MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.04.03 DHepreTnyeckoe MalIMHOCTPOEHUE
HaumeHnoBanue o6pa3oBarejibHOI nporpaMMel: IIpon3BoACTBO IHEPreTHYECKOro 000py/10BaHUSA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MATEMATHYECKOE MOIAEJIUMPOBAHUE CBAPOYHLIX NIPOLHECCOB

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHMIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.02
IUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemectp - 5;
eIMHUIAX:
Yacos (Bcero) no yueo0HoM
( ) noy y 180 yacos

IUIAHY:
Jlekuuu 1 cemectp - 16 yacos;
IIpakTHyeckue 3aHATHSA 1 cemecTp - 32 yaca;
JlabopaTopHbie pa6oThI He NMPeyCMOTPEeHO YUeOHbIM IIAHOM
KoncyabTanum 1 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 1 cemectp - 129,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
TecTtupoBaHue
IIporpammupoBanue (kom1)
IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
Bnageney, LLepbakos A.B.
[IpenogaBaTenn * Mol Vnermudmearop  Hal18b6C8-ShcherbakovAv-abis2l A.B. lllep6akoB

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

PyKOBOI[I/ITe_]II) Ceenennn o enagensue L3N M3K
Bnageney, Bonkos I1.B.
00pa30BaTEIbHON IPOrpaMMBbI Macnmngumiarop Rae5921e8-VolkovPV-971cc /T4 I1.B. Boakos

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

3aBeyrOLIHI BBIITYCKAFOLICH LY e Forapos A
kadenpoi - MU ¢ MaeArngrarop Tedb7e3c-GoncharovAL-b043abe] A.JI. TonuyapoB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBOCHUS AMCUMIIMHBI. COCTOUT B M3YyYEHUHU NPUHIUIIOB ITOCTPOCHHUS MaTEMaTHYECKHX
MOJZIECJIEH IIPOLECCOB CBApKH, IUIABKM, MAWKKW M HAIUIAaBKM C MCIOJIb30BAHMEM YHUCIICHHBIX METOJOB
peleHus 3aa4 TenIoMaccooOMeHa i BbIOOpa ONTHUMAJIbHBIX TEXHOJOTHUECKUX PEKUMOB.

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOEHHME COBPEMEHHBIX METO/I0B MATEMaTUYECKOI'0 MOJEIMPOBAHMS Pa3IMYHbIX (PU3NUECKUX
IIPOLIECCOB, ITPOTEKAIOIUX IIPU CBApKE. OCBOCHUE ITyTEH aIrOPUTMHU3ALINN MAaTEMaTUUECKUX MOJEIIEH C
UCIIOJIb30BAaHUEM OOBEKTHO-OPUEHTUPOBAHHBIX CPE] IPOIPaMMHUPOBAHUS;

- IpUOOpETEeHNE HABBIKOB MPAKTUYECKOT'O IPUMEHEHHUSI METOIOB pelieHus TuddepeHnaaIbHbIX
YPaBHEHHUH IIEPEHOCA BEILECTBA IIPU CBapKe, IJIaBKE, IallKe U HAIUIABKE;

- OCBOECHHE CTPYKTYPUPOBAHHOI'O IIOJIX0/1a K MCIIOIb30BAaHUIO MAaTEMAaTUYECKUX MOJIEIIEN B
Ka4yeCcTBE MHCTPYMEHTA JJIsl UCCIIEOBAHNUS PA3IMYHBIX (U3NUECKUX ITPOLIECCOB MPHU CBApKE, IIJIABKE,

MMaike U HaIJIaBKE;

- OCBOCHHE METOJ0B aHalIn3a pE3yJIbTaTOB BbIYUCIIUTCIIBHBIX SKCIICPUMCEHTOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU S KOMIIeTEHIIMM

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

PIIK-7 Cniocoben
y4acTBOBATh B MPOBEACHUH
HAyYHBIX UCCIIEOBAHUI B
00J1aCTH TTPOU3BOCTBA
00BEKTOB
pohecCHOHATTLHOM
NESTENIbHOCTH, a TaKXKe
KOHTPOJISI ¥ IMATHOCTUKH
CBOMCTB U CTPYKTYPHI
MaTepHaJIOB 3TUX OOBEKTOB

UA-4pnk-7 JeMoHCTpUpYET
IIOHUMAaHUE OCHOB
MOJIETIUPOBAHHUS CBAPOYHBIX
IIPOLIECCOB

3HATh:
- COBPEMEHHbIE MOJX0/IbI K
MOJIETTUPOBAHUIO TEUEHHUS )KUIAKON CPEbI
€0 CBOOOIHOM IMOBEPXHOCTHIO IIPH CBapKe,
IUIAaBKE, IIaliKe U HAILIaBKE;

- METO/Ibl YUCIICHHOW UHTEPIPETAIIUN
FPAaHUYHBIX YCIOBUW U CBAPOYHBIX
HMCTOYHUKOB TEIIOTHI IS Pa3JIMYHBIX
BHUJIOB CBAPKH;

- KOHLenumu Jinepa u Jlarpanxka s
MOJIETTMPOBAHHUS IPOLIECCOB MEPEHOCA B
JKUJIKUX Cpeaax IpU CBapKe, IUIaBKe,
nafike U HaIlJIaBKe;

- QAITOPUTMBI YUCIIEHHOTO PELIECHHUS
MHOTOMEPHBIX 33]1a4 HECTAIMOHAPHOTO
Ter1000MeHa pH CBapKe, MIIaBKe, Manke
¥ HaIIaBKe, Ha OCHOBE SIBHOM W HEIBHOM
Pa3HOCTHBIX CXEM.

YMETh:
- pa3zpalaThIBaTh aJrOPUTMbI YUCIEHHOTO
pelieHus cucteMsl ypaBHeHuil HaBbe-
CTtoKca g BA3KOH HeCKUMaeMOU
KUAKOCTH C UCTIOJIb30BAaHUEM MTOAX0/1A
Diinepa U MeToJ]a KOHTPOJIBHBIX 00BEMOB;
- IPUMEHSATH MOTYYECHHbIE 3HAHUSA JJIS
CaMOCTOSITENIbHOMN pa3paboTKu U
QJITOPUTMHU3ALUU KOMIUIEKCHBIX MOJEEN
CBapOYHBIX MPOIIECCOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JluciunianHa OTHOCHTCS K OCHOBHOM TNpO(eCCHOHAIBHONW —00pa3oBaTeNIbHONM —Iporpamme
[IpousBoacTBO 3HEpreTHyUeckoro obopynoBanus (nanee — OITOII), nanpasiaenus noaroroBku 13.04.03
DHepreTuyeckoe MallMHOCTPOCHHE, YPOBEHb 00pa30BaHMs: BhICIIEe 00pa3oBaHUE - MarucTpaTypa.

basupyercs Ha ypoBHE BbICIIEro oOpa3oBanus (OakaiaBpuar, ClieIHaIUTET).

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa TUCHUNJIMHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Henu u 3agaun 28 1 4 - 8 - - - - - 16 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
MaTeMaTH4eCcKOTo Jluteparypa - B COOTBETCTBHH C
MO/ICTTUPOBAHUSI. METOJMYCCKUMH YKa3aHUSIMH MOATOTOBKA K
UucnenHoe peuieHue BBITIONTHEHUIO TecTa Nel
HECTalMOHAPHOTO H3yuenue mamepuanog 1umepamypnoix
ypaBHCHHUSI UCIOYHUKOB:
TEIIONPOBOIHOCTH JIJIsI [1], 15-48
MO/JICITUPOBAHHS [6], 12-38
MPOIIECCOB CBapKH, [7], 8-23
IUTABKH, AWK U
HAIJIABKU
1.1 e u 3amaun 28 4 - 8 - - - - - 16 -
MaTeMaTH4eCKOro
MO/JICITUPOBAHHMS
MPOLIECCOB CBApKH,
IUIaBKH, TAHKU U
HAIUIABKH.
Knaccudukanus
i depeHnraTbHBIX
YpaBHEHHIA C YaCTHBIMU
NPOU3BOIHBIMHU 2-TO
nopsiika. YpaBHEHHE
TEIMJIONPOBOTHOCTH.
2 Yucnennas 20 2 - 4 - - - - - 14 - Ilodzomogka pacuemuplix 3adanuii:
UHTEPIPETALHSI BBINIOJIHEHHE M. | pacyeTHOro 3a1aHust
TPaHUYHBIX YCIIOBHIA ITodzomoeka Kk npakmuyecKum 3anamuam:
CBapOYHBIX Jluteparypa - B COOTBETCTBHH C
HCTOYHHKOB TETUIOTHI. METOIMYECKUMH YKa3aHUSIMH MOATOTOBKA K
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AnropuTMu3anus 3aaa4
TEIUIONIePeHOCa Ha
OCHOBE UCIIOJIb30BaHMs
METO0/1a KOHTPOJIbHBIX
00BEMOB

2.1

UucneHnHas
HMHTEPIPETALN
TPaHUYHBIX YCIOBHH U
CBapOYHBIX
HCTOYHHUKOB TETIOTHI.
AnropuTMuzanys 3agau
TEeIUIoNepeHoca Ha
OCHOBE HCIOJIb30BaHU
METO/a KOHTPOJIbHBIX
00bEMOB

20

14

BBIITOJIHEHHIO TecTa Ne2
H3yuenue mamepuanog 1umepamypHslx
UCHLOUHUKOB:

[6], 39-64
[7], 23-28

Konnenmuu Ditnepa u
Jlarpanxa nns
MOJICTAPOBAHHS
TeIIoMaccooOMeHa B
KUJIKOM BaHHE MPH
CBapKe, TIaBKe, CBapKe
W HaIUTaBKe

26

20

3.1

CpaBHeHue 110X0/10B
Oiinepa u Jlarpanxa x
OTHMCAHMIO MPOIECCOB
MepeHoca B JKUAKUX U
ra3o00pa3HbBIX cpeax.
VYpasuenus Hasbe-
Crokca.
DopMyaUpOBKa
YpaBHEHHI ITpH
UCIIOJIb30BAaHUN
noaxoja Juiepa.

26

20

IIoozomosKka K npaKkmuueckum 3auamusim:
Jlutepatypa - B COOTBETCTBUH C
METOIMYESCKIMH yYKa3aHUAMH ITOATOTOBKA K
BBIITOJTHEHUIO TecTa Ne3

H3yuenue mamepuanos 1umepamypHsix
UCMOYHUKOG:

[5], 174-188

[oaxon Ditnepa:
anroput™ SIMPLE un
METO/bI
aTIMpOKCHMAIIH
cBOOOTHOM
NIOBEPXHOCTH KUJIKOU

28

16

Iloozomoeka pacuemusix 3a0anuii;
BEITTOJTHEHHE TI. 2 PACUCTHOTO 3aIaHUsL.
[MonroToBKa K 3aIIUTE PACUETHOTO 3aIaHHS
Iloozomogeka K npaKmuyecKum 3aHAmuIM:
JIuteparypa - B COOTBETCTBUH C
METOANUYCCKUMHU yKa33HI/I$[MI/I




BaHHBI JIS
MOJETUPOBAHUS
MPOLIECCOB CBapKH,
IUTABKH, TAWKH U
HaIlJIaBKU

41

Honxxox Ditnepa:
anroput™ SIMPLE.
Meron "nmuHUA TOKA -
3aBHXPEHHOCTD'" IS
pemIeHns TBYMEPHBIX
3a7a4
TEIJI0MaccooOMeHa B
C1a00CKUMAEMBIX
cpenax. Merozpl
aTnMmpOKCUMAIUH
CcBOOOIHOM
MTOBEPXHOCTH JKUAKOH
BaHHBI IS
MOJICTAPOBAHUS
TIPOIIECCOB CBAPKH,
IUTABKH, AWK U
HaIlJIaBKU

28

16

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[6], 180-200

[Monxon Jlarpanxa:
SPH-meTonp! miis
U3YYCHHUS
TEIUIOMACCOTEPEeHOCca
[IpH CBapKe, IJIaBKe,
CBApKe U HAIUIaBKe

22

16

5.1

MeTo1bl KpYIIHBIX
yactull. CpaBHEHHE
METOJa JUCKPETHBIX

4aCcTHU U METOJa
CIJIaYKCHHBIX YaCTHLI.
Konnennus merona

TUAPOJAUHAMUKH
CIUIaKEHHBIX YaCTHLI.

22

16

Hodzomoseka Kk npaxkmuyueckum sanamusam: [8]
ctp. 155-170 moaroToBKa K BHITIOJTHEHHIO TECTa
Ne4

H3yuenue mamepuanoge numepamypHsix
UCHOYHUKOG:

[2], 155-170

KommnnekcHele Moaenn
CBapOYHBIX MPOLIECCOB
TIPOU3BO/ICTBA

20

14

Iodzomoeka kK npakmuyecKum 3aHAMUAM:
JIuteparypa - B COOTBETCTBUH C
MCTOANYCCKUMHU YKa3aHUAMM IMOJATOTOBKA K
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BBINOJIHEHUIO TecTa Ne5

OHEPIreTUICCKOro

H3yuenue mamepuanos 1umepanypHsix

6.1

00opyToBaHUsA
OO0wumii moaxox K
pa3paboTke
KOMIUIEKCHBIX
mopenei. CMelnanabie
MOJEIIH.
MopaenupoBaHue
MPOLIECCOB UCTIAPEHHUS.
Henuneinrie 3amaun,
BO3HHKAOIIUE MTPH
MOICTUPOBAHHIH
CBapOYHBIX MPOIECCOB

20

14

UCMOYHUKOE.
[3], 11-25
[4], 242-284

33.5

DK3aMeH

36.0

0.5

0.5

96

335

Bcero 3a ceMecTp

180.0

16

32

0.5

129.5

HToro 3a cemecTp

180.0

16

32

2

Ipumeuanue: Jlek — nexiuu; JIab — nabopatopusie padotsl; [Ip — npaktuyeckue 3ausatusi; KIIP — ayautopHble KOHCYIbTAIMK 110 KyPCOBBIM

npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrouHas

aTrrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ileau u 3a0auu mamemamuuecko2o moodenuposanus. ucnennoe peuwienue HecmayuoHapHo20
VPABHEHUsL MenI0nPO8OOHOCHIU OISl MOOEIUPOBAHUS NPOUECCO8 C8APKU, NIABKU, NAUKU U HANIABKU

1.1. enu u 3a1a41 MaTeMaTHIECKOTO MOICTUPOBAHUS MTPOIIECCOB CBAPKH, TUIABKH, MTANKHU U
HarutaBku. Kiaccudukanus quddepeHnnanbHbIX YpaBHEHUH ¢ YaCTHBIMU IIPOU3BOJHBIMH 2-TO
nopsiika. Y paBHEHHE TETIONPOBOIHOCTH.

[lenn u 3agauym MaTEeMaTUYECKOTO MOJCIMPOBAHUS TPOIIECCOB CBApKH, IUIABKU, MaWKA |
HarmtaBku. Kiaccudukanusa mozeneil. MarepuanbHOe, WaealbHOE, 3HAKOBOE, MAaTEMaTHUYECKOE
monenupoBanue. Kiaccudukanuss mareMaTHUECKUX MoJened. AHalUTHYecKHe, U(PpPOBBIE,
pEerpecCHOHHBIC U CMELIaHHbIe MOJICTH. AZIEKBaTHOCTh U Bepudukanus moaenei.. Knaccudukanus
T pepeHIaIbHBIX YPAaBHEHUH C YaCTHBIMH MPOU3BOJHBIMU 2-TO TOPSIKA, MPUMEHSEMBIX IPH
MoJeIpoBaHUN  (pusmueckux mporeccoB. [lonstre TeruionpoBomHOCTH. 3akoH  Dyphe.
TermnoeMKoCTh Tena. YpaBHEHHE TEIUIONPOBOIHOCTH.. Y paBHEHHUE TEIIONPOBOIHOCTH. HavdanbHbie
U KpPaCBbLIC YCJIOBHA. YucneHable MCTOAbI PCIICHHUA YpPAaBHCHHA TCIJIOMPOBOJHOCTH. MGTOI[
KOHECUHBIX Pa3HOCTEH. AMNIMPOKCUMAIIHS TPOU3BOIHBIX MEPBOTO U BTOPOTO IMOPSIKOB MO METOMY
KOHEYHBIX pazHocTeid.. OTHOMEpHOE YpaBHEHHE TEIIOMPOBOIHOCTH B KOHEUHO-PA3HOCTHOU (hopme
IIPU UCMOJIb30BAaHUM SIBHOM M HESABHOM pa3HOCTHBIX cxeM. CyThb MeToJ/la MPOTOHKHU ISl PEIIeHUS
OJIHOMEpPHOTO YPAaBHEHHUs TEIUIONPOBOJHOCTU. AINPOKCHUMALMS T'PAHUYHBIX YCIOBUU IIPH
UCITIOJIb30BAaHUU METOJ]a MPOTOHKU.. METOJ KOHTPOJBHBIX O00BEMOB. PelieHne aBYMEpHBIX
TEIJIOBBIX 3aJa4 C MCIOJIb30BAaHWEM SIBHOM Pa3sHOCTHOM CXeMbl (MeTon Ounepa).. JlokampHO-
OJTHOMEPHBIC METOJIbI JIJIsl PEIICHHSI MHOTOMEPHBIX 33J1a4 C MCIIOJIb30BAaHUEM HESIBHOW Pa3HOCTHOU
CXEMBI: MCTO/] ICPEMCHHBIX HaHpaBHeHI/Iﬁ U METOJ I[pO6HbIX mIaros..

2. Yucnennasa unmepnpemauus 2pAHUYHbIX YCI0GULL I C8ADOYHBIX UCIOYHUKOE MENI0MbL.
Ancopummusayus 3a0ay4 menionepeHocd Had OCHO8e UCNONIb308AHUS MEM00d KOHMPOJIbHbIX
0b6vemos

2.1. UncnenHas MHTEpIpETalUsi TPAHUYHBIX YCIOBUIN M CBAPOUYHBIX UCTOYHUKOB TETLJIOTHI.
AnroputMu3anus 3a7ay TeIIONEPEeHOca Ha OCHOBE UCIOIb30BAHUS METO/1a KOHTPOJIBbHBIX 00BEMOB

I'pannunbie ycnoBusi neporo (yciosue Jupuxie), Broporo (yciaosue Heiimana), u Tperbero
pona (ycioBue HproToHa, ycimoBue PoOena). OcoOeHHOCTH 3aJaHusl TPAaHUYHBIX YCIOBHUH TpHU
UCIIOJIb30BAaHUHU SBHBIX CXE€M (METOJI IMOJIOBUHHOTO KOHTPOJBHOIO O0BbEMa) M HESBHBIX CXEM.
MozenupoBaHie CBAapOYHBIX MCTOYHUKOB TEMJIOTHL.. CHOCOOBI 3aJaHMsI CBAPOYHBIX MCTOYHHUKOB
TEIUIOTHl B BUJE I'PAaHUYHOIO YCJIOBHUS M B BHJ€ O0OBEMHOIro HCTO4YHMKA. YcinoBue Credana u
criocoOsl penienus 3agaun Ctedana..

3. Konuenyuu Dunepa u Jlazpanaica 01 MOOeaupo8anus meniomMaccooOMena 6 HCUoKoll 8anne
npu ceapke, naaske, ceapke U Haniaske

3.1. CpaBHeHMe TOAX00B Diliepa u JIarpaHka K OMMCaHUIO MTPOIECCOB MEPEHOCA B )KUAKUX U
ra3zoo0pasHbix cpenax. YpasHeHus HaBbe-Ctokca. @opMynupoBKa ypaBHEHHHA U
WCIIOJIb30BaHUM MOAX0a Jujiepa.

[TonsiTrie 0 BA3KOM HecxknMaeMol (crabockumaeMoit) xuakoctu. Cucrema ypaBHeHuit Habbe-
Ctokca. YpaBHEHUE HEPA3PHIBHOCTH, YPABHEHUE JABUKCHUS U YpaBHEHUE dHEprun. MarepuaiibHas
npousBoaHas. .. Ilogxox Oinepa m moaxoxn Jlarpanxka. PU3MUECKHIl CMBICI KOHBEKTHUBHBIX
(aIBEKTUBHBIX) CJIaraéMbIX B YpaBHEHHUSAX IepeHoca IMpU HCHOJIb30BaHUHU IMOAX0Aa Oiiepa.
[Tonxon Jlarpamxka. CpaBHeHHE TOCTAaHOBOK 3aJadd pacueTa TeIIoMaccooOMeHa B BSI3KOH
HEC)KMMAEMOM KUAKOCTH TPH HCMOJb30BaHUM MOAX0/0B Jinepa u Jlarpanxka. IIporpammnoe
obecrnievueHne AJis MHKEHEPHBIX PAcyeTOB, UCTIONB3YIOIIee MOoAX0Abl Ditnepa u Jlarpamxa..



4. llooxo0 Dunepa: arzopumm SIMPLE u memoowl annpokcumayuu c60600HOU NO8EepXHOCIU
AHCUOKOU 8AHHBL 011 MOOENUPOBAHUS NPOUECCO8 C8ADKU, NAABKU, NAUKU U HANIAEKU

4.1. llonxox Dunepa: anroput™ SIMPLE. Meton "nunuu Toka - 3aBUXPEHHOCTD' 1JIs1 PEIICHUS
JBYMEPHBIX 33]1a4 TEIIOMaccOOOMEeHa B c1ab0CKUMaeMbIX cpeax. MeTo bl anmpoKCUMAaluy
CBOOOIHOIN TOBEPXHOCTH JKUKON BaHHBI JJII MOJICTTHPOBAHUS MPOIIECCOB CBAPKH, IUIABKH, TAHKU U
HAIUTaBKU

Merton «peauxTop-koppekTop» (anroput™ SIMPLE) g yuciieHHOro peueHusl ypaBHEHMs
JBUKEHHS BSI3KOM HecxkumaeMol >kuakoctu. CyTh anroputma, BbIBOA ypaBHeHus Ilyaccona mms
pacdera TOJIsI JABJEHUS, YIOBJIETBOPAIOIIETO YCJIOBHUIO HempepbIBHOCTH. KoHeuHo-pazHOCTHas
anmpokcuManus ypaBHeHuit HaBre-CTokca npu UCnosib30BaHUU 1oaxo01a Ditepa. HeoOxoaumocThb
MPUMEHEHHUS IIaxMaTHOU ceTku.. OCOOCHHOCTH MOCTAaHOBKHU 3amauu. [lepexon K MpeacTaBIeHUIO
"JIMHUW TOKA - 3aBUXPEHHOCTH" M BBIBOJ YpPaBHEHUW JBIKCHHsI M TeruiooOMeHa. [Iporpammuas
peanuzauus MeToja.. MeToabpl MOAEIUPOBAHUSA JIBHXKEHHS CBOOOJHON MOBEPXHOCTHU: METOM
MapkepoB B sueirikax (Marked and cell, MAC) u o6bema xunkoctu (Volume of fluid, VOF).
OcoOeHHOCTH TpeACTaBlIE€HUs CBOOOJHOMN MOBEPXHOCTU MPU HEOOXOAMMOCTH MPOCTPAHCTBEHHOMN
TUCKpEeTH3allMk  cpend. Meronbl  BBIYHCICHUS KPUBH3HBI ToOBepxHocTu. Pacuer cun
MOBEPXHOCTHOTO HaTsDKeHUsA. CBeZIcHUE TOBEPXHOCTHBIX CUJI K OO BEMHBIM..

5. Hooxo0 Jlazpanoica: SPH-memoowvl 0115 uzyyenus meniomacconepenoca npu ceapke, niaeke,
ceapke u Haniageke

5.1. Metonp! kpynHbIX yacTul. CpaBHEHHE METOJA JUCKPETHBIX YaCTU U METOAA CIIIAXKEHHBIX
yactull. KoHuenuus Meroga ruipoIMHAMMKH CIJIAKEHHBIX YaCTHLL.

JocronncTBa npumeHeHust JlarpaH)keBbIX KOOpAMHAT B ruapoanHamuke. OCHOBBI MeTOZAA
KpPYIHBIX 4YacTHIl M o0yiacTu ero mnpuMmeHeHus. HegocraTku KOHUENUMU A JUCKPETHOTO
IpPEeCTaBICHNUs YaCTHIl U HEOOXOJUMOCTb UX "CIVIaXKEHHOTro" MpeJICTaBIeHUs Ul PELIeHUs 3a1a4
ruaponnHaMuki.. @opmynupoBka ypaBHeHud Habe-CTokca HpH HCHOJB30BAHUU KOHIEIIMH
SPH. IlepcnexkTuBbl METOAA. .

6. Komniexchoie modenu ceapoyHbix NPoyueccos npouszgo0Ccmed IHep2emuiecko20
0bopydosanus

6.1. O6muii moaxo K pazpaboTke KOMIUIEKCHBIX Mojeield. CMelIaHHbIe MOJCIIH.
MonenupoBaHue npoieccoB ucmapeHus. Hemuueitnpie 3a1a4un, BO3ZHUKAIOIINE TIPU MOICTUPOBAHUT
CBapOYHBIX MMPOIIECCOB

[Tonstue mynbrudusudeckorr Moaenu. Merox Monte-Kapno mis MonaenupoBaHuUsi mporecca
B3aMMOJICHCTBHS JICKTPOHHBIX ITYYKOB C MaTeprayiaMu Tpu cBapke.. COBMECTHOE UCTIOIb30BaHUE
DOiinepoBbix u JlarpaHkeBbIX KOOpAWHAT.. YpaBHeHHe AHTyaHa. Kputepuu BbiOOpa ypaBHEHHS
cocrosiHusl. OCOOCHHOCTH MOJICTHPOBAHUS TPOIECCa HCIAPSHHUS B YCIOBHUSAX TEXHUYECKOTO
BaKyyMma.. YYeT TEeMIEpaTypHbIX 3aBUCUMOCTEH Temnopu3ndeckux cBoMcTB. OcCoOEHHOCTH
pemienus 3agaun Credana i YUCTHIX METAIIOB U cIIaBoB. D¢ ekt MapaHroHu..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. MonenupoBaHnue npoieccoB ucnapenus. Henuneitnsie 3anaun. Dddext Mapanronu (2
qaca).;
2. Konuenmus mynbtudusnyeckoit Moaenu. Cmemannbsie Mojaenu. CoBMECTHOE
UCTIOJIb30BaHue DilnepoBbiX 1 JlarpankeBbix koopauHat. Meton Monte-Kapio (2 vaca).;
3. MeTo THAPOIMHAMHKH CTIIQKEHHBIX YacTUI] H HEOOXOAUMOCTh TTapaJlIeTbHBIX
BbIYMCIIEHUH (2 yaca).;
4. Metoapl MoieTUpOBaHus cBoOoAHOM oBepxHOCTH kuakocTd — MAC u VOF (2 yaca).;
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5. Pa3pabotka nporpammel, peanusytomieid anroput™m SIMPLE (2 gaca).;

6. Anroput™ SIMPLE C. IlaTtankapa u ero npuMeHEHHE B COBPEMEHHBIX BBIUUCIUTEIbHBIX
nakerax. CyTh aJiropuTMa, BbIBOJI ypaBHeHUs [lyaccona iis pacyera 1osis JaBieHHUs,
YJIOBJIETBOPSIIOIIETO YCIOBUIO HEMPEPHIBHOCTH (2 Yaca).;

7. MeToipl KpYIHBIX YacTUll B ¢pu3uKe (2 yaca).;

8. Ypauenus Habwe-Crokca. [Togxox Jlarpanka (2 gaca).;

9. MeTozp! 3ajaHus TPAaHUYHBIX YCIOBUM ITPU UCIOIb30BAaHUM SIBHOW U HESIBHOW Pa3HOCTHBIX
cxeM. Metonsl perienus 3anaun Credana (2 aca).;

10. Meroab! penieHrs MHOTOMEPHBIX 3a/1a4 TEIJIONPOBOJHOCTU: METOJ Dijiepa, METO/
IIEPEMEHHBIX HalpaBJIeHUH, METO JpOOHBIX 1IaroB (2 yaca).;

11. Dnnuntuaeckue, napadoanyeckue u runepooarnueckue quddepeHaIbHble ypaBHEHUS B
¢busuke (2 yaca).;

12. Ypasuenus Haswve-Crokca. [logxon Ditnepa. KonBektuBHas mpousBoiHas. (2 yaca).;

13. OcHOBBI METOJa KOHEYHBIX PA3HOCTEH M METO/Ia KOHTPOJBHBIX 00BEMOB (2 Yaca).;

14. KoneuHo-pa3zHocTHas annpokcumanus ypaBHeHuii HaBee-Crokca nipy uCnosib30BaHun
noaxona Dinepa. Heo6xo1umMocTh NpUMEHEHUs IaXMaTHOM ceTku (2 yaca).;

15. MogenupoBaHue CBaApOYHBIX HCTOUHUKOB TEIUIOTHI (2 yaca).;

16. JleckpunTHUBHbBIE, HOPMATUBHBIE U ONTUMU3ALIMOHHBIE MOJIEJIN B TEOPUU CBAPOUYHBIX
npoueccos (2 yaca)..

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U (OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00Y4YEHHUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

Konbr JUCUUILIUHEI (B (THI ¥ HAUMEHOBAHUE)
JUCLUIIIINHE
HWHIMKATOPOB | COOTBETCTBUHM C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]2]3]4]5]6
3HaTth:
AJITOPUTMbI YUCIEHHOTO PELICHUS TectupoBanue/YpaBHEHHE TEIUIOMPOBOIHOCTH U €TI0
MHOTI'OMEPHBIX 33/1a4 HECTAllMOHAPHOTO MIPUMEHEHHUE JUIsl MOJIETTMPOBAHMS IIPOLIECCOB CBAPKH,
TEII000MEHa IIPH CBapKe, TUIABKe, MalKe U N -4prik-7 + IJIABKH, MMANKHA U HATUTAaBKU
HaIlJIaBKe, HA OCHOBE SIBHOW U HEABHOU
Pa3HOCTHBIX CXEM
KOHIenuuu Jisiepa u Jlarpanxa ajist Tectuposanue/Ilogxoasr Ditnepa u Jlarpanxa mjs
MOJE/IMPOBAHNS IPOLECCOB NIEPEHOCA B VT-Apricr + |+ MOJI€IMPOBAHHS SIBJICHUI MEPEHOCA MPH CBapKe, IUIABKE,
KUJKUX Cpelax IpH CBapkKe, IUIaBKe, MalKe U MaiKe 1 HarllaBKe
HAIUIABKE
METO/1bl YUCIIEHHOW UHTEPIPETALINI TectupoBanue/I'paHIYHBIE YCIOBUS U CBAPOYHbIE
TPAaHUYHBIX YCIOBHH M CBAPOYHBIX VT-4pricr + HMCTOYHHMKH TEIIOTHI
HMCTOYHHUKOB TEIUIOTHI JIsl Pa3JIMYHBIX BUIOB
CBApKU
COBPEMEHHBIE MOAXOAbI K MOAEITUPOBAHUIO TectupoBanne/MeToa THAPOTUHAMUKU CTIIAKEHHBIX
TEUEHUS KUJKON CPeIbl CO CBOOOTHOM VIT-Apriic7 + YaCTHIL 111 MOJICTTMPOBAHHUS MTPOIIECCOB CBApKH, IJIABKH,
IOBEPXHOCTHIO IIPU CBapKe, IIJIaBKe, NTalKe U MalKu ¥ HaIlJIaBKU
HAIUIABKE
Ymersb:
MIPUMEHSATD MMOTYYEHHBIE 3HAHUS JUIS [TporpammupoBanue (kox)/Pa3zpaboTka mporpamMmsl Asis
CaMOCTOATENbHON pa3paboTKH U MOJIETTMPOBAHHUS IPOIIECCA TEMIIOMACCOIIEPEHOCA MPU
AITOPUTMHU3ALUHA KOMIUIEKCHBIX MOJIeNIen W 1-4prik-7 + | cBapke, IJIaBKe, MaiKe W HAIJIaBKe Ui pa3paboTKu
CBAPOYHBIX MPOLIECCOB TEXHOJIOTHI TPOU3BOJICTBA YHEPTETUUECKOTO
00opynoBaHus
pa3pabaThIBaTh AITOPUTMBI YUCIICHHOTO TectupoBanue/HenunenHble sIBICHUS U
peuienus cuctemsl ypaBHenuit HaBbe-Ctokca | U/-4pnk-7 + MYyJIbTU(U3HUECKHIE MOJIETH CBAPOUYHBIX MIPOIECCOB
JUISL BSI3KOM HECKUMAEMOM KUJKOCTH C MIPOM3BOJICTBA YHEPTETUUECKOTO 000Dy TOBAHUS
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UCIIOJIB30BaHUEM TOAX0/a Dilyiepa 1 MeTo1a
KOHTPOJIbHBIX 00BEMOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. Pa3paboTka nmporpamMMsl 11l MOJEINPOBAHUS IIPOLiecca TEIIOMAaccolepeHoca Ipy CBapke,
IUIaBKE, MAiKe U HaIUIaBKe JUIs pa3paOOTKU TEXHOJIOTUH MMPOU3BOJICTBA SHEPTETUIECKOTO
o0opynoBanus (IIporpammupoBanue (kon))

Dopma peanuzaruu: [lucemennas padota
1. 'paHn4HbIE YCIOBUS U CBApPOYHbIE HICTOYHUKH TEIIOTHI (TecTupoBaHue)
2. Merop ruIpoIMHAMMKY CIJIaKEHHBIX YaCTHULL JUIsl MOJEIUPOBAHMS IIPOLIECCOB CBAPKH,
TJIaBKH, MaKy U HatutaBku (TectupoBaHue)
3. Henunelinple sBieHUs U MyJIbTH(PUINYECKUE MOJIEIIA CBAPOYHBIX MPOIECCOB MTPOU3BOJICTBA
sHepreTrueckoro odopynosanus (TectupoBanue)
4. ITonxons! Diinepa u Jlarpanka st MOJEIMPOBAHUS SIBJICHUI NIEPEHOCA MIPU CBApKE, IIJIaBKeE,
naiike u HariaBke (TectupoBanue)
5. YpaBHEHUE TEIJIONPOBOAHOCTH U €r0 MPUMEHEHHE ISl MOJIETMPOBAHUS IIPOLIECCOB CBAPKH,
MJIaBKH, MaKy U Hatu1aBku (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxsamen (Cemecmp Nel)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME IS
crtynento HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM M 9K3aMEHAILIMOHHOM COCTABIIAIOIINX

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Hupensman H. M.- "Teopus u npukiagHble 3aa41 TeriomMacconepenoca”, (2-e u3a., ucmp.),
N3narensctBo: "Jlanp", Cankr-Iletepoypr, 2019 - (504 c.)
https://e.lanbook.com/book/119624;

2. JI. B. bucukano, A. I'. XKunkun, A. A. bospuyk- "['a3oanHaMuka TECHbIX JTBOMHBIX 3B€31",
N3natensctBo: "®usmarnut", Mocksa, 2013 - (632 c.)
https://biblioclub.ru/index.php?page=book&id=457644;

3. I'antmaxep B. @.- "OnekTpoHbl B HEYNOPsIOUEHHBIX cpenax", (3-e u3a., ucmp. u JIo1l.),
NznarensctBo: "OU3IMATIIUT", Mocksa, 2013 - (288 c.)
https://e.lanbook.com/book/91178;

4. Tnagym I'. T'., Cmypos U. 1O.- "®dusnueckre oCHOBHI JlazepHO 00paboTKK MaTepuaios”,
M3natensctBo: "OU3IMATIIUT", Mockaa, 2017 - (592 c.)
https://e.lanbook.com/book/105004;

14



5. Ilarankap, C. B. UnucnenHnoe penieHne 3aaay TeIIONPOBOIHOCTH U KOHBEKTUBHOTO TEIUIOOOMEHA
MIpU TEYCHUH B KaHajax : rep. ¢ anria. / C. B. [latankap. — M. : M3a-8o MOU, 2003. — 312 ¢. —
ISBN 5-7046-0898-1.;

6. 3aym3HsK, B. E. OcHOBBI BeruncnuTenbHo# ¢usnuku: Y.1. BBeneHrne B KOHEUHO-Pa3HOCTHBIC
metons! / B. E. 3anusnsk, Kpacnospckuii roc. yu-1. — M. : UH-T KOoMIbIOT. Hccnen., 2004. — 252 c.
+ CD-ROM. — ISBN 5-939723-26-8.;

7. TernoBsie porieccsl 00pabOTKH MaTepHaloB KOHIICHTPHUPOBAHHBIMUA IOTOKAMH YHEPTHUH :
yuebHoe rmocobue 1o Kypey "TeopeTnueckre OCHOBBI CBapKH IJIaBJICHUEM' 10 HAIIPABICHUSM
noarotoBku 6akanaBpoB 13.03.03 "Duepreruueckoe mammnoctpoenue” u 15.03.01
"Mamunoctpoenue” / P. B. Pomsixkuna, A. B. Illep6akos, /1. A. ['anonoBa, M. A. KapumOekoB,
Han. uccnen. yu-t "MOU" (HUY"MBUN"). — M. : U3a-B0 MDU, 2019. — 136 c. — ISBN 978-5-
7046-2198-0.

http://elib.mpei.ru/elib/view.php?id=10976.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. Visual Studio;

6. Dev-C++.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. HauuoHabHasi 3JIEKTPOHHAs GubmoTeka - https://rusneb.ru/

5. 9BC "KoncyabsTanT crygenra' - hitp://www.studentlibrary.ru/

6. DnexkTponnas oudmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

7. IlopTan oTKpBITHIX AaHHbIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJILHOI 3a1UThI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JAHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOT0 pa3Butus P -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

13. Undopmannonno-cnpapoynas cucrema «Kogexe/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HanmoHabHBIH MOPTAJ OHJIaiH 00yuyenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiit @egepaabHOr0 areHTCTBA 10 TEXHUYECKOMY PeryJIMpoOBaHUIO U
MeTpoJiornu - http://protect.gost.ru/

16. OTkpbITas yHuBepcuTerckas nngpopmannonHas cucrema «POCCHUSI -
https://uisrussia.msu.ru

17. O¢puunanbHblii caiit MUHHCTepCTBA HAYKH U Bbicuiero oopazoBanusi Poccuiickoi
®enepanum - https://minobrnauki.gov.ru
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18. Opunmanbubli caiit @eepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUSA M HAYKH -

https://obrnadzor

19. ®enepaabublii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun nomemeHus Homep ayauropun, Ocnamenne
HAaUMCHOBaAHHC
VY4eOHble ayAUTOpUHN IS XK-120, cepBep, KOHAULIUOHED
MIPOBEACHUS JICKUMOHHBIX | MalmHHBIN 3a1
3aHATUHN U TEKYILETO MBI
KOHTPOJIA b-413, YueOnast | cToJ mpemoaBaresis, CTOJI, CTYJI, JOCKa MEJIOBas,
ayAUuTOpHUs MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH, AOCKa
MapKepHas
VY4eOHble ayaAUuTOpUHU IS XK-120, cepBep, KOHAULIUOHED
MIPOBEICHUS MaruHHBIN 3471
IIPaKTUYECKUX 3AHATUH, NBI{
KP u KII Bb-103, Yuebnas rnmapra, CTOJ MPEenoaaBares, CTON

aynurtopus Kad.

KOMITBIOTEPHBIH, CTYI, KA I JOKYMEHTOB,

"TM" Tym0Oa, 10CKa MeJoBas, MyIbTUMEAUNHBII
MIPOEKTOP, IKPaH, KOMIIBIOTEP MEPCOHAIbHBIN,
KOHJIMITUOHED
VY4eOHble ayAUuTOpUU JUIs K-120, cepBep, KOHAULIUOHED
MPOBEJCHUS MamuHHBIN 321
IIPOMEKYTOUHOU NBI{
aTTecTaluu Bb-103, Yuebnas napra, CTOJ MpernoaaBaTess, CTOI

aynurtopus Kad.

KOMITBIOTEPHBIH, CTYI, Kad U1 JOKYMEHTOB,

"TM" Tym0Oa, 10CKa MeJIoBas, MyIbTUMEAUNHBII
IIPOEKTOP, IKPaH, KOMIBIOTEP MEPCOHATBHBIN,
KOHAUIIHOHED
Ilomemmenus mist HTB-303, CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJI MUCHbMEHHBIH,
CaMOCTOSTEIIbHOMN JleknuonHast BEIIaNIKa JUIS OJICKIbl, KOMIIBIOTEPHAS CETh C
paboTHhI ayIUTOpHS BBIX07IOM B IHTEpHET, KOMITBIOTED

NIEPCOHAIBbHBIN, IPUHTEP, KOHIULIMOHED

Tlomentenus niist
KOHCYJIbTHPOBAHUS

A-206, YueOHas
aynurtopus Kad.

Kpecio paboyee, CTOJ MpernoiaBaTens, CToI
y4€OHBIN, CTYII, MyJIbTUMEANIHBIN POEKTOP,

"OIIID" 9KpaH, I0CKa MarHuTHas1, 000py10BaHuE
y4eOHOe, KOMIIbIOTEP NMEePCOHATBHBIN
SIID-21, CTOJI, CTYJI, MyJIbTUMEIUMHBINA IIPOEKTOP, IKPaH,
Aynuropus 21 JIOCKa MapKepHas
SIID-22, CTOJI, CTOJI /U1l OPTT€XHUKH, CTYJI, IIKag A
KaGuner JIOKYMEHTOB, IIKa( ISl OAEK/Ibl, KOMIIBIOTEPHAS
COTPYJIHUKOB CETh C BBIXOJOM B MIHTEpHET,
MHOTO(YHKIIMOHAJIbHBIN IIEHTP, KOMIIBIOTED
NIEPCOHANIbHBIM, IPUHTED
OIIID-25, CTOJI MPENoAaBaTeNsl, CTOM, CTOJ JUIsl OPTTEXHUKH,
Aynuropust CTyJI, TOCKa MHTEPAKTUBHAs, KOMIIBIOTEPHAS CETh
C BBIX0JIOM B MIHTE€pHET, KOJIOHKH 3BYKOBBIE,
MYJIBTUMEANMHBIN POEKTOP, dKPaH, 10CKa
MapKepHas, KOMIBIOTEP NePCOHATbHBIN
OII13-26, CTOJI IIPEI0IaBaTeNsl, CTOJI, CTYJI, BEIIaJIKa JIsl
Aynuropust OJIeX/1bl, KOMITBIOTEPHAs CETh C BHIXOJOM B

WMHTepHeT, MyJIbTUMEIUUHBINA IPOEKTOP, IKPaH,
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JIOCKa MapKepHasi, KOMITBIOTEP MEPCOHATBHBIN

Ilomemmenust misa
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT0 MHBEHTaps

A-219/a, KaOuner
COTPYIHUKOB Kad.
"SI

Kpecio pabouee, cTOJ i paboThI €
JOKYMEHTaMH, IKad JJIst 0exkIbl, mKad 1
XpaHEeHUs HHBEHTapsI, TyMOa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTudeckoe MOACIIMPOBAHNUC CBAPOYHLBIX ITPOLICCCOB

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 VpaBHeHue TeIIONPOBOJIHOCTH U €ro MPUMEHEHHUE 711 MOJEIUPOBAHMS IPOLIECCOB CBApPKH,
MJIaBKH, Maky U HatutaBku (TectupoBaHue)

KM-2 TI'panuuHble yclIOBUS U CBApPOUYHbIE HICTOYHHUKH TEIIOTHI (TecTrupoBaHue)

KM-3 Tloxgxonmsr Diinepa u Jlarpanxa i1 MOJSIUPOBAHMS SIBIICHUH TIepeHOCca P CBapKe, TUIaBKeE,
naiike u HaraBke (TectupoBanme)

KM-4 Meroa ruipoIMHAMUKH CTIIKSHHBIX YACTHI] IS MOJICIIMPOBAHHUS ITPOIIECCOB CBAPKH, TIJIABKH,
naiiku 1 HarutaBku (TecTupoBanme)

KM-5 Pazpabotka mporpamMmsl JIjIsl MOJICITMPOBAHUS TPOLIECCa TETIOMACCOIIEPEHOCa IPU CBapKe,
IUIaBKe, MaiiKe W HaIUIaBKe JJIsl pa3pabOTKH TEXHOJIOTHI MPOU3BOICTBA YHEPTETUUECKOTO
o0opynoBanus (IIporpammupoBanue (kon))

KM-6 HenuHelinbie siBICHUS U MYJIbTH(PU3NICCKIEC MOCIH CBAPOYHBIX IMPOIIECCOB MPOU3BOJICTBA
sHepreTruueckoro odbopynosanus (TectupoBanue)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 4 | 6 | 8 | 10 | 14 | 16
KM:

Llenu n 3a1a4n MaTEMaTHYECKOTO
MoJenupoBaHusl. YnCIeHHOE pelleHne

1 HECTAllMOHAPHOT'O YpaBHEHUS
TEIIONPOBOAHOCTHU JJISi MOAETUPOBAHUS
IIPOIIECCOB CBAPKH, TUTABKH, MAHKN M HATUIABKU

[lenu n 3agaun MaTeMaTHIECKOTO
MOJIEJTMPOBAHUS MPOLIECCOB CBAPKH, IJIABKH,
naiiku 1 HarmaBku. Kiaccuduxanus

T depeHIMATBHBIX YpaBHEHUH ¢ YaCTHBIMU
IIPOU3BOJHBIMHU 2-TO MOPAJKA. Y paBHEHHE
TEIIONPOBOAHOCTH.
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YucieHHass HHTEPIIPETAIUs TPAHUIHBIX
YCJ'IOBI/II\/'I nu CBapO‘IHBIX HNCTOYHHUKOB TCIIJIOTHI.
2 AnropuTMH3anus 3a7a4 TerionepeHoca Ha
OCHOBC HUCITIOJIB30BAaHUSA MECTOda KOHTpOJ'II)HBIX
00BEMOB

YucrieHHast MHTEepIIpeTanus IPAaHUYHbIX
YCIIOBHM M CBAPOYHBIX UCTOUHUKOB TEIIOTHI.
2.1 AnropuTMHU3aIms 3a/1a4 TeIUIoNepeHoca Ha +
OCHOBE HCMOJIb30BaHUSI METO/1a KOHTPOJIbHBIX
00BEMOB

Konuennuu Ditnepa u Jlarpanxka ais
MOJICJIMPOBAHMSI TEINIOMACCOOOMEHA B KUIKON

18



BAHHC IIpH CBApPKeE, IIJIaBKC, CBAPKC U HAIIJIABKC

3.1

CpaBHeHMe 0AX010B Ditniepa u Jlarpanxka kK
OMMCAHUIO MPOIIECCOB MEPEHOCA B XKUAKUX U
ra3oo0pa3HbIx cpenax. YpaBHeHus Hasbe-
Crokca. ®opmynupoBKa ypaBHEHUH IIpU
MCIIOJIb30BAHUM MOIX0a JiJiepa.

[Toaxoxn Diinepa: anroput™m SIMPLE u metoabt
amNMpPOKCUMAITUN CBOOOIHOM MTOBEPXHOCTH
JKAJIKOM BaHHBI JIJI1 MOJEITMPOBAHUS
TIPOIIECCOB CBAPKH, IUIABKH, MAHKU M HATUIABKU

4.1

[Tonxon Diinepa: anroputm SIMPLE. Meroa
"TMHUM TOKA - 3aBUXPEHHOCTD'" ISl peIICHUS
JIByMEPHBIX 3a7[ay TeIIOMaccooOMeHa B
c1ab0C)KUMaeMBbIX cpeax. MeTo bl
aNMPOKCHMAIUN CBOOOIHOM MOBEPXHOCTH
JKUJKOW BaHHBI 711 MOJCIIUPOBAHHUS
IIPOLIECCOB CBAPKH, IUIABKH, MAMKU U HaIlJIaBKU

IToaxon Jlarpanxa: SPH-meTonb! uist
M3Y4YEHUS TEINIOMACCOIEPEHOca MPU CBAPKE,
IIJIABKE, CBAPKE U HAILJIaBKE

5.1

MeTtobl kpynHbIX yacTll. CpaBHEHHE METOJA
JUCKPETHBIX YaCTU U METOJa CIVIAKEHHBIX
yactull. KoHuennus Merona ruipoAMHAMUKN
CIUI&KEHHBIX YaCTULL.

KomruiekcHbie MOZIEIIM CBApOYHBIX ITPOLIECCOB
MIPOU3BOJICTBA YHEPTETUYECKOTO 000PYIOBAHHUS

6.1

OO0muit moIXoJ K pa3paboTKe KOMITIIEKCHBIX
Mojieneii. CMelranHbIe MOACHH.
MopnenupoBaHue NMPOLECCOB UCTIAPEHUS.
Henunelinble 3agaun, BO3HUKAONIUE TTPU
MOJEIUPOBAHUH CBAPOUYHBIX ITPOLECCOB

Bec KM, %:

10

10

10

10

50

10
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