MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA TEIVIO®U3UKHA

OAOBPEHO YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

I'MAPOJNMHAMUKA AJEPHBIX SHEPI'ETUHYECKUX YCTAHOBOK

HanpaBnenne noaroToBku [1] 14.05.01 SAnepHbie peakTOPBI U MaTEpPUATIBI
(cmennanbHOCTD)
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AHHOTALMS

Llenbl0 AUCHUIUIMHBI SIBISETCS 0Oy4YEeHHE CTYJCHTOB OCHOBHBIM METO/aM TEIUIO(U3NIECKUX
U3MEPEHUM.

1. IEJIN U 3ATAYA OCBOEHHMSI YYEFHOM JTUCHUILJIAHBI

[enbto ocBoeHUS y4eOHOW TUCIUIUTMHEI SIBIISIETCSI O0YYECHHE CTYIACHTOB OCHOBHBIM METOJIaM
TeTIIOPU3NUECKIX U3MEPEHHH.

JInst TOCTHKEHUS! TIOCTABICHHO LIENIN PeIIaroTCsl CIIeTyOIIHNe 3a/1a4H:

— KOHTPOJIb M YIpaBJIEHHE INPOLECCOM TNPHOOpPETEeHHs OOYYalOIIMMHKCS 3HAHUH, YMEHUH WU
HaBBIKOB IPEAYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTpOJIb U OIICHKAa CTENEeHU OCBOCHHUS OOLICKYJbTYPHBIX, OOLIETIPO(ECCHOHAIBHBIX U
npoeCCHOHATBHBIX KOMIIETEHIINH MPEyCMOTPEHHBIX B paMKaxX JaHHOTO Kypca;

— obecrieueHne COOTBETCTBHS PE3yIbTaTOB 00ydeHMs 3agadam Oymymieil mpodeccHoHaTbHON
JeSITEIbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJAWIMOHHBIX W BHEJPEHUE WHHOBAI[MOHHBIX METO/IOB
o0ydeHust B 00pa3oBaTeNIbHBIN MPOIIECC B paMKaxX JaHHOTO Kypca.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

B pE3YyJbTAaTC OCBOCHUA ﬂaHHOﬁ AUCHUIUIMHBI CTYACHT HJOJIKCH 3HAaThb OCHOBHBLIC IIOHATHUA,
MCTOIbI, 3dKOHBI U YPABHCHUA THAPOAUHAMUKHU, a4 TAKKC UX OCHOBHBIC CJICACTBUA IIPUMCHUTCIIBHO K
PA3JIMIHBIM THAPOAUHAMHUYCCKUM CUCTEMaM, BKIIHOYasd AACPHBIC SOHCPICTUICCKHUEC YCTAHOBKH.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu
3HaHU#) MpoheCcCUOHATBHON NeATeTbHOCTH:

3anaua O0beKT niIn Kox n HaumenoBanue Kon n HaumenoBanue
npogeccHOHAIbHOM 00J1acTh 3HAHUSA npogeccHOHAIBLHOM HHAUKATOPA
nesiteabHocTu (311]1) KOMIIETEHIIMH; JOCTHKEHUS
OcHoBanue npogeccnoHaIbHOIM
(mpogeccuoHATBLHBIN KOMIIeTEeHI[UH
cranaapt-I1C, ananus
OIbITA)
HayYHO-UCCJIEN0BATEIbCKUN
[IpoBenenue pacyeTHbIX | ATOMHBIN ITIK-1 [1] - cnocoGen 3-11K-1[1] - 3nars
ucciaea0BaHu 1 JI€A0KOJIbHBIN CO3/1aBaTh TEOPETUUECKHE | HEUTPOHHO-(PUZNIECKUE
n3MepeHuit puznueckux | Giot ATomHBIC 1 MaTeMaTH4eCKHe MPOIIECCHI B PEaKTOpaXx,
XapaKTEPUCTUK Ha 3IEKTPUUECKUE MOJIEJIM, OMHUCHIBAIOUIUE | MPOLECCHI
AKCTIEPUMEHTAIIbHBIX craniuu [1naByydast | HEUTpOHHO-PU3HUECKUE | THAPOJAMHAMHUKU U
CTEHJaX U YCTaHOBKax ADC Cdoepa MIPOLIECCHI B PEAKTOPAX, TEIJI0OMaccoIepeHoca B




[IpoBenenue pacyeTHbIX
HUCCIIEJOBAaHUN U
M3MEepeHuil PU3NIECKUX
XapaKTepI/ICTI/IK Ha
JKCIIEPUMEHTAIBHBIX
CTCHOAX U yCTaHOBKaX

HaY4YHBIX
HUCCIIEJOBAHUN B
00J1aCTH SJIepHOM
(bu3MKYN U
TEXHOJIOTUH

ATOMHBIN
JIEJOKOJILHBII
¢noT ATOMHBIE
AIEKTPUIECKUE
ctannuu [1naByuas
ADC Cdoepa
HAyYHBIX
HCCIIEJOBAHUN B

MPOLIECCHI
TUAPOAUHAMUKY U
TEIJIOMAcCONEepeHoca B
AKTUBHBIX 30HAX WUJIN
BO3JIciicTBIE
MOHU3HUPYIOIIETO
M3IIy4eHHs Ha
MaTepuabl, YeJIOBEeKa 1
O00BEKTHI OKPYKAIOIIEH
Cpenbl, CHCTEMBI yUeTa,
KOHTPOJIA AJI€PHBIX
MaTepuaioB

OcHosanue:
[TpodeccrnonanbHbIi
crannapt: 24.078

ITIK-2 [1] - cnoco6eH k
CO3/IaHUIO0 HOBBIX
METOJIOB pacyeTa
COBPEMEHHBIX
PEaKTOPHBIX YCTAaHOBOK U
(bu3NYECKUX YCTPOMICTB,
METOJI0B UCCIIEJOBAHUS
Ter10(pU3NIECKUX

AKTUBHBIX 30HaX WM
BO3JIeiiCTBIE
HMOHU3UPYIOLIETO
U3ITy4eHus Ha
MaTepHabl, YeIOBEKa U
00BEKTHI OKpYKaroIeH
Cpe[lbl, CUCTEMBI yU€ETa,
KOHTPOJIS SIIEPHBIX
MaTepHaJloB ;
V-TIK-1[1] - YmeTn
CO3/1aBaTh
TEOpETUYECKHE U
MaTeMaTH4eCKue
MOJIEJIH B
npodeccnoHanbHOMI
0051aCTH ;

B-TIK-1[1] - Bnanets
HaBbIKaMU pabOTHI ¢
COBPEMEHHBIMU
pacyeTHbIMU
MPOrPaMMHBIMH
CpeacTBaMu

3-1IK-2[1] - 3natp
METO/Ibl UCCIIEI0BAHUS U
pacuera IpoLEeCCOB,
MIPOUCXOISIINX B
PEaKTOPHBIX YCTAaHOBKAX

V-IIK-2[1] - YmeTh
pacCYUTHIBaTh U

00J1acTH AJIepHOM | MPOIIECCOB U CBOMCTB IIPOBOAMTD
(bu3uKHN U PEaKTOPHBIX MaTEpUANIOB | MCCIIeTOBaHUS
TEXHOJIOTUH U TETUIOHOCUTEIIEH; IIPOLIECCOB,
pa3paboTKe HOBBIX MIPOTEKAOIIUX B
CHCTEM MpeoOpazoBaHMsl | pEaKTOPHBIX YCTAaHOBKAX
TEIJIOBOM U SIEPHOM ;
JHEpPIruu B B-TIK-2[1] - Bnanets
ANEKTPUYECKYIO0, METO/IOB | HaBbIKAMU MPUMEHEHUS
U METOJUK OLIEHKH MH(POPMALIMOHHBIX
KOJIMYECTBEHHBIX TEXHOJIOTUH npu
XapaKTepUCTHK SJEPHBIX | pa3paboTKe HOBBIX
MaTepuajoB YCTaHOBOK, MaTepHajoB
1 ipuOOpoB
Ocnosanue:
[IpodeccronanbHbIit
cranaapt: 24.078
[IpoBeneHue pacyeTHbIX | ATOMHBIN ITK-2.2 [1] - ciocob6en 3-1IK-2.2[1] - 3nars:
HCCIIEI0OBaHUI U JI€I0KOIbHBIN COBEpIIEHCTBOBATH COBPEMEHHBIE METO/IbI
nu3MepeHuit pusnueckux | ¢puoT ATOMHBIE METObl (U3UUECKOro U | JJIs pelieHus 3a/1a4
XapaKTepUCTHUK Ha ANEKTPUYECKUE MaTeMaTH4eCKOIo onucanus (PU3NIECKUX
HKCHEPUMEHTAIbHBIX cranuuy [InaBy4ast | MoJenupoOBaHus SJIEPHO- | MPOLIECCOB B SACPHBIX
crengax u ycranopkax | ADC Cdoepa (U3NIECKUX YCTaHOBOK peakTopax, METOAbI




[IpoBenenune pacueTHbIX
HCCIIE0BaHUN U
MU3MepeHuil PU3nYecKux
XapaKTEepUCTHK Ha
IKCIIEPUMEHTAJIbHBIX
CTEH/IaX U YCTAHOBKAX

HaY4YHBIX
HUCCIIEJOBAHUN B
00J1aCTH SJIepHOM
(bu3MKYN U
TEXHOJIOTUH

ATOMHBIN
JIETOKOJIbHBIN
(ot ATOMHBIE
3IEKTPUUECKUE
cranuuu [InaBy4das
ADC Coepa
Hay4YHBIX
HCCIIEIOBAHUN B
o0acTu saepHoi
¢bu3uku u
TEXHOJIOTHI

Ocnosanue:
[TpodeccrnonanbHbIi
crannapt: 24.078

ITIK-3 [1] - cmocoben
HCII0JIb30BATh
(dbyHIaMeHTaTbHBIC
3aKOHBI B 00JIaCTH
(U3UKK aTOMHOTO A1pa U
YacTHL, SIIE€PHBIX
peaKkTopoB,
TEPMOJMHAMUKH,
TUAPOANHAMUKH U
TEIJIOMAacCONEePeHoca B
00BEME TOCTATOYHOM IS
CaMOCTOSITENTLHOTO
KOMOWHHUPOBAHUS U
CHHTE3a UJIeH,
TBOPYECKOTO
CaMOBBIPaKEHUS

Ocnosanue:
[MpodeccrnonanbHbII
cranaapt: 24.078

MOJIETUPOBAHUS
HEHUTPOHHO-(U3HUECKUX
IIPOLIECCOB M METO/IbI
TEOPUH BO3MYLICHUH,
COCOOBI IPeCTaBICHUS
HEWTPOHHBIX

3¢ (HEeKTUBHBIX CEYCHHI

;
V-TIK-2.2[1] - Y™eTh:
MIPOBOJIUTH aHAJIN3
HE/I0CTAaTKOB
MIPUMEHEHHS
CYILIECTBYIOIINX
METOIOB U
pa3pabarbIBaTh CIOCOOBI
WX HUBEIIMPOBAHMUS,
B-TIK-2.2[1] - Bnagets:
HaBbIKaMU pabOTHI ¢
COBPEMEHHBIMU
SI3BIKAMU
IPOrpaMMUPOBAHUS JUIS
aBTOMaTH3AIHU
MH(POPMALIMOHHOTO
IpolLecca aHaau3a
JAHHBIX

3-T11K-3[1] - 3nats
OCHOBHBIE 3aKOHBI B
o0nactu pU3NKU
aTOMHOTO si/1pa U
YaCTHIL, SJCPHBIX
PEaKTopoB,
TEPMOINHAMHUKH,
THJPOANHAMUKH U
TeIioMaccorepeHoca
V-TIIK-3[1] - YmeTs
MIPUMEHSTh OCHOBHBIC
3aKOHBI B 00JIaCTH
(GU3MKK aTOMHOTO si/Ipa
Y YaCTHIL, SIIEPHBIX
pEeaKkTopoB,
TEPMOIMHAMUKH,
THIPOJAVHAMUKH U
TeIIoMacconepeHoca
MIPaKTUYECKON
NesITeTbHOCTH U
HCCIIEA0BATEIBCKON
pabore;

B-TIK-3[1] - Bnanets
HaBbIKAMU aHAJIN3a,
CHHTE3a ¥ HaXOXKICHUS
3aKOHOMEpPHOCTEH Mpu
00paboTke




OKCIICPUMCHTAJIbHBIX
JaHHBIX

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonanbHoe
BOCIIUTaHHE

[IpodeccuonanbHoe
BOCIIHTaHUE

3agaum BocriuTaHus (Kog)

Coznanue ycioBHi,
00ecIeynBaronux,
(dbopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodecCUOHATBHBIN BHIOOD,
npodeccuoHalbHOE Pa3BUTHE U
po¢eCCUOHAIBHBIC PEIICHHS
(B18)

Co3znanue ycioBui,
00ecIeunBaronnX,
(bopmMHpOBaHKE HAYYHOTO
MHUPOBO33PEHUS, KYJIbTYpBI
MOKCKA HECTAHIaPTHBIX HAYYHO-
TEeXHUYECKUX/TIPAaKTUUECKUX
peLieHui, KpUTUIECKOT 0
OTHOILLIECHUS K UCCIICOBAHUIM
mkeHay4yHoro Tonka (B19)

BocnurarenbHbBIN TOTEHIIAAT
JTUACIUATUIMH

Hcnoap30BaHue BOCIIUTATEILHOTO
MOTEeHIHAaNa JUCIUITINH
po(hecCHOHATEHOTO MOIYJIS ISt
(hopMHUPOBaHHMS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
po¢eCCHOHAIBHOE Pa3BUTHE
MIOCPEJICTBOM BBIOOpaA CTYJCHTaMHU
WHIWBUTyTbHBIX 00pa30BaTeIbHbIX
TPAeKTOPHUH, OPraHU3aluy CUCTEMbI
OOIIEeHUsT MEXKIy BCEMHU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mpoiiecca, B TOM 9HCIIE ¢
HCIOJIb30BAHIUEM HOBEIX
MH()OPMAITMOHHBIX TEXHOJOTHA.
1.Mcnonp30BaHNE BOCIUTATCILHOTO
MOTEHITATA TUCIUTLTAH/TIPAKTHK
«HayuHno-uccienoBaTenbcKas
pabotay, «I[IpoekTHas MpaKTHKa,
«HayuHbIi1 cemMmuHap» 1UIs:

- popMuUpOBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB B CIIOCOOOB
Hay4YHOTO ITO3HAHUS MUPaA, Pa3BUTHUS
HCCIICI0BATEILCKUX KaUYeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHHS B UCCIICIOBATCIILCKUE
MIPOEKTHI IO 00JIACTSAM HAYIHBIX
uccieaoBanui. 2.VMcroas3oBanue
BOCITUTATEILHOIO MOTEHIIHANA
nucuuiuing "Vctopust Hayku U
nHxeHepun', "Kputnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KomMMyHuKanuu'", "Beenaenue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblil cemunap" mis:

- popMupoBaHUs CITIOCOOHOCTH
OTJIETISATh HACTOSIIIME HAYYHBIE
MCCTIEAOBAHUS OT JHKEHAYYHBIX
MOCPEJICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- popMUpOBaHUS KPUTHUUECKOTO
MBIIICHUS, YMEHUS pacCMaTpUBaTh
pa3IUYHBIC UCCIIEOBAHUS C
AKCIEPTHOMN MO3UIUHU TTOCPEIACTBOM




00CYX/IEHUs CO CTyIeHTaMHU
COBPEMEHHBIX UCCIICIOBAHUM,
HCTOPUYECKHX MPEANOCHUIOK
MOSIBIICHHSI TE€X WJIM MHBIX OTKPBITHI
Y TEOPHUH.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

IL.II

HaunmenoBanmue
pasaesa yueOHom
JTUCIHUIIINHBI

Henenan

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HeJpeJIs)

0aJi1 3a pazgea™*
HNuaukaropsl
OCBOEHHS
KOMIOATAHIIIIA

pasnena (popma*,
HeJ1eJst)

MakcuMaJabHBIR
ATTecTanusa

7 Cemecmp

Beenenne. VYpaBHeHue
JOBUXKCHUA KUIOKOCTH.
Mopaenu >XUIKOCTH.

16/0/0

[\S)
(O
@
o
a

KH-8

JlamuHapHoe TeueHue
KUJKOCTH.
TypOyseHTHOE TeueHue
KUJKOCTH.

9-15

16/0/0

25 KH-15 | 3-IIK-




3-IIK-

MK-3,
B-
MK-3

Hmoeo 3a 7 Cemecmp

32/0/0

50

KonTpoabHbie
MeponpusTus 3a
Cemectp

7

50

3-IIK-

V-
TK-1,

TK-1,
3-TTK-

V-
[K-2,

[K-2,
3-TIK-
2.2,
V-
[K-
2.2,
B-
K-
2.2,
3-IIK-
3,

V-
[1K-3,
B-
[1K-3

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI

** — cymMMa MakcMMalbHBIX OallIoB J0JDKHA ObITH paBHa 100 3a cemecTp, BKIIOYas

(unn) sK3aMeH

3a4€T U



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAlUH Pa3IesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YyeHHue

KN KoHTpoJib 1o utoram

3 3auer

KAJIEHIAPHBIN IUIAH

Henea | Tembl 3ansaTuii / Conep:kaHue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
7 Cemecmp 32 0 0

1-8 BBenenue. YpaBHeHue 1BHKeHHS JKUAKocTH. Moaesn 16 0 0
JKHJAKOCTH.

1-2 BBenenue. Bcero ayiutopHbIx 4acoB
3anaun ruapoauHaMuku DY, CrnocoObl onucaHust ABMKEHUA | 6 | 0 | 0
xuakoctu. TeopeTnyeckue v 3KCIIEpUMEHTAIbHBIE METO/IbI Omnunaiin
uccieloBaHus B rupoanHamMuke. CoBpeMeHHbIE POOIeMBbI 0 0 0
TUJIPOJIMHAMUKH.

3-4 YpaBHeHue IBHAKECHHUSA JKUIKOCTH. Bcero aynuTopHbIX 4acoB
[Tone ckopocTel cuibl AEHCTBYIOIIEN B MOTOKE KUAKOCTH. 5 | 0 | 0
VYpaBHEHMsI COXpaHEHMS BEILIECTBA, UMITYJIbCa, MOMEHTOB Ownutaiin
VIMITYJIbCA, DHEPTHH, YPABHEHHE COCTOSHUS. 0 |0 |0

5-6 Mogaeu KUIKOCTH. Bcero aytuTopHBIX 4acoB
Hessizkas xxuakocts. YpaBHeHUe Dijepa, ypaBHEHUE 5 [0 [0
bepuymm. be3BuXpeBoe NBMKEHHUE HEBA3KOM HEC)KMMAEMOU Owniaiin
xuakoctu. [lorenman ckopoctu. [loTeHumnansHoe oO6Tekanue | () 0 0
Ten. HploTOHOBCKas )KMIKOCTh. 3aKOH BSI3KOT'O TPEHHUS
Hprorona. Ypasuenue HaBbe-CTokca. He HIOTOHOBCKHE
AKHUJIKOCTHU. Y CII0BUSI OJHO3HAYHOCTH B TMIPOJIMHAMUKE.

9-15 JlamuHapHoe TedeHue KUAKOCTH. TypOyJjieHTHOe TeyeHue | 16 0 0
JKMJIKOCTH.

7-8 MeTtoabl aHaJIM3a pa3MepHOCTel U mogo0us. Bcero ayiuTopHbIX 4acoB
Pasmepnsbie u 6e3paszmepnsie BenuunHbl. 1 - Teopema. 4 | 0 | 0
[TpuBenenue ypaBHeHu# k O6e3pazmepHomy Buy. [lonobue Ownutaiin
¢uznueckux npoueccon. Kpurepuu ruipoinHaMu4eckoro 0 0 0
noao0us. MoienupoBaHue.

9-10 | JlaMuHapHOe TeYeHHE KUAKOCTH. Bcero aytuTopHbIX 4acoB
BsiskocTHbll pexxuM TeueHus. [lonsaTue o morpanuuHoMm cioe. | 4 K [0
VYpaBHEeHMsI TaMUHAPHOTO MOrpaHUYHOro cios. [lorpannyneiii | Ownnaiin
cioif Ha mactuHe. OCOOEHHOCTH T€UEHUS B IOTPAHUYHOM 0 0 0
CJIO€ C MPOJIOJIHBIM I'PaIMEHTOM JaBJICHUS. Y CTAHOBUBILEECS
JAMMHApHOE T€UYEHHUE KUAKOCTH B TpyOax. [TomHoe
T'HJIPaBIMYECKOE CONPOTUBIICHHE TPYObl U KaHala.

11-12 | TypOyJ/ieHTHOe Te4eHHe KUIAKOCTH B KaHaJIaXx. Bcero aytuTopHbIX 4acoB

HeycToiunBOCTh TaMUHAPHOTO T€YEHUS U BOBHUKHOBEHUE
TypOyleHTHOCTH. Y paBHeHUs PeitHombaca ocpeTHEHHOTO
TypOyneHTHoro napmwkeHus. [lomyammupraeckas Teopus
TypOynenTHocTH [IpanaTis. YHuBepcaabHbIA TPOhUIH

4 |0 |0
OmnJjaiig
0 0 0




CKOPOCTH ISl TCYSHHH BOTU3HU TTIAAKUX U IIEPOXOBATHIX
noBepxHocTed. TypOyIeHTHBIN OTpaHUYHBINA CIIOM.
['uapaBnryeckoe CONPOTUBIECHUE TTIAJKUX U HIEPOXOBATHIX
Tpy0. MeTonbl pacueTa yCTaHOBUBLINXCSA TYpOYJICHTHBIX
TEUYCHHI B KaHAJIaX C IPOU3BOJIBHON (HOPMOI MOTIEPEUHOTO
cedyeHus. MeCTHbIE TMAPAaBINYECKHE CONTPOTUBIICHUS. TeueHue
JKMIKOCTH B IOPUCTOM CpeJie.

13-15

IorpaHuyvHbIN CJI0# C;KUMAEMOTr0 ra3a NMmpu BHICOKHX
CKOPOCTAX TeYeHHsI.

VYpaBHEHUS BBICOKOCKOPOCTHOI'O MOTPENTHOTO ¢Jiosi. YacTHbIE
peleHus ypaBHEHHs SHeprun. AynmabaTHasi Temmneparypa
cTeHKH, Ko puimeHT BoccTaHOBICHH. Pactipenenenue
CKOPOCTEH U TeMIIepaTyp B IOIPAaHUYHOM ciioe. TpeHue u
TEII00TIaya.

Bcero ayutopHbIx 4acoB

4 |0 [0
Omuiaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINIA:

Oo6o3una | [loiHOe HaMMeHOBaHMe

YeHHue

OK OJNEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepHan

111 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Bunieo-marepuasl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

2CM DJIEKTPOHHBIE CIIPABOYHBIC MATEPUATIBI

ncC MHTEepakTUBHBIN CaWT

TEMbI CEMNHAPOB

Henean | Tembl 3ansatuii / Coaep:xanue
7 Cemecmp

1-2 Beenenue.
3anaun ruapoauHamMuku S10Y. CrocoOb! ONMCcaHus ABIKECHUS
KUAKOCTH. TeopeTnueckne u HKCIIepUMEHTAIIbHBIE METO/IbI
UcCieoBaHus B ruaipoanHaMuke. COBpeMEeHHbBIE TPOOIEMBI
TUAPOAVNHAMUKH.

3-4 YpaBHeHue ABUKEHUS KUIKOCTH.
[Tone ckopocTel cuiibl AEHCTBYIONIEN B MOTOKE KUIAKOCTH.
YpaBHEHHs COXpaHEHUS BELIECTBA, UMITYJIbCa, MOMEHTOB
MMITYJIbCa, SHEPT U, YPABHEHHUE COCTOSIHUSL.

5-6 Mogaean KUIKOCTH.
Hessizkas sxuakocTb. YpaBHeHUE Diiiepa, ypaBHEHHE
bepnyinu. be3dBuxpeBoe ABUKEHHE HEBSI3KON HECKUMAEMOMN
xuakoctu. [lorenman ckopoctu. [loTeHnnansHoe 00TeKkaHue
Ten. HploTOHOBCKAs )KMIKOCTh. 3aKOH BS3KOT'O TPEHUS
Hprorona. YpaBuenue HaBbe-CTokca. He HbIOTOHOBCKHE
JKUJIKOCTHU. Y CJIOBHSI OJTHO3HAYHOCTH B THJIPOJIMHAMHUKE.

7-8 MeToabl aHAIM3a pa3MePHOCTE U Mox00us.
Pa3mepHble u 6e3pa3mepHble BeanuuHsl. I1 - Teopema.




[TpuBenenue ypaBHeHu# k 6e3pazmepHomy Buny. [lomobue
¢usndeckux npoueccos. Kputepun ruipojiHaMu4ecKoro
nmoao0us. MoienupoBaHue.

9-10 JlaMuHapHoe TeYeHune KUAKOCTH.

BsskoctHbli pesxuM TeueHus. [IoHsATHEe 0 TOrpaHU4YHOM CII0€.
VYpaBHEHMs TaMUHAPHOTO MOIPaHUYHOrO ¢10s. Ilorpannynsii
cioif Ha mactuHe. OCOOEHHOCTH TE€UEHUS B IOTPAHUYHOM
CJIOE C ITPOJOJIBHBIM I'PAIUEHTOM JABJICHUSA. Y CTAHOBUBILEECS
JaMUHApHOE T€UYEHHUE KUAKOCTH B TpyOax. [TomHoe
T'MJPABIMYECKOE CONPOTUBIIEHUE TPYObl M KaHaJa.

11-12 | TypOy/jieHTHOe Te4yeHHe KUAKOCTH B KaHAJIaX.
HeycToiunBOCTh JIaMUHAPHOTO TEYEHHS U BOSHUKHOBEHUE
TypOyneHTHOCTH. YpaBHeHHs PelfHOIb/Ica OCPETHEHHOTO
TypOyneHnTHoro apwxkeHus. Ilomysmnupuueckas reopus
TypOynentHocTH [IpanaTis. YHuBepcanbHbIH Mpopuib
CKOPOCTH JUIsl TeYE€HUH BOIM3H IVIAJAKUX U IIEPOXOBATHIX
noBepxHocTed. TypOyJIeHTHBINM OrpaHUYHBINA CIOM.
I'uapaBnuyeckoe CONPOTUBIICHUE TTIAAKUX U HIEPOXOBATBIX
Tpy0. MeTonbl pacueTa yCTaHOBUBIIMXCS TYPOYJICHTHBIX
TEYEHUI B KaHaax ¢ MPOU3BOJILHON (POPMOI MONEPEYHOTO
cedeHusi. MecTHble TuAPaBINUYECKHE COIPOTUBIICHNUS.
TeueHne )KUAKOCTH B HOPUCTOU Cpelie.

13-15 | IlorpaHUYHBIN €JI0H CKUMAEMOI0 ra3a Mpu BbICOKUX
CKOPOCTHAX TeYCHHH.

YpaBHEHHS BBICOKOCKOPOCTHOT'O TIOTPEIIHOTO cJ10sl. YacTHbIe
peleHys ypaBHeHUsI SHepruu. AyimabaTHas TeMieparypa
CTEeHKH, K0d(h(HUIIMEHT BoccTaHOBJIeHUs. Pactipenenenue
CKOPOCTEH U TEMIIEpaTyp B IOTPAaHUYHOM cioe. Tpenue u
TEII00T1a4a.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc peanusyeT KOMIIETEHTHOCTHBIN MOAXO0J U MPEAYCMATPUBAET IIUPOKOE UCIOIb30BAaHUE B
y4e0HOM TMpoliecce aKTUBHBIX (OpM MpoBeACHUs 3aHATHIA ( JICKIUH, MPE3CHTAI[UH, BCTPEYH C
3aBeqYIOIMMH Kadenp W BeIyIIUMH YYCHBIMH, Pa300p KOHKPETHBIX CHUTyallHid, TECTHPOBAHHE,
BBITIOJITHCHUE M 3alllMTa JOMAIIHETO 3a/laHus) B COYETAHUM C BHEAYJAUTOPHOW pabOTOM C IICNIBIO
hopMHUpOBaHHS U pa3BUTHS TPOPECCUOHATBHBIX HABBIKOB CTY/ICHTOB.

7. POH/J OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIETEHIMHA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEXKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETEHIMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeACTaBICHA B cIeqyoIel Tabaume:

KOMHeTeHHI/Iﬂ HH}IHKaTOpr 0CBOCHUSA ATTeCTaIII/IOHHOC MeponpusaTue
(KII 1)
TIK-1 3-TIK-1 3, KU-8, KU-15
V-TIK-1 3, KU-8, KH-15




B-TIK-1 3, K-8, KU-15
I1K-2 3-1IK-2 3, K1-8, KU-15
VY-1IK-2 3, K-8, KU-15
B-IIK-2 3, K-8, KU-15
[IK-2.2 3-11K-2.2 3, K1-8, KU-15
V-1IK-2.2 3, K-8, KU-15
B-IIK-2.2 3, K-8, KH-15
[1K-3 3-1IK-3 3, K-8, KU-15
VY-1IK-3 3, K-8, KU-15
B-I1K-3 3, K-8, KU-15

HIkanbl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBIEHHOIO
MaKCUMAaJIbHOTO 0ajula BKIIIOYMTENbHO. MITOroBast arrectanus o AMCUUILUIMHE oneHuBaercs no 100-
0aJUIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma
0aJI0B

OueHka 1o 4-ex
OAJUILHOM IIKaJIE

Ormenka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCIUILIUHBI

90-100

5 — «omauunoy

OrneHka «OTIMYHO) BBICTABIISETCA
CTYZAEHTY, €CJIY OH IIIyOOKO U MPOYHO
YCBOWJI IPOTPaMMHBIN MaTepua,
WCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €r0
n3Jaraet, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHal MOHOrpaduIecKon
JUTEPATYPHIL.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

Or1reHKa «XOPOII0Y BBEICTABISETCS
CTY/ICHTY, €CIIM OH TBEPJIO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3Jaraer ero, He JOMycKas
CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

3
«y0081€eMEOPUMENILHOY

OneHKa «yI0BIETBOPUTEIHHOY
BBICTABJICTCS CTYJCHTY, €CIIH OH MMECT
3HAHUS TOJIBKO OCHOBHOT'O MaTepHaa,
HO HE YCBOWII €T0 AeTasel, JOIMyCKaeT
HETOYHOCTH, HEJJOCTATOYHO PaBUIIbHBIE
(bOopMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuaa.

Hitxe 60

2
«HEYO0B71EMBEOPUMETLHOY

OueHKa «HEeYIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYNTENILHON YacTu
IPOrpaMMHOTO MaTepuaa, JI0IMycKaeT
cyliecTBeHHbIe ommnoOKu. Kak npasuio,
OLIEHKA «HEYIOBIETBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOAOIDKUTE 00yUueHue 6e3




JIOTIOJTHUTCIBHBIX 3aHITHM 110
COOTBCTCTBYIOH_Ieﬁ JVCHUITTIMHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
YYEBHOM JUCLHMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 1 H99 Hydrodynamic and Mass Transport at Freshwater Aquatic Interfaces : 34th International
School of Hydraulics, Cham: Springer International Publishing, 2016

2. 621.039 B92 be3onacHOCTh U 3a1a4d HHXEHEPHOUN MOAICPKKH IKCIUTYaTaI[uHU SIEPHBIX
JHEepreTHYecKnx yctaHoBok ¢ BBOP : yuebnoe mocodbue, Mocksa: HUAY MUDU, 2013

3. OU B92 be3onacHOCTh 1 3aa4¥ MHKEHEPHOU MOIAEPKKU IKCILTyaTalluH SIACPHBIX
JHEepreTHYecKknx yctaHoBok ¢ BBOP : yuebnoe nmocodue, Mocksa: HUAY MUDU, 2013

4. 91 N1 13 Jlexuu o ruipoiuHaMuKe : yueoHoe nmocobue, MockBa: @uszmartiut, 2011

5. DU 1164 DnemMeHTHl TUAPOAMHAMHUKH : yaeOHOe mocodue ams By3oB, Mocksa: HUSTY MUOU, 2012

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 621.039 C74 CnpaBOYHUK MO TEIIOTHAPABINYECKUM pacyeTaM B siAepHOi sHepreTuke T.2
SnepHble peakTophl, TEIIO0OMEHHHUKH, TTaporeHepaTopsl, MockBa: M3nAT, 2013

2. 532 1164 DnemeHTH TUAPOIUHAMUKHY : yueOHOe mocobue s By30B, MockBa: HUSY MUDU, 2012
3. 53 JI22 Teoperuueckas ¢usuka T.6 ['mapoauHamuka, , Mocksa: ®usmatiut, 2006

4. 621.039 K69 I'maponunamuka SV : cbopHuk 3amau u ynpaxuenuii, A. C. Kopcyn, 0. A.
Macnos, O. B. Mutpodanos, Mocksa: MUDU, 2008

5. OU K 69 I'mnponunamuka SA9Y : cOopHuk 3amau u ynpaxuenuii, A. C. Kopeyn, 0. A. Macnos, O.
B. Murpoganos, Mocksa: MUDU, 2008

6. 621.039 J126 Tennonepenava B 10V : yue6. mocobue s By3oB, B.1.J/lee, Mocksa: MUDU, 2004
7. 532 JI72 MexaHuka )UIKOCTH U Ta3a : YueOHuk ais By3oB, JI. I'. Jlonusguackuit, M.: JIpoda, 2003
8. 532 JI72 Mexanuka XHJAKOCTH | ra3a : YueOHuk /s By30B, JL.I'. Jloisuackuii, M.: Hayka, 1987

9. 532 K43 I'mngpoauHaMUYECKUE PACUYETHI : CIIpaBOvYHOE yueOHoe mocobue , I1. JI. Kupunnos, 1O. C.
IOpweB, Mocksa: U31AT, 2009

10. 621.039 M31 MoaenupoBaHue TEIIOTUAPABINYECKUX IIPOLIECCOB B PEAKTOPHBIX YCTAHOBKAX U
3JIEMEHTAaX TEIUI00OMEHHOT0 00opynoBanus DY : 1abopaTopHBIN MPAKTUKYM: yueOHOe mocodue ams
BY30B, 0. A. Macnos , U. I'. Mepunos, H. O. Ps60B, Mocksa: MU®DU, 2008

[NPOTPAMMHOE OBECITEYEHUE:



CrenmanbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCEHI:

1. Pocatom (wWww.rosatom.ru)

2. Pocaneproarom (http://www.rosenergoatom.ru)

3. TBOJI (http://www.tvel.ru)

4. BOb snemenr (http://www.webelements.com)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

CHeI_II/IaJ'ILHOC MaTCpHUAJIbHO-TCXHUYICCKOC obecrieueHre He Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

[Tpu n3ydeHun 1aHHOTO y4yeOHOro Kypca HE0O0XOAMMO TBEPIO YCBOUTH OCHOBHBIE MEXaHHU3MbI
1 3aKOHBI KOHBEKTHBHOI'O TEIIOMACCOINEPEHOCA, XOPOUIO 3HaTh KPUTEPHUH, ONPENEISIONINE IEPEHOC
TEIUIa U Macchl B TE€X WM WHBIX KOHKPETHBIX YCJIOBHSX (NP €CTECTBEHHOM WM BBIHYKJIEHHOM
JBUKEHUM OJTHO(Aa3HOM cpelibl, Mpy Hanu4yuu (a30BbIX MpeBpalleHuil u T.1.). Mcnons3ys B pacuerax
sMIHpHYEcKUe (HOPMYJbl, Hy’KHO 3HaTh, YTO PEKOMEHyEMbIE€ 3aBUCUMOCTH CIPaBEAJIUBBI TOJIBKO B
TOM JlMania30He MU3MEHEHMs TapaMeTpoB, B KOTOPOM OHM OBbUIU MOJATBEPHKIEHBI OIBITHBIMU JaHHBIMH.
IIpn aHanu3e mpoLEcCOB KUIIEHUS JKUIKOCTH HA IOBEPXHOCTH HArpeBa OYEHb Ba)KHBIM SIBIISIETCA
MOHATHE KPUTUYECKOIO TEIUIOBOIO IOTOKA, TAK KaK B CiIydac IMPEBBIINIEHUS €ro BEJIWYMHBI, KaK
IIPaBWJIO, MPOUCXOIUT Pa3pyllI€HUE TEMIOOTAAOIIEH CTEHKH.

[Ipyu BBINOJIHEHUH PACYETHBIX PAa0OT CIEAyeT YSICHUTh MOCTABICHHYIO 3a7auy, HMPaBUIBHO
chopMyIHpOBaTh €€ MaTeMaTU4YeCKOe OMHCAHWE, 3HATh CIOCOOBI PEIICHHS 3alMCAaHHON CHCTEMBI
ypaBHeHui. Ilpu 5SKCHepUMEHTalIbHOM MCCIEAOBAaHUU TEIJIOBOTO IIpoLecca IMOJIE3HO MOJIPOOHO
M3YYUTh METOJAbl U3MEPEHUS] HEOOXOIUMBIX TEIIOU3NYECKUX BEJIMYUH WIM MapaMeTpoB Ipolecca,
HY’)KHO 3HaThb OCHOBHBIE XapaKTEPUCTHKH IPUMEHSIEMBbIX CpEACTB M3MEpPEHHH U NpuOOpOB.
Pe3ynbraThl ONBITOB JOJIKHBI 00S3aTEIBHO COJAEPXKATh OLIEHKY IOIPEIIHOCTeHl MPOBEJEHHBIX
n3Mepenuii. Ilo uroram pabGoTel oGoOpMIIAETCS OTYET, KOTOPBIA BKIIOYAET BCIO IOJYYEHHYIO
uHpopMalMI0 B BHUAE cXeM, (opmyn, Tabnui, rpadukoB, a TaKXKe COACPKHUT 3aKIIOUEHUE WU
BBIBOJIBI.

11. YYEBHO-METOJWYECKHE PEKOMEHIAIIMHA IJIS IPEIIOJABATEJEN

JIeKMOHHBIN KypC CTPOMTCS IO CIEAYIOLIEMY IJIaHy: CHadaja BBOJATCA U OOCYXKIAroTCs
OCHOBHBIC TIOHSTHS W HMCXOAHBIC TOJOXKECHHS THAPOAMHAMUKH, HM3JIAararOTCS OCHOBHBIC 3aKOHBI
ypaBHeHus. [lotom paccMaTpuBaroTCsi METObI THAPOJIUHAMUKY, C TIOMOILBIO KOTOPHIX pa30ouparorcs
BaXHEHILINE MPUITOKEHUSI.



dopMa MNpoBeACHUS JCKUHMOHHBIX 3aHATUN IPEAIOJaracT, B YAaCTHOCTHU, YTO CTYICHTBI
yrayOJeHHO M3Yy4aroT IO PEKOMEHAYEMOM NpEerojaBaTeeM JIMTEepaType Te€ pas3/eibl JEKIHOHHOIO
Kypca, KOTOpbIE HE PAacCMaTpHUBAIOTCS JETAJbHO Ha JIEKIMAX, HO HEOOXOIUMBI IJi JajbHEHIIEro
M3y4YeHus Kypca.

ABTOp(BI):

Kopcyn Anexkcannp CepreeBud, K.T.H., TOIEHT

Penienzent(bi):
noueHt Xapuronos B.C., nouent Kynenko K.B.



