MUHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUS
POCCUICKOU ®EJEPALINN
denepaabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIICTO 06paBOBaHI/I}I
«TONBATTUHCKUHN TOCYIAPCTBEHHBIN YHUBEPCUTET

b1.B.02.02

(wugpp oucyunaunwvl)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

MaremMaTuuecKkoe MOACIUPOBAHNUC CBAPOYHLIX IIPOICCCOB

(HaumeHoOBaHUE OUCYUNTIUHDL)

110 HAIIpaBJICHUIO ITOATOTOBKHU

10 HAIPaBJICHUIO TOATOTOBKH (CHEIUATIBLHOCTH)
22.04.01 MarepuanoBeicHHE U TEXHOJIOTUH MaTEPUAIIOB

(K00 u HaumeHoBaHUue HaANPAasieHUss NOO20MO8KU, cneyuarbHocmu 8 coomeemcemeuu ¢ I'OC BI1O/ @I'OC BO)

CBapka 1 maifka HOBBIX METAUTUIECKIX U HEMETAJUTMUECKUX HEOPTaHUICCKIX
MaTepHUAIIOB

(Hanpasnennocmo (npoguiv)/cneyuanuzayus)

dopma 00ydeHHs: OuHas
["ox Habopa: 2019

Pacnpenesienue 4acoB IMCHUILIMHBI 10 CeMeCTPaM M BUAaM 3aHATHI (110
y4yeOHOMY IIaHY)

KoaunuyectBo 3ET 4
Yacor no PYII 144
Buael KoHTpOIsA B IK3aMeHbI 3a4ernl Kypcosbie Kypcosbie Korrpoasmbie
ceMecTpax: MPOEKTHI padoThI (M':,af;f::mﬁ
(opmbI 00y4enus)
- p) - - -
NoeNe cemecTpoB
1 2 4 6 7 8 9 10 11 Hroro
3ET 4 4
1o ceMecTpam
Jleknuuu 8 8
JlabopaTtopHbie 16 16
IIpakTH4eckne - -
KonrakTHas padoTa 24 24
Cawm. pabora 120 120
Koutpoan
Hroro 144 144

ToabsarTu, 2019




Pabouasa nmporpamma cocrasiaena Ha ocHOBaHMM PI'OC BO u yueOHOro miaHa

HanpasJieHus noarotoBku  22.04.01 MarepuajgoBeIeHUE W TEXHOJIOTHU

MaTCpUuaJIOB

(k00 u Haumenosanue nanpaenenus nod2omosku, cneyuarbrocmu 6 coomsemcmeuu ¢ @I'OC BI1IO/PI'OC BO)

PeunensupoBanue padoueii mporpaMMbl JUCUMILIUHBI:

OtcyTcTBYET

VYyebnas (pabouast) mporpamma ogoOpeHa Ha 3acejaHuu Kadeapsl

COMJuPII (mporokon 3acenanuss Ne 1 ot « 30» aBrycra 2019 r.).

Cpok aeiictBusi padoyeil mporpaMmmbl AucHUILUIMHBI 10 «30» aBrycra 2021 r.

Cpox Oeticmasus ymeepoicoennou PIIJ: ons npoepamm bakanaspos — 4 2ooa, 01 npoepamm

Mmazucmpos — 2 200a, 01l NPOSPAMM CREYUAIUCTO8 — 5 Jlem.

Nudopmanus 00 akryaaunsanuu padoyeil mporpaMMsbl 1M CHUNINHBI:

[Iporokon 3acenanus kKageapbl No  oT «_ »

ITpoToxon 3acenanus kadeapnt No OT «__ »

ITpoToxon 3acenanus kadeapnt No OT «__ »

ITpoToxon 3acenanus kadeapnt No OT «__ »

COI'JTACOBAHO
3asenyrommii kadeapoit COMIuPII

(BBIMyCKarollell HanpaBJieHHE (CHENNUaIbHOCTD)) (noonucyv)

« » 20 T

YTBEPXJIAIO
3asenyrommii kadeapoit COMIuPII

(paspabomasweti PI]]) (noonucv)

« » 20 T

20 r.
20 1.
20 1.
20 1.
B.B. Eab1ioB

(1.0. Damunus)

B.B. Enbnos
(H.0. Damunus)




AHHOTAIUSA
JTUCHUILITAHBI
b1.B.02.02 «MaTteMaTHu4eckoe MOJACJMPOBAHNE CBAPOYHLIX MPOIECCOB)

1. Ilean W 3aAa4M U3yYeHUsI AUCHUNJINHBI (Y4e0HOT0 Kypca)

[lenb — naTh CTyiCHTaM MPEACTABICHUE O BO3MOXXHOCTSAX U OCHOBHBIX METO/aX
MaTeMaTUYECKOro MOJCIUPOBaHUSI Ha NpUMEpax CO3JIaHUs W HCHOJIb30BaHMUS
MaTeMaTUYECKUX MOJIENICH CBapOYHBIX MPOIIECCOB.

3amaun:

1. Jlath cTyaeHTaM NpEACTaBICHHE O BO3MOXKHOCTSIX W OCHOBHBIX METOJ/aX
MaTE€MAaTUYECKOTO MOJCIMPOBAHUSI Ha TMpPUMEpPAX CO3JaHUS U HCIOJb30BAHUS
MaTEMAaTHYECKUX MOJEJIEH CBAPOYHBIX MPOLIECCOB.

2. Hayunth knaccuukalmmy MaTeMaTHYECKHX MOJEICH, NMPUMEHSEMBIX B
HCCIIEIOBATENbCKON M MHKEHEPHOUN ITPaKTUKE.

3. HayunTh 0COOEHHOCTSIM pa3JIMYHBIX O3TAllOB CO3MAHUS W ITOCTPOCHUS
MaTeMaTHYECKUX MOJEICH.

4, CdopmupoBath BJIaJICHUE BO3MOKHOCTSIMHU MaTEMAaTHIECKOTO
MOJICTUPOBAHUsI HAa KOHKPETHBIX MOJEJISIX CBApOYHBIX MPOIECCOB B CPABHEHUU C
JTPYTUMH METOJaMU UCCIEAOBAHUS.

2. MecTo aucuumiunbl (yueoHoro kypca) B ctpykrype OIIOIT BO

JNucuuminHa «MartemMaTH4eckoe MOJIEIUPOBAHUE CBAPOYHBIX IPOLIECCOBY
OTHOCHUTCS K 4acTH, GOPMHUPYEMON yJaCTHUKaMU 00pa30BaTEIbHBIX OTHOIIICHUM.

Jucruminael, ydeOHbIe KYpChl, HA OCBOCHHH KOTOPBIX Oa3upyeTcs daHHas
nucuumuinHa (yueOHbId Kypc) — Briciias matemaruka, ®@usuka, Teopusi cBapOUHBIX
npoiieccoB, TexHoaorus u 000pyI0BaHuE CBApKHU 1aBieHueM, MudopmaTuka.

JlucuuIuinHbl, yueOHbIe KYpChl, JJIsi KOTOPBIX HEOOXOIWMBbI 3HAHUS, YMEHHS,
HaBBIKH, MpHOOpETaeMble B Pe3yJbTaTe M3YUYCHHS JTAHHOW MUCHMIUIMHBI (y4eOHOTo
Kypca) — HayuHo-uccienoBarenbckass TMpakTHKa, TMOJATOTOBKA MarucTepCKoOM
JUCCEPTALIMH.



3. Ilnanupyembie pe3yabTaTbl 00y4YeHHMs] MO AMCHHUILUIMHE (Yy4eOHOMY
KYpPCY), COOTHeCeHHble ¢ IUIAHHPYeMbIMHM  Ppe3yJIbTATAMH  OCBOCHHUA
00pa3oBaTeIbHOI MPOrPpaMMbI

dopMHUpyeMbIe H KOHTPOJIUPYEMbIE [Tnanupyemsbie pe3yabTaThl 00yYCHHS
KOMIICTCHIIUN
Cnocoben MIPUMEHSATH COBpeMeHHbIE | 3HATh: CYIIHOCTb COBPEMEHHBIX HH(POPMAIIMOHHBIX
KOMMYHHKATUBHBIC TEXHOJOTMH, B TOM | TEXHOJOTMH,  DIIEMEHTHl  IOHATUHHOTO  ammapara
YHClie Ha MHOCTPAHHOM(BIX) si3bIKe(aX), JUIS | UCCICOBAHUM,  CIOCOOBI WX  ONpEICNiCHUus U
aKaJeMHUYeCKOro H  MPOGECCUOHATBHOTO | UCIIONL30BAHUS MPH MOJICITUPOBAHUU CBAPOYHBIX CUCTEM
B3aumoeiicteus (YK—4) 1 TIPOIIECCOB

YMers: NpUMEHSATH — OPUKIagHBIE  MIPOTPaMMHBIE
CpelCTBa MPH PEUICHUH MPAaKTUYECKUX BOIPOCOB TIO
MOJEIIMPOBAHMIO CBapOYHBIX CHCTEM M IPOLIECCOB,
IPEICTABIIATh HCCIENOBATENbCKYI0 PaboTy, €€ TUIIOBBIE
paszesbl U Pe3yJIbTaThl UCCISTOBAHUN KaK CUCTEMY
Buiianern: KOMIIBIOTEpPHOH U OPTTEXHUKOH B IIaHe cOopa
n Kraccupukanuu  WHQOPMAIMOHHBIX  HCTOYHHKOB,
TEXHUKOW Mpe3eHTalui WHPOPMALMOHHBIX MaTepHaIoB

CrocobeH  opraHu3oBaTh  MpoBeneHHE | 3HATH: MaTeMaTUUYECKUE MOJIENN (PU3MUYECKHX MTPOIECCOB
aHaJM3a ¥ aHaJU3HPOBATh CTPYKTYPY HOBBIX | IIPU CBapKe, MaTEMaTHYECKHE MOJEIN

OCHOBHBIX M CBAapOYHBIX MAaTEPUAIOB, | HKCILTyaTALIMOHHBIX XapaKTEPUCTUK CBAPHBIX
aalTupoBaTh METOOAUKU HUcciIe10BaHUsA COCHHHCHHﬁ, MaTEMATHYCCKHNEC MOJCIIN OLICHKU
CBOWCTB CBapOYHBIX MaTEepPHAaJIOB, IPHUIIOEB, | SKOHOMUYECKOH 2((HEeKTHBHOCTH MPOIIECCOB CBAPKH
CBapHBIX M IAfHBIX COCOUHEHUM K | YMeTh: pacCUMTHIBATH MAPaMETPhl CBAPHOTO
NOTPEOHOCTIM MPOU3BO/ICTBA U | COeIMHEHNUs U ONTUMAaJIbHbIC 3HAYCHUS IapaMETPOB
pa3pabaTelBaTh  CIELHATIbHBIE METOAUKHU | pexxuMma

KOHTPOJIA CBOICTB CBAapOYHLIX MAaTEpHAIOB | BiajgeThb: HaBEIKAMU pa60TLI I10 COCTABJICHUIO U

u cBapHbIX coeauHenui (ITK-1) MIPOBEIEHHIO YKCIIEPUMEHTOB B 00JIaCTH CBAPOYHOTO
MIPOU3BO/ICTBA

CriocobeH  BbIOMpaTh METOI HAYYHOro | 3HATH: METOJBI 00OPAOOTKH PE3YNIbTAaTOB SKCIIEPUMEHTA 1
UCCIICZIOBAHUS, HCXOJAS W3 KOHKPETHBIX | IOCTPOCHUS Pa3INYHBIX TUIIOB MATEMAaTHYECKHX
3aja4, OPraHU30BbIBATh €r0 OCYLIECTBICHHUE | MOJeIer

u aHAJIN3UPOBATh pe3ynbTaThl ¢ | YMeTh: BBIOHpATH TUIAH MPOBEICHUS SKCIIEPUMEHTA MIPH
UCIOJIL30BAHUEM COBPEMEHHBIX METOJOB | MOCTPOCHUWH MaTeMaTHUECKON MOAETH U OTpeAeTICHIH
00paboTkun JTAHHBIX, o(opMIIATE | ONTUMAJIBHBIX 3HAUCHUH [TOKa3aTesel KauecTBa

MOJTyYeHHbIE PEe3yNbTaThl B BHUAE OTYETa, | BnageTh: HaBEIKAMU 00paOOTKU PE3yIbTaTOB

HAyYHOH ITyOJMKAluM, JOKIIa[a, TOTOBMTh | SKCIIEPUMEHTA U IIOCTPOEHHS MATEMATUIECKUX MOJIENEN
(mom  pYKOBOACTBOM)  JOKYMEHTBI K | B 00JIACTH CBAPOYHOIO MPOM3BOICTBA, HABBIKAMU I10
naTeHToBaHuIo, oopmiennto Hoy-xay (IIK- | ucnons3oBanuio 3HaHUS OCHOBHBIX MOJIOKEHUM

2) MATEeHTHOTO 3aKOHOATEIHCTBA M aBTOPCKOTO IpaBa
Poccuiickoii @enepanvu npu mMoAroTOBKE JOKYMEHTOB K
MATEHTOBAHUIO ¥ 0(OPMIICHHUIO HOY-Xay B 001acTu
MOJICTTMPOBAHMSI U YIIPABJICHUS] CBAPOYHBIMHU ITPOIECCAMH

Crocoben MOJEITUPOBATh Mporecchl | 3HATh: OCHOBBHI MATEMAaTHIECKOTO MOJICTUPOBAHUS U
00paboTOK W TPOTHO3UPOBATH PE3YILTATHI | INIAHWPOBAHHUE SKCIICPUMEHTOB

UX  OCYIIECTBICHHMs IIPH  DPA3IUYHBIX | YMeTh: BEIOMpATh U MPUMEHSATh METO/BI M CPEJICTBA IS
peXxumMax, B TOM 4YHUCJIC C HCIIOJIb30BaHHUEM MOACIIUPOBAHUSA, ONITUMHU3AlIUU, CTAHJAAPpTU3alluU U
CTaHJAPTHBIX  IIAKETOB  KOMIIBIOTEPHBIX | cepTH(HOUKAIIMH MPOIIECCOB CBAPKHU

IporpamMM M CPEJICTB aBTOMATH3UPOBAHHOIO | BiiajeTn: HaBbIKaMU pabOTHI CO CPEJCTBAMH JIJIS
npoektuposanus (ITKO-4) MOJICTTUPOBAHMUSI, ONITUMHU3AIINH, CTAHAAPTU3AINH U
ceprudUKaIKy IPOIECCOB CBAPKH




TemaTu4veckoe copep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)

Pa3znen, MMoapa3zaen, tema

MOYJIb
Pasnmen 1. Marematuueckoe | Tema 1.1. Monenu mis marematuudeckoro ooecneuenus CAIIP u s
MOJICIUPOBAHUE U | OKCTICPTHBIX CHCTEM
UH(POPMALIMOHHbIE
TEXHOJIOTMM B CBapoyHoM | Tema 1.2. MaremaTu4eckrue MOJEIH /I CBAPOYHBIX POOOTOB W B
IIPOM3BOJCTBE, HAyKe U | CUCTEMax YyIpaBJICHUS yTOBOM CBAPKU
TEXHUKE
Pa3nen 2. OcHoBuble | Tema 2.1. Merogosioruss MaTeMaTUYECKOTO  MOJEIUPOBAHUS
NPHUHIAIEI ¥ OCOOEHHOCTH | CBAPOYHBIX MPOIECCOB.
MaTEMaTHYECKOI0 Tewma 2.2. Xapaktepuctuka u Kiaaccudukaius (paxkTopoB, BXOISAIINX

MOJICJIMPOBAHUS TPOIIECCOB
JIyTOBOM CBapKH

B MaTCMaTH4CCKUEC MOICIN 00BEKTOB H IIPOLCCCOB

Tema 2.3. Knaccudukamuss MaTeMaTHYECKUX MOJCIICH CBapOYHBIX
IIPOLIECCOB

Tema 2.4. OcCHOBHBIE THUIIBI TEOPETUYECKUX MAaTEMaTUYECKUX
MOJICJIEW CBAPOYHON BaHHBI ITPU CBAPKE IIJIABJICHUEM

O01masi Tpy10eMKOCTh TUCUUILINHBI (YueOHoro kypca) — 4 3ET.




4. CTpyKTypa " coJep:KaHue JUCHUIIHHBI

MaTteMaTH4YeCKOe MOJICINPOBAHNE CBAPOYHBIX MPOIIECCOB

CCMCCTp HN3Yy4YCHUSA 2
Pazneua, Moapasnen, Tema Buabl yuedHo# padoTsl Heo0xoaumble Dopmbl Pexomenayemast
MOAYJIb KonTakTHas padora CamMocrosiTeJbHasi padoTa MaTepUaIbHO- TeKylero autepatypa (N\e)
(B yacax) TeXHHYECKHe KOHTPOJIs
BCEro = @opMbl IPOBEIEHUS (hopmbl opranuzanumn pecypcbl (HanMeHOBaHHe
E JIEKIHii, 1a00paTOPHBIX, €CaMOCTOATEJIbHOM OLEHOYHOI0
- z E NPAKTHYECKUX 3aHATHIH, % padoThI CpecTBa)
5 H 4 2 “;_'_ MeTOo/bl 00y4eHusl, §
=)
ElE E| 22 peanusyonue 4
=8 E_ 2 TIPUMEHsIEMYI0
<
= = e 00pa3oBaTe/IbHYI0
“ TEXHOJIOTHIO
Tema 1.1. Mogenu gisa Nzyuenue
MaTeMaTHIECKOTO KOHCTIEKTOB U Komnsrotep u
Pasmen 1. 110 /0|0 Jlexmus 12 . P - 1,3,6
obecrnieuennst CAIIP u PEKOMEHYEMOH IIPOEKTOP
Maremaruueckoe
JI1 BKCIEPTHBIX CUCTEM JINTEpaTyphl
MOJICIIMPOBAaHUE U
Tema 1.2.
nHpopMannOHHbIE
Marematudecku e
TEXHOJIOTUHU B N3yuenue
MOJIENIU JIJIsI TectupoBaHue
CBAapOYHOM KOHCIIEKTOB U Kommnsrotep u
CBapOYHBIX pOOOTOB U 110 /(0|0 Jlexmus 12 . 10 OKOHYAHHUIO 1,3,6
MIPOU3BOJICTBE, HAYKE U peKoMeHayeMOoun MIPOEKTOP
B CHCTeMax pazzgena Nel
TEXHUKE " JIUTEPATYpPHI
YIPAaBJIEHUS AYTOBOM
CBapKHU
Tema 2.1.
Uzyuenue
Merozonorus KOHCIIEKTOB U Komnsrorep u
MaTeMaTHYECKOT O 110 (0] 0 Jlexms 12 . P - 3,4,6,7
peKoMeH1yeMon MIPOEKTOP
MOJEITUPOBAHUS
JIUTEPaATypHI
CBAPOYHBIX NPOLECCOB.
Pasznen 2. OcHOBHBIE Tema 2.2.
TIPUHIIATIBI U XapaxkTepucTuka u
PHIIL p P Uzyuenue
0COOEHHOCTH KIaccu(UKaIus
KOHCIIEKTOB U Kommetorep u
MaTEMaTHYECKOTO ¢akrtopos, Bxomsnmxs | 1 | O [ 0| O Jlexmus 12 . - 3,4,6,7
pexoMeHayeMoin MIPOEKTOP
MOJICTUPOBAHUS MaTeMaTH4YECKue
. JITEpaTyphl
MPOIIECCOB JTYTOBOM MOJIEIH 00BEKTOB 1
CBapKu TPOIIECCOB
Tema 2.3.
N3yuenue
Koaccuguraus KOHCIICKTOB U Kommprotep u
MaTEMaTHYECKUX 21 00| 0 Jlexumst 12 . P - 3,4,6,7
. peKoOMeH1yeMoi TIPOEKTOP
MOJIeIel CBapOYHBIX
JITEpaTyphl
MPOIIECCOB




Tema 2.4. OCHOBHBIE

THUIIBI TEOPETHIECKUX W3zydenue TecTHPOBAHIE
MaTeMaTHYeCKUX KonrekcTHO-Hay4YHas KOHCIIEKTOB U Kommsrotep n P
N N 0 0 12 . 110 OKOHYaHHIO 4,5,6
MoJiesield cCBapouHOM JIEKIHs PEKOMEHyeMOM MIPOEKTOP pasena No2
BaHHBI IPU CBapKe JUTEPaTyphl B
TUIABJICHHEM
KomnbrotepHslif
Jl/p Nel. Brusinue p Ortuer no
Pabora B MainbIx Odopmienne KJ1acc, .
mapaMeTpoOB IyTH HA 4 4 12 n1a00paTOPHOIA 2,56
rpymmnax oTyera no padore MIPOTrpaMMHOE
IIMPHUHY [IBa pabote Nel
obecrieueHne
JI/p Ne2. Onpenencuue KomnerorepHsiit Oruer o
IapamMeTpoB PaboTa B ManbIx Odopmienue KJacc .
pametp 4 4 12 bop ’ nmabopaToOpHOA 2,56
TETIONCTOYHHKA TI0 rpyImax oTdera no pabore MIPOTPaMMHOE aGoTe No2
IIMpUHE Ba obecrieueHne P B
JI/p Ne3. Brustaue KomnerorepHsiit Oruer o
KOHCTPYKTHUBHBIX PaboTa B ManbIx Odopmienne KJiacc, .
. 4 4 12 nmabopaTopHOA 2,56
BO3MYILECHHH Ha rpymnmnax oTyera no padore pOrpaMMHOE aGore No3
LIMPHHY 1IBa obecrieueHne P B
JI/p Ned. Bniusinue KomnbroTepHsIif Oruer o
TEXHOJIOTUYECKUX Pabota B ManbIx Odopmienue KJ1acc, .
N 4 4 12 J1a00paTOPHOMA 2,56
BO3MYILECHHH Ha rpymnmnax oTyera no padore pOrpaMMHOE aGore Nod
IIMPHUHY II1Ba obecrieueHne P -
Hroro: 16 16 120

24




5. Kputepun u HOpMBbI TEKylIero KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlINH

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYyCKa

Kputepuu 1 HOpMbI OLIEHKH

Y cTHBIN 0ITPOC

[IpaBuibHBIE pelieHus
3a1a4

«3auTE€HO» - 3aJaud peIlieHbl, c(popMyIHpoBaHB OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI

«HE3auTEeHO» - 33Jaud HE pEeUICHbl WU pPEIICHbl C TPyOBIMHU
HApYIIEHUSIMH, HEBEPHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI

dopma npoBeacHUs
IPOMEKYTOYHOM aTTeCTALMH

YcnoBus nomycka

Kputepun 1 HOpMBI OLIEHKH

3a4eT - yCTHO 1o Ouietam

Brinonnenue BCEX
71a00paTOPHBIX u
pacy€THO-rpaPpUUECKUX
pabort

«3aYTCHO» CTyaeHT B TMeEIOM TMPaBUIBHO U
coJlepKaTeIbHO OTBETHJI Ha 2 BOMpoOca
omiieTa, JaJl HEOOXOIMMBIE MOSCHECHHS.
CTyaeHT JeMOHCTpUPYET 3HAHHUS B
MOJIHOM 00beMe MPeAMETHOM 00J1acTH

«HE 3aYTCHO» CtyneHT He Jan NpaBWIBHOTO
oTBeTa Ha 1 Bompoc Ouiiera




6. Kpurepun u HOPMBbI OLIEHKHU KYPCOBBIX padoT (IPOEKTOB)

KypcoBoii mpoekT uiam paboTta 1o JaHHOW AMCHUIIIMHE HE IPETyCMOTPEHbI

7. llpumepHasi TeMaTHMKa NHCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPa(PMUeCKUX U AP.)

No i/t Tembl HAyYHO-HCCIEA0BATEIBCKIX KYPCOBBIX paboT

1 PacueT u aHayim3 TepMUUECKUX HUKIJIOB Pa3IUYHBIX CIOCOOOB CBapKU

2 Pacuer cTpyKkTypHO-(a30BOr0 CcOCTaBa CBAapHBIX COEIUHEHUN CTalg
Pa3IMYHBIX
crioco0ax cBapKu

3 Pacuer XMMHuYecKOro cocTtaBa MeTajla IIBOB CBapHbIX COEIWHEHUU
HU3KOJIETUPOBAHHBIX CTAJIEH

4 Pacuer CKkJIOHHOCTM K OOpa30BaHUIO XOJOJHBIX TPEIIMH IIPU CBapKe
cTasieil HeTera3oBoro cCOpTaMeHTa

5 Pacyer ckIOHHOCTH K 00pa30BaHUIO TOPAYUX TPEIIMH MIPU CBapKe cTaliel
He(Tera3oBoro copTaMeHTa

6 Pacyer pecypca cBapHBIX COEJMHEHUH ra30He(TENPOBOJIOB

7 IToHsiTHE CBAPUBAEMOCTH, METO/IbI €€ OLIEHKH.

8 PacueTHpie MeTOABI OLIGHKM CBapHMBa€MOCTH  TPAAUIMOHHBIX U
NEPCHEKTUBHBIX TPYOOIIPOBOJIHBIX CTAJIEH.

9 Xapaktepuctuka U Kiaccupukauus — (aKTOpoB,  BXOIAIIUMX B
MaTE€MaTUYECKHE MOJEIH 0OBEKTOB U MPOLECCOB

10 CocraBneHue 11aHa dKCIIEPUMEHTA IS ONpEeIeHHs] 00JacTH KauyecTBa
M ONTHUMAJIBHOIO 3HA4YEeHMs Ui 3aJaHHOIO II0Ka3aTeslsi CBapHOIO
COEJIMHEHHSI

11 OCHOBHBIE THUIBI MOJENEH, NPUMEHSAEMBIX NPH MaTEMaTUYECKOM
MOJICJIMPOBAHUU CBAPOUYHBIX MPOIIECCOB

12 Br160p MeTo1a 00pabOTKH pe3yJIbTaTOB MPOBEACHHBIX SKCIEPUMEHTOB




8. Bonpocsl K 3a4éTy

Ne n/mt Bonpocsl

1 MatemaTuyeckrue MOJIEIH CBAPOYHBIX MTPOIECCOB U UX MPUMEHEHHE

2 Monenu ans maremarudeckoro obecrneuenus CAITP

3 MatemaTtuyeckue MOJICNH JIsl SKCIIEPTHBIX CUCTEM

4 Mogenu st IporpaMMHOT0 00eCIieYeHusI CBAPOYHBIX pOOOTOB U
POOOTOTEXHUYECKUX KOMITJIEKCOB

5 MatemaTuyeckue MOJIENIH B CUCTEMaX YIpaBJIeHHs MPOIleccaMy YyroBOW CBApKU

6 Posib MmaTemaTHUECKUX MOJIENIeH B aBTOMAaTU3UPOBAHHBIX CUCTEMAaX HAyYHBIX
HUCCIEe0BaHUN

7 MeTo0/10510THsl MATEMATHYECKOTIO MOJIEIIMPOBAHMS CBAPOUHBIX ITPOLIECCOB

8 MaTteMaTnyecKkuii (BBIYUCIUTEIBHBIN) SKCIIEPUMEHT

9 XapakTepucTuka u Kiaccuukanus GakTopoB, BXOISAIIUX B MATEMAaTHISCKUE MOJIEIN
00BEKTOB U MPOIIECCOB

10 Knaccugukanus MaTeMaTH4eCcKiX MOJIeIIei CBapOYHBIX MTPOIIECCOB

11 OCHOBHBIE THITBI MOJIEJIEH, TPUMEHSIEMBIX P MaTEMATUIECKOM MO/ICITUPOBAHUN
CBapOYHBIX MPOLIECCOB

12 Perpeccuonnbsle MaTeMaTHYECKUE MOJIENINM CBAPOYHBIX MPOIIECCOB U OCOOEHHOCTH UX
MCIOJIb30BaHUS

13 HetlipocereBbie MaTeMaTHUECKHE MOJETU U UX IIPUMEHEHUE JIJIs1 MOJEIUPOBAHUS
CBapOYHBIX MPOIIECCOB

14 OCHOBHBIE THITBI TEOPETHUECKUX MAaTEMAaTHUECKUX MOJIEEH CBApOYHOW BaHHBI TIPU
CBapKe IIaBIICHUEM

15 OObeMHbIE TEIJIOBbIE KATMJUIIPHO-THIPOCTaTUYECKIE MOAEIU U UX IPUMEHEHUE JIJIs
MOJICJIMPOBAHUS CBAPOYHON BaHHBI M ()OPMUPOBAHUS IBA

16 TenioBble MArHUTOTUIPOJUHAMUYECKHE MOJIETN U UX UCIIOIb30BAHUE JISI
MOJICJIMPOBAHMsI CBAPOYHOI BaHHBI

17 AJIeKBAaTHOCTh MaTEMATHYECKUX MOJIEIEH

18 OnTumu3zanus ¢ NOMOIIBIO PETrPECCUOHHBIX MOJI€TeH U MHOTO(aKTOPHOTO
IUIAHUPOBAHMSI IKCIIEPUMEHTOB

19 Oco0eHHOCTH ONTUMHU3ALMH TEXHOJIOTMYECKHUX MPOIIECCOB CBAPOYHOIO TPOU3BOJICTBA

20 CuHepreTuyeckuii NoX0/1 K MOJICIMPOBAHUIO CBAPOYHBIX MTPOIIECCOB




9. ®oHI OLEHOYHBIX CPEACTB /ISl MPOBEAEHUS] NPOMEKYTOYHON aTTecTAlMU

oﬁyqammnxca Mo JIMCHMIIJINHE

9.1. IacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

Kon
Ne KonTposmmpyembie pa3ieibl KOHTPOJIMPYeMOu HaumeHoBaHue
n/n (TeMbl) TUCHUILIHHBI KOMIIeTeHIIMH (WJIH OLIEHOYHOI0 CPeACTBA
ee 4YacTH)
1 Pazpnen 1-2 YK—4, TIK-1 Bormpocsr k 3a4éTy
2 JlaGopaTtophnast pabora Nel-4 [1IK-2, [IKO-4 OTaeTLI 10 1d0paTopHEM
paboram

9.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEePHAJIbl, He00X0AMMbIE 1JIs1 OLIEHKHU
3HAHM i, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapAKTEPU3YIOIIHUX 3TANbI
(opMupoBaHUA KOMIIETEHIMI B MpoLiecce OCBOEHHUsI 00Pa30BaTeIbHOMH MPOrpaMMbl

9.2.1. JlabopaTopHbie padoThl

1. Tema (mpoGsema)

JlaGopartopHnas padora Nel «BiusHue nmapameTpoB Iyrd Ha IIMPHHY IIBaY

JlabGopaTtopHnas pabota N2 «Ormnpezenenne mapaMeTpoB TEIUIOUCTOYHUKA IO IIIUPUHE TIBAY»
JIaGopartopHas padora Ne3 «BiusHue KOHCTPYKTHBHBIX BO3MYIIECHUH Ha NIMPHUHY IIIBaY
Jlaboparopnas padota Ned «BiusiHuEe TEXHOJOTMYECKUX BO3MYILEHUI Ha IIMPUHY 1B

2. AIrTOPpUTM BBINOJIHEHUS
. M3yunth mabopaTopHyIo paboTy
. [lonyunTh UCXOHBIE JAHHBIE

. CoctaBuTh ILIaH OKCIICPUMCHTA
. BBecTu ucxoHele JaHHBIE

01N N KW~

. OpopmMuth oTUET

3. Oxupgaemble pe3yJbTAThl

. O3HaKOMHUTBCS C MATEMaTHYCCKOMN MOACIIBIO

. HpOBCCTI/I MOACIIMPOBAHUC MTPOLECCa CBAPKH
. HpOBeCTI/I aHaJIN3 TTOJIYYCHHBIX PE3YJIbTATOB

Otuer no nabopaTopHOit paboTe JOIKEH COAEPIKATh

1. llems paboTHI.

2. 3agauu paboTBhI.

3. IlpoBeieHHBIE UCCTETOBAHMUS.
4. IlomyyeHHbIE pe3yIbTATHI.

5. BeIBOZIBIL.

4. Kpurepuu oueHku:

- OLICHKA «3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CIIN J'Ia60paTOpHLIC pa60TBI BBITIOJIHCHEBI B
IIOJIHOM O6’beMe, B COOTBCTCTBUU C 3aJaHUCM, JOITYCKAOTCA HESHAYUTCIIBHBIC IMOTPEITHOCTH,

BBITIOJITHCH OTYCT 110 pa60Te

- OIICHKA «HE€ 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU na60paT0pr,1e pa6OTBI HE BBIIIOJIHCHHI,
HMCIOT pr6BIe OI_I_II/I6KI/I, HC IMOATOTOBJICH OTYCT.




10. O0pa3oBaTe/ibHbIE TEXHOJIOTUHM U METOANYECKHE YKA3aHUSA M0 OCBOCHUIO M CUMILIHHBI

[Tpu peanu3anuu TUCHUIUIMHBI PUMEHSIIOTCS TEXHOJIOTHH TPAIUIMOHHOTO O0yUeHUS B
dbopMe ekl U caMOCTOSITENbHOM paboThl, KOHTEKCTHOTO OOyueHUus B (popMe KOHTEKCTHO-
WHOOPMAIIMOHHBIX M KOHTEKCTHO-HAy4YHBIX  JICKIIMH C  TPUMEHEHHEM  METOJIOB
MH(OPMALIMOHHOTO MOJICIMPOBAHUS, KOMIIBIOTEPHBIE IPOrPAMMBbI, MOJICIUPYIOIINE U3y4aeMble
MPOILIECCHI, JIaDopaTOpHBIE Pa0dOTHI MPOBOJSATCS HA YCTAHOBKAX M CTEHAAX, MPUMEHSEMBIX B
Hay4yHbIX uccinenaoBanusax B HOLL «Capkay.

OcBoeHne coaepkaHusi y4eOHOU AMCIMIUIMHBI OCYIIECTBISCTCS Ha JIEKIUAX U B
MIPOLIECCE CaMOCTOSITENIbHON y4eOHON JesTeNbHOCTH CTYAeHTOB. CreayeT oOpaTUTh BHUMaHUE
Ha BaXXHOCTh KOHCIEKTHPOBAHUS HA JIEKIMSIX W YUUTHIBATh PEKOMEHJAIMU MO H3YYECHUIO
JUTepaType A CaMOCTOSATEIbHOW MOATOTOBKM MO auciumuimHe. Ha mabGopaTopHbix padoTax
CTYIEHTHI (DOPMHUPYIOT HABBIKM CAMOCTOSITEIILHOTO MOJICITHMPOBAHMS PACIIPOCTPAHCHUS TeIlIa B
TEXHOJIOTHYECKOT0 Mpollecca CBapKH MaTepHara.



11. YueOHO-MeTOAN4YECKOE M HH(POPMAIIMOHHOE 00ecTedeHue

TUCHUILINHBI (Y4eOHOr0 Kypca)

11.1. O0s13aTeibHAS JIUTEPATypa

No bubnuorpaduueckoe onucanue Tun (yueOHUK, yaeOHOE KonuyecTtBo B
/1 nocooue, yueOHo- oubamoreke
METOMYECKOe TI0co0ue,
IIPAKTUKYM, Jp.)
1 AmmaroB  FO.H.  Maremaruueckoe ydaeOHoe mocodue ObC «JIanb»
MOJICTTUPOBAHUE  TPOU3BOJCTBEHHBIX

MPOLECCOB [DNEKTPOHHBIN pecypc]
yueb. nocobue / FO. H. Anmatos. - Uzn.
2-e, uctp. - Cankr-IlerepOypr : Jlanb,
2018. - 136 c. : wn. - (Y4eOHUKH IS
By30B. CrneuuanbHas JuTeparypa). -
ISBN 978-5-8114-3052-9.

2 Beenenue B MaTeMaTHYeCKOe
MOJIEITUPOBAHHUE [DneKTpOHHBIN
pecypc] : yue6. mocobme / B. H.
AmuxmuH [ 1p.]. - Mocksa : Jloroc,
2016. - 439 c. - ISBN 978-5-98704-637-
1.

YyeOHoe nmocodue A By30B

OBC
"IPRbooks"

11.2. lonosiHuTeIBHAS TUTEPATYPA H YUeOHbIe MaTepHAJIbI (Ay1MO0-, BH/1€010CO0H

H 1p.)
e (oun HayuHoit oubamorexku TI'Y:
Ne bubnuorpapuueckoe onucanue Tun (yueOHUK, Konunuectso
n/m yuebHoe ocobue, B
y4eOHO-METOIMUeCKoe | OMOIMOTEKe
nocoOue, MPakTUKYM,
ayJino-, BUIE0NOCoOus
U JIp.)
1 | Cunopos B. I1. Marematnueckoe
MO/JICIMPOBaHME MTPOIUIABICHUS MeTajlla IpU
CBapKe : METO/1. YKa3aHHUs MO BBIIIOJIHEHUIO
npakt. pabotsl / B. I1. Cunopos, /1. A. Meroa. yka3aHus 1o
Cemucrenos ; TI'Y ; MH-T MalIMHOCTPOEHUS; BBINTOJIHEHUIO ITPAKT. 62
kag. "Cpapka, 00paboTka MaTepHaioB pabot
JIaBJICHUEM U POACTBEHHBIE mporecchl'. - TT'Y. -
TomestTu : TI'Y, 2012. - 39 c.: ui. - bubauorp.:
c. 24. - Tlpun.: ¢. 25-37.
2 | Cugopos B.II. MaTemaruueckoe
MOJIETMPOBAaHUE SHEPTETUUECKUX MTPOLIECCOB
?BapKI/II na0. MPaKTUKYM / B. H.”CI/IIIOpOB; Ty JaGoparopHiii
; IH-T MammHocTpoenus; kag. "Cpapka, 71
MPAKTUKYM

06pa60T1<a MaTCpHraJIOB JaBJICHHUEM U

poacTtBeHHsbie npouecchl”. - TI'Y. - TonbsATTH:
TT'Y, 2014. - 193 c. : ni. - bubamorp.: c. 175-




No bubnmnorpaduueckoe onvucanue Tun (yueOHUK, KonuuectBo
/T yaeOHOe mocodue, B

yueOHO-MeToIu4ecKoe | OubImoTeKe
noco0ue, MPaKTHKYM,
ayJuo-, BUIEOTIOCOOHSI

¥ 71p.)
177. - Ilpwi.: c. 178-188. - ISBN 978-5-8259-
0771-0.
COI''TACOBAHO
JIupeKTop Hay4HOH OMOIMOTEKH A.M. AcaeBa
(noonucy) (U.0. Pamunus)
« » 20 1.

MII

e 1pyrue GoHIbL:
He ucnons3yrorcs

11.3. Ilepeyenn pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHHKANMOHHON  CeTH
"UnrepHer"

o Caitt ®enepanbHON CITY>KOBbI 110 UHTEIVIEKTYaIbHOH COOCTBEHHOCTH
[DnexTpoHHBIH pecypc]. — Pexxum gocryma: http://wwwl.fips.ru

o Webof Science [DnexktpoHHbIii pecypc] :MyIbTHAUCITUIUIHHAPHAS
pedeparuBHas 6a3a mannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum
noctyna : apps.webofknowledge.com. — 3ar. ¢ sxpana

o Poccuiickuii cepsep nateHTHOM nHpopmanuu EBponeiickoro
MAaTEHTHOTO BEJOMCTBA COOCTBEHHOCTH [DJIEKTPOHHBIN pecypc]. — Pexxum
nocryma: http://ru.espacenet.com

o Scopus[DnekTpoHHbIii pecypc] : pedeparuBHas 0a3a JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum m0CTyIIa : scopus.com. — 3ariL. ¢ 3KpaHa. —
S13. pyc.,aHri.

o Elibrary[OnexTpoHHblil pecypc] : Hay4Hasl 3JeKTpOHHasi OMOIMOTEKA.
— Mocksa : HOb, 2000 — Pexxum nmoctyna : elibrary.ru. — 3arn. ¢ skpana. — 3.

pyc..

11.4. IlepeyeHb NPOrpaMMHOIo0 odecneveHust

- Windows ([{oroBop Ne 690 ot 19.05.2015r., cpok nelicTBuUs - 6€CCPOUHO);
- Office Standart (oroBop Ne 690 ot 19.05.2015r., cpok neWcTBUS -
oeccpouno; loroop Ne 727 ot 20.07.2016r., cpok neHCTBUS - OECCPOUHO)




11.5.

Onucanue MaTepHAJbHO-TEXHHYECKOH 0a3bl,
OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOoLEcca Mo JUCHUILUIMHE (MOLYJII0)

HEOOXOUMOM I

Ne
n/n

HaumenoBanue
000py10BaAHHBIX
yY4eOHBIX
KaOMHETOB,
Jaboparopwuii,
MACTEePCKUX H Jp.
00BEKTOB AJIsl
NMpoOBeAeHUs
NPAKTHYECKUX U
J1a00paTOPHBIX
3aHATHIl

IlepeyeHb OCHOBHOIO
000pyI0BaHUA

DakTHYECKHU aJpec
y4eOHBIX
KaOHMHETOB,
JaboparTopwuii,
MAacCTepCKUX U ap.

IL1omans, M2

KoaunuectBo
MOCAT0OYHBIX MECT

A-303

VYyebnas
ayIuTOpUs
MIPOBEACHUS
3aHATHI
JIEKIIMOHHOTO THIIA.
YyeOHnas
ayIUTOPUS
MIPOBEACHUS
3aHITUH
CEMHUHAPCKOT0
THIIA. YyeOHas
ayIUTOpUs JUTSt
KYpPCOBOTO
MIPOEKTUPOBAHUS
(BBITIOJTHEHUS
KypCOBBIX paboT).
VYyebnas
ayIUTOpUS
MPOBEACHUS
TPYIIIOBBIX u
WHJIUBUTYTBHBIX
KOHCYJIbTALIUH.
VYyebnas
ayIUTOpUs
MIPOBEACHUS
3aHATHN TEKYILETO
KOHTPOJIS u
IIPOMEKYTOUHOU
aTTECTaIUH.

JJIA

JUIA

JJIA

JJIA

Cron
YYEHHUYECKUH, CTYIL,
J0CKa ayIuTOpHAas
(MarHUTHO-MapKepHas),
MPOEKTOpP, CUCTEMHBII
0JI0K, 9KpaH C
AEKTPOIPUBOJIOM.

445020 Camapckas
o6nacth, . TonpsarTy,
IlenTpanbHbii p-H,
yi. benopycckas,
o.14A

85,30

60

A-121

JlaGoparopus
"KoHTakTHas
cBapka'.YueOHas
ayIUTOPUS TS
MPOBEACHUS
3aHATUH

Mamwnna
creikoBast MCP-75

Mammuna CTBIKOBast
MCMY-150, Mammuna

TOYEYHON CBapKH,
cBapku MTII-806 ,

445020 Camapckas
o6macTs, T. TompaTTH,
IlenTpanbHbIil p-H,
yi. benopycckas,
o.14A

145,50

10




HaunumenoBanue

000py10BaAHHBIX
Y4eOHBIX 5
KaOMHETOB, DakTHYECKH aJpec g 2 E
Ne a1aboparopuii, IlepeyeHb OCHOBHOIO yuebubIx é § E
o/ | MACTEPCKHX M 1p. ofopynoBamms Kaﬁl/IHeTOB,U g z =
00beKTOB LIS Jadoparopuii, S 5 S
NpoBe/eHUs MACTEePCKUX M Jp. = <z 8
NPAKTHYECKUX U 2
J1a00paTOPHBIX
3aHATHH
CEMHUHAPCKOI0 Knemu TOYEUHOH
Trna.YueOHas CBapKH MTTII-806,
ayTUTOpUS s | Kommpeccop  K-25
KYpPCOBOTO Kamepa nuddysznonnoi
MIPOEKTUPOBAHUS CBapKH, Marmuna
(BBIIIOJIHEHUS moBHOM cBapku MIIIII-
KYPCOBBIX 200 , Mamna
pabor).YueOHas TOYCUHOH CBapKu
ayIuTOpHUs g | MTITY-200, Mamuna
MIPOBEICHUS TOUCYHON CBapKu
IPYIIIOBBIX u | MTM-150, Po6or wu
WHAWBUIYAIbHBIX | mKad ympasnenus [1P-
KOHCYJbTaIuii/ 601/60, [xad
VYueOHas METaJJIMYECKUM,
ayaUTOpHS s | Mamumaa TOYEYHOU
MPOBEACHUS CBapKu MTIIK-25,
3aHsaTud Tekyuero | [lpuntep, Kommsrotep,
KOHTPOJIA u | Jlocka ayAuTOpHAas
MIPOMEKYTOUHOU (memoBasi) ,  Cryn
aTTECTaIUH. YUYEHHUYECKUH, CTOJI
ydyeHu4eckni, MammuHa
pa3pbIBHAA P-20,
Bepcrak ¢ Teckamu.
PoGor MII-11 1,
Kunemu Toueunoit
I-401 Cron 445020, r. Toapsartu, | 84,8 16
KommbroTepH | yuennueckuii,  Cryn, | yi1. benopycckas, 14,
BIii KJIACC. | KOMIIBIOTEpP C BBIXOAOM | [IABHBIA KOPITYC
ITomemenne 11 | B CETh HHTEPHET.
CaMOCTOATEJIbHOMN
3 pabotbl. YueOHas
ayIUTOPUS TUTST
MIPOBEACHUS
3aHATHI
CEMUHAPCKOTO
THUIIA. VYyeOHnas

ayTUTOpUs TUTSL




n/n

HaumeHoBaHue
000py10BaAHHBIX
Y4eOHBIX
KaOMHETOB,
Jaboparopwuii,
MAaCTepPCKUX U Ap.
00beKTOB LIS
NPOBeICHUs
NPAKTHYECKUX U
J1a00paTOPHBIX
3aHATHI

IlepeyeHb OCHOBHOIO
o0opynoBaHus

DakTHYECKH aJpec
y4eOHBIX
KaOHMHETOB,
Jaboparopwuii,
MAacCTepCKUX u ap.

IL1omans, M2

KoaunuectBo
MOCAT0OYHBIX MECT

KYpPCOBOTO
MIPOEKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX pador).
YyeOHnas

ayIUTOPUS JUIS
MPOBEJICHUS
IPYIIIOBBIX u
WHIMBUTYQJIbHBIX
KOHCYJIbTALUH.
Vuebnas
ayJIUTOPHS JUIS
MPOBEJICHUS
3aHATUN TEKYLIETro
KOHTPOJIA u
IIPOMEKYTOUHOU

aTTeCcTanuu.




