banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOT'0 00Pa30BaTeIbHOTO YUPEKACHUS BBICIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAEpHbIA YHUBEPCUTET « MU DI »

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTHKAY

PABOYAS ITPOI'PAMMA
no puctuminie «['uapoauHaMuka u TEmIo00MeH»

CnenuajbHOCTh
«14.05.02 ATOMHBIE CTaHIIMN: IPOECKTUPOBAHUE, IKCIUTYaTalUs U NHKUHUPHUHIT

OcHoBHasi npodeccuoHaTbHAs 00pa3oBaTeIbHAsI MPOrpamMMa
«CHCTEeMBI KOHTPOJIS ¥ YIIPABJICHUS aTOMHBIX CTAHIUI

Kpasmmduxkanus BbIyCKHUKA
Nuxenep-pusux

dopMma 00y4eHust
Ounas

baiakoBo



Heab ocBOCHUS AMCHMIINHBI

OcBoeHuE CTyJ€HTaMHU 3aKOHOB I[I€pPEHOCAa TEIUIOTBI M MacChl, METOJIOB TEOpUU
TEIJIOMacCOOOMEHa, CBEJCHUH O COBPEMEHHOM COCTOSIHMM HAYYHBIX HCCJICJIOBAHWNA B JTaHHOU
obnacTu M Hambojee aKTyalbHBIX Ui NMPAKTUKH HEPEHICHHBIX MpOoOJieMax; MPUBUTHE CTYICHTAM
MPAKTUYECKUX HABBIKOB PEIICHUS THUIMUYHBIX 3a]a4, PUBUTHE CTYJECHTAM MPAKTHYECKUX HABBIKOB
UCCJIe0OBaHMS TMPOIECCOB TerioMaccooomena. Ilpoieccsl TermoMaccooOMeHa OXBaTBIBAIOT BCE
cdepbl YeIOBEUECKON NesATEeIbHOCTH, MOATOMY B 3a/1auyd Kypca BXOJUT O3HAKOMJICHHE CTYACHTOB C
HanOoJiee TUMUYHBIMU 33Jjad4aMi TEIIOMacCOOOMEHa B Pa3IMUHBIX OTPACIAX TEXHUKH B TOM UYHCIIE
U npu npoekTupoBanuu ADC.

CootserctBue npodceranmapram. «24.078. CrnenuaiucT - UccaeaoBaTelb B 00JaCTH SIEPHO-
SHEPTreTUYECKUX TEXHOJIOT U

Mecto aucunmimmnsl B ctpykrype OOII BO

Huctunmaa «uapoaHaMHKa W TEIJIOOOMEH» SIBJISIETCS OCHOBOM ISt MOJATOTOBKH
BBIITYCKHUKOB KadeAphl K BBHIMOJIHEHUIO 33JaHil B MpoIlecce yu4eOHBIX BHAOB MPAKTHK, & TAKXKE K
BBITIOJIHEHUIO TPO(PECCHOHANBHON JEATENbHOCTH B KAaueCTBE CHEIHAINCTa TOCle OKOHYAHUS
YHUBEPCHUTETA.

Hucuunnuna OGasupyercs Ha  CIHEAYOIIUX  JUCHUIUIMHAX: MAaTeMaTuky, (QU3HKY,
TEOPETUUYECKYI0 MEXaHHKY.

3HaHUsI, TOJIYyYEHHBIE TIO OCBOCHHUIO JUCIUIUIMHBI, HEOOXOJAMMBI TPU BBHIOJIHEHUU
JTUTIJIOMHON BBITYCKHOM paboOThl U 1y u3ydeHus: auciuriauH: «llaporenepartopei», «Snepubie
SHEPreTUYECKUE PEAKTOPhD», a TaKXKE MPOrpaMMbl ACIHPAHTCKOW IMOJATOTOBKU IO HAIMPABJICHHUIO
«ATOMHBIE CTaHUMU: IMPOECKTUPOBAHME, SKCIUIyaTallus W HWHXKXUHUPUHIY», «TemiosHepreTuka u
TEIUIOTEXHUKa», a TaKXe MpPU MPOXO0XKIEHUU MNPOU3BOJCTBEHHBIX MMPAKTUK U TOCYJAaPCTBEHHOM
WTOrOBOM aTTECTALIMH.

TpynoBele (GYHKIHH B COOTBETCTBUM C TPO(ECCHOHATBHBIM CTaHIAPTOM, KOTOPBIM
COOTBETCTBYET BBIMYCKHUK: «24.078. Cneumanuct - WHCCleqoBaTelb B 00JacTH  sIEpPHO-
SHepreTuyeckux TexHosoruit» B/02.7. (OO0o00mieHne pe3yabTaToB, MPOBOJUMBIX HAay4HO-
WCCTIEIOBATENIbCKUX W OMBITHO-KOHCTPYKTOPCKUX pPabOT € IeNbl0 BBIPAOOTKA MPEUIOKEHUN 10
pa3pabOTKe HOBBIX U YCOBEPIIEHCTBOBAHUIO JCHCTBYIONIUX SACPHO-IHEPTETUIECKUX TEXHOJIOTUH.

KoMnerennun odyuaiomerocsi, opmupyembie B pe3yJibTaTe 0CBOEHUS TUCUUILIUHBI

B mpormecce OCBOGHMSI MaHHOM AUCHUIUIMHBI y CTyACHTa (DOPMHUPYIOTCS CIEIyIOIINe
KOMIIETEHIINH:

oOmenpodeccruoHaabHbIe

Kon
KOMIICTE HawnmenoBanue KOMIICTCHIIN HH}IHK&TOpLI JOCTHIXXCHUS KOMIICTCHIITUN
HITUH
OIIK-1 Cnoco6eH ucnonb3oBaTh 0azoBbie | 3-OIIK-1: 6a3oBbie 3aKOHBI €CTECTBEHHOHAYYHBIX
3HaHUS €CTECTBEHHOHAYUHBIX JUCLUIUIMH; OCHOBHBIE MaTeMaTHYeCKHE 3aKOHbI;
JUCHUIIIINH B HpO(i)eCCI/IOHaHBHOfI OCHOBHBIC (1)I/I3I/I‘IGCKI/I6 SABJICHUSA, TPOUECCCHI, 3aKOHBI
NesITebHOCTH, IPUMEHSITh U TPAHHUIBI UX TPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX
METOAbI MAaTEMATHUYCCKOI'O XUMHNYECKUX 3aKOHOB u ﬂBHeHHﬁ; METOAbI
aHaJIM3a U MOJICIMPOBAHMUS, MaTeMaTHYECKOr0 MOAETUPOBAHUS, TEOPETUUECKOTO
TECOPETUUCCKOTO U H OKCIICPUMEHTAJIBHOI'O HCCIICJOBAHUA
HKCHEPUMEHTAIBHOTO V-OIIK-1:BbIABAATD €CTECTBEHHOHAYYHYIO
MCCTIEIOBAHUS CYIIHOCTh ~TpOOJeM, BO3HHKAIOIIUX B  XOJe

npo¢eCCHOHATILHOM NI TeIbHOCTH, PUBJIEKaTh IS
UX peneHus COOTBETCTBYIOIIMI ¢buznKo-




MaTeMaTUYECKUM anmnapar

B- OIIK-1: wmaremaTW4yecKUM amnmaparoMm JJis
pa3pabOTKHM  MOJEe TPOLEecCOB H  SIBJICHUH,
pelIeHusT MPaKTUYECKUX 3a/1a4d NpodeCCUOHATBHOM

INOCTABJICHHBIX 3aJadax

JIeSITEIbHOCTH; HaBBIKAMHU HCIIOIL30BaHUsA
OCHOBHBIX 00IIEU3NICCKUX 3aKOHOB U TIPUHITUTIOB
npodeccuoHaNbHbIC
3amaun Konu
. OOBEKT uin NHaukaTopsl TOCTHKEHUS
npodecCHOHAIBHON HauMEHOBaHHE
0071aCTh 3HAHUS KOMITETEHLINU
nesitenbHocTH (3I171) KOMIIETECHIIUU
MaremMmaTuueckoe Snepuele, [IK-2 Cuoocob6en | 3-I1IK-2 3HATh METObI
MOJICIUPOBAHUE XAMUYECKHE U | IPOBOJMTH MaTeMaTUYeCKOro aHaiu3a il
MPOIIECCOB M OOBEKTOB | TEILIOBBIC MaTeMaTU4YeCcKoe | MOJCIMPOBAHUS IIPOLIECCOB B
Ha 0a3e CTaHJapTHBIX | MPOIIECCHI, MO/ICJIUPOBAHUE SIEPHO-IHEPTETUUECKOM u
MMaKeTOB MPOTEKAIIIUe B | IJIs aHAJIW3a BCEH | TEIUIOMEXaHUYECKOM
ABTOMAaTHU3UPOBAHHOTO SIIEPHBIX COBOKYITHOCTH obopynoBanuu ADC
MIPOCKTUPOBAHUS U | SHEPTeTHYECKUX MIPOIIECCOB B | Y-IIK-2 ymerp mpoBOIUTH
HCCIICIOBAaHUIT; YCTAaHOBKaxX W Ha | sIEpHO- MaTeMaTH4YeCKOe
IMOJITOTOBKA JAHHBIX JJIS | aTOMHEIX SHEPreTUYECKOM | MOJCJIMPOBAHUE TIPOILIECCOB B
COCTaBJICHUS  O0030pOB, | CTAHIIUSAX. u SIEPHO-IHEPTETHIECKOM u
OTYETOB M  HAYYHBIX TEMJIOMEXaHUYECK | TEIIIOMEXaHNYECKOM
nyOnuKanui. oM obopynoBanuun ADC
00opyaoBaHUU B-IIK-2 BJIQJIETh
ADC CTaHJAPTHBIMU aKeTaMU
aBTOMATU3HPOBAHHOTO
MIPOCKTUPOBAHUS 51
HCCIICTOBAHUM
YHUBEpCAJIbHbIE
VKE -1 Crmocoben  wucmnoab3oBath | 3-YKE-1 3HATh: OCHOBHBIC 3aKOHBI
3HAHUSA €CTECTBEHHOHAYYHBIX JUCIUTLINH, METO/IBI
€CTECTBEHHOHAYYHBIX MaTeMaTUYecKoro aHaju3a W  MOJEIUPOBaHUS,
TUCIUIIINH,  TPUMEHSTH | TEOPETUUECKOTO i AKCTIIEPUMEHTAIIBHOTO
METOAbl MAaTEMaTHYECKOTO | UCCICAOBAHUS
aHanmsa u | Y-YKE-1 ymers: wncnonbs3oBaTb MaTeMaTH4YECKHE
MOJICJIUPOBAHUS, METO/bI B TEXHUYECKUX MPUIOKEHUSX,
TEOPETHYECKOTO U | pacCUUTHIBATh OCHOBHEIE YHCIIOBEIE
AKCIIEPUMEHTAILHOTO XapaKTEPUCTUKN CIy4allHbIX BEJIMYHMH, pEIIaTh
HCCIIEAOBaHUS B | OCHOBHBIE 3aJayd MAaTEeMaTHUYECKOH CTaTHCTUKHU;

peliaTh TUIIOBBIC PACUCTHLIC 3a1a4n

B-YKE-1 Bimanerts:

METOJaMM MAaTEMaTH4YCCKOI'O

aHajinda MU MOICIUPOBAaHHUA, MCTOHAMU PCHICHUSA

3a7a4  aHANIM3a M pacdyeTra  XapaKTEPHCTHK
¢u3MUeCKUX  CHUCTEM, OCHOBHBIMH  IpHUEMaMH
00paboTku JKCIEPUMEHTATbHBIX JAHHBIX,

METOdaMH paGOTBI C IIPUKJIIaJHBIMHA ITPOTrPaMMHBIMU

IIPOTYKTaMH

33[[3‘11’[ BOCIIUTAHUA, P€AJIU3yEMbIC B pPaMKaX 0CBOCHUA TUCHUILIMHbI




Hanpasnenue/ Co3nanme yciaosmii, | Ucnonb3oBanue Bosieuenue B

neJIn o0ecrneYnBaOIIMX BOCIIUTATEIbHOI0 PA3HOILIAHOBYIO
NOTeHIHAJIA yY4eOHBIX | BHEY4eOHYIO e TeJbHOCTh
AUCUMILIUH

Ipodeccuonans | hopmupoBanue Hcnons3zoBanue 1.Opranusanus Hay4HoO-

HOe U TPYA0BO€ | KyJIbTYPHI BOCIIUTATEILHOTO IPaKTUYECKUX KOH(pEpEeHIH

BOCIIUTAHHE UCCJIEI0BATEIbCKON U | MOTEHIMANIa JUCLMILIINH Y BCTPEY C BEYLLIUMU

UH)KEHEPHOU po¢eCcCHOHATIBHOIO CrelManucTaMu

nestenbHOCTH (B16)

MOyt JUTst hopMUpOBaHUS
VH>KEHEPHOT'0 MBILIJICHUS U
VMH)KEHEPHOU KYyJIBTYpBI 32
CYET MPAKTUYECKUX
CTYJEHUYECKHUX
HUCCIIEIOBAHUN
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CUCTEM;
MPOEKTHOM JESATEIbHOCTH
CTYJICHTOB IO pa3paboTke u
ONTUMU3ALUU
TEXHOJIOTHYECKUX CUCTEM,
CBA3aHHOM C pelICHUEM
peanbHbIX
IIPOU3BOJICTBEHHBIX 3aj1ay;
MIPOXOXKACHUS Yepes
pa3HOOOpa3HbIC UTPOBBIE,
TBOpYECKHUE, eCTUBAILHBIC
(b opMeI, TpeOyrotIHe
aHaJM3a CJI0KHOTO OOBEKTA,
[IOCTAHOBKH OTHOCUTEIIBHO
HEro npeodpa3zoBaTeIbHbIX
3a1a4 JUIsl uX
ONTUMAJILHOTO PEHICHUSI.

IIPEANPUATHN ropoa U
BET€paHaMU aTOMHOM
OTpaciu.

2. Opranuzanus u
IIPOBEJICHUE NPEAMETHBIX
OJINMIINAJ] U YYaCTHE B
KOHKYypcax
pohecCuOHaTBHOTO
MacTepCTBa.

3.YuacTtue B €KeroJIHbIX
aKLUAX CTYAEHUYECKUX
CTPOUTEIIBHBIX OTPSA0B

Crtpykrypa u coaepkaHue y4eOHOU M CIUTIIHHbI
I[I/ICI_II/IHJ'H/IHS. npenoaacTecs CTyAC€HTaM B 6-oM CCMECTPE. O6H_[a}1 TPYAOCMKOCTE AUCHHUIIJIMHBI

coCTaBJISIET 3 3a4UeTHBIX eauHuIBl, 108 ak. Jaca.

Kanengapubiil niian

Ne | Ne | HammenoBanue pa3aesia (Tembl) Buabl yueonoii ATtTecTa Maxkcu
P AUCHHUIIMHBI JAesiITeJIbHOCTH (B 4acax) nms MaJlb-
a e ° ° pasaena HbI
3 E = (popma) 6aJL
i bl & g 3a
e = i E pasaen
== L L @)
11 BBC}IeHI/Ie.V duznueckre CBOMCTBA 13| 2 5 5 7 5
KUJKOCTEN

1 | 1.2 | PexnMBbl IBUKEHUS 13 | 2 2 2 7 YO1 6

1.3 | l'unpoamHamuka rasa. 13| 2 | 2 2 |7 6

1.4 | Temmonocutenu ADC. 13 | 2 2 2 7 6




2.1 | TermonpoBOIHOCTD. 14 | 2 2 2 8 6

2.2 | KOHBEKTHUBHBIN TETIIOOOMEH. 14 | 2 | 2 2 |8 6

2.3 | KputepuanbHble ypaBHCHHS 14 | 2 2 2 8 Y02 7

24 Temnonepenaua. TernmooOMeHHOE 14 | 2 5 5 8 v
obopynoBaHue

Bua npome:KyTO4YHOI aTTecTAlINU 1?2 16 | 16 | 16/16/ 60| Dx3amen 50

* - COKpaIIeHHOe HauMEHOBaHUE (POPMBI KOHTPOJIS

* - cyMMa MakCUMAaJIbHBIX 0auioB moinkHa ObITh paBHA 100 3a cemecTp, BKITIOUas 3a4€T U (MITH) IK3aMeH

CoxpalieHHOE HaMMEHOBaHUE (POPM TEKyIIEro KOHTPOJIS U aTTECTAI[H Pa3/IelIOB:

O0o03HauYeHNEe ITostHO€ HAUMEeHOBaHNE

YO VYerHbIi onpoc

3

DK3aMeH

Coaep:xaHue JIEKIHOHHOTO Kypca

Tembl JeKkum.

Bonpocsl, oTpadaTbiBaeMble HA JIEKIUU

YyeoHo-
MeTOANYecKoe
odecrmeyeHue

Bcero
JacoB

1

2 3

ogokrowihE

Jlexums 1. Tema nexyuu.BBenenue.

Lenu u 3aga4n TUCUMILIMHBI
®uU3nYECKUE CBOMCTBA KUIKOCTEHN
OcHOBHOE YpaBHEHHE TUIPOCTATUKHI
[Tpubops! ans U3MepeHHst TaBICHU
ONIopsl JaBICHUS KUIKOCTH
3akonbl Apxumena u [lackans

2 [1-15]

oogkrowidE

HGKHI/HI 2. Tema nexyuu. Pexxumpl IBUKEHUS

TedeHnue )XUIKOCTEH U ra3oB

Pa3zHocTh HAamoOpoB ¥ MOTEPH HAMIOpa
Hamopnas u nee3oMeTpudeckas TMHUU
CBs13b 1aBJIEHUS U CKOPOCTH B ITIOTOKE
Pacuér HanopHBIX IOTOKOB
['mppaBivka OTBEpCTUH U HACAJKOB

2 [1-15]

o UT R W

.HeI(I_II/I}I 3. Tema nexyuu. 'mapoanHamMuka rasa.

du3nyeckre CBOMCTBA ra30B
CraTnueckoe TaBJICHUE

Onropsl JaBiIeHUs

[IpuBen€HHOE CTAaTUUECKOE 1ABJICHHE
YpaBHEHHE HEPA3PBIBHOCTH MOTOKA
Pa3HoCTh 1aBieHM ¥ TOTEPU 1aBICHUS

2 [1-15]

2.
3.
4.

Hexum 4. Tema nexyuu. Tennmonocurenu ADC.

1.

TenmoHOCUTEIN aTOMHBIX OHEPICTUYCCKHUX YCTAaHOBOK

TemnnoHOCUTEIN HA OCHOBE BOJIBI

Oco6eHHOCTH MPUMEHEHUS JKUIKOMETAITMYECKUX TEMNIOHOCUTENEH
[Ipumeps! 1 mapaMeTpsl KUIKOMETATUIMYECKUX TEIJIOHOCHTENEN

2 [1-15]

Jlexums 5. Tema nexyuu. TennonpoBOIHOCTD.

1.

TemneparypHoe mosue

2 [1-15]




2. TemmepaTypHblil FpadeHT

3. Temnosoii notok. 3akoH ®ypbe

4. Ko>hpuuueHt TemonpoBoaHOCTH

5. JludpdepenunansHple ypaBHEHUS TEIIONPOBOIHOCTH

Jlexuus 6. Tema nexyuu. KOHBEKTUBHBIN TEINIOOOMEH.
1. OcHnoBHBIE NOHATHUS U OIIPEIEICHUS

OUKaIopuUMeTpa.

2. Teopus pazmepHoOCTEil 2 [1-15]
3. Teopus nomobus
4. HexoTopble Cily4au TEI00OMEHA
Jlexuus 7. Tema nexyuu. KpurepuaabHble ypaBHEHUS
1. Kpurepuanbnbie ypaBHEHHS — IPUMEHEHUE
2. PacueTHble 3aBUCHMOCTH KOHBEKTHBHOI'O TEIIOOOMEHA
3. Temn006MeH IpU eCTeCTBEHHON KOHBEKIIHH 2 [1-15]
4. Tennootnaya Py BBIHYKIECHHOM JBHUKEHHH JKHIKOCTH
B TpyOax U KaHajax.
5. Temwmoota4a npy MOIEPEIHOM OOTEKAHUHU TPYO
Jlexuus 8. Tema nexyuu. Tennonepenaya.
1. Temnonepenaua yepes MIOCKYIO CTEHKY
2. Tennonepenaua yepes UIMHIPUYECKYIO CTEHKY 5 [1-15]
3. Tumnbl TemI00OMEHHBIX alapaToB
A. Pacuer TEII00OMEHHBIX aNIIapaToB
5. TemnoodmenHoe obopynosanue. HazHauenue.
IlepeyeHb NPAKTHYECKUX 3AHATHH
Tema npakTuueckoro 3anatTus. Bornpocel, Bcero Yebno-
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATHH METORMHECI0e
uacos olecreyeHue
1 2 3
TwuIel TEMI00OMEHHHUKOB. 4 [9]
[Taporenepatopst ADC. Yacts 1. 4 [10]
[Taporenepatopsr ADC. Yacts 2. 4 [11]
Pacuera xotma-yrunusaropa. 4 [12]
Ilepeyens 1a00paTOPHBIX PadOT
Tema s1abopaTopHbIX 3aHATHA. Bonpocsl, Bcero Yaebuo-
MeTo/In4YecKoe
oTpadaTbiBaeMble Ha JJA00PATOPHBIX 3aHATHH
e PP uacos olecneyenue
1 2 3
HccnenoBanue TEMIO0TAAYM IPU My3bIPbKOBOM KUIIEHUH KUAKOCTH 4 [13]
Onpenenenne ko3P hUIIHEHTA TEIIIOOTIAYH MPU CBOOOTHON 4 1
KOHBEKI[MH BO3/yXa OKOJIO TOPU30HTAIBLHON TPYOHI. [14]
HccnenoBanue TEMIONPOBOIHOCTH TBEPABIX T€Nl METOJIOM IIJIOCKOTO 4 [14]




VccnenoBaHue Teruionepeadd B TEII000MEHHHUKE 4 15
tuna "Tpy0ba B TpyOe". [15]
3aganus I CAMOCTOSAATEJILHOM Pad0ThI CTY/1€HTOB
Y4ebHo-
Bcero
Bonpocs! 1J1s1 CaMOCTOATETbHOT0 N3y4eHus (3aaHus) MeTO/InYecKoe
Hacos ob0ecrnieueHue
1 2 3
Du3nyeCcKUe CBOKMCTBA PA3JIMYHBIX )KUIKOCTEH. 6 [1-15]
PeXXMMBI IBUKEHUS PA3IMYHbIX CPELI. 6 [1-15]
['unponuHamuika raza. OCHOBBI pacyeTa. 6 [1-15]
Termonocurenu ADC. OCHOBaHUS TPUMEHEHUS. 6 [1-15]
TemnonposogHOCTh. OCHOBBI pacyera. 6 [1-15]
KonBeKkTUBHBIH TermnooOmeH. OCHOBBI pacyeTa. 9 [1-15]
Kpurepunansueie ypaBaenus. IIpumep pacuera. 9 [1-15]
Temnonepenaya. AJIrOpUTM U IPUMEPHI pacyeTa. 6 [1-15]
Temooomennoe obopynosanue. Tumbl. [TapameTpsr. 6 [1-15]

OO0pa3oBaTte/ibHbIE TEXHOJIOTHHA

Peanuzanuss OCBOEGHUS JaHHOW JUCUMIUIMHBI  OOECIIEYMBAETCS  JIOCTYIIOM  KaKIOro
oOyyaromerocst Kk 6a3aM JTaHHBIX B OMOIMOTEYHBIM (PoHIaM, POPMHPYEMBIM IO MOJHOMY TEPEUHIO
JUCLMILIMH (MOJyJeil) ocHOBHOMI oOpa3oBaTesibHOM nporpammsel. B BUTU nelicTByeT KoMIbloTEpHBIE
KJIACChl, B KOTOPBIX MPOBOJATCS 3aHATUS IO PAa3jIMYHBIM JUCLUIUIMHAM cHelualbHOCTH «ADCy», B
TOM YHUCJIE U KJIACChl 00ECeUYeHbl JOCTYNOM K ceTH VHTepHeT JUIsl CcaMOCTOSATENbHOM MOATOTOBKU
ctyneHtoB. Ha kadenpe ummeercs KOMIBIOTEPHI C BO3MOXKHOCTBIO  PaOOTHI B CIEHHUAIBHBIX
IporpaMMax M JOCTyNa K COBPEMEHHBIM MpodeccCHOHaNbHBIM 0a3aM JaHHBIX, WH(OPMALHOHHBIM
CIPaBOYHBIM M ITOMCKOBBIM CUCTEMaM, K TAaKUM Kak 0a3a JaHHBIX NEPUOTUYECKUX U3TaHHH.

B cootBercTBUM Cc TpebGoBaHusMU oOpas3oBarenbHoro crangapra OC HUAY «MUOU» mno
cnenuanbHocTl 14.05.02  «ATOMHBIE CTaHIIMM: NMPOEKTHUPOBAHHUE, HKCIUTyaTallUsi U WHKUHUPHUHI»
peanu3anys KOMIETEHTHOCTHOIO IIOAXOJa B IIPOLIECCE W3YYEHMs JHUCLHMIUIMHBI IIPEANOiaraet
OpraHM3alMI0 UHTEPAKTUBHBIX 3aHATUNA. VIHTepakTUBHBIE 3aHATHUS MPOBOJSITCS B BUE 1a0OPAaTOPHBIX
3aHATUI, BO BpeMs KOTOpPBHIX OOydaroliuecs B HEMOCPEJACTBEHHOM KOHTAaKTe C MpernojaBaTeieM
OCBAaMBAIOT MPAKTUYECKUE HABBIKY ITPOBEIECHUS DKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHUM.

Jns arrecranuu oOyyarolmuxcss UMEOTCsl (POHIbI OLIEHOYHBIX CPEACTB IO JUCUUIUIMHE B
COOTBETCTBUM C YTBEPKIACHHBIM pabO4YMM y4eOHBIM IJITAHOM, BKJIIOYAIOIIMN CpPEACTBA MO3TAITHOIO
KOHTpOJIST (OPMHUPOBAHUSA KOMIIETEHLMH (TEKyIIMH KOHTPOJb YCHEBAEMOCTH U IPOMEXYTOYHas
aTTecTaIus).

DOoH/I OLICHOYHBIX CPEICTB

@DOH/JT OLIEHOYHBIX CPEJICTB MO JUCIUILINHE 00ECIeUnBAET MIPOBEPKY OCBOCHUS INIAHUPYEMBIX
pe3yabTaToB 00y4deHHs (KOMIETEHIMH M MX HWHAMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYILETro,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUIUINHE.

Cs3p  MeXAy (GOPMHPYEMBIMH KOMIETEHIMSAMH U (opMaMH KOHTPOJS HX OCBOCHUS
Ipe/CTaBIeHa B cleAyromiel Tadnuue:

HanmenoBanue KOHTPOJHUPYCMBIX KOI[ N HAUMCHOBAHHC HanmenoBanue

Ne /i
paznesnoB (TeMbl) WHJIKaTOpa OIICHOYHOTO CPEJICTBA




TOCTHIKEHUS
KOMIIETCHIIU I
Bxos1HOM KOHTPOJIb

Bonpocsl BxogHOro
KOHTPOJISA (YCTHO)
ATTecTanys pa3aenoB, TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH

1 Bxo/iHOM KOHTPOJIb

2 Ou3nyecKkue CBOWCTBA PA3IUYHBIX OINK-1: TIK-2; YKE-1 Bompocs! Tekyiiero
cpen. KOHTPOJIs (YCTHO)
3 Bunbr Termooomena u reriooomennoe | OIIK-1; T1IK-2; VKE-1 | Bonpock! Tekyiero
000pyTI0BaHUE. KOHTPOJIs (YCTHO)
[IpomexxyTouHas arrectauus
4 JK3aMeH OIIK-1; IIK-2; VKE-1 | Bonpocs! kK 5k3aMeHy

(ycTHO)
OneHoYHbIEe CPEACTBA I BXOHOTO KOHTPOJISA, TEKYIEro KOHTPOJISI U IPOMEeKYTOYHOH

arrecTauvy (AHHOTAIHUA)

BXO[[HOI71 KOHTPOJIb MNPEAHA3HAYCH [JIA BBIABJICHUA HpO6€JIOB B 3HAHUAX CTYACHTOB MU
FOTOBHOCTH HX K IIOJYYCHHUIO HOBBIX 3HAHUH. OI.IGHO‘IHLIC cpeacrtBa ajisl BXOJHOI'O KOHTPOJIA
npeaACTaBJIAOT coboit BOIIPOCHI, KOTOPBIC 3a1A0OTCA CTYICHTAM B YCTHOﬁ (l)opMe.

Bonpocsl BXOAHOT0 KOHTPOJIS

1. Hasnayenwue u 001acTh IPUMEHEHHSI HICTOUHUKOB U CHCTEM TEIUIOCHAOKEHUSI.
2. KombOuHHpoBaHHas BRIpaOOTKA TEIUIOBOM U ANEKTPUUYECKON SHEPTUH, IPOMBIIILIICHHOE
TEIJIONOTPEOJICHHE.
Krnaccudukanus TEIIOBbIX HArPy30K.
Ce30HHBIE U KPYTJIOTOAUYHBIE HATPY3KHU.
TexHonornueckoe noTpedieHre napa u Topsiueit BOIbI.
TeroHocuTeny, UX NapameTpsl.
I'paduku TermmonorpedieHus.

8. OrmpeneneHune pacueTHOTO KOJIWYECTBA TEIIOTHI HA OTOTUICHUE 3[JaHUSI.

9. Pexxumbl TemnonoTpeOaeHus..

10. DHeprosdpheKTUBHOCTH MCIIOIB30BAHUS TEIIO — SHEPTETUIECKUX PECYPCOB.

B xauecTBe OIIEHOYHOTO CPEACTBA TEKYIIErO0 KOHTPOJISI M aTTECTALMK Pa3/IeiIoB UCIIOIb3YIOTCA
YCTHBIA OIPOC HA JIEKUMSIX U BBIITOJHEHHE MPAKTUYECKUX 3aJaHUI
Bonpocsl TeKkymero KOHTpoJIs
TeuyeHue )KUIKOCTEN U ra30oB
Pa3zHocTh HanmopoB ¥ MOTEpH HAMIOpa
Hanopnas u nee3omeTpuyeckas JMHUA
CBs13b 1aBIIEHUS U CKOPOCTH B TIOTOKE
Pacu€r HanopHBIX MOTOKOB
I'mppaBnrka OTBEpCTH U HACAKOB
®dusnyecKue CBOMCTBA Ia30B

Crartuueckoe JaBieHue
Onopsl JaBIeHUs
[IpuBen€nHoOE cTaTHYECKOE JaBIICHUE
YpaBHEeHHE HEPAZPHIBHOCTH MMOTOKA
Pa3nocTh naBneHuil 1 moTepu AaBICHUS
TernmoHoCUTENM Ha OCHOBE BOJIbI

No gk ow

ook wdE

Y
wMn o



14,  OcoOGeHHOCTH MPUMEHEHHS KUIKOMETALTNYECKUX TEIJIOHOCUTENCH
15. IIpumeps! u napaMeTpbl )KUIKOMETAIINYECKUX TEIUIOHOCUTEIEH
JI1st IpOMeXyTOYHOM aTTeCTAlMK IIPEyCMOTPEHBI BOIIPOCHI K 3K3AMEHY.
Bonpochl mo THCHUIUINHE BOMPOCHI K IK3aMeHY

1. dusnueckre cBOUCTBA KUIKOCTH.

2.  Tunpocraruka. 'mapocratudeckoe aBieHue

3. OcHOBHOE ypaBHEHHUE THIPOCTATUKH

4.  DOnropsl JaBJIEHUS KUAKOCTH

5. 3akonbl Apxumena u [lackans

6. T'mppoamHaMuKa KUIKOCTH.

7. YpaBHEHHE HEPa3pPbIBHOCTH MTOTOKA

8.  Pa3HOCTb HanoOpOB M MOTEPH Haropa

9.  Cas3b AaBICHMS U CKOPOCTH B IOTOKE. Pacuer.

10. T'mnpaBnuueckuit yaap. ['mapaBiuka OTBEpCTHII M HACAIKOB.

11. ®usnueckue cBONCTBA ra3oB

12. Craruueckoe fgaBieHue. DMIOPbI JaBIECHUS

13. IlpuBenéHHOE MOJHOE JTaBJICHHE

14. VYpauenue bepnysmim s raza

15. Pexumbl ABMKEHUS raza

16. TennoHocHTENM ATOMHBIX SHEPIeTUYECKUX YCTAaHOBOK

17.  OcoOGeHHOCTH MPUMEHEHUS KHUJIKOMETANINYECKUX TEIUIOHOCUTENeH
18. IIpumeps! 1 mapaMeTphl KHUIKOMETAUTUICCKUX TETUIOHOCUTEICH
19. OcHOBHBIEC IOHATHUS U ONPENICICHUS TEOPUU TETTIOOOMEHA.

20. TemmneparypHoe nose. TemneparypHblid rpaJiueHT

21. TemuoBoi notok. 3akoH dypre

22. KosdunueHT TermionpoBoHOCTH.

23.  JluddepeHnmanbHple ypaBHEHHS TEIUIOTPOBOJHOCTH

24. YcnoBus OJHO3HAYHOCTHU JJIS POLIECCOB TETIONPOBOIHOCTH
25. TemionpoBOAHOCTH Yepe3 MIIOCKYIO ¥ IUIMHIPUYECKYIO CTEHKH.
26. KoHBeKTHBHBIN TerI000MeH. Teopus pa3MepHOCTEH.

27.  Teopus momoOwusi.

28. KpurepuanbHble ypaBHEHHUS.

29. PacyerHble 3aBUCUMOCTH KOHBEKTUBHOI'O TEMJIOOOMEHA.

30. TemrooTtaaya npy BEIHYXICHHOM JBIDKEHHH KHUIKOCTH B TPyOax M KaHajIax
31. Temrootnava mpu MonepevyHoM 00TEKaHUH TPYO.

32. Temnnonepenaya yepe3 IOCKYIO CTEHKY

33. Temnonepenaya yepe3 HUINHAPHUUECKYIO CTEHKY.

34. Twunsl TeTUIOOOMEHHBIX aNapaToB.

35. Pacuer TemiooOMeHHBIX anmapaToB

36. Kaccuduxanus TermiooOMEHHUKOB: 110 CIIOCO0Y Mepeadu TerIoThl, 10 BapuaHTaM
JIBYDKEHUS TETUIOHOCUTENCH.

37. Kaccuduxanusi KOHCTPYKINH TETII000MEHHHKOB.

38. IlpuHImI paboTHI TETIIOOOMEHHOTO 00OPYAOBAaHUS B CXEMaX aTOMHBIX CTaHITHH.
39. KoHCTpYKIIMOHHBIE MaTe€pUaiIbl, IPUMEHSEMBI JJIs1 U3TOTOBJICHUS TETJI000MEHHOM
anmaparypsl. TpeboBaHwus.

40. TlomorpeBartesy BRICOKOTO JIaBICHUS

41. KoHCTpYKTUBHBIE pEIICHUs UCTIapUTeneit



IIkanbl oneHKN 00Pa30BATENbHBIX JOCTUKEHU

Cymma Ounenka | I[IaTudanbuas

XapakTepucTHKAa 3HAHUM CTYAEHTOB
0aJ1J10B (ECTS) cucTemMa p P YA

“OTnM4HO” - TEOpPEeTHYECKOE COJACpKaHHUE Kypca
OCBOCHO TIIOJTHOCTBIO, 0€3 MpoOesoB, HEOOXOAUMBIC
MIPAKTUIECKHEC HAaBBIKU paboThI C OCBOCHHBIM
90 -100 A OTJIMYHO MaTepuajioM Cc(HOpPMHPOBAHBI, BCE NPEIYCMOTPEHHBIC
nporpaMMoil oO0yueHUs: yueOHbIEC 3aJaHUs BBIMOJTHCHEI,
Ka4eCTBO HUX BBIINOJHEHHS OICHEHO YHCIOM O0ajioB,
OJIM3KUM K MaKCUMAJIbHOMY.

“OueHb XOpOWIO” - TEOPETUYECKOE  COJIepKaHHUe
Kypca OCBOEHO IIOJIHOCTHIO, 0e3 po0eos,
HEOOXOIUMBbIE  MPAKTUYECKHME  HaBBIKM pabOThl C
85_89 B OCBOCHHBIM MAaTEpHUajJIOM B OCHOBHOM C(OPMHUPOBAHEI,
BCE MPEAyCMOTpPEHHBIE POrpaMMoit oOy4deHus
y4eOHbIE 3aJlaHUsl BBIOJTHEHBI, KAau€CTBO BBITTOJIHCHUS
OONBIIMHCTBA W3 HUX  OLEHEHO YHCIOM O0alloB,
OJIN3KUM K MAaKCUMaJIbHOMY.

“Xopouio” - TEOpPETUYECKOEe COJAEPKAHNE Kypca OCBOEHO
MOJIHOCTHIO, 0€3 MpoOesnoB, HEKOTOPbIE MMPaKTUYECKHUE
HABBIKU paboTsI C OCBOGHHBIM MaTepHuaIoM
75 _ 84 C copMUpOBaHbl HEIOCTATOYHO, BCE IPETYCMOTPEHHBIE
XOpOIIIO nporpaMMoil o0y4eHusi ydeOHbIe 3a/aHus BBIOJHEHBI,
KauecTBO BBIIIOJHEHUS HU OJHOTO M3 HHUX HeE
OLICHEHO MHHHMMAJILHBIM YHCJIOM 0ajuioB, HEKOTOpbIE
BUJIbl 33JJaHUI BBIIIOJIHEHBI C OIIMOKAMHU.

“YI0BIETBOPUTENBHO” - TEOPETUYECKOE COIECpKAHUE
Kypca OCBOEHO YaCTHYHO, HO IIpoOenbl HE HOCAT
CYILIECTBEHHOIO Xapakrepa, HEo0X0IuMbIe
MPAKTUYCCKUC HaBBIKH1 pa6OTBI (¢ OCBOCHHBIM
6574 D MaTepUaIoM B OCHOBHOM c(OpMHPOBAHBI,
OOJBIIMHCTBO  MPEAYCMOTPEHHBIX IPOrpamMmon

oOydeHuss y4eOHBIX 3aJlaHUM BBIIOJIHEHO, HEKOTOpHIE
U3  BBIIOJIHCHHBIX  33JlaHUH, BO3MOXHO, COJEpXKaT
OLIINOKH.

“ITocpencTBEHHO” - TEOPETHUECKOE COJEpKaHHE Kypca
OCBOEHO YaCTHYHO, HEKOTOphIE NPAKTHUECKHUE HABBIKH
paboTbl HEe CHOPMHUPOBAHBI, MHOTHE TPETyCMOTPEHHBIE

60 - 64 E yno:gﬂe:;gpﬂ- porpammoit oOyueHusi ydeOHbIE 3a/1aHus HE
BBITIOJIHEHBI, JIMOO KAa4eCTBO BBIMOJHEHUS HEKOTOPBIX
U3 HHUX OILIGHEHO 4YHWCIOM OamioB, ONM3KUM K
MUHHUMAJIBHOMY.
HE “HeynmoBneTBOpUTEIbHO” - OYEHb cllabble 3HaHUS,
Hmxe 60 F YIOBIIETBOPUTE | HEJJOCTATOYHBIC IS TOHUMAHUA Kypca, HWMeeTcs
JILHO 00JIBIII0E KOTMYECTBO OCHOBHBIX ONMTMOOK U HEIOYETOB.

Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE o0ecreuyeHrue YUeOHOM U CHMILIHHBI
OcHOBHas auTeparypa:
1. Caxwun, B. B. TermmooOMeH B 0THOPOIHOM cpefie (Teruionepeaaya) : yueoHoe mocodue / B.
B. Caxun. — Cankr-IletepOypr : BI'TY "Boeamex" um. [.®. VYcrunosa, 2017. — 121 c.




https://e.lanbook.com/reader/book/121813/#2
2. Hupensman, H. M. Teopus u npukiagHble 3a1a41 TEIIOMAcCoIepeHoca : yueOHoe
nocobue / H. M. Lupenbman. — 2-e u3., ucnp. — Caunkr-IlerepOypr : Jlans, 2019. — 504 c.
https://e.lanbook.com/reader/book/119624/#8
JlononHuTenpHas tuTepaTypa

3. 3omotonocoB, . JI. TpyOuarble TemIOOOMEHHUKHA. MOJEIMpOBaHUE, pacyeT
moHorpadwus / . J[. 3onoronocos, A. I'. baroyrauHoBa, A. 5. 3omotonocoB. — Cankt-IlerepOypr :
Jlanb, 2018. — 272 c. https://e.lanbook.com/reader/book/112678/#2

4. Murpodanosa, O. B. I'ugpoauHamuka U TEII000MEH 3aKpy4EHHBIX MMOTOKOB B KaHajax
SJIEPHO-PHEPTCTUYECKUX YCTAaHOBOK : MoHorpadus / O. B. MwurpodanoBa. — Mocksa
OU3BMATIINUT, 2010. — 285 c¢. https://e.lanbook.com/reader/book/48282/#82

5. Hupenbman, H. M.  KOHBEKTHMBHBIH  TEIJIOMACCONEPEHOC:  MOJEIMPOBAHHUE,

uaeHTUUKAIMS, UHTeHCupHUKaus : MmoHorpadus / H. M. Hupenbman. — 2-e u3a., UCIp. U JOM. —
Cankr-IlerepOypr : Jlanb, 2018. — 472 c. https://e.lanbook.com/reader/book/106879/#2

6. CpenctBa m3MepeHus Temmeparyp. (Mmeroauueckue ykazanusi) PasyBaeB A.B. BUTU,
bamakoso, 2016, 24 ¢

7. TlogorpeBarenn ADC. (Meronuueckue ykazanus) PasyBaes A.B. BUTH, bamnakoso, 2016,

26¢

8. Twumbl TermooOMeHHUKOB. (MeToamueckue ykasanws) Pasysae A.B. BUTHU, bamakoso,
2017,24 ¢

9. [TIlaporeneparopei ADC. Yacte 1. (Mmerommueckue ykaszanus) PasyBaes A.B. BUTU,
bamakoso, 2017, 20 ¢

10. [Maporenepatoper ADC. Yactp 2. (Meromuueckue ykazanus) PasyBaeB A.B. BUTH,
bamakoso, 2017, 24 ¢

11. Pacuera komna-yrunusaropa. (Meroauueckue ykasanus) Pasysaes A.B. BUTU,
banakoso, 2017, 17 c.

12. WccnenoBanue TEIUIOOTAAYH TPH ITY3IPHKOBOM KHIIEHHH JKHUIKOCTH. (METOIUYECKHE
ykazanus) PazyBae A.B. BUTH, banakoso, 2017, 8 c.

13. Omnpenenenne xodhduIMerTa TEII00TIauM MPH CBOOOJHOW KOHBEKIM BO3IyXa OKOJIO
TOPU30HTANIBHON TPYOBI. (MeToanueckue ykazanus) Pazysaes A.B. BUTU, banakoso, 2017, 13 c.

14. HccnenoBaHue TEMIONPOBOJHOCTH TBEPIBIX TEJI METOAOM IUIOCKOTO OHKalopuUMeTpa.
(meronnueckue ykaszanus) PazysaeB A.B. BUTHU, banakoso, 2017, 9 c.

15. HccnenoBanue Temsonepeaayn B TEMI00OMeHHUKe TUNa "Tpyda B TpyOe".(MeTouueckue
ykazanus) PazyBaeB A.B. BUTH, banakoso, 2017, 11 c.

MarepuanbHO-TeXHHUYeCKOe o0ecnieyeHre y4eOHOH TUCHUTIINHBI

Jns mpoBeneHus JTEKIMOHHBIX M MPAaKTHUYECKUX 3aHSATHI UCHOJIb3yeTcs yuyeOHasl ayIuTopus,
NpelHa3HauYeHHas Ui MPOBEACHUS 3aHATUN JIEKIIMOHHOIO M CEMHHApCKOrO THWIIA, TPYMHIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIBTAlUMi, TEKYIIETO KOHTPOJS M IMPOMEXKYTOYHOM aTTecTaluuu. AyAUTOPHS
OCHAIIEHa MYJIbTUMEIUIHBIM KOMIIJIEKCOM, B COCTaBE KOTOPOT'O - KOMIIBIOTEP C KOJIOHKAMM, IPOEKTOP
U 9KpaH JUIs TPOBENCHMS 3aHATUH C IMOMOINbIO TNpe3eHTauui. JlaGopaTropHble 3aHATHS MOTYT
MIPOBOJIUTHCS B 1abopatopun «BupTyaabHble KOMITJIEKCHD».

Y4eOHO-MeTOAMYECKHE PEKOMEHIAllUH VISl CTY/ACHTOB
1. Yka3aHus s npOoCayIMBaHUs JIEKIUN
[lepen HayasoM 3aHATUA BHUMATEIbHO O3HAKOMUTHCS C Y4YEOHBIM IIJJAHOM IPOBEACHUS


https://e.lanbook.com/reader/book/121813/#2
https://e.lanbook.com/reader/book/119624/#8
https://e.lanbook.com/reader/book/112678/#2
https://e.lanbook.com/reader/book/48282/#82
https://e.lanbook.com/reader/book/106879/#2

JIEKIUWA U CIMCKOM PEKOMEHIOBAHHOM JIUTEPATYPHI.

Ilepen mnocemeHneM OYepeAHON JIEKIMM OCBEXUThb B IAMSATH OCHOBHBIE KOHLEMIMU
npoiiieHHoro panee marepuaina. [loAroToBuTh mpu HEOOXOAMMOCTH BOMPOCH ImpernoaaBarento. He
HAJI0 OIacaThCsl, YTO BOMPOCHI MOTYT OBITh MPOCTHIMH.

Ha nekumm OCHOBHOE BHUMaHME CIEAyeT YIENATh He (GopMylaM U MaTeMaTHYECKUM
BBIKJIQ/IKaM, a COJICP>KaHUIO U3YYaeMbIX BOIIPOCOB, ONPEICICHHUSIM U TOCTAHOBKAM 3a]1a4.

B nmpouecce wu3ydeHHs] JIGKIIMOHHOTO Kypca HEOOXOJUMO 10 BO3MOXXHOCTH 4acTo
BO3BpAIIaTbCd K OCHOBHBIM MOHATHSM M METOJAaM pEIIeHHUs 3a1ad (31eCh BO3MOXKEH BBIOOPOYHBIN
KOHTPOJIb 3HAHUH CTYJIEHTOB).

KenarenbHO HCIOJIB30BaTh KOHCHEKTHI JIEKIMH, B KOTOPBIX HCIHOJB3YETCSl IpPUHATAs
IpenojaBaTesieM cucTeMa 0003HaYeHUH.

Jns  Oonee mnoapoOHOro wM3ydyeHuss Kypca cleayer paboTraTh C PEKOMEHIOBAaHHBIMHU
JTUTEPaTyPHBIMU UCTOYHUKAMU U BHOBBH MOSIBIISIONTUMUCS HCTOYHUKAMH.

2. YkazaHus IS y4acTUs B IPAKTUUECKUX 3aHATUAX

[lepen mocemieHUEM YSACHUTH TEMY MPAKTUYECKOTO 3aHSATHS M CaMOCTOATEIbHO H3YYHTh
TEOPETUYECKHE BOIIPOCHI.

B kon1ie 3aHATHS TpU HEOOXOIUMOCTH BBISICHUTD y MPENOIaBaTENsI HESICHBIE BOIIPOCHI.

OCHOBHBIE Pe3yJIbTaThl BHIIOJHEHHUS PAa00THI HEOOXOAUMO pacIedaTaTh.

3. Yka3zaHwus Ui BBITOJIHEHUS Ja00paTOPHBIX padoT

Cobmronate TpeOOBaHUS TEXHUKM O€30MacHOCTH, IS Yero MpOCIymaTh HEOOXOIUMbIE
Pa3bSICHEHUS O MPABMUIIBHOCTH TIOBEACHUS B JIAOOPATOPHH.

[lepen BbIOTHEHUEM JIA0OPATOPHOM pabOTHI MPOBECTH CAMOCTOSITENILHO MOATOTOBKY K padoTe
W3Y4YUB OCHOBHBIE TEOPETHYECKHUE IMOJIOKECHHS, 3HAaHUE KOTOPHIX HEOOXOAMMO MJisi OCMBICIEHHOTO
BBITIOJTHEHUS paOOTHI.

B mnpouecce BbimonHeHUs paOoThl cileqyeT IMOCTOSHHO OOLaThcs C MpernojaBaTeieM, He
JIOTTyCKasi IO BO3MOXHOCTH HEMPABUJIHHBIX JIEHCTBUH.

OcHoBHBIE pe3yIbTaThl 3KCIEPUMEHTOB HEOOX0AMMO 3a(MKCUPOBATh B MMCbMEHHOM BU/JIE.

[Ipu cpade 3adera mo pabore MOATOTOBUTH OTUET O MPOJEIAHHOM padoTe, T/I€ JIOJKHBI OBITH
OTpa)kKeHbI OCHOBHbBIE PE3YJIbTATHI U BHIBOBI.

4. CamocrosiTenpHas paboTa CTYJEHTOB OOBIYHO  CKJIQABIBACTCS U3  HECKOJBKUX
COCTaBJISIOMINX:

- paboTa C TeKcTaMHu: y4eOHMKaMH, UCTOPUYECKHUMH TMEPBOMCTOUYHUKAMU, TOTOIHUTEIHHOM
JTUTEPaTypoOid, B TOM YUCIIe MaTepruaIaMi UHTEPHETa, a Takke MpopaboTKa KOHCTIEKTOB JIEKIIUA;

- HallMcaHue JIOKJIa/10B, pedeparos;

- MIOJITOTOBKA K TTPAKTUYECKUM 3aHSATHUSIM;

- IOITOTOBKA K 3a4€Ty HEMOCPECTBEHHO NEpel HUM.

TakuMm oOpa3om, camocTosITeNIbHAs pabOTa CTYJEHTOB SBIISETCS HEOOXOAMMBIM KOMIIOHEHTOM
MOJIy4EHUs TOJHOLIEHHOTO BBICIIET0 00Opa30BaHMsL.

MeToanuyeckne peKOMEHIALUM AJIs1 NpenojaBareJien

1. Yka3anust st npOBeIeHUS JIEKIUI

Ha mepBoii BBOAHOM JIeKIIMH caenaTh oOIIMii 0030p comepikaHus Kypca U OTMETUTh HOBBIE
METOJIbl M TOAXOJbl K PEIICHUIO 3a1ay, pacCMaTpUBaeMbIX B Kypce, JOBECTH 10 CTYAECHTOB
TpeOoBaHus Kadeapbl, OTBETUTh Ha BOIIPOCHL.

[Ipn moATrOTOBKE K JEKIIMOHHBIM 3aHITHSAM HEOOXOJAMMO MPOAyMaTh IJIaH €r0 MPOBEICHHS,
COJIEp)KAHUE BCTYNHUTEIbHOW, OCHOBHOW M 3aKJIIOYUTEIBHOW YacTH JIEKIHH, O3HAKOMHUTBHCS C



HOBMHKAMHU Y4€OHON M METOIMYECKOH JUTEpaTypsl, MyOIMKALUsIMHA IEPUOJUUECKON IIeUaTH IO TeMe
JIEKIMOHHOIO 3aHATHS. Y TOUHUTD IUIAaH IPOBEJEHUS MPAKTUYECKOTO 3aHATHUSA 110 Teme Jekiuu. Ilepen
M3JI0KEHUEM TEKYILEro JIKIMOHHOTO MaTepualla HATOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBHIX Ha
npeapiaymux jgekuusax. C 3ToH 1enblo 3aJaThb HECKOJBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xxozme nekuMOHHOroO 3aHATUS NpenojaBaTelb JODKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
O3HAaKOMHUTH CTYACHTOB C IIEPEUYHEM OCHOBHOM W JOIOJIHUTEIBHOW JIMTEPATYphl IO TEME 3aHATHUS.
PackpbiBasi copepikaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBaTh BHUMAaHME CTYAEHTOB Ha OCHOBHBIX
KaTeropusix, sBJIEHUSIX M Ipoleccax, OCOOCHHOCTAX MX NpOTeKaHusA. PackpbiBaTh CYIIHOCTh H
coJiepKaHue Pa3IMYHBIX TOUEK 3PEHHS U HAYYHBIX MOJXO0/I0B K OOBSCHEHHIO T€X WM UHBIX SBICHHUNA U
IIPOLIECCOB.

Crnenyer apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3HIIUIO IO CIIOPHBIM TEOPETUYECKUM
BonpocaMm. [lpuBoauTh mpumepbl. 3anaBaTh 10 XOAY H3JO0KEHHUS JIEKIMOHHOIO MaTepuaia
pPUTOpPHUYECKHE BOIPOCHI M CaMOMY JlaBaTb HAa HHUX OTBET. OJTO CIIOCOOCTBYET aKTHUBHU3ALMU
MBICIIUTEIIBHON JI€ATENbHOCTH CTYJIEHTOB, INOBBIIIECHUI0 MX BHUMAaHUS W HMHTEpeca K MaTepuaily
JekuuM, ee coaepkaHuto. IlpermonaBaTens JODKEH PpYKOBOAUTH pabOTOM  CTYAEHTOB IO
KOHCIIEKTUPOBAHUIO JICKIMOHHOI'O MaTepuana, I[OAYEpKUBATh HEOOXOAMMOCTh OTPaKEHHUs B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3y4aeMOll TeMbl, 0CO00 BbIIEIsAA, KaTeropuaibHbli annapar. B
3aKIIOYUTEIBHON YacTH JIEKIMH HEoOXoauMo c(hOpMyIHpoBaTh OOLIME BBIBOABI 10 TEME,
PacKpbIBaIOIIUE COJEPKaHUE BCEX BOIPOCOB, ITOCTABJICHHBIX B JIEKIUH. OOBIBUTH IIaH OYEPETHOTO
[IPaKTUYECKOI0 3aHATHS, AAaTh KpaTKUe PEKOMEHJAIMU IO IOJrOTOBKE CTYIEHTOB K 3aHSTHIO.
Onpenenuts MECTO M BpPEMsI KOHCYJIbTALIMM CTYJIEHTaM, IIOKEJIABIIMM BBICTYIIUTh HA 3aHATHH C
JOKJIalaMu U pedeparamu.

Ha mnocnexneit nekuumu yaenuTb Bpems Juisi 0030pa Hambosiee BaXKHBIX IOJOXEHUH,
PacCMOTPEHHBIX B KypCe.

2. Yka3aHus U1 IPOBEACHUS TPAKTUYECKUX 3aHATUN

Yerko 0003HaYUTH TEMY 3aHATUSL.

OO6CcyauTh OCHOBHBIE TIOHATHUS, CBS3aHHBIE C TEMOW 3aHTHSL.

B npouecce pemienus 3a1a4 BECTU JUCKYCCHIO CO CTYJE€HTaMH O MPAaBWJIBHOCTH NPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTmeuathb CTYJEHTOB, HauboJiee AKTUBHO YYaCTBYIOIIUX B PELICHNH 33/1a4 U AUCKYCCHSX.

B koHIIe 3aHATHSA 3aaTh ayAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zanus Juis npoBeieHus 1a00paTOPHBIX 3aHATHIM.

Cobmronath TpeOOBaHUS TEXHUKU OE€30MACHOCTH M NMPOBOAUTH HEOOXOAUMBIE Pa3bsICHEHUS O
MPaBWJIbHOCTH MOBEACHUS B TaOOPATOPUH.

[lepen BbImONIHEHHWEM JAOOPATOPHON pabOThl MPOBEPUTH CTENEHb T'OTOBHOCTH CTYIEHTOB,
HallOMHHUTb U OOCYIUTHh OCHOBHBIE TEOPETUUYECKHE IOJIOKEHMSI, 3HAHHE KOTOPHIX HEOOXOIUMO JIst
OCMBICJIEHHOTO BBIITOJIHEHUS PadoT.

B nporecce BbinmonHeHNUs paboTHI ClieyeT NOCTOSHHO O0IAThCS CO CTYACHTAMH, HE JIOIyCKast
10 BO3MOXXHOCTHU MX HENPABWIBHBIX JEHCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3yJIbTaThl SKCIEPUMEHTOB ObLIHM 3a()UKCUPOBAHBI CTYJCHTAMHU
B [IMCbMEHHOM BHJIE.

[Ipu mpueme 3adera mo paboTe TpebOBATh OTUET O MPOACIIAHHON padoTe, IJe MOJDKHBI OBITH
OTpa)keHbI OCHOBHbBIE PE3YJIbTAThI U BHIBO/IBI.

4.YKa3aHus M0 KOHTPOJIIO CaMOCTOSATEIbHON PabOTHI CTYACHTOB

[Io ycmoTpeHuio mpemnojaBaTeNsl 3ajlaHue Ha CaMOCTOATENbHYIO pPaboTy MOXKeT ObITh



WHMBUIYaTbHBIM WM GPOHTABHBIM.

[Tpu ncnonb30BaHUM WHAWBUIYAIBHBIX 33JJaHUN TPeOOBATh OT CTYJAEHTA MUCHMEHHBIM OTYET O
NpojieTIaHHO paboTe.

[Tpu mpumeHeHnH (QPOHTATBHBIX 33/JaHUI BECTH KOJJICKTHBHBIE OOCYXKIEHHS CO CTYACHTaMH
OCHOBHBIX TCOPETUYCCKUX MOI0KCHUH.

C menpl0 KOHTPOJISL KayecTBa BBINOJHEHHS CAMOCTOSTENIBHOW paboThl  TpeOOBaTh
UHMBUYaIbHbIE OTYETHI (IOMYCTUMO BMECTO IHCHMEHHOI'O OTYETa IPHUMEHSATh HHAWBUIyAIbHbIC
KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma cocrtaBieHa B cootBercTBuM ¢ TpeboBanusimu OC HUAY MUOU u yuebHbIM
IJJAHOM OCHOBHOM 00pa3oBaTeabHOM mporpammsbl mo crnenraibHocTd 14.05.02 ATOMHBIE CTaHIIUMU:
MIPOEKTUPOBAHKE, IKCIUTyaTallMsl U MHKUHUPUHT

Pa6ouyro mporpaMmy COCTaBHII IIPOQeccop el 7727 3emckoB B. M..

PenensenT: noneut Edpemona T. A.

[Iporpamma onobpena Ha 3acegannu YMKC 14.05.02 AToMHBIE CTaHIMH: MPOCKTHPOBAHHE,
skcruryatanus 1 ukuHupuHr ot 04.07.2023 roaa, nmpotokoin Ne 6.
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