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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMITUHDI

B1.0.31 O6paboTka Boabl Ha ASC

1. Koa n HaumeHoBaHUe cneunanbHOCTU:

14.05.02 ATOMHbIE CTaHUMK: MPOEKTUPOBAHNE, SKCMNyaTauus U NHXUHNPUHT

2. Mpodnnb nogroToBkM/cneymnanmsauma:

[MpoekTnpoBaHme 1 akcnnyaTtaunsa aToMHbIX CTaHLMM

3. KBanudmkauma BbinyCKHUKA: NHXeHeP — (PU3KK

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBevawLwan 3a peanmsaumio QUCLUUNIIUHDbI:

bas. ka(h. «<ATOMHbIE CTaHUMM C BO4O-BOASIHbIMWU SHepreTudecknmu peaktropamm» (ACBB3IP)
6. CoctaBuTenu nporpaMmmbil:

n.0. 3aB. 6a3oBou kam. «ATOMHbIE CTaHUMN C BOAO-BOASHBIMU 3HEPreTUYECKUMU peakTopaMmm»
(ACBB3P) K.T.H., gou. MiBaH4eHko A.U.

7. PekomeHpoBaHa:

Hay4Ho — meToguyeckum coBeToM pmanydeckoro dakynoteta, npotokon Ne4 ot 18.04.2024 r.

8. YuebGHbIn roa: 2027/2028 CemecTp(bl): 8



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- npnobpeTeHne cTygeHTaMmm 3HaHUn B 06r1actv NOAroTOBKM BOAbLI A4S UCNOSb30BaHWSA B
TEXHOSMOMMYECKMX LMKIIax aTOMHbIX 3MEKTPUYECKMX CTaHuMh, MeTodoB obpaboTkM Boabl U
OYUCTKN CTOYHbIX BOA, BOMPOCOB 3KCMflyaTauun nU NPOEKTUPOBAHUSA BOAOMNOArOTOBUTENBbHOMO
obopynoBaHus.

3adayu y4yebHoU OuCyUMNIUHbI:

- pacKpbiTb OCHOBbI 06ecneyYeHns onTMMarbHbIX PEXMMOB paboTbl SAEpPHOro peakTopa,
TennomMmexaHn4yeckoro obopyaosaHmsa n aHeprobnoka AC B LLenom npu nycke, octaHose, paboTte
Ha MOLLHOCTM M Nepexoae C OAHOro YpOBHS MOLLHOCTM Ha Apyron ¢ cobniogeHmemM TpeboBaHun
©e3onacHocTu.

10. MecTo y4yebHOM gucumnnmHbl B cTpykTtype OOI:

YyebHas gncumnnunHa ObpaboTka Bogbl Ha AQC oTHOCUTCS K 0b6si3aTenbHoM YacTn bnoka 1

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yfibTaTaMU OCBOeHUS o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX [OCTUKEHURA:

Kog HasBaHue Koga(bl) UHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOMNeTeHuun
3HaeT OCHOBHbIE 3HaTb:
MOHATUA N 3aKOHbI | - porib NOAroTOBKK TeMNMoHoCcUTenNs Ans
MeXaHWKN obecneyeHnst HagexHon, 6esonacHom 1
XUOKOCTU 1 rasa, 3KOHOMWYHOW akcnnyaTaumm A3C;
TennoMaccoobMeH | - M3NKO-XMMUYECKME NPOLIECCHI, MPOoTeKatoLLne
a; ypaBHEHW B napoBoasiHbIX Tpaktax AQC, BogHo-
HepaspbIBHOCTH, XUMUYECKNE PEXMMBI KOHTYPOB OAHO- ABYX- U
ChocoBen OrliK-1.2 OBWKEHMS, TPEXKOHTYPHbIX AQC 1 nx obecneveHue;
MCNoMb30BaTh COXpaHeHus - TpeboBaHus, NpegbsBnsieMble K
6330BLIE 3HAHMS 3Heprum TENrIOHOCUTEND, OCHOBHbIE COBPEMEHHbIE
NPUMEHUTENbHO K | MeToAbl M TEXHOOrM4yeckue npuemsl o06paboTkm
€CTEeCTBEHHOHay4 ) )
HBIX AVCLMMIIAN B noTokam; BOAHOrO TENSIOHOCUTENS;
NpotheccroHansH OCHOBHBIE 3aKOHBI | - TEXHOMOTMYECke NokasaTen kayecTsa BoAbI,
Ol AESTENbHOCTH TEXHUYECKOW MCTOUHWNKIN PAAMOAKTUBHBIX 3arpASHEHU,
DUMEHSTH ’ TEPMOOUHAMUKN Ka4yeCTBEHHbIA COCTaB BOAHOIO TEMNJIOHOCUTENS
OriK-1 3HaeT OCHOBHbIE A3C;
MeToabl .
MATEMATUIECKOTO OrK-1.3 MOHATUSA 1 38KOHbI | - METOAbI NPeABaPUTENbHOI OUMCTKM BOABI OT
aHanM3a 1 )éVIMVIVI, aKonornu rpyboamcnepcHbiX U KONMOWAHbBIX NpUMeCce;
- METOAbl CHUKEHWSI LLLENOYHOCTU, KECTKOCTH
MOREMMPOBaHIA, C(J)-ICanéeB?'ITeHVIeM " BO:bI,O'qO6ec(:)COJ'IiBaHVIu;eBOO,EI,I:I;OC Heemes
TeopeTnteckoro u pacyeTom - UCTOYHUKM KNOKNX PaANOaKTUBHBIX OTXOA0B,
aKcnepuMeHTanbH
oro MaTemaTr4ecKIX ocBeTneHne n obecconvBanne pagnoakTUBHbIX
CCReaoBaHMS mopenen BOA, TEXHOSOMMM CMNeLBOSOOYNCTOK;
NMpOLIECCOB U - MeToabl NpegoTepaLleHus obpasoBaHus
OrlK-1.10 | o6bektoB AC OTNOXXEHUN, METOAbI 3aLUNTLI 060pYyAOBaHMS OT
HaBbIKaMK Koppo3uu;
pacuyeTa TennoBon | - NPOrpeccuBHbIE TEXHONOrMN 06paboTkK
achhekTnBHOCTH NPUPOAHLIX BOA M 3arpsA3HEHHbIX KOHAEHCATOB;
pabounx LUKoB - HOPMbI Ka4yecTBa BOAbI U Napa, KOHAEHCATOB,
3HepreTMyeckoro nuTaTenbHOW BOAbI UcnapuTenen;
obopygoBaHus - KOHLEHTPMPOBAHUE YN 3aXOPOHEHUNE
CnocobeH MpumenseT pafMoaKkTUBHBIX OTXOAOB;
aHanunauposartb 1 dusnyeckme un
AK-2 ncnonb3oBaTb MK-2 5 XUMU4eckme YMeThb:
Hay4HO- 3aKOHbI A4S - MPOBOAUTL aHanu3 BoAbl C onpeaeneHmemM
TEXHUYECKYH0 onucaHus Ka4yeCTBEHHbIX NoKasaTenew;
MHdopMmaLuto, npoLeccos - 0bocHoBaTb BbIGOP paLMoHanbHOM CXEMBI




dopmynupoBaTb
Lienuv nNpoekKTa,
CTaBUTb U
pelwarb
WHHOBALMOHHbIE
3agaum
KOMMITEKCHOTO
WHXXEHEPHOro
aHanusa B
obnactu
NPOEKTUPOBaHUSA
W aKcnnyataumm
AC

paboThbl;
- CBEOEHNSIMM O KOHCTPYKLMSAX

TEXHUYECKOW NMTepaTypbl.

MCNoNb30BaHUs BOAOMOArOTOBUTENBHON YCTaHOBKMY;
BOAbI U TONNMBa - IPOBOAUTL OCBETNEHNE N yMSATYeHne BOAbl B
Ha AC YCMOBUSIX TOMSIMBHO- N BOAOAHANMUTUYECKOM
naboparopuu.
Bnapgetb:

- HaBblkaMN CaMOCTOSATESTbHON VIHB,VIBVIﬂ,yaﬂbHOVI

BoaonoArotoBUTENbHOIoO 060py,EI,OBaHVIF|
CnevyBoAOoO4YNCTOK U KoHAeHcaToo4ymncTok ASC;
- HaBblKkaMW UCNoOJ1b30BaHNA HOPMAaTUBHO-

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac. — 5/180.

dopma NpomMeXyTOYHOW aTTecTauum - 3k3aMeH

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKocTb
Bug y4ebHol paboTbl Bcero Mo cemecTpam
8 cemecTp
AyaouTOpHbIE 3aHATUSA 96 96
nekunu 32 32
B TOM 4Yucne: npakTnyeckme 32 32
nabopartopHble 32 32
CamocTosaTensHasi paborta 48 48
B TOM Yucne: kypcosas pabora (NpoekT)

dopma NPOMEXYTOHYHON aTTecTaumm 36 Ok3ameH (36 4)

WToro: 180 180

13.1. CopepxaHMe QUCLUMNIUHDI

Peanuzauunga
pasgena
Ne n/n Haumerosanme pasaena CopepxaHve pasgena aMcunnimHbl AvcLMNINHEL ¢
ANCUUNNNHBI NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*
1. Nekuun
Knaccndukaums saepHbiX peakTopos. https://edu.vsu.ru/
MpuHUMNUanbHbIe TENMNOBbLIE CXEMbl OLHO- ABYX - U course/view.php?i
TpexkoHTypHbIx AQC. ObpalleHvne TennoHocuTens B d=29217
HasHaueHune u ponb paboyem uumkne craHuuu. MNMaposogaHon 6anaHc.
BOJOMOArOTOBKM B Bopga, kak TennoHocuTene, 3amegnuTens,
1.1 TEXHOMOrMYECKNX CXemax oxnaxgarllasi cpefa U TEXHONOrM4ecKkoe Cbipbe
OfHO-, OBYX- U Ong reHepaumun napa. ICTOYHMKKN 3arpsi3HEHUA Ha
TPEXKOHTYpPHbIX AQC A3C. OCHOBHbIE PUINKO-XMMUYECKUE NPOLIECCHI B
BogonapoBbix TpakTtax ASC. TpeboBaHus K
TEMNIOHOCUTEN, AOCTOMHCTBA U HEOOCTATKN
NEerkoBogHOro TENIOHOCUTENS.
Knaccudmkaums npupoaHbIX BOA U XapaKTepucTumka https://edu.vsu.ru/
BOOOMCTOYHMKA. Knaccudukaumusa npumecen course/view.php?i
NPMPOAHbLIX BOA N XapakTePUCTUKA NOHU3NPOBAHHbIX d=29217
npumecen. Knaccngumkaumsa noBepXHOCTHbIX
1.2 Mpumeck npupoaHLIX BOA 1 NPUPOAHBIX U NOA3EMHbIX BOA Y 3aKOHOMEPHOCTU
nokasaTtenu ka4yectsa BoAbl
N3MeHEeHUs1 x coctaBa. PU3NKO-XxMMMYeECKMe n
TEXHOSOorM4Yeckne nokasaresnm kadecTea Boapl. Hopmbl
KayecTBa TEMMOHOCUTENS NEPBLIX U BTOPbIX KOHTYPOB
SA0EPHbBIX SHEPreTUYEeCKUX PEaKTOPOB.
DU3MKO-XMMUNYECKne PaguvauunoHHble npouecchl, NpoTeKaLme B KOHTYpax https://edu.vsu.r
1.3 NpOLIECCHI, MPOTEKaoLWMe B | SAEPHbIX SHEPreTUYEeCKMX YCTaHOBOK — ra3oobpasHblie | u/course/view.p
TpakTe AQC HOCUTENWU pagnoakTMBHOCTN AJY, ocKonoyHas hp?id=29217
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aKTUBHOCTb TEMMOHOCUTENS, NPUYMHBI MOCTYMNNEHNs
npumecen B napoBogsiHon TpakT ASC, akTnBaums
npvMecen n HaBeAeHHast aKTMBHOCTb TEMNINIOHOCUTENS.
Pagnonua Bogpl. PagmaunoHHO-XMMmyeckme peakumm.
BnusiHne coctaBa cpefbl 1 MOLLHOCTM peakTopa Ha
BbIXO[, MPOAYKTOB pasnoxeHusi Boabl. NogaBneHue
paguonuaa B yCroBusix akcnnyaTtaumm AJY.
Knaccudgmkaumsi Koppo3MOHHbIX MOBPEXOEHUN.
Ycnosusa npotekaHnsa kopposun. Koppoaus

mMeTanna neporo koHTypa A3C ¢ pa3nuyHbiMu
TMnamu peaktopa. ObpasoBaHne OTNOXEHWN.
Knaccudukauusa otnoxeHuin. KauectseHHbIN cocTas,
TennoHocuTens. lNosegeHne npumecen B akTUBHON
30He peakTopa. YcnoBusi 06pa3oBaHNst aKTUBHbIX U
HEeaKTMBHbIX OTJIOXEHMI B napoBogsiHom Tpakte ADC.

1.4

MpenBaputenbHas o4ncTka
BOAbI

YpaneHve u3 Bogbl rpyboamcnepcHbiX U KONMOnGHbIX
npumecen. Koarynauums KonnongHbIX NpyMecei BoAbl.
CsoiicTBa NPUPOAHBIX KOMNOWAHBIX CUCTEM U MPUYNHDI
UX yCTONYMBOCTW. KoarynsHTbl U MexaHn3m
koarynauun. ObbemHas koarynsumsl, CoocaxaeHve ¢
KpucTannuyeckumm ocagkamu, docdartHas
koarynsaums. ®akropsbl, BNMsaoLwme Ha 3PpPEeKTUBHOCTb
npouecca koarynaumm n 3deKTMBHOCTb OYUCTKM
BOAbI OT PagNOHYKNMOO0B MeToA4amMu Koarynsuuu.
WN3BecTkoBaHune, COOOU3BECTKOBAHME U
mMarHesnanbHoe obeckpeMHuBaHne BoAbl, PakTopbl,
BrmsoLwme Ha 3dhPHEKTUBHOCTb ITUX MPOLIECCOB
OcBeTneHue Boabl GUNbTPOBAHMEM.
BbicokoTemnepaTtypHble UnbTpbI.
OneKkTpoMarHuTHble PUNbTPbI

https://edu.vsu.ru/
course/view.php?i
d=29217

15

O6paboTka BOAbl METOOOM
WOHHOro obmeHa

DU3NKO-XMMUYECKME OCHOBbLI MOHHOTO 0OMeHa.
CTpoeHMe NOHNTOB, UX Knaccudukauusi, Mapku,
TEXHOMNOrMYeckme xapakTepmucTuki. TpeboBaHus K
WNOHMTaM, 3KBUBaNEHTHOCTb M 06pPaTUMOCTb MOHHOTO
obmeHa. CxeMbl MIOHOOBMEHHBIX YCTAHOBOK 4115
NpUroToBneHns [ob6aBoYHOM, NUTaTENLHON BOAbI, ANS
Xnmunyeckoro obecconmBaHus, 06eckpeMHMBaHNS 1
063xene3mBaHus U UX NPUMEHEHNE B NPaKTUKe
0bpaboTkm pagnoakTuBHbix Bog AQC. OcobeHHoCTH
NPUMeHeEHNs MOHOOOMEHHbIX MaTepuarnoB B SOepHOM
3HepreTuke — pagmonns3 U TepMonM3 MOHNTOB.

https://edu.vsu.ru/
course/view.php?i
d=29217

1.6

BbespeareHTHble MeTOabl
NnoAroToBKM BOAbI

MeMOpaHHbIe NpoLecchl NOArOTOBKM BoAbl. MexaHn3m
nepexoga BoAbl Yepe3 MembpaHy. Tunbl MembpaH.
OddekTnBHOCTL 06pPabOTKM BOAbI 3NEKTPOANANN3OM.
KombuHmpoBaHne MeMOpaHHbIX METOAOB C MOHHBIM
obmeHoM. [NpumeHeHne BespeareHTHbIX METOA0B B
npakTuke obpaboTku pagmoakTuBHbIx Bog ASC.
PactBopumocTb rasos B Boge. Cnocobbl yaaneHus
pacTBOPEHHbIX ra3oB. [lecopObumoHHoe
obeckucrnopoxmBaHue. YaaneHme cBobogHoON
yrnekmcnoTbl. Knaccudukaums, Tunbl 1 KOHCTPYKLUK
AeaspaTopoB. XMMUYeCKMe METOAbI yaaneHus rasos
13 Boabl. YCTPONCTBO, paboTa n HasHadyeHune
KOHOEHcaTopoB-AerasaTopoB Anst 06pabdoTkm
paguoakTuBHbix Bog ASC. MNpeumyllectsa u
HeJoCTaTKM NO CPaBHEHUIO C Jea’apaTopoM-
Jerasatopom.

https://edu.vsu.ru/
course/view.php?i
d=29217

1.7

O6paboTka oxnaxaaroLemn
BOAbI

CxeMbl BogocHabxeHust. Ycnosus obpasoBaHns u
xapakTtep Hakunen. Cnocobbl NpeaoTBpaLLEHUS.
doccaTupoBaHme, NOKUCNEHNE, MHTMOMPOBaHME,
MarHuTHas, akyctmdeckas obpaboTtka. BogHo-
XUMUYECKME YCINOBMS SKCMNIyaTaumm
BCMOMOraTesibHbIX KOHTYPOB aTOMHbIX YCTaHOBOK.
KoHTyp oxnaxgeHus KaHanoB CUCTEMbI YNPaBEHNsI 1

https://edu.vsu.ru/
course/view.php?i
d=29217
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3awuTel peaktopa (CY3). Cuctema oxnaxaeHus
Buornoruyeckon 3awmnTebl peaktopa. Boga 6acceiHos
BblAEPXKN U XpaHeHus kacceT (BB).

MeToa aucTunnauumn B

DUBNKO-XMMUYECKME OCHOBBI ANCTURNALNK. Tunbl

N KOHCTPYKUUKN McnapMTeneﬁ. Cxembl ncnaputernbHbIX
OOHO- N MHOIoCTyneH4YaTblX YCTaHOBOK. O6pa303aHV|e
Haknnm n metoabl ee npeaorspalleHna B
ncnaputensax. Cxewmbl YCTaHOBOK OJ14 NOAroTOBKU

https://edu.vsu.ru/
course/view.php?i
d=29217

1.8 cucTeme BogonoarotToBKu . .
ASC nuTaTeneHoOW BoAdbl ucnaputenen. Cxemsbl
naponpeobpasoBaTeribHbIX YCTAaHOBOK. Auctunnsums
pagunoakTuBHbIX BOA. KOHCTPYKLUMA U 0COBEHHOCTH
akcnnyaTaumm BbinapHbIX annapaTtos. [pumeHeHne B
cxemax 06paboTkn pagnoakTUBHbLIX BOA.
BogHo-xnmuyeckunin pexxum nepsoro koHtypa ASC ¢ https://edu.vsu.ru/
peaktopom BB3OP. BogHO-XMMMUYECKUA pexxum BTOporo | course/view.php?i
OpraHnszauunsa BogHo- o —
1.9 koHTypa ASC ¢ peaktopom BBOP. BogHo-xumudecknn | d=29217
XUMUYecknx pexmumo ASC
pexvnmMm ogHOKOHTYpHbIX AQC. NepcnekTnBHbIE BOAHO-
XUMUYECKME PEXUMDI.
McTouHMKM pagnoakTuBHbix oTxoaoB. Knaccudukauma | https://edu.vsu.ru/
PaAMOaKTMBHbIX OTXO4O0B NO YPOBHKO aKTUBHOCTU U course/view.php?i
McTouHMKM 1 cocTaB Xapaktepy 3arpsisaHeHui. [1poTeykn pagmoakTUBHbIX d=29217
1.10 | pagMoaKTUBHbIX OTXOAOB Ha | BoA v cnocobbl ux coopa. [le3akTMBaLMOHHbIE CTOKM.
A3C KoHTypHble u TexHonornyeckue soabl ASC ¢
peaktopamm BB3P. KoHTypHbIE 1 TexHOnormyeckune
BoAbl € peakTtopamu PbMK.
CneuBofoo4uncTkm. HasHaueHue n knaccudumkaums https://edu.vsu.ru/
cneLBogooYnCcToK. Cxema O4YnNCTKM KOHOeHcaTa course/view.php?i
TYpOuWH 1 NUTaTensHON BOAbI NaporeHepaTopa u d=29217
MpuHUMNuaneHble o o
agepHon naponpoussogsien yctaHosku (AMMY).
TEXHOMOrMyecKkne cxembl
O6paboTka BoAbl OCHOBHbIX KOHTYpoB ASC.
1.11 | yctaHoBOK ons .
O6paboTka Boa 6accenHoB BblaepXkn. OuncTka
nepepaboTku y
oxnaxgatolen Boabl kKoHTypa CY3. Ounctka
paguoakTUBHbBIX OTXOO0B
OpraHn3oBaHHbIX NpoTeyvek. OYMCTKa OTMbIBOYHbLIX BOZ
1 Bop, B3pbixNeHus. OuncTKka 4e3aKTUBMPYHOLLMX
pacTBOPOB KOHTYpa MHOrOKpaTHOW MPUHYAUTENbHOW
Cnocobbl rny6okoro KOHLEHTPUPOBaHUS https://edu.vsu.ru/
pagnoakTMBHbIX 0TX040B. PunbTpoBaHue. course/view.php?i
KoHueHTpupoBaHue u _
OtcramBanue. JoynapuBaHue. BeinapHble annapartbl. d=29217
1.12 | oTBepXxOeHUe XUOKUX
KoHpeHcaTop-gerasaTtop. Cnocobbl oTBEPXKAEHUSA
paguoaKkTMBHbBIX OTXO40B
XNOKUX pagnoakTUBHbLIX 0TX0A40B. CTeknoBaHue.
LiemeHTMpoBaHWe. ButymmnpoBaHue.
2. MNpakTnyeckue 3aHATUA
https://edu.vsu.ru/
21 MpenBaputenbHas o4ncTka | XapakTepucTvka BogoUCTOYHMKA. BbiBop cxembl course/view.php?i
' BOAblI BOAONOArOTOBKU Ha OCHOBe 0bLLero aHanusa Boasbl. 4=29217 B
MeTtoa anctunnsauum B . https://edu.vsu.ru/
Pac4yeT nokasatenen kayectsa BOAbl N0 CTYNeHAM ee ; -
2.2 cucTteme BoAOoMNoaroToBKu 060a60TKN course/view.php?i
A3C P d=29217
KoHueHTpupoBaHue 1 . https://edu.vsu.ru/
PacueT komnnekcHom cxembl rnybokoro ; -
2.3 OTBEPXXAEHUE XUOAKNX course/view.php?i
obecconuBaHusi Boabl _
pPagnoaKkTMBHbIX OTXO40B d=29217
3. llabopaTopHble 3aHATUSA
MpenBaputenbHasa o4ncTka https://edu.vsu.ru/
3.1 B(? S P JlabopaTtopHas pabota Ne1. course/view.php?i
A d=29217
MeTog anctunnauuun B https://edu.vsu.ru/
3.2 cucTeMe BOAOMNOAroTOBKU JlabopaTtopHasg paboTta Ne2 course/view.php?i
A3C d=29217
KoHueHTpupoBaHue 1 https://edu.vsu.ru/
3.3 OTBEPXOEHUE XUOKUX JlabopatopHas paboTta Ne3 course/view.php?i

PagnoaKTUBHbIX OTX0O0B

d=29217
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https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217
https://edu.vsu.ru/course/view.php?id=29217

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI
CamocTtosiTenbHas

n/n | (pasgena) AUCLUMMIUHBI Nekumnn Mpaktuyeckne | JlaGopaTopHble paboTa Bcero

HasHauyeHue n ponb
BOJOMNOArOTOBKM B
1. TEXHOMNOMMYECKNX cxemax 2 4 6
OAHO-, ABYX- 1
TPEXKOHTYpPHbIX ADC

Mpumecu npmpoaHbIX BOA
2. W nokasaTenv KadecTBa 2 4 6
BOAbI

DU3nKo-XxMmm4yeckmne
3. npoLeccol, NpoTekatowmne 4 4 8
B Tpakte AQC

MpeaBaputensHas
04MCTKa BoAbl

O6paboTka BoAbI
5. MEeTOA0M MOHHOIo 2 4 6
obmeHa

BespeareHTH ble MEeTOAbl
noaroToBkM BOAbl

O6paboTka
oxnaxgaroLien Bogbl

MeTog auctunnauum B
8. cucTeme BogonoaroToBKu 2 8 8 4 22
ASC

OpraHusauust BogHo-
9. XUMUYECKUX PEXKMMOB 4 4 8
A3C

McTovHmKkn n coctas
10. | paguoakTUBHbLIX OTXOO0B 2 4 6
Ha AGC

MpuHUMNuansHble
TEXHOMOrMyeckne cxembl
11. yCTaHOBOK And 2 4 6

nepepaboTkn
pagnoaKkTMBHbIX OTXO40B

KoHueHTpupoBaHue un
12. OTBEPXXAEHUE XUOKNX 2 14 14 4 34
pagVOaKTMBHbLIX OTX040B

KoHTpone: 36

WToro: 32 32 32 48 180

14. MeToanyeckue ykasaHusa Ans ooyyaroLWmMXCcA No OCBOEHUIO AUCLUNIIUHDbI:

CtyneHTam Ha nekumsix HeobxogMmMo BECTU NOAPOOHLIN KOHCMEKT M CTapaTbCsl MOHSATb
mMaTepuwan kKypca. [Ons nonHOro noHMMaHus maTepuana crnegyeT akTUBHO MCMNOMb30BaTb
KOHCynbTauun. [Ons CcamMOCTOSTENbHOrO W3ydYeHust pas3fernioB  Kypca, PeKOMeHOOBaHHbIX
npenogaesartenemMm, HeobxoAMMO MOb30BaTbCA OCHOBHOM W LOMNOSTHUTENbHOW NUTEepaTypowu,
WHTEPHET-pecypcamum.

Ha npaktnyeckmx 3aHaTuaX Heobxoaumo ymeTb pelaTb 3ajadvM M aHanvsuMpoBaTb
peLleHne, Ha YCTHbIX onpocax oby4yaeMbli AOMKEH YMETb AEeMOHCTPMPOBaTb MOSyYeHHbIE Ha
NeKUMAX N NPaKTUYECKNX 3aHATUAX 3HAHWUA, YMEHUS U HaBblKW, OTBEYaTb Ha MOCTaBIIEHHbIE
BOMpPOCHI, NOAAEPXKMBaTb AUCKYCCUIO NO CYLLIECTBY BOMpoca.

MeToaunyeckoe obecneyeHne ayanTopHom paboTbl: y4ebHO-MmeToaMYeCckne nocobus ons
CTYOEHTOB, y4eOHMKN N y4ebHble Nocobus, aneKTpoHHbIE U VIHTEPHET-pecypcChbl.

MeTtoandeckoe obecneyeHne camocToATenbHoM paboTbl:  y4yebHO-meToaMYeckue
nocobus no opraHuM3auuMmM CaMOCTOSTENbHOW pPaboTbl, KOHTPONbHbIE 3adaHWs U TecTbl B
OyMa)KHOM W 3MEeKTPOHHOM BapuaHTax, TEeCTUPYKLMNE CUCTEMbI, AUCTAHUMOHHbIE (POpPMbI




obLeHns ¢ npenogaeatenem. KoHTporb camocTosiTenbHoM paboTbl peannsyeTcs C NOMOLLbO
ONpOoCOB, TECTOB, BOMPOCOB MO TeMaM 3afjaHui U T.A4.

15. lNepeyeHb OCHOBHOM U [OOMNOSIHUTENLHOW nUTEpaTypbl, PECYPCOB WHTEpPHeT,
Heo6Xx0ANMbIX ANSA OCBOEHUA AUCLUNIUHbI

a) OCHOBHasa nutepartypa:

Ne n/n McTOYHNK
YebaHos C. H., JlapnH b. M. BogonoarotoBka 1 BOAHO-XMMUYECKUA PEXNM TEMOBbIX
1. anekTpocTaHuui: npakt.nocobue/ FOY BIMO «MBaHOBCKWU roc.aHepr.yH-T UM B. U. JleHuHay». —

MeaHoBo, 2009. -428 c.
JTtobnmoa J1.J1., 3aBopuH A.C., MakeeB A.A. TexHoMNorMs NogrotToBK1 BOAbl 4151 KOHTYPOB KOTJIOB,

2. naporeHepaTopoB, PeaKTOPOB U CUCTEM MX 0becneyeHuns: y4ebHoe nocobue. — Tomck: M3a. TI1Y,
2009. -293 c.
Konbinoe A.C. lNpouecchl 1 annapaTbl NepeAoBbIX TEXHONOMM BOAONOATOTOBKN N UX

3. nporpaMMupoBaHHble pacyeTsbl: yuebHoe nocobue ans By3os/ Konbinos A. C., B.®. Oukos, HO.B.
Yyposa. — M.: Usgatenbckun gom M3W, 2009. — 222 c.

4, Buxpes B.®., LLkpo6 M.C. BogonogroTtoBka. — M.: QHeprus, 1973 -416 c.

6) gononHuTenbHasa nuTeparypa:
Ne n/n MICTOYHMK
5. epacumos B. B., MoHaxoB A. C. MaTepwuansl sgepHon TexHunku. — M.: Atomusgat, 1973.-336 c.
6 XoHukesny A. A. OuncTka pagmoakTMBHO-3arpsa3HeHHbIX BoA nabopaTtopuii 1 nccrnegoBaTenbCkux

agepHbix peaktopoB. — M.: AtomuagaT, 1974. — 312 c.

B) UH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (omunanbHble pecypebl MHTEPHET)™:

Ne n/n Pecypc
7. www.lib.vsu.ru— 3HB BI'Y.
8. https://fedu.vsu.ru — OneKkTpoHHbIN yHuBepcuTeT BI'Y
9. https://e.lanbook.com — 36C «JlaHb»
10. https://www.studentlibrary.ru — O5C «KoHcynbTaHT cTygeHTa»
11. https://urait.ru — O6pasosaTensHas nnatcopma «FOPANUT»
12. https://rucont.ru - UHpopMaLNOHHO-TENEKOMMYHMKAUMOHHAa cuctema « KOHTEKCTyM»

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoOCTOATeNIbHON paboThl

Ne n/n McTouHmK
1 KoT, Anekcangp Akumosud. BooonoarotoBka M BOAHbIA PEXNM aTOMHbIX anekTpoctaHumi / A.A. KoT.—
) M. : Atommnagat, 1964 .— 346 c.
KopocTtenes, xemuns MNeTtpoBny. O6paboTka paamnoakTnBHbIX BoA 1 razoB Ha ASC / [1. IM.
2. )
Kopoctenes.— M. : QHeproatommagar, 1988 .— 150 c.

17. OOpasoBaTesfibHbleé TEXHONIOMMU, MUCNONb3yeMbleé Npu peanusauum Yy4eOHOWM
ANCLUMNINHBLI, BKMOYasa AUCTaHUMOHHble oOpa3oBaTenbHble TexHonoruun (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoe 06y4YeHue):

Mpn  npoBedgeHWM  3aHATUM  NO  OMCUUNIAMHE  WCMONb3YTCA  criegytolime
obpasoBaTtenbHble TEXHONOMNN:

—  aKTUBHbIE U UHTEPAKTMBHbIE OPMbI NPOBEAEHUS 3aHATUN;

—  KOMMbIOTEPHbIE TEXHOSOMMN NPU NPOBEAEHUMN 3AHATUN:

— Nnpe3eHTauMoHHble MaTepuanbl W TEeXHOMNormm npu oObACHEHUMM MaTepuana Ha
NEKLMOHHbIX U NPaKTUYECKUX 3aHATUSAX;

- cneuvanumsMpoBaHHoOe o6opyaoBaHMe Npu NpoBeaeHnn nabopaTopHblx paboT;

— pas3bop KOHKPETHbIX CUTyauun npu MOCTAaHOBKE Uenern u 3agady K paspaboTke
npuKnagHblX nporpamm, npu Bblibope nporpammMHOro obecneyeHns no  YCTaHOBMEHHbIM
Kputepuam, npu pa3paboTke nporpaMmm no npegyCMOTPEHHbIM anroputMamM 1 metoaa.

Ana camoctoatensHon paboTtbl ucnonbdyetca OBC YHuBepcutetckas OGubnuoTeka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe obecneyeHne, npumMeHsemoe npu



http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/
https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=4274&TERM=%D0%9A%D0%BE%D1%82,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BA%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

peanusauun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIe obpasoBaTtenbHble TexHonoruu (8oT) NPUMEHSAIOTCH C
ncnonb3oBaHMeM obpasoBaTenbHOro noprana «ANEeKTPOHHbIM YHUBepcUTeT BIY».

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

JTabopatopusa nm. J1.H. CyxoTnHa (4na npoBegeHnsa 3aHATUN NEKLUMOHHOIO U
CEMNHapPCKOro TUMNOB, TEKYLLIEro KOHTPOMNS U NPOMEXYTOYHOM aTTecTaLmm)
CneunanunsmpoBaHHas mebenb, HoyToyk 15,6" DNS (0164925), npoektop EPSON EB-

X11, nepeHoCHOW 3KpaH Ang npoekTtopa Ha wratuee SceenMedia Apllo-T r.BopoHex, nnowanb
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. YHuBepcuteTtckas, a.1,
LibreOffice (6ecnnaTtHoe n/wnn ceodoaHoe MO (nuueHsus: nom.l, ayg. 30

https://www.libreoffice.org/about-us/licenses/)
Adobe Reader (6ecnnatHoe n/unu ceobogHoe MO (nnueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

J'Ia6opaT0p|/|ﬂ (ﬂ,]’lﬂ npoeseaeHunA 3aHATUI NEKLNOHHOMO U CeMNHapCKOro Tmnos,

TEKyLLLero KOHTPOrsA 1 NPOMEXYTOYHOM aTTecTauun. CneumannsmpoBaHHas mebenb, r.BopoHex, nnowagp
Komnnekt yyebHoro obopyaosaHus "PaboTta HacocoB pasnuyHbIx Tunos" YHusepcuteTckas, 4.1,
Tunoson koMnnekT yyebHoro obopyaoBaHus "MexaHuka XMAKOCTU -rmapaBnnyeckni nom.l, aya. 32

yp‘apu.

KomnbloTepHbIn Knacc, ayantopust A4ns rpynnoBbIX U MHAMBMAYaNbHbBIX KOHCYNbTaLnN,
nomMeLleHve ansg camocTosTenbHon paboThbl

CneuuanusmposaHHas mebenb, KoMnbloTepbl (cucteMHble 6ok Intel Pentium-1V,
mMoHuTOpbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbLIO NOAKMIOYEHNS K CETH

«MHTEepHeT» n obecneyeHnem gocTyna B 3NEeKTPOHHY MHAOPMaLMOHHO- r.BopoHex, nnowagb
obpasoBaTerbHyl0 cpeay yHUBepcuTeTa YHuBepcuteTckas, a.1,
Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019. nom.l, aya. 40/5

LibreOffice (6ecnnaTtHoe u/vnn ceobogHoe MO (nuueHaus:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/unun ceobogHoe MO (nuueHsns:
https://get.adobe.com/ru/reader/ legal/licenses)

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLWEeNn U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOeHMs obydallwmMuca ydyeGHoOro MaTepuana onpegensiercs
coaepkaHMeM crieayoLwmx pa3aenos ANCLUMMNIUHBIL

No HanmeHoBaHune K WHankaTop(bl)
o omneTeH

a/n pasgena guCLUUnnHbI () OOCTUXEHUS OueHouHble cpeacTBa
(moayns) KOMMeTeHUmMmn
HasHauyeHune n ponb
BOOOMNOArOTOBKU B

1. TEXHONOrM4YecKknx
cxemax OfHO-, OBYX- U
TPEXKOHTYpPHbIX ADC
Mpumecu nNpmMpoaHbIX
2. BOJ M NokasaTesnu
Ka4yecTBa BOAbl
DU3NKO-XMUYECKME
npoueccsl,
npoTekawLine B TpakTe
ADC
MpenBaputensHas
04YMCTKaA BOAbI
O6paboTka BoAbI

5. | MeToaoM MOHHOro
obmeHa
BespeareHTHble
MeTobl NOAroTOBKN

OrlK-1.2;

OrnkK-1 OlK-1.3; JlabopaTopHble 3agaHus, pedepar,
MK-2 OlK-1.10; cobecefoBaHue Mo BONpoOcaMm K aKk3aMeHy

MK-2.5




HaunmeHoBaHve UHamnkaTop(bl)
No KomneTeH
/n pasgena QUCUMnimnHbI unsi(n) OOCTMXKEHNS OueHouHble cpeacTBa

(mogyns) KOMMNeTEeHL MM

BOAbI
O6paboTka
oxnaxgarwLlen soabl
MeTon anctunnauum B
8. cucteme
Bogonoarotoskn ASC
OpraHunsaumsi BogHoO-
9. | XMUYECKNX PEXMMOB
A3SC

McTo4HMKM 1 cocTaB
10. | pagnoakTMBHbIX
oTxogoB Ha AGC
MpuHUMNuaneHbIe
TexHorornyeckue
CXeMbl YCTAHOBOK A5
nepepaboTku
pagnoaKkTUBHbIX
OTX00B
KoHueHTpupoBaHue n
OTBEPXKOEHNE XNOKNX
pagnoaKkTUBHbIX
OTX00B

11.

12.

lMpomexyTouyHasi aTTecTauus lMepeyeHb BONPOCOB K 3K3aMeHY
dopma KOHTPONs — 9K3aMeH MyHkT 20.2

20. TunoBble ouUeHOYHbIe cpeaAcTBa M MeToAMYEeCKME MaTepuanbl, onpeaensiowme
npoueaypbl oLeHUBaHUA

20.1. TeKyLLM KOHTPOIb YCNEBaeMoCTH

KoHTponb ycneBaeMocTi NO AUCLMNIIMHE OCYLLECTBNSETCA C MOMOLLbIO CreayHLWnX OLEeHOYHbIX
cpencrTs:
MepeveHb NabopaTopHbLIX padoT:

JlabopaTtopHasn pabota Ne1l. «O6wwuirn aHanua Bodbl. [NpumMecn NpupoaHbiX Bod. dusndeckue u
XUMWNYECKME MOKasaTenu KayecTBa BoAdbl. TexXHONornyeckmne nokasaTenu kKa4yecTea Bodbl».

JlabopatopHasa pabota Ne2. «CoocaxaeHune paguMoakTUBHBIX MPUMECEN C KPUCTaNIMYECKUM
ocagkom. MeTtoa o6beMHoON Koarynsaummy.

JTabopaTopHas pabota Ne3. «MeToa XMMMUYECKON 0ENOHM3ALUMN HA NOHUTAaXY.

MepeyeHb Tem ansa pedepaToB:

1. Tpoctenwaga Tennosas cxema ogHOKOHTYpHon ADC ¢ peaktopom PBEMK.

2. [pocTtenwas Tennosas cxema ABYXKOHTYpHON ASC c peaktopom BBOP.

3. BogHble  pexumbl  aTOMHbIX  3HEpPreTUYecKMx  YCTaHOBOK:  HeCKOppPEeKUMOHHbIN,
KOPPEKUMOHHBIN, LenoyHon BXP npn 60pHOM perynnpoBaHum peakTUBHOCTM.

4. MexaHu4eckne HacbIMHbIE U MOHUTHbIE PUNBTPbI, TUMbI, KOHCTPYKLUK

5. 3OnekTpokoarynstopsl. MexaHn3m 3neKTpoKoarynaumm. KoHcTpyKummn
3NEKTPOKOArynaTopos.

6. TpuHUMNbI OpraHM3auMM BOOHO-XMMMYECKOTO peXxmma Ha OOHOKOHTypHom AJC ¢
BOASHbIM TEMMOHOCUTENEM.

7. OpraHunsaums BOAHO-XMMMYECKOrO pexmMa NepBoro KOHTypa ABYXKOHTypHon AJC c
peakTopoMm, oxraxgaeMbliM BOAOW Mo, AaBnNeHneMm.

8. [encTtBme peakTOpHbIX N3MyYeHUn Ha BOAAHOW TEMMAOHOCUTESb.

9. HambliBHble (pmnbTpbl. KOHCTpYKUUWA.

10. CpaBHUTENbHbLIE XapaKTEPUCTMKN CBOMCTB OTEYECTBEHHbIX U 3apyOeXXHbIX NOHUTOB.

11. BnnsiHne BHELWHNX U BHYTPEHHUX (0aKTOPOB Ha KOPPO3MOHHLIE NPOLECCHI.

12. KayecTtBo BOAbI oxnaxaeHus koHTypa CY3.



Kputepun oueHku pecepara

Kputepum oueHku OueHka

CooTBeTcTBME LiEenam 1 3agadam AUCUUNIVHBI, aKTyanbHOCTb TEMbI 1
paccMmaTpvBaeMbiX NpoGrem, COOTBETCTBME COAEPXKaHUSI 3asiBIIEHHON
TeMe, 3asBfieHHash Tema MONHOCTbIO pacKpbiTa, pPacCMOTpeHue
OVCKYCCUOHHBIX BOMPOCOB MO MNpo6reme, comnocTaBrneHbl pasnuyHble
TOYKM 3pEHUss Mo paccMaTpuBaeMOMy BOMPOCY, HAy4yHOCTb £3blka OTNNYHO
M3MOXEHUS, TOMMYHOCTb M  MOCNEeAoBaTeNnbHOCTL B U3MOXEHUU
maTtepuana, KonMyecTBO WCCINEAOBaHHOW NUTepaTypbl, B TOM 4ucne
HOBEMLLUX UCTOYHMKOB MO NpobGriemMe, YETKOCTb BbIBOAOB, OhopMIIeHne
paboTbl COOTBETCTBYET NPeAbABNAEeMbIM TPeGOBaHUAM.

CooTtBeTcTBME LIENaM 1 3ag4a4amM AUCUUNMNHBI, aKTyanbHOCTb TEMbI U
paccmaTtpuBaembix npobriemM, COOTBETCTBME COAEPXKaHUSA 3asBIIEHHOWN
TeMe, Hay4yHOCTb $3blka W3MNOXeHWs, 3asiBNeHHass Tema packpbiTa
HeJOCTaTOYHO  MOMHO, OTCYTCTBYHOT  HOBeWlMe  nutepaTtypHble
UCTOYHMKM NO npobneme, npu odopmneHMn paboTbl KMeTCH
HeJo4eTh

Xopouo

CooTBeTCTBME LENSAM U1 3a4a4aM AUCLMINIUHEI, cogepXaHue paboTbl He

B MOJIHOW Mepe COOTBETCTBYET 3asiBIIEHHON Teme, 3asiBfieHHasi Tema
packpbiTa
KOINM4eCTBO
nocrieqoBaTenbHOCTb B U3MOXEHWM MaTtepuana, npu odopMieHun
paboTbl UMEKTCS HedoYeThl

HEeOoCTaToO4YHO MNOJIHO, MncnoJjib3oBaHoO HebonbLloe

Hay4HbIX NCTOYHUKOB, HapylwleHa JTOTMYHOCTb n yﬂ,OBJ’IeTBOpMTeﬂbHO

PaboTta

HEe CcooTBeTCTByeT uendam W 3agadam  ancumniivHbl,

coaeplkaHne pa60TbI HE COOTBETCTBYET 3asiBfeHHOM TEME, HeyuosneTBopMTeano

copepkaHme paboTbl M3NOXKEHO HE HAyYHbIM CTUIIEM.

20.2. NMpomexyToyHasa aTrectauus

MpomexyToyHast aTTecTauusi Mno AUCUMNIMHE OCYLLEeCTBSIETCA C MOMOLLbIO  CreayoLmx
OLIEHOYHbIX CPEACTB:

I'Iepequb BOMPOCOB K 3K3aMeHY:

npocTenwasa npyHuMnmManeHas cxema ABWXEHUs BOAbl U napa Ha 0gHOKOHTYpHou ASC;

onpegeneHne cerieKTMBHOCTU a,u,cop6u,|/||/|, KOTOpOI‘;I nogvynHAeTca npouecc obmeHa MOHOB.
Paabl cenekTMBHOCTM OS5 KATUOHOB, UX npakTnyeckoe 3Ha4vyeHune;

ponb MOArOTOBKW BOAHOrO TENroHOCUMTENs Ans HagexHou u 6esonacHon aKkcnnyaTauun
AJ3C;

noyemy yaenbHas 9MeKkTPONpOBOAUMOCTb BOAbl SBMASETCH HOPMUPYEMbIM MoKasaTernem
kayectBa Boabl ADC?

TpeboBaHWs K TENSTOHOCUTENSAM aTOMHbIX SHEPreTUYEeCKNX YCTaHOBOK.
npevMMyLLLeCcTBa U HEAOCTATKN NErkOBOAHOrO TENSIOHOCUTENS;
coocaxaeHue kak crnocob obpaboTkn pagnoakTUBHBLIX BOA.

(PU3MKO-XMMUYECKME OCHOBbLI MpoLEecca Koarynsauuu; nokasatenu kadectsa (unbTpaTa
nocne npotecca 06 beMHOIN Koarynauum;

cxema OBuXeHus BoAbl M napa Ha ABYXKOHTypHou ASC. banaHc Bogb! n
napoBOAsHbIX NOTepb. Xapakrepuctuka aebdanaHcHbIX BOA;

BGapbepbl 6e3onacHocTM Ha ADC 1 pornb TENNOHOCUMTENS B 06ecneveHum
BGapbepoB 6e30MacHOCTM NpU SKCANyaTaLmMm CTaHLuu;

Lenn 1 3agadvm noarotoBkm TennoHocutens Ha ASC;

NMoYeMy BbICOKOOCHOBHbIE AHMOHUTbLI CTABAT B CXeMax BOLOOYMCTKM B €€ MOoCnegHux
CTyneHaAx?

NPUYUHBbI NOCTYNNEeHNA B TENNTOHOCUTESb NPOAYKTOB AENTeHNA AAepHOro Tonnnea,

BInnAHNME XnopmuaooeB u d.)TOpI/I,EI,OB Ha KOpPPO3nK XPOMOHUKENEBbLIX HepXaBerLwnx cTanemn
A3C?

BInnAHNME XnopmuaooeB u d.)TOpI/I,EI,OB Ha KOpPPO3nK XPOMOHUKENEBbLIX HepXaBerLwnx cTanemn
A3C?




—  COCTaBIISIIOLLME XKECTKOCTU U LLIENOYHOCTN BOoAbl. EANHMLbI N3MEpPEHNA.
- YpenbHas ANeKTpu4ecKkasa nposoaAnMMOCTb BOAbI;
—  BInAHNE NOHU3INPYHOLLNX I/13J'Iy‘-IeHVIl7I Ha CBOWMCTBA MOHUTOB; TepMoJin3

— WOHUTOB M MNpOAYKTbl 3arpsisHeHUss Boabl B pesynbTaTe TepMonusa;npocrenias
NpUHUMNUanbHas CXema OBWXKEeHWUsl BOAbI U Napa Ha OAHOKOHTypHou AJC;

— onpegerieHne CenekTtnBHOCTU a,qcop6u,|/|V|, KOTOpOI7I nogynH4AeTcAa npouecc oOMeHa WOHOB.
Paabl cenekTMBHOCTM OS5 KATUOHOB, UX npakTnyeckoe 3Ha4vyeHune;

— ponb MOArOTOBKM BOAHOIMO TEMMOHOCUTENS ANs HadeXHoM u GesonacHoW aKchnyaTtauum
A3C;

— nodyemy ydenbHasdg SNEeKTPONPOBOAMMOCTbL BOAbl SBNSIETCS HOPMMPYEMbIM MOKasaTenem
kayectBa Bogbl ADC?

- Tpe6OBaHI/IFI K TenroHOCUTENAM aTOMHbIX 3HepreTn4eCkKnx YCTaHOBOK. I'Ipevlmyu_l,eCTBa "
HeOoCTaTKM JIerkoBoAgHOro TeN/IOHOCUTENA;

— coocaxpaeHue kak crnocob obpaboTkn paanoakTUBHBLIX BOA.

—  (pM3NKO-XMMUYECKME OCHOBbLI MpoLiecca Koarynsiuuu; rnokasaTenu kadecTtBa dunbTpata
nocre npowecca 06beMHON Koarynauum;

— cxema [BWXeHMsi BoAbl M napa Ha ABYXKOHTypHou AJC. banaHc BoAbl M NapOBOASHbIX
noTepb. XapaktepucTuka gebanaHcHbIX BOf;

— Oapbepbl GesonacHoctn Ha ABC u pomnb TennoHocuTenss B obecrneyeHun OapbepoB
6GesonacHOCTM Npu aKCnyaTauum CTaHUmK;

—  Uenu 1 3agayu noarotoBkun tennoHocutensd Ha ADC;

— NoYeMy BbICOKOOCHOBHbIE a@HMOHWUTbI CTaBAT B CXEMax BOLOOYUCTKM B €e NOoCnegHux
CTYyNeHsx?

—  MPWYUHBI NOCTYNNEHNS B TEMSIOHOCUTENb NPOAYKTOB AENEeHNs S4epHOro TONnBea;

—  BMAWsIHME XNOpMAOB M (PTOPUOOB HA KOPPO3MIO XPOMOHMKENEBBLIX HEPXaBEKLMX cTanen
ABC?

— BINUSHME XIOPUAOB M PTOPUOOB HA KOPPO3UNKD XPOMOHWUKENEBLIX HEPXaBEWLUMX CTanewn
A3C?

— COCTaBNsIlOLUME KECTKOCTM W  LWENoYHOCTM BoAbl. EAuHMUbI u3mepeHusi. YpenbHas
aneKTpuyeckas NpoBoAUMOCTb BOAbI;

—  BNMSIHWE VOHU3UPYIOLLIMX U3MYYEHUIA HA CBOWCTBA MOHWUTOB; TEPMOSU3 MOHUTOB U MPOAYKTbI
3arpsisHeHUst BOAbl B pe3yribTate TepMonunsa;

-~ BNWsiHME NPOTMBOMOHHOIO adhdhbekTa Ha NpPoLEecc pereHepaLmm NOHUTHBLIX OUNBbTPOB;
- BUAbl Koppo3sun obopynosaHma ASC;

— CYWHOCTb GOPHOro perynmpoBaHUs peakTUBHOCTM M 0cobeHHocTn BXP nepBoro KoHTypa
A3C c BBOP;

— opraHusaums oxnaxaeHus kaHanoe CY3 peaktopa;

— CUCTeMbl OXNaXaeHWst KOHOeHCcaTopPOoB napa TypouH 1 TpeboBaHua K oxnaxgarLlen soae;

—  BIIMSIHME MOLLHOCTW MOrfOLWEHHOM A03bl HA CTaUMOHAPHYHO KOHLIEHTpaUMo MOMEKYNSAPHbIX
NpOaYKTOB pagnonmaa;

— OCHOBHble MpPOAYKTY pagvonusa W BAWsHUME pH Ha CTauMOHApHYK KOHUEHTpauuio
MOMEKYNAPHbIX NPOAYKTOB pagmonmaa;

—  MPWYUHBI BbIHOCA NPOAYKTOB KOPPO3UN B TENNIOHOCUTEND;

- MexaHu3M 06pa3oBaHusi aKTUBHbIX OTIIOXKEHUIN BHE aKTMBHOWM 30HbI peakTopa.

— OencTBue pagnoakTUBHbIX U3MNyYeHUn Ha BOAAHOW TermnoHOCUTESb.

— BKIaf B aKTMBHOCTb TEMSIOHOCUTENSA NPOAYKTOB HaBE4EHHOW paanOaKTUBHOCTH.

lMpomexyToyHas aTTecTaumss NPoOBOAUTCH B COOTBETCTBMM C [MONoOXeHMemM O NPOMEXYTOYHOW
aTTectaumm obyyaroLmMxcs No nporpaMmmam BbicLero obpasoBaHus.

KOHTpOnbHO-u3mMepuTenbHble MaTepuarnbsl MPOMEXYTOYHOM aTtTecTaumm BKNYawT B cebs
TeopeTuyeckne BOMPOCbl, MO3BOMSAOWME OLEHUTb YPOBEHb  MOMYYEHHbIX  3HaHUA  K/unu
npakTuyeckoe(ne) saagaHme(s), nossonsiowiee(ne) oueHnTb cTeneHb CHOPMUPOBAHHOCTU YMEHUIA N(UNN)
HaBbIKOB, U(MNK) ONbIT AEATENBHOCTW.



I'IpM oueHnBaHUN NCNONb3yHTCA KOJTMYECTBEHHbIE UITN Ka4YeCTBEHHbIE LUKallbl OLLEeHOK. KpVITepI/IVI
oueHunBaHuA npumBeneHbl HUXe.

KpuTepun oueHMBaHNA KOMNEeTEHUMIA Wkana oueHok
O6y4arowuncs 0eMOoHCTPUMPYET NOJTHOe U rnybokoe
YyCBOEHME MaTepuvana, rpaMoTHOE U NIorM4Hoe OmAuyYHo

M3noxeHne Mbicrnen, 060CHOBaAaHHOCTb BbIBOOB,
YMEHMe coveTaTb TEOPUIO C NPAKTMKOWN, Hanmune
aHanUTUYECKOro MbILLNEHUS.

Ob6yuatoLuiics AeMOHCTPUPYET TBEPAOE 3HAHUE
maTtepuanos y4eGHOro Kypca, ero rpamoTHoe

. Xopowio
N3roXeHne, OTCYTCTBME CYLLECTBEHHbLIX HETOYHOCTEN B
oTBETE.
Obyyatowumnca oeMoHCTpupyeT Hanmune npobenos B
YCBOEHWM OCHOBHOTO MaTepwuana, HeTO4YHOCTU VO0RNemeopuUMensHO

hopMynNMpPOBOK, HEAOCTATOYHAsA apryMmeHTaums
BbIBOAOB, OTCYTCTBME NOCNEA0BaTENBLHOCTM B OTBETE.

Obyyvarowuncs AeMOHCTPUPYET OTCYTCTBME 3HaHUN
OCHOBHOro MaTepuana, CyLeCTBEHHbIE OLNGKM Npu
oTBETax Ha AOMONHUTENbHbIE BOMNPOCHI, HEYMEHMNE
nornyeckn o6ocHOBaTh OTBET

HeydosnemeopumersbHo




Mpumep KOHTpONbLHO-U3MepuTenbHoro matepuana (KUM)
YTBEPXOAIKO

W.0. 3aBeaytomi 6a3. kad.

«ATOMHbI€ CTaHUUKN C BOAO-BOAAHBIMMU
3HepreTudecknmmn peaktopammy» (ACBBOP
MBaHueHko A. U.

HanpaBneHne NnoaroToBKu:

14.05.02 ATOMHbIE CTaHLUMWN: NPOEKTUPOBAHMNE, SKCNIyaTaUMs N UHXUHUPWHT.
Oucumnnuna: 61.0.31 ObpaboTka Boabl Ha ASC

Bua koHTponsi: Qk3aMeH.

KoHTponbHO-n3MmeputensHbli maTepuan Ne1

1. d13MKO-XMMMYECKME OCHOBbLI NpoLecca Koarynauum; nokasartenu kayectsa unbTpaTa nocne
npouecca 06beMHON Koarynsumu,;

2. CywHocTb GOPHOro perynmpoBaHus peakTMBHOCTM U ocobeHHocTn BXP nepsoro koHTypa ASC ¢
BBOP;

MpenogaBaTtenb

noanuck pacmdpoBka nognucu

21. ®oHA OLEeHOYHbIX CpeacTB
1) CneymanbHO BBOAMMbBIE peareHTbl 415 KOPPEKLMM BOAHOTO peknma (BbibepuTe HECKONIbKO BapUaHTOB):

A) CeAzvigarowue HaKuneobpasyroujue UoHsI.
B) BbICOKOMOIEKYNSAPHBIE HEOPraHUYECKUE aHTUHAKUMMHDI.
B) Pezynupyrowue oKucaumMenbHo-80CCMAHOBUMEbHOE pasHosecue.

I) Peaynupyroujue peakyuto cpedsi (3HauyeHuUa pH) ¢ yenbio CHUXeHUs ee KOpPo3UoHHOU akmusHOCMU.

2) Kakue cywecTBytoT NpUMeCH B KOHTYpPHbIX Bogax ADC no UX NpoMCXOXKAeHWIo (BbiIbepuTe HECKONbKO BapMaHTOB)?
A) EcTecTBeHHble.

b) O6pasytoLmeca B CaMOM KOHTYype.

B) CneuynanbHO BBOAMMbBIE PeareHTbl 418 KOPPEKLMM BOLHOTO PEXKMMA.

) Bce sbiwenepeyucsneHHsle.

3) Kakne nokasaTenn KayecTBa BOAb! CYLLECTBYIOT (BblIOEPUTE HECKOJIbKO BapMaHTOB)?
A) Qu3UKO-xUMUYECKUe NoKazamesnu rnpupooHsIX 800.

b) TexHonO2U4YeCcKuUe NoKkazameru.

B) NokasaTenb aspo3oneii B BoAe.

) CogeprkaHue TaKenom Boabl.



4) KaKue xapaKTepuUCTUKMN BXOAAT B GU3NKO-XMMUYECKME NOKA3aTENN NPUPOAHbIX BOA, (BbIbEpUTE HECKO/IbKO BapMaHTOB)?
A) KoHueHTpauusa I[N (B3BelleHHble BewecTsa).

b) KoHueHTpauma noHos Na, K, Ca, Mg, Fe u T4,

B) NMokasaTtenb pH.

) YaenbHaa npoBoAUMMOCTb.

[) TexHonornyeckme nokasaTenu.

E) Bce sbiwenepeyucneHHsle.

5) Kakune xapaKTepuCTUKM BXOAAT B TEXHO/IOTMYECKME NMOKasaTem (BbibepuTe HECKO/IbKO BapnaHToB)?
A) ¥ecTKoCTb.

B) LLlenoyHocTb.

B) Cyxoli ocTaToK.

') OKMcnsAeMocCTb (OpraHUYecKkue BelLecTsa).

[1) KoHUueHTpauma KoppPO3MOHHO-aKTUBHbIX ra3os.

E) Bce sbiwenepeyucneHHsole.

6) Kakum meTonom onpenenseTca Npo3paYyHoCTb BOAbI?
A) C nomouwbto Memodos wpugma u Kpecma.

B) MeTogom KoHBepTOB

7) MyTHOCTb BOApI —

A) NponopyuoHanbHYH COOEPHAaHUIO 8 800€ 838EWEHHbIX Yacmul, onpedeasom, CPA8HUBAA AHAAUIUPYEMYHO Poby ¢
onpedesneHHbIM 3MAn0HOM MymHocmu.

B) 06paTHO NPOMNOPLMOHA/IbHYIO COAEPIKAHMIO B BOAE B3BELUEHHbIX YaCTULL.

8) NokasaTenb KOHLEHTPaLMK BOAOPOAHbIX MOHOB (pH) BoAbl XapaKkTepusyer.
A) peakuyuto 8006l (KUCAAA, Ujes104HAsA, HelimpanbHas) U y4umslsaemcs npu ecex sudax o06pabomku 800bl.

B) peakumio BoAbl (KMCAan, WenoYHan, HeilTpanbHasn) U yunTbiBaeTcsa npu o6paboTke KOHTYPHOM BOAbI.

9) ¥ecTKoCTb — 3TO

A) CyMMapHas KOHUEHMPAUUsA UOHO8 KasabUUsA U MA2HUS, 8bipaXaemas 8 M2-3Ke/0M>, pu MasibiX 3HAYEHUAX — 8 MK2-
9Ke/OM>.

5) CyMMapHaa KOHUEHTPaLMA MOHOB Ka/liMA U MmapraHua, Bbipa*aemas B MF-3KB/,CI,M3, NpuY ManbiX 3HAYEHNAX — B MKF-3KB/,CI,M3.

10) Cyxoli ocTaToK — 310



A) cymmapHoe Koauyecmeo pacmeopeHHbIX 8 800e Hesaemy4yux op2aHUYeCKUX U KoAaouOHbIX 8elecms.
B) cymmapHoOe KonnyecTBo pacTBOPEHHbIX B BOAE NETYYNX OPraHNYECKUX U KONIOUAHbIX BELLECTB.

B) cymmapHoe KonmyecTBo pacTBOPEHHbIX B BOAE HENETYYMUX HEOPraHNYECKUX U KONOUAHBIX BELLECTB.
) cymmapHOe KOAn4YecTBO PacTBOPEHHbIX B BOAE NIETYYNX HEOPTraHUYECKUX U KONIOUAHbIX BELLECTB.

11) KoHUeHTpaLMa pacTBOPEHHbIX ra30B B BOAE 3aBUCUT OT MHOXKecTBa GpaKTopoB (BbibepnTe HECKOIbKO BapUaHTOB):
A) npupopabl rasa, TemnepaTypbl BOAbI.

B) cteneHn muHepanmnsaunm Boasbl.

B) napunanbHOro gaBieHuns rasa Hag BOAOW.

) pH Bogb! 1 T.1.

/1) Bce sbluwienepeyucneHHele.

12) Boga knaccuouumpyetca no (BbibepuTe HECKOIbKO BapUMAHTOB):
A) senuyuHe obweli xxecmkocmu.

b) npeobnadarowemy aHUOHY.

B) conecodeprcaHuto.

I') coaepsKaHuIo yrieso40p0A0B.

13) NepeuncanTe HOPMbI KayecTBa BoAbl (BbIbepuUTe HECKONbKO BapMaHTOB):
A) CTaHZapTbl KayecTsa NPUPOAHON BOAbl M BOAbI A8 KOMMYHa/bHO-6bITOBbIX M PasHbIX NPOM3BOACTBEHHbIX NOTpebuTenei.

5) HopmaTumBbl KavecTBa BOAbI ANA CUCTEM X03AMCTBEHHO-NMUTLEBOIO, KOMMyHa/’IbH06bITOBOI'O M NpombllWINEHHOro
BO,CI,OCHa6)KEHMF| M BOAbl BOOOEMOB U BOOOTOKOB

B) HopmaTuBbl KayecTBa BOAbl ANA CUCTEM TensocHabKeHus, ropayero BO,D,OCHa6)KEHVIﬂ, napoBbIX U BO,CI,OFpe[/‘IHbIX KOT/N0B

I') NpaBuKaa NpomMbILWIeHHON 6€30MacHOCTM OMACHbIX NPOM3BOACTBEHHbIX 06LEKTOB, Ha KOTOPbIX UCMNO/b3YeTCA
obopynoBaHue, paboTatoliee noa M36bITOYHbIM AaBAEHUEM

L) Bce sbiwenepeyucsneHHsle.

14) BopHoe peryanpoBaHue — 3To

A) ynpaeneHue uHMeHcU8HOCMbo UernHoli peakyuu 0eneHus (peakmueHocmoto) 8 8yXKOHMYPHbIX 8000-8005HbIX A0EPHbIX
pearkmopax.

B) ynpaBneHne MOLLHOCTbIO LLeNHOM peakumm geneHuns (peakTMBHOCTbIO) B O4HOKOHTYPHbIX PEAaKTOpax.

15) Npo6bl Boabl oT6MpatoTCA U3:
A) mpybonpogodos npoboombopHbIMU 30HOAMU.

B) HenocpeACcTBEHHO M3 HacceHa BblAEPIKKMN.



Bonpochkl ¢ pazeepHymbsiM omeemom:

1. OnMwuTe meTo WpudTa 1 KpecTta

Mo wpndTy: MCNONBL3YIOT CTEKNSHHbLIA UMNUHAP BbicoToM 30 CM, NO4 AHO KOTOPOro MOANOXEH OnpefesieHHbIN
wpudT. CTonb BOAbI B CM, Yepe3 KOTOPbIN eLle MOXHO NPoYecTb TEKCT U ONpeaensieT Npo3paYyHoCTb BOAbI.

Mo kpecty: TpyOka anuHon 350 cm, AnameTpoM 3 CM, Ha OHO nNomellaeTcsa GyMaXkHbIA Kpyr ¢ KpeCTOM, UMEHOLLUM
LWMPUHY ANHUA 1 MM.

2. 3agava XMMNYECKOro KOHTPOns BOAbI?

OcHoOBHON 3aga4yen XMMMUYECKOrO KOHTPOIS ABMSETCS BbiSIBNEHWE UCTOYHMKOB 3arpA3HEHUs NMTaTenbHOW BoAbl C
Lenbo MX CBOEBPEMEHHOrO yCTpaHeHusl. Ha ocHoBe pe3ynbTaToB XMMWYECKOrOo KOHTPOMsS OPraHuM3yeTCsl pexum
OYUCTKM NPUPOOHOM W paaMoOaKTUBHBIX BOA: BBOAATCHA KoppekTupylowune papobaesku u 6Gopuasa KucnoTta,
OCYLLECTBMSAOTCS BOAHbIE NPOMbIBKM 0OOPYAOBaHUA U KOHCepBaLuMs €ro npu BbiBOAE B pes3eps; nNpoBepsieTcs
KOHUEHTpauusi pereHepaLVoHHbIX U MPOMbBIBOYHBIX PacTBOPOB, a TakkKe pacTBOPOB aMMuaka M rvapasuHa,
003MpyeMbIX B NMUTaATENbHYIO BOAY.

3. 3agaya pagmMoXnMMYECKOro KOHTpOns Boab!?

OcHoBHON 3apayer pagMoOXUMUYECKOro KOHTPOMS SBMSIETCS KOHTPOMNb repMeTu4YHOCTM obonoyek TBIMOB U
aKTMBHOCTM napa [ans npeaynpexneHns paguMoakTUBHOMO 3arpsisHeHWsi 00OpyAoBaHUs MAalUMHHOTO  3ana;
ONpefensioTCs KOMMYECTBO M COCTAB PafMOAKTMBHLIX OTMOXEHWA Ha BHYTPEHHEN MOBEPXHOCTU OCHOBHbIX
koHTypoB ADC 1 KONMMYECTBO PagMOHYKNUZOB, yAaneHHbIX U3 KOHTYpa Mpu Ae3akTuBauuu; npoBepsieTcs paboTa
obopynoBaHMs YCTAHOBOK MepepaboTkM pagmMoakTMBHBIX BOA, HanpvMMeEp BbIMAPHLIX annapaTtoB, a Takke
OCYLLECTBMSIETCS KOHTPOIb 3a 3arpsi3HEHNEM OKpY>KatoLLEel cpeabl paguoHyKnMaamm.

4. BOOHO-XMMWYECKMIA PEXUM NEPBOro KOHTYpa JoSkeH obecneymBarTh:

noAaBneHne o6pa3oBaHWs OKUCIIUTENMbLHLIX MPOAYKTOB paavonuaa TenroHocutens npu paboTe peakTopa Ha
MOLLIHOCTW;

MPOEKTHYI0 KOPPO3MOHHYIO CTOMKOCTb KOHCTPYKLMOHHBIX MaTepuanoB akTUBHOMW 30HbI peakTopa, 060pyaoBaHus u
TpybonpoBoaos;

MUHMMAaIIbHOE KONMMYECTBO OTMOXEHMI HA MOBEPXHOCTSAX TEMNMOBLIAENAIOLWMX COOPOK aKTUBHOW 30HLI peakTopa u
TEennoobMEeHHbIX NMOBEPXHOCTSX NaporeHepaTopoB.;

MUHMMU3ALUMIO HaKOMMEHUS aKTMBUPOBAHHLIX MNPOAYKTOB KOPPO3UM Ha MOBEpXHOCTAX obopydoBaHus K
TpyOGONPOBOAOB NEPBOro KOHTYpPA.

5. [Ina npepoTepalleHnss KOPPO3NOHHOIO PacTPEeCKMBAHWUS KOHCTPYKLMOHHbIX MaTtepuanos M n Koppo3MOHHO-
9PO3MOHHOr0 M3HOCa 060pPYAOBaHMA BTOPOro KOHTYpa C TOYKWM 3peHus TexHonorum BedeHus BXP gonmxHo ObiTb
obecneyeHo:

CHWXeHve obLero conecogepxXaHus Kotnosow Boabl B NN 1 ocobeHHO coaepaHusi Xnopuaos v cynbdaTos;
9KBMBASIEHTHOCTb KOHLEHTpPaUMN KaTUOHOB W aHWOHOB ANnd cTabunbHOro nogdepXaHus BenuuuHbl pHT
NpoayBOYHOM BOAbI B cnabolenoyHon obnacti Bo Bcex pexumax pabdotsl T

HU3KOe cofiepXaHue Kucrnopoaa B KOHAeHcaTe 1 nutaTenbHoW Boae;

ctabunbHoe noggepxaHne BenuyuHbl pH nuTaTenbHow Bodbl. OCHOBHBIMW  BO3MOXHBIMW  MCTOYHUKaMMU
3arpsi3HeHuns cpefbl BTOPOro KOHTypa ABNSAOTCS:

AobaBoyHas Boga nocne XMMBOL4OOYNCTKY;

npucockl Bo3ayxa vYepes HeMrnoTHOCTM B BaKyYMHOW YacTu KOHOEHCATHOro TpakTa;

MPMCOCHI OXnaxpaatolwen BOAbl Yepe3 HEeMmoTHOCTM B KOHAeHcaTopax TypbuHbl; = NpoTeYkn ceTeBow BoAbl B
bonnepax TennoceTy;

KOHOeHcaT ApeHaxHbIX O6aKoB;

NPOAYKTbl KOPPO3NM KOHCTPYKLMOHHBIX MaTepuanos o6opyaoBaHus 1 TpybonpoBoaoB BTOPOro KOHTYpa.



