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«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA TEIVIO®U3UKHA
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or 31.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

YNCJIEHHBIE METO/bI B TEINIO®U3UKE (HACTD 2)

HanpaBnenne noaroToBku [1] 14.04.01 SAnepHast sHEpreTHKA U TETTOPU3HKA
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AHHOTALMS

[enstMmu ocBOeHHUsT Y4eOHOUW JUCHIUILUIMHBI SBISIOTCS O3HAKOMIICHHE OYIyIIMX MarucTpoB C
METOJaMHU YHWCJIEHHOTO pEelICHUsl 3aJa4y, BO3HHUKAIOIIUX MpU MojaenupoBaHuu Ha DBM mnporneccon
TeruiooOMeHa, 00ydeHHe YMEHHIO MPUMEHSThH TOJMyYeHHBIC 3HAHMS B TIPOU3BOJCTBCHHON W HAyYHOM
NEeSATETbHOCTH, TPUMEHEHHUIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH TPH  BBIMOJHEHUU
JTOMAITHUX 3a/JaHHi, TPUOOPETCHHE HABBIKOB PaOOThI C HAyYHOH, CIPABOYHON W DIIEKTPOHHOMN
JUTEPaTypoil.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

LlenssMu ocBoeHHsI y4eOHOW TUCLMIUIMHBL SIBJISIIOTCS O3HAKOMJIGHHE OYIYIIMX MarucTpoB C
METOJIaMU UHMCJIEHHOTO pEIICHUs 3aj7ad, BO3HMKAIOIIMX NpU MozaenupoBaHuun Ha OBM mporneccos
TEmI000MeHa, 00y4eHHEe YMEHHUIO TIPUMEHSTh MOJyYCHHbIE 3HAHUS B MPOM3BOJICTBEHHON M HAayYHOU
JEATEIbHOCTH, IIPUMEHEHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMM IIpU  BBINOJIHEHUU
JOMAITHUX 3aJlaHui, NpuoOpEeTeHHE HABBIKOB pPa0OThI C HAy4YHOM, CIPABOYHON M 3JIEKTPOHHOM
JUTEPaTypoil.

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

IIpenycmaTtpuBaeTcs LIMPOKOE MCIOJIB30BaHME B Y4eOHOM IpoOLecCe AKTUBHBIX (opM
NIPOBEACHUST 3aHATUH (KOMIIBIOTEpHBIE MPAaKTHUKYMbI, pa30op JAOMAllHUX 3aJlaHuif, cucTema
KOHTPOJIbHO-U3MEPUTENbHBIX MaTEPUAIIOB, BKIIIOUYAs TECThI) B COUETAaHUM C BHEAYAUTOPHOU paboOTOM ¢
1eNbI0 (POPMUPOBAHMS U PA3BUTHUS MPO(PECCHOHATBHBIX HABBIKOB CTYIEHTOB

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETSHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIMH | KOI[ N HAMMCHOBAHHUC MHAHUKATOpa JOCTHUKCHUA KOMIICTCHIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBHON IeATeTbHOCTH:

3agaua O0BeKT 1M 00J1aCTh Kox m nanmenoBanue | Koau

npogeccuoHAIbLHOM 3HAHUSA npogeccuoHAIbLHOM HAUMEHOBaHHE

aesteabHocTu (311]1) KOMIIeTEHIINH; HHIUKATOPA
OcHoBaHue JOCTHKEHUS

(mpodeccuoHaNbHBIA | MPodeccHoOHAIBLHOM
cranaapt-I1C, ananu3 | komnereHuuu

OnbITA)
Hay4YHO- UCCJIEA0BATEIbCKUI
HCCIIEIOBAHUS, aTOMHOE A]Ipo, IMK-2.3 [1] - Cocoben | 3-11K-2.3[1] - 3natp
pa3paboTku u AJIeMEHTapHbIE paccYuThIBaTh U OCHOBHBIE 3aKOHBI
TE€XHOJIOTHH, YaCTHUILBI U J1a3Ma, U3MepATh pusnyeckue | GU3NYECKUX
HarpaBJIEHHbIE Ha KOHJIEHCUPOBaHHOE XapaKTEePUCTUKU IIPOLIECCOB

PETUCTpAINIO U COCTOSIHHEC BCIICCTBA, AACPHBIX IMPOTCKAKOIINX B




00paboTKy
nH(popManuuy,
pa3paboTKy TeopuH,
CO3JIaHuE U
IPUMEHEHHE YCTaHOBOK
U CUCTEM B 00J1aCTH
¢bu3uky s7pa, 4acTull,
TUTa3MBl,
KOH/IEHCUPOBAHHOTO
COCTOSTHUSI BEILIECTBA,
(bu3uKK paszneneHus
W30TOIMHBIX U
MOJIEKYJISIPHBIX cMeceid,
¢buzuku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
palralMOHHON
MEIUIMHCKON (DU3HKH,
paznaoHHOr0
MaTepUaAIOBEICHHS,
UCCIIeI0BaHUS
HEPaBHOBECHBIX
¢buznueckux
IIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCHCTBUSA
U3ITYYEHUS C
00BEeKTaMu )KUBOH 1
HEXHUBOM MPHUPOJIBI,
SIEPHO-PUZNYECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
U pauallMOHHOU
0e30IacHOCTH,
0€30IacCHOCTH SAEPHBIX
MaTepHaioB U
(bu3nvecKoil 3auThI
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATH3HPOBAHHOTO
yIpaBJIEHUS SIEPHO-
¢bu3znIecKuMu
YCTaHOBKaMH.

Ja3ephl U UX
MIPUMEHEHUS, SICPHBIC
pEaKkTopbl, MaTEPHAIIbI
SJIEPHBIX PEAKTOPOB,
sIIEpHbIE MaTepUalbl U
CHUCTEMBI 00eCTIeueHus
UX 0E30IIaCHOCTH,
YCKOPHUTEIH
3apsKEHHBIX YaCTHIL,
COBpEMEHHas
3JIEKTPOHHAS
CXEMOTEXHHKA,
3JIEKTPOHHBIE CUCTEMBI
SIEPHBIX U (PU3UIECKUX
YCTaHOBOK, CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
yIpaBieHUS SAEPHO-
bu3ngIecKuMu
YCTaHOBKAMH,
pa3paboTka u
TEXHOJIOTUH
MpUMEHEHUS TPUOOPOB
Y YCTAaHOBOK JIJIsi
aHaJM3a BEIECTB,
paauanuoHHOE
BO3/EHCTBUE
MOHU3UPYIOLIUX
M3JIYYECHHUI Ha YeJIOBEKa
U OKPY’KaIOILYIO Cpeay,
paauanoHHbIC
TEXHOJIOTHH B
MEUIINHE,
MaTeMaTUYECKHe
MOJIEIH ISt
TEOPETHUECKOTO U
AKCTIEPUMEHTAIBHOTO
UCCIIEIOBAHUM SIBJICHUI
Y 3aKOHOMEPHOCTEN B
obnactu pusukm Aapa,
YaCTHII, TUIa3MBl,
KOHJIEHCUPOBAaHHOTO
COCTOSIHHSI BEIIIECTBA,
AJIEPHBIX PEAKTOPOB,
pacrpocTpaHeHus U
B3aUMOJICUCTBUS
U3ITYYCHUS C
00BEKTaMU KUBOU U
HEXUBOU IIPUPOABI,
3KOJIOTUYECKUI
MOHUTOPUHT
OKpPY’KalolleH cpe/pl,
obecrieueHue

SHEPreETUYECKUX
YCTaHOBOK, TPOBOJAUTH
TUAPOIMHAMUYECKUE U
TEIJIOBBIE PACUETHI B
CII0’KHBIX CHCTEMAX

Ocnoeanue:
[TpodeccuonanbHpIi
cranaapt: 24.028

SIIEPHBIX
JHEPTEeTHYCCKHUX
YCTaHOBKAX;
V-TIK-2.3[1] - YmeTb
MIPOBOJIUTH
THIPOIMHAMUYCCKHE
U TETIOBBIC PACUETHI
B CJIOXKHBIX CHCTEMAaX;
B-ITIK-2.3[1] -
Bnanetr MeTomamu
U3MEpEHUS
bu3HIeCcKuX
XapaKTePUCTHUK
SIICPHBIX
SHEPTETUYECKHUX
YCTaHOBOK




WCCIIeIOBaHMUS,
pa3paboTKu U
TEXHOJIOTHH,
HanpaBJICHHbIE HA
pETUCTpAIHIO U
00paboTKy
nH(popmManuuy,
pa3paboTKy TeopuH,
CO3/1aHUE U
IPUMEHEHHE YCTaHOBOK
U CUCTEM B 00J1aCTH
¢bu3uKy sAapa, 4acTull,
TUTa3MBl,
KOH/IEHCUPOBAHHOTO
COCTOSIHUSI BEILIECTBA,
(bu3uKu paszneneHus
W30TOIMHBIX U
MOJIEKYJISIPHBIX cMeceid,
¢buzuku
OBICTPOIIPOTEKAIOIINX
MIPOLIECCOB,
paguanuoOHHOU
MEIUIMHCKON (DU3HKH,
pazuanoHHOTrO
MaTepUaIOBEICHHUS,
UCCIIeI0BaHUS
HEPaBHOBECHBIX
¢buznueckux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aUMOJCICTBUSA
U3ITYYEHUs C
00BEKTaMu )KHUBOH 1
HEXHUBOM MPHUPOJIBI,
SAEPHO-(HDU3NIECKUX
YCTaHOBOK,
oOecrnieueHus AaepHOI
Y paaualMOHHOU
0e301macHOCTH,
0€30IaCHOCTH SAEPHBIX
MaTepHaoB U
(bu3nuecKoil 3auThl
SIIEPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMATH3HPOBAHHOTO
yIpaBJIEHUS sJIEPHO-
¢bu3nIecKuMu

0€30MaCHOCTH SACPHBIX
MaTepHaioB, 0ObEKTOB
Y YCTAaHOBOK aTOMHOM
MIPOMBITTUICHHOCTH U
SHEPIeTHUKHU.

aTOMHOE SJIPO,
3JI€MEHTapHbIE
YaCTUIIBI U TIJIa3Ma,
KOHJIEHCUPOBaHHOE
COCTOSIHHE BEIIIECTBA,
Ja3epsl U UX
MIPUMEHEHUS, SIePHBIC
PEaKTOpBI, MATEPUATIBI
SIEPHBIX PEAKTOPOB,
SIIEPHBIC MATEPUAITBI U
CHUCTEMBI 00eCTIeueHUs
1X 0C30IIaCHOCTH,
YCKOPHUTENH
3apsHKEHHBIX YaCTHII,
COBpEMEHHas
3JIEKTPOHHAS
CXEMOTEXHHKA,
3JIEKTPOHHBIE CUCTEMBI
STICPHBIX U (PU3HUECKUX
YCTaHOBOK, CUCTEMBI
ABTOMAaTHU3UPOBAHHOTO
yIOpaBIeHUS siIePHO-
buznyeckuMu
YCTaHOBKaMH,
pa3paboTka u
TEXHOJIOTUH
MpUMEHEHUs TPUOOPOB
Y YCTAaHOBOK JIJIsi
aHaJn3a BEIECTB,
paanaloHHOe
BO3/ECHCTBUE
MOHU3HUPYIOLIUX
M3JIyYECHHUI Ha YeJIOBEKa
U OKPY’KaIOIIYIO Cpeny,
paauanoHHbIE
TEXHOJIOTHH B
MEUIINHE,
MaTeMaTH4ecKue
MOJCIH JIst
TEOPETUIECKOTO U
SKCTIIEPUMEHTAIBHOTO
HUCCIIENOBAaHNN SIBJICHUN
Y 3aKOHOMEPHOCTEN B
obnactu (HpU3UKH sIpa,
YaCTHII, TUIa3MBl,
KOHJICHCUPOBAHHOTO
COCTOSIHHSI BEIIIECTBA,

ITK-8 [1] - cmocoben
BJIaJICTh PACYCTHO-
TEOPETHUYCCKIUMH U
9KCIIEPUMEHTAIbHBIMU
METOITaMHU
UCCIICIOBAHMUSI
bU3IIEeCKUX
MPOIIECCOB, BBIMOJIHSATH
OKCIEPUMEHTAIbHBIC
UCCIICIOBAHUS U
IPOBOAUTH 00pPabOTKY,
aHanu3 u 006001IeHNe
MOJTYYCHHBIX
pe3yJIbTaToB

OcHosanue:
[IpodeccuonanbHbpIi
cranaapt: 24.028

3-TIK-8[1] - 3HaTh
TUIIOBBIE METOJIUKHU U
HOMEHKJIATypy
BBITIOJIHEHUSI
U3MEPEHHI 1
pacyeToB MPOLECCOB;

;
V-TIK-8[1] - ymeTts
oOpabaThIBaTh
pe3yNbTaThl
U3MEPEHUN U
aHATM3UPOBATH
pe3yNbTaThl
pacueTos;;
B-TIK-8[1] - BmageTs
METOAaMU
UCCJIEIOBAHUS
du3nuecKkux
IPOLIECCOB




YCTaHOBKAMHM.

HCCIIEIOBaHMs,
pa3paboTKu U
TEXHOJIOTHH,
HalpaBJIEHHbIE Ha
pPETUCTPALMIO U
00paboTKy
uHpopManuy,
pa3paboTKy Teopuu,
CO3/1aHHE U
MIPUMEHEHHUE YCTaHOBOK
U CHCTEM B 00JacTu
(busuku sApa, 4acTuIl,
I1a3MBl,
KOHJIEHCUPOBaHHOT'O
COCTOSIHMS BEILIECTBA,
(buszukH paznencHus
M30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
¢buzukn
OBICTPOTIPOTEKAIOIITNX
IIPOLIECCOB,
paaralMOHHON
MEIUIIMHCKON (DU3HKH,
paaraloOHHOTO
MaTepHuaaoBeICHuUs,
HCCIIEI0OBaHUS
HEPaBHOBECHBIX
¢buznIecKkux
MIPOLIECCOB,
pacnpocTpaHeHus U
B3aMMOJICHCTBHS
U3ITyYEHUS C
00BEKTaMU KUBOU U
HEKUBOU ITPUPOJIBI,

S IepHO-(PUZUYECKUX
YCTaHOBOK,

SIIEPHBIX PEAKTOPOB,
pacrpocTpaHeHUs U
B3aUMOJICHCTBUS
W3ITYYCHUS C
00BEKTaMH KUBOU U
HEXUBOU IPUPOABI,
3KOJIOTUYECKUI
MOHHTOPHHT
OKPY’KaIoIIeH cpe/ibl,
obecrneueHne
0€30MaCHOCTH SAECPHBIX
MaTepHaioB, 0ObEKTOB
¥ YCTAaHOBOK aTOMHOM
MPOMBINIIICHHOCTH H
SHEPIeTHUKHU.
MPOEKTHBIN
aTOMHOE S]IpO,
3JIEMEHTapHbBIC
YaCTHIIBI U TIJIa3Ma,
KOHJICHCHPOBAHHOE
COCTOSIHHME BEIIECTBa,
Ja3ephl U UX
NPUMEHEHUS, SACpHBIC
pPeaKTOphI, MaTEpPUAITBI
SIIEPHBIX PEAKTOPOB,
SJICPHBIC MaTePUAITBI U
CHUCTEMBI 00eCIIeUeHUs
X 0€30I1aCHOCTH,
YCKOPUTENIH
3apsHKCHHBIX YaCTHII,
COBpEMEHHas
AJICKTPOHHAS
CXEMOTEXHHKA,
3JICKTPOHHBIE CUCTEMBI
SAJIEPHBIX U (PU3HUUECKUX
YCTaHOBOK, CUCTEMBI
ABTOMATU3UPOBAHHOTO
yIpaBJICHUS SAEPHO-
buznueckuMu
YCTaHOBKAMH,
pa3paboTka u
TEXHOJIOTHH
NpUMEHEHHUs TPUOOpPOB
Y YCTaHOBOK JIJIst
aHaJli3a BEIECTB,
paguanmoHHOe
BO3/€HCTBUE
MOHHM3UPYIOIIAX
U3Ty4YeHUI Ha YeloBeKa
U OKPY’KaIOIIYIO Cpemy,
pagraIuOHHbIC
TEXHOJIOTHH B

[1K-4 [1] - cnocoben
UCTIOJIB30BAaTh B
pa3paboTke
TEXHUYECKUX IMPOEKTOB
HOBBIE
MH(GOpPMaIlMOHHbIE
TEXHOJIOTUH U
QITOPUTMBI

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 24.028

3-T1IK-4[1] - 3HaTh
OCHOBBI
KOMIBIOTEPHBIX U
nH()OPMAITMOHHBIX
TEXHOJIOTHM; ;
V-IIK-4[1] - ymeTth
00001m1aTh 1
aHAJIM3UPOBAThH
UH(POPMALIUIO;
B-TIK-4[1] - BnageTs
uHpopmanueil mno
MePCIICKTHBAM
pa3BUTHUSL AaTOMHOM
JHEPTeTUKU




o0ecrieyeHus SAepHON
U pagualiOHHON
0e30I1acHOCTH,
0€30MMacCHOCTH SJIEPHBIX
MaTepHayoB U
(hbU3UIECKO 3aITUTHI
SJICPHBIX 0OBEKTOB,
CHCTEM KOHTPOJIS U
aBTOMAaTH3HPOBAHHOTO
YIpaBJICHUS SIEPHO-
¢bu3nUecKuMu
YCTaHOBKaMH.

MEOULINHE,
MaTeMaTUIeCKHE
MOJICIIH JIJISI
TEOPETHYECKOTO 1
SKCIEPUMEHTAIBHOTO
HUCCIIENOBAHUN ABICHUN
Y 3aKOHOMEPHOCTEH B
obnactu pu3MKY sA7apa,
YaCTHII, IJIa3MBbl,
KOHJIEHCHPOBAaHHOTO
COCTOSIHUS BEIIIECTBA,
SJIEPHBIX PEAKTOPOB,
pacrpocTpaHeHus u
B3aNMOJICHCTBHS
U3IIyYEHUS C
00BEKTAMU KUBOH U
HEXUBOU IPUPOIbI,
9KOJIOTHYCCKHM
MOHUTOPUHT
OKpYKarolleu cpebl,
obecrneucHue
0€30MacCHOCTH IEPHBIX
MaTepuaioB, 00BEKTOB
Y YCTAaHOBOK aTOMHOM
MPOMBIIUIEHHOCTH U

SHEPreTUKHU.

4. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCHUILIUHBI

Paznensl yueOHOM JUCHMIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (HOPMBI KOHTPOJIS:
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2 Cemecmp
1 Peamumzanmss wHa OBM | 1-12 | 12/12/12 25 CK-8 3-T1K-
TOYHBIX 2.3,
aHAJTUTUYECKUX  3ajad V-
TEI000MEHa. IIK-
2.3,
B-
TIK-
2.3,
3-TTK-
4,
A
I1K-4,




[1K-4,
3-TIK-

V-
I1K-8,

IIK-8

2 MeToib1 pacuera | 13-15 | 3/3/3 25 CK-15 | 3-IIK-
CpEeHUX  TemIepaTyp 2.3,
Ha MOJIEIISIX C V-
COCPENOTOUYECHHBIMU [IK-
napaMeTpamu. 2.3,
B-
[K-
2.3,
3-I1K-

V-
[1K-4,

TIK-4,
3-TIK-
8,

V-
IK-8,
B-
K-8

Umoeo 3a 2 Cemecmp 15/15/15 50

KounTtposbHbie 50 2 3-TIK-
MeponpusiTusi 3a 2 2.3,
CemecTtp V-
[K-
2.3,
B-
K-
2.3,
3-TK-
4,

V-
[1K-4,
B-
[1K-4,
3-TIK-
8,

V-
[K-8,
B-
I1K-8

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JoinkHa ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

Oo6o3na | [lo1HOe HaMMeHOBaHME

YyeHue

CK CemecTpoBbIil KOHTPOJIb

€) DK3aMeH

KAJEHJIAPHBIN IIJTAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U Jac. , yac. yac.
2 Cemecmp 15 15 15

1-12 Peaau3zamusa Ha DBM TOYHLIX aHAJIUTHYECKHUX 32124 12 12 12
TeIJI000MeHa.

1-4 BBeneHue B BLIYNCINTENbHYIO TEII0(U3UKY. Bcero aynutopHsix 4acoB
CpaBHEHHE SKCIIEPUMEHTAILHOT0, TEOPETUUECKOTO U 4 | 4 | 4
BBIYHCIUTEIILHOTO MOAXO0/I0B K PEIICHUIO0 3a/1ad Teriopm3uku. | Oumaiin
Coneprkanue Kypca. 0 |0 | 0

5-8 KoHeuyHO-pa3HOCTHBIE METOAbI PellleHUs] YPAaBHEHUS Bcero ayutopHbIx 4acoB
TEeNJIONPOBOAHOCTH . 4 | 4 |4
OCHOBHBIE OHATHS TEOPUH PA3HOCTHBIX cxeM. [locTpoenne OHnaiin
Pa3HOCTHBIX CXEM METOJIOM OanaHca. SIBHAs ¥ HeSIBHAsI CXEMBL. | () 0 0
MeTo1 TPOTOHKH.

Pa3HocTHBIE CXEMBI 711 MHOTOMEPHBIX 3a1a4. JIokanbHO-
OJIHOMEpHas CXeMa.

9-12 KoHeuHo-pa3HOCTHBIE METOAbI PellleHUs] YPABHEHUS Bcero ayiutopHbIx 4acoB
KOHBEKTHBHOI'O TeIIONepeHoca. 4 | 4 | 4
Oco0eHHOCTH annpOKCUMAIIU KOHBEKTUBHBIX YJICHOB. Omnnaiin
Pa3znoctu "mpoTuB motoka", cxema Oerymiero cuera. 0 0 0

13-15 | MeToasbl pacyeTa CpeJHHX TeMIIepaTyp Ha MOAEJIAX ¢ 3 3 3
COCPEeI0TOYEeHHBIMH NTAapaMeTPaMHu.

13-15 | MoaeanpoBaHHe MPOLECCOB TEIIOMACCONEPEHOCA B Bcero aynutopHsix 4acoB
CJI0’KHBIX CHCTEMAX, IPEeACTABUMBIX B BH/Ie CeTeil. 3 13 [E
CrniocoOblI mpeIcTaBIeHHsI THIPABINYECKOM ceTH B BUae rpada. | Oumnaiin
MoaenupoBaHue ruIpaBIMYE€CKON CETH METOIOM 0 0 0

3JIEMEHTapHBIX OamaHcoB. MoienupoBaHue rUIPaBINIECKOM
CETH METOJIOM MOCTAaHOBKHU KpaeBbIX 3ajau Ha rpade.

CokpaillieHHbIe HAUMEHOBAHUSI OHJIAMH OIILIHIA:

Oo6o3na | [ToiHOe HaMMeHOBaHMe
YeHHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Bunieo-maTepuaisl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl




5CM

DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI

ncC

NHTEepaKkTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxxanue

2 Cemecmp

1-2

Pa3HocTHBIE cXeMbl /151 0JHOMEPHOI0 HECTAIIHOHAPHOIO
YPABHEHHS TEIJIONPOBOJIHOCTH

Pa3HoCTHBIE CXEMBI J17151 OTHOMEPHOT'O HECTAIIMOHAPHOIO
YPaBHEHHUS TEIUIONPOBOAHOCTH

HccnenoBanue BIUSHUS CTENIEHU HESIBHOCTH Pa3HOCTHOM
CXEMBI Ha yCTOMYMBOCTb, MOHOTOHHOCTb X TOYHOCTb
MOJIyYEHHOT'O Pa3HOCTHOI'O PEIIEHUSI OJJHOMEPHOTO
HECTAllMOHAPHOI'O YPAaBHEHUS TETUIONPOBOJIHOCTH.

JIByXxMepHoOe cTAallHOHAPHOE 110J1e TeMIlepaTyp B
CTeP:KHEBOM TeIIOBBI/IE/IS 0L eM JIeMeHTe

JIByXMepHOE CTallMOHAPHOE T10JI€ TEMIIEPATYp B CTEP>KHEBOM
TETIOBBICIISAIONIEM YIEMEHTE

HccnenoBanue BAMSHUS apaMETPOB MIPOCTPAHCTBEHHOTO
pa30ueHns TBIJIa Ha TOYHOCTH, MOJTY4aeMOT0 paclpeaeIeHus
HOJISl TEMIIepaTyp.

JIByXxMepHOe HecTAlHOHAPHOeE T0J1e TeMIlepaTyp B
CTeP:KHEBOM TeIIOBBI/IE/IS 0L EeM dJIeMeHTe

JIByxMepHOe HecTalliOHapHOE ToJie TeMIepaTyp B
CTEP’KHEBOM TETIJIOBBIJIEIISIONIEM YIEMEHTE

HccnenoBanue BAMSHUS TapaMETPOB MIPOCTPAHCTBEHHOTO
pa30ueHus TBIJ1a U BEIMYMHBI BDEMEHHOTO 1ara Ha TOYHOCTb,
MOJIy4aeMOTO paclpeieieHus oISl TeMIepaTyp.

3nakomcTBo ¢ cucremoii "IHUKAL". daementsl CAIIP
TEIUIOTHAPABJIHKHI

3nakomctBO ¢ cuctemoit "OHUKA/". Dnementsr CAITP
TEIUIOTUAPABIUKH

3nakomcTBO ¢ unTepgeiicom CAIIP TemnoruapaBiuku
"OHUKA/I" 1 OCHOBHBIMH 3JIEMEHTAMH €€ OMOITMOTECKH.

10-12

HccaenoBanue TOUHOCTH MOJAEJIMPOBAHUSA MEPEXOHOIO
npouecca ¥ rpaHull YCTOMYMBOCTH YUCJICHHOMN CXeMbI
HccnenoBanue TOUHOCTH MOJIETUPOBAHUS IEPEXOAHOTO
MpOLECCA U TPAHUL] YCTOMYMBOCTH YUCIEHHON CXEMBI
HccnenoBanue 3aBUCMMOCTH aCUMITOTUYECKONW TOYHOCTH
MOJIEJIA OAHOMEPHOTO TEUEHUS KUAKOCTH OT I1ara BpeMEHHOU
Y IPOCTPAHCTBEHHOW JUCKPETU3ALINH.

13-16

HccnenoBanue nocToOssHHBIX BpeMeHH MO10rpeBa
O0JHOMEPHOI'0 KaHAJIa

HccnenoBanue MOCTOSHHBIX BPEMEHH MOAOTPEBa
OJIHOMEPHOT0 KaHaJla

W3ydyeHne BIUSHUS MPOCTPAHCTBEHHON AUCKPETHU3AMU HA




SHAYCHUS MOCTOSHHBIX BPCMCHU HAIrp€Ba TCIIJIOHOCHUTCIIA.

TEMbI [TIPAKTUYECKUX 3AHSATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

2 Cemecmp

1-4

BBeneHue B BLIYMCJIANTENbHYIO TEMI0(U3NKY.

CpaBHEHHE SKCIIEPUMEHTATLHOT0, TEOPETUUECKOTO U
BBIYHCIUTEILHOTO ITOAXO0I0B K PEIICHHUIO 33/1a4 TEIUIO(DU3HKHY.
Copepxanue Kypca.

KoHeuHo-pa3HOCTHBIE MeTO/bI pellIeHUs] YPABHEHUSI
TeNJIONPOBOAHOCTH .

OcHOBHBbIE MOHATHUS TEOPUH Pa3HOCTHBIX cxeM. [locTpoeHue
Pa3HOCTHBIX CXeM METO/I0M OanaHca. SIBHas U HEIBHAsI CXEMBI.
Merona NpoOroHKH.

Pa3HOCTHBIE CXEMBI 1711 MHOTOMEPHBIX 3aaad. JIokaabHO-
OJTHOMEpHas cXeMa.

KoHeuHo-pa3HOCTHBIE METObI PellIEHNs] YPAaBHEHUSI
KOHBEKTHBHOI'0 TeILIoNepeHoca.

Oco0eHHOCTH aNMPOKCUMAIIMA KOHBEKTUBHBIX WICHOB.
Pasnoctu "mpoTuB nmotoka", cxema Oeryuiero cuera.

13-16

MopaenupoBaHue NPOLECCOB TEMIOMACCONEPEHOCA B
CJI0KHBIX CHCTEMAX, MPeACTABUMBIX B BHJIE CeTeil.
CriocoObI IpeICTaBICHUS THIPABINIECKON CETH B BUJIE
rpacda. MoaenupoBaHue THAPABINYECKON CETH METOIOM
AJIEMEHTAPHBIX OalaHCOB. MoeTMpPOBaHNE THIPABIHICCKOM
CETH METOJIOM ITOCTAHOBKHM KPaeBhIX 3a71a4 Ha rpade.

TEMbI CEMMHAPOB

Henean

Tempbl 3ansaTnii / Conep:kaHue

2 Cemecmp

1-4

BBejenune B BHIYMCIANTEIBLHYIO TeNJI0QU3UKY.

CpaBHEHHE 3KCIIEPUMEHTAIBHOTO, TEOPETUUECKOTO 1
BBIYHCIUTENHLHOTO MOAXO0A0B K PEIICHHUIO 33/1a4 TeII0(QU3UKY.
ConepxaHue Kypca.

KoHeuHo-pa3HOCTHbIE METO/IbI pellIeHNs] YPABHEHUSI
TEMJIONMPOBOHOCTH .

OcCHOBHBIC TIOHATHS TEOPUU Pa3HOCTHBIX cxeM. [TocTpoeHne
Pa3HOCTHBIX CXEM METOJIOM OanaHca. SIBHAs ¥ HesIBHASI CXEMBI.
MeTo/1 TPOTOHKH.

Pa3nocTHBIE CXEMBI 151 MHOTOMEPHBIX 3aja4. JIoKanbHO-
OJIHOMEpHas cXema.

Kone4yHo-pa3HOCTHBIE MeTOAbI PellieHUs1 YpaBHEHUs
KOHBEKTHBHOI'0 TeIIoNepeHoca.

Oco0eHHOCTH anTpPOKCUMAITUU KOHBEKTUBHBIX YJICHOB.
Pa3noctr "mpoTHB moToka'", cxema Oerymero cuera.

13-16

MoaenupoBaHue NPOLECCOB TEMIOMACCONEPEHOCA B
CJI0:KHBIX CHCTEMAX, NMPeACTABUMBIX B BHJIE CeTeil.
CriocoObl TpeICTABICHHS THIPABINYECKON CETH B BUJIE




rpacda. MoaenupoBaHue THAPABINYECKON CETH METOIOM
aJIeMEHTapHBIX OanaHcoB. MoaenupoBaHue THIPABINIECKOM
CETH METOJIOM TMIOCTAHOBKH KPAaeBBIX 3aa4 Ha rpade.

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JucuuniauHa peanu3yeT KOMIIETEHTHOCTHBIM IIOAXOJA M INPEeNyCMaTpHUBAcT LIUPOKOE
UCIOJb30BaHUE B Y4YeOHOM THpoliecce AaKTHBHBIX (HOpM TNpOBeNEHHs 3aHATUH (KOMIBIOTEpHBIE
MPAaKTUKyMBl, pa300op [OMAalIHUX 3aJaHUN, CUCTEMa KOHTPOJIBHO-U3MEPUTENBHBIX MAaTepHalIoB,
BKJIFOYAsi TECThI) B COYETAaHWH C BHEAYAUTOPHOH pabOTOH ¢ Lenbi0 (OPMHPOBAHUS U PA3BUTHUSA
npodeccroHalbHBIX HAaBBIKOB CTYAECHTOB.

6. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeurnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH W MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITHN TEKYUIETo,
pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETCHIUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBIeHa B CIEAYIOIeH Taduiie:

KOMHeTeHHI/Iﬂ I/IH)]HKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)

TK-2.3 3-T1K-2.3 D, CK-8, CK-15
VIIK-2.3 D, CK-8, CK-15
B-TTK-2.3 D, CK-8, CK-15

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

TIK-8 3-1IK-8 D, CK-8, CK-15
V-TIK-8 D, CK-8, CK-15
B-TTK-8 D, CK-8, CK-15

Ixanbl oneHKU 00pa3oBaTeILHBIX JOCTHXKEHU I

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHS JIEKHUT B mpeaenax oT 0 7O yCTaHOBIEHHOIO
MakcUMaJbHOTO Oaja BKIIOUMTENbHO. MTOoroBas arrecramus mo nucuuiuinHe oreHuBaercs mo 100-
OayIbHOM IIKaJe U MpeACTaBsieT coboi cymmy 0asioB, 3apab0TaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBECTCTBHHU CO CHeHYIOHICﬁ IIKAJIOM:

Cymma Orenka mo 4-ex Ounenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJIe ECTS y4eOHOM TUCITUTLINHBI

O1eHKa «OTIUYHOY BHICTABIISAETCS
CTYIEHTY, €CJIM OH IIyOOKO M MTPOYHO
YCBOWJI IIPOTPAMMHBIN MaTepuall,
HCYEPIBIBAIOIIE, ITOCIEA0BATENEHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, YMEET TECHO YBS3hIBAThH

90-100 5 — «omauyHo» A




TEOPUIO C MPAKTUKOM, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon
JIUTEPATYPBHI.

85-89 B OlLIeHKa «XOPOILIO» BBICTABIIACTCS

75-84 C CTYJICHTY, €CTIU OH TBEPAO 3HAET

MaTepHa, TPaMOTHO U TI0 CYIIECTBY
M3JIaraer ero, He AOIMyCKas

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHMS TOJILKO OCHOBHOTO MaTtepuala,
3- HO HE YCBOWJI €ro JeTalei, JomycKaeT
60-64 «y0081€eMEOPUMENILHOY E HETOYHOCTH, HEZI0OCTATOYHO NTPaBHIIbHBIE
(OpMyNHUPOBKH, HAPYILICHUS
JIOTMYECKOM MOCIIe0BATEIbHOCTH B
M3JI0’KCHHH IPOTPAaMMHOT'0 MaTepHaJIa.

Or1eHKa «HEYTOBICTBOPUTEITHHOY»
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE
3HAeT 3HAYUTEIbHOM YacTH
HIPOrpaMMHOr0 MaTepuaa, I0MycKaeT
H 60 2— F CyIIeCTBeHHBIC o1mnOKu. Kak npasuo,
1K «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBUTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTEIIbHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

7.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

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

2. OU L44 Partial Differential Equations: Modeling, Analysis and Numerical Approximation : , Cham:
Springer International Publishing, 2016

3. DU T80 JlabopatopHsIif MpakTHKyM 10 Kypcy "Uwuciennsie MmeTobl" : yueOHoe mocodue, A. A.
TpyxaueB, Mocksa: HUAY MUOU, 2010

4. DU P28 Yucnennsie MeTo1bl. KOMIBIOTEpHBIN NPAKTUKYM : y4€OHO-METOIMYECKOE TOCOOUE ISl
By30B, B. 1. Pammkos, Mocksa: HUAAY MUDU, 2010

5. BN K59 [IporpaMMupoBaHue YUCICHHBIX METOJIOB JTUHEHHON anreOpsl : y4eOHO-METOIUYECKOE
mocodbue, P. I'. Ko3un, Mocksa: HUAY MU®DU, 2010

JOITOJIHUTEJIBHA S JIMTEPATYPA:



1. 519 C17 Yucnennble METOABI U pOrpaMMHupoBaHue Ha PopTpaHe AJis NEPCOHAIBHOTO
kommbioTepa : , A.b. Camoxun, A.C. Camoxuna, M.: Paguo u cBsizb, 1996

2. 519 B63 Yucnennbsle METOABI pacueTa OJHOMEPHBIX cucteM : , A.®. Boesogun, C.M. llyrpus,
1981

3. 519 P28 YucnenHsle METOABI : KOMIBIOTEPHBIN NpakTUKyM, B. 1. Pamukos, Mocksa: HUAY
MHU®DU, 2010

4. 533 J181 IIpumenenne DBM s pemeHus 3a1a4 TermioooMeHa : yue0. mocodue ais By3os, ['. H.
HynwHes, B. I'. ITapdenos, A. B. Curanos, Mocksa: Briciias mkona, 1990

5. 519 K17 Yucnennsie MeTosl : YueOHoe mocodue s By30B, Kanmutkua H.H., M.: Hayka, 1978
6. 536 K79 Ocnogsl Temmonepenauu : , Kpeirt ®@.,biak V.;Ilep.c anrn., Mocksa: Mup, 1983

7. 519 B30 Yucnennsie MeToabl. Pemenus 3anad u ynpaxHeHus : yueOHoe ocodue yist By30B, H. C.
baxsanos, A. A. Kopres, E. B. Umkonkos, Mocksa: Jlpoda, 2009

8. 519 B30 Yucnenusie MeTobl : Yueb. mocodbue as By30B, H. C. baxsanos, H. I1. XKunkos, I'. M.
KobGenbkoB, M.: bunowm, Jlabopatopus 3nanuii, 2003

9. 512 K59 IlporpammupoBaHre YHCIEHHBIX METOAO0B JTHHEHHOMN alreOpsl | yueOHO-METOIUIECKOe
mocodue, P. I'. Ko3un, Mocksa: HUAY MU®U, 2010

10. 621.039 M31 MonennpoBaHu€e TEIJIOTUAPABIMYECKHUX IPOLIECCOB B PEAKTOPHBIX YCTAHOBKAX U
3JIEMEHTAaxX TEII00OMEHHOro 0bopynoBanus DY : 1abopaTopHBIN MPAKTUKYM: yueOHOe mocodue ais
BY30B, 0. A. Macnos , U. I'. Mepunos, H. O. Ps6oB, Mocksa: MU®U, 2008

11. D11 M31 MonenupoBaHue TEIIOTHAPABINYECKUX POLIECCOB B PEAKTOPHBIX YCTAHOBKAaX U
3JIEMEHTAaX TEII00OMEHHOro 06opynoBanus DY : 1abopaTopHBIN MPAKTUKYM: yueOHOe mocodue ais
BY30B, 0. A. Macnos, U. I'. Mepunos, H. O. Ps6oB, Mocksa: MUDU, 2008

I[MTPOTPAMMHOE OBECITEYEHHUE:

CrenanbHOE MPOrpaMMHOE 00ecTIeYeHUE He TpeOyeTCs
LMS 1 UHTEPHET-PECYPCHI:

1. World-nuclear (http://world-nuclear.org/)

2. Pocarom (www.rosatom.ru)

3. Pocaneproatom (http://www.rosenergoatom.ru)

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

http://library.mephi.ru/



8.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

9. YYEBHO-METOANYECKUE PEKOMEHJALUU JJIsA CTYAEHTOB

[Ipu BeIMOHEHUN TaOOPATOPHBIX PabOT U JOMAIIHErO 3aaHus TpeOyeTcsl 3HaHUE YHCICHHBIX
METOZIOB HCIMOJIb3YEMBIX IpPH YHCICHHOM pEIIEHUM CHUCTeM alreOpandeckux YypaBHEHUH u
OOBIKHOBEHHBIX IU(epeHIMaIbHbIX ypaBHEHUH. B kadecTBe crnpaBOYHON JMTEpaTyphl MO 3TUM
MeTOJaM MOKHO HCHOJb30BaTh y4yeOHoe mnocobue MacnoB FO.A., Mepuno WN.I'., Ps6o H.O.
MonenpoBaHue TEIUIOTUAPABINYECKUX IPOLECCOB B PEAKTOPHBIX YCTAHOBKAX M DIIEMEHTaX
TeroooMenHoro obopynoBanus SADY. JlabopatopHslit mpaktukyMm, 156 c., 2008. MHoro3zHauHsie
METOIbl peIIeHUs] OOBIKHOBEHHBIX Au((depeHInanbHbIX ypaBHEeHUH onmcanbl B kuure Kaxanep 1.,
Moysiep K., Hamr C. Yucnennble MeToAb!I U porpaMMmHoe odecnedenue. M.: Mup, 2001.

10. YYEBHO-METOJWYECKHE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

OBIIME ITOJIOXEHUA

JInst ycIemrHOro OCBOCHMSI MaTepuaja CTYACHTaMH Ha JICKIMAX JKENIaTeNIbHO BbIIABaTh
pa3fgaTrouHbli MaTepual WIM IOJATOTOBUTh MPE3EHTAllMM 110 OCHOBHBIM METOJIaM YHCJIEHHOTO
pelieHsl paccMaTpUBaeMbIX B Kypce 3ajJad: pEeLIeHWe TPaHCIEHJICHTHBIX YypaBHEHWH, pacyer
ONpENICICHHBIX ~ HMHTErPaJioB,  pEIIeHWe  CHUCTeM  aireOpanyecKux U OOBIKHOBEHHBIX
Qg QepeHIranbHbIX YpaBHEHUH.

HA YTO HEOBXO/JIUMO OBPATUTH BHUMAHUE:

JIEKIINU

OcHOBHOE BHUMAaHHE HA JICKIMSIX CIEIYeT YACIUTh H3JI0KCHNIO 0a30BBIX MOHATHH YHCICHHBIX
METO/IOB, HCIOJNB3YeMbIX NpPH PEHICHHH paccMaTpuBaeMbIX 3agad. CTyZeHTBl JOJDKHBI YETKO
NPEACTaBIATh, KaK OTJIMYAIOTCS OOJIACTH OINpPEAETICHUS TOYHOTO M PAa3HOCTHOTO PEUICHUS, OCHOBHBIC
CBOWCTBA Pa3HOCTHBIX CXEM U MX B3aUMOCBS3b.

[Ipu m3yueHUH YHCICHHBIX METOAOB PEIICHUS CHCTEM OOBIKHOBEHHBIX Au((depeHInalIbHbIX
ypaBHEHHI HEOOXOAUMO IOAPOOHO M3JIOXKHTH OCHOBHBIC MOJXOJbI, MPUMEHSEMbIC IS MOJTYYCHUS
Pa3MYHBIX KJIAcCOB pa3HOCTHBIX cxeM. CTyIeHTBl MOJDKHBI XOPOIIO TPEICTAaBIATH OCHOBHBIC
MPEUMYIIECTBA U HEJOCTATKH OJHOIIATOBBIX, MHOTOIIIATOBBIX ¥ MHOTO3HAYHBIX METOJIOB YHUCIEHHOTO
peteHus.

JIABOPATOPHBIE PABOTbI

JlaboparopHble pabOTHI MpeAHA3HAYCHBI IS 3aKPEIUICHHS MOJTYYEeHHBIX Ha JICKIMSIX 3HAHWH.
Ilepen BbIMoONHEHUEM paOOTHI CTYAEHTHI JOKHBI OBTOPUTH COOTBETCTBYIOIINE pa3Jelibl Kypca, YTo
JOJKHO OBITH MPOKOHTPOJIUPOBAHO TEepel MPOBEeAeHUEM Ja00paTOpHOIl paboTHI.

OTuer O BHINOJHEHHOW paboTe JOMKEH  00s3aTelNbHO  BKIIOYATh  MaTepHAalIb
COOTBETCTBYIOIIETO pa3zena Kypca, a IpU MpHeMe OTdeTa ClIeAyeT OOpaTUTh BHUMAaHUE Ha 3HAHUE
CTYZACHTOM OCHOBHBIX TEOPETUYECKHX ITOJIOKEHHUH, TTOJIOKEHHBIX B OCHOBY JIAOOPaTOPHO# pabOTHI.

JOTIIOJIHUTEJIBHASI UTHOOPMALIMA JJIA TTPEITOJABATEJIA

JlomonHuTeNbHYI0 HWH(OPMANMIO IO OCHOBHBIM HJIECSIM M MNPAKTHUECKOH pealn3aluu
MHOTO3HAYHBIX METOJOB YHWCICHHOTO pEIICHHS CHCTEeM OOBIKHOBEHHBIX UG epeHINATBHBIX



ypaBHeHUl MokxHO Haiitu B kHure Kaxanep /., Moynep K., Hom C. Uucnennsle MeTonbpl U
nporpammHoe obecnieuenue. M.: Mup, 2001.
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noueHT Xaputonos B.C., nouent Kopcyn A.C.



