MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA TEIUVIO®U3UKU

OIOBPEHO YMC UADUT
[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

METO/JbI UCCIIEAOBAHNA HECTAIIUOHAPHBIX TETUIOBBIX ITPOHECCOB

Hanpasnenne moarotoBku [1] 14.04.01 SnepHas sHEepreTHKa U TEIIO(GU3UKA
(cerManbHOCTD)
3

- =

il | ;8 52 Z

2 2 s = S Z = >

e s J = E = 9 ~ o2

£ S & O . -{ IS S =z 8=
o = -~ = == = N~ < =58 3
= JE |g: |§ |EE & |EEzEE |E |5if
] SO 5 S = 25 e o 2 £ & al i =2
: |zZ |2 |5 |Eif |§g |®:5& | |g5¢
&) =z |[Ok¥ |8 =8 |BHFr |mEE O =z ez 3
2 3 108 15 30 0 27 0 C)
Utoro | 3 108 15 30 0 0 27 0




AHHOTAIUA

LensiMu OCBOEHUS JUCHUTIIMHBI SBJISIETCSI O3HAKOMJIEHUE CTYJIEHTOB C BOIIPOCAMH M METOJaMU
AKCIEPUMEHTAILHOTO U MAaTEeMaTHYE€CKOTO MOJICIMPOBAHMS HECTAIIMOHAPHBIX TEIUIOBBIX IPOLIECCOB B
(U3HUKO-IHEPTETHYECKUX YCTAHOBKAX, OOYYCHHE CTYJACHTOB YMEHUSM NPUMEHATH TOTYyYCHHBIC
3HaHUS B IPOU3BOACTBEHHON U HAYYHOU JNESTEIbHOCTH, IPUMEHEHHE KOMITBIOTEPHBIX TEXHOJOTUN Ha
0a3e COBPEMEHHBIX SI3BIKOB IPOTrPAMMUPOBAHMSI U BBIUHUCIUTEIBHBIX KOMIUIEKCOB MJI PEIICHUS
CIIOKHBIX 3a/ad TeriooOMeHa. [IpuoOpeTeHrne HaBBIKOB pabOThl € HAY4YHOH, CIPaBOYHOM U
3JIEKTPOHHOU JIUTEPATYPOIl.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

LenssMu OCBOEHUS JUCHUTIIMHBI SBJISIETCSI O3HAKOMJIEHUE CTYJIEHTOB C BOIIPOCAMH M METOJaMU
AKCIEPUMEHTAIBHOTO U MaTEeMaTHYECKOTO MOJICTUPOBAHUSI HECTAIIMOHAPHBIX TEIJIOBBIX MPOIECCOB B
(DU3HKO-IHEPTEeTHYCCKUX YCTAHOBKAX, OOYYCHHE CTYJACHTOB YMEHUSM TNPUMCHATH TOJTYyICHHBIC
3HaHUS B IPOU3BOACTBEHHON M HAYYHOU NESITEIBbHOCTH, IPUMEHEHHE KOMITBIOTEPHBIX TEXHOJOTUN Ha
0a3e COBPEMEHHBIX SI3BIKOB MPOTPAMMHPOBAHMS M BBIYMCIUTENBHBIX KOMIUIEKCOB JUIS PEIleHUs
CIIOKHBIX 3a/ad TeriooOMeHa. [IpuoOpeTeHne HaBBIKOB pabOThl C HAY4YHOH, CIPaBOYHOU U
ANEKTPOHHOMU JTUTEPATYPOH.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

[IpenycmarpuBaeTcsi IIMPOKOE MHCIIOJNB30BAaHME B Y4YEOHOM IIpOLECCE AKTUBHBIX (HopM
MIPOBEJCHUS  3aHATHM (pa30op fOMaIIHMX 3a/JaHui, CUCTEMa KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepuasoB, BKIIIOYas TECThl) B COUYETAHWU C BHEAYAUTOPHOW pabOTON C LEenbi0 (OpMUPOBAHUS U
pa3BuUTHA NPOo(hecCHOHATBHBIX HABBIKOB CTY/IEHTOB

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIe KOMIETEHIUH:
Ko/ 1 HamMeHoBaHue KoMreTeHn: | Ko i HaMMEHOBaHHe HHANKATOPA JOCTHKEHHS KOMITCTCHIINHA

[TpodeccrnonanbHble KOMIETEHIIMM B COOTBECTBUMHU C 3ajjadyaMM M oObekTamH (0OjacTsaMu
3HaHU) TPOoEeCCHOHATBLHOMN 1eATEIbHOCTH:

3amaua OO0BLeKT mim 00J1aCTh Kox n HanmenoBanue Koan

npogeccCHOHATbHOM 3HAHUSA npogeccHOHATbHOM HAHUMEHOBaHUe

aesiteabHocTu (3I1]1) KOMIIETEHIINH; HHAUKATOPA
OcHoBanue JOCTHKEHMSI

(mpogeccuoHaNBHBIA  NpPOodeccHoHAIBLHOM
cranaaprt-11C, anaau3 = KoMmeTeHuuu

onbITA)
HAay4YHO-MCCIEN0BATEIbCKUAMN
UCCIICTOBAHMSI, aTOMHOE SIJIPO, IMK-2.3 [1] - Cioco6en  3-T1K-2.3[1] - 3narth
pa3paboTKu U 3JIEMEHTAPHBIC paccYMTHIBATH U OCHOBHBIC 3aKOHBI

TCXHOJIOT'HNH, JaCTUIllbl U I1J1a3Ma, U3MCEPATH (pI/I3I/I‘{CCKI/IC (I)I/IBI/I‘-ICCKI/IX




HaIpaBJIEHHBIEC Ha
PETUCTPALHIO U
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHE U
MPUMEHEHHUE YCTaHOBOK
Y CHCTEM B 00J1acTH
(bu3uKY s17Ipa, YacTHII,
TTa3MBl,
KOHJICHCUPOBaHHOT'O
COCTOSIHUSI BEILIECTBA,
(bU3UKY pazsieneHus
W30TOIHBIX U
MOJIEKYJISIPHBIX CMECeH,
buzuku
OBICTPOIPOTEKAIOIIUX
MIPOIIECCOB,
paInanuoHHON
MEIUIUHCKON (DU3UKH,
panaliuOHHOTO
MaTepHaIOBEICHHS,
UCCIIETOBAHUS
HEPaBHOBECHBIX
(bU3nIeCKUX
MIPOIIECCOB,
pacnpocTpaHeHus: U
B3aUMOJICVCTBUS
U3ITyYEHUS C
00BEKTaMU )KHUBOU U
HEXHUBOU MPUPOJIHI,
AJIepHO-PUBUUECKUX
YCTaHOBOK,
o0ecnieueHus AaepHON
Y paJuallMOHHOU
0e301IacHOCTH,
0€30MacHOCTH SAECPHBIX
MaTepHajoB U
(bU3MYECKO 3aIIUTHI
SIIEPHBIX 0OBEKTOB,
CUCTEM KOHTPOJIS U
ABTOMATH3UPOBAHHOTO
yIIPaBJICHHUS SIIEPHO-
¢buznueckuMu
yCTaHOBKaMHU.

KOHCHCUPOBaHHOE XapaKTePUCTUKU
COCTOSTHUE BEILIECTBA, SIIEPHBIX
Ja3epbl U UX SHEPreTHYECKUX

MPUMCHEHHUS, SJICPHBIC
PCaKTOphI, MATCPHUAIIBI
SIIEPHBIX PEAKTOPOB,

SICPHBIC MaTePUAIBI K
CHCTEMBI 00€eCIIeUeHUS

YCTAHOBOK, ITPOBOJAHUTD
THUAPOJUHAMHUYCCKUC U
TCIJIOBBIC PACYCThI B
CJIOKHBIX CUCTCMax

ux 0€30IMacHOCTH, Ocnosanue:
YCKOPUTENH [IpodeccronanbHbII
3apsOKEHHBIX YaCTHIL, crangapt: 24.028
COBpEMEHHast

SJIEKTPOHHAS

CXEMOTEXHHKA,

3JIIEKTPOHHBIE CUCTEMBI
SIEPHBIX U (PUINIECKUX
YCTaHOBOK, CUCTEMBI
ABTOMATU3UPOBAHHOTO
YIpaBJIEHUS SAEPHO-
bu3nIecKuMU
YCTaHOBKaMH,
pa3zpaboTka u
TEXHOJIOTHH
MIPpUMEHEHUs MPUOOPOB
1 YCTAaHOBOK JJIsi
aHaJIn3a BEILECTB,
paauanuoHHOE
BO3/IECHCTBHE
MOHU3HPYIOLIUX
W3JIy4CHUH Ha YeJI0BEKa
Y OKPYXaIOIIYIO Cpeny,
paauauoHHbIC
TEXHOJIOTHH B
MEUIINHE,
MaTeMaTUYeCKHe
MOJIEH ISt
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUN SIBJICHUH
Y 3aKOHOMEPHOCTEN B
obnactu puszmku sapa,
YaCTHII, TUTa3MBl,
KOHJIEHCHPOBAHHOTO
COCTOSIHHSI BEIIIECTBA,
SJIEPHBIX PEAKTOPOB,
pactpocTpaHeHUs U
B3aUMOJICUCTBUS
W3JIY9CHUS C
00BEKTaMU )KUBOU U
HEXUBOU IPUPOBI,
JKOJIOTUYECKHI
MOHUTOPHUHT

HPOIIECCOB
NPOTEKAIOIINX B
SZICPHBIX
IHEPreTUYECKUX
YCTaHOBKaX;
V-IIK-2.3[1] - YmeTb
HPOBOJUTH
TUJIPOTMTHAMHYECCKHE

Y TEIJIOBBIC PacyeThl
B CJIOXKHBIX CHCTEMaX;
B-TIK-2.3[1] -
Bnaners MmeTogamu
HU3MEPECHHS
buzHYeCKuX
XapPaKTEPUCTHK
SIIEPHBIX
AHEPTEeTUYECKHUX
YCTaHOBOK




HCCIICIOBAHMS,
pa3paboTKu 1
TEXHOJIOTUH,
HanpaBJIEHHBIEC HA
PETUCTpaLHIO U
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3JIaHHE U
MIPUMEHEHHE YCTaHOBOK
U CUCTEM B 00J1aCTH
(bu3MKY s17Ipa, YaCTHII,
TUTa3MBl,
KOHJICHCUPOBaHHOT'O
COCTOSIHUSI BEILIECTBA,
(bU3UKY pazsieneHus
M30TOIHBIX U
MOJIEKYJISIPHBIX CMECeH,
buzuku
OBICTPOIPOTEKAIOIIUX
MIPOIIECCOB,
paguanuoHHOU
MEAUIMHCKON (PU3HKH,
pasuanoHHOr0
MaTepHaIOBEICHHS,
HCCIIEI0BaHUS
HEPaBHOBECHBIX
¢bu3nueckux
MIPOIIECCOB,
pacrpocTpaHeHHs U
B3aUMOJCHCTBUSA
U3IYYEHUs C
00BEKTaMU )KHUBOU U
HEXHUBOM MPHUPOJIBI,
SAJIepHO-PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
Y paJualMOHHOU
0E30ITacHOCTH,
0€30IacHOCTH SAECPHBIX
MaTepHaioB U
(bu3MYECKOH 3aIUTHI
SIIEPHBIX OOBEKTOB,
CHCTEM KOHTPOJIA U
aBTOMATH3MPOBAHHOTO

OKpYKaloIleu Cpeibl,
obecrnieueHue
0€301MacCHOCTH SJIEPHBIX
MaTepuaioB, 00bEKTOB
U YCTaHOBOK aTOMHOM
MPOMBINIJICHHOCTH U
SHEPreTHKH.

aTOMHOE SJIpO,
3IIeMEHTapHbIE
YaCTHIBI U I1J1a3Ma,
KOHICHCUPOBAHHOE
COCTOSIHHE BEIIECTBA,
Ja3epbl U UX
MPUMCHEHHUS, SJICPHBIC
peaKTophl, MaTEpUAJIbI
SIICPHBIX PEAKTOPOB,
sJIEpHbIC MATEPUAIIBI U
CHUCTEMBI 00eCIIeueHus
ux 0e30macHOCTH,
YCKOPHUTEIH
3apsKEHHBIX YaCTHII,
COBpEMEHHast
AIIEKTPOHHAS
CXEMOTEXHHKA,
AIIEKTPOHHBIE CUCTEMBbI
SIICPHBIX U (PU3HUECKUX
YCTaHOBOK, CUCTEMBbI
ABTOMATU3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
bu3MYeCKUMU
YCTaHOBKAaMH,
pa3zpaboTka u
TEXHOJIOTHUHI
MIPUMEHEHUs TPUOOPOB
U YCTAHOBOK JIJISt
aHaJn3a BEIECTB,
paananuoHHOe
BO3/IECHCTBHE
MOHHU3UPYIOIINX

W3JIy4CHUH Ha YEJI0BEKa

Y OKPYXAIOIILYIO Cpeny,
paauanoHHbIE
TEXHOJIOTHH B
MEIUITUHE,
MaTeMaTHUYeCKHUe
MOJOCIH IJIsS
TEOPETUYECKOTO U
AKCIEPUMEHTATHHOTO
HCCIICIOBAHUN SIBICHUMN
Y 3aKOHOMEPHOCTEN B
obnactu pusmky sapa,
YaCTHII, IIa3MEI,

ITK-8 [1] - cniocoben
BJIAJICTh PACYCTHO-
TEOPETUYCCKUMHU U
IKCIEPUMEHTATbHBIMH
METOJIaMuU
UCCIICIOBaHHS
(buznuecKkux
IIPOIIECCOB, BBITOJIHSITH
IKCICPUMECHTAIbHBIC
UCCIICIOBAaHUS U
IPOBOJHUTE 00pabOTKY,
a”HaJIn3 U 00001IeHE
HOJYYCHHBIX
pe3yJIbTaToB

Ocnosanue:
[IpodeccronanbHbIi
cranaaprt: 24.028

3-T1K-8[1] - 3HaTh
TUIIOBBIE METOJIUKHU U
HOMEHKJIATYpy
BBIITOJIHEHUS
U3MEPEHUIN U
pacyeToB MPOLECCOB;

;
V-TIK-8[1] - ymeTh
o0OpabaTsIBaTh
pe3yIbTaThI
W3MEPEHUI U
aHAJIM3UPOBATh
pe3yIbTaThI
pacyeToB;;
B-TIK-8[1] - Bnagets
METOaMHU
MCCIICIOBAaHHS
(bU3UIECKUX
MIPOIIECCOB




YIIPaBJICHHS SIIEPHO-
¢buznuecKkuMu
YCTaHOBKaMH.

KOHJICHCHPOBAHHOTO
COCTOSIHHS BEIIICCTBA,
SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHUs U
B3aMMOJICHCTBUS
U3IIY4CHUS C
00BEKTaMU JKUBOU U
HEXUBOU IIPUPOIBL,
9KOJIOTHYECKHM
MOHUTOPHUHT
OKPY’KaIOIIECH Cpebl,
obecrcucHue
0€301acCHOCTH SIICPHBIX
MaTepuaioB, 00bEKTOB
¥ YCTaHOBOK aTOMHOM
MIPOMBIIIIICHHOCTH U
SHEPTEeTHUKH.
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKU I

UCCIIEIOBAHMSI,
pa3paboTKu u
TEXHOJIOTHH,
HaIpaBJICHHBIC HA
PETUCTPALIHIO U
00paboTKy
nHpopManuu,
pa3paboTKy TEOpHH,
CO3/1aHUE U
MIPUMEHEHHUE YCTaHOBOK
U CHCTEM B 00JIaCTH
(bu3uKH sA1pa, YaCTHIIL,
TJ1a3MBl,
KOH/ICHCUPOBAHHOTO
COCTOSIHUS BEILIECTBA,
(bu3UKH pazieneHus
W30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
buzuku
OBICTPOMPOTEKAFOIITNX
MIPOLIECCOB,
paaraloOHHON
MEIUIIMHCKON (DU3HKH,
panuanoHHOTO
MaTepuaIoBeICHUs,
WCCIICTOBAHHS
HEPaBHOBECHBIX
buznuecKux
MIPOIIECCOB,
pacrpocTpaHeHHs U
B3aMMOJICHCTBHS
W3ITY9IEHUS C
00BEKTaMU )KUBOU U
HEXUBOW ITPUPOJIBI,

aTOMHOE SI/IPO, ITK-2.6 [1] - CriocoGen
JJIEMEHTapHbIE BbIOMpATh

YaCTHUIIBI U I1JIa3Ma, 000CHOBaHHBIC
KOHJICHCHPOBaHHOE KpUTEpuu 6€30macHOM
COCTOSIHHE BEIIECTBa, paboThI ¥ OLICHUBATh
Ja3ephl U UX PUCKH TIPH
MIPUMEHEHUS, AllepHble  3Kcruryatauuu ADC
PEaKTOPBI, MATEPHUAIIBI
SIIEPHBIX PEAKTOPOB,
SICPHBIC MATEPUAITBI U
CHCTEMBI 00eCIICUCHUS
nx 0e30I1aCHOCTH,
YCKOPUTEIH
3apsKCHHBIX YaCTHII,
COBpEMeHHast
AIIEKTPOHHAS
CXEMOTEXHHKA,
AJIEKTPOHHBIC CUCTEMBI
SANIEPHBIX U (PUBHUECKUX
YCTaHOBOK, CUCTEMBI
ABTOMATHU3UPOBAHHOTO
YIpaBJICHUS SIEPHO-
buznuecKuMu
YCTaHOBKAMH,
pa3paboTka u
TEXHOJOTHH
MIPUMEHEHUS TPUOOPOB
1 YCTaHOBOK JIJIst
aHaJIn3a BEILECTB,
paguanmoHHOe
BO3JCHCTBHUE
MOHHM3UPYIOIIHX
U3ITy4eHUI Ha YelloBeKa

U OKPYXKAOIIYIO CPELy,

OcHosanue:
[TpodeccuonanbHbIM
cranaapt: 24.028

3-T11K-2.6[1] - 3uath
METO/IbI
BEPOSTHOCTHOTO
aHajau3a
6e3omacHocTu ADC;
V-IIK-2.6[1] - Ymetb
BBIOMPATh
000CHOBaHHEIE
KpUTEpUH OE301acHOM
pabotsr ADC;
B-TIK-2.6[1] -
Bmagets MmeTommKkamMu
OLIEHKH PUCKOB MpH
skcrutyataruu ADC




SIIepHO-(PU3HICCKUX
YCTaHOBOK,
obecrieueHus s1epHOI
Y paJualOHHON
0e30IacHOCTH,
0€30MacHOCTH SACPHBIX
MaTepHaiOB U
(U3HYECKOH 3aIIUTHI
SICPHBIX 00BEKTOB,
CUCTEM KOHTPOJIS

paaualnoHHbIe
TCXHOJIOTUHU B
MeOuLNHE,
MaTeMaTUYCCKHC
MOJICIIH JJISI
TEOPETHYECKOTO 1
AKCIEPUMEHTAIBHOTO
HCCIICIOBAHUM SIBICHUM
Y 3aKOHOMEPHOCTEH B
obnactu puzmky sapa,

aBTOMAaTU3MPOBAHHOIO  YaCTHII, IUIa3MBl,
yIIpaBJICHUS SIEPHO- KOH/ICHCUPOBAHHOTO
buznyeckuMu COCTOSIHUS BEILIECTBa,
YCTaHOBKaMH. SJICPHBIX PEaKTOPOB,

pacrpocTpaHeHUs U

B3aUMOJICUCTBUSA

U3JTY4EHUs C

00BbEKTaMU KUBOU U

HEXUBOM MPUPOIBI,

JKOJIOTUYECKHUN

MOHUTOPHHT

OKpYKarolleu Cpebl,

obecrnieueHue

0€3011aCHOCTH $1JIEPHbBIX

MaTepHaIoB, 0ObEKTOB

Y YCTAaHOBOK aTOMHOM

HPOMBIIIJICHHOCTH U

YHEPTETHKH.

IIPOEKTHBIN

MCCIICIOBAHMS, aTOMHOE SI/IPO, ITK-4 [1] - cnocoben 3-T1K-4[1] - 3HaTH
pa3paboTKu U 3JIEMEHTapHbIE UCIIOJIb30BaTh B OCHOBBI
TEXHOJIOTHH, YaCTHUIIBI U TIa3Ma, pa3paboTke KOMITBIOTEPHBIX U
HanpaBJIeHHbIE Ha KOHJIEHCUPOBAHHOE TEXHUYECKUX NMPOEKTOB = MHPOPMALMOHHBIX
PETUCTpAIHIO U COCTOSIHUE BEIECTBA, HOBBIE TEXHOJIOTUH; ;
00paboTKy Ja3epsl U UX UH(POPMAaLIMOHHbIE V-TIIK-4[1] - ymeTb
uHpopMaIuy, NPUMEHEHHS, SACPHBIE  TEXHOJIOTUH U 0000maTe 1
pa3paboTKy TeopHH, PEaKTOpbl, MaTepHabl  AJITOPUTMBbI aHAJIM3UPOBATh
CO3JIaHHE U SIEPHBIX PEaKTOPOB, WHPOPMAIIHIO;
NpPUMEHEHHE YCTAaHOBOK = si/iepHble Matepuaibl 1 OcHogaHue: B-TIK-4[1] - BnazgeTs
U CUCTEM B 00JIaCTH cuctembl obecnieuenus  [IpodeccronanbHbIi uH(popmManuen o

(bU3HKY siIpa, YACTHII,
IUIa3MBbl,
KOHJIEHCUPOBAHHOTO
COCTOSIHUS BEIIECTBA,
(bU3UKY pa3JeneHus
HA30TOIMHBIX U
MOJIEKYJIIPHBIX CMECEH,
buzuku
OBICTPOIPOTEKAOIIUX
MPOIIECCOB,
paaralMoOHHON
MEIUIIMHCKON (PU3UKH,

MX 0C30IMaCHOCTH,
YCKOPUTEIH
3apsDKEHHBIX YaCTHII,
COBpEMEHHas
AIIEKTPOHHASI
CXEMOTEXHHKA,
DJIEKTPOHHBIC CHCTEMBI
SICPHBIX M (PU3HUECKHUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOT'O
yIIpaBJICHUS SIEPHO-
(bu3IIeCKUMU

cranaapt: 24.028

MEPCIIEKTUBAM
pa3BUTHSI AaTOMHOM
SHEPreTUKU




panuaoHHOTO
MaTepUaIoBeICHUS,
WCCIICIOBAHHS
HEPaBHOBECHBIX
(bU3UIECKUX
MIPOILIECCOB,
pacrpocTpaHeHus U
B3aUMO/ICVCTBHUS
U3ITYYCHUS C
00BEKTaMU )KUBOU U
HEXHUBOM MPHPOJIBI,
ANepHO-(DU3UYECKIX
YCTaHOBOK,
obecrieyeHus SAepHON
Y paualiMiOHHOM
0e30I1acHOCTH,
0€30MaCHOCTH SACPHBIX
MaTepuasoB U
(bU3NYECKO 3aIuThI
SIEPHBIX OOBEKTOB,
CHCTEM KOHTPOJIS U
ABTOMATHU3UPOBAHHOTO
yIIpaBIICHUS SIJIEPHO-
buznuecKuMu
yCTaHOBKAaMHU.

YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTUHI
MPUMEHEHHS TPHOOPOB
U YCTAHOBOK JIJIst
aHaJIM3a BEILECTB,
paanaloHHOe
BO3JICHCTBUE
MOHU3UPYIOIINX
U3JIy4CHUH Ha Y4eJI0BEKa
U OKPYKaIOIILYIO Cpery,
paauanuoHHbIC
TEXHOJIOTHH B
MEHIINHE,
MaTeMaTH4ecKue
MOJIEH JIIst
TEOPETUYECKOT0 U
AKCIIEPUMEHTAILHOTO
HUCCIEeNOBAaHUN ABJICHUN
Y 3aKOHOMEPHOCTEH B
obnactu HpU3uKH spa,
YACTHII, TUTa3MBI,
KOHJICHCUPOBaHHOT'O
COCTOSIHUS BEIIECTBA,
SJIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus U
B3aMMO/ICICTBUS
U3ITyYEHUS C
00BeKTaMu )KUBOU U
HEXUBOU IIPUPOBL,
JKOJIOTMYECKHUI
MOHHTOPHHT
OKpY’KaroIIeH cpenpl,
obecrnieueHue
0€30IacHOCTH SJEPHBIX
MaTepuaioB, 00bEKTOB
U YCTaHOBOK aTOMHOM
MTPOMBINIIICHHOCTH U
SHEPIeTUKHU.

4. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:

O0s3aT. TEeKymui

KOHTPOJIb (popma*,

HeJ1eJIst)

MakcnMAJdbBHBIN

0aJ1 3a pazgen™*

ATTecTanusa

pasnena (popma*,

HeJ1eJIs)

Nuauxkaropsl
OCBOCHUSA

KOMIICTCHIIUU

Ne HauMmeHoBaHue

ILII pasaesa yueOHOM = o
AUCHUILIHHBI 2.3 .
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1 Bsenenue. 1-8 8/15/0 CK-8 25 CK-8 B-TIK-2.3,
TepmogaTunku TS (25) 3-TIK-2.3,
HCCIICAOBAHUS V-TIK-2.3,
HEeCTallMOHAPHBIX 3-T1K-2.6,
MPOLIECCOB. V-I1K-2.6,
B-I1K-2.6,
3-11K-4,
V-IIK-4,
B-11K-4,
3-T1K-8,
V-IIK-8,
B-I1K-8

2 | HecranmonapHusle 9-15 | 7/15/0 CK-15 |25 CK-15 | 3-IIK-2.3,
IPOLIECCHI B )KHIKOCTH. (25) V-TIK-2.3,
B-TIK-2.3,
3-T1K-2.6,
V-TIK-2.6,
B-I1K-2.6,
3-11K-4,
V-I1K-4,
B-I1K-4,
3-T1K-8,
V-IIK-8,
B-TIK-8

HUmoeo 3a 2 Cemecmp 15/30/0 50
KonTtpoJbHbie 50 C) 3-I1K-2.3,
MeponpusiTusi 3a 2 V-TIK-2.3,
Cemectp B-TIK-2.3,
3-11K-2.6,
VY-TIK-2.6,
B-I1K-2.6,
3-T11K-4,
VY-TIK-4,
B-T1K-4,
3-T1K-8,
VY-TIK-8,
B-ITK-8

* COKpAIICHHOC HAUMCHOBAaHNUC (I)OpMLI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CCMECTP, BKIIKOYAA 3a4Y€CT U

(nn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3aCJIOB:

Oo6o3nauenue | IToiHOe HaMMeHOBaHME
CK CeMecTpOBBIil KOHTPOJIb
E) DK3aMeH

KAJIEHIAPHBIN IIAH

| Henenu \ Tembl 3ansaTuii / Conepxanue \ Jlek., \ IIp./cem., \ JIao., \




yac. yac. Jac.
2 Cemecmp 15 30 0

1-8 Beenenne. TepMoaaTuuky U1 MCCIe10BAHUSA 8 15 0
HECTALMOHAPHBIX NPOLIECCOB.

1-2 BBenenue. Bcero aynutopHbIx yacoB
Heo6x0auMoCTh U3y4eHHs HECTAllMOHAPHBIX TEIJIOBBIX 2 | 4 | 0
IIPOLIECCOB B SIIEPHBIX SHEPIETUUECKUX YCTAHOBKAX. Omnnaiin
DKCIEpUMEHTAILHOE UCCIICIOBAHUE U MATEMaTUYECKOE 0 0 0
MozenupoBanue. Llenu u 3axauu Kypea

3-4 TepmogaTunku /151 HCCJIEJOBAHUS HECTALMOHAPHBIX Bcero aynutopHbIX 4acos
MPOLIECCOB. 2 | 4 [0
TepmogaTunky JUist U3MEPEHUST HECTALMOHAPHBIX TEIIOBBIX Omnunaitn
nporieccoB. OCHOBHBIC TPEOOBaHMSI, IPEABSBIISIEMBIC K 0 0 0
TEPMOMETPaM IIPU UCCIIEA0BAaHUH HECTALIMOHAPHBIX TEIJIOBBIX
npoueccoB. Pe3ucTuBHbIE, EMKOCTHBIE, UHAYKTHBHbIE
TEPMODBJIEKTPUYECKHE TEPMOMETPBI, UX OCHOBHbBIE
XapaKTePUCTHKH U KOHCTPYKIUH. TpeboBaHus K
YyBCTBUTEIBHOMY 3JIEMEHTY PE3UCTUBHOIO TEPMOMETpA U
CIOCOOBI €r0 MOHTaXa. TepMOINIEKTPHUECKUE TEPMOMETPHI.

[Tpunuun ux padoTsl, MpeuMyiecTBa U HegocTaTku. [lonsrue
0 TEIUIOBOM MHEpLMH TepMoaarduka. [loctosiHHas BpeMeHu
TE€pPMO/IaTYHUKA U TEPMONApBL.

5-6 H3mepurtenbHble cXeMbl. Bcero aynutopHbIX yacoB
W3mepurenbHble CXEMBI JUIs UCCIEI0BaHUS HECTALlMOHAPHBIX | 2 | 4 | 0
TEIUIOBBIX MTPOIIECCOB H OCHOBHBIE K HUM TPEOOBaHUSI. Ownnaitg
MocToBbIE CXEMBbI, YyBCTBUTEILHOCTh MOCTOBOM CXEMBI. 0 0 0
PaBHOBecHBIE 1 pa30aTaHCUPOBAHHBIE MOCTOBBIE CXEMBI.

W3mepurenbHble TPUOOPHI sl UCCIIEI0BAHUS
HECTAIIMOHAPHBIX JEKTPUUECKUX CUTHAJIOB. AHAJIOTOBBIE U
¢ poBsie TPUOOPHI. AHaIOro-1M(pPOBbIE IPeoOpa3oBaTeNn
(ALT). IMpunuun padotsr ALILL, BpeMeHHbIE AarpamMmBl.
OcHOBHbIE XapaKTEPUCTUKH coBpeMEeHHbIX ALIII

7-8 BBenenue B cpeny LabVIEW. Bcero aynutopHbIX 4acoB
bnounble TuarpaMMbl BUPTYaJIbHBIX TPUOOPOB. JInieBble 2 ] 3 ’ 0
MIaHEJH! JUIsl ONMCaHMs UHTepdeiica BUPTyaabHOTO MpUoOOpa. Omnunaiin

0 0 0

9-15 Hecranuonapusie npouecchl B JKMIKOCTH. 7 15 0

9-10 Hecranuonapusbie npouecchl B }KMIKOCTH. Bcero aynutopHbIX yacoB
HecranyoHnapHsle TEMIOBBIE TPOLECCHI B KUAKOCTH IIPH 2 | 3 | 0
YBEIIMYEHUU TEIUTIOBOW HAarpy3ku. Meroauka npoBeeHUs Owunaiin
9KCIIEPUMEHTOB. XapaKTepHbIE HHTEPBAJIbI BDEMEHU PEXKUMOB | ( 0 0
TEII000MEHa U TOCTH>KUMBIE ITepErpeBbl IPEoIel CTEHKN
IIPU CTYIIEHYaTOM YBEJIMUYEHUH TENJI0BOM Harpy3ku. [lonsaTue
HECTAIIMOHAPHOT'0 KPUTHUECKOT'O TEIJIOBOTO MOTOKA.

11-12 | IlunaMuYecKHe XapaKTePUCTHKH TEIIOBBIX MPOIIECCOB. Bcero aynutopHbIX yacoB

OrneHka 3HaYeHUsT HECTAIMOHAPHOI'O KPUTHYECKOTO
TEILIOBOTO IIOTOKA Ha IIPUMeEpPE KUAKOT0 Telusl, a30Ta U BOABI.
Kputnueckuit ”HTEpBaJI BpEMEHH 1O MOMEHTA ITEpexo/1a K
IIJIECHOYHOMY KHUIICHHIO IIPU CTYIIEHYaTOM YBEIUYECHUU
TEIJIOBOM Harpy3ku. Meroanka npubInKEeHHOTO pacyeTa
KPUTHYECKOI0 MHTEPBAJIa BpeMEHHU. /IlnHaMuyeckue
XapAKTEPUCTUKHN 3AKUITAHHSI BOJIBI

2 |3 [0
Ownnaitg
0 0 0




13-14

Pemenue 3a1a4 TemJ1onpoBOJHOCTH METO0M KOHEYHBIX
3J1eMEHTOB.

OcCHOBHBIC HICU METOJIa KOHEUHBIX 31eMeHTOB (MKD).
[TocTpoenue nuckpeTHON Moaenr U QYHKIHH GOopMbI
anemeHToB. Cucrema ypasHenuit MKD. JlokaneHas u
riobanbpHas MaTpuIlbl. Pemenue cucrteMsl ypaBHeHH MKD.

Bcero ayuTOpHBIX 4acoB

1 |3 [0
Ounaiu
0 0 0

15 IIporpamMmMHbIe KOMILJIEKCHI AJ1S1 MOJeJIMPOBAaHNS 3a/1a4 Bcero aynuropHbIX yacoB
Temn000Mena ¢ nomombo MK9J 1 |3 [0
IIporpammusiil komiieke FLEX.PDE. Omutaiin
[Iporpammubliii komiiekc ANSY'S. 0 0 0

16 Pemenne 3ana4 TenjioooMeHa U3J1y4eHUEM Bcero aynutopHsix 4acoB
TemmooOMeH B cucTeMe cepbixX Tel ¢ AU Py3HbIM 1 \ 3 \ 0
oTpakeHueM. Pacuer yrinoBbix kodddunrentoB. Boruncnenue | Ouiaiin
KpPaTHBIX MHTETPAJIOB. METOA CTaTUCTUYECKOW NMUTALIMH. 0 0 0

TerooOMeH B cucTeMe Tell ¢ 3epKaIbHbIM U U y3HBIM
oTpakeHHeM. Pacuer pa3pemaroniiux yrioBbIxX
K02 duImeHToB

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenue | [losiHoe HauMeHOBaHM e

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonHOTEKCTOBBIE TEKIINHU

BM Buneo-marepraisl

AM Aynuo-marepuainbl

I1p3 IIpeseHTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
NC VM HTEepaKTUBHBIN CalT

TEMBbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

2 Cemecmp

B kauecTBe NMPAKTUYCCKHUX 3aHSATHH JAI0TCA JOMAIIHHE 3a/laHUA, KOTOPbIC €CTH B

MNPUJI0KCHUH.

B kauectBe MPAKTUYCCKUX 3aHATHH JAr0TCA JOMAIIHUC 3alaHUA, KOTOPBIC €CTh B

ITPHUIIOKCHUU.

2. CTaunoHapHoe 1oJie TeMIneparyp B ONEePeYHOM CeYeHUH CTEPKHEBOIo

TECIJIOBBIACJIAIOIIECI0 3JIEMECHTA

Pa3paboTka cuieHapust sl OMUCaHUs CTallMOHAPHBIX ABYMEPHBIX MPOIIECCOB TEINIOOOMEHA.
Pacuer nosig Temneparyp B ONEPEYHOM CEUEHUHU CTEPKHEBOTO TEIIOBBIAEIAIOLIETO
AJIEMEHTA JJIsl CJIy4aeB MU30TPOIHBIX U AHU30TPOIHBIX M0 a3UMYTY I'PaHUYHbBIX YCIOBUH.

3. TpexmepHoOe CTallMOHAPHOE 10JIe TEMIIEPATYP B CTEPKHEBOM TEIJIOBBIIEISIIOIIEM

3JIEMCHTE

Pa3pabotka crieHapust Jisl OMUCAHUS CTAllMOHAPHBIX TPEXMEPHBIX MPOIIECCOB
TerioooMeHa. Pacuer mosst TemnepaTyp B CTEP>KHEBOM TEIUIOBBIIEISIONIEM dJIEMEHTE IS
CJIy4aeB M30TPOMHBIX U @HU30TPOIHBIX 10 a3UMYTY M BBICOTE TPAHUYHBIX YCIOBUH.

4. TpexmMepHOe HeCTALIMOHAPHOE T0JIe TEMIIEPATYP B CTEPsKHEBOM TeIlJIOBbIIe/IsII0LEeM




3JIeMeHTe

Pa3paboTka cuienapust y1sl OMUCaHMs HECTAIIMOHAPHBIX TPEXMEPHBIX IPOLIECCOB
TeriooOMeHa. Pacder mosist emmnepaTyp B CTEpKHEBOM TEIUIOBBIACIISIONIEM YIEMEHTE IS
CJIy4aeB U30TPOIHBIX U AHU30TPOIHBIX MO a3UMYTY U BBICOTE TPAHUYHBIX YCIOBHIA.

5. TpexmepHbIe CTAHOHAPHBIE NOJIS TEMIIEPATYP U CKOPOCTEil TeNJOHOCUTEIA B
Tem0BbIAeaA0IIelH coopke BBOP

Omnwucanue TEIIOruAPaBINYECKHX TpoleccoB B coopke BBOP B npubmmkennn
aHM30TPOITHOTO MTOPUCTOTO Tea. Pa3paboTka cueHapus U pacueT Hoist CKOPOCTEH
Temreparyp Bo pparmeHTe COOpKH IO BBICOTE.

11-12

6. Metoabl pacuera yrijioBbiX k03¢ pUUMEHTOB
CpaBHeHHE METOJIOB pacue€Ta MHOIOMEPHBIX UHTETPAJIOB, HEOOXOAUMBIX MIPHU pacyeTe
YTJIOBBIX K03()hHUIIEHTOB

13-16

7. IKCepUMEHTAJIbHOE HCCIeJ0BAHUE TUHAMUYECKHUX XapPaKTEePUCTUK KUIIEHUS] BOAbI
NMPHU UMITYJIbCHOM TeIJI0NOABO/Ie

OrmpezenieHre BpeMEHH 3aKUITAHKS M BPEMS Pa3BUTHSI KOHBEKIIMH MPU UMITYJILCHOM
TEIIOIOABOIE B 0OILIIOM 00bEME HACKIILIEHHOMN BOIEI.

TEMbI CEMMHAPOB

Heneau

Tembl 3ansaTuii / Conepxanue

2 Cemecmp

1-2

BBeaenue.

Heo0OxonuMocTh n3y4eHHst HeCTAIMOHAPHBIX TEIJIOBBIX MPOLIECCOB B SIAEPHBIX
SHEPTEeTUYECKUX YCTAaHOBKAX. DKCIEPUMEHTAIILHOE UCCIICIOBAHUE U MATEMATHUYECKOE
MozenupoBanue. Lenu u 3agaun kypca

TepMoaaTuYuKu 1JI HCCIE0BAHNS HECTAMOHAPHBIX NMPOLECCOB.

TepmogaTurku 1j1st ©3MEPEHUs HECTAIIMOHAPHBIX TEIUIOBBIX MPOoIeccoB. OCHOBHBIE
TpeOoBaHUs, MPEAbSIBISIEMbIE K TEPMOMETPAM MPHU UCCIICTOBAHUH HECTAI[HOHAPHBIX
TEIUIOBBIX MPOLECCOB. PE3MCTUBHBIEC, EMKOCTHBIE, MHIYKTHBHBIE TEPMOAIEKTPUUECKUE
TEPMOMETPBI, KX OCHOBHBIE XapaKTEPUCTUKU U KOHCTPYKIMH. TpeGoBaHMs K
YYBCTBUTEIHLHOMY 3JIEMEHTY PE3UCTUBHOTO TEPMOMETPA U CITOCOOBI €T0 MOHTAXA.
TepmonnekTpuueckre TepMoMeTphl. [IpuHIUT X pabOTHI, MPEUMYIIIECTBA U HETOCTATKH.
[TonsiTue 0 TENIOBOM MHEpUUH TepMoaaTunka. [locTossHHAs BpeMeHU TepMOoJaTInuKa U
TEPMOIIAPBHI.

N3mepuTenbHbIe CXEMBI.

W3mepurenbHble CXEMBI JUIs UCCIIEI0BaHUS HECTALlMOHAPHBIX TETIJIOBBIX MPOLIECCOB U
OCHOBHBIE K HUM TpeOoBaHHs. MOCTOBBIE CXEMBbI, YyBCTBHTEIHHOCTh MOCTOBOW CXEMBI.
PaBHOBecHBIE U pa3zbaaHCUPOBAaHHBIE MOCTOBbIE CXeMbl. Vi3MepuTenbHble MpuOops! A
MCCIIEIOBAHMS HECTAIIMOHAPHBIX AIEKTPHUECKUX CHTHAIOB. AHAJIIOTOBBIE M IU(POBBIC
npubopsl. AHanoro-uudpossie npeodpazosarenu (ALII). [Tpunuun padotsr AL,
BpEMEHHbIE uarpaMMbl. OCHOBHBIE XapaKTepUCTUKHN coBpeMeHHbIX AL

BBenenue B cpeny LabVIEW.
biounrre JuarpaMMbl BUPTYaJIbHBIX HpI/I60pOB. HI/IHCBLIC IMaH"HeJan MJI1 OITMCaHUsA
nHTepdeiica BUPTyanbHOTO Mprbopa.

HecranuonapHbie Npouecchl B sKMIKOCTH.

HecrannoHapHbie TEIIOBBIE POLECCH] B JKUIKOCTH IIPU YBEIIMUYEHUH TEINIOBOM HATPY3KH.
Meroanka mpoBeACHUS IKCIIEPUMEHTOB. XapaKTEpHbIE NHTEPBAJIbI BPEMEHH PEKUMOB
TETI000MEHA U JJOCTH>KUMBIE TIepErpeBbl IPEIOIeil CTEHKU MPU CTYIIEHYaTOM YBEIMUEHUU
TEII0BOM Harpy3ku. [IoHATHE HECTAIMOHAPHOTO KPUTHYECKOTO TEIIOBOTIO MOTOKA.

11-12

I[nHaanecmle XapPaKTEPUCTUKHU TCIJIOBBIX IPOLECCOB.
OHGHKa S3HAYCHHUA HECCTAIUMOHAPHOI'0O KPUTHUYCCKOI'O TCIIJIOBOI'O ITIOTOKA HAa IMMPHUMEPEC
KHUOKOTO I'CJivs, a30Ta U BOJBI. KpI/ITI/I‘-ICCKI/II\/'I HHTCPBAJI BPpEMCHHU 10 MOMCHTA MICPEX0Ja K




IJIEHOYHOMY KMIIEHHIO IPU CTYIIEHYAaTOM YBEJIMYEHUHU TEIUIOBOM Harpy3ku. MeTtoauka
NPUOIMKEHHOT0 pacyeTa KpUTUYECKOTO MHTEpBajla BpeMeHU. J{nHamuueckue
XapaKTEPUCTUKU 3aKUIIaHUs BOJbBI

13-14 | Pemenue 3a1a4 TeNJIONPOBOTHOCTH METO0M KOHEYHBIX 3JIEMEHTOB.

OcHoBHbIE Hien MeToa KOHEUHBIX AiieMeHToB (MKD). ITocTpoenue auckpeTHoi Moaenu u
dbynkumii popmel dsteMenToB. Cuctema ypaBHeHuit MKD. JlokansHas u riiobaibpHas
MaTpuubl. Pemienue cucremsl ypaBHenuii MKO.

15 IIporpaMMHBbIe KOMILJIEKCHI IJIsI MOIeJTMPOBAHUSA 3a/1a4 TEIJI000MeHA ¢ MOMOIIb IO

MKD
[Tporpammusiii kommiekc FLEX.PDE.
IIporpammubIil kommneke ANSYS.

16 Pemenue 3a1a4 Temioo0MeHa u3jaydeHneM

TermooOMeH B cucteme cepbix Tei ¢ auddy3asiM oTpakeHreM. Pacuer yrioBbeix

K03 pureHTOB. Brrurcienne KpaTHbIX HHTErpaJioB. METO CTaTHCTUYECKON HMUTALINH.
TerooOMeH B cucTeMe Tell ¢ 3epKaIbHbIM U U y3HBIM OTpakeHneM. Pacuer
pa3penanmux YyriaoBelx K03 QuIreHTon

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

JvucuunimHa peanu3yeT KOMIIETEHTHOCTHBIM MOAXOJA MW NPEAyCMaTpUBAET IIMPOKOE

UCTOJBb30BaHHE B Y4YeOHOM TIpoIlecce AaKTHBHBIX (DOpPM TIPOBENEHHS 3aHATUH (KOMIBIOTEPHBIC

IMPAKTUKYMBI, p3360p JOMalIHUX 321[[8,HI/II71, CUCTCMa KOHTPOJBbHO-USMCPUTCIIbHBIX MATCpUajioB,

BKJIIOYAsk TECTBh) B COYETAaHUH C BHEAYIUTOPHOH pabOTOW ¢ 1enbio (OPMUPOBAHHS M Pa3BUTHS

HpO(beCCI/IOHaHBHLIX HaBBIKOB CTYZACHTOB.

6. ®OH/J OHEHOYHbLIX CPEIACTB

DoHJ OLIEHOYHBIX CpeACTB IO JUCHUIIIINHC obecreynBaeT IMPOBEPKY OCBOCHUS IJIAHUPYCMBIX
PE3YyIbTAaTOB 06yquI/151 (KOMHGTGHHHI’I n Hux I/IHI[I/IKaTOpOB) mocpeaACTBOM MepOHpI/IHTI/Iﬁ TCKYLICTO,

PyOEKHOTO U TPOMEKYTOUHOT'O KOHTPOJIS 110 JUCITUTUTHHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHLUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOEHHUS

IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

KOMHeTeHHI/IH I/IHI[I/IKaTopr 0CBOCHUSA ATTeCTaHI/IOHH()e MeEponpusiTue
(KII 1)

TK-2.3 3-TIK-2.3 D, CK-8, CK-15
V-TIK-2.3 D, CK-8, CK-15
B-TIK-2.3 D, CK-8, CK-15

TIK-2.6 3-TIK-2.6 D, CK-8, CK-15
V-TIK-2.6 D, CK-8, CK-15
B-TIK-2.6 D, CK-8, CK-15

TIK-4 3-TIK-4 D, CK-8, CK-15
V-TIK-4 D, CK-8, CK-15
B-TIK-4 D, CK-8, CK-15

TIK-8 3-TIK-8 D, CK-8, CK-15
V-TIK-8 D, CK-8, CK-15
B-IIK-8 D, CK-8, CK-15




I kaabl oeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIkana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYHTENIbHO. MTOroBast arrectranus Mo AMCUUIUIMHE oleHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00il cyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MpOMEKyTOYHOIO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOM:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YpOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUIINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYCHTY,
€CJI OH ITyOOKO M IMTPOYHO YCBOMI
IpOrpaMMHBII MaTepua, HCUEPIIBIBAIOIIIE,
MOCJIe0BaTENFHO, YETKO U JIOTUYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIONIb3YET B OTBETE MaTepual
MOHOTPaUIECKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepuall, I'PaMOTHO U

4 — «xopouwto» 10 CYLIECTBY U3JIaraeT €ro, He J0IycKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/I0BJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puajia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
IIOCJIIEA0BATCIIBHOCTU B U3JIOKECHUU
IIPOrpaMMHOI'0 MaTCpuaia.

O11eHKa «HEYIO0BICTBOPUTEIHLHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO
9_ Marepuara, J0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F oumOku. Kak mpaBuio, oreHka

«HEYO08IeMBOPUMETLHOY

«HEY/IOBJICTBOPHTEIILHO» CTABHTCS

CTyJIEHTaM, KOTOPbI€ HE MOTYT MPOJIOIKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIIEH AUCIUTLIHHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECTIEUEHUE
YYEBHO JUCLHUINIAHBI

OCHOBHAZ JIMTEPATYPA:

1. BU B27 Numerical Approximation of Partial Differential Equations : , Bartels, Soren. , Cham:
Springer International Publishing, 2016

2. OU L44 Partial Differential Equations: Modeling, Analysis and Numerical Approximation : ,
Lucquin, Brigitte. , Le Dret, Herve. , Cham: Springer International Publishing, 2016



3. DU 549 TexHomornveckue Npoiecchl MPOMU3BOACTBA TEIIOBOU U 3JIEKTpUUYecKoi s3Heprur Ha ADC
: yaueObHoe mocobue ist By30B, [Tuauyk M.D., Axy6enko U.A., Mocksa: HUAY MU®U, 2013

4. DU C12 ®usnueckas Teopus siaepHbIX peakTopoB Y.2 Teopusi BO3MYILIEHUH U MEIJIEHHbIE
HectarmoHapHsele nporeccel, CaBanaep B.U., Mocksa: HUAY MUDU, 2013

5. 621.039 U85 AnepHo-duzndeckue KOHTPOIbHO-U3MEPUTEIbHBIC MPUOOPHI : yueOHOE mocodue,
Hcakos C.B., Mocksa: HUSIY MU®U, 2012

6. DU U185 SnepHo-pusznueckre KOHTPOILHO-U3MEPUTEIBHBIC IPUOOPHI : ydeOHOE Tocodue s
BYy30B, UcakoB C.B., Mocksa: HUSY MUOU, 2012

JOITOJIHUTEJIbHAS JIMTEPATYPA:

1. 004 188 Mcmonp3oBanue BUpTyanbHbIX HHCTpyMeHTOB LabVIEW : | Kaparaes B.B. [u ap.], M.:
Conon-P u ap., 1999

2.621.039 M31 MoaenupoBaHu€e TEIIOIHAPABIMYECKUX MPOLIECCOB B PEAKTOPHBIX YCTAHOBKAX U
AIIEMEHTAaX TEIUI00OMEHHOTO 00opynoBanus DY : m1abopaTopHBIN MPAaKTUKYM: ydeOHOe mocodne st
BY30B, Ps60B H.O., Mepunos W.I"., Macnos 10.A., Mocksa: MU®U, 2008

3. 536 K79 OcHoBbsl Temonepenauu : , Kpet @., bk Y., Mocksa: Mup, 1983

4. 533 J181 IIpumenenune DBM 11s perienus 3a1a4 TeraooOMeHa : yued. mocodue Jjsi By30B,
CuranoB A.B., lynsues I'.H., [Tapdenos B.I'., Mocksa: Bricmas mkona, 1990

5.621.039 C12 ®usnueckas Teopus sAepHbIX peakTopoB Y.2 Teopus BO3MyIIEHUN U MEJICHHbIE
HecTanuoHapHsie nporeccsl, CaBanaep B.U., Mocksa: HUSAY MU®U, 2013

6. 620 ®50 Puznueckoe MarepuanoseneHue T.6 KoHCTpyKIIMOHHBIE MaTepHalIbl I€PHON TEXHUKHY, ,
Mocksa: HUSAY MUDU, 2012

7. 519 C17 YucneHHble METOBI U IPOrpaMMHUpOBaHKe Ha PopTpaHe AJIs NEPCOHAIBHOTO
komrbioTepa : , Camoxun A.b., Camoxuna A.C., M.: Paaguo u cBs3s, 1996

8. 519 B30 Yucnennsie MeTozbl. Pemenns 3aqau 1 ynpaxxHeHus : yuebHoe mocodue AJs By30B,
baxsanos H.C., Ymxonkos E.B., Kopues A.A., Mocksa: [Ipoda, 2009

I[MPOT'PAMMHOE OBECITEYEHHUE:

CriennanpHOE IporpaMMHOE obecriedeHrne He Tpedyercs
LMS 1 UHTEPHET-PECYPCBbI:

1. Pocarom (www.rosatom.ru)

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

3. http://lwww.atomsib.ru/sci/museum/history/daty_otrasli.html
(http://www.atomsib.ru/sci/museum/history/daty_otrasli.html)



4. http://lwww.pdesolutions.com (http://www.pdesolutions.com)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHWYECKOE OBECIHEYEHME YYEBHOW
TACIATITAHBI

CnenuaibHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIieueHre He Tpedyercs

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

[Ipu BBIMOJHEHUU JOMAIIHErO 3aJlaHusl TPEOYETCs CaMOCTOATENIbHAsI pa3padoTKa CleHapus
peureHus mocrtaBieHHOW 3amauu maketroM FlexPDE. [[ns BemonHeHwst gomaniHero 3amaHust Nel
CTYICHT MOXET TIOJb30BaThCS JIFOOBIM MATEMATHYECKUM ITAKETOM CHMBOJIBHOH MaTeMaTWku. B
KauecTBE CIIPABOYHOM JINTEPATYpPhI MO CHHTAKCUCY S3bIKa pa3pabOTKU CIIEHAPUEB MPH ITOM MOXKHO
ucrnonbp30BaTh yueOHoe mocobue Macno FO.A., Mepunos W.I'., Psa6o H.O. MopenupoBanue
TEIUIOTHAPABINYECKUX TPOIIECCOB B PEAKTOPHBIX YCTAHOBKAX M 3JEMEHTaX TeII00OMEHHOIO
obopynoBanus 510V, a Takke BCTPOEHHBIE B MAKET CHCTEMY MOMOIIM U HAOOp MPUMEPOB PELICHUS
TUIOBBIX 3a7a4.

10. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVUM JIJIS TPETNIOJABATEJIEA

OBIIME [TOJIOXXEHUA

Jnsa ycnmemHoOro OCBOGHMS Marepuana CTyJeHTaMH Ha JEKIUSIX W IpPU  IIPOBEICHHUH
71ab0paToOpHBIX paldoOT KeIaTesIbHO BbAABaTh Pa3AaTOUYHbIN MaTepHall WU MOATOTOBUTH NMPE3EHTALIUN
[0 OCHOBHBIM IIOJIOKEHHMSAM METOAA KOHEYHBIX OJJIEMEHTOB, METOJaM MOJIEIMPOBAHMS 3aJ1ay
TEII000MeHa U3TydeHueM, HHTepdeiicy U A3bIKy clieHapHueB porpamMmHoro komiuiekca FlexPDE.

HA YTO HEOBXOJIMNMO OBPATUTH BHUMAHUE:

JIEKII1N

Oco0oe BHUMaHKE Ha JIEKLIUIX HYKHO YAEIUThH (POPMYJIHPOBKE OCHOBHBIX MOJIOKEHUIH METO/1a
KOHEUYHBIX JJIEMEHTOB, €r0 OTIMYMA OT METOJa KOHEYHBIX PAa3HOCTEH: OIPEIEICHHE HCKOMBIX
BEJIMYMH U3 pEIIeHUs BapHallMOHHOM 3ajaud, c(OpMyIMpOBaHHOW Ha OCHOBE HCXOIHOM
mudpdepeHIaIbHOW; NPEACTaBICHUE pelleHUs] B BUAE JMHEWMHOM KOMOMHAIIMM HW3BECTHBIX
KOOP/AMHATHBIX (DYHKIMI M OINpEaesIeHHOro TakuM oOpa3oM B KaXIOH TOYKE paccMaTpUBaeMOM
00J1acTH, a HE TOJBKO B y3JIaX BEIOPAHHOM KOOPAWHATHOM CETKH M T.II.

[Tpu wm3yuenun nporpammuoro komiiekca FlexPDE nHeoOxomumo ueTko chopmyinpoBaTh
00JIacTh TPUMEHHUMOCTH M BO3MOXXHOCTH KOMIUIEKCA, OIUCaThb CHHTAKCUC S3blKa pPa3paboOTKH
creHapueB © uHTEep(deic KOMIUIeKca, YTO TO3BOJUT CTyAeHTaM wucnoias3oBath FlexPDE
CaMOCTOSATEIIBHO.

JOITOJIHUTEJIbBHASL UHOOPMALIUA J1JIA TTPETIOJABATEJIA

JonomauTtensHyr0 HHGOPMAIMIO TI0 HCIOJIh30BaHUIO MporpamMMmHoro komiuiekca FlexPDE
MO>KHO TOJIYYMTh Ha caiiTe pa3paboTUYNKOB MaKeTa:

http://www.pdesolutions.com.
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