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MATEMATHYECKOE MOIAEJIUMPOBAHUE CBAPOYHLIX NIPOLHECCOB
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Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOIIEHMIT
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IIpakTHyeckue 3aHATHSA 1 cemecTp - 32 yaca;
JlabopaTopHbie pa6oThI He NMPeyCMOTPEeHO YUeOHbIM IIAHOM
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IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 1 cemectp - 0,5 yaca;
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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:

- IPUMEHSTH MOTYYEHHbIE 3HAHUS IS
CaMOCTOSTENILHON pa3paboTKu U
QITOPUTMHU3ALUN KOMIUIEKCHBIX MOieNeit
CBapOYHBIX MPOIECCOB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
[TpousBoacTBo 3HEpreTuyeckoro obopynosanus (nanee — OIIOII), nanpaBnenus noaroroBku 13.04.03
DHepreTuyeckoe MaITMHOCTPOECHUE, YPOBEHb 00pa30BaHUs: BBICIIEE 0Opa30BaHME - MarkCTpaTypa.

basupyercs Ha ypoBHe BhIclIero o0pa3oBanus (OakanaBpuaT, ClIEHUATUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON 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 30 1 4 - 8 - - - - - 18 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
MaTeMaTHYeCKOT0o Jlutepatypa - 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 [4], 12-38
MPOIIECCOB CBapKH, [5], 8-23
IUTABKH, AWK U
HAIJIABKU
1.1 e u 3amaun 30 4 - 8 - - - - - 18 -
MaTeMaTHYeCKOTO
MO/JICITUPOBAHHMS
MPOLIECCOB CBApKH,
IUIaBKH, TAHKU U
HAIUIABKH.
Knaccudukanus
i depeHnraTbHBIX
YpaBHEHHIA C YaCTHBIMU
NPOU3BOIHBIMHU 2-TO
nopsijika. Y paBHEHHE
TEIMJIONPOBOTHOCTH.
2 YucneHHas 24 2 - 4 - - - - - 18 - Ilo020mogKa K npaKmuueckum 3auAmuam:
UHTEPIPETALHSI Jluteparypa - B COOTBETCTBHH C
IPaHUYHBIX YCIOBHI U METONYECKUMH YKa3aHUSIMH MOATOTOBKA K
CBapOYHBIX BBITIOJTHEHHIO TecTa Ne2

HNCTOYHHUKOB TCIIJIOTHI.

Iloozomoeka pacuemmuvix 3a0anui:

5




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

24

18

BBITIOJTHEHHE T1. | pacCyCeTHOT'O 3aaHus
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[4], 39-64
[5], 23-28

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

34

22

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.

34

22

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

H3yuenue mamepuanos 1umepamypHsix
UCMOYHUKOG:

[3], 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:

[4], 180-200

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

28

22

5.1

MeTo1bl KpYIIHBIX
yactull. CpaBHEHHE
METOJa JUCKPETHBIX

4aCcTHU U METOJa
CIJIaYKCHHBIX YaCTHLI.
Konnennus merona

TUAPOJAUHAMUKH
CIUIaKEHHBIX YaCTHLI.

28

22

Ioozomoeka k npakmuueckum 3anamusm: [8]
ctp. 155-170 moaroToBKa K BHITIOJTHEHHIO TECTa
Ne4

H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:

[2], 155-170

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

180.0

16

32

0.5

96

335

HTroro 3a cemecTp

180.0

16

32

0.5

129.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ienu u 3a0auu mamemamuiecko2o mooderuposanus. Huciennoe peuwienue HecmayuoHapHo2o
VPABHEHUsL MenI0NnPO80OHOCHIU Ol MOOEIUPOBAHUS NPOUECCO8 C8APKU, NIABKU, NAUKU U HANIABKU

1.1. enu u 3a1a41 MaTeMaTHIECKOTO MOICTUPOBAHUS MTPOIIECCOB CBAPKH, TUIABKH, MTANKHU U
HarutaBku. Kiaccudukanus quddepeHnnanbHbIX YpaBHEHUH ¢ YaCTHBIMU IIPOU3BOJHBIME 2-TO
nopsiika. Y paBHEHHE TETIONPOBOIHOCTH.

[lenn u 3agauyum MaTEeMaTUYECKOTO MOJCIMPOBAHUS TIPOIIECCOB CBApKH, IUIABKU, MAaWKUA |
HariaBku. Kiaccudukanus mozeneil. MarepuanbHoe, WaealbHOE, 3HAKOBOE, MAaTEeMaTHYECKOEe
monenupoBanue. Kiaccudukanuss mareMaTHUECKUX MoJened. AHalUTHYecKHe, U(PpPOBBIE,
pEerpecCHOHHBIC U CMEIIaHHBIe MOJICTTH. AJIGKBAaTHOCTh U BepuduKaius moaenei.. Knaccudukanus
T epeHIaIbHBIX YPAaBHEHUH C YaCTHBIMH MPOU3BOJHBIMU 2-TO TOPSIKA, IPUMEHSIEMBIX MPH
MoJeIpoBaHUN  (pusmueckux mporeccoB. [lonstre TeruionpoBomHOCTH. 3akoH  Dyphe.
TemnmoeMKoCTh Tena. Y paBHEHHE TEIUIOMPOBOAHOCTH.. Y paBHEHHE TEILIONPOBOAHOCTH. HavanbHbie
U KpPaCBbLIC YCJIOBHA. YucneHable MCTOAbI PCIICHHUA YpPAaBHCHHA TCIJIOMPOBOJHOCTH. MGTOI[
KOHECUHBIX Pa3HOCTEH. AINMPOKCUMAIIHS TPOU3BOJHBIX MEPBOTO U BTOPOTO IMOPSIKOB MO METOMY
KOHEYHBIX pazHocTeid.. OTHOMEpHOE YpaBHEHHE TEIJIONPOBOJHOCTH B KOHEYHO-PA3HOCTHOU (hopme
IIPU UCMOJIb30BAaHUM SIBHOM M HESABHOM pa3HOCTHBIX cxeM. CyThb MeToJ/la MPOTOHKHU ISl PEIIeHUS
OJIHOMEpPHOTO YPAaBHEHHUs TEIUIONPOBOJHOCTU. AININPOKCHMALMSA TPAHUYHBIX YCIOBUW IIPH
UCTIOJIb30BaHUU METOJ]a TPOTOHKU.. METOJ KOHTPOJBHBIX 00BEeMOB. PelleHue IBYMEpHBIX
TEIJIOBBIX 3aJa4 C MCIOJIb30BAaHWEM SIBHOM Pa3sHOCTHOM CXeMbl (MeTon Ounepa).. JlokampHO-
OJTHOMEPHBIC METOJIbI JIJIsl PEIICHUSI MHOTOMEPHBIX 3ajau C UCIOJIh30BAHUEM HESIBHOW Pa3HOCTHOM
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. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Merox TuApOAMHAMMKH CITIQXKEHHBIX YaCTULl M HEOOXOAMMOCTh MapajieIbHbIX
BBIYHCIICHUH (2 Jaca).;
2. Ypasuenust HaBoe-Ctokca. [Tonxon Jlarpanxka (2 gaca).;
3. Metozas! MonienrpoBanusi cB000AHOM noBepxHocTH xkuakoctu — MAC u VOF (2 yaca).;
4. Pazpabotka nporpammsl, peanusymomieit anroputm SIMPLE (2 yaca).;
5. Anroputm SIMPLE C. ITaTankapa u ero npuMeHEeHUE B COBPEMEHHBIX BBIYMCIUTEIbHBIX
nakerax. CyTb alropuTma, BeIBOJ ypaBHeHus Ilyaccona [uis pacdera nosis AaBJICHUS,
YIOBJIETBOPSIOIIETO YCIOBHUIO HETIPEPHIBHOCTH (2 yaca).;
6. MeTo/1bl KpYITHBIX YacTULl B ¢pu3uKe (2 yaca).;
7. MeTroasl 3a1aHHs TPAaHUYHBIX YCIOBUM IIPU MCIOJIb30BAHUM SIBHOM M HESIBHOM PA3HOCTHBIX
cxeM. Metozs! perenus 3a1aun Credana (2 yaca).;
8. Koneuno-pasnoctHas annpokcumanusa ypasuenuii HaBee-CTokca mpu UCIob30BaHUN
noaxoja Jinepa. Heo6xoauMocTh mpuMeHEHUS MaXxMaTHOM ceTkH (2 Jaca).;
9. Dnmnuntuyeckue, napadonnyeckue U runepoonnyeckue nuddepeHuanbHbe YpaBHEHHS B
¢dusuke (2 yaca).;
10. Ypauenus HaBre-Crokca. [Togxon Diinepa. KonBekTuBHast mpousBoaHas. (2 gaca).;
11. OcHOBBI MeTOJJa KOHEYHBIX Pa3HOCTEN M METOIa KOHTPOJIBHBIX 00BEMOB (2 yaca).;
12. MogenupoBaHue CBapOYHBIX HCTOYHUKOB TEIUIOTHI (2 Yaca).;
13. JleckpunTUBHBIE, HOPMATUBHBIE U ONITUMHU3ALMOHHBIE MOJIENH B TEOPUU CBAPOUYHBIX
npoiieccoB (2 Jaca).;
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14. Konnenus Mmynstuduzngeckoit Mmoaenu. Cmemanabie Mojenn. COBMECTHOE
HCIIONTb30BaHue DilsiepoBbIX U JlarpamkeBbix koopauHaT. Metroaq Monte-Kapio (2 gaca).;
15. MeToibl pellieHuss MHOTOMEPHBIX 3a/a4 TEIJIONPOBOAHOCTU: METOJ DUjiepa, METO
MEePEMEHHBIX HaIPaBJICHUH, METO/1 JPOOHBIX 1IaroB (2 vaca).;

16. MogaenupoBaHue mporeccoB ucnapenus. Henuneiineie 3axaun. Iddexr Mapanronu (2

qaca)..

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMHUPYEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena
JUCLUILIMHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLUIUINHE COOTBETCTBUH C
MHIMKATOPOB
(B COOTBETCTBUH C pa3ieiioM 1) n.3.1)
1]2]3]4]5
3HaTh:
QJIITOPUTMBI YUCIIEHHOTO PELICHHUS TectupoBanue/YpaBHeHUE TEIUIONPOBOJHOCTH U €TO
MHOTOMEPHBIX 33]1a4 HECTAI[MIOHAPHOIO IPUMEHEHHUE AJI MOJIEIMPOBAHUS MPOLIECCOB CBAPKH, IJIABKH,
TEIUI000MEeHa MpU CBapKe, IJIaBKe, Maike u NJ-4prik-7 + NaliKy ¥ HaIlJIaBKH
HaIIaBKe, Ha OCHOBE SIBHOM M HESBHOM
Pa3HOCTHBIX CXEM
KoHUenuu Jiepa u Jlarpanxka ans TecrupoBanne/Ilonxoast Ditnepa u Jlarpamka s
MOJICIPOBAHHs TPOLIECCOB NEPEHOCa B VJT-Apriicr + |+ MOJIETHPOBAHHS SIBJICHUH TIEpEHOCA IIPU CBAapKe, IIABKE,
KHUJIKUX cpellax IpU CBapKe, IIaBKe, Naike u naiike u HarjlaBKe
HaIUIaBKe
METO/Ibl YUCIIEHHON MHTEpIpeTaluu TectupoBanue/[ paHUUHBIC YCIOBUS M CBAPOYHBIC HCTOYHUKH
IPaHUYHBIX YCIIOBUH U CBAPOYHBIX TEIUIOTHI
I/II()BTOIIHI/IKOByTeHJ'IOTI)I IS gaanqHHx BUJIOB WJT-Aemcr *
CBapKu
COBpPEMEHHBIE MOJIX0/IbI K MOJIEIMPOBAHUIO TectupoBanne/MeTosa ruApOIMHAMUKH CIIIAKEHHBIX YaCTHIL
TEUEHUS KUIKON Cpeibl CO CBOOOAHOM VT-Apriicr + | AJs MOJICTMPOBAHMS IIPOLIECCOB CBAPKH, TLIABKH, MAHKH 1
MTOBEPXHOCTBIO NPH CBAapKe, IUIaBKe, MalKe U HaIUIaBKU
HaIUIaBKe
YMersb:
IIPUMEHSATH MTOJTYYEHHBIE 3HAHUS JUIS [IporpammupoBanue (koxa)/Pa3zpaborka nporpammsl asist
CaMOCTOSITENIbHON pa3paboTKH U VT-Apriic + MOJIETMPOBAHUS IIPOLECCA TEMIIOMACCONIEPEHO0CA IIPU CBApKE,
QITOPUTMHU3ALUN KOMIUIEKCHBIX MOJieNei ) IJ1aBKe, Naiike U HaljiaBKe i pa3paboTKU TEXHOJIOTUI
CBapOYHBIX NIPOLIECCOB IIPOU3BO/ICTBA SHEPIrETUYECKOT0 000PYAOBAHUS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
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 CBAPOYHbIE HICTOYHUKU TEIJIOTHI (TecTupoBaHue)
2. MeToa rTuApOAMHAMHKY CTIaKEHHBIX YaCTHUIL AJIS MOJICTUPOBAHUS MPOIIECCOB CBAPKH,
TJIaBKH, MaKy U HatutaBku (TectupoBaHue)
3. lonxoasr Ditnepa u Jlarpanxka A MOJASIUPOBAHUS SIBJICHUN NIEpEeHOCA MPU CBapKe, MIaBKe,
naiike u HaruiaBke (TectupoBanue)
4. YpaBHEHHE TEIJIONPOBOJHOCTH U €T0 MPUMEHEHHE ISl MOACTUPOBAHUS IPOIIECCOB CBAPKU,
MJIaBKH, MaKy U HatutaBku (TectupoBaHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Nel)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOM COCTaBIIIOIINX

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OueHOYHBIE MaTEpUAIbI 110 TUCIUIIIMHE 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 TerioMacconepenoca”, (2-e 3., uemp.),
M3narensctBo: "Jlanp", Cankr-Iletepoypr, 2019 - (504 c.)

https://e.lanbook.com/book/119624;

2. 1. B. bucukano, A. I'. Xunkun, A. A. bospuyk- "["'a3on1nHaMuka TeCHBIX ABOWHBIX 3Be31",
N3natenscTBo: "®usmarnut", Mocksa, 2013 - (632 c.)
https://biblioclub.ru/index.php?page=book&id=457644;

3. Ilarankap, C. B. UnucnenHoe penieHue 3aay TeIIoNpoOBOIHOCTH U KOHBEKTUBHOTO TEIIOOOMEHA
IpU TeYeHHUHU B KaHajax : nep. ¢ auria. / C. B. [latankap . — M. : U3n-8o MOU, 2003 . - 312 c. -
ISBN 5-7046-0898-1 .;

4. 3anu3nsk, B. E. OcHoBbl BeruncnurensHoi pusmku: Y.1. BBenenrne B KOHEUHO-pa3HOCTHBIE
metoasl / B. E. 3anuznsk, Kpacnospckuii roc. yH-T . — M. : UH-T KOMIIBIOT. uccnen., 2004 . — 252 c.
+ CD-ROM . - ISBN 5-939723-26-8 .;

5. TeruoBsle porieccsl 00pabOTKM MaTepHaloB KOHIEHTPHUPOBAHHBIMU IOTOKaMH YHEPTHUH :
yaeOHoe mocodue 1o Kypey "TeopeTrndeckue OCHOBBI CBAPKH IUIABJIEHUEM'' TIO HAPaBIICHUSIM
noarotoBku O6akanaspoB 13.03.03 "Duepreruueckoe mMammHocTpoenue" u 15.03.01
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"Mammunoctpoenue” / P. B. Ponsikuna, A. B. Illep6akos, /. A. 'anonosa, M. A. Kapumbekos,
Han. uccnen. ya-t "MOU" (HUY"MBHU") . — M. : Uzn-Bo MOU, 2019 . — 136 c. - ISBN 978-5-
7046-2198-0 .

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

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe NPOrpaMMHoOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema ceMmeicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Visual Studio;

6. Dev-C++.

5.3 UHTepHeT-pecypcesl, BKIOYas NMpodeccuoHaNbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. HanmoHaIbHAas YJ1eKTPOHHasi 6udamoreka - https://rusneb.ru/

5. 9BC "KoncyasTanT crygenrta" - http://www.studentlibrary.ru/

6. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpLITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAILHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

11. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

13. Uudopmanmnonno-cnpapouynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HauMoHaJXbHBII MopTAaJI OHIAlH 00yyeHus: «OTKpbITOE 00pa3zoBanue» - hitps://openedu.ru

15. O¢puunanbublii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

16. OTkpbITas yauBepcuterckass nngpopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

17. OpunmnanbHbli caiit MUHMCTEPCTBA HAYKM M Bbiciero oopa3oBanust Poccniickoii
®denepanuu - https://minobrnauki.gov.ru

18. Opunmanbubiii caiit @eepanbHOIl cJy:KO0bI 10 HAA30pY B cepe 00pa30BaHUSA M HAYKH -

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HaHMeHOBaHHe
VY4eOHble ayAUTOpUH IS K-120, cepBep, KOHIULIMOHEP
IPOBEICHUS MainHHBIN 3a51
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JEKIIMOHHBIX 3aHATUH U
TEKYIEro KOHTPOJISA

VBI]

b-413, YueOnas

CTOJI MIPEnoiaBaTelis, CTOJ, CTYJI, JOCKa

ayIUTOPUS MeJIoBasi, MyJIbTUMEIUMHBINA TPOCKTOP, DKPaH,
JIOCKa MapKepHas
VYyeOHbIC ayAUTOPUH IS K-120, cepBep, KOHIAUITHOHEP
MPOBENCHUS MamuHHBIN 3aJ1
MPAKTUYECKUX 3aHITUH, NBIJ
KP u KII b-103, Yuebnas rapTa, CTOJ IPernoaaBaTes, CTOI

aynutopus kKad.

KOMIIBIOTEPHBIH, CTYII, IKad A7 JOKYMEHTOB,

"TM" Tym0Oa, I0CKa MeJIOBasi, MyJTbTUMEIHIHBII
MIPOEKTOP, IKPaH, KOMIIBIOTEP MEPCOHAIbHBIM,
KOHTUITOHEP
Y4eOHbIC ayAUTOPUH IS K-120, cepBep, KOHIAUITHOHEP
MPOBENCHUS MamuHHBIN 3aJ1
MIPOMEKYTOUHOU NBI]
aTTecTaluu b-103, Yuebnas rapra, CTOJ MPenoaaBaTess, CTON

aynurtopus Kad.

KOMHLIOTGpHLIfI, CTYII, I_I_IKa(b AJIs1 JOKYMCHTOB,

"TM" Tym0a, T0CKa MeJIOBasi, MyJIbTUMEIUITHBIN
MIPOEKTOP, IKPaH, KOMIIBIOTEP NEPCOHATBHBIH,
KOHJIMITUOHED
ITomereHus s HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI TIUCbMEHHBIH,
CaMOCTOSTCILHOM KomnberorepHbiit BEIIaIKa JJIs1 OHEKbI, KOMIIBIOTEPHAs CETH C
paboThl YHUTAJIBHBIN 3211 BbIX0JI0M B IHTepHET, KOMIIbIOTEP

IIEPCOHAIIBHBIN, TPUHTEP, KOHIULIHOHED

ITomemnienus miis
KOHCYJIbTUPOBAHMS

A-206, YuebOnas
aynurtopus Kad.

Kpecio paboyee, CTOJI IPEnoiaBaTess, CTOI
y4€OHBIH, CTYJI, MyJIbTUMEAUUHBINA TIPOEKTOP,

"OIIID" 9KpaH, J0CKa MarHuTHasi, 000py/I0BaHHE
y4eOHOe, KOMIIbIOTEP NMEePCOHATIBHBIN
SOII13-21, CTOJI, CTYJI, MyJIbTUMEIMIHBINA TPOEKTOP, IKPaH,
Aynuropus 21 JIOCKa MapKepHas
SII13-22, CTOJI, CTOJI JUIsi OPTTEXHUKH, CTYJI, IIKad JIs
Kabuner JIOKYMEHTOB, LIKad s OA€XK/1bl, KOMIIbIOTEpHAsI
COTPYJIHUKOB CeTh C BbIXOJIOM B MIHTEpHET,
MHOTO()YHKIIMOHAJIBHBIN LIEHTP, KOMITBIOTEP
IIEpCOHAJIBHBIN, IPUHTEP
SIID-25, CTOJI TIPENIOIaBATENS, CTOJI, CTON JUIS
Aynuropust OpPITEXHUKHU, CTYJ], JOCKa UHTEPAKTUBHAs,
KOMIIBIOTEPHAsI CETh C BBIXOOM B MIHTEpHeET,
KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIN
IIPOEKTOP, IKPaH, JOCKa MapKepHasi, KOMIIBIOTEP
MePCOHAIIbHBIN
SOII13-26, CTOJI IIPEI0/IaBaTENsl, CTOJI, CTYJI, BEIIaJIKa JIst
Aynuropust OJIeX/1bl, KOMITBIOTEPHAs CETh C BHIXOJOM B

WNHTepHeT, MyIbTUMEIUUHBIN IIPOEKTOP, IKPaH,
JIOCKa MapKepHasi, KOMIIBIOTEDP MEPCOHAIbHBIN

ITomemenus s
XpaHeHus: 000py10BaHuUs
1 y4eOHOT0 MHBEHTaps

A-219/a, KaObuner
COTPYJIHUKOB Kad.
"OIIIID"

Kpecio pabouee, cToJ Uit paboThI €
JIOKyMEHTaMH, TKad M1t 0J1eK b1, KA 1
XpaHeHUs] UHBEHTaps, TyMOa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTudeckoe MOACIIMPOBAHNUC CBAPOYHLBIX ITPOLICCCOB

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5

VYpaBHEHHE TEIUIONPOBOJAHOCTH U €r0 IPUMEHEHHUE JJIsl MOJISIIMPOBAHMUS POLIECCOB CBApPKH,
MJIaBKH, Maky U HatutaBku (TectupoBaHue)

['paHny4HbIE YCIOBUS U CBAPOUYHbIE HICTOYHHUKY TEIIOTHI (TecTrupoBaHue)

[Tonxone! Ditniepa u Jlarpanska a1 MOJEIMPOBAHUS SIBICHUN [IEpEHOCA IIPU CBapKe, IJIaBKeE,
naiike u HaraBke (TectupoBanme)

Metoa ruIpOAMHAMUKH CTIIXKEHHBIX YaCTHIL I MOJICITUPOBAHHMS ITPOIIECCOB CBAPKH, IIJIABKH,
naiiku 1 HarutaBku (TecTupoBanme)

Pa3paboTka nmporpammsl J1s1 MOACTHPOBAHHUS IIPOIIECca TEIIOMACCOTIEPeHOca IPH CBapKe,
IUIaBKe, MaiiKe W HaIUIaBKe JJIsl pa3pabOTKH TEXHOJIOTHI MPOU3BOICTBA YHEPTETUUECKOTO
o0opynoBanus (IIporpammupoBanue (kon))

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Henens 4 8 12 14 16
KM:

Pa3en muciumminibl

HCJII/I " 3aJ1a41 MaTEMaTU4YCCKOI0 MOACIIMPOBAHUA.
YucneHHoe pCHICHUC HECTALIMOHAPHOI'O YPAaBHCHUA
TCIIOMMPOBOAHOCTH TSI MOACIIMPOBAHUA TPOLIECCOB
CBApKU, IJIaBKH, MaKu U HAIlJIAaBKU
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[lenu u 3agaun MaTEMaTUYECKOTO MOJIETUPOBAHUS
IIPOLIECCOB CBAPKH, TUIABKH, TAWKHU U HAIUIABKH.
Knaccudukanus quddepeHnnanbHbIX YpaBHEHUH ¢ + +
YAaCTHBIMU ITPOU3BOJHBIMU 2-TO TIOPSAAKA. Y paBHEHUE
TEIIONPOBOAHOCTH.

YucneHHass MHTEpIpETaLys TPAaHUYHBIX YCIOBUH U
CBapOYHBIX MCTOYHUKOB TEIUIOTHL. AJTOpUTMHU3ALIUS
3a/1a4 TEIJIONEPEHOCA HA OCHOBE UCIIOJIB30BAHMUS
METO]1a KOHTPOJIbHBIX 00BEMOB

2.1

YucneHHas MHTEpIPETaLUs TPAaHUYHBIX YCIOBHUI U
CBapOYHBIX MCTOYHHUKOB TEIUIOTHL. AJITOPUTMHU3ALINS
3a/1a4 TEIJIONEPEHOCA HA OCHOBE UCIIOJIb30BAHMUS
METO]1a KOHTPOJIbHBIX 00BEMOB

Konuenmuu Diinepa u Jlarpanxa A MOASTUPOBAHUS
TEIIOMaccooOMeHa B KUAKON BaHHE MIPU CBapKe,
IUIaBKe, CBApKE M HaIUIaBKe

3.1

CpaBHeHue no1xo/10B Ditniepa u Jlarpanxa k
ONMCAHMIO MPOIECCOB MEPEHOCA B KUIKUX U
ra3oo0pa3HbIx cpenax. Ypasuenusi HaBre-CTokca. +
DopmMyJIHpPOBKA YPaBHEHUH MPHU UCTIOIb30BAHUH
noaxoja dDiepa.
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[Tonxon Duinepa: anroput™m SIMPLE u meToasbl
aNMpPOKCHUMAILIUN CBOOOIHOM MOBEPXHOCTH KHIKOM
BAaHHBI I MOJICJIMPOBAHUS ITPOIIECCOB CBapKH,
ILUIABKH, ITaliKY ¥ HaIlJIaBKU

4.1

[Tonxon Dinepa: anroputm SIMPLE. Meton "nunuu
TOKA - 3aBUXPEHHOCTB" JUIsl pEIIEHUs JBYMEPHBIX
3aJa4 TEIIOMaccoOOMeHa B C1a00CIKMMAaEMBIX
cpenax. MeTo/ bl anmpoOKCUMAIMKA CBOOOTHON
MMOBEPXHOCTH KHUIKON BaHHBI JIJII MOJCIIMPOBAHUS
MIPOIIECCOB CBApKH, MIABKU, MAWKU 1 HAIIABKU

[Tonxon Jlarpanxa: SPH-mMeTobI /U151 U3y4YeHUS
TEIJIOMAaCCOIePEeHOCca IPH CBapKe, MIaBKe, CBAPKE U
HAIlJIABKE

5.1

MeTtob! kpynHbIX yacTull. CpaBHEHHE METOJA
JUCKPETHBIX YaCTH U METOJA CIJIaKEHHBIX YaCTHULL.
KoHnennus merona ruApOAMHAMUKH CTIIaKEHHBIX
YACTHIL.

Bec KM, %:

20

20

20

20

20
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