banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
rocyJIapCTBEHHOTO aBTOHOMHOT'0 00pPa30BaTEIbHOTO YUPEKICHHSI BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTUKA

PABOYAS ITPOI'PAMMA
10 IUCLUILIMHE «YIIPaBICHUE SIEPHBIMUA JHEPreTUYECKUMU YCTaHOBKaAMU»

CrneunanbHOCTh
«14.05.02 ATOMHBIE CTaHIIUU: IPOESKTUPOBAHUE, IKCILUTYaTALN U UHKUHUPUHT»

OcHoBHas npogeccHOHATbHAA 00pa3oBaTeJbHAA MPOrpaMMa
«CurcTemMbl KOHTPOJISL M YIIPABJIEHUS aTOMHBIX CTAHLIHI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopma 00ydeHUs1
OuHas

baiakoBo



].Ie.m: OCBOCHUA ITUCHUIIJINHBI

Heanb y4eOHOH AUCHUIIMHBI: (OPMUPOBAHUE 3HAHWI B 00JacTH 0€30MacHOM SKCIUTyaTalluu
peakTopHbIX ycTaHOBOK ADC B OCHOBHBIX CTAllHOHAPHBIX U MEPEXOAHBIX PEKUMAX PabOThl, OCBOCHUE
JIOTHKHY MPUMEHEHHUS 3KCILTYyaTallMOHHBIX MPOLEAYP, METOJ0B MPOBEICHHS U 00pabOTKH pe3ylbTaToB
¢u3nveckux sKCepuMeHToB Ha SOV, xapakTepbl MPOTEKaHUS U CIIOCOOBI JIOKAIM3ALWU aBapuil Ha
ADC, OCHOB MaTreMaTHYECKOI'0 MOJEIMpPOBaHUS AMHaMudeckux mpoueccoB ADY ADC, usyueHue
COZIep KaHUs PErJIAMEHTHBIX M JPYTUX SKCIUTYaTal[HOHHBIX TPEOOBAHUHN U MIPABUIL.

3agayd JMCHUIUIMHBI: TNpUOOpETeHHE 3HAHWM M HaBBIKOB CAMOCTOSITEILHOTO aHaJIM3a
cocrostHus SIOY u oueHku O0€30MacCHOCTH TEKYHIEro SKCIUTYaTallMOHHOTO PEeXHMa, HUCIOJIb3Ys
¢bu3nyecKrue OCHOBBI TEIUIOTUIPABINYECKUX M HEUTPOHHO-(U3UUYECKUX MPOIECCOB, MPOTEKAIOIINX B
OCHOBHOM OO0OpYyIOBaHUU PEAKTOPHBIX ycTaHOBOK ADC, MNPUBUTH MpaBUiIa HCIOJIb30BAHUS
AKCIUTYyaTalMOHHON U TEXHUUYECKOH JINTEPATYPhl PU PELICHUH PErIaMEHTHBIX 3a/1aHUH.

JlMcUUIUIMHA U3Y4aeTCsl B COOTBETCTBUU C MPO(HECCHOHATBHBIMU CTaHAAPTAMHU:

- «24.078. CriennalucT UCCIe0BaTelb B 00JIACTH SJIEPHO-IHEPTETHUECKUX TEXHOJIOTUI;

- «24.032. Crienpanuct B 00JIaCTH TEIJIOPHEPTETHKH (PEAKTOPHOE OTACICHUE)»;

- «24.033. Crneuunanuct B 00JacCTM KOHTPOJIbHO-U3MEPUTENIbHBIX NPUOOPOB M aBTOMATHKU
aTOMHOM CTaHIIUN.

Mecto qucuuiinHbl B ctpykrype OOII BO

N3ydyeHue DUCHUIUIMHBI «YTpaBiICHUE SIIEPHBIMU SHEPreTUUECKUMU YCTaHOBKaMH» TpeOyer
OCHOBHBIX KOMIIETEHIINIA, 3HAHUH, YMEHHI U HABBIKOB 00Y4YaIOUIerocs O JUCIUTUIMHAM:

—  spaepHas GU3HKA;

- ¢bu3nKa s1epHbIX PEAKTOPOB;

—  JIMHaMHKa SJEPHBIX PEaKTOPOB;

—  JIaT4YUKH U JETEKTOPHl (PU3NUECKUX YCTAaHOBOK.

B xonme wu3ydenuss kypca «YIpaBieHHE SAJEPHBIMH SHEPreTUYECKHUMH YCTaHOBKaMM»
oOyuyaroluiics MoIy4yaeT 3HaHUs, YMEHUS U HaBBIKU ]ISl BBIIOJHEHHUS BCEX pa3JielioB KypCOBOTO U
JUIJIOMHOTO TPOEKTUPOBAHUS, CBS3aHHBIX C TEXHUUYECKUMH pazpaboTkamu obopymoBanus ADC,
YUP, a Takxe HEMOCPEACTBEHHO MPHU MPAKTUUIECKOM paboTe BBIMTYCKHUKOB MO CHEIMAIbHOCTH.

O0oOmenHble TpyAOBbIe (PYHKOMH, KOTOPbIE CMOXET TOJHOCTBIO WJIM YacTHUYHO
MPOEMOHCTPUPOBATH CTYJIEHT IPH OCBOEHUH JAHHOM TUCLUIUIMHBIL:

— B COOTBETCTBHHU C MpodeccnoHanbHbIM cTanaapToM «24.078. Crenuanuct ucciaeaoBarenib B
o0nacTu sJIepHO-dHEpreTuYecKkux TexHojorui»: B/02.7. OO6oO0mieHue pe3ynbTaToB, MPOBOJUMBIX
HAy4YHO-HCCIIEI0BATENIbCKUX M ONBITHO-KOHCTPYKTOPCKUX padOT C II€JIbI0 BBIPAOOTKH MPEJIOKEHHM
10 pa3paboTKe HOBBIX M YCOBEPIIEHCTBOBAHUIO JEMCTBYIONIUX A/I€PHO-IHEPIETUUECKUX TEXHOJIOTU;

— B COOTBETCTBUU C TMpodeccuoHaNbHBIM cTaHmaptoM «24.032. Crneumanuct B oOnactu

TEIUIOPHEPreTHKH (peakTopHoe otaeneHue)»: B/01.7. ObecneueHune B3aUMOACWCTBUS B Ipoliecce
WH)KEHEPHO-TEXHUYECKOM  TMOIJNEp>KKM MpHU  IKCIUIyaTalldd  PeakTOpHOro  0o0opyaoBaHHA,
TEXHOJIOTUYECKUX CUCTEM, OCHOBHBIX (DOHJIOB peakTopHOro oTaeneHus ADC;
— B COOTBETCTBUU C MpodeccuoHambHbIM cTanaapToM «24.033. CrnernuanucTt B 0071aCTH KOHTPOJIBHO-
U3MEpUTENIbHBIX MPUOOpPOB U aBTOMATUKH aTOMHOM craHuum»: C/01.7. OpraHuzanuss U KOHTPOJIb
BBITIOJTHEHUS TIPOM3BOJICTBEHHBIM MOJIpa3/ieiieHrueM paboT mo obecrneuenuto skcruryataruu CHU, CA u
anmapatypsl CY3 Ha AC.



Komnerenuuu oOy4yammerocsi, (popmupyembie B pe3yJbTaTe OCBOCHHA

JTUCIUILITUHBI
B mnpomecce ocBoeHUs TaHHOW JUCHUIUIMHBI y CTyACHTa (GOPMUPYIOTCS CIEAYIOLIUE
KOMIIETECHIINH:
npodeccuoHanbHbIe
3anaqu . OOBbeKT ummn Kon u NHaukaTopsl TOCTHXKEHUS
npohecCHOHATBLHOM HaWMEHOBAHHE
00acTb 3HaHUS KOMITIETEHILIUH
nesirepHocTH (311]1) KOMIIETEHIINHU
N3yuyenue n CoBpemeHHast [IK- 3-IIK-1 3HaTh: COBpPEMEHHYIO
aHau3 HAy4HO- | JIEKTPOHHAs 1Cnocoben TEXHUUYECKYyl0  HH(pOpManuio,
TEXHUYECKON CXEMOTEXHUKa, UCIOJb30BATh | OTEUECTBEHHBIH M 3apyOeKHBIN
uH(popManuuy, 3JIEKTPOHHBIE Hay4HO- OIIBIT B obnactu
OTEUYE€CTBEHHOTO U | CUCTEMBbl SIICPHBIX | TEXHUYECKYIO | MPOCKTUPOBAHUS u
3apy0eXHOr0 OmbITa B | U ¢busznueckux | HHGOpPMAIUIO, | SKCILTyaTalluu SIEPHBIX
obnactu YCTaHOBOK, OTEUECTBEHHBI | SHEPTETHUECKUX YCTAaHOBOK.
MIPOEKTUPOBAHUS U | CUCTEMBI 171 u | Y-IIK-1 Ywmerb: ucnonb3zoBaTh
AKCIUTyaTalliu  SIZICPHBIX | aBTOMATU3UPOBAHH | 3apyOEeKHBIM HAay4YHO-TEXHUYECKYIO
SHEPreTUYECKUX Or0  YOpaBJIEHUS | OIBIT B | uHQOpMAIIIIO JUTSL
YCTaHOBOK, TOJIIOTOBKA | SJIEPHO obnactu MIPOCKTUPOBAHUS u
JTAHHBIX st | -pusmdeckumu MPOEKTUPOBAH | KCILTyaTaluu SIIEPHBIX
COCTaBlieHUS  0030pOB, | YCTAHOBKaMH. ust U | DHEPTeTHYECKUX YCTAaHOBOK.
OTYETOB M  HAy4YHBIX skcrutyatanuu | B-IIK-1  Brnapers: wmeTonamu
nyOIuKaIui. SITIEPHBIX MOMCKA MW aHaliu3a Hay4HO-
SHEPreTUYECKH | TEXHUYeCKOW uHpopManuu u
X YCTaHOBOK ombITa B obnactu
MIPOCKTUPOBAHUS u
JKCIUTyaTaluu SIEPHBIX
HYHEPreTUYECKNX YCTAHOBOK.
Maremarudaeckoe Snepnsle, I1K-3 3-T1K-3 3HATh METObI
MOACIINPOBAHUC XUMHNYECCKHUE U Crocoben K IpOBEIACHUS I/ICCJIG,I[OBaHI/II}'I
MPOIIECCOB M OOBEKTOB | TEIJIOBBIC MIPOBEACHUIO (U3HYECKUX [IPOLIECCOB
Ha 0a3e CTaHAapPTHBIX | MPOIIECCHI, MCCIENIOBAaHUN | y_[TK-3 yMeTb  TPOBOIUTE
MaKeTOB MIPOTEKAIOIINE B (dbuznyecKkux HCCHEOBAHMA 1 HCIBITAHHS
ABTOMAaTU3UPOBAHHOTO SIIEPHBIX MpOLIECCOB B
I o0opynoBaHus AJIEPHBIX
POCKTHUPOBAHUS U | DHEPTeTHYECKUX SITIEPHBIX
MCCIIEI0BAHMIA; YCTAaHOBKAax W Ha | DHEPreTUYECKU YHCPTCTHHUCCKUX yCTAHOBOK

IoAroTOBKa AAaHHBIX IJISL
COCTaBJIEHUS 0030pOB,

ATOMHBIX CTaHIIUAX

X yCTaHOBKax
B mponecce

B-TIK-3 Bnametp MeTOIMKaMU
UCIIBITAHUN O00OpYAOBaHUS TPHU

OTYETOB ¥ HAYYHBIX paspaboTku, Cr'o MOHTAXC 1 HAJIAZIKE
nyOIuKauii. CO3/1aHMs,

MOHTa’a,

HaJIaJKu u

HKCILTyaTaIlH
AHanu3 npouneccoB B CoBpeMeHHas IK-9 3-1IK-9 3nate npaBuna u
AJIEPHBIX JNEKTPOHHAs Crnocoben HOPMBI B aTOMHOM YHEpPreTHKE,
HHEPreTUUECKUX CXEMOTEXHUKA, aHaNMM3UpoBaT | Kputepuu 3H(eKTUBHON U
YCTaHOBKAX C LIEJIbIO AJIEKTPOHHBIE b 6e3omacHoil paboTsl ADY;
o0ecrieyeHus: ux CUCTEMBI SIIEPHBIX | HEUTPOHHO- V-1IK-9 ymers aHanu3upoBaTh
3¢ deKkTUBHON U 1 pU3HYECKUX ¢busnueckue, HEHUTPOHHO-(U3NYECKHE,
6e3omacHoi paboThI; YCTaHOBOK, TEXHOJIOTHYEC | TEXHOJIOIMUECKHUE IPOLECCH U
o0ecrieyeHne IIepHON U | CHCTEMBbI KHE MPOLECCHl | AITOPUTMBI KOHTPOJIS,




paauaoHHON ABTOMATU3UPOBAHH | U AJITOPUTMBI | YIIPABICHUS U 3alIUTHI DY ;
0€30MacHOCTH MPU Or0 yIpaBlIeHUS KOHTPOJIS, B-I1K-9 BnageTs MeTogamu
9KCILTyaTalluy SACPHBIX | SIEPHO - yIpaBICHUS U | aHAJIM3a HEUTPOHHO-
HSHEPreTUYECKUX (buznuecKuMu 3amuTel SI0Y | pu3HUECKUX H
YCTaHOBOK, a TAK)K€ IPU | yCTaHOBKAMHU. C LIETIBIO TEXHOJIOTUYECKHX MPOIIECCOB B
oOpatieHuu ¢ siaepHbiM | SaepHele, obecnieuenus | SADV.
TOIINBOM H XUMHYECKHE U ux
pazvoaKTUBHBIMU TEIUIOBbIE s dexTUBHON
otxonamu Ha ADC (1 MPOLECCHI, U
SADY). MPOTEKAIOIIINE B Oe3omacHoi

SIEPHBIX paboThI

HEPTETHYCCKHUX

yYCTaHOBKAaxX U Ha

ATOMHBIX

CTaHIIMSIX.

33[{3‘11/1 BOCIIMTaHMSA, p€aIN3yeMbI€ B paMKaX OCBOCHHUSA TUCHUIIMHBI

Hanpasiienue/ Co3nanmne HUcnoan3oBanue BosJjieuenue B
neJan YCJIOBHIA, BOCIHMTATEIbHOIO MOTEHI[HAJIA | PA3HOIJIAHOBYIO

o0ecneyuBaOIIM | y4eOHBIX JUCHUIINH BHEY4eOHYI0

X JeATeILHOCTh
IIpodeccuonans | - popmupoBanue | Mcrnonb3zoBaHue 1.Opranusanus Hay4HoO-
HOE BOCIIHTAHHE | OTBETCTBEHHOCTH | BOCIMTATEILHOIO MOTECHIMANA  |[IPAKTHYECKUX

3a JUCLUILINH KOH(EpEeHLU, KPYIJIbIX

npodeccuoHanbH | IpohecCHOHATBLHOTO MOMYIIS CTOJIOB, BCTPEY C

bl BHIOOD, st GOPMHUPOBAHUSA y CTYACHTOB |BEAYIIUMHU

pOo)eCCHOHANIBH | OTBETCTBEHHOCTH 3a CBOE CHELHUAINCTaAMU

0€ pa3BUTHE U npo¢eCCuOHAIBHOE Pa3BUTHE MpEANPUITHI

bI€ pELICHUS

(B18)

npodeccuoHanbH

MOCPEJICTBOM BBIOOpa
CTyJICHTaMH UHIUBUIYaTbHBIX
00pa30BaTeNbHBIX TPACKTOPHUIA,
OpraHU3aIi CUCTEMBbI OOIIICHUS
MEXy BCEMHU yYaCTHUKaMHU
o0pa30BaTenpHOro npoiiecca, B
TOM YHCJIE€ C UCIIOJIb30BAHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHM.

3KOHOMHYECKOI0 CEKTOpa
ropoja 1mo BOIpocam
TEXHOJIOTHYECKOTO
nuaepctsa Poccun.

2. Yuactue B HOATOTOBKE
nyOonuKanuii B
BBICOKOPEUTHHI OBBIX
peleH3UPYEMBIX HAYYHBIX
W3JaHUSIX

Crtpykrypa u coaepkaHue y4eOHOU IMCIUTITHHBI
JucnunnuHa mpenogaercs cryneHTaM B 9 cemectpe. OOmas TpyI0€MKOCTh IUCIUTUIMHBI
cocTaBJIsIeT 3 3aUeTHBIX enuHHIIBI, 108 ak. Jaca.
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1 CpeacTBa ynmpaBileHHsl PeakKTOpoM M HX YO 30
3¢ PeKTUBHOCTD
1 | Xapaktep mepexomHslx mporeccoB n(t) mpu| 18| 4 4 - 10
M3MEHEHUHU PEaKTUBHOCTH
2 |9 PEeKTUBHOCTD CTEPKHS-TIOTIIOTHTENS U Tpynnbel | 21| 2 4 - |15
MOTJIOTUTENIEH
3 | XapaKTepuCTUKHU CTEP>KHEHU-TTOTJIOTUTENCH 25| 2 8 - 115
2 PacuérHoe o0ecnieueHue siiepHOii 6€30MaCHOCTH YO 30
4 |peaktopa Tuna BBIOP npu ero sxcmuryaranuu 22| 4 - - |18
bopnoe perynupoBanue peakropos Tuna BBOP
5 |Anroput™m pacuéra mycKOBOW KOHIICHTpAIH OOPHOMH 22| 4 - - 18
KHCJIIOTBI
Bua npomexyToYHOI aTTeCTANMHA Ix3amen| 40
108| 16 |16/16| - | 76 100
ConeprxaHue JIEKIITMOHHOTO Kypca
TeMbl JeKIHH. Bceero YuaeGno-
Bonpocsl, oTpadéaTbiBaeMble HA JTeKIHH yacoB MeToHecicoe
olecreyenue
1 2 3
XapakTep nepexoaHbIX Npoueccos n(t) npu M3MeHEHUH 4 1,2,3
PeaKTHBHOCTH
XapakTep MepexoHbIX MPOoIeccoB n(t) Ipu COOOIIEHNN PeaKkTopy
OTPULIATEIILHON PEAKTUBHOCTU. IlepexoqHbIe MpOUEeCcCHl pu
COOOIIEHUN PEAaKTOPY MOJOKHUTEIbHBIX peakTuBHOCTEH. OcOOEHHOCTH
NEePEXOAHBIX TMPOIECCOB MPH COOOIIEHUN PEAKTOPY MaJIbIX
peakTuBHOCTEN. OCOOEHHOCTH MEPEXOTHBIX MPOLIECCOB MPH
COOOIIIEHUHU PEAKTOPY OOJBIINX PEAKTUBHOCTEH. Y TIpaBieHNE
PEaKTOPOM Ha MaJIbIX YPOBHSIX MOIHOCTH ITPU YBEITMUEHUH YPOBHS
MOITHOCTH PEaKTOpa. YIPaBIeHHE PEaKTOPOM Ha MaJIbIX YPOBHSIX
MOITHOCTH IIPU YMEHBIICHUH YPOBHS MOLTHOCTH PEAKTOPA.
ABTOMaTHUYECKasl CTaOMIIN3alHsI MOIIIHOCTH peaKkTopa
I PeKTHBHOCTH CTEP/KHA-NOIVIOTUTEIS U TPYNIIbI MOTJIOTUTe el 2 1,2,3
JleiicTBUE BBOJAMMOTO B aKTHBHYIO 30HY CTEPIKHSI-TTOTIIOTUTEIIS.
XapaKTepUCTUKA MOJI0KEHUS CTEP>KHA-TIOITIOTUTENS B aKTUBHOM 30HE.
[Tousitust 06 nHTErpanbHON U nuddepeHanbHON 3P PEKTUBHOCTH.
D¢ dexTuBHBINA paguyc cTepkHsA-nornorutens. duznyeckuii Bec
LHEHTPAIBHOTO CTEPKHSA-TTOTJIOTUTEIISI OJTHOW IITMHBI. DU3NYECKUI BEC




HCLCHTPAJIBbHOI'O CTCPKHA-ITOTJIOTUTECIIA.

XapaKTepUCTHKHU CTePKHeH-OrJIOTUTe el

XapakTEepUCTUKH MTOTJIOTUTENEH — KPUBBIE HHTETPAJIBHON U
muddepeHmanbHoi 3¢ dhekTuBHOCTH. MI3MEeHeHNe peaKTUBHOCTH
peakTopa npu nepemMeiieHuH cTepkHa. OCOOEHHOCTH XapaKTepUCTUK
YKOPOYEHHBIX nornotuteneil. MuTepdepeHus moABMKHBIX CTEPKHEH-
HOTJIOTUTENIECH

1,2,3

bopHoe peryiupoBanue peaktopoB Tuna BBOP

CymHoCTh OOPHOTO PEeryarupoBaHus. XapakTep U3MEHEHUS
KOHIEHTpAlMU OOPHOM KUCIOTHl B IEPBOM KOHTYpE MPHU BOJIOOOMEHE.
WuTerpanbhas 3pdekTuBHOCTh O0pHOU KHCIOTHI. [nddepennuanpaas
(PPEKTUBHOCTH OOPHOI KUCIOTHI. DaKTOPHI, ONPEACISIOINe
BennuuHy nuddepeHnuanbHon 3P PeKTUBHOCTH OOPHON KUCIIOTHI.
Pacuét mycKkoBOH KPUTUYECKOI KOHIIEHTPAIIMU OOPHOM KUCIOTHI

1,2,3,4,5

AJITOPUTM pacyéTa MycKOBOIl KOHIEHTPAIMU GOPHOI KHCJIOTHI.

Pac4éT myckoBO# KpUTHYECKOH KOHIIGHTpAIMKU OOpHON KUCIOTHL. Pacuér
MPENENbHO TOMYCTUMOIO pacXxoa MOANUTKY IIEPBOTO KOHTYpa YHCTBIM
imucTrIIuIsITOM TIpH mycke BBOP. Bpems cHbkeHUs KOHIIEHTpaIuu OOpHO
KUCJIOTHI 0 3aJaHHON BEJIMYMHBI. Pacuét 0e30macHoro 3Ha4eHus CTOSTHOUYHOM
KOHIICHTpAIMK OOpHON KUCTOTHL. Pacyér BpeMeHH NOAMUTKY MEPBOTO
KOHTYpa KOHLIEHTPUPOBAaHHBIM PACTBOPOM OOPHOM KHCIOTHI 10 JOCTHKCHHS
0e3011aCHOI CTOSHOYHOM KoHIeHTpanuy. PacuérHoe obecnieueHue saepHon
0e3onacHocTH peakTopa Thna BBOP npu ero skcrutyaTanuu.

1,2,3,45

IlepeyeHb NPAKTHYECKUX 3AHATHH- He NPEIYCMOTPEHbI YY4eGHBIM ILIAHOM

Ilepeuensb 1a0opaTOPHBIX padoT

Yu4eOHo-
Bcero
HaumeHnoBanue j1a00paTopHbIX padoT. MeTOAUu1ECKOoe
1acos obecrneuenune
MonenupoBaHue NpoIeaypbl ONpeaeTIeHNs] pEaKTUBHOCTH, BBOAUMOMN 4 1,2,3
CTEP>KHSAMU PEryJIMPOBaHUS, TOCPEACTBOM U3MEPEHUS
YCTAaHOBUBIICTOCA IMEPpHOAA U3MCHCHU A MOIITHOCTHU p€aKTOopa
MonenupoBaHue NpoIeaypbl ONpeaeTIeHNs] pEaKTUBHOCTH, BBOAUMOMN 4 1,2,3
CTEep>KHSAMU perynupoBanus. luddepenunanbublii MeToa copoca
CTEPIKHS
MonenupoBaHue NpoLeayphl ONpeieIeHHs] peaKTUBHOCTH, BBOJUMOM 4 1,2,3
CTEpP>KHSAMU peryiupoBaHus. UHTerpaabHbIil MeTo] cOpoca CTepKHS
MogenupoBaHue MpoIeayphl ONPEIeTICHUs PEAKTUBHOCTH, 4 1,2,3
HOJKPUTUYECKON CUCTEMBI (MHTETPaJIbHBIN UMITYIbCHBIN METON)
3aganusi 1JIs CAMOCTOSATEJILHOM Pad0ThI CTY/1€HTOB
Beero YuebHo-
Bonpocs! /151 CaMOCTOATETbHOI0 N3y4YeHus (3aaHus) MeToAnYecKoe
uacos ob0ecrieyeHue
1 2 3




XapakTep nepexoaHbIx mpomeccoB N(t) mpu n3MeHeHNUH 1,2,3,4,5,6,7
PEeaKTUBHOCTH
XapakTtep mepexoaHbix mporeccos N(t) mpu coOOIIEHUH peakTopy 10
OTPUIATENILHOM peakTUBHOCTH. [lepexoaHbIe MPOoIecChl MPU COOOIIEHUN
PEaKTOPY MOJIOKUTEIBLHBIX pEaKTHBHOCTEH. OCOOCHHOCTH MEPEXOTHBIX
MPOIIECCOB MPHU COOOIICHUH PEAKTOPY MAJIBIX PEaKTHBHOCTEH.
OCOOCHHOCTH TIEPEXO/IHBIX TPOLIECCOB IPU COOOIICHUU PEAKTOPY
OOJBIINX PEAKTUBHOCTEH. YTIPaBJIICHUE PEaKTOPOM Ha MAJIIX YPOBHSIX
MOITHOCTH MPH YBEITMYEHUH YPOBHS MOITHOCTH PEAKTOpa. YTIpaBIeHUE
PEaKTOPOM Ha MaJIbIX YPOBHSIX MOITHOCTH ITPU YMEHBIICHHH YPOBHS
MOIIHOCTH PEaKTopa. ABTOMaTHYECKasl CTA0MIIM3AIIHS MOIITHOCTH
peakTopa

I PeKTUBHOCTH CTEPKHSI-NOTJIOTUTE/ISI M TPYIIbI MOTJIOTHTeel 15 1,2,3,4,5,6,7
JlelicTBHE BBOJIUMOIO B AKTUBHYIO 30HY CTEPKHSI-TIOTJIOTUTEIIS.
XapakTepruCcTHKa MOJI0KEHUS CTEPKHA-TIOIVIOTUTENS] B aKTUBHOM 30HE.
[Monsatus 06 uHTErpaTEHON M MU GepeHanbHoN 3¢ PekTHBHOCTH.

D dexTuBHbIM paauyc cTepkHs-moraoturens. Guznueckuil Bec
LEHTPAJIBHOTO CTEPKHA-TTOTJIOTUTEIIS TIOJIHOW JITMHBI. DU3NYECKUI BEC
HEIEHTPAIBHOTO CTEPKHS-TTOTIIOTUTEIIS.

XapaKkTepuCTHKU CTEPKHEeI-MoTJI0TUTe el 15 1,2,3,4,5,6,7
XapakTEpUCTUKH MTOTJIOTUTENEH — KPUBBIE HHTETPAJIBHON U
muddepeHmanbHoi 3 hekTnBHOCTH. MI3MEeHEeHNe PeaKTUBHOCTH
peakTopa npu nepemMenieHny cTepkHs. OCOOEHHOCTH XapaKTepUCTUK
YKOpPOUYEHHBIX noriotuteneit. aTepdepeHiiys noaBMXKHbIX CTEpKHEHN-
MOTJIOTUTENIEH

[Ipocreiimme MeTOAbI TPagyUPOBKH ITOABUKHBIX ITOTJIOTUTEIIEH.
MeTton pasrona. Meron komneHcanuu. OcoOEHHOCTH IpaJyupOBKU
METOJIOM KOMIIEHCALIMH IIPU OYEHB TSHKEIIOM STAJIOHHOM IOTJIOTUTEIE.
['panynpoBka MeTof0oM «cOpocay.

bopHoe peryiupoBanue peakTopoB Tuna BBIP 18 1,2,3,4,5,6,7
CymHOCTh OOPHOTO PEryIMpOBaHUs. XapaKkTep U3MEHEHUs
KOHIICHTPAIIMK OOPHON KUCIIOTHI B IEPBOM KOHTYpPE MPH BOJAOOOMEHE.
WuterpanbHas 3pPeKTUBHOCTh O0pHOI KucnoThl. Auddepenunanbuas
s dexTUBHOCTH OOPHOMN KUCHIOTHI. PAaKTOPHI, ONPEEIIAIONINE BETUUNHY
muddepenmanbHo 3 dekTuBHOCTH OOPHON KUCIOTHI. Pacuér
YCKOBOW KPUTHYECKON KOHLIEHTpAIMU OOPHOM KHCIOTHI

AJITOPATM PacYETa MyCKOBOW KOHIEHTPAIMH OOPHO KHCIOTHI. 18 1,2,3,4,5,6,7
Pacy€T myckoBOW KPpUTHYECKOW KOHIICHTpAIIMA OOPHOI KUCIOTHI. Pacuér
HpeIeJIbHO JIOMYCTUMOr0 Pacxo/ia MOAMUTKY EPBOro KOHTYPa YHCTHIM
ImucTHIIISTOM Tipu TTycke BBOP. Bpemsi cHukeHMs KOHIIEHTpaIiu OOpHOH
KHCJIOTHI 10 33aHHON BenUuuHbI. Pacuér 6e30macHoro 3Ha4eHus CTOSTHOYHON
KOHLEHTpAIUU OOpPHON KHCIIOThL. PacuéT BpeMeHU NOANUTKY HEPBOro KOHTYpa
KOHIICHTPUPOBAHHBIM PAaCTBOPOM OOPHOM KHCIIOTHI 10 JOCTHXKEHHS
0e30I1macHO# CTOSHOYHO# KoHIeHTpanun. PacuéTHoe obecrieueHue siiepHon
6e3omacHocTH peakropa Thuna BBOP npu ero skcrmyararmu.

PacueTrHo-rpaduyeckasi paboTa ne npeaycMoTpeHa yueOHbIM IUIAHOM
KypcoBasi padoTa ne npexycmorpena yueGHbIM ILIAHOM

Oobpa3oBaTesibHbI€ TEXHOJIOTMH
[lpn peanm3anuu yd4eOHOro MaTepuaina Kypca HCIOJB3YIOTCS Pa3IndHble 00pa3oBaTelIbHbBIC



TEXHOJIOTHH, CIOCOOCTBYIOIIHME CO3JaHUI0 aTMoc(epbl CBOOOAHOW W TBOPYECKOM THUCKYCCHU Kak
MEXy IpernojiaBaresieM U CTyJAeHTaMH, Tak U B CTyAeHueckoi rpymnme. Llenbio npu 3TOoM siBIsieTcs
BBIPa0OTKAa Yy CTYJCHTOB HABHIKOB UM KOMIICTCHIIMMA, I[TO3BOJISIFOIIMX CAMOCTOSITEILHO BECTH
HCCIIEIOBATENbCKYIO U HAYYHO-TIEAarornyeckyro padoTy.

[IpakThyeckas MOATrOTOBKA MpU peain3allud y4eOHOW TUCHUIUIMHBI OPraHu3yeTcsl MyTeM
MIPOBEJICHUS MPAKTUYCCKUX 3aHSATHUN, MPEIyCMATPUBAIONIUX Y4acTHE OOYYarONIMXCS B BBIMOJHEHUU
OTAENBHBIX AJIEMEHTOB Pa0OT, CBA3aHHBIX C OyaylIei mpohecCHOHATBLHON 1eATENbHOCTHIO.

[IpakTryeckas MOATOTOBKA TaKXe BKIIIOYAET B ce0s 3aHATHS JIEKIMOHHOTO THIIA, KOTOPbIE
IpelycMaTpuBaloT  repenadyy  ydeOHOMl  uHpopManuu  oOydaromuMmcsi, HEOOXOOUMOM s
MOCTIETYIOIIETO BBHITIOJIHEHUS Pa0OT, CBSI3aHHBIX C Oyaymiel npodecCuOHATbHON AeATEIbHOCTHIO.

[Ipn wu3yyeHUM JUCHUIUIMHBI «YTOpaBiICHUE SACPHBIMU DHEPreTUYECKUMU YCTAaHOBKAMM

MIPUMEHSIIOTCS ClIeAyIolue 00pa3oBaTeIbHble TEXHOIOTHHU:

—  KJIACCHYECKOE JIEKIIMOHHOE 00yUeHHE C HUCTI0Ib30BAHMEM HATJISIHBIX TOCOOMIA;

— MPOBEACHUE JICKIIUN MIPH MOJACPIKKE MYJIbTUMEINA;

— TMPOBEACHUE MPAKTUYECKUX 3aHSATUN C pEHICHUEM MPUMEPOB y JTOCKH, a TAKKE MPHU MOIJEPKKE
MyJIbTUMEINA, CAMOCTOSITEIbHOE PEIICHHE 3a/1a4 00YJaroIIMMHCS B IPUCYTCTBUU MPETIOIaBaTENs;

—  TpOOJIEMHBIH MOAXOT;

— Ppa3HOYpPOBHEBOE 00YyUYEHUE;

—  CaMOCTOSITEJIbHOEC M3YyYCHHE NUCUMIUIMHBI OOYYarOUIUMMHUCS TPU MOMOIIM YYEOHBIX IMEYaTHBIX U
ANEKTPOHHBIX U3AAHUN;

—  uHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH — B WHCTUTYTE UMEIOTCS
CHCIMATM3UPOBAHHBIE  TMOMEIICHUS Ui CaMOCTOSTENIbHOW  paboThl,  00OpyHOBaHHBIC
MEPCOHAIbHBIMUA KOMIIBIOTEpAMU C BBIXOJOM B VIHTEpHET M C JOCTYNIOM K JJIEKTPOHHO-
OMOJIMOTEYHOM CHUCTEME;

— aBTOMATH3allMsI PACUETOB M MaTEMaTHYECKOE MOJICTUPOBAHNE MEXaHUYECKUX CHCTEM;

— HHTEPAKTHBHBIN IJ10CCApUi IO TO3UMETPUHA HOHU3ZUPYIOIIUX U3ITYyYEHUH;

— METOOUYECKHE YyKa3aHusd (B TOM 4YHUCIE€ B D3JEKTPOHHON (opme) HOo pPa3IuyHBIM pasjaenam
JUCITUTIAHBI.

CamocTtosTenbHass paboTa CTYAEHTOB NPOBOAUTCS MOJ PYKOBOJCTBOM IpENojaBaTeiei, ¢
OKa3aHWEM KOHCYJIbTAIIMM M TIOMOIIM TPH TOJATOTOBKE K KOHTPOJIBHBIM paboTaM, BBIMOJHEHUU
JIOMAIIHUX 3aJaHui

DoH/ OLICHOYHBIX CPEICTB

q)OH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIJIMHE obecrieynBaeT IMPOBEPKY OCBOCHUA TNIAHUPYCMBIX
PE3YyJIbTAaTOB 06y‘IeHI/IH (KOMHGTCHHI/Iﬁ n ux I/IH,Z[I/IKaTOPOB) nocpeaACTBOM Mepoan}ITI/Iﬁ TEKYyLICTO,
pY6C)KHOFO " MPOMECKYTOYHOI'O KOHTPOJIA MO JUCHUIIIINHEC.

CBs3p MeXAy GOPMHUPYEMBIMH KOMIMETCHIUSAMUA H (OpMaMU KOHTPOJISI WX OCBOCHUS
MMpeaACTaBJICHA B CJ'ICI[yIOIJ.IGfI Ta6HI/II_IeZ

HanmenoBanue
No Kon n nanmMeHoBaHue nHIUKATOpa HanmenoBaunue

KOHTPOJIUPYEMBIX N
n/n JIOCTHKEHUS] KOMIIETEHIIU I OLICHOYHOI'O CPEJICTBA
pa3zienoB (TeMbI)

BxoaHo KOHTPOJIb

Bomnpocsl BXOgHOTO

1 | BxoaHO#M KOHTPOJIb
KOHTPOJIs (YCTHO)

ATTCCTE[I_[I/ISI pas3aciios, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH




1 CpenctBa ympasnenus | 3-11K-1, V- IIK-1, B- I1K-1, 3-TIK-3, YcTHblit onpoc B popme
peakTopom u ux | V-IIK-3, B- [IK-3, V- TIK-9, B- TIK-9, | coGecenoBanus
3¢ peKTUBHOCTH 3- [IK-9 JlaGopaTopHble 3aHITHS

2 Pacuérnoe obecnieuenne | 3-T1IK-1, V- I1K-1, B- [1IK-1, 3-TIK-3, YcTHbIM ompoc B popme
snepHoi 6e3omacHocty | Y- TIK-3, B- T1K-3, V- TIK-9, B- [IK-9, | cobecemoBanus

peakTopa tura BBOP 3- [IK-9
IPH €ro AKCILTyaTalum

[IpoMexxyTouHas arrecrauus

1 | Ox3ameHn V-IIK-3, B- [IK-3, V- [1K-9, B- TIK-9,

3-I1K-1, Y- 1IK-1, B- [1K-1, 3-TIK-3,
Bomnpocsl k 3x3ameny

(ycTHO)

3-11K-9

Bxoanoii KOHTPOJIb NPCAHA3HAYCH [JIA BbBIABJICHUA Hp06€HOB B 3HAHUAX CTYACHTOB U
FOTOBHOCTH HX K IIOJYYCHHIO HOBBIX 3HAHUH. OHCHO‘IHBIC cpeacrea s BXOAHOI'O KOHTPOJIA
npeaAcCTaBJIAOT coboit BOIIPOCHI, KOTOPBIC 3a1A0OTCA CTYJCHTAM B YCTHOﬁ q)opMe.

12.

13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

Bonpocsl k cobecenoBannio
3aBUCUMOCTb CBOMCTB peakTopa OT TemIeparypsl. TemnepaTypHblii 1 MOITHOCTHOM 3(peKThI
PEaKTUBHOCTH
Bbapomerpuueckuii 1 mapoBoi 3PPEKTH peaKTUBHOCTH KHITALINX PEaKTOPOB.
Heiirponnsrii ki B simepHoM peaktope. KoaddumnueHnT pazMHOKeHHs B O6CKOHEUHOH Ccpejie.
YTeuka HEUTPOHOB.
3anac peakTUBHOCTH, CUCTEMA €r0 KOMIICHCALIUH.
Opranel BO3/IEHCTBUS HA PEAKTUBHOCTb PEAKTOPA.
OOpaTHble CBA3M B siiepHOM peakTope. CaMoperyinpoBaHue.
ToueuHas KUHETHKA peaKTOpa Ha MTHOBEHHBIX HEUTPOHAX
3ana3abIBarole HEUTPOHBI. VICTOUHUKH, 107 BBIXO/A.
3ana3abIBaOIE HEUTPOHBI U UX LIEHHOCTb.

. YpaBHEHUsI KHHETUKH pEeaKkTOpa Ha IIECTH IPYIIIAax 3aIa3/ablBAOIINX HEUTPOHOB.
. IloBenieHne peakropa Mpu CKaukooOpa3HOM BBOJIE PEAKTUBHOCTH Ha 3aIla3/bIBaOIINX

HEUTPOHAX.

IToBenenue peakropa Mpu JIMHEHHOM U3MEHEHUH PEAaKTUBHOCTH Ha 3aI1a3/bIBAIOIINUX
HEHUTPOHAX.

Oco0eHHOCTH KMHETUKH MTOJAKPUTUYHOIO PEAKTOpa C HCTOUHUKOM.

KuneTuka peakTopa Ha MTHOBEHHBIX HEHTpOHAX ¢ OOpaTHOM CBSI3bIO 1O TEMIIEpAType
KuneTnka siepHOro peakropa Ha 3ana3/bIBalolIMX HEUTPOHAX ¢ 0OpaTHOM CBA3BIO MO
TEeMIIepaType.

YpaBHEHHS U30TONHON KMHETUKU. BBIropanue siepHoro TOIIMBA.

VYpaBHeHUs U30TONHON KuHETHKH. HapaboTka miyToHus.

[IlmakoBaHue sAEPHOro peakropa. ['pymisl mIakos.

OtpaBrneHue SAepHOro peakropa KCeHOHOM. CTalMOHapHOE OTPAaBIICHNUE.

Otpasienue siziepHOro peaktopa kcenHoHoMm. Hecrarmonapusie 3¢ HeKThI.
OrTpagienue siiepHoro peakropa camapueM. Hecrarmonapusie 3¢ GexTh

Oransl mycka. TpeOoBaHUs K COCTOSHUIO pEaKTOPHOM YCTaHOBKH Mepesl MyCKOM.
KonTponb HelTpoHHOro noToka peakropa. O0opyaoBaHKEe MyCKOBOM U IITATHONW CUCTEM.



IIkana oueHnBaHus 00y4aK0IIErocss HA BXOJHOM KOHTPOJIe

baniasl
TpeOoBaHNsl K 3HAHUSIM, YMEHUSIM U HABBIKAM 00y4ar01Ierocs peiiTUHTOBOI
OLIEHKH
OOyJaromuiicss OTIMYHO BJIAJICET OCHOBHBIMHU TOHSTHSIMH MAaTEMAaTUKH, (U3UKH, 5
HAYePTATEILHON T€OMETPUH W WHKCHEPHOW TpaduKd, 3HACT U yMEeT MPUMEHSThH
OCHOBHBIE (DOPMYIIBI M 3aKOHBI, MOXKET PEIIaTh HECTAHIAPTHHIC 3aa4H.
OOyyarmuiicss XOpomIo BiageeT OOJbIIEH YacThbl0 OCHOBHBIX  ITOHATHH 2-4
MaTeMaTHKH, (PU3UKH, HAYePTATSIIbHON T€OMETPUH U MHXKEHEPHOH rpaduku, 3HaeT
U YMEET MPUMEHSTh OCHOBHBIC ()OPMYIIBI U 3aKOHBI, BIIAJICET METOAUKON pPEIICHHUS
THIIOBBIX 3aJ1a4.
OOyyarommiicss WMEET yJIOBJICTBOPUTEIbHBIM YPOBEHb 3HAHUS MAaTEMaTHKH, 1
bu3MKYM, HaYepPTATEIHHOW TEOMETPUU W WHXKEHEPHOW rpaduKu, 3HAET OCHOBHBIC
(bopMyIIbI U 3aKOHBI, CIIOCOOEH peliaTh MPOCTEHIIINE 3a/1a4H.
OOyyaromuiicss MPaKTUYECKH HE OBIAAeNl 3HAYUTENbHOH YacTbhi0 MPOTPaAaMMHOIO 0

MarepHuaja M He BJIaJeeT BAXHEUIIMMU WHCTPYMEHTAMH MaTeMaTHKH, (DU3UKH U
HauepTaTeNIbHOW TEOMETPUU W WHXKEHEpHOW rpaduku, HE yMeeT pemath Jaxe
TUIIOBBIX 3a/a4.

OueHovHbIe CPeACTBA /1JIsl TEKYIIEro KOHTPOJIS
Pasznen 1
Bomnpocsl k codecenoBanuro no pasaesy 1

1. XapakTep nepexoaHbIX MpoleccoB n(t) Mpu cooOLIEHNHN PeaKTOpy OTPULIATEIbHON

PCAKTUBHOCTHU

arwN

peakTopa

o

peakrTopa
7. ABTOMaTuyeckas cTaOUIU3aIHs MOIIIHOCTH PEaKTopa

8. JleiicTBHE BBOJMMOTO B AKTHBHYIO 30HY CTEPKHSI-TIOTIIOTUTEIS

9. XapakTepHuCcTHKa MOJ0XKEHUS CTEPKHA-TIONTIOTUTENS B AKTUBHOM 30He
10. ITousATHS 06 MHTErpaIbHON U MU PepeHnnanbHON 3¢ (HeKTUBHOCTH

11. D¢ dexTruBHBIN pagryc CTEPKHA-TIOTJIOTUTENS

12. ®usndeckuii Bec HEHTPAILHOTO CTEPIKHS-TTOTIIOTHTEINS MTOTHON JITTHHBI
13. ®usnueckuii Bec HELEHTPATBHOTO CTEPKHA-TIOTTIOTUTENS

[lepexonHble npolecchl IpU COOOIEHUHN PEAKTOPY MOJIO0KHUTENbHBIX PEAKTUBHOCTEN
Oco6eHHOCTH MEePEXOIHBIX MPOLIECCOB MPU COOOIIEHUHU PEAKTOPY MaJIbIX PEaKTUBHOCTEH
Oco6eHHOCTH TePEXOIHBIX MPOLIECCOB IPU COOOIIEHNHN pPeakTopy OOJIBIINX PEAKTUBHOCTEH
VYnpaiieHue peakTopoM Ha MaJIbIX YPOBHSIX MOIIHOCTH NPH YBEIMUYEHUN YPOBHS MOIIIHOCTH

praBHeHI/IC PCAKTOPOM Ha MAJIBIX YPOBHAX MOIIHOCTH IIPU YMCHBIICHHUU YPOBHA MOIIHOCTH

14. XapakTepuCTHKH MOTJIOTUTENEH — KpUBBIE MHTETPAIbHON U U hepeHnanbHON

3¢ PeKTUBHOCTH.
15. V3meHeHne peakTUBHOCTH PEAKTOpa MPH NMEPEMEIIEHUN CTEPHKHS.
16. OcobeHHOCTH XapaKTEPUCTUK YKOPOUEHHBIX MOTIOTUTENEH.
17. VnTtepdepeHnns NOJBMKHBIX CTEPKHEH-TTOTIOTHTENEH.




Ikana oueHnBaHus 00y4aK0IIErocss HA YCTHOM ompoce mo pasaenay 1

YpoBeHb 0CBOEHMSI MaTepHUaJia

Bbamasl
peiiTUHTOBOM
OLICHKH

Teopernueckoe cojepkaHue IUCIHUILUIMHBI OCBOCHO IMOJIHOCTHIO, 0e3 mpobenos,
HEOOXOUMBbIC TPAKTUYECKHE HABBIKM pPAa0OTBl C MAaTEPHAIOM TOJIHOCTHIO
chopmupoBanbl. OOyyarOmMMUICS HMCUEPIBIBAIONIE, ITOCIEAOBATEIBHO, YE€TKO U
JIOTUYECKH CTPOWHO H3JIaraeT MaTepuall, YMEET TECHO YBS3bIBaTh TEOPUIO C
MPaKTUKOM, BIJAJEET PAa3HOCTOPOHHUMHU HaBbIKAMU W MPUEMaMHU BBITOJHEHUS
MpaKTUYECKUX 3ajad, MPUYEM HE 3aTPYAHSETCS C OTBETOM IMPU BUIAOUZMEHEHUU
3aJaHUN.

14-15

Teopernueckoe coaepxkaHUe TUCHUIUIMHBI OCBOCHO MPAKTUYECKU TMOJIHOCTHIO,
oOyyaromuiics I'paMOTHO M II0 CYUIECTBY H3JlaraeT MaTepuain, He JOoIlycKas
CYILIECTBEHHBIX HETOYHOCTEH, MPaBUIBLHO MPUMEHSET TEOPETUUYECKUE IMOTOKEHUS
OpU  pPEUICHUH TPAKTUYECKUX BOMPOCOB U 3aJay, BIAAEeT HEOOXOJUMBIMU
HABBIKAMU M MIPUEMaMH UX BBIIOTHEHHUS.

12-13

Teopernueckoe cojaep:kaHue AUCUMUILUIMHBI OCBOCHO YacTUYHO, OO0ydaroIuiics
UMEeT 3HaHUSA TOJIbKO OCHOBHOIO MaTepuasna, JIOINyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO  MpaBWIbHbIE  (OPMYJIMPOBKHM,  HAPYIICHUS  JIOTHYECKOU
MOCNIEOBATEIbHOCTH B M3JIOKEHMM MaTepuaia, HO mpoleiasl HE HOCIT
CYIIECTBEHHOTO XapakTepa, HEOOXOMMMBIC MPAKTHYECKHE HAaBBIKA pPabOTHl ¢
OCBOCHHBIM MAaTEpUaJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOYYarOIIUIiCS
UCIBITHIBACT 3aTPYIHEHUS IPU PEIICHUU IPAKTUUECKUX 3a/1a4.

9-11

Teoperudeckoe conaepkaHHe TUCIMILIMHBI OCBOCHO YAaCTUYHO, OOYYaroUIuiics
JIOTTYCKAaeT CYIIECTBEHHBIE OITMOKU, HE BUAUT B3aHMMOCBSI3H TEOPUHU C MPAKTHKOM,
HEOOXOUMbIEC MPAKTUYECKHE HABBIKH PabOThI HE CPOPMHUPOBAHBI, OOIBITHHCTBO
MPEelyCMOTPEHHBIX pabdouell mporpaMmol AMCHMIUIUHBI Y4eOHBIX 3aJaHUNl He
BbIMOJHEHO. HeoOxoanMa fmomofHUTENbHAs CcaMOCTOsSTENbHas pabora Hal
MaTepuaioM Kypca.

Paznes 2
Bonpocsl k codeceqoBannio nmo pasgeny 2

1. Tlpocreiinie MeTObI TpayUpOBKH MOABMKHBIX MOTJI0TUTENENH. MeTo pa3roHa.

N

IIpocreiimne METOABI IPaTyUPOBKHU MTOABUKHBIX NOTJIOTUTENEH. MeTo1 KOMITIEH ALY,

3. OcobeHHocTH TpaAyupOBKHU METOJOM KOMIICHCAIIUU ITPHU OYCHb TSKEIOM STATOHHOM

MIOTJIOTHUTEIE.
4. T'panynpoBKa METOJIOM «cOpocay.

5. CymHocTbh OOPHOTO pEryaupoBaHus. XapakTep U3MEHEHHS KOHIIEHTPAIMH OOPHOM KUCIOTHI

B IIEPBOM KOHTYpE IIPU BOJIOOOMEHE.
6. HurerpanbHas 3pPpeKTUBHOCTE OOPHOM KHCIOTHI.

7. HuddepenunanpHas 3pGeKTUBHOCTb OOPHOM KHCIOTHI. DAaKTOPHI, ONPEAETSIONINE BETUINHY

muddepernnanbHON 3(hHEKTUBHOCTH OOPHOM KUCIIOTHI.
8. Pacuér myckoBOI KPUTHUECKOW KOHIIEHTpALUU OOPHON KHUCIIOTHI.

9. Pacuér NpeaACIIbHO JOITYCTUMOI'O pacXoaa MMOAINTKU IIEPBOr0 KOHTYPA YUCThIM JUCTUIIIATOM

pu mycke BBOP.
10. Bpems cHWKEHHUS KOHIIEHTPAIMU OOPHOHN KUCIIOTHI J0 33JaHHOUW BEJTHIHHEI.

11. Pacuér Ge30macHOrO 3HAYEHUS CTOSHOUYHOM KOHIIEHTPAIUA OOPHON KUCITIOTHI.




12. Pacuér BpeMeHH MOMUTKH IEPBOT0 KOHTYPa KOHIIEHTPHUPOBAHHBIM PACTBOPOM OOPHOM
KHCJIOTBI 1O JOCTHXKCHUA 6€3OHaCHOﬁ CTOSTHOUHOM KOHIOCHTpPAIuH.
13. PacuérHoe obecnieuenue siiepHoit 6e3onacHocTr peakropa Tuna BBOP npu ero skcrmyararmu.

IIkana oueHnBaHusi 00y4a0IIErocss HA YCTHOM OIpoce 1o pasaeiy 2

bansbl
YpoBeHb 0CBOEHMSI MaTepHUasa peiiTUHTOBOM
OlleHKH
Teopernueckoe cojepKaHUE JAUCIUIUIMHBI OCBOCHO TMOJHOCTHIO, 0€3 MpoOernos, 14-15

HEOOXOMMBIC TMPAKTUYECKHE HABBIKM pPabOTBl C MAaTepHAOM IOJTHOCTBIO
chopmupoBanbl. OOyYaromUKCS HWCYEPIBIBAIOIIE, ITOCIEI0BATEILHO, YETKO |
JIOTUYECKH CTPOMHO H3JIaraeT MaTepuall, YMEET TECHO YBS3bIBaTh TEOPUIO C
MPAKTUKOM, BIJIAJICET Pa3HOCTOPOHHHMMHU HABBIKAMHU W TMPUEMAMH BBINOJIHEHUS
MPaKTUYECKUX 3aja4, MPUYEM HE 3aTPYIHSETCS C OTBETOM IMPU BUIAOU3IMEHEHUU
3alaHUM.

Teopernueckoe conepkaHue AUCIUIUIMHBI OCBOCHO TMPAKTHYECKH TOJHOCTBIO, 12-13
OoOyJaromuicss TPaMOTHO M IO CYIIECTBY W3JaraeT Marepuall, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTEH, MPABWIHHO MPUMEHSAET TEOPETUUECKUE TOJIOKCHUS

IOpu PpPCHICHHUHU IPAKTHYCCKHMX BOIIPOCOB M 34144, BJIAACCT HCO6XOI[I/IMBIMI/I
HaBbIKaAMH U IIPUCMAaMU HX BbIIIOJIHCHUA.

Teopernueckoe coaep)KaHUE UCHMIUIMHBI OCBOCHO YaCTUYHO, OOydarouruics 9-11
MMEET 3HaHUS TOJBKO OCHOBHOTO MaTepuala, JOMyCKaeT HETOYHOCTH,
HEJOCTaTOYHO  MpaBWIbHbIE  (OPMYIUPOBKH,  HApYIIEHUS  JIOTHYECKOU
MOCNEAOBATEIBbHOCTH B H3JIOKEHMHM MaTepuana, HO TMpoOenbl He HOCAT
CYIIECTBEHHOT'O XapakTepa, HEOOXOJUMBbIC NPAKTHYECKHE HABBIKKM pPabOTHI C
OCBOCHHBIM MAaTEpHUAIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO OOydJaroutuics
WCIIBITHIBAET 3aTPYAHEHHUS MIPU PEIICHUH NMPAKTUYECKUX 3a/1a4.

Teopernueckoe coaepkaHue AMCUUIUIMHBI OCBOEHO YaCTUYHO, OOYyYarolIuMCs 0-9
JIOTYCKaeT CYUIECTBEHHbIE OIIMOKHU, HE BUAUT B3aUMOCBSI3U TEOPUH C MPAKTHUKOMH,
HE00XO/IMMBbIE MPAKTUYECKHE HABBIKM pabOThl HE C(HOPMHUPOBAHBI, OOJIBIIMHCTBO
NPEeSYyCMOTPEHHBIX paboueil mporpaMMoil JUCHMIUIMHBI Y4eOHBIX 3aJaHUN He
BbIMosiHeHO. HeoOxoauMa JOMONHUTENbHAsE CaMOCTOsITeNbHass paboTa Hax

MaTepuajoM Kypca.

TpeGoBanns K BbINOJTHEHHIO JIA00PATOPHBIX padoT

JlaGopaTOopHBIN TPAKTUKYM BBITIOTHSETCS B COOTBETCTBUM C TpaUKOM BBINOTHEHUS
nmabopaTopHbIX paboT. O0BeM Ja0OpPaTOPHOTO MPAKTUKyMa MO JUCIHUIUIMHE COCTaBisieT 16 4dacos,
CTYICHTHI BBIMONHAIOT 4 mnaboparopHbie paboThl. Kaxknmas mabopaTopHas paboTa BBIOIHSAETCS
OpurazamMu B cocTaBe He Oojee JIByX CTyA€HTOB. Ha mepBoM, BBOJHOM 3aHSITHH 10 CTYACHTOB
JIOBOJUTCS COJIep)KaHNE U KaJIeHJapHBIN IJIaH NMPOBEIEHUS MPAKTUKYMa, YKa3bIBA€TCs YUCIIO OB,
KOTOpPO€ MOKET HaOpaTh CTYAEHT MNPHU BBHINOJHEHUU JJAOOPATOPHOIO MPAKTHKyMa B COOTBETCTBUU C
JeHCTBYIONIE B By3e peHUTHMHTOBOM cucteMoil co 100-0amibHON MIKANIOH OIICHOK, MPOBOJIUTCS
MHCTPYKTAX 10 TEXHHUKE OE30MAaCHOCTH MIPU BBIIMOJIHEHUH PadoT ¢ 0(hOPMIIEHHEM B COOTBETCTBYIOIIEM
xypHasie. Ha 3ToMm jke 3aHsATHM NpemnojiaBaTeNb BBIJACT 3aJaHue K MepBOil mabopaTopHOil paboTe.
CTyneHThl 3HAKOMSITCS C T€OpUEH, MOIYy4aroT JOMYCK K JlabopaTOpHOW paboTe M MPHUCTYHAloT K ee
BHITIOMTHEHUIO. Ha BTOpOM 3aHSATHM CTYIEHTHI BBITIONHSIOT MEpPBYIO JabopaTopHyro pabory. Ha
TPEThEM 3aHITHH CTYIEHTHI BBITIONHSIOT BTOPYIO JIAOOPATOPHYIO pabOTy U OCYIIECTBISIOT 3aIIUTY




nepBoi mabopaTopHOW paboThl M T.A. MTOroBoe 3aHsATHE 3aBepiiaeT JIa0OpaTOPHBIM MPAKTUKYM B
LIEJIOM.

[Tepen xaxmoit maboparopHOW pabOTOH CTYIEHT cHaéT KpaTKUW KOJUIOKBUYM, OTPasKAFOIIUN
YpOBEHb IPEIBAPUTENBHON MOATOTOBKHM K BBIMOJHEHUIO paboThl. KOJUIOKBHMYM MpPOBOIUTCS B BUAE
YCTHOTO COOECEeI0BaHHUS C TIPEI0IaBaTEeIIeM.

B nporiecce BImoMHEHNs PabOTHI CTYACHT:

U3Yy4aeT MO0 JUTEPAaTypHBbIM JaHHBIM IapaMEeTPbl U XapaKTEPUCTUKU UCCIIETyEMOIO
npubopa, odpaiias ocoboe BHUMaHUE Ha MPeIeIbHO IKCIUTyaTallHOHHBIE TAPaAMETPhL;
- COCTaBJsieT IUIaH MPOBEACHUS HKCIEPUMEHTa, OLICHUBAET HHTEpPBAJl HM3MEHEHHS HU3MEpsSEeMBbIX
BEJIMYMH, BHIOMpAaET KOJIMYECTBO XapaKTEPUCTHK, MOMISKANIMX H3MEPEHHIO M YHUCIO TOYEK Ha
KpPHUBBIX, oOpainasi ocoboe BHUMAaHUE Ha BO3MOXXHbIE HE MOHOTOHHOCTH B HX XOJI€, COTJIacyeT IUIaH
paboThI ¢ MpernoaaBaTesem;
- TOTOBUT YCTaHOBKY K paboTe U MpoBepseT NPaBUILHOCTD MTOATOTOBKU Y MPENOIaBaTeNs;
- BKJIIOYAET HY>KHbIE TPUOOPHI U BBHITIOIHSET 3aIUIaHUPOBAHHBIN 00bEM HU3MEPEHHUH,
oOpariasi BHUMaHHE Ha BOCTIPOU3BOJUMOCTH PE3yIbTATOB.
- TOPOBOAMT TMpEIABAPUTEIbHYI0O O0paOOTKY pe3ylbTaTOB SKCIEPUMEHTa M CpPaBHUBAET HUX C
OKUJaeMbIMU 3HaYeHUSIMH. [IpenbsBsieT noaydeHHbIe JaHHbIE IPENO0/IaBaTeNIo;
- BBIKJIIOYAET YCTAHOBKY U CJIa€T €€ MPENoJaBaTellto.

Bce nannble, moydeHHbIE B X0/1€ Pa0OTHI, 3aIUCHIBAIOTCS B pabounii TaO0paTOPHBIN KypHAL.
PaGouwnii xypHan mo 1abopaTopHOMY IPAKTHKYMY BEAETCS B OTACIBHOM TeTpau.

[To xaxxnoit mabopatopHoit paboTe B KypHaIl 3aHOCSATCS:

- Ha3BaHUE paboTEHI;

- 33/1aHHE Ha BBIIIOJIHEHUE Pa0OThI;

- IU1aH padoTHI;

- TEpBUYHBIE SKCIEPUMEHTAIbHbIE NaHHbIE B BUAE Tabmul 0e3 Kakux-TuOO MepecyeToB WIH
npeoOpa3oBaHMIA;

- pPe3yJIbTaThl NMPEABAPUTEIHHON 00paOOTKU MAaHHBIX B 00beMe, HEOOXOAMMOM I ONPEICICHHUS UX
IIOJIHOTHI M HaJI€KHOCTH.

ITo oxoHYaHHMU PabOTHI TAOOPATOPHBIN KypHAI MOIMUCHIBACTCS PENOIaBaTEIEM.

[To utoram kax0il 1abopatopHoil paboOTHl OPOPMIISIETCS OTUET, KOTOPBIN CAAETCs MPENoJaBaTeo0 Ha
CJIETYIOILIEM TTOCIIE BBIMOJIHEHUSI JaHHOW paOOThI 3aHATHH.

OTuer AOKEH BKIIIOYATH!

- KpaTKO€ TEOPETUUECKOE BBEICHUE, OTPAKAIOLEE YCTPONUCTBO, IPUHIIMUI JEHCTBUS U

Ha3Ha4YeHHEe UCCIelyeMoro npuoopa;

- 33/1aHK€ Ha BBINIOJIHEHNE Pa0bOThI;

- IIJIaH NPOBEICHUS DKCIIEPUMEHTA;

-TEOPETUYECKUE PACUETHI, AHATIN3 MIOJyUEHHBIX JAHHBIX U CPABHEHUE UX C JINTEPATYPHBIMU;

- BBIBO/IBI;

- CIIMCOK UCIOJIb30BaHHOM JTUTEPATYPHI.

OuneHo4HBIE CPeACTBA AJs MPOMEKYTOYHOH ATTeCTAUHN
Bomnpocsl k 3k3ameny
1. XapakTep nmepexo HBIX MPOIECCOB Nn(t) TP COOOIEHUH PEaKTOPy OTPHUIATEITHHOM
PEaKTUBHOCTH
2. TlepexoHble MPOLECCHI IPH COOOIIEHUH PEAKTOPY MOJOKUTEIbHBIX PEAKTUBHOCTEH
Oco0eHHOCTH EPEXOIHBIX MPOIIECCOB MIPHU COOOIIEHUH PEAKTOPY MajIbIX pEaKTUBHOCTEH
4. Oco0GeHHOCTH NEPEXOIHBIX MPOIIECCOB IPHU COOOIIEHUH PEAKTOPY OOJIBIINX PEaKTUBHOCTEMN
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5. VYnpaBieHue peakTOpOM Ha MalbIX YPOBHSAX MOIIHOCTHU IPU YBEJIUYEHUU YPOBHS MOIIHOCTH
peakTopa

6. YmnpaieHue peakTOpOM Ha MaJbIX YPOBHSAX MOIIHOCTU IIPU YMEHBIICHHH YPOBHS MOLTHOCTH
peakTopa

7. ABTOMaTHyecKas CTa0MJIM3alUs MOIIHOCTH peakTopa

8. JleiicTBHE BBOJMMOIO B AKTUBHYIO 30HY CTEPKHS-TIOTIIOTUTEIS

9. XapakTepHucTHKa MOJI0XKEHUS CTEP>KHA-TIOTTIOTUTENS B AKTUBHOM 30HE

10. ITonsiTust 06 nHTErpasIbHON U AU hepeHITnaTbHON 3P HEKTHBHOCTH

11. DddexTuBHBI pagryc CTEPKHA-TIOTIOTHTEIS

12. ®usnueckuii BeC IEHTPATBHOTO CTEPKHS-TIOTJIOTUTEISI TTOTHOM JTMHBI

13. ®usnueckuii Bec HEEHTPATBHOTO CTEPKHA-TIOTTIOTUTENS

14. XapakTepucCTUKH MOIIOTUTENEH — KpUBbIE MHTErPAJIbHON U 1u(depeHInanbHON
3¢ PEeKTUBHOCTH.

15. M3meHeHne peakTUBHOCTH PEAKTOPa MPH MEPEMEIICHUN CTEPKHS.

16. OcobeHHOCTH XapaKTEPUCTUK YKOPOUEHHBIX MOTIOTHUTEIICH.

17. VnrtepdepeHuns NOJBUKHBIX CTEP)KHEH-TIOTI0TUTENEH.

18. Ilpocreiimue MeTo bl IPaAYMPOBKH MOABHKHBIX MTOTJIOTUTENEH. MeTo]l pa3roHa.

19. Tlpocreiimme METOIBI TPAAYUPOBKHU MOABIKHBIX MOTIOTUTENCH. MeTo1 KOMITEHCAIIHH.

20. OcobeHHOCTH TPayUpPOBKH METOJIOM KOMITCHCAIMY TIPU OYECHB TSHKEIOM 3TAIOHHOM
MIOTJIOTHUTEIE.

21. T'pagyupoBka METOIOM «cOpocay.

22. CymHocTh O0OpHOTO PETYIHPOBaHUs. XapakTep U3MEHEHUsI KOHIIEHTPAIIH OOPHOM KHCIIOTHI
B [IEPBOM KOHTYpE MpHU BOJ00OMEHE.

23. HnterpanpHas 3¢ (HEKTUBHOCT OOPHOM KHUCIIOTHI.

24. Tuddepennuansuas 3pGeKTUBHOCTb OOPHOM KHCIOTHI. DAKTOPHI, ONPEAETSIONINE BEIUINHY
mudpepeHnnanbHoN 3(hHEKTUBHOCTH OOPHOM KUCIIOTHI.

25. Pacuér mycKoBO#M KPUTHYECKOW KOHIICHTPAUK OOPHOW KHUCIIOTHI.

26. Pacuét npenenbHO JOMYCTUMOTO pacxojia MOAMUTKH MEPBOro KOHTYpa YUCTHIM JUCTUIIIATOM
pu mycke BBOP.

27. Bpems CHIKEHUS KOHIIEHTPAIMK OOPHOM KUCIIOTHI 10 33/IaHHON BEJIMYHHEL.

28. Pacuét 6e30macHOro 3HaYECHUsI CTOSTHOYHON KOHIIEHTPAIMKA OOPHOM KHCIOTHI.

29. Pacuét BpeMeHM MOJIUTKH MEPBOro KOHTYypa KOHIEHTPUPOBAHHBIM PAaCTBOPOM OOPHOI
KHUCJIOTHI 10 TIOCTHKEHHUs1 6€30IaCHOM CTOSIHOYHOM KOHIIEHTPALIUH.

30. PacuérHoe obecrieueHue saepHoi Oe30macHOCTH peakTopa Tuia BBOP mpu ero skcrryaramnym.

IIIxaja oneHNBAHUA 00Y4YaIOIIEerocs HAa JK3aMeHe

Ounenka Banasl
YpoBeHb 0CBOEHMSI MaTepHuasa (cranmapr peiTHHI0BOI
Has) OIIEHKH
Teopernueckoe coaep:kaHue AUCIHUIUIMHBI OCBOCHO MOJIHOCTHIO, | OTINYHO 36-40

6e3 mpobenoB, HEOOXOAUMbIE MPAKTHYECKHE HABBIKM PabOTHI C
MaTepuajioM TMOJHOCThIO  copmupoBanbel.  OOydaromIHiics
HCUEPIBIBAOIIE, TTOCIEIOBATEILHO, YETKO M JIOTHUECKH CTPOHHO
u3jIaraeT MaTepHal, YMEEeT TECHO YBS3bIBATH TEOPHIO C
NPaKTUKOH, BJIaJeeT Pa3HOCTOPOHHUMH HaBBIKAMU U MPUEMaMHU
BBIMTOJTHEHUS TMPAKTUYECKUX 33ja4, MPUYEM HE 3aTPYAHSCTCS C
OTBETOM IPU BUIOM3MEHEHUH 33 [aHUH.




Teopernyeckoe conepkaHue TUCHUILIIMHBI OCBOCHO NPAKTUYECKU
MOJTHOCTBIO, 0OYYaIOMMKCSA TPAaMOTHO U IO CYIIECTBY H3Jaraer
MaTepuana, He  JONyCKas  CYLNIECTBEHHBIX  HETOYHOCTEH,
[IPaBUJILHO IIPUMEHAET TECOPETUYECKUE ITOT0KEHUS IPU PELICHUN
MPAaKTUYECKHX BOIMPOCOB M 3ajad, BIaJeeT HEOOXOAUMBIMU
HAaBBIKAMU U IIPUEMAMU UX BBIITOJIHCHHUS.

Xopoo

31-35

Teopernueckoe conep:kaHue IUCUUIUIMHBI OCBOCHO YaCTUYHO,
o0yyaroIuiicss MMeeT 3HaHUS TOJbKO OCHOBHOIO MaTrepuana,
JOITyCKaeT HETOYHOCTH, HEJ0CTATOYHO IIPaBUJIbHBIE
(bopMyYIHPOBKH, HAPYLUICHUS JIOTUYECKOH MOCIIeI0BATEIBHOCTH B
U3JI0KEHUN MaTepHaia, HO IpoOeibl HE HOCAT CYLIECTBEHHOTO
XapakTepa, HEOO0XOJUMbIE IPAKTUUECKUE HaBBIKM pabOThl ¢
OCBOCHHBIM MAaTE€pHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OOyJaroIMiCsl  UCHBITHIBACT 3aTPyJHEHUS TPH  PELICHUU
IIPAKTUYECKUX 3a]ad.

VYnosiers
OPUTEITLHO

24-30

Teoperuueckoe colepkaHue IUCHUIUIMHBI OCBOCHO YacTUYHO,
O0OyJaromUiCsl JIOMyCKAeT CYIIECTBEHHBIC OIIMOKH, HE BUIWT
B3aMIMOCBSI3U TEOPUU C TPAKTHKON, HEOOXOUMBIC MTPAKTUICCKHEC
HaBBIKM  pabOTBI  HE c(hopMUPOBaHBHI, OOJILIITUHCTBO
MPEeyCMOTPEHHBIX padouelt MporpaMMoi TUCIUILIMHBI y4eOHbBIX
3alaHuil  HE  BBIOJNIHEHO. HeoOxomuMa  JIOMOJHUTEIbHAS
caMoCTosITeNIbHAsI padoTa HaJl MaTepHalioM Kypca.

He
YIOBJIETBO
PUTEIBHO

0-23

bannel  WMTOrOBOM  PEHTHMHTOBOM  OICHKM 110  JIMCIMIUIMHE

OHCPIrCTUYCCKNMU YCTAHOBKAMMU):

«YnpasieHue

AACPHBIMHA

baJibl
(utoroBoit OcBoenue
N . . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMMeTeHIMii
OLIEHKN)
100-85 IIponBunyThiil | OTBETBI Ha IOCTABJIEHHBIE BONPOCHI IIOJIHBIE, UETKHE H
YPOBEHb pasBepHyThle. PemeHuss 3agay JIOTMYHBI, JlOKa3aTelIbHBl U
JEMOHCTPUPYIOT aHAIWTUYECKHE W TBOPYECKHE CHOCOOHOCTH
CTYZCHTA.
84-70 Cpennnii JlaroTcst monHbIe OTBETHI HA IOCTaBJIIEHHBIE BOIpOCHl. [loka3zaHo
YpPOBEHb YMEHHE BBLICIATH TPUYMHHO-CIECJCTBEHHBIE CBs3U. [lpwm
pemieHnH  3a7ad  JOMYIIEHBl ~ HE3HAYWTENbHBIE  OIIMOKH,
UCTpPABJIEHHBIE C  TOMOLIBI  «HABOASAIIUX»  BOIPOCOB
nperno/iaBaTers.
69-60 bazoBsrii OTBeTBl Ha BONPOCHl H PEUICHHS TIOCTAaBICHHBIX 3a7ad
YPOBEHb HE/IOCTaTOYHO TOJHble. Jlormka M TOCIeNOBaTENbHOCTh B
pelIeHUH 3a7ad HMMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Crynent, nonyunBmmii Mmenee 60% OT MakcMMaIbHOTO Oalijia 3a pas3jaes TUCIUTUIAHBI WIIH
MIPOMEXKYTOUHYIO aTTECTAIINIO, CUUTAETCS HEATTECTOBAHHBIM IO TAHHOW JUCIUIUIMHE.




Y4ueOHO-MeTOAMYECKOe HW  HHPopManMOHHOe o0ecneyeHne  y4yeOHOI

JTUCHHUILIHHBI
OcHoBHas TUTepaTypa:

1. Haymog, B. 1. ®usnueckre oCHOBBI 0€30MMACHOCTH SIICPHBIX PEAKTOPOB : y4eOHOE
nocobue / B. W. HaymoB. — 2-¢ m3n. — MockBa : HUAY MUDU, 2013. — 148 c.
https://e.lanbook.com/reader/book/75778/#3

2. JlebeneB, B. A. SlnepHbple 3HepreTHdYecKUe YCTAaHOBKH : ydeOHoe mocobue / B. A.
Jle6eneB. — Cankt-IletepOypr : Jlanb, 2015. — 192 c. https://e.lanbook.com/reader/book/67466/#4

3. [Tpockypsikos, K. H. SlnepHbie sHepretuueckue yctaHoBkH [ Tekct] : yue6. moco0. ams
BysoB / K. H. [IlpockypskoB. - M. : MWsng. pmom MDBU, 2015. - 446 c.
https://www.studentlibrary.ru/ru/doc/ ISBN97853830012697 SCN0000/000.html

4, Jleckun, C. T. dusnueckne 0COOCHHOCTH M KOHCTpyKHHs peakropa BBOP-1000 :

yaeoHoe mocodue / C. T. Jleckun, A. C. llleneros, B. . Cnobomuyk. — Mocksa : HUAY MUDU,
2011. — 116 c. https://e.lanbook.com/reader/book/75760/#116

5. ®dusnueckue ¥ KOHCTPYKIIMOHHBIE OCOOCHHOCTH SICPHBIX YHEPIeTUYCCKUX YCTaHOBOK
¢ BBOP : yuebnoe nocobue / C. b. Boirosckuii, A. A. Cemenon, H. O. Pa6os, E. B. UepHoB. —
Mocksa : HUSTY MU®DU, 2011. — 376 c. https://e.lanbook.com/reader/book/75766/#1

JononHuTenpHas tuTeparypa:

6. Andepos, B. I1. UccnenoBarenbckuii saepusiii peaktop UPT MU®U : yuebnoe nocobue / B.
IT. Andepos. — Mocksa : HUAY MUDU, 2012. — 132 c.
https://e.lanbook.com/reader/book/75769/#3

7. [leneros, A. C. ®usnueckne 0cOOCHHOCTH M KOHCTpyKius peakropa PEMK-1000 : yueOHOe

nocobue / A. C. lleneros, C. T. Jleckun, B. . Cnoboauyk. — Mocksa : HUSAY MUOU, 2011. — 64
c. https://e.lanbook.com/reader/book/75767/#62
JIeKTpPOHHO-0nb.1uoTeunbie pecypest BUTH HUAY MUDU

MarepuajbHO-TEXHHYECKOE o0ecredyeHue Y4eOHOH TUCHMILTUHBI

JIeKIMOHHBIE 3aHATUS IPOBOAATCA B YUeOHOH ayTUTOPUH, 000PYJOBaHHON BUJEONIPOESKTOPOM,
9KpaHOM, IEPCOHAIBHBIM KOMITBIOTEPOM U JUHAMHUKAMHU.

JIaGopaTopHble 3aHATHS NPOBOAATCA B ayauTopuu 426, OCHAIEHHOW NepCOHAIbHBIMU
KOMIIbIOTEPAMHU C BHUPTYaJbHBIM Ja0OpaTOPHBIM IMPAKTUKYMOM JJIsi BBINOJHEHHs J1a00paTOPHBIX
paloT coriacHo nepevHs J1adopaToOpHbIX padoT.

Jl1s caMOCTOSITENIbHON PabOThl 00YUarOIIMXCSl UMEIOTCS CIIEUATN3UPOBAaHHBIC TTOMEIECHHUS,
00Opy/IOBaHHBIE TEPCOHAIBHBIMU KOMIIbIOTEpAMU C BbIXOJOM B HHTEpHET M C JOCTYNOM K
ANEKTPOHHO-OMOIMOTEYHON CHUCTEME, AIEKTPOHHOW OMOIMOTEKE M 3NEKTPOHHOW HH(POPMAIMOHHO-
o0pa3oBaTeNbHOM Cpeie By3a, a TAKKe K IPYruM OUOIMoTeuHbIM hOHAaM.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUY JIJIsl CTY/IeHTOB

1. Yka3zanus 115 IpOCIyIIMBaHUS JTEKIUI

Ilepen HayasoMm 3aHATUH BHUMATEIbHO O3HAKOMHUTBHCS C Y4YE€OHBIM IUIAHOM IPOBEICHHUS
JEKUUH ¥ CIIUCKOM PEKOMEHI0BAaHHOW JIUTEPATYPBHI.

Ilepen mnocemeHneM odYepeAHON JIEKIMU OCBEXHUTh B MAaMSITH OCHOBHBIE KOHIIENILIUU
MpoHJeHHOro paHee Marepuana. [1oAroToBUTH MpH HEOOXOAMMOCTH BONPOCHI MpemnojaBarento. He
HaJI0 OI1acaThCsl, YTO BOIPOCHI MOT'YT OBITh MPOCTHIMHU.

Ha nexuum oCHOBHOE BHUMaHHE CleAyeT YAENsATh He (opMmynaM M MaTeMaTHYeCKUM
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BBIKJIAJIKaM, & COJICPKAHUIO H3y4aeMbIX BOIIPOCOB, OTIPEICICHUSAM M OCTAHOBKAM 33/1a4.

B mpomecce wu3yueHHs JIGKIIMOHHOTO Kypca HEOOXOOUMO TIO BO3MOXHOCTH 4YacTo
BO3BpAIaTbCs K OCHOBHBIM TOHSTHSM W METOJaM pELICHUs 3a7ay (3eCh BO3MOXKEH BHIOOPOYHBIN
KOHTPOJIb 3HAHUH CTYJIEHTOB).

XKenatenbHO WCMONB30BaTh KOHCIEKTHI JIKIMHA, B KOTOPBIX HCIOJIB3YEeTCS TNPUHATAS
IpernoaaBaTeseM CHCTeMa 0003HaYeHHH.

Jlns Gonee mompoOHOro W3y4EeHHS Kypca cieqyeT padoTarh C PEKOMEHIOBAaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMH ¥ BHOBD MOSIBIISIFOLIMMUCS HCTOYHUKAMHU.

2. Yka3aHus JUIs BBIIOJIHEHHS J1a00paTOPHBIX padoT

Cobnronate TpeOOBaHUS TEXHUKH OE€30MACHOCTH, JUISI YEero MpOCIylIaTh HEOO0XOAMMBbIe
Pa3bsICHEHUS O MPABUIIBHOCTH MOBEACHUS B JIAOOPATOPHH.

[lepen BBIOTHEHUEM JTA00OPATOPHOM pabOTHI MPOBECTH CAMOCTOSTENILHO MOATOTOBKY K paboTe
M3YYUB OCHOBHBIE TEOPETHUYECKHE MOJIOKEHHS, 3HAHWE KOTOPBIX HEOOXOAWMO JJISi OCMBICICHHOTO
BBITTOJTHEHUS paOOTHI.

B mponecce BbimomHEeHUs padOTHI CIEAYET IMOCTOSIHHO OOWIAThCS C MpenojaBaTeNieM, He
JOIYCKast IO BO3MOXKHOCTH HETPaBHJIbHBIX JICHCTBHA.

OCHOBHBIE pe3yJIbTaThl IKCIIEPUMEHTOB HEOOXOANMO 3a(pMKCHPOBATh B IMCHMEHHOM BHJIE.

[Ipu cmage 3auera mo paboTe MOATOTOBUTH OTUYET O MPOJECIAHHON paboTe, Iae JOKHBI OBITH
OTPayKCHBI OCHOBHBIE PE3YJIBTATHI M BHIBO/IBI.

3.Yka3aHus 1715 BBIIOJIHEHUS CAMOCTOSITENIbHON paOOThI

[MonmyunTs y mpenonaBaTelisi 3aJaHHE M CIIMCOK PEKOMEHJIOBAHHOW JMTeparypbl. M3ydenue
TEOPETHUYECKUX BOIPOCOB CIEAYET NPOBOAUTH IO BO3MOXKHOCTH CaMOCTOSTENBHO, HO TIpH
3aTpyJHEHUSIX 00pamarhes K MperojaBaTelio.

[ToaroToBUTH MMCHMEHHBIH OTYET O MPOJETaHHON padorTe.

IIpu BeIMONHEHHM (POHTAIBHBIX 33JaHUN MO YCMOTPEHHUIO NpenojaBareis paboTa MOXKeT
OBITH OlLleHeHa 0e3 MUChMEHHOT0 OTYEeTa Ha OCHOBE OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL, IPH YCIOBUU
AKTUBHOM CaMOCTOSITEILHON pabOTHI.

[TonroTOBUTH OTBETH HA KOHTPOJIBHBIE BOMTPOCHI.

MeToauveckue peKOMEHAALNH VISl IIpenoaaBarTesien

1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha mnepBoif BBOAHON Nekuuu crenatbh oOmMi 0030p colepikaHusi Kypca U OTMETHTb HOBBIE
METOJbl M TOAXOJBl K PEIIEHUIO 3aJad, PacCMaTpUBacMbIX B KypCe, IOBECTH JO CTYIEHTOB
TpeGoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

IIpy moAroTroBke K JIEKIMOHHBIM 3aHATHSAM HEOOXOIUMMO MpOoayMaTh IUIAH €ro MpOBEJEHHUS,
COJIEP/)KAaHUE BCTYNUTEIBHOM, OCHOBHOM M 3aKJIIOUYMUTENbHOM YacTH JIEKIIMH, O3HAKOMHUTBCS C
HOBUHKaMHU Y4eOHOI U METOAMYECKOMN JIMTEpaTyphl, MyOIUKAIUIMU IEPUOINIECKON NIeUaTu 1Mo TeMe
JIEKIMOHHOTO 3aHATHs. Y TOUHUTH IJIaH POBEJACHUs Ja00paTOpHOTo 3aHATHA 10 TeMe Jekiuu. [lepen
U3JI0’KEHUEM TEKYIIEro JIEKIIMOHHOTO MaTepuaja HallOMHUTh 00 OCHOBHBIX MTOTaxX, JOCTUTHYTHIX Ha
npenpiaymux jgekuusax. C 3ToH 1enbio 3aJaTh HECKOJbKO BOMPOCOB ayJUTOPHUH M OCYILIECTBUTH
BbIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJIEHTOB.

B Xoze JeKIMOHHOTO 3aHATHS MpenojaBaTeNb JOJDKEH Ha3BaThb TeMY, Y4eOHbIE BOIPOCHI,
O3HAaKOMHTH CTYAECHTOB C NEPEUYHEM OCHOBHON U JONOJHMUTEIBHOW JIUTEPATYphl IO TEME 3aHATHUS.
PackpbiBas copepikaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBaTh BHUMAaHME CTYAEHTOB Ha OCHOBHBIX
KaTeropusix, SIBICHUAX U Ipolieccax, OCOOEHHOCTAX HX NpoTeKaHus. PackpeiBaTh CYIIHOCTh U



COJIEp’KaHUE Pa3IMUHBIX TOUEK 3PEHUS U HAYYHBIX IOJXO/0B K OOBACHEHHIO TE€X WM UHBIX SBJICHUNA U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3HIIUIO TIO CIIOPHBIM TEOPETUYECKUM
BonpocaMm. IlpuBoauth mnpumepbl. 3anaBaTh IO XOAY U3JIOKEHHUS JIEKIUMOHHOIO MaTepuana
pPUTOpPUYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHUX OTBET. OJTO CIOCOOCTBYET aKTHBHU3ALUU
MBICIMTENBHON JESITENbHOCTH CTYIEHTOB, IMOBBILIEHHIO MX BHMMAaHHUS W MHTEpeca K MaTepuaiy
JekuuM, ee coaepkaHuto. IlpernonaBaTens JOMKEH PYKOBOAUTH pabOTOM  CTYAEHTOB IO
KOHCIIEKTUPOBAHUIO JICKI[MOHHOI'O Marepuana, IOJAYepKUBaTh HEOOXOJUMOCTb OTPaKE€HHUs B
KOHCIIEKTaX OCHOBHBIX IOJIOXKEHUH M3ydyaeMOH TeMbl, 0CO00 BbIIENSIS, KaTeropuaabHblil annapar. B
3aKJIIOYUTEIBHON YacTH JIEKUMH HEoOXoauMo c(hOopMyaHpoBaTh OOLIME BBIBOABI 10 TEME,
PaCKpBIBAIOIIUE CONIEP)KAaHUE BCEX BOMPOCOB, MMOCTABICHHBIX B JIEKIUH. OOBSBUTD IUIaH OYEPEIHOTO
71a00paTOPHOTO 3aHATHA, AaTh KPaTKHE PEKOMEHJIAIMH IO MOATOTOBKE CTYAEHTOB K JIAOOPATOPHOMY
3aHATHI0. OnpenenuTh MECTO M BpeMs KOHCYJIbTAllMM CTYAECHTAaM, I10XKEJIABLUIMM BBICTYIIUTh C
JOKJIalaMu U pedeparamu.

Ha mnocnennelt nekuuu ynenuts BpeMms Uil o030pa  HauOosiee BaXKHBIX IOJOXKEHHUH,
PaccMOTPEHHBIX B Kypce.

2. Vka3aHus JUIsl IPOBEACHUS JIaOOPATOPHBIX 3aHATUH.

Cobmoiate TpeOOBaHMSI TEXHUKU 0€30IaCHOCTH U IPOBOAUTH HEOOXOIMMBIE Pa3bICHEHUS O
MPAaBUILHOCTH MTOBEJICHHS B J1a00PaTOpHUH.

[lepen BbIONHEHHEM J1A0OPATOPHOM pabOThl IPOBEPUTH CTENEHb TI'OTOBHOCTH CTYJEHTOB,
HAallOMHHUTb U OOCYIUTh OCHOBHBIE TEOPETUUYECKUE IOJIOKEHUS, 3HaHUE KOTOPBIX HEOOXOAMMO MAJIs
OCMBICJIEHHOTO BBIIIOJIHEHUS paboT.

B npornecce BeinosnHeHMs: pabOThI cleyeT MOCTOSIHHO O0IIAThCs CO CTYJEHTaMH, HE JAO0IycKas
10 BO3MOKHOCTH UX HENPAaBUIbHBIX ACHCTBUI.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJIbTAThl HIKCIIEPUMEHTOB ObUIN 3a(pUKCHPOBAHBI CTYJICHTaMH B
MUCHbMEHHOM BHJIE.

[Ipu mpueme 3auera mo pabore TpeOOBATH OTYET O MPOJIETAHHOW paboTe, T/ MTOJDKHBI OBITh
OTpa>kKeHbI OCHOBHbBIE PE3YJIbTATHI U BHIBOBI.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IE€HTOB

[lo ycmoTpenuio mnpemnojaBaTens 3aJaHHME Ha CaMOCTOATENbHYIO pPabOTy MOXKET ObITh
VH/IMBUYAJIbHBIM WA (PPOHTAIILHBIM.

[Ipy mcnonb30BaHUU MHIMBUAYAJIbHBIX 33JJaHUI TPeOOBaTh OT CTY/AEHTa MUCHBMEHHBII OTYET O
Ipo/ieJIaHHOM padorTe.

[Ipu npuMeHeHMH (POHTAIBHBIX 33JaHUNA BECTH KOJUICKTUBHBIE OOCYXIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C uenpl0 KOHTPOJIS KauecTBAa BBINOJHEHUS CaMOCTOSITENIbHONM paboThl  TpeOoBaTh
WH/IMBUYAIbHBIE OTYETHI (AOMYCTHMO BMECTO NMHCHBMEHHOTO OTYETa MPHUMEHSTh WHIAWBHIyaTbHbIC
KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma cocraBieHa B coorBeTcTBUU ¢ TpeboBanmsimu OC HUAY MUDU u yueOHBIM
IUTAHOM OCHOBHOM 00pa30BaTeNbHONM MpOrpaMMsl 1o crenuaabHocTH 14.05.02  ATomHBIE CTaHIMU:
IIPOEKTUPOBAHME, IKCIUTyaTallUsl U UHKUHUPUHT.

Capsrues 10.B.

Pabouyro nporpamMmy cOCTaBUI . i
N
Penensent: mpodeccop [/ L~ 4YepnoBa H.M.

[Iporpamma omo6pena Ha 3acemannn Y MKC 14.05.02 AToMHBIE CTaHITMU: TIPOCKTHPOBAHHKE,
aKcIutyaTanus 1 uHxkuHupuHr ot 15.11.2021 rona, mportoxon Ne2.

[Ipeacenarens yaeOHO-METOAMYECKON KOMUCCHHI //(,{, JIsmma A.C.



