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1. He.]'ll/l OCBOCHHA TUCHUIIIMHBI

LlensiMu OCBOCHUS JUCHUIUIMHBI SBISICTCS (OPMUPOBAHHE Yy OOyUYaIONUXCS
OTIpEICNICHHOTO0 COCTaBa KOMIIETEHIMH (pe3ylbTaTOB OCBOCHMS) MJi1 MOJATOTOBKH K
npodeccCHOHATLHOM JIEATEIILHOCTH (B COOTBETCTBUH C II. 3).

2. MecTto aucuuiyinibl B ctpykrype OOITL

JucuumimHa  «ABTOMAaTH3alUsS HA  Pa3JICMTENbHBIX  MPEANPHUATHSIX  SACPHOTO
ToruMBHOTO 1HKIa» b.M.3 orHocuTcs Kk pazgeny (Oymoky) yueObHoro miana OOIL:
Bapuarusnas yacts. Moyinb criennanu3anuu ' M30TonHbe TEXHOJIOTUU U MaTEepHaIbl"

KoppexkBu3uTHI:

1. TlepcrieKTUBHBIEC TEXHOJIOTHUH SCPHOTO TOIUTMBHOTO ITUKJIIA

2. O6opynoBaHue NPEANPUATHH SASPHOTO TOIUIMBHOTO IHKIA

ITocTpeKkBU3UTHI:

N3otonmHo-mMoauduimpoBaHHbie MaTEPHAIIBI

JlazepHble U30TONHBIE TEXHOJIOTHUH U JIA3EPHBIE METOAbI THATHOCTUKU
MoaenupoBaHue U ONTHMH3ALHS (PU3UKO-XUMHUUYECKHUX ITPOIIECCOB
["a3odazHbie METOIBI pa3aeiieHUs] H30TOIIOB

N3o0TomnHas CeJIeKTUBHOCTD B (PU3MKO-XUMHUYECKHUX MpoIieccax
Paznenenne MHOTOKOMITOHEHTHBIX M30TOMHBIX CMecer
DJIEKTPOXUMUYECKUE TEXHOJIOTUH Pa3ACICHUs U30TOMOB
MemOpaHHBIE MPOIECCHl K TEXHOJIOTHU

NGO~ wWNE

3. [Inanupyemble pe3yjbTaThl 00y4eHHS MO TUCHUTLINHE

B cootBerctBumn ¢ tpeboBanusimu OOIIl ocBoeHHEe AMCUMILIMHBI HANpaBI€HO Ha
(dbopMHpOBaHKE y CTYJIEHTOB CJEIYIOIUX KoMneTeHuil (pe3yabTaroB ocsoerus OOII), B
T.4. B coorBeTcTBHH ¢ PI'OC 3++ BO 1 npodeccronanbHbiMu cTangapTamu (tadum. 1):



Cocmasnsaiowue pesynomamog ocgoenuss OOI1

Tabmauua 1

Kowmnere CocraBasionme pe3yJibTaTOB 0CBOEHHS
PesyabTatel | yyyy no
0CBOEHHS ®roc, Branenue
001l CYOC Kon OIIBITOM Kox YMeHus Kon 3HaHus
MaTeMaTHYECKOTO aHalu3a U UCTIONB30BaTh OCHOBHBIE OCHOBHBIX 3aKOHOB
P7 OK-4 MOJIENIUPOBAHMUsI, TEOPETUUECKOTO 3aKOHBI €CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHBIX
I1K-4 B.7.1 | u3KCHEepUMEHTAIBHOTO V.7.1 | aucuuIuIuH B 3.7.1 | mucuuIuIuH
[IK-14 HCCIICIOBAHUS npodheCCUOHATBHOM
JICSITETIbHOCTH
9KCIUTyaTaI[il COBPEMEHHOTO 0CBaMBaTh TEXHOJIOTHYECKUE CHOCOOOB MOHTaXa, HaJIaIKH,
¢usHIecKoro 000pyIOBaHUS U MPOLIECCHI B XOJI€ OATOTOBKU UCTIBITAHHS U C/Ia9H B
P10 B.10.1 pudopoB v10] | MPOM3BOICTBA HOBBIX 3101 | PKCTUIYaTalIo ONBITHEIX
o ' MaTepHaJioB, IPUOOPOB, ’ 00pa3noB npudopoB,
YCTaHOBOK M CHCTEM YCTaHOBOK, Y3JI0B, CHCTEM U
neraneu
cbopa u aHanM3a V.12.1. | ucnonp30BaTh METOJI0B MaTEMAaTUYECKOTO
nH(pOPMaMOHHBIX HCXOIHBIX nH(pOpMaMOHHbBIE TEXHOJIOTHH MO/JIETTMPOBAaHMS TPOIIECCOB U
P12 B.{2.] | /AHHBIX JUIi IPOEKTHPOBAHNS pu pa3paboTKe HOBBIX 3121 00BEKTOB Ha 0a3e CTaHIapTHBIX
T pUOOPOB U YCTAHOBOK YCTaHOBOK, MaTepUaoOB U 7" | makeToB aBTOMAaTH3UPOBAHHOTO
mpubopoB MIPOEKTHPOBAHUS
HCCIIeI0BaHUI




B pesynbrare ocBOCHUS AUCIUILIAHBI CTYIEHTOM JIOJKHBI OBITH JOCTUTHYTHI
CIeNyIoIre Pe3ynbTaThl (TadI. 2):

Tabnuna 2
Inanupyemole pezyiomamol 00yueHUs1 N0 OUCYUNTIUHE
No i/t Pesynbrar
P11 CTymeHT JOJDKeH: 3HAaTh OCHOBHBIE CIOCOOBI W YCTAaHOBKH  JUIS

IKCIIEPUMEHTAIIBHOTO  WCCIEIOBaHUS  (U3MKO-XUMHYECKHX  CBOICTB
pa3AeIUTEIbHBIX CHCTEM U CIIOCOOBI 00pa0OTKU MOyYeHHON WH(POpMAIHH;
TEPMHUHOJIOTHIO, HCIIOJIb3yEMYI0 ISl ONHMCAaHWS METOJNOB pa3JesICHHs
M30TOIOB; yMETh HAaxOAWTb M HUCIOJb30BATh HAYYHO-TEXHUYECKYIO
MHPOPMAIMIO B UCCIEAYeMOI 00JIaCTH M3 Pa3IMYHBIX PECYpPCOB, BKIIOYAs
MHTEPHET; BJIAJETh ONBITOM PAa0OTHI M HMCIIOJIB30BAaHUS B XOJ€ MPOBEACHUS
UCCIICIOBaHUI HAy4YHO-TEXHUUYECKOH WH(popmanuu, HHTepHET-pecypcos,
0a3 TaHHBIX, TOUCKOBBIX CUCTEM U JIp. B 00JIACTH M30TOIHOTO pa3/eicHuUs, B
TOM YHCJIC, HA HHOCTPAHHOM SI3bIKE

P/12 CTyaeHT JOJKEH: 3HATh CIEUUATIbHBIC pPa3feiibl MaTeMaTUKH, (DU3UKU U
XUMUH, JIeKAIIFMe B OCHOBE CIIOCOOOB, MPUMEHSEMBIX JUIsl OpraHu3aIlif
MPOIIECCOB M30TOIMHOTO PA3/CIICHUs; YMETh HCIOIb30BAaTh OCHOBHBIE
3aKOHBI E€CTECTBEHHOHAYYHBIX JHUCUUIUIMH TPU OMHCAHUU OOMEHHBIX
MPOIIECCOB; BIJIAJETh YCTOMYMBHIMU HaBBIKAMU MPOBEIACHUS TEOPETUUECKUX
pacyeToB M MOJCIMPOBAHHUS  IPOIIECCOB  HM30TOIMMHOIO OOMEHa C
WCIIOJIb30BAaHUEM KOMITBIOTEPHOM TEXHUKU, OOpabOTKH, CHCTEMAaTHU3alluu U
aHaJIM3a MOJYYeHHBIX Pe3yJIbTaTOB

P13 CTyneHT JOJDKEH: yMeTb MOAOUpaTh CHOCOOBbI pelIeHHs] MOCTaBICHHON
3ala4yd 1O 33JaHHBIM YCIOBHUSIM pabOThl pa3EIUTENbHOM YCTAaHOBKU;
ONpENEIATh IOCIEI0BATEIbHOCTh W IPOBOJUTH  PacyeT OCHOBHBIX
[apaMeTpPOB YCTAHOBKU JUIA pa3JelIeHUs M30TOIOB; ONTUMHU3UPOBATH
KacKaJipl ¢ 1enblo obecnedyeHus MmakcuMainbHoro KIIJ1 ux paboTsl

P14 CTyaeHT MODKEH: 3HATh MOJIXOJbI K MaTeMaTUYECKOMY MOJEITHPOBAHUIO
THAPABIMYECKUX U pPa3JeTUTENbHBIX TPOIleCCOB B Hauboliee YacTo
WCTIONB3YEMBIX  CHUCTEMax; YMEThb OMNpeAeNiaTh  (U3UKO-XUMHUYECKUE
XapaKTEPUCTUKHU Pa3JEIIMTEILHOIO MPOLEecca U KPUTUUECKH UX OLIEHUBATh;
WCMOJIb30BAaTh MPHUKJIATHBIE MPOrpaMMbl [JII MOJEIMPOBAHUS M pacueTa
pa3ienuTEeNbHBIX YCTAaHOBOK C HCIOJNb30BaHueM OBM; Bianers ombiToM
MOATOTOBKM JAHHBIX M COCTABJICHHS OTYETa MO TpOJeiIaHHOW paboTe B
COOTBETCTBHUH C TpeOOBAHUS HOPMATHBHOW JJOKYMEHTAITUHI

P15 CTyneHT AOJDKEH BIAJETh ONBITOM HCIOJIb30BaHUS HAYyYHO-TEXHUYECKOU
nH(OpPMAlIUM OTEUECTBEHHBIX M 3apyOekHBIX AaBTOPOB IO TEMAaTHUKE
WCCTIEIOBaHMS, COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTHA M 0a3bl TaHHBIX
B CBOCH MpeMETHOI 0bacTu

P16 CryaeHT A0KEH 3HaTh YCTPOMCTBA OCHOBHBIX JIEMEHTOB PA3JEIUTEIBHOIO
KacKaja; BJIAJIETh IIPUEMaMU CUHTE3a DJIEMEHTOB U METOJUKAMM pacdera
HEKOTOPBIX CXEM pa3/IeINTEIbHbIX KACKaJ0B

Pa7 CTymeHT [OKEH 3HAaThb CHOCOOBI KOMIIOHOBKH — TEXHOJIOTHYECKOTO
000pyI0BaHUs KACKa0B




4. CTpyKTYpa M cofiep:KaHue JMCIUIIIHHbI

Pazgen 1. Cucrema TeXHOJOTMYECKOr0 KOHTPOJS M YyIHPaBJIeHUS
pa3aeuTeLHOrO MpeInpusTHs

B pazoene paccmompenvt gpynkyuu asmomamusupo6aHHou cucmemol KOHMpous u
VAPAGNEHUsL  MEeXHONO02UYECKUM — NPOYeccoM, annapamypd, UCnoav3yemas Ois
VAPAaeieHus, KOHMPOIb MEXHOIOSUUEeCKUX NaApamMempos8 U d6apuiiHas 3auuma
OCHOB8HO20 000pY006aHUs, ee HA3ZHAYeHUe, OUCTNAHYUOHHOE YNpAasileHue OCHOBHbIM
0bopyoosanuem, OJIOKUPOBKU.

TeMBI JeKIMH:
1. ABTOMaTH3MpOBAaHHAs CUCTEMA KOHTPOJS M YIPABJIEHUS TEXHOJIOTHMUYECKUM
MIPOIIECCOM.

TeMbl NPAKTHYECKHUX 3AHATHH:

1. KomnbloTepHblli  TpeHaXkep  oOmeparopa  CUCTEMBbl  YIPaBIICHUS
pa3aenuTenabHbIM npeanpustueM. OCHOBHOE TEXHOJIOTHYECKOe 000py10BaHHUE.

2.  KoMmblOoTepHBII  TpeHakep  omeparopa  CHUCTEMBI  yIpPaBJICHUS
pa3aeIuTEIbHBIM IPEIIPUITHEM. BcenomorarensHoe TEXHOJIOTMYECKOe
obopymoBaHue.

Ha3Banus 1adbopaTopHbIX padoT:

1. ABromaTu3upOBaHHAs cucTeMa YIHpaBJICHUS pa3aenuTeENbHbIM
MIPEANPUSITHEM.

2. anaBneHHe OCHOBHBIM U BCIIOMOTI'aTCJIBHBIM O60py,I[OBaHI/IeM B IITATHBIX U
aBapUIHBIX CUTYaIUAX.

Pa3znesn 2. JlaTYUKH TeXHOJOTMYeCKOr0 KOHTPOJISI M AaBapMIHOM 3alUTHI
pa3eMTeIbHbIX NpeanpusTHi

B pasoene paccmompenvi  ocnosHble  Oamuuku — A8APULHOU  3aAuumel U
MEXHON02UYECKO20 KOHMPO pa30eiumenbHo20 Npeonpusmus, ux Ha3HavyeHue,
NPUHYUN Oetucmaus, YCmpoucmeo.

Tembl JeKkumii:
2. JlaTyvKy aBapUTHOM 3aIUTHI.
3. TIpuGops! U 1aTYNKU TEXHOIOTMYECKOTO KOHTPOJIS.

Tembl NIpaKTHYECKUX 3AHATHIA:

3. Hactpoiika ycTaBku cpabaTbIBaHUS JTaTIHKA.

4. KoHTpoJb pexuMa paboThl TEXHOJIOTMYECKOTO 000y J0BaHUS.

5. U3mepenue naBieHus ¢ momonisio garankoB MC-IVA u OM-6.

6. HM3mepenue TtemmepaTypbl KHJIKOTO a30Ta C IIOMOIIBIO TEPMOMETpa
COIPOTHBIIEHUS.

Ha3panus 1a6oparopHbIX padoT:

3. KommbroTepHsrit TpEHaXep omneparopa CUCTEMBI yIIpaBJICHUS
pa3fenuTenbHbpIM npennpuatueM. OO0pynoBaHME JIMHUM MEXKACKaJHBIX
KOMMYHUKAaIWN.




4. Pa3mernieHne JaTYMKOB aBaApUUHOW 3aIIUTHI M TEXHOJOTMYECKOTO0 KOHTPOJIS
Ha 000pYyIOBaHUHU PA3JICTUTEIHHOTO MPEATIPUSATHS.

Paznen 3. Hcnosab3oBaHMe peryjiasiTOpoB U KJIANAHOB B CHCTeMe
ynpaBJieHHsl pa3/leJINTeJIbHOI0 NpeANpusTHSA

B paszoene paccmompenvi munvl pecynsimopoe u KIanamos, ux MapKupoeKa,
YCMPpOUCmE0, NPUHYUN pabomul, HA3HAYeHUe.

TeMBI JeKIMH:
4. Perynaropsl OpsMOrO W HENpsMOro JeicTBus. PyuHble, MOTOpHBIE M
ObICTpO3anopHele, OaliacHbIe KIIalaHbl.

TeMbl NPaKTHYECKHUX 3AHATHI:
7. OnpeneneHne CTaTHYeCKUX XapaKTePUCTUK PErysiTopa.
8. Hactpoiika perynstopa Ha 3alaHHOE JIaBJICHHE.

Ha3Banus jadbopaTopHbIX padoT:

5. PazMenienre u MapkupoBKa KJIallaHOB Ha O00OpYIOBAaHUU Pa3JeIUTEIbHOIO
MIPEANPUSATHS.

6. IlepeBop perynsaTopoB ¢ Oaiinaca Ha aBTOMAaTUYECKYIO pabOTy U 0OpaTHO.

5. Opranusanusi cCaMOCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosiTenbHast ~ paboTa  CTYJE€HTOB IpPU  H3YYEHUHU  AUCLUILIMHBI
IpeJyCMOTpeHa B BUax U popMax, MpUBEeIeHHBIX B Ta0I. 3.
Ta6muma 3

OcHosHble 8UObL U PopMbL CAMOCMOSMETLHOU PAOOMbL

Oo0nLem

Buabl camocTosiTeILHOH paGoThI
BpEeMEHH, 4

Paboma c¢ nekyuoHmblM Mamepuaiom, HOUCK U 0030p Jaumepamypvl u | S
NEKMPOHHBIX — UCTMOYHUKOS UHDOpMAYUU HO  UHOUBUOYAIbHO  3A0AHHOU
npobreme Kypca

HSyUeHue mem, 6bIHECEHHbIX HA CAMOCIMOAMENbHYIO npopa6oml<y

Touck, ananus, cmpykmypuposanue u npezenmayus. uHpopmayuu

N| o1l o1

H€p€60() MeKCmoe6 C UHOCMPAHHbIX S13bl1KO6

Iloozomoska k nabopamopueim pabomam, K npakmudeckum u cemunapckum | 10
SAHAMUAM

Buinoanenue  kypcoeoii  pabomer  umu  npoekma, — paboma  Hao | 20
MENCOUCYUNTTUHADHBIM NPOEKINOM

Hccneoosamenvckas paboma u  yuacmue 6 HAYYHBIX — CMYOEHYecKux | S
KOH@EepeHYusIX, CEMUHAPax u OAUMnNUadax

Ananuz Hayunvix nybauxayuili no 3apamee onpeoeneHHou npenodasamenem | 3
meme

Tlodzomoska K KOHMPOALHOU pabome U KOLLOKGUYMY, Ou. 3auemy, sk3ameHy | 5

6. Ouemca KavyeCcTBa 0CBOCHUSA JUCHUIIJINHBI

OneHka KauecTBa OCBOEHUS JUCLMIUIMHBL B XOJ€ TEKYLIEH M MPOMEKYTOUHOU




aTTecTalii OOYYaIOIUXCsl OCYIIECTBISIETCS B COOTBETCTBHH C «llonoxkenuem o
MPOMEXYTOUHON  aTTecTalMu  CTYJEHTOB  TOMCKOrOo  MOJUTEXHHUYECKOTO
YHUBEPCUTETA.
MakcumanbHOE KOJIUYECTBO OAJIJIOB MO TUCHHIUIMHE B cemecTpe — 100 6amios,
B T.4..
— B paMkax Tekyiero koHTposs — 100 6amos,
— 32 IPOMEKYTOUHYIO aTTecTaluto (3a4er) — 0 6auios.
OneHka KayecTBa OCBOCHHS JAUCHUUIUIMHBI HPOU3BOAUTCS IO pe3yibTaTaM
OIICHOYHBIX MEPOIPUSITHH.
OneHoYHbIe MEPONPUATHUS TEKYIIEr0 KOHTPOJIS MO pa3jesiaM U BuJaaM yueOHOU
JeATEIbHOCTU IpuBeleHbl B [Ipunoxenun «KameHIapHbIM PEUTUHI-IUIAH U3Y4CHUS
JTUCIUTUIAHBD.

7. Y4eOHo-MeTOoAHYecKOe U MH(OPMAIIMOHHOE o0ecriedeHe TUCIUTIIHHBI
7.1 Meroanueckoe odecneyeHme

OcHoBHas nuTepatypa:

1. Uzomonwi: ceoticmea, nonyuenue, npumenenue. B 2 m. T.1/1oo peo. B.IO.
bapanosa. M., ©DUIMATIIUT, 2005. — 728 c.

2. Teopus kacxkadoe O0ns paszoenenus OUHAPHBIX U MHO2OKOMNOHEHMHbIX
uszomonuvix cmeceu: Yuebnoe nocooue / I'A. Cynabepuosze, B.A. I[lanxum, B./].
bopucesuu, B.J[. bopman, A.B. Tuxomupos; noo peo. npogh. B.J[. bopmana. M.:
HUAY MUDH, 2011. 368 c.

3. Pazoenenue uzsomonos ypaua [Dnexkmponnwiii pecypc]: yuebnoe nocooue ons
8y306 / A.A. Opnos, A.B. Abpamos; Hayuonanonwviii uccnedosamenvckuti Tomckuil
noaumexuuyeckuul ynusepcumem (TI1Y). — I xomnvromepnuwii ¢avin (pdf; 1.9 MB). —

Tomck: H30-60 TIIY, 2010. — 3acnasue ¢ mumynvHo2o 3Kpana. — ONeKMpOHHAA
sepcus neuamuou nyoaukayuu. — Jocmyn uz xopnopamusHnou cemu TIIY. —
Cucmemnvle mpebosanus: Adobe Reader.

http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf

4. A. Yu. Smirnov, G. A. Sulaberidze. Comparison of methods of enriching
intermediate components in cascades with the same number of separative elements.
Atomic Energy, Vol. 117, No. 5, March, 2015 (Russian Original Vol. 117, No. 5,
November, 2014). DOI 10.1007/s10512-015-9931-7.

5. G. Sulaberidze, Shi Zeng, A. Smirnov, A. Bonarev, V. Borisevich, Dongjun
Jiang. Efficiency criteria for optimization of separation cascades for uranium
enrichment.  Nuclear  Engineering and  Technology = November 2017,
https://doi.org/10.1016/j.net.2017.10.008.

JlononHUTENBHAS IUTEPATYpA:

1. Uonoobmennas  mexnonocus pazoenreHus U  OYUCMKU  Beujecms
[Onexmponnsiii pecypc]: yuebnoe nocodoue / A.Il. Bepeyn, B.®. Mouukun, A.B.
Bnacos;  Hayuonanouwlti  uccireoosamenvbckuil Tomcxuii  noaumexnuyeckull
yrusepcumem (TI1Y). — 1 xomnviomepnuwiii gatin (pdf; 2.4 MB). — Tomck: 2010. —
3acnasue ¢ mumynvnozo skpauna. — Jocmyn uz cemu HTBE TIIY. — Cucmemmsie
mpebosanus: Adobe Reader.

2. Tuopoeazoounamuxa pazoeiumenbHblX npoyeccos [InekmpouHvlil pecypc]:
yueonoe nocooue / JI. I'. Buoses; Hayuonanvuuiti uccnedosamenvckuti Tomckuil


http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf
https://doi.org/10.1016/j.net.2017.10.008

noaumexuuyeckutl ynugepcumem (TI1Y). — 1 komnviomepnwitl ¢aiin (pdf; 683 KB). —
Tomck: H30-60 TIIY, 2010. — 3acnasue ¢ mumynvHoeo 3Kpana. — Jlocmyn u3
xkopnopamusroti cemu TI1Y. — Cucmemnvie mpebosanus: Adobe Reader.

3. Pozen A.M. Teopus pazdenenus uzomonog 6 Koiouuwax. — M.: Amomuzoam,
1960. — 436 c.

4. Onmuyeckoe u na3epHO-XUMUYECKOe pazoelleHue U30MOono8 6 amoMAapHbIX
napax / I.A. Boxan [u Op.]. — M.: @Quzmamaum, 2010. — 224 c.: un. — bubauoep.: c.
214-224. — ISBN 978-5-9221-1151-5.

5. Qusuueckue ocHOBbI pazoenenus U30MONos 8 243060l yeHmpugyee: yuebHoe
nocooue / B.JI. bopucesuu [u Op.]. — Mockea: H30-60 MOU, 2011. — 277 c.. un. —
bubnuoep.: c. 266-270. — ISBN 978-5-383-00588-0.

7.2 NudopmanuoHHoe odecrieyeHune

Internet-pecypcst (B T.4. B cpene LMS MOODLE wu np. obpa3oBaTelibHBIE |

OUOIMOTEYHBIE PECYPCHI):

1. www.lib.tpu.ru/

2. www.lib.tsu.ru/

3 www.elibrary.ru/
4. WwWw.scopus.com/
5
6
7

. www.wokinfo.com/russian/
. http://www.rosatom.ru
. http://window.edu.ru/
HCHOJ’ILSyeMOG JJUOCH3WOHHOC IIPOI'paMMHOC 06CCHC‘ICHI/I6 (B COOTBCTCTBUU C
IMepeuHem JIMLEH3HOHHOTO MPOrpaMMHOro odecneuenusi TITY):
1. Microsoft Office (Excel, Word, PowerPoint);
2. Mathcad;
3.  Mathlab.

8. MaTepuaibHO-TeXHUYECKOEe o0ecnevyeHue T CUUIIMHBI

OcHoBHOE MaTepHaIbHO-TEXHUYECKOE obecrnieueHue JUCLUTIITUHBI
MIpe/iCTaBjIeHo B TalI. 4.
Tabmuma 4
MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNEe TUCITUTIITUHBI
Anpec
HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX KAOMHETOB, (MecTomoJI02KEHME),
Ne | KOMIBIOTEPHBIX KJIACCOB, Y4eOHBIX J1a0opaTopuii, 00bEKTOB ¢ yKa3aHHueM
n/n AJ1s IPOBe/IeHUs NPAKTHYEeCKUX 3aHATHH ¢ IepeYHeM KopIyca
OCHOBHOI'0 000pPYA0BaAHMS U HOMepa
AYIUTOPHHA
1. | KommetotepHbiit  kimace  kapeapsr  TO, 11 |10 yu. kopmyc,
KOMIIBIOTEPOB ayn. 242
2 | YuebHbIe 1abopaTopun 10 k.: ayn. 316,
ayn. 239, ayn.
244, ayn. 246,
ayn. 247, ayn.
019, aya. 001.
11 k.: ayn. 302,
ayn. 303.
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3. | KommberoTepHslii kiacc, 31 KoMIbroTep 10 yu. kopmyc,
ayn. 319

4. | ObopynoBaHue:
Macc-cnekrpomerp YMT-3, 1 mt. 10 yu. k., ayn. 001
Macc-cnekrpomerp OMI-20-9, 1 mT. 10 yu. k., ayn. 239
Cnekrpomerp MSDD1000, 1 . 10 yu. k., ayn. 316
[lepectpauBaemsiii nazep LF-117, 1 wr. 10 yu. k., ayn. 316
ITnasmMoxuMudeckuii cren Ha 6aze BUI'-4/27, 1 wr. 10 yu. k., ayn. 001

9. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I HU3Yy4YCHUU AOUCHUILUIMHBI HUCIIOJIB3YIOTCA CICAYIOHNIHEC O6paSOBaTCJ'II)HBIe
TCXHOJIOTHUH:

Tabmuua 5
Memoovl u popmel opeanuzayuu 0oy4enus
DopMbl OpraHU3auu
00y4eHus Jlexiw JIa6. | Ilp.3an./| Tp.*, CPC |K. mp.#**
pao. ceM., Mgk **
Metonrnl
IT-mMeTo1bI + + +
Pabora B komane +
Case-study
Urpa
Mertobl mpo6IeMHOTO + +
o0y4deHus
OOyueHue Ha OCHOBE + +
OTIbITA
Onepexaronas + +
camocTosiTelIbHas paboTa
IIpoexTHBII METOX +
ITonckoBbIi METO +
Hccnenosarennckuil +
METOJ
Jpyrue MeTo bt *x fakaied * + *
* — TpenuHnr, ** — MmacTep-kiacc, ***— KoMaHIHBIA TPOEKT
IT-meToabl - HCTIOJIb30BAHUE Internet-pecypcon TUIst pacuupeHus

WHOOPMALIMOHHOTO TONIsE W TOdydeHWss wuHpopmanmuu, B TOM 4YHCIE W
npo¢eCCUOHATHHOM.

PaGora B komaHae — 3TO paboTa WM TPEHUHI HEOOJNBIION TPYMIBI CTYIEHTOB,
3aHSATBIX BBITIOJHEHUEM ONpeIeNIeHHOH 3a1a4n. [Ipy 3TOM, yUaCTHUKH TPYIIITBI UMEIOT
JMYHYIO 3aWHTEPECOBAHHOCTH B ycrexe Bcel rpynmbl. OJUH U3 YYaCTHUKOB TPYIIIBI
BBITIOJTHSET POJTh JIUAEPA.

MeToabl Mpo0/1eMHOro O0Y4YeHHUsI: HCCIIEAOBATEIbCKUN, IBPUCTHUECKUN U METOJ
npobreMHoro wu3ioxkeHus. llom mpoOiemMHBIM OO0ydeHHEM OOBIYHO TIOHHMAIOT
CTUMYJIUPOBAaHHE CTYJCHTOB K CaMOCTOATEIbHOMY NPUOOPETEHUIO 3HAHWM JUIs
pelIeHNs] KOHKPETHOM MOCTaBICHHOM 3a1a4H.

OO0yuyeHne Ha OCHOBe ONbITA — 3TO MoJenb 3(PPEKTUBHOTO HCIOIb30BAHUSL



UMEIOIIETOCS KU3HEHHOTO U MPO(PECCHOHAIBHOTO OMNbiTa O0Yy4aeMbIX B HX
nanpHeneM o0pa3oBaHUU U Pa3BUTHM IPU MOMOIIM TakuX (OpM, Kak JMCKYCCHUH,
nebatel, 00CyXIeHHE BOMPOCOB, TPEOYIOMIMX KPUTHIESCKOTO MBINUICHHS, POOIEMHOE
oOyueHue, keiic-craau u T.4. boibliyto ponb B ycnexe Takux ¢GopM 3aHATUN UTpaeT
MacTepcTBo mpemojaBatens. Omepeskaomasi caMoOCTOsiTeIbHasi padora —
CaMOCTOSITENIbHOE OCBOCHHE CTYJIEHTAaMH MaTE€pUAJIOB J1a0OPATOPHBIX, MPAKTHUECKUX
paboT 70 ero U3M0KEHHs MTPETo1aBaTesIeM BO BpEeMs Ay TUTOPHBIX 3aHATHIA;
IIpoexkTHBII MeTOA — pa3BHTHE I03HABATEJbHbIX, TBOPYECKHMX HABBLIKOB
CTY/IEeHTOB, YMEHHUii CaMOCTOSITEIbHO KOHCTPYMPOBATH CBOM 3HAHUSI, YMEHHH
OPUEHTHPOBATHCSA B HH(POPMALMOHHOM NPOCTPAHCTBE, PA3BUTHE KPUTHYECKOI0
MBIILIEHUS.

IlouckoBblil MeTOA — OAMH U3 AKTUBHBIX METOJIOB OOyUYEHUS, 3aKIIFOYAIOLIUIiCS B
TOM, UYTO W3JIOKEHHWE Y4YeOHOro Marepuana TMPErnoJHOCUTCS Kak mpoodsema,
TpeOytomasi OT 00ydaeMbIX CaMOCTOSITENIbHOTO pa3pelIeHUs] WU  «OTKPBITUS»,
KOTOpOE HY)KHO C/elaTh UM camMHuM. [IOMCKOBBII MeTO 00ecreyrBaeT BOBIICUCHUE
yyaluxcs B MPOIECC CaMOCTOATEIbHOrO MpUOOpeTeHHus 3HaHWi, cbopa u
UCCIIEI0BaHMs UHPOPMAIIUH.

HccnenoBarenbckuii MeTO — TMO3HABATENbHAs JESATENbHOCTb, HANpaBICHHAs Ha
MPUOOPETEHNE HOBBIX TEOPETHUSCKMX W  (AKTHUECKUX 3HAHUH 3a  CUeT
UCCIIEIOBATENLCKON JAEATeIbHOCTH, IPOBOAUMOM MO/ PYKOBOJICTBOM IPEIOaBaTeNs
BOBpEMsI MPAKTUICCKUX U JTA0OPATOPHBIX 3aHATHH.

TpeHuHr — MeTOo[ akTUBHOTO OOyueHHUs, HaNpaBICHHBIM Ha pa3BUTHE 3HAHUIA,
YMEHHI M HABBIKOB U COIMAIBHBIX YCTAHOBOK M ()OpMa MHTEPAKTHBHOTO OOYUCHUS,
LEeIbI0 KOTOPOTO SBIISIETCS PA3BUTHE KOMIIETEHTHOCTH MEXIUYHOCTHOTO U
PO eCCHOHAIIBHOTO MOBE/ICHUS B OOIICHUH.

Macrep-ki1acc —  OpPUTHHAIBHBIA  MeToA  OOy4YeHHS W 3aHATHE 10
COBEPIIECHCTBOBAHHUIO TPAKTUYECKOTO MAaCTEPCTBA, IPOBOIMMOE CIICIUAINCTOM B
onpeAenéHHOl 00IacTH TBOPYECKOW NEATENbHOCTH HAYKH JUIS JIUI, JOCTUTIINX
JIOCTAaTOYHOTO YPOBHS MPoQeCCHOHAIN3MA B ITOU cepe nesTeTbHOCTH.

Komananblii mpoeKT COJEpKUT BCIO HHGOpPMAIUIO, BKIIOYAs HCXOMHBIM TEKCT,
3aJlaud, KOTOpPhIE HEOOXOJIMMO BBITOJIHUTH, WHCTPYKIIMH, JOKYMEHTAIUIO, OICHKU
KauecTBa M MH(OPMAIIHIO O TUTAHUPOBAHHH.

10. Conep:kanue caMOCTOSATEIbHOI padoThl 10 AUCHHUILINHE

10.1. Buasi u ¢popmMbl caMOCTOATEIbHON padoThI

CamocrosTenpHass paboTa CTYACHTOB BKJIIOYACT TEKYIIYIO M TBOPYECKYIO
pOoOJIEMHO-OPUEHTHPOBAHHYIO camocToATeNnbHYyI0 padoTy (TCP).

Texymas CPC nampaBieHa Ha yriiyOJIeHHE W 3aKpeIUICHUE 3HAHWM CTY/ICHTA,
pa3BUTHE MPAKTUYECKUX YMEHUN U BKIIIOYAET

e paboTa C JIEKIIMOHHBIM MaTepHalioM, MOUCK M 0030p JUTEpaTypsl U
9JIEKTPOHHBIX HMCTOYHMKOB MH(OPMALMU IO HMHAMBHYaJIbHO 3aJaHHOU
npobiemMe Kypca;
OTepeKarolias caMocTosITeNIbHas padoTa;

U3y4eHHE TeM, BBIHECEHHBIX HAa CAMOCTOSITEIbHYIO IPOPAOOTKY;
MOJITOTOBKA K J1a00paTOpPHBIM paboTaM, K MPaKTHUECKUM 3aHATHUSM;
MIPOBE/ICHUE PACUETOB 10 KYPCOBOMY MTPOEKTY;

MOJTrOTOBKA K KOHTPOJBHOM paboTe, 1ud. 3a4eTy, IK3aMeHy.

TBopueckas camocTosiTeNnbHas paboTa BKIIOYAET:

e - [IOMCK, aHAJIU3, CTPYKTYpUpPOBaHUE U Mpe3eHTaLus HHpOopMau,



e - HCCIIeZIOBATeNbCKas paboTa M ydyacTHe B HAYYHBIX CTYIEHYECKUX
KOH(EpeHIIUIX, CEeMUHApaXx U OJUMIINA/IaX;

e - aHANM3 HAay4YHBIX yONMKAIMii 110 3apaHee ONpeeIEeHHON
npernojaBaTesieM TeEME;

e - aHANM3 CTATUCTUYECKUX M (PAKTUUECKUX MATEPHUAJIOB 1O 3aJJaHHOH TeMe,
MPOBEJICHUE pacueToB, COCTABICHHE CXEM U MoOJleleid Ha OCHOBE
CTaTUCTHYECKUX MATEPHAJIOB.

[lepeueHpr Hay4YHBIX MPOOJIEM U HAMIPABJICHUN HAYYHBIX HCCIIEIOBAHUN!

1) pa3paboTka KOMIBIOTEPHBIX CUMYJIITOPOB CHCTEMBI YIIPABJICHHSI Pa3AeIUTEIbHOTO
MIPOU3BO/ICTBA,;

2) pa3paboTKa yCOBEPIICHCTBOBAHHBIX JIATYUKOB;

3) MozenupoBaHUe TUAPABIUUECKUX U Pa3IeIUTEIbHBIX MPOIECCOB;

4) o6acTu MPUMEHEHHS CTAOUITBHBIX U PAJHMOAKTUBHBIX U30TOIOB.

10.2. Coaep:xanue caMmoCTOSITeJIbHON PadoThHI O JUCHHUIIHHE
Tembl HHANBHAYAJIBHBIX 321aHUN:

. Ilomy4yeHne 0co00 YHCTHIX BEIIECTB C IOMOIIBIO Ta30BBIX IEHTPUDYT.
. ITon6op ra3oo0pa3HbIX COEUMHEHUH JUIsl pa3/ieieHnss OMHAPHBIX cMeceil.
. Ilony4yenne cTrabuIbHBIX U30TONOB B Poccnu 1 3a pyOexoM.
. Ucnionb30BaHue U30TONOB U 00OPYAOBAaHUS JIIsI MEAULIMHCKUX LEJIEH.
. MeTo/pl nostydeHus: CTaOUIBHBIX U paAMOAKTUBHBIX HU30TOIOB.
. Ilony4yeHne U30TOMOB BBICOKOI'O 00OTallleHHsI B pa3ieUTEIbHbIX KacKaIax.
. Bunpl 060pyaoBaHus, HCIOJIB3YEMOTO JUIsl pa3JeeHHs H30TOIOB.
. MexxayHapoiHble TpeOOBaHMsI, IPEAbIBIAEMbIE K U30TOMHON MPOAYKIUH.
9. IIpobiema xpaHEeHUS! OTXOJ0B MPOU3BOJICTB O Pa3/ENICHUIO N30TOIOB.
10. Mecro paznenurensHeix npeanpusaruii B ATLL
11. IlepcnextuBHBIE, pecypcodPPEKTUBHBIE M pecypcocOeperarmIme TeXHOJIOTHI
paszeneHus U30TOIOB.
12. Vicropuueckuii 0030p pa3BUTHsI TEXHOJIOTHI pa3/iesieHus u3oTonos B Poccun.
13. IlpumeHeHHE H30TONHOW MPOJAYKLIMU B HayKe, TEXHOJIOTHSX M Pa3IUYHBIX
OTpacisax HApOAHOTO X034MCTBa.
14. IlomyyeHue  M30TONHO-MOAM(MUIMPOBAHHBIX  BELUIECTB M  H30TOMHOE
KOHCTPYMPOBAHHE.
15. IlepcniekTHBBI pa3BUTHSI OTPACIH, CBA3aHHON C pa3/ieJICHUEM U30TOIOB.

01NNk WN B

Tembl, BLIHOCHMBIC HA CAMOCTOSITEIbHYIO IPOPA0OTKY:
e TpeOoBaHMS K KOHCTPYKIIMOHHBIM MaTepuaiaMm Uil HU3TOTOBJICHUS
000pYyZI0BaHUS U JATUYNKOB.
MeTo 161 METPOIOrHYecKOi TOBEPKH MPUOOPOB U TaTYHKOB.
ABTOMAaTU3UPOBAHHBIE CUCTEMBI YIPABJICHHUS, HCIIOJIb3YEMBbIE 3a PYyOEeIKOM.
MeTop1 KanmuOpOBKH MPHOOPOB.
[TorpermHocTh N3MEPUTENBHBIX TPHOOPOB.

Tembl, mnpopadarbiBaemMble ¢ NOMOIILI VIHTepHeT-TPpeHaXKePOB:
KomMmnbrorepHslil TpeHaxep pa3ieaIuTeNbHOr0 IpOu3BOICTBA

OcHoBHas TUTepaTypa:
1. Uzomonwi: ceoticmsa, nonyuenue, npumernenue. B 2 m. T.1/[1oo peod. B.FO.
bapanosa. M., DUIMATIIAT, 2005. — 728 c.



2. Teopusa kacxkadoe O0ns paszoenenus OUHAPHBIX U MHOSOKOMNOHEHMHbIX
usomonmuvix cmeceii: Yueonoe nocooue / I'A. Cyrabepuose, B.A. I[larkun, B.J].
bopucesuu, B.J[. bopman, A.B. Tuxomupos; noo peo. npogh. B.J[. bopmana. M.:
HUAY MUDHI, 2011. 368 c.

3. Pazoenenue usomonos ypaua [Dnexkmponnsiii pecypc]: yuebrnoe nocooue 0is
6y306 / A.A. Opnos, A.B. Abpamos; Hayuonanvuulili ucciedosamenvckuil Tomckuti
noaumexuuyeckutl ynugepcumem (TI1Y). — I xomnvromepuwiii gaiin (pdf; 1.9 MB). —
Tomck: H30-60 TIIY, 2010. — 3azcnasue ¢ mumynvHo2o 3Kpaua. — DNeKMPOHHA
gepcusi newamuou nyoauxayuu. — JJocmyn uz kopnopamuenou cemu TIIY. —
Cucmemmbie mpebosanus: Adobe Reader.
http://www.lib.tpu.ru/fulltext2/m/2011/m274.pdf

4. A. Yu. Smirnov, G. A. Sulaberidze. Comparison of methods of enriching
intermediate components in cascades with the same number of separative elements.
Atomic Energy, Vol. 117, No. 5, March, 2015 (Russian Original Vol. 117, No. 5,
November, 2014). DOI 10.1007/s10512-015-9931-7.

5. G. Sulaberidze, Shi Zeng, A. Smirnov, A. Bonarev, V. Borisevich, Dongjun
Jiang. Efficiency criteria for optimization of separation cascades for uranium
enrichment.  Nuclear  Engineering and  Technology = November 2017,
https://doi.org/10.1016/j.net.2017.10.008.

11. OueHo4yHble MepPONPUATHS

11.1 Mo gucuUMIIAHE

OueHo4yHbIC MEPONIPUATHS Koua- baJuiel Pe3yabTaThl 00yuyeHus
(ocmasums Heobxooumoe) BO* no aucuumniauge, PJ1
[Tocemenue 3aHsATHA 12 12 P11, P12, P13, P/14,
PJ15, P/16, P17
Pedepar 1 19 P11, PJ14, PJ15
3ammTa oT4yeTa 1o gadbopaTopHoit 6 18 P11, P12, P13, P/14,
pabote PJ16
KonTponpHas pabora 3 33 P11, P16, P17
Brictymienue ¢ npesenTanuei 1 18 P1, P12, P14, P/15
3auer 1 0
UTOro 100 P11, P12, PA3, P/14,
PN5, PJ16, P17

KaHCHI[apHLIﬁ peﬁTHHT-HJ’IaH OCBOCHU NUCHUIIMHBI ITPEACTABJICH B ITPUIIOXKCHUH.

[IporpamMma ogo0peHa Ha Hay4YHO-METOJMYECKOM 3aceqaHuM OTaeieHus SnepHo-
TOTUIMBHOTO ItKIIa (IpoTokoa Ne 3 ot «31» mast 2018 1.)
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