

6.1.1. Crarndeckue XapaKTepUCTUKH

6.1.2. MaremaTudeckasi MOJIENIb TEINIOOOMEHHHUKA KaK 00BEKTa C CO-

CPEIOTOYCHHBIMH MTapaMeTPaMHU

6.1.3. MaremaTudeckasi MOJIe/Tb TEIUIOOOMEHHUKA KaK 00bEKTa C pac-

npeeICHHBIME ITapaMeTpaMu

6.2. Bomo-BOJsHON TEIII00OMEHHUK

7. MartemaTudeckasi MoJieJIb J1ea’paTopa 1Mo JaBJIeHHI0 4 1-9
8. MartemaTuyeckasi Mo/e/ib KOMIIEHCATOPA AABJIEHUsI 4 1-9
8.1. MaremaTHueckoe ONMMCaHKE KOMIICHCATOpA JAaBIICHHS IO JaB-

JICHUIO ¥ YPOBHIO BOJBI

8.2. DkcnepuMeHTallbHAsi MaTeMaTH4YecKasi MOJIENb

9 MaremaTuyeckasi MojJeJib TypOoreHeparopa 4 1-9

9.1. BsiBog ypaBHEHHS IMHAMUKH TypOOreHepaTopa
9.2. AHanmu3 qMHAMHYECKHUX CBOWMCTB TypOOTeHepaTopa

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3anaTus. Bonpocel, orpadarsbi- Bcero Yuaebno- M%TO'
BaeMble HA NPAKTHYECKOM 3aHATHH 4aCoORB AAHTECKOE 0beC-
neyeHue
1 2 3

Nzyuenue cpensl MoaenupoBanus SimInTech na npumepe Temnorun- 8 10,11
paBJIMYECKON MOJIEIU
MopenupoBanue noaaepKaHusl YpOBHS TNIABHOI'O KOHJEHCATOpa Typ- 12 10,11
OWHBI
PazpaboTtka u wuccienoBaHwe AUHAMUYECKONW MOJCIHM  TEIIO- 12 10,11
THIPABIMYECKOTO KOHTYpa, COJIEpKaIlero TypOUHYy M KOHJEHCATHO-
MATATEIBHBIN TPAKT JIJISl SHEPTETUYECKUX TYpOUH

IlepeyeHb 12a00PATOPHBIX PAOOT - He NPEYCMOTPEHBI YYEGHBIM ILIAHOM

3agaHus I CAMOCTOSATEILHOM PadoThI CTYICHTOB

Beero Y4eOHo- meToauU-
Bonpocs! 1151 caMOCTOATEIBLHOTO0 H3Y4YeHHS (3a1aHUA) yacop | TECKoe obecneve-
HHe
1 2 3
Monenu yqacTka pacxoja TBEp/bIX TUCIIEPCHBIX MaTepHajIoB 6 1-9
1. Mopenb mo3aropa (muraress)
2. Moens nporiecca TPaHCIIOPTUPOBKU MaTepuaa
MaremaTnueckue MOJENIH y4acTKa CMEIICHUs KUJIKOCTEeH Mo TemIe- 4 1-9
paTtype cMecu
AHaJIUTHYECKHE MOJENU yJacTKa MPU PEeryJIupPOBaHUN KOHLEHTPALUU 4 1-9
BELIECTBA
1. OOGm1as Moienb y9acTKa
2. AHaliTHYECKash MaTeMaTHuYecKas MOJENb y4acTKa THMA «4H-




CTBIN TIEPEHOCH»

3. AHanMTHYecKask MaTeMaTHYecKasi MOJIEeTb Y4acTKa THIIA «II0JI-
HOE IIepeMelIBaHie»

4. IIpumepsl MozEIIeH Y4aCTKOB KOHLIEHTpaluU

MaremaTnueckoe ONMCaHNUE TUHAMUKH PEAKTOpa «HYJIEBO» MOILHO- 6 1-9
CTH

1. DJeMeHTapHOe ypaBHEHHME KMHETHKU peakTopa OeT 3amas3jbl-
BAIOIIMX HEUTPOHOB

2. KuHneTuka peakropa ¢ yueToM 3ana3/ibIBalolINX HEHTPOHOB

3. [Tepenarounast GpyHKIMS U YAaCTOTHBIE XapaKTEPUCTHKH peakx-
TOpa

4. Kpussle pazrona peakropa

MeTopl yIIpOIIeHUH YpaBHEHU KHHETUKHA peaKkTopa 6 1-9
1. OObeanHEHUE 3ama3/IbIBAIOIIMX HEUTPOHOB B OJIHY CpEIHE-
B3BELLICHHYIO IPYIILY

2. [IpeneOpeskeHue BpeMEeHEM KU3HU HEUTPOHOB U YUET OJHOM
CPEAHEB3BEIIEHHON IPYIIIbI 3a1a3/bIBAIOIINX HEHTPOHOB
MonenupoBaHie ypaBHEHHI KHHETHKH PEAKTOpa B HHKCHEPHBIX pac- 6 1-9
yeTax
MareMaTHuecKoe ONMHCaHUE PEeaKTopa, paboTaoMIEr0 B YHEPreTHYEC- 6 1-9
CKOM JIMara3oHe MOIIHOCTH

1. Pacnpenenenne sHEPTrOBBIZCTICHHS B PEAKTOPE

2. VI3MeHeHue peakTUBHOCTH B HECTALIMOHAPHBIX PEKUMAX
AHaIMTHYECKUH BHIBOJI YPABHEHUH TUHAMHKH PEaKTOpa 6 1-9

PacuerHo-rpaduyeckasi padora me npexycMoTpeHa yueOHbIM IIAHOM
KypcoBasi padoTa ue npenycmMorpena yueoHbIM IJIAHOM

Oobpa3oBaTesibHbIE€ TEXHOJIOTMH

[Tpu peanuzanuu yuyeOHOro MaTepuaia Kypca HCIOJB3YIOTCS pPa3IM4Hble 00pa3oBaTelbHbIC
TEXHOJIOTHUH, CIIOCOOCTBYIOIIME CO3/IaHUIO aTMOC(epbl CBOOOAHON W TBOPUYECKOW IUCKYCCHHU Kak
MEX]y MpernojaBaTeseM U CTyJIEeHTaMH, TaK U B CTyAeHYecKo# rpymme. Llenbio npu 3ToM siBIseTcs
BI)Ipa6OTKa Y CTYACHTOB HAaBBIKOB 1 KOMHGTGHHHﬁ, IIO3BOJIAIOIINX CaMOCTOATCIIBHO BECTHU HUCCIICIOBA-
TEeJbCKYIO M HayYHO-TIelarOrMYecKyro paboTy.

[TpakTHyeckasi MOArOTOBKA MpPU pealn3aluu yueOHOW AMCIUIIIMHBI OPTaHu3yeTcsl MyTeM Ipo-
BEJICHUS MPAKTUYECKUX 3aHATUH, MpeIyCMaTPUBAIOMIMX YYacTHe OOYyYarolUXCs B BBINOJIHEHUU OT-
JIENBHBIX JIEMEHTOB padoT, CBSI3aHHBIX ¢ OynyIieil mpodecCuoHaTbHOM eI TEbHOCTHIO.

[TpakTryeckas MOATrOTOBKA TaK)Ke BKIIIOYAET B ceOsl 3aHATHS JIEKIMOHHOTO THUIA, KOTOphIE
IpelycMaTpUBaloT Nepeaayy yueOHoM nHpopMaly o0yJyaromumMcsi, He0OX0AUMOH AJis Toceayomle-
'O BBIIIOJHEHUS paldoT, CBSI3aHHBIX ¢ Oyaymiel mpopeccuoHaTbHON AEATENbHOCTHIO.

AynuTOpHbIE 3aHATHUS IPOBOAATCS B BUJE JIeKIMH ¢ ucnonb3oBanueM [IK u xommnbrorepHoro
MIPOEKTOpa, MpaKTHYECKuX 3aHATHH, ¢ ucnonab3oBanueM IIK. CamoctosrenbHas paboTa CTyIEHTOB
MIPOBOJIUTCSI TIOJ] PYKOBOJICTBOM TIPEIoIaBaTeNei, ¢ OKa3aHWeM KOHCYJIBTAIlUi U TOMOIIHU IIPH H3yde-
HUH JIOTIOJIHUTEIBHBIX TEM Kypca.

DoH OLICHOYHBIX CPEACTB

@DOH/J1 OLIEHOYHBIX CPEJICTB MO JUCIUILINHE 00ECIIeYnBAET MIPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIIUNA U UX WHIUKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYILETO, Py-
6e)KHOFO 158 HpOMe)KYTO'—IHOFO KOHTpOJ'IfI 110 JUCIIUIIIINHEC.



Cs13p MeXIy (GopMHPYEMBIMI KOMITETCHIMSAMH ¥ (pOpMaMH KOHTPOJISI KX OCBOCHHSI TIPEICTaB-
JIeHa B clieAylomien Tadnuue:

HaumeHnoBanue KOHTpO- Kon u HanmeHnoBaHue UHIU-
Ne HaumenoBanue
JUPYEMBIX pa3JeNoB (Te- KaTopa JOCTUKCHHS KOMITE-
/i . OIICHOYHOTI'O CPE/ICTBA
MBI ) TEHIAH
Bxo1HOM KOHTPOJIb
1 BX0/1HO# KOHTPOJIb Bonpocel BXOIHOTO KOHTPOJIs
(ycTHO)
ATTecTanuys pasienoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
2 OCHOBHBIE YpaBHEHHUS JJIsI 3- VKE-1. V-VKE-1. B-YKE-1 [TpakTrueckas padota 1
MO/ICJIMPOBAHUS MTPOLIEC- 3-I1K-2 S;-HK-Z B-hK-Z [TpakTuaeckas pabora 2.1
COB ’ ’ Komnoksuym 1 (mucbMeHHO)
3 Maremaruueckue MoJIeIu 3- VKE-1. V-VKE-1. B-YKE-1 [TpakTuaeckas padora 2.2
000py10BaHUS 31K-2 S,’-HK-Z B-’HK-Z [TpakTrueckas padota 3
’ ’ KonnokBuym 2 (IMCbMEHHO)
[TpomexxyTouHas aTTecTanus
4 OK3aMeH 3- YKE-1, V-YKE-1, B-YKE-1| Bomnpocs! k 3x3aMeHy (ITUChb-
3-1IK-2, YV-IIK-2, B-IIK-2 MEHHO)

OrneHOYHBIE CpeCTBA AJIsl BXOJHOTO KOHTPOJIS MPEICTABISIOT CO00i BOIIPOCH], KOTOPHIE 3a/1a-
I0TCA CTYJIEHTaM B YCTHOM (opme.

B kauecTBe O1ICHOYHOTO CPEACTBA TEKYIIETO KOHTPOJIS UCIIONb3YIOTCS BBIMOJHEHUE MMPAKTHYE-
CKUX paboT M YCTHBIN OMPOC MO pe3ybTaTaM X BHITOTHEHUS.

B kadecTBe O1ICHOYHOTO CpPE/ICTBA aTTECTAlUU Pa3/eiOB MPOBOASITCS KOJUIOKBUYMBI 1 U 2 co-
OTBETCTBEHHO, a JJI MPOMEXKYTOUHOI aTTeCTallK MPEAYCMOTPEHBI TEOPETHUECKHUE BOIPOCHI.

ITo nToram O6yquH$[ BBICTABJISICTCA DK3aMCH.

Bonpocsl BX0OAHOT0 KOHTPOJIs
1. VpaBHeHHS KUHETUKH PEAKTOPaA MEPBOTO U BTOPOTO TIOPAIKA.
2. IloHsiTHE MOJIENIN ¥ MOJICTTUPOBAHUSI.
3. Knnaccudukanus MaTeMaTH4ecKuX MOJIETIeH.
4. OcHoBHOE 000pyAOBaHUE peakTopHOTro oTAeneHuss ACO.
5. OcHoBHOe 06opynoBanue TypOuHHOro oTAeneHus ADC.

Bonpoce! qis arrecrauuu pasgedaa 1 (konoxksuym Kuil)
1.  Jlate ompezneneHue mMaTeMaTHMYeCKOW MOJAETH, MOAeIupoBaHusa. Ha xakue 3Tarbl MOXKHO
pa3z0uTh mpoliecc co3gaHusl MaTEMaTHYECKOW MOJIETH.
2 Yro mpencrasiseT co00i MaTeMaTH4ecKas MOJIeNIb HA MUKPO U MaKpOYpPOBHE.
3. 3ammcarh ypaBHEHUE COXPAHEHUS MACCHI.
4 3anucarh ypaBHEHUE COXPAHEHUS DHEPTUH.
5 3anucaTh ypaBHEHHE COXPAHEHUS KOJIMYECTBA JIBHKECHHS
6 JlaTh XapaKTEpUCTUKY YPaBHEHUSAM COCTOSIHUS U KPAEBbIC YCIOBUSIM.
7 Omnpenensironvii pU3NUECKUil Mpoiiecc yyacTka Mpu peryJupoBaHUN HEC)KUMAEMOM KHJI-
KOCTH.
8.  3ammcats muddepeHnmansHOe ypaBHEHHE B 00IIEM BHJIE, KOTOPOE XapaKTepU3yeT JWHa-
MHUYECKHE CBOMCTBA CUCTEMBI 10 PACXOAY KUAKOCTH
9.  HapucoBaTb BO3MOKHBIC BapHaHTBI Y9acTKa MPHU PETYIUPOBAHUN PACX0/ia ITyTeM JIpocce-
JUPOBaHUs. 3anucaTh YIPABISAIOMINE U BO3MYLIAIONINE BO3IEHCTBUS.
10. HapucoBarh y4acTOK TIIpH PEryJMpPOBaHUH PAacXoj]a M3MEHEHHWEM Haropa Hacoca. 3aru-
CaThb YNPABIAIOLIYE U BO3MYILAIOIINE BO3ICHCTBHUA.



11.

CTH.

12.
13.
14.
15.
16.

IlepeuncnuTh BapuaHTBl CXEM PEryJupOBaHUs pacxoja (IaBICHMS) CKUMAEMOMN >KHIKO-

3anucatp [1D Gaka kak 00bEKTa PEryIUPOBAHUS YPOBHSI.

3anucats [1® Gaka 10 ypoBHIO C peryIUpyrOIIUM KJIallaHOM Ha CTOKE.

HapucoBatp pacyeTHyI0 cXeMy naporeneparopa Kak 00beKTa perylupoBaHusl ypOBHSI.
3anucars [1® naporeneparopa kak 00beKTa peryJMpoBaHUs YPOBHSL.

Mogenb y4acTKOB KOHLICHTpaLuu

CTyneHT Ha KOJJIOKBUYME JIaeT YCTHBIE KPATKUE OTBETHI HA 5 BOIPOCOB M3 MPHUBEIEHHOIO BBILIE
nepevHs. 3a KaKIbli IpaBUIbHBIA OTBET Hauucisiercs 1 6amn. MakcuManbHO 32 KOJUIOKBUYM - 5 Oai-

JIOB.
IIkaja oneHuBanus pasaena 1
Texymmii KOHTPOJIb yCIIEBAEMOCTH ATTecTanus pasaeiia MakcuMaJbHbIH / MUHHU-
MAaJbLHBIN 0211 JJIS aTTecTa-
MU pa3jena
[TpakTrueckas padota 1 - 10 6amtoB KomnokBuym 1 - 5 6an- 25 6amoB /
ITpakTyeckas padora 2.1 — 10 6amioB JIOB 15 6annos

oA~

10.

11.
12.
13.
14.

Bomnpocsl pis arrectanum pasgesa 2 (kowioksuym Kui2)

HapucoBats pacueTHyto 1 mapaMeTpUIECKyIO CXEMY IMapOBOASHOTO TEIIOOOMEHHUKA.

Kaxkue texnonornyeckue 00bekThl ADC MOKHO OTHECTH K TTAPOBOJISTHBIM TEIJIOOOMEHHHU-
Kam?

Kakue texHosornueckre o0beKTEl ADC MOKHO OTHECTH K BOJO-BOISHBIM TEINIOOOMEH-
Hukam? [Ipumep pacueTHON U mapaMeTPUUYECKON CXEMBI.

HapucoBaTh CTpyKTYypHYIO CXeMy TEIUIOOOMEHHUKA PACXOJIaXKUBAHUS PEaKTOpa.

HapucoBaTe cTpyKTypHYIO CXeMY Jieasparopa 1o AaBJICHUIO.

3anucate auddepeHnraibHoe ypaBHEHUE, ONMUCHIBAIOIIee JUHAMUKY Jieadparopa Mo JaB-
JICHHIO.

HapucoBaTpk CTpyKTYpHYIO CX€My KOMIIEHCATOpa JABJICHUS 110 JIABJICHHIO 10 KaHajlaM pe-
AKTUBHOCTH M pacxXoJy mapa.

3anucaTh BbIpAXXEHUS 711 U3MEHEHUS IJIOTHOCTU Mapa ¢ U3MEHEHUEM TeMIepaTypbl KOM-
TeHCaTopa JIaBJICHUS MPU PABHOBECHOM M HEPABHOBECHOM PEXUME.

HapucoBate mapameTpudeckyto cxemy TypOoreHeparopa M MEpEeYUCIUTh YypaBHEHHS,
(hopmupyrolre TMHAMAYECKYIO0 MOJIENh TypOoreHeparopa.

HapucoBaTe QyHKIIMOHAIBHYIO CXEMY PETYJIUPOBAHUS CKOPOCTH BpallleHusl TypOoreHepa-
TOpa

3anucats [1® TypOoreneparopa mo KaHajly MOIIHOCTh T€HEpaTOpa — MOIIHOCTh TYPOHHBI.
3anucats [1® TypOorenepaTopa 1o KaHaiay MOITHOCTh T€HEpaTOpa — Pacxo/ mapa.

3anucats [1® TypOoreneparopa mo kaHaily 4acTOTa BpallleHUsI — pacXoj mapa.

B gewm 3axnrogarorcs 0COOEHHOCTH MaTEMATHYECKON MOJEINU TYPOUHBI C POMITEPETPEBOM
OT KOHJICHCAIIMOHHBIX TYpOUH 06€3 MPOMEKYTOYHOTO Meperpena mnapa.

CTyneHT Ha KOJUIOKBUYME JJa€T YCTHBIE KPATKHE OTBETHI HA 5 BOIPOCOB U3 IIPUBEIEHHOTO BbI-
e nepeyHs. 3a Kakbli MpaBWIbHBIN OTBET Hauucnsgercss 1 6ami. MakcumallbHO 32 KOJUIOKBHYM - 5

0aoB.
Hlkana ouennBanus pasuesia 2
Texkyuuii KOHTPOJIb YCIIEBAEMOCTH ATTecTaums pasaesa MaxkcumajbHblIii / MUHHU-
MAaJIbHbIN 02171 /151 aTTecTa-
MU pa3jaena
[IpakTuueckas pabora 2.2 - 10 6amioB KomnokBuym 2 - 5 6an- 25 Gaos /
ITpakTruyeckas padora 3 — 10 6amioB JIOB 15 Ganna

Teopeanecmle BOIIPOCHI HA 9K3aAMCH.




YpaBHEHHE COXPAaHEHUS MACCHI

VYpaBHEHME COXPaHEHMSI SHEPTUU

YpaBHEHHE COXPAHEHHUsI KOJIMYECTBA JBUKEHUS
YpaBHEHMsI COCTOSHUSA U KPACBbIE YCIOBUS

akrownE

O06o0011eHHas TPUHIMITHAIBHAS CXeMa yJacTKa IIPU PEryIMPOBAHUHU HECKUMAEMOU
KHUIKOCTU

6. ®usnyeckue MpoLEecCchH Ha YYACTKE MPH PETyIUPOBAHUH HEC)KUMAEMOM KUIKOCTH

7. CocraBieHre MaTeMaTH4eCKON MoJienu y4acTKa IPU PEryJIMpOBAaHUU HECI)KHMae-

MOM KUAKOCTH. JInHeapu3anys UCXOIHBIX YPaBHECHUN

8. Jlunamuyeckue XapaKTepUCTUKH y4acTKa MPHU PETyIMPOBAHUM pacxoja MyTeM JApocce-
JIMPOBaHUsA

9. JluHamuyeckue XapaKTEPUCTUKH y4yacTKa MpPH PEryIMpOBaHUU pacxoja H3MEHEHHEM
Haropa Hacoca

10. lunamuueckre XapakTEepUCTUKHU YdacTKa MpU PEryIupoBaHUM JaBiieHUs (pacxoja)
CKMMAEMOM cpebl. BIBO ypaBHEHHUI 3JIEMEHTA PETYIMPYEMOTO yyacTKa

11. TIpumeps! BbIBOAA YPaBHEHHUH TUHAMUKA ydyacTKa IpU PpEryJMpOBAaHUU JIABJICHHS
(pacxoma) cxxuMaeMom CpeJibl

12. Mopens yyacTka YpOBHSI OJHOPOTHOM KUAKOCTH.

13. Mozens y4acTka peryJImpoBaHusi YpOBHS HEOJIHOPOIHON KHUIKOCTH

14. Mopens peryiaupoBaHusi ypoBHsl B maporeHeparope ADC.

15. AHanuTHYeCKHE MOJENN y4acTKa IIPU PETyJIMPOBAHUN KOHLEHTpaluy BemecTBa. O01mas
MOJEJIb y4acTKa

16. AnanmuTHueckas MaTeMaTudecKast MOJIeNb YUacTKa THUIIA «9UCTBIN IIEPEHOCH

17. AHanuTHueckas MaTeMaTH4ecKas MOJENb yYacTKa THUIA <«IIOJIHOE IEePEMEIINBAHUE)

18. IIpumepsl Mojenelt y4acTKOB KOHIICHTPAIIUU

19. MaremaTHuecKkie MOJEIH MApOBOJSHOIO TeruiooOMeHHHKa. CTaTHUECKUEe XapaKTepH-
CTUKU

20. MaTtemaTi4eckasi MOJIeNIb TEIUIOOOMEHHHKA KaK O0OBEKTa C COCPEIOTOYCHHBIMU Iapa-
MeTpaMu

21. MareMaTuveckasi MOJIeTb TEINIOOOMEHHHKA KaK 00BbEKTa C pacipe/IeICHHBIMU ITapamMeT-
pamu

22. Bono-BoAsHO TEIII000MEHHUK

23. MareMaTuieckasi MOJIEINb Jiea’paTopa Mo AaBJICHUIO

24. MaTteMaTH4eCcKOe ONMCaHNe KOMIICHCATOpa JABJICHUS 110 IaBJICHUIO U YPOBHIO BOJIBI

25. DKcriepuMeHTaIbHas MaTeMaTudeckasi MOJeNb KOMIIEHCATOpa JaBJICHUS

26. BeiBoj1 ypaBHEHHS THHAMUKH TypOOTeHepaTopa

27. AHanu3 TMHaAMHYECKHUX CBOMCTB TypOOreHepaTopa

DK3aMeH MPOBOANUTCA B MUCBMEHHOU (popme, myTeM OTBeTa Ha 2 BOMPOCa U3 BBHIIICTPUBEIECHHOTO
nepeyns. [Ipu 3ToM OIleHMBaeTCS MPABWIILHOCTH U MOJHOTA OTBeTa. MakcHManbHBINA 0asur 3a 3a4er —
50 6amnoB (25 6annoB 3a KaXAblii BOPOC).

dopma oOlleHMBAHNsI OTBETA CTYJE€HTA HAa IK3aMeHe

Bajibl Onenka TpeGoBanus kK 3HAHUAM
(pewTuHrO- IK3aMeHa
BOM OILICHKH) (crangapTHas)
45-50 «OMIUYHON OneHka «OTJIIMYHO» BBICTABISIETCS CTYIEHTY, €CIIU OH

rJ1yOOKO M MPOYHO YCBOMJI MPOTPAMMHBIA MaTepHai 1o
JTUCIUIUIMHE, UCYEPIIbIBAIOIIE, TI0CIeI0BATEIbHO, YETKO
U JIOTUYECKU CTPOMHO €ro M3JjlaraeT, yMeeT TECHO yBS-
3bIBaTh TEOPHUIO C MPAKTHKOM, CBOOOJHO CIIpaBisieTcs ¢
3aJjauaMH, BOIPOCAMHU M JPYTUMHU BHJIAMHU NPUMEHEHUS




3HaHWI MO BOIPOCAM Pa3pabOTKH MAaTEMATHYECKHX MO-
JeNed TEXHOJIOTHYECKNX 00bekTOB ADC.

36-44 «xopouioy OlleHKa «XOpPOI0» BBICTABIAETCS CTYACHTY, €CIM OH
TBEP/IO 3HAET MaTEpHal MO JTUCIUILUIMHE, TPAMOTHO U TIO
CYIIECTBY H3JIaraeT €ro, He JOIMyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOCHI YK3aMEHAIMOHHOTO
ounera.

30-35 «VO081eMBOPUMENLHOY OreHKa «y0BIETBOPUTEIHHOY» BBICTABIISICTCS CTYICHTY,
€CII OH MMEET 3HAHHsI TOJIbKO OCHOBHOTO MaTepuasa 1o
JTUCITUILIMHE, HO HE YCBOWJI €T0 JeTalel, JomycKaeT He-
TOYHOCTH, HEJAOCTATOYHO MPABUIbHBIC (POPMYIUPOBKH,
HAPYIICHUS JIOTHYECKOM IMOCIIeIOBATEILHOCTH B H3IIO-
YKCHHH TIPOTPAaMMHOTO MaTepHara.

0-29 «neyoosnemeopumenvroy | OIIEHKa «HEYTOBJICTBOPUTEIHLHO» BBICTABISIETCS CTY-
JICHTY, KOTOpBIA HE 3HACT 3HAYMTEIBHON YacTH IPO-
rpaMMHOTO MaTepuaja 0 TUCIHIUIMHE, JOIYCKaeT Cy-
[ICCTBEHHBIC OLIMOKH, OCTaBJISIET HE PACKPHITBIMH BO-
MIPOCHI AK3aMEHAIIMOHHOTO OMJIeTa.

YuebHO-MeTOAM4YecKOe U MHPOPMAIMOHHOE oOecneyeHre Y4eOHOH TUCIHU-

IIJINHBI

OcHoBHas nuTeparypa:
1. 3omnotonocos, f. JI. TpyOGuarsie TemmooOMeHHUKH. MoaenrpoBanue, pacueT : MoHorpadus /

A. 1. 3onotonocos, A. I'. baroyraunoBa, A. 5. 3onotonocos. — Cankr-IlerepOypr : Jlanb, 2018. —
272 c. — ISBN 978-5-8114-3411-4. — TekcT : 37eKTpOoHHBIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/112678.

2. Xabapos, C. II. OcHoBbI MogenupoBaHus TexHuueckux cucteMm. Cpena Simintech : yueGHOe
nocodue / C. I1. Xabapos, M. JI. lunkuna. — Cankt-IletepOypr : Jlanp, 2019. — 120 c. — ISBN
978-5-8114-3526-5. — Tekcr : anekTpoHHbIi // JlaHb : anekTpoHHO-OMOmmoTeynas cuctema. — URL:
https://e.lanbook.com/book/118652.

3. OsumnHHHKOB, 0. B. OcHOBHI TeruoTexHuky : yueonuk / FO. B. Opunnnaukos, C. JI. Emuctpa-
toB, 10. U. HlapoB. — Hosocubupck : HI'TY, 2018. — 554 c¢. — ISBN 978-5-7782-3453-6. —
Texkcr:  snmektponHsli /  Jlawp  :  3nekTpoHHO-OMOnuoreyHas  cuctema. —  URL:
https://e.lanbook.com/book/118139 .

JonmonHuTenpHas tuTeparypa:
4. Yedanos, B. M. OcHOBBI TEXHMUYECKOI MEXAHUKH KUAKOCTHU U Ta3a : yueOHoe nocodue / B. M.

Yepano. — Cankr-IlerepOypr : Jlanp, 2020. — 452 c. — ISBN 978-5-8114-3975-1. — Texkcr :
AJIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:

https://e.lanbook.com/book/126917.
5. Tlpormecchl u anmapatsl XUMHYECKOH TexHonoruu. OOmmii kype : yueOHuK : B 2 kauurax / B. T

Atntamreiin, M. K. 3axapos, I'. A. Hocos [u 1p.] ; mox penakiueit B. I'. Airmeiina. — 8-¢ u3j., crep.
— Cankr-IlerepOypr : Jlansb, [6. 1.]. — Kaura 1 : Kaura 1 — 2019. — 916 ¢. — ISBN 978-5-8114-
2975-2. — Tekct : o»nekTpoHHBIH // JlaHb : dJeKTpoHHO-OMONMMOTeuHas cucrtema. — URL:
https://e.lanbook.com/book/111193.

6. [Hanmomnukos, B. B. TypOuHbI TEMIOBBIX U aTOMHBIX JIEKTPHUECKUX CTAHIUH : yueOHOE Io-
cobue / B. B. lllanomuukoB. — KpacHogap : Ky6oI'TY, 2019. — 191 c. — ISBN 978-5-8333-0872-
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7. Emuctparos, C. JI. KorenbHbIe YCTAaHOBKH U TIaporeHeparopsl : yuednoe nocoodue / C. JI. Enu-
ctpatos, 0. U. IllapoB. — Hoocubupck : HI'TY, 2017. — 102 c. — ISBN 978-5-7782-3442-0. —
Tekcr:  amektponHsii /  Jlamb @  anekrpoHHO-OMOmmoreunas  cmcrema. —  URL:
https://e.lanbook.com/book/118136.

8. Sxybenko, M. A. TexHOIOTHYECKHE MPOIECCHl MPOU3BOJICTBA TEIJIOBOM M SJIECKTPUUCCKOMN
sHeprun Ha ADC : yuebHOoe ocodue / 1. A. Axybenko, M. D. ITunuyk. — Mocksa : HUAY MUDU,
2013. — 288 c. — ISBN 978-5-7262-1766-6. — Tekct : smekTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/75782 .

9. Tpyxun, M. II. MoxenupoBanue curHagoB U cucreM. OCHOBBI pa3pabOTKH KOMIIBIOTEPHBIX

MoJiesiel ccTeM U cUrHaioB : yuebnoe nocooue / M. I1. Tpyxun. — Cankt-IletepOypr : Jlans, 2019.
— 212 ¢. — ISBN 978-5-8114-3674-3. — Tekcr : anekTpoHHbIHN // JlaHb : 31IeKTPOHHO-OMOIMOoTeUHAs
cucrema. — URL: https://e.lanbook.com/book/118651.

[Tporpammuoe obecrieueHre U IHTepHET-pecypChl:
10. «Simintechy,
11. https://help.simintech.ru/#o_simintech/o_simintech.html - cnpaBounas cucrema SimInTech.
12. https://www.atomic-energy.ru/ - udopmannoHHblit mopTain «AToMHast d3Heprus 2.0»
13. https://rosatom.ru/ - opurransHbIi caliT Kopropanuu Pocatom.

MarepuajibHO-TeXHHYECKO0e o0ecredyeHne y4eOHOM QU CIMITMHBI

.HGKI_[I/IOHHBIG 3aHATUS TIPOBOAATCS B CHICHHUAIM3UPOBAHHBIX ayAUTOPUAX, OCHAILICHHBIX MYIJIb-
TPIMe)IHﬁHBIM 060py,ZLOBaHI/IeM. HpaKTI/I‘IeCKI/Ie 3aHATUS TPOBOIAATCA B ayAHUTOPHUAX, OCHAIICHHBIX
KOMIIBIOTCPAMHU.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN /ISl CTY/IEHTOB

1. Ykazanus 11 npOCayIIMBaHUS JEKIIHI

[lepen HauanoM 3aHATUI BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IJIAHOM MPOBEAEHUS JIEKLIUN
U CIIMCKOM PEKOMEH/I0BaHHOM JTUTEPaTypHl.

Ilepen nmocemeHneM ouepeIHON JIEKIIMHA OCBEXXHUTD B MAMSITH OCHOBHBIE KOHILIETIINY ITPOWIEHHO-
ro panee marepuana. [ToIroToBUTs mpu HEOOXOIUMOCTH BOIIPOCH! IpenoaaBarento. He Hajo onacars-
Csl, YTO BOIIPOCHI MOT'YT OBITh IPOCTHIMH.

Ha nekuun ocHOBHOE BHHMMAaHHE ClelyeT YAEIATh He (opMysiaM U MaTeMaTHYECKUM BBIKJIA[I-
KaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, ONPECICHUSAM U IOCTAHOBKAM 3ajiau.

B npornecce nzydeHus JEKIMOHHOTO Kypca HEOOXOIMMO O BO3MOKHOCTH YacTO BO3BpAIaThCs
K OCHOBHBIM MOHSATHUSM M METOJIaM peIlIeHus 3a7au (3/€Ch BO3MOKEH BHIOOPOUHBIM KOHTPOJIb 3HAHUI
CTYIEHTOB).

XenarenpbHO UCIIONB30BATh KOHCIIEKTHI JIEKIUI, B KOTOPBIX MCIOJIb3YETCA MPUHATAs Npenoja-
BaTelIeM CUCTeMa 0003HAUCHHH.

Jlnst 6onee moapoOHOro U3ydeHUs: Kypca cieayeT paboTaTh ¢ peKOMEHJOBAaHHBIMU JIUTEPATYp-
HBIMHM UCTOYHUKAMH U BHOBB MOSABIISIOIMMUCS UICTOYHUKAMHU.

2. Yka3zaHus I y49acTHsl B IPAKTUYECKUX 3aHATHAX

[lepen mocemienreM ysiICHUTh TEMY IMPAKTHUYECKOIO 3aHATUS U CAMOCTOSITENIbHO HU3YyYUTh TEOpe-
TUYECKHUE BOTIPOCHI.


https://e.lanbook.com/book/151182
https://e.lanbook.com/book/118136
https://e.lanbook.com/book/75782
https://e.lanbook.com/book/118651
https://www.atomic-energy.ru/
https://rosatom.ru/

B koHI11e 3aHATHA TpH HEOOXOAUMOCTHU BBIACHUTH y MIPENOaBaTelNsl HESICHBIE BOIIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHITOTHEHHUS Pa0OThl HEOOXOAUMO paclevaraTh.

3. CamocrosTenpHas paboTa CTYI€HTOB OOBIYHO CKJIA/IbIBACTCS U3 HECKOJIBKUX COCTaBJIAIOIINX:

- paboTa ¢ TeKCTaMu: y4eOHUKaMH, HCTOPHUYECKUMH NEPBOMCTOUHUKAMH, JOMOTHUTEIBHOM Ju-
TepaTypoi, B TOM YKCJIe MaTepuallaMi HHTEPHETA, a TaKKe MPOpadoTKa KOHCIIEKTOB JIEKIIUI U BOIPO-
COB JIJIl CAMOCTOSITEJILHOI'O U3yUECHMUS,;

- IOJITOTOBKA K IIPAKTUYECKUM 3aHATHUM;

- IOJITOTOBKA K 3K3aMEHY HEIOCPECTBEHHO IIEPe]] HUM.

Takum oOpa3om, camocTosATeNbHas paboTa CTYAECHTOB SBISETCA HEOOXOAWMBIM KOMIIOHEHTOM
HOJTy4€HHs IOJTHOLIEHHOTO BBICIIEr0 0Opa30BaHMUL.

MeToanuyeckue peKOMEHIANUM AJIs NpenoaaBareien
1. Yka3zanus 1 IpoBEAECHUS JTEKIUI

Ha nepBoii BBOHOI JieKuu crenarh o0l 0630p copepxkaHusl Kypca U OTMETUTh HOBBIE Me-
TOJIbI M MOJAXOBI K PELICHUIO 3ajjay, pacCMaTPUBAaEMbIX B Kypce, JOBECTH J0 CTYJIEHTOB TpeOOBaHMS
Kadeapel, OTBETUTH HA BOIIPOCHI.

IIpu noAroToBKE K JEKIMOHHBIM 3aHATUSAM HE00X0AUMO IPOAYyMaTh IJIaH €ro MpoBeAEHus, Co-
Jiep>KaHue BCTYIHUTEIbHON, OCHOBHOM M 3aK/IIOUUTEIbHON YaCTH JIEKIIMU, O3HAKOMUTBCS ¢ HOBUHKAMU
y4eOHOI ¥ METOAMYECKON JTUTEPATyPHI, MyOIUKAIUAMHU EPUOINIECCKOM TIeYaTH 10 TeMe JICKITMOHH O-
IO 3aHATHs. Y TOUHUTH IUIaH NPOBEIECHUS PAKTUYECKOr0 3aHATUS 110 TeMe Jekuuu. [lepen nsnoxxenu-
€M TEeKYIIETO JIEKIIMOHHOTO MaTepHaja HallOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX HA MPEIbITY-
mmx Jiekiusax. C 3Toi 1enblo 3aJaTh HECKOJIBKO BOIPOCOB ayAUTOPUU M OCYIIECTBUTH BHIOOPOUYHBII
KOHTPOJIb 3HAHHUS CTY/IEHTOB.

B Xxoze neKmoHHOro 3aHsTHs NPENoAaBaTellb 10JKEH Ha3BaTh TEMY, ydeOHble BOIIPOCHI, O3HA-
KOMUTB CTYJEHTOB C IEPEYHEM OCHOBHOM U JIOTIOJHUTENIBHOM JINTEPATYPHI IO TEME 3aHATHsL. Packpbl-
Basl cojiepKaHue y4eOHBIX BOIIPOCOB, aKLIEHTUPOBATh BHUMAHUE CTY/IEHTOB HA OCHOBHBIX KaTEropusx,
SBJIGHUSAX U TPOIECCaX, OCOOEHHOCTAX HX NMPOTEeKaHMs. PacKppIBaTh CYIIHOCTh U COJAEpKAHHUE pa3-
JIMYHBIX TOYEK 3PEHUSI U HAYUYHBIX [10IX0/10B K 00BSICHEHUIO TEX WM UHBIX SIBJICHUI U ITPOLIECCOB.

Crnenyer apryMEHTHPOBAHO OOOCHOBATH COOCTBEHHYIO IMO3HIIMIO TIO CHIOPHBIM T€OPETHUYECKUM
Bonpocam. [IpuBoauTe npumepsl. 3aaBaTh MO XOAY M3JI0KEHHS JEKIMOHHOIO MaTepuallia putopude-
CKHE BOIIPOCHI U CAMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMHU MBICIUTEIBHOMN Jes-
TEJIBHOCTHU CTYJEHTOB, MOBBIIIEHUIO X BHUMAHUS U MHTEpPECA K MaTepHally JIEKIIMH, €€ COACPKAHUIO.
[IpenoaBaTens AOMKEH PyKOBOAUTH PabOTOM CTYyJJEHTOB MO KOHCHEKTHUPOBAHUIO JEKIIMOHHOIO MaTe-
puana, moA4epKUBaTh HEOOXOAUMOCTh OTPAXKEHMS B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUHM H3ydaeMoil
TeMBbI, 0CO00 BBIIENSSL, KaTeropuanbHbIi anmapar. B 3akimouuTenbHON yacTd JIEKIMH HEOO0XOIUMO
chopMynupoBaTh OOIIKME BBIBOJBI IO TEME, PACKPHIBAIOIINE COJIEpPKaHNE BCEX BOMPOCOB, MOCTABJICH-
HBIX B JeKIMU. OOBSBUTH IUIAH OYEPEAHOT0 MTPAKTUUECKOT0 3aHATHS, JaTh KpaTKUE PEKOMEHIalluu 110
MOJITOTOBKE CTYJIEHTOB K MPAKTUYECKOMY 3aHATHIO. ONpenenuTh MECTO U BpeMs KOHCYJbTAl[UU CTY-
JIEHTaM, MOKEeIaBIIUM BBICTYIIUTH C JIOKJIa/laMu U pedepaTamu.

Ha nmocnenneit nexuuu yaenuTh Bpems Uid 0030pa Hambosiee BaKHBIX IOJIOKEHHUH, paccMoT-
PEHHBIX B Kypce.

2. Yka3aHus 1715 NPOBEACHUS IPAKTUYECKUX 3aHATUN

YeTko 0003HAYUTH TEMY MTPAKTHYECKONU PaOOTHI.

OO6cyauTh OCHOBHBIE MIOHATHUS, CB3aHHBIE C TEMOU PabOTHI.

B mporuecce pemienus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMHU O MPaBUIBHOCTU MPUMEHEHHUS
TEOPETUYECKUX 3HAHUU.



OtMmeuaTh CTYACHTOB, Han0oJIee aKTUBHO yJaCTBYIONINX B PELICHUH 33134 U TUCKYCCHSAX.

B KkoHIIe 3aHATHA 337aTh ayJIUTOPHH HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, MIPOKOHTPOIMPOBATH
XOJI BBITIOJHEHUS PAKTHYECKON PaOOTHI.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSITEIbHON Pa0OTHI CTYAECHTOB

[To ycmoTpeHuio npenoaaBares 3aJaHie Ha CAMOCTOSTENIbHYIO0 paboTy MOXKET ObITh HHIUBUIY-
AJTBHBIM WIIN (PPOHTAIIBHBIM.

[Tpu ucnonp30BaHUM MHIMBHIYAIBHBIX 33aHUIl TPeOOBATh OT CTYIEHTAa MHCHMEHHBIH OTYET O
IPOJICIAHHOM padoTe.

[Tpu npuMeHeHnN (QPOHTATBHBIX 3aJaHUN BECTH KOJJIEKTUBHBIC OOCYXIEHHS CO CTYICHTaMH
OCHOBHBIX TEOPETUYECKUX TTOJIOKEHUH.

C uenpio KOHTPOJISI KaYeCTBA BBHIIIOJIHEHUSI CAMOCTOSITETIbHON paboThl TpeOOBAaTh WHAWBUYAIIb-
HBIE OTYETHI (JOMYCTUMO BMECTO MUCHMEHHOTO OTYETa NMPUMEHATh MHIUBUAYaJbHbIE KOHTPOJIbHbIE
BOIIPOCHI).

[IporpamMma coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusmu OC HUAY MUDU u yueOHBbIM TU1a-
HOM OCHOBHOH 00pa3oBareibHON Iporpammsl 1o cneruaibHocTd 14.05.02 AToMHBIE CTaHIUU: TPO-
€KTUPOBAHHUE, DKCILTyaTallus U UHKUHUPHHT.

PaGouyto mporpammy cocTaBuil JOLEHT ' Medenona HO.A.

PenenseHnT: nonent Edpemona T. A.

[Tporpamma onobpena Ha 3acenannun YMKC 14.05.02 AToMHBIE CTaHIIUU: TTPOCKTHUPOBAHUE,
sKkcrnTyatanus ¥ mekuHUpuHT oT 15.11.2021 roma, mporokost Ne2.
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