MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE

b1.B.01.02

(uHOeKkc OucyuniuHsl)

BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

f

PABOYAS ITIPOTPAMMA JUCIHANINHEL

AJOKYMEHT MNMoArmcAH

QNIEKTPOHHOWM NOANUCHIO

Ceptudukat: 01219D8B0041AFADBE4FOBF799CD57D93E
Brnapeneu: Enbuos Banepuit BaneHtnHosuy
Oewncteutenen: ¢ 02.11.2022 go 02.11.2023

~\

VYpaieHue cBOMCTBAMHU HEPA3bEMHBIX COCTUHEHUI

(HaumeHo8aHUe OUCYUNIUHBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU

22.04.01 MarepuasioBezieHl€ U TEXHOJIOIMU MaTEPUAJIOB

HaIpaBJIEHHOCTH (TIPOdUIIB)

CBapKa U MaliKa HOBBIX METAJNIMUECKUX U HEMETaJTHUECKUX HCOPraHNMYCCKHUX MAaTCPpUAIIOB

®opma 00ydeHus: ouHas

I'on Habopa: 2023

O6mas tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 1

dopma KOHTPOJIA Hroro
Bua 3austuii 3aet
Jlexuym 8 8
JlaboparopHsbie 16 16
IIpakTHueckue
PykoB0OJCTBO: KypcoBbie paboThl (poekThi) / PI'P
IIpomexxyTouHas arrectaus 0,25 0,25
KonrakTHas pabora 24,25 24,25
CamocTosTenpHas padora 119,75 119,75
KonTpoJib

Hroro

144 144




Pabouyto mporpammy coctaBui(u):
JIOLEHT, K.T.H., ITamkun Oiner BanenTuHoBHY

(Oondicnocms, yuenoe 36anue, cmenenv, Pamuaus 1.0.)

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

. OtcyTcTBYET

Peniensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas mporpamma qucuMIuIMHbL coctaBieHa Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HaIMpaBJICHUS TTOATOTOBKU
22.04.01 MarepuasioBeieHHE U TEXHOJIOIMU MaTEPUAJIOB

Cpok neiicTBus padoueii mporpaMMsbl AucHUILIMHBI 10 «01» cenTsiops 2025 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«CBapka, 00paboTKa MaTepHuasIoB AaBJICHUEM U POJICTBEHHBIE ITPOLIECCHI»

(mporokon 3acenanust Ne 1 ot «03» centsiops 2022 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB — IIOMOYb CTYACHTY OCBOUTH OCHOBHBLIC IMPHUHIMUIIBI 1 BO3MOKHOCTHU YIPABJICHUA CBOM-
CTBaMU HEPA3bEMHBIX COEJMHEHUH.

3anauu:

1. Hayuuts omnpenensats Hanboliee BaKHbIE CBOMCTBA HEPAa3bEMHBIX COEIMHEHUH B 3aBUCH-
MOCTH OT YCJIOBHM DKCIUTyaTalllH.

2. [IpencTaBuTh pa3inuyHble IyTH UCCIIEI0BaHUs CBOMCTB CBapHBIX COEAMHEHUI B 3aBUCUMO-
CTH OT IIapaMeTPOB IIPOLECCa CBAPKH.

3. ChopmupoBath IpeCTaBICHUE O NOAX0/AaX K YIPABICHUIO CBOWCTBAMM CBAapHBIX COEAU-
HeHHfI, HCXOOd U3 CBA3U MCIKAY OKCIUTYAaTAHWMOHHBIMU XapaKTCPUCTUKAMU U ITapaMCTpaMH IPOLCC-
ca CBapKH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JucuumnnuHa «YTpaBieHHe CBOWCTBAMU HEPA3bEMHBIX COCAMHEHUI) OTHOCUTCS K TUCIHU-
IUTMHAM TI0 BEIOOpY BapuaTHBHOHN vacTH npodeccuonansaoro mukia (b1.B.01.02) yyeGHoro miana
MOJArOTOBKU Maructpa no HampasieHuto 22.04.01 «MarepuanoBefieHHUe U TEXHOJOIMU MaTepua-
JIOB», MarucTepckoi mporpammsl «CBapka M IaiKa HOBBIX METAUIMYECKUX M HEMETAINIMYECKHX
HEOPraHMYECKUX MATEPHAIIOBY.

JycuumiuHel, ydyeOHble KypChl, HA OCBOEGHUHU KOTOPBIX Oa3upyercs AaHHAsl IUCLUILIMHA!
«TexHonmorusi KOHCTPYKIIMOHHBIX MaTepuanoBy, «MarepuaioBeaeHue», « Teopusi cBapOUHBIX MPO-
1eccoBy», «TexHonorust 1 000pyI0BaHUE CBApKH IUIABJIIEHUEM U TEPMHUECKON pe3kmn», «Crnenuanb-

HBIE METO/IbI CBAPKUY, «MaTepuanoBeeHUEe CBAPKH U MAHKK».

JIMCIMIUTIHBL, y9eOHBIC KYPCHI, U1 KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKH, IIPHUO0-
peTaeMble B pe3yiabTaTe W3YYEHHUs JaHHOM IUCHMILTUHBI — HAyYHO-UCCIENOBaTeNbCcKas padora,
MOATOTOBKA MaruCTEPCKOM JAUCCEPTALIUH.

3. Ilnanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U KOHTPO-
JiMpyeMble KOMIEeTeHIU
(K01 1 HAMMEHOBAHUE)

NHauKaTopbl 10CTHXKEHUST
KOMIIETEeHI N1
(Ko 1 HAMMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
o0yueHust

[1K-6

Cnoco0eH npoBOAUTH IIPO-
€KTHO-KOHCTPYKTOPCKHE pa-
00THI C TPOBEPKOI COOTBET-
CTBHSI pa3padaTbIBaeMbIX
MPOEKTOB M TEXHUYECKOU
JOKYMEHTAIIUH CTaHapTam,
TEXHUYECKUM YCIIOBHUSM H
JPYTUM HOPMaTHBHBIM J10-
KyMEHTaM

N -1nx-6. Opranu3oBbIBaET Mpo-
BE€JICHUE MPOEKTHO-
KOHCTPYKTOpPCKHE PabOTHI C
IPOBEPKOIM COOTBETCTBUS pa3pa-
0aThIBAEMBIX TIPOCKTOB M TEXHH-
YeCKOW JOKYMEHTAIUHU CTaHaap-
TaM, TEXHUICCKUM YCIIOBUSM U
JIPYTHMM HOPMATHUBHBIM JIOKY-
MEHTaM B 00JIaCTH CBapKH.

N -2p1k-6. [IpoBOAUT TTPOEKTHO-
KOHCTPYKTOpPCKHE pabOTHI B 00-
JIACTH CBAPKHU U POJICTBEHHBIX
MPOLECCOB.

N I-3pk-6. OnipenesnsieT TeXHOI0-

THYHOCTH CBAPHOM KOHCTPYKIIUU
J000M CII0XKHOCTH, IOCTYITHOCTh
U 110CJICA0BATCIIbHOCTD BBIIIOJI-

3HaTh:

- IpOLIEypBI U NOPSATOK BHEIPE-
HUS pe3yJabTaToOB HAYYHO-
MCCIJIEIOBATENIbCKOM 1eATEeIbHOCTH
B IIPOU3BO/ICTBO;

- 0 CYIIHOCTH U MapameTpax oc-
HOBHBIX CIIOCOOOB yITpaBJICHUS
AKCILTyaTal[MOHHBIMH CBOWCTBAMU
CBapHBIX COCIMHEHHI 32 CUET BbI-
0opa mapaMeTpoB TEXHOJOTHYE-
CKOT'0 IIPOIECCA U PALIMOHAIIBHOTO
BBIOOpA MaTEPHAJIOB;

- 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
Y METOJMKAaX YIpaBJIE€HUs CBOM-
CTBaMU HEPA3bEMHBIX COEIMHEHUI
TIPY IPOSKTHPOBAHUH CBAPHBIX U
NasHbIX KOHCTPYKIUH (M3€THil).

YMeTn:
- TPAaMOTHO OPTaHWU30BHIBATH




®opMupyemMbie U KOHTPO-
JMpyeMble KOMIIETEHIIMU
(KO 1 HAUMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIETEeHI NI
(Ko ¥ HAMMEHOBAHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

HCHUS CBAPHBIX IIBOB, BKJIINOYad
JOCTYITHOCTB JIJISl BBITIOJTHCHUS
0CMOTpa M Hepa3pyLIArOIIETo
KOHTPOJISI.

N ]1-41x-6. BeimonHsieT pacyeTsl 1
OIpeeIsAeT ONTUMAJIbHbBIE TEX-
HOJIOTMYECKHUE PEKUMBI U TIapa-
METpPBI CBAPKU KOHCTPYKIUI

Hay4HO-UCCJIEI0BATEIbCKYIO JIes-
TEIBLHOCTh Ha MPEANPUATAN U
obecnieunBath 3 (HEeKTUBHOE BHE/I-
peHue e€ pe3yJabTaToB B MPOM3-
BOJICTBO C II€JIbIO YIYUIIIEHHUS CH-
CTEMBI YIIpaBJICHUS KaueCTBOM
CBApPOYHOI0 MMPOU3BOJICTBA;

- PEKOMEHI0BAaTh BO3MOKHBIE TEX-
HOJIOTUYECKUE TPUEMBI TTOTyUYEHUS
CBOMCTB CBApHBIX COCTUHEHUH C
3aJIaHHBIMU CBOIICTBAMU,

- pa3pabaThIBaTh TEXHHYCCKUE
MIPOIIECCHI U 33JIaHUsI HAa POCKTHU-
pOBaHWE U U3TOTOBJICHHE CBAPHBIX
Y TIAsTHBIX KOHCTPYKIIMM, BBIOUpaTh
000py0oBaHKE U TEXHOJIOTHYE-
CKYIO OCHACTKY M METOJIbI €ro IKC-
TUTyaTalMy IPU U3TOTOBICHUU H3-
bi(S13070% 8

Bnaners:

- IPE/ICTABIICHUSAMU O BIUSHUN
HAyYHO-UCCIIEeI0BATEeNIbCKON Aesl-
TEIHHOCTH HA CUCTEMY yIIpaBJie-
HUS Ka4ECTBOM B CBAPOYHOM IIPO-
W3BOJICTBE MPEATPUSATHS, U TIPOIIC-
Jypax BHEIPEHUS PE3yIbTATOB
Hay4HO-UCCIIEI0BATEIbCKON Jes-
TEIHHOCTHU B CYIIECTBYIOIIUE MPO-
IIECCHI CBAPOYHOTO MTPOU3BOJICTBA;
- METOJIaM{ MOJICTHPOBAHUS TPU
pa3paboTKe HOBBIX TEXHOJOTHYE-
CKHX TPOIIECCOB MTPOU3BO/ICTBA,
00paboTKM MaTepHaiOB U HaHECE-
HUS TIOKPBITHH TSl 00ecTieueH s
HE0O0XO0INMMOH HaIEKHOCTH, IKO-
HOMHYHOCTH U YKOJIOTUYECKUX T10-
CIIEACTBHIA;

- HaBBIKaMU TIPOEKTUPOBAHUS MIPO-
TPECCUBHBIX TEXHOJIOTHYECKHUX
MIPOIIECCOB U3TOTOBIICHUS CBAPHBIX
Y NAsHBIX KOHCTPYKLIHM C 3a/1aH-
HBIMH JKCILTyaTallMOHHBIMH Xa-
PaKTEPUCTUKAMHM C UCTIOJIH30BAHMU-
€M COBPEMEHHOT'O TEXHOJIOTHYe-
CKOTr'0 00OpY/IOBaHHS.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®DopMbI TEKYLIETO

Monayab Bun . HanMeHoBanue TeM 3aHATHH Oo0nemMm, HNHTepakTHB, KOHTPO.Ii
(pasnen) yueOHoM (yae6moii padoTI) Cemectp . Bbanabl a. (HaMMeHOBaHuUe
padoThI OLICHOYHOI0 Cpel-
CTBA)
Tema 1.1.
Jlek. |OGecneueHue paBHOMPOYHOCTH CBAPHOTO COEIH- 1 0,5 - - TecTsr
HEHUS, 33JAaHHOTO YPOBHS MEXaHUYCCKUX CBOHCTB
Tema 1.2.
Tek. Kaponpounsie n )KapOCTOI‘/:I’KI/Ie CBapHBIE COEU- 1 0.3 ) i TecThi
HeHusi. Koppo3noHHasi CTOWKOCTh CBapHBIX CO-
Pasen 1. SJIMHCHUH B PA3JIMYHBIX arPECCUBHBIX CPEIax
OCHOBHBIE 3KCIUTyaTalu- Tewa 13. .
OHHBIE CBOICTBA CBAHBIX Pabora cBapHBIX COCTMHEHUH TIPU 3HAKOIIEpe-
COeTHHEHH Jlex. |MEHHBIX Harpy3kax. 96eCHe‘leHI/IeVBLIHOCJ'II/IBOCTI/I 1 0,1 - - TecTsl
CBapHBIX coeMHeHUH. MI3HOCOCTOMKOCTh HarlIaB-
JICHHBIX CIIOEB C OCOOBIMH CBOHCTBAMHU.
Tewma 1.4.
VYmpasieHue CBOMCTBAMH IBA MTYTEM PEryIupo-
Tlex, |BAHHA €70 XMMHYECKOTO COCTABa, 3a CUET TepMO- 1 0.1 ) i TecThr
nedoopMalMOHHOTO [IKUKIIA cBapku. Poib Tepmu-
4yecKkoil 00paboTKH B 00€CIIeYeHNH IKCILTyaTalu-
OHHBIX CBOMCTB.
CP OCHOBHBIE PKCIUTyaTallMOHHBIE CBOMCTBA CBAPHBIX 1 15 ) i Breimmonnenue
COCTMHCHUI pedepara
Tema 2.1.
Pasen 2. Ponps xumudeckoro cocrapa mBa B MOJyYeHUH Ka-
TTpoeKTHPOBaHHE XHMH- YECTBEHHOI'O CBAPHOTO COEIMHEHUSI.
Jlek. |lTonsiTHe 1OM ydacTHsi OCHOBHOI'O METajlia B Me- 1 0,5 - - TecTnl

YECKOro cocraBa ME€Tajliia
miBa

Tajuie mBa. Pacuer copepkaHusl JIETHPYIOINX
3JIEMEHTOB B IIIBE C YY€TOM XUMHUYECKHX PEAKIIHII.
[Tpobnema pacyera MIONMAANM TPOTIABICHUS OC-




Monayab
(pa3znen)

Bun
yueOHoM
padoThI

HanMeHoBanue TeM 3aHATHH
(yueOHoO# padoThI)

Cemectp

Oo0nemMm,

Banabl

HNHTepakTHB,
4.

®DopMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI0 Cpeji-
CTBA)

HOBHOI'O MC€TaJlj1a.

Jlek.

Tema 2..2.

[Tonsarue rubkocTH nporecca cBapku. CBA3b
MEK1y THOKOCTBIO

1 BO3MOKXHOCTSAMM OIITUMU3AIMU ITIpOLecca. H3-
BECTHBIE MIPHEMBI 00eCIIeUeHHsI THOKOCTH TIPOLIEC-
ca CBapKu.

0,3

Tectnl

Jlexk.

Tema 2.3.

[TonsTre onpenensroniero gakropa. [Tapamerpsr
npoiecca capku. OTinune ycloBUM U PEKUMOB
CBapKu

0,2

Tectrl

CP

[IpoekTupoBaHre XUMHUYECKOIO COCTaBa MeTala
1Ba

20

Breimonnenue
pedepara

Paznen 3.

Omnpenenenue miomaiu
MOTICPEYHOTO CEUCHUS
HAIUTaBIIEHHOTO MeTaslia

Jlek.

Tema 3..1.

3aBUCUMOCTh HaNpPsHKEHUS Ha JIyre IpU CBapKe
IIaBSIIIUMCST SHGKTpO)IOM OT TOKa 1 I[I/IaMCTpa
AMeKTpoaa. YueT (opMbl BHEIIHEH XapaKTepH-
CTHUKHN UCTOYHHUKA ITUTAHUS HpI/I BI)I60p€ )II/IaMeTpa
TJIABSIIIETOCS IEKTPOAA.

0,4

Tectnl

Jlek.

Tewma 3.2. KoaddunueHTs! pacruiaBieHus 1
HaruaBku. Koagdunuent noreps Ha yrap u pas-
OpbI3ruBaHue. 3aBUCUMOCTb KOAPGUIIUEHTOB OT
TOKA U JMAMETPa dJIEKTPOJIHON MPOBOJIOKH.

0,3

Tectrl

Jlex.

Tema 3.3.

[Ipon3BOAUTENBHOCTD PACIIIIABIEHUS ANEKTPOIa U
HpOHSBOJII/ITeHI)HOCTB HaIlJIaBKH.

Teopernueckas 3aBUCUMOCTD ISl CKOPOCTH TIJIaB-
JeHus dekTpoaa. [IpeacrapineHne nporus3Boam-

0,3

Tectnl




Monayab
(pa3znen)

Bun
yueOHoM
padoThI

HanMeHoBanue TeM 3aHATHH
(yueOHoO# padoThI)

Cemectp

Oo0nemMm,

Banabl

HNHTepakTHB,
4.

®DopMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI0 Cpeji-
CTBA)

TEJIbHOCTH TIIABJICHUS B BUJIE CTENICHHOHN (PyHK-
LMH OT TOKA JJI Pa3iIuYHbIX JUAMETPOB JJIEKTPO-
Ja.

JIP

JlaGopaTopHas padora 1

Omnpenenenne pexXMMOB TUIABICHUS dJIEKTPOIHOM
MIPOBOJIOKH MTPH aBTOMATHYECKHUX CIOCO0ax Jyro-
BOI CBapKH.

Ortuers! o JIP

CP

OnpeﬂeneHI/Ie IIomaaun morIcpeYHoOro CCUYCHUsA
HaIlIaBJICHHOI'O METajljia

15

Brinonnenune
pedepara

Pazpnen 4.

Omnpenenenue Mmaomau
MOTIEPEYHOTO CEUCHUS
MIPOILJIABJICHOTO MeTallia

Jlek.

Tema 4.1.
Ocobennoctu (popMUpOBaHUS CBAPOYHON BaHHBI.
dopma u pa3Mepsl CBAPOIHON BaHHBI.

0,4

Tectnl

Jlek.

Tema 4.2.

PacueTHO-3KCIIEpUMEHTAIBHBIE METO/IBI OIIPEIE-
JIEHUs pa3MEpOB CBAPOYHOM BaHHBI. TOUYEYHBIN
HCTOYHUK Ha TIOBEPXHOCTH MOJTYyOECKOHEUHOTO
Tena.

Pacnipenenennslii HOpManbHO-KPYTrOBOW HCTOYHUK
Ha [TOBEPXHOCTH IIJIOCKOT'O CJIOS.

TemnepaTypHoe 1moJjie B IJIACTUHE OT JIEUCTBHS
HKMU.

0,3

Tectnl

Jlek.

Tema 4.3.

MareMatrnueckre MOJEIH pacyeTa pa3sMepoB CBa-
pouHOl BaHHBI. OnpeeseHne napaMeTpoB MoJIe-
IIN.

ArnnpokcuManys IIoNIaan MoNepeyHoro CeYeHus
CBApHOTO IIBa CTEMIEHHOM (pyHKIIMEH.

0,3

Tectrl

JIP

JlabopaTopHas pabora 2.

Otuers! o JIP




Monayab
(pa3znen)

Bun
yueOHoM
padoThI

HanMeHoBanue TeM 3aHATHH
(yueOHoO# padoThI)

Cemectp

Oo0nemMm,

Banabl

HNHTepakTHB,
4.

®DopMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHE
OLIEHOYHOI0 Cpeji-
CTBA)

Omnpenenenne pe;KMMOB CBapKH JIJIs IIOJTYyYEHUS
3aJJaHHOM MJIOIAIU POILIABICHHUSI OCHOBHOTO
MeTaJuIa.

CP

OnpeﬂeneHI/Ie IIom@aan orepeYHoOro CCUCHUA
IIPOIIIaBJICHOTO METaJlJIa

20

Brinonnenune
pedepara

Paszpnen 5. Texunueckue
XapaKTepUCTUKH 3P pek-
TUBHOCTH CBApKH

Jlek.

Tema 5.1. IToHsATHE TEXHUYECKUX XaPAKTEPUCTUK.
Tepmuuecknit KIIJI mpu cBapke miaBieHuEM.
[loronnast sHeprust cBapKu. Y iebHasi SHEPrusi CBap-
kd. VIHTerpasbHast CKkopocTh cBapku. MHTerpanbpHas
CKOPOCTb HAILJIABKU. 3aBUCUMOCTb YIEIIbHOM SHEp-
MY CBAPKH OT IAPAMETPOB IPOLIECCA IIsI CXEMBI TO-
YEYHOI'0 UCTOYHUKA HA ITOBEPXHOCTH IUIOCKOTO CIIOS
U pacIIpeesICHHOTO MICTOYHHMKA Ha TIOBEPXHOCTU
IJIACTUHBL.

0,4

Tectnl

Jlek.

Tewma 5.2. Y nenbHbIN pacxo] HATUIABJICHHOTO Me-
Tana. Y aeabHble pacxo/ibl (DIFOCOB U 3aIUTHBIX
ra3oB. CBs3b K03()(PUIIMEHTOB HAIJIABKH C yJI€Nb-
HBIMH PacXOJaMH.

0,3

Tectnl

Jlek.

Tema 5.3.Hactora HaruaBku. YactoTta cBapku n
MepHoJ] CBapKH. 3aBUCUMOCTh YaCTOTHI CBAPKH OT
[apaMeTpoB MpoLecca A CXEMbI TOYEYHOTO UC-
TOYHHKA HAa IOBEPXHOCTH TUIOCKOTO CJIOS U pac-
[IPEACIICHHOI0 UCTOYHUKA Ha ITIOBEPXHOCTH I1j1a-
cTuHbI. [I[puMeHeHNs 4acTOThl CBapKu AJIs OIpe-
JeNIeHHsI T0100uUs pa3IMYHBIX CBAPOYHBIX MPO-
I[ECCOB.

0,3

Tectrl

CP

TexHuueckue xapakTepucTHKU 3P PpeKTUBHOCTH
CBapKH

15

Brinonnenue
pedepara




®DopMbI TEKYLIETO

Bun . KOHTPOJIA
Monayab . HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, HNHTepakTHB, P
yueOHoM . Cemectp Bbanabl (HaMMeHOBaHuUe
(pa3znen) (y4eOHoii paboThI) u. 4.
padoThbI OLIEHOYHOI0 Cpeji-
CTBA)
Tewma 6.1.
Caapka ¢ moJorpeBOM MPHUCaI0YHOI MPOBOJIOKH.
Jlek. P P P P 1 0,4 - - Tectrl
CymHocTth criocoba, mapaMeTpsl mpoiiecca, moka-
3aTenu TeXHU4eCKor A((EeKTUBHOCTH.
Tema 6.2
Caapka B y3K a3JIeNKYy.
Jlek. P Y3KYIOp Y 1 0,3 - - Tectrl
p 6 CymHocTthb crocoba, mapaMeTpsl mpoiiecca, moka-
a3ned o. 3aTena TeXHUYEeCKON 23 PEeKTUBHOCTH
CriocoOb! TTOBBIIICHUS
. Tema 6.3.
TeXHU4YeCKOr A PeKTHB- . .
[1na3meHHas cBapka MPOHUKAIOLICH TyTOM.
HOCTHU CBapKu Jlek. 1 0,3 - - Tectbl
CymHocTthb crocoba, mapaMeTpsl mpoiiecca, moka-
3aTena TeXHUYEeCKOH 23PEKTUBHOCTH
JlabopaTtopHas pabora 3.
JIP  |Onpenenenue TexHudeckoi 3(p(HEeKTUBHOCTH CIIO- 1 4 - 2 Otuerst no JIP
co0a CBapKH.
CP CriocoObI MOBBIIIEHUS] TEXHUYECKOU AP (HEeKTUB- 1 20 Brinonnenune
HOCTH CBapKH pedepara
Tewma 7.1. Ilporpamma niis onpeneneHus pa3MepoB
Jlexk. N porp A pea p P 1 0,5 - - TecTel
CBApOYHOU BaHHHI.
Tewma 7.2.1Iporpamma asis onpeaeneHus miomajim
Pasgen 7. Jlek. porp P Al 1 0,5 - - Tectsl
CEYCHMS HAIUIABJICHHOTO METaJlIa.
Pazpabotka CAIIP pe-
Tewma 7.3. PacyeT XMuMHUECKOTO COCTaBa I11Ba C
PKIMOB CBAPICH TIBOB Jlex eToM K03 (DHUIIMEHTOB Mepexo/1a JETH 170:¢ 1 0,5 Tec
. . - - TBI
CTBIKOBBIX COEAMHEHUH C yi ! pexon pyrott ’
3JIEMEHTOB B IIOB.
3aTaHHBIM XUMUYECKUM
JlabopaTtopHas pabora 4.
COCTaBOM
JIP  |ABTOMaTH3MpPOBAaHHOE IPOEKTUPOBAHKE LIBA C 1 4 - 2 Otuetsl 1o JIP
3a/ITaHHBIM XUMHUYECKUM COCTaBOM.
Jlex. |Tema 7.4.CBsi3b MEXaHMUECKHX CBOMCTB COEUHE- 1 0,5 - - Tectbl




®DopMbI TEKYLIETO

Bu . KOHTPOJIs
Monayab o HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, HNHTepakTHB, P
yueOHoM . Cemectp Bbanabl (HaMMeHOBaHuUe
(pa3znen) (y4eOHoii paboThI) u. 4.
padoThI OLIEHOYHOI0 Cpeji-
CTBA)
HUS ¥ XUMHUYECKOT0 cocTaBa mBa. [louck onTu-
MaJIbHBIX YCJIOBUU U PEKUMOB CBAPKH.
Pazpaborka CAIIP pe:xumMOB CBapKH HIBOB CTHI- ammra
CP KOBBIX CO€IUHEHUN C 3aJaHHBIM XUMHUYECKUM CO- 1 14,75 - -
pedepara.
CTaBOM
A |- 1 0,25 - - Tectrl
Kontp. |- - - - - 3ayer
Hroro:| 144 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanuzanuu pa3IuvHBIX BUIOB yu4eOHOUM pabOTHI (JIEKIIUH, J1aOOpaTopHbIe PabOTHI, ca-
MOCTOATENNbHAsE pPad0Ta) CIOIB3YIOTCS CIIEAYIOIINE COBPEMEHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHHU:
- TEXHOJIOTHS TPAIUIIMOHHOTO OOYYEHHS (JICKIIMH, CAMOCTOsITEIbHAs paboTa);
- TH(POPMAIIMOHHBIE TEXHOJIOTUN (BU3YyaJbHBIC JICKIIMH, BBHITIOJHEHUE JTA0OPATOPHBIX paboOT ¢ HC-
MOJIb30BAHMEM IIPOrPAMMHBIX U TEXHUYECKHUX CPEICTB);
- UHTEPAKTUBHBIC TEXHOJIOTMH (paboTa B MaJIbIX TPYIINAX).

[IporpaMMa JUCHUIUIMHBI MPEAYCMATPUBAET MIMPOKOE UCIOIb30BaHUE B yU4€OHOM Ipoliecce
AKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN (KOMITBIOTEPHBIC JIEMOHCTpAIUH, pa3oop
KOHKPETHBIX CUTyalui, paboTa HaJl MPOEKTaMH) B COUYETAaHUU C BHEAYAUTOPHON CaMOCTOSTEIbHON
paboToii ¢ 11eNbI0 GOPMUPOBAHUS U PA3BUTHS MTPO(HECCHOHATLHBIX HABBIKOB 00YYarOIIHXCS.

[TomuMoO yKa3aHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN CTYJEHThl aKTUBHO MPHUBIEKAIOTCS K
YYaCTUIO B KA4eCTBE CIyIIATeNIed B HAYYHBIX CEMHUHapaxX KadeApbl, MPOBOISATCS KOHCYIbTAIHH
IIPU HaMlMCAaHUM IMYOJUKALUNA IO TEMaTHKE UCCIICOBAHMUS.

6. MeTonuyeckune yKa3aHusi 0 OCBOECHUIO THCIHILTHHBI

[Tpu ocBOeHHMH BCEX pPa3eNiOB AMCHUIUIMHBI HEOOXOAMMO COYeTaHHe Bcex (opM ydeOHOU
NEeSITeIbHOCTH: U3yYCHHE JICKIIMOHHOTO MaTepralia, BBIMOJIHEHUE 3a1aHUi Ha JTa00OpPaTOPHBIX 3aHs-
TUSIX KaK C UCIOJh30BAHMEM KOMITBIOTEpA TaK U 0€3 Hero, caMoCTOSTENbHAs paboTa ¢ peKOMEHY-
€MOH JINTEpaTypold W KCIOJIb30BAaHHE METOJMYCCKUX YKa3aHHWH, KOHCYJIBTAIlUK IPEIoaBaTeliei
IIpU BBIITOJHCHUN CaAMOCTOATCIIBHBIX pa60T. Ocoboe MecTO 3aHMMAET HHTCPAKTUBHAA MCTOIHKA
BBINOJIHCHUS U TPEJICTABJICHUS CTYJCHTOM IEpe]] TPYIIIOi pe3yIbTaTOB CBOMX JIAOOPATOPHBIX pa-
00T (TIpe3eHTalNH JTIOKIAIO0B).



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp

Koa koHTpompyemoi HaumeHoBanue
KOMIIeTeHIIUH (WJIN ee YACTH) OIIEHOYHOI0 CpeIcCTBa

Tecmosvie 3a0anus Nel-200
Bonpocwi k 3auemy Nel-21
Omuem no nabopamopuwvim pabomam Nel ... 4
Buinonnenue peghepama, cobeceoosanue

I1K-6

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. BpinoJaHeHue Ja0opaTopHbIXx pador Nel-4

JlaboparopHasi padora 1. Onpeae/jieHue pe;KMMOB IJIABJICHHUSA 3JIEKTPOAHOI MPOBOJIOKH

NMPHU ABTOMATHYECKHUX CIOC00aX AyroBoii CBapKH.

©CoNoR~wWNE

Dopma omuema no a1adopamopnoii pavome Nel (codeprcanue):

TUTyJIBHBIN JIUCT.

Llenas paboTHI.

[TporpamMmma paGoOTEHI.

Hcxonnbie JaHHBIE B TAOIMYHOM BHJIE.

3aKIIl0YeHrE O BUJIE CBAPUBAEMOT0 MaTepHara.

Br10paHHbIii HCXOHBINA PEKUM CO CCHIIKOM Ha HCTOYHUK WH(OpMALIUU.
CKOppEKTHUPOBAHHBIN HAYAJIBHBIA PEXKHIM.

Pe3ynbTathl 3KcriepuMeHTOB U pacueToB. OCHOBHBIE 3aKOHOMEPHOCTH
OObsicHEeHHE TTOJTyYEHHBIX PE3Y/IbTATOB U BHIBOIBI.

Jladoparopnasi paGora 2. OnpeaejieHde pPeKMMOB CBAPKM JJIsl MOJYYEeHUs] 3aJaHHOM

MJI0IAaau mMponjaBjJeHUuss OCHOBHOI0O MeTaJlja.

LCoNoOARWNE

NN E

Dopma omuema no n1adbopamopnoit pabome No2 (cooeprcanue):

TUTYJIBHBIN JTUCT.

[ens paboTHI.

[Tporpamma paGoTHI.

HcxonHble JaHHbIE B TAOJIMYHOM BH/JIE.

3aKJIFOUYEHNE O BUJIE CBAPUBAEMOI'0 MaTepraa.

Bb10paHHBI HCXOIHBIN PEKUM CO CCHUIKOM Ha MCTOYHUK MH(OpMAaIIUH.
CKOppEKTUPOBAaHHBINA HA4YaJIbHBIA PEKUM.

Pe3ynpTaTel 3KCIEPUMEHTOB U pacuyeToB. OCHOBHBIE 3aKOHOMEPHOCTH
OOBsicHEHNE TIOJTYYEHHBIX Pe3yJIbTaTOB U BBHIBO/IBI.

JlabopaTopnasi padora 3. OnpenejieHue TeXHHYeCKO# Y(PPEeKTHUBHOCTH CIIOCO0a CBAPKH.
Dopma omuema no 1adopamopnoii pavbome Ne3 (cooeprcanue):

TUTYJIBHBIN JUCT.

[lens paboTHI.

[Tporpamma paGoTHI.

Hcxonnblie faHHbBIE B TAOJIMYHOM BHJIE.

3aKJIIOUYEHNE O BUJIE CBAPUBAEMOI'0 MaTepUaa.

Br10paHHbIN HCXOJHBINA PEKUM CO CCHIIKOM Ha HCTOYHUK MH(OpMAaLIUN.
CKOppEKTUPOBAaHHBINM HA4YaJIbHBIA PEKUM.

Pe3ynbratrel 5kCiepuMeHTOB U pacueToB. OCHOBHBIE 3aKOHOMEPHOCTH




9. OOBsicHEeHHE TIOTYYEHHBIX PE3yJIbTaTOB U BHIBOIBI.

Jlaboparopnasi padora 4. ABTOMATH3MPOBAHHOE MPOEKTHPOBAaHME IIBA C 3aJaHHBIM
XHMHYECKHM COCTABOM.
Dopma omuema no n1adopamopnoii pavome Ned (cooeprcanue):
TUTYyNBHBIN JTUCT.
L{enb paboTHLI.
[Tporpamma paGoTHI.
HcxonHbie JaHHBIE B TAOIUYHOM BHJIE.
3akioueHre O BUJIE CBApUBAEMOI0 MaTepuaa.
Br10OpaHHbIi HCXOAHBIA PEXUM CO CCBIIKOW HA HCTOYHHUK MH()OPMAIUH.
CKOppEKTUPOBAHHBIN HAYAIbHBIA PEKUM.
PesynbTarhl 3KCIEpUMEHTOB U pacueToB. OCHOBHBIE 3aKOHOMEPHOCTH
OObsicHeHHE TTOTyYEeHHBIX PE3Y/IbTaTOB U BHIBOIBI.

CoNoA~WNE

Tpebosanusn Kk oghopmnenuro nadbopamopuvix pavom:

Otduer (WM MPOTOKOIN) TO JlabopatopHOil paboTe odopmisieTcs Ha JmMctax Oenol Oymaru
dopmata A4 (210x295 mm). TekcT U pUCYHKH pa3MEUIArOTCs C OJHOM cTOpOoHBI mucTa. [loms momx-
HbI OBITH HE MEHee 25 MM ciieBa U 15 MM cripaBa, cBepXy U CHM3Y. JIMCTHI, HAaUMHAs CO BTOPOTO,
JOJKHBI OBITH TPOHYMEpOBaHbI. [lepBbiM odopmitsieTcst TUTYIbHBINA TUCT. Ha crnemyromeit crpanu-
e (GopMyIHPYIOTCS 1eTb PadOThl M OMUCHIBACTCS XOA Pa0OTHI, MPHUBOAATCSA (eciu TpeOyercs)
(dbopMyIibl, pacueTHbIE COOTHOIICHHSI M Pe3YNIbTaThl pAaCYeTOB (IKCIIEPUMEHTOB) B BHJIE TaOIUIL, pU-
CYHKOB U rpauKoB. B COOTBETCTBUHU C MOyYEHHBIMH PE3YJIbTaTaMU JIEJIAIOTCS BBIBOABI 00 BBI-
MOJIHEHUH 3aanus. Hymepanust myHKTOB, TaOJIHII, CXeM, PUCYHKOB U TpaMKOB CKBO3HAsL.

Otuer odopmiseTcss B pyKONMCHOM WJIM MAaIIMHONKACHOM (PEKOMEHYeTCs) BapHaHTe, CIIH-
BAeTCs B CKOPOCIIIMBATEJIE WU TIEPEeIIeTaeTCsl.

Ilpouedypa oyenusanun nadopamopnoii padomsol.

[Ipu npueme nmabopaTopHON pabOTHI OIEHUBAETCS: TTOJTHOTA BBIMOJIHEHUS OMBITOB M YKCIIEPH-
MEHTOB, MOJIHOTa O(hOPMIIEHUSI OTYETa U IOCTOBEPHOCTh MOTYYEHHBIX PE3YIbTaTOB, CIOCOOHOCTH
CTYACHTA NMPOBOANUTE AHAJIM3 ITOJYUCHHBIX PE3YJIbTATOB WU J€JaTb BBIBOJbI, CTCIICHb ITIOHMMAHUS U
BJIQJICHUS MaTEPUAJIOM.

Kpumepuu ouyenxu:
- OIICHKA «3aUTEHOY BBICTABISETCS CTYACHTY, €CIH:
e paboTa BBHIMOJHEHA B MOJHOM 00bEeMe C COONIOCHUEM HEOOXOIMMOM MOCIEA0BATEIbHOCTH
IMMPOBEACHMS OIBITOB U I/ISMepeHl/If/'I;
® TIpU BBIMIOJIHEHUU U OPOPMIIEHHUU JTa0OpaTOPHBIX PabOT MPOAEMOHCTPUPOBAHO BIAJICHUE
METOJMKAMU U3MEPEHHUsI, KOHTPOIIS M AKCIEPUMEHTATBHBIX UCCIEOBAHUM TIPU pa3paboTKe
HOBBIX TEXHOJIOTHYECKUX TPOIECCOB MPOU3BOJICTBA, 00PaOOTKM MaTEepHaIOB M HAHCCCHHUS
MOKPBITUI, YMEHUE HCIOIb30BaTh TEXHUYECKUE CPECTBA, MIIAHUPOBATh U PEATU30BLIBATH
UCCJICIOBAHMS U Pa3pabdO0TKy TEXHOJOTHICCKUX MPOIECCOB, CTPYKTYPBI U CBOWCTB MaTepH-
alOB U M3JIETHH, a TaKKe BIAJCHHE METOAaMH MOJEIUPOBAHHS TpU pa3paboTKe HOBBIX
TEXHOJIOTHYECKHX TPOIIECCOB MPOM3BOACTBA, 00PAaOOTKH MAaTepUAIOB M HAHECCHHUS ITOKPHI-
THH;
® B IPCACTABICHHOM OTYCTC IMPABUJIBHO W aKKYPAaTHO BBIIIOJIHCHBI BCC 3aITUCH, Ta6J'H/II_II)I, pu-
CYHKH, YepTeXH, rpa( Ky, BEIYUCIICHHUS U CIETaHbl BHIBO/IBI,
® T[IOJy4YEHBI OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI 1O JabopaTopHOi padoTe.
- OIICHKA «HE 3a4TEHO» BBICTABISIETCS CTYACHTY, €CITH:
e paboTa BHINIOJHEHA HE MOJHOCTHIO, U 00BEM BBIMOJTHEHHON YacTH pabOThI HE MO3BOJISET
CeNaTh MPAaBUIBHBIX BBIBOJIOB;
® JJIM ONBITEI, UBMCPCHUS, BBIYUCIICHUA, Ha6J'IIO)]eHI/I$I BBITIOJTHCHBI HEIIPABUJIBHO,



IIPU BBIMOJHEHUH U 0(OPMIICHUH JTaOOpaTOPHBIX paboT HE MPOJAEMOHCTPUPOBAHO BIIAJICHUE
METOAMKAMU U3MEPEHMsI, KOHTPOJIS M IKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUM IIpU pa3paboTke
HOBBIX TE€XHOJIOTUYECKUX IPOLIECCOB MPOU3BOACTBA, 0OPAOOTKM MaTepHalioB U HAaHECEHUs
IOKPBITUHM, YMEHHUE MCIOJIb30BaTh TEXHUYECKUE CPEICTBA, INIAHUPOBATh U PEAIU30BbIBATD
UCCIICIOBAaHMS U Pa3padOTKy TEXHOJOTHYECKUX MPOILIECCOB, CTPYKTYPBI M CBOMCTB MaTepH-
QJI0B M M3JAEIMH, a TakKe BlaJeHHEe METOJaMM MOJEIMPOBAHUS IIPU Pa3pabOTKe HOBBIX
TEXHOJIOTHYECKUX MPOIECCOB MPOU3BOICTBA, 00PAOOTKH MaTEpHaIOB M HAHECEHUS MOKPHI-

THH.;
HC MMOJTY4YCHBI OTBCThI

7.2.2. CobecenoBanue.
CpencTBo KOHTPOJISl, OPraHU30BaHHOE KaK CIEIUalIbHAs Oeceqa MpemnojiaBateis ¢ o0ydaro-
IIMMCSI Ha TEMBI, CBA3aHHBIC ¢ M3Y4aeMOM JUCHHUILIMHON, M PACCUMTAHHOE Ha BBISCHEHHE 00beMa
3HAHMI 00YYAOIIErocs Mo ONPECIICHHOMY pa3ely, TeMe, MpodIeMe U T.11.

Ha KOHTPOJIBHBIC BOIIPOCHI I10 JIA00OPaTOPHOI padoTe.

Bonpocel no memam/pazoenam oucyuniunsl:

Ne
n/n

Koutpoanpyemsbie
pa3naeJinbl (TeMbl)
JMCIUTIJINHBI

Bonpocsl

OcCHOBHBIE  3KCIUTya-
TallMOHHLIE CBOMCTBA
CBAPHBIX COEIUHECHUI

OOecrnieyeHrue pPaBHOIPOYHOCTH CBAPHOTO COCAMHEHUS, 3aJaHHOTO
YPOBHSI MEXaHHYECKUX CBOMCTB.

KapornpouHsble U KapOCTOMKHUE CBAPHBIE COCTMHEHUS.

Koppo3nonHas cTOMKOCTh CBapHBIX COCAMHEHUN B Pa3jIU4HbIX arpec-
CHUBHBIX CpeJiax.

PaboTa cBapHBIX COEIMHEHH MPU 3HAKOTIEPEMEHHBIX Harpy3Kax.
O0ecneyeHre BEIHOCIUBOCTH CBAPHBIX COSAMHEHUH.
M3HOCOCTONKOCTh HAILJIABJICHHBIX CIIOCB C OCOOBIMU CBOMCTBAMU.
VYrpaBieHue CBOWCTBaMU IIBa NMYTEM PETYIUPOBAHMS €ro XUMHUYeE-
CKOT'0 COCTaBa, 3a CYET TEPMO1e(HhOOPMAITMIOHHOTO IHKJIA CBAPKHU.
Ponb Tepmuueckoit 006paboTku B OOECHeueHUU SKCILTyaTallnOHHBIX
CBOMCTB.

HpOGKTI/IpOBaHI/IC XHU-
MHYECKOT'O coCTaBa
METalljia mBa

Posnp xuMu4eckoro cocraBa IIBa B MOJYyYEHUH Ka4ECTBEHHOI'O CBap-
HOTO COCIMHEHMS.

[TonsiTvie [OIM y4acTHsi OCHOBHOT'O METaJlJla B METAJUIE LIBA.

Pacuer conepxaHus JETUPYIOLNIUX IEMEHTOB B IIBE C YY€TOM XHMHU-
YECKUX PEAKLUH.

[TpoGuema pacueTa mIoMAAH MPOIIABIEHHUS] OCHOBHOI'O MeTallja.
[TonsTHe rudkocTH mporecca cBapku. CBsA3b MEXY THOKOCTBIO

Y BO3MOKHOCTSIMU ONTUMU3ALMH MPOLECCA.

M3BecTHBIE TpHEMbI 0OecieueHUsI THOKOCTH MPOLIECcca CBAPKH.
[TonsiTue onpenenstoiero Gakropa.

ITapameTpsl mporecca CBapKH.

OTanyne yCcia0BUHM U PEKUMOB CBAPKH.




KonTpoaupyembie

Ne
w/n pa3aeJibl (TeMbl) Bomnpocsi
AMCUHMILINHBI
3aBUCUMOCTb HANPSDKEHUS Ha AYre MPU CBapKe IUIABALIUMCS DJIEK-
TPOJIOM OT TOKA M IMaMeTpa 3JIEKTPOa.
VYyer (opMbl BHEUIHEW XapaKTEPUCTHKH HMCTOYHUKA MHTAHUS TPU
BBIOOpE TMamMeTpa IUIaBSILErocs JIEKTPoa.
KoadduimenTs! pacriaBieHus U HATUTaBKH.
Onpenenenue IioIIa-
Koadduruent norepps Ha yrap u pa30opbI3ruBaHKE.
U TIONEPEYHOro ce- .
3 3aBuUCUMOCTh KOX((UIMEHTOB OT TOKAa M JAMAMETpa AJIEKTPOIHOMN
YEHUsl HaIUIaBJIEHHOTO
IIPOBOJIOKH.
MeTajuia
[Tpon3BOAMTENBHOCTh PACIUIABJICHUS 3JEKTPOAA W IPOU3BOAUTEIb-
HOCTb HaIlJIaBKH.
Teopernueckass 3aBUCHUMOCTb JUIsi CKOPOCTH IUIABJICHMS DJIEKTPOAA.
[IpeacraBnenre TpoU3BOAUTENBHOCTH IUIABJICHUS B BUJIE CTEIIEHHOU
(YHKIIMM OT TOKA JUIsl pa3JIMYHbIX JUaMETPOB 3JIEKTPOJa.
OcoOennoctu (hOpMHUPOBAHMS CBAPOYHOM BaHHBI.
®dopma u pazMepbl CBAPOYHON BaHHHBI.
PacueTHo-3KCnIEpUMEHTAIbHBIE METOJIbI ONPEEICHUSI pa3MEPOB CBa-
Onpenenenue POYHOI BaHHBI.
IJI01LA 1 ToueuHbIil HCTOYHHUK HA MOBEPXHOCTH MOJIYOECKOHEYHOIO Tea.
4 |MOTepeHOro Pacnipenenennslii HOPMAJIBHO-KPYTOBOM MCTOYHHMK Ha ITOBEPXHOCTH
CEUYEeHUS IIJIOCKOTO CJIOSI.
MPOILIABIICH- TemneparypHoe nose B miactule ot aeicteus HKH.
Oro mMeTajuia MareMaTtnueckue MOJENM pacyeTa pa3MEpOB CBAPOYHOW BaHHBI.
Omnpenenenue napamMeTpoB MOJAEIH.
Anmpoxkcumanys IIOIAgu MONEPEYHOI0 CEYEHNs CBApPHOTO 1IBa CTe-
neHHOW (QyHKIuEH.
[ToHsITHE TEXHUYECKUX XapPAKTEPUCTHK.
Tepmuueckuit KI1/] npu cBapke miaBiaeHuEM.
[Toronnas sHeprus cBapku. YJelbHas 3HEPrus CBapku. MHTerpaib-
Hasi CKOpPOCTb CBAapKW. MHTerpamspHas CKOpPOCTh HaIUIaBKU. 3aBUCH-
MOCTb YJI€JIbHOM DHEPTUU CBApKHU OT IApaMeTpoB IIpolecca Ui CXe-
MBI TOYEYHOTO UCTOYHMKA HA TIOBEPXHOCTH IUIOCKOTO CJI0s U pacipe-
JICJIEHHOTO MCTOYHHMKA HA MOBEPXHOCTHU IIACTHUHBI.
TexHnueckue xapak- .
VY aenpHBIN pacxo HaIIaBJIEHHOTO METajlIa.
S5 |repuctuku 3PQPeKTUB-

HOCTH CBApKH

VY nenbHble pacxobl (IIFOCOB U 3aLUTHBIX Ta30B.

CBs3b K03 (HUIIMEHTOB HAIUIABKYU C YIEIBbHBIMHU PACXOaMH.

YacroTta HarmaBku. YacToTa CBapKH U MEPHOJ] CBAPKH.

3aBHCHMOCTh YaCTOTBHI CBAPKH OT TMapaMeTPOB IpoIecca JJISI CXEMBI
TOYEUHOI'0 MCTOYHHKA HA MOBEPXHOCTH IJIOCKOTO CJIOSl U pacmlpejie-
JIEHHOTO MCTOYHHUKA HA TTOBEPXHOCTH TUIACTUHBI.

[TprMeHeHus YacTOThI CBApKH JIJIS OTIPEACTICHUS T0100US pa3TUIHbIX
CBapOYHBIX MPOIIECCOB.




KonTpoaupyembie

Ne
w/n pa3aeJibl (TeMbl) Bomnpocsi
AUCHHUILTHHBI
CBapka ¢ 1mo1orpeBoM Mprcag04HoMl nmpoBosioku. CymHOCTh croco0a,
napaMeTpsl porecca, MoKa3aTean TeXHUIeCKor Y3 HEeKTUBHOCTH.
CrniocoOb1 noBbIeHNs1|CBapKa B Y3KYIO Pa3JIeNKy.
6 TeXHU4ECKOH 3¢ dek-|CymHocTh crocoda, mapamMeTpsl Mmporecca, MoKa3aTelu TeXHUYECKOH
TUBHOCTH CBapKH s exTuBHOCTH
IIna3zmeHHas cBapKa IPOHMKAIOLIECH yroi.
CymHocTs croco6a, napaMeTpsl nporecca, Hoka3aTean TeXHUYECKOH
3¢ (HEeKTUBHOCTH.
Pazpabotka [Tporpamma asst onpejeneHust pa3MepoB CBapOYHOI BaHHBI.
CAIIP pexumoB cBap-|IIporpamMma [yist onpeaeneHus Ionaan CeYeH!sl HalulaBJIEeHHOTO Me-
KM IIBOB CTBIKOBBIX|TaJlja.
7 |coequHeHM Pacuer xuMu4eckoro cocraBa IIBa ¢ y4eToM K03(pduumeHToB nepe-
C 3aJIaHHBIM X0l JIETUPYIOIIUX JIEMEHTOB B ILIOB.
XUMHUYECKUM  cocTa-|CBsi3b MEXAaHUYECKUX CBOMCTB COEIMHEHUS M XMMHUYECKOIO COCTaBa
BOM miBa. ITouck onTUManbHBIX YCIOBUH U pEKUMOB CBApKHU.

Kpumepuu oyenxu:

- OIICHKA «3aYTEHOY» 3a COOECEeI0OBAHNE BBICTABISETCS CTYACHTY, €CIIM OH JIaJl TIOJHBIA OTBET Ha
BONPOCHI IO M3YYEHHOMY pa3zelny, Mmoka3aj IIyOOKoe M IOJIHOE 3HaHHE W MOHMMAaHUE BCETro
00b€Ma M3YYEHHOrO0 MaTepHalia; IMOJHOE MOHUMAHWE CYIIHOCTH PAacCMATPUBACMBIX IMOHSATHH,
SIBJICHUM ¥ 3aKOHOMEPHOCTEH, TEOpHil, B3aAUMOCBSI3EH.

- OLIEHKAa «HE 3a4TEHO» 3a cOOeCceJ0BaHNE BBICTABIISETCS CTYEHTY, €CIM OH HE CMOTI' AaTh OTBE-
ThI Ha BOIIPOCHI IO U3YUYEHHOMY pa3jiely, OTCYTCTBHUE 3HAHUS U TIOHWMaHUs Bcero o0béma u3y-
YEHHOT'0 MaTepHuaa.

7.2.3. Pedepar.

~N O Ol W~

Tunoewvie memul peghpepamos:

. Obecnieuenne xKapornpoYHOCTH CBAPHBIX COCAMHEHUH.

. OGecrieueHne KOPPO3MOHHON CTOMKOCTH CBAPHBIX COCTUHECHHIA.

. ObecnieueHne BHIHOCIUBOCTH CBAPHBIX COCTUHEHHIA.

. ObecrieueHre U3HOCOCTOMKOCTH HAIJIAaBJIEHHOIO MeTaslia.

. ObecnieueHne xKapoCTOMKOCTH CBAPHBIX COCAMHEHUI.

. ObecrieueHre MPOYHOCTH U YCTOMUMBOCTH CBAPHBIX KOHCTPYKIIHIL.
. YrpaBneHue cBOWCTBAMU MasHBIX M KJIEEBBIX COEINHEHUH.

Memoouueckue pekomenoayuu no HARUCAHUIO, MPEDOCAHUA K OPopMIeHUIO.

Pedepar opopmnsiercs

Ha jcrtax Oenoii Oymaru ¢popmara A4 (210x295 mm). Teker u pucyH-

K{ pa3MelaloTcs ¢ OJHOW CTOPOHBI jucTa. [losis JOKHBI OBITH HE MeHee 25 MM ciieBa U 15 MM
cIpaBa, CBEpXy M CHU3Y. JIMCThI, HAUMHAsI CO BTOPOTO, TOJKHBI OBITH IPOHYMEpOBaHbl. B TekcTe
pedepara packpbIBaeTCs MOCTaBIEHHBIA BONpPOC (TeMa), MPUBOIATCS (eciau TpeOyeTcs) pUCYHKH,
(dbopMyIibl, pacyeTHbIE COOTHOIICHUS B BUAe TaOnuil u rpadukoB. Hymepaius myHKTOB, TaOiull,
CXeM, pUCYHKOB U IpaduKoB ckBo3Has1. CChUIKa Ha MCIIOJIb30BAaHHYIO JINTEPATypy 00si3aTeNbHa.
Pedepar odopmisercs B pPYKONHMCHOM WM MAaITHHONMUCHOM (PEKOMEHIYeTCsS) BapHaHTE,
CIIMBAETCA B CKOPOCUIMBATEIIE WIN MEPETIETACTCS.

Conepxanne pedepara:
1. TuTynbHBIHA THCT.

2. 3amanue.




No ko

Conep:xanue.

Beenenue.

OcHoBHas cojepKaTeabHask 4acTb.
3akiroueHue (BbIBOJIBI).

Crnucok UCoIb30BaHHON JTUTEPATYPHI.

HpI/I npueMe pedepara OLIEHUBAETCS: MOJHOTA OMHCAHMS MOCTABIEHHOTO BOIpoca (TeMbl),

JIOCTOBEPHOCTh TPEJCTABICHHON WH(POpPMAIUHU, CTEIIEHb CaMOCTOSTEIBHOCTH TPU BBITIOJHCHHUH
pedepara, criocoOOHOCTh CTYACHTA IOHECTH MPEJICTaBICHHYIO B pedepare HHPOpMAIUIO U CAeNaTh
BBIBOJIbI, CTENICHb MIOHUMAHUS U BJIaJICHUS MATEPUATIOM.

Kpumepuu ouyenxu:

- OIICHKA «OTJINYHO)» BBICTABJISIETCS CTYACHTY, €CJIM OH IIPOJAEMOHCTPUPOBAJ IITyOOKOE U MOJTHOE
U3JI0KEHNE U TIOHMMAHUE BCEro 00béMa M3JI0KEHHOTO MaTepualla; MO0JIHOE IIOHUMAHUE CYLHO-
CTH PaCCMaTPUBACMBIX ITOHATUH, IBIICHUN U 3aKOHOMEPHOCTEM, TEOPUH.

- OLIEHKA «XOPOIIO» BBICTABIIACTCS CTYNEHTY, €CIU OH IPOAEMOHCTPHUPOBAI JOCTATOUYHOE 3HA-
HUE€ U NIOHHUMAaHUE U3JI0)KEHHOTO MaTepHalla; IOJHBIA, CUCTEMHBIN U IIPaBUJIbHBIM OTBET Ha OC-
HOBE U3YyUEHHBIX TEOPHI C HE3HAYUTEIbHBIMH OIIMOKAaMU U HEJJOYETaMU;

- OLICHKA «YJIOBJIETBOPHUTEIBHO» BBICTABJISAETCS CTYJEHTY, €CIIH OH IIPOJEMOHCTPUPOBAI IIJI0OX0€E
U3JI0KEHNE OCHOBHOI'O COJEpXKaHUs MaTepualla; HECUCTEMAaTU3UPOBaHHOE, (parMEeHTapHOe, He
IIOCJIE0BATENBHOE U3JI0KEHUE MATEPHUAIIa, 3aTPYAHECHHS C €r0 IOSCHEHUEM,

- OLICHKA «HEYJIOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CJIM OH HE BBIIOJIHUI pedepar.

7.3. OueHo4Hble CpeaCTBa IS NMPOMEKYTOYHOH ATTEeCTAllMM IO HMTOramM OCBOCHHS

AUCIHHUITINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTANNH

Cemectp 1
Ne B
OIpPOCHI K 324eT
n/n P y
1 OCHOBHBIE 3KCIUTyaTallMOHHBIE CBOMCTBA CBAPHBIX COCAMHEHUN
2 Ponp xumudeckoro cocrapa IiBa B MOJTYYSHHH COSMHEHUS C TpeOyeMbIMU CBOMCTBAMU
3 OcHOBHbBIE MTOHSTHS, 3aKOHBI CTATUCTHKH, TPUMEHUTEIHHO K OlLIEHKEe paboTOCIOCOOHOCTH
HEpPa3bEMHBIX COCAMHEHHUI.
4 JloJi y4acTHsi OCHOBHOT'O METaJUla B METAJLJIE IIBA U METOJIBI €€ ONPEACIICHUS
5 Bo3moxHOCTH pacdeTHOro onpeneaeHus MI0Maay IPOIJIaBIeHUs OCHOBHOTO METalIa
6 Bo3M0OXHOCTH pac4eTHOrO ONpeeaeHus IUIOIIAIN POIUIaBICHUS HAIIJIABJIEHHOTO METall-
na
7 [lepexon nerupyroux 3JI€MEHTOB B LIOB IPH CBapKe M3 CBapOUYHBIX MarepuanoB. Kosd-
(bUIIMEHTHI IEPEeX0/1a JISTHPYIOMIHUX JIEMEHTOB
8 Hcnonb3oBaHME pacyeTHOM CXEMbl TOYEYHOI'O JBHMKYIIETOCS MCTOYHMKA TEIUIa Ha TO-
BEPXHOCTH MOJTYOECKOHEYHOTO TeNa JIsl pacueTa XMMHYECKOTro COCTaBa IIBa
9 Hcnonbs3oBaHne pacueTHOM CXE€Mbl HOPMaJIbHO KPYroBOTO HMCTOYHUKA HAa MOBEPXHOCTU
IIJIOCKOTO CJIOS JUIsl pacyeTa XMMUYECKOT0 COCTaBa I1IBa
10 [Tokazarenu TexHudeckoi 3 PEeKTUBHOCTU CBAPKHU IUIABJICHUEM. Y IelbHAs YJHEPTHsI CBap-
KH. Y IeJIbHBIE PAacX0/ibl CBAPOUYHBIX MATEPUAJIOB.
11 [ToHsiTHE YaCTOTHI CBAPKU U HAILJIABKH.
12 [TyTu noBeIIeHUST TEXHUYECKOU A (HEKTUBHOCTH CBApPKH.
13 OmnpeneneHus B3aUMOCBSI3M TEXHUYECKUX MOKa3aresnei 3(pPeKTHBHOCTH CBApKU U CBOWCTB

CBAPHBIX COEAMHEHMI




Ne

/i Bomnpocsl k 3auety

14 TepMmudeckue MUKIIBI 30HBI I1BA ¥ TEPMUUYECKOTO BIMSHHUS U BO3MOYKHOCTH UX PETYJIUPO-
BaHMS MapaMeTPaMU CBapKu

15 Y4eT CKOpOCTH MPOTEKAHHWS TEPMHYECKUX IPOILIECCOB B 30HE BBICOKHUX TEMIIEpaTyp Ha
CTPYKTYPHBIC U3MEHEHUS

16 KomrekcHbli moaxo/ K ynpaBJIeHHIO CBOMCTBAMM CBAPHBIX COCAUHECHUI
Y CBSI3aHHBIE C HUM TTPOOJIEMBI

17 OCUHOBHBIG HaIlpaBJICHUSI UCCIEAOBAHUI 10 YIIPABJICHUIO CBOMCTBAMHU CBAapPHBIX COEIMHE-
HUH

18 Bo3moskHOCTH cHCTEM aBTOMaTI/IZjI/IPOBaHHOFO MIPOCKTUPOBAHUS TPH YIIPABICHUH CBOM-
CTBAaMU HEPA3bEMHBIX COCJIMHEHU.

19 MeTob! MOBBIIIEHHS 3KcnnyaTauH9HHblx XapaKTEPUCTUK HEPA3bEMHBIX COCAMHEHUN MpHU
pPa3IMYHBIX BUJIaX BHEITHETO BO3/ICHCTBHS.

20 TepMmudeckue MUKIBI U 30HBI TEPMUYECKOTO BIUSHUSA U BO3MOXKHOCTH MX PEryJIUPOBaHUS
rapamMeTpamMu CBapKH.

21 Br16op onTuManbHbIX peKUMOB CBapKU. OCHOBHBIE KPUTEPUH.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

®opma npose-

JAeHUs
CemecTtp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOYHOIM
aTTecTAlMH
[TonHbIi OTBET HA BOIIPOCHI 3a-
YEeTHOTo OuieTa, ryookoe u
ITOJTHOE 3HAHUE U TTOHMMaHHUE
BCEro o0bEmMa U3y4yeHHOro MaTe-
«3aYTCHO» puana; moJIHo€ TOHUMaHHUE CYII-
HOCTHU pacCMaTpUBAEMbIX TMOHS-
THM, SIBICHUN U 3aKOHOMEPHO-
1 Y CTHBIN 3a4eT 110 CTEH, TEOPUH, B3aNMOCBS3EN;
ouseram nosiHas copmupoBaHHocTh [1K

HesepHbiil 0TBET Ha OJIUH BOIIPOC
3a4eTHOro Ouiera, He CIoco0-
HOCTh OTBETUTH Ha JIOMOJIHUTEIb-
«HE 3a4TECHO» HBIE BOTIPOCHI, HE YCBOWJI U HE
PacKpbll OCHOBHOE COAEPKaHUE
yuebHoro Matepuana; [1K ne
c(OpPMHPOBAHBI.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYPa

Tun (yueOHuk, yuedHoe nocodue, yueo- .
Ne ABTOpBHI, (¥ ¥ Y I'on u3- KonuyecTBo B HayuHoO# 6nbm0-
3arsiaBue (3aroJI0OBOK) | HO-MeToAU4YecKoe Mocodue, MPaKTUKYM,
n/n COCTABUTEIH p.) TaHudA Teke / HaumenoBanune DbC
DIEKTPOHHO-ONOINOTEYHAS CH-
1 assizoBa U. C. MarepuanoBeeHue ebHoe mocodue 2020
Alasoin P 8 i crema "ZNANIUM.COM"
Caapka crieruanbHbIX DNeKTPOHHO-0MOIMOTeYHAs CHU-
2 | CmupHos U.B. DX H yaeOHoe mocodue 2023 P " "
CTaJiell U CIJIaBOB creMa "JlaHp
Teopust U TEXHOIOTHS
3 | Cunopos B.II. p COopHuKk 3a1a4 2023 bubmmorexka TT'Y
CBapOYHBIX NPOLIECCOB
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuMK, ydeOHOE KosmnuectBo B
nocodue, yue0Ho- HAy4HOii 6ubano-
Neni/m|  ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJi0BOK) ¥ I'og n3panus y
MeToAHYecKoe mocooue, Teke / Haumeno-
NPaKTHKYM, Jp.) BaHue 3bC
TexHonorus u obopyroBaHHE CBApKU ILJIaB- .
1 |Cunmopos B.II. u mp. Py P Y4ebHoe mocobue 2017 Pentozuropuii TT'Y
JIEHUEM: JJaOOpaTOpHbIN NPAKTUKYM
Heprpimos I I, Hlanmi /1. O6opynoBaHHE U OCHOBBI TEXHOJIOTUH CBAPKU
M., Pupu B. 11., Hcaes A. 1., MeTanI}JII)i)B [IJIaBJICHUEM U JaBJICHUEM: I:36 DTEKTPOHHO-
2 |KoGepnuk H. B., Konaes b. HOE H10COGHE UL BY3OR A Y4eOHuk 2021 OubIMoTEYHAS CU-
B., MunoBanoB A. B., Pri0Oa- UL BY crema "Jlanp"
gyk A. M.
METOJ. yKa3aHHs MO BbI-
Cunopos B.I1., MareMatnueckoe MOJAEIMPOBAHHUE IPOILIAB- A YK . .
3 IIOJIHEHUIO MTPAKTUYECKON 2012 Penozuropuit TT'Y
Cemucrenos. J[.A. JIEHUs MeTaJula Ipu CBapKe
paboThl
Anemnn H.IL, Caapka. Pe3ka. Kontpons: CipaBo4HHK B 2-X bubmuoreka TT'Y,
4 CrnpaBo4HHK 2004
Yepnpimes ['.I'. TOMax 12




8.3. Ilepeyens npodeccHoOHATBHBIX 023 TAHHBIX H MH(POPMALHOHHBIX CIIPABOYHBIX CH-

cTeM
1. HayuHo-TexHu4eckuil 1 Npou3BOACTBEHHBIN KypHaI «COOpKa B MallIMHOCTPOEHUH,
PUOOPOCTPOCHUNY». DNEKTPOHHBIA MoKyMeHT. Jloctym: http:// www.mashin.ru/ -
3ari. ¢ 3KpaHa.
2. Kypnan «CBapka UM  JUarHOCTHUKa». OJEKTPOHHBIM  AokymeHT. JlocTym:
http://svarka.naks.ru/ - 3arm. ¢ skpaHa.
3. Kypunan «CBapoyHOe TMPOU3ZBOACTBO». OJIEKTPOHHBIM  JOKyMeHT. JlocTym:
http://www.ic-tm.ru/ - 3aru. ¢ skpana.
4, Kypuan «TexHonoruss MamIMHOCTPOCHUS». OJIEKTPOHHBIM JOKYMeHT. JlocTyrm:
http://www.ic-tm.ru/ - 3aru. ¢ skpana.
5. Caiit ®enepaibHON CYKOBI 110 UHTEIUICKTYaTbHONH COOCTBEHHOCTH [DIEKTPOHHBIN
pecypc] : - Pexxum gocryma: http://wwwl.fips.ru - 3arm. ¢ sxpana.
6. Caiit HatimonaneHoro Arenrctsa Kontpossa CBapku [DnekTpoHHBIN pecypce] : - Pe-
KUM JocTyna: http://www.naks.ru - 3ari. ¢ skpana.
8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st
Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
noroBop Ne 757 ot 04.07.2018, cpok aei-
1 Windows: CTBUS — OECCPOYHO;
WinPro 10 RUS Upgrd OLP NL Acdmc koHTpakT Ne 1653 or 14.12.2018, cpok
JIeICTBUS — OECCPOUHO
HoroBop Ne 690 ot 19.05.2015r., cpok
5 Office Standart JIeHCTBUS - OECCPOYHO;

Horosop Ne 727 or 20.07.2016r., cpok
JIeNCTBUS - OECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOIMMOIi JJ OCYIIeCTBJIEHHS
00pa3oBaTeIbHOIO NMpoLecca MO0 JUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne | np. 00beKTOB AJ1s1 IPOBEICHUS IPAKTHYe-
. IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA
n/m | CKHUX U JIAa0OPATOPHBIX 3aHATHIA, MOMelLe-
HMI 1JI51 CAMOCTOATEJIbHOM padoThI 00Y-
YAKIHUXCH (HOMep ayAMTOPHH)
YyeOHast ayTuTopus AJis IPOBEICHHUS 3aH- Ctonbl yueHUUYECKHE, CTYJbs, JOCKA ayau-
THUM JIEKIIMOHHOTO TUTIA. Y4eOHast ayuTopus | TOpHasi (MarHUTHO-MapKepHasi), TPOEKTOP,
JUISL IPOBEICHUS 3aHIATUH CEMUHAPCKOTO TU- | CUCTEMHBIH OJIOK, 9KpaH C 3JEKTPOIPHUBO-
na. YueOHas ayauTopus s KypcoBoro mpo- | goM. [1K ¢ Beixomom B cetb MHTEpHET.
1 | eKTHpOBaHUS (BBITIOJIHEHUST KYPCOBBIX pa-
60T). YueOHast ayTuTOpus AJisi IPOBEICHUS
TPYIIIOBBIX U UHJIMBHUIyaJIbHBIX KOHCYJIbTA-
uui. YuebHas aynuTopus Ui IPOBeICHUs
3aHATUN TEKYIIErO KOHTPOJS U IPOMEKYTOU-
Hoit atrecrarmu. (A-303)
YyeOHast ayTuTOpUs AJIsk IPOBEICHIS 3aHS- Croust yueHndeckuil - 16 mr., CTya y4eHH-
9 THUH JIEKIIMOHHOTO TUTA. Y4eOHas ayaqutopust | yeckuit - 30 mr., cron pabouwii, qocka
JUIS IPOBEICHUS 3aHATUN CEMHUHAPCKOTO TH- | ayJUTOpHAas (MenIoBas).

na. YueOHas ayIuTopus JUisi KypcOBOT0 Ipo-




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1Jisl IPOBe/IeHUs] MPaKTH4Ye-
CKHX 1 JIAa00pPaTOPHBIX 3aHATHIA, IOMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00Yy-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

eKTHPOBAHHMS (BBIIOJIHEHUS KyPCOBBIX pa-
60T). YueOHast ayAuTOpus A7l IPOBEICHUS
IPYIIIOBBIX U MHIUBHYaJIbHBIX KOHCYJIbTa-
uil. YueOHas ayuTopus sl IPOBEACHHS
3aHATHUH TEKYLIETO KOHTPOJIS M MPOMEXKYTOY-
Hoit arrectaru. (A-403)

[TomerieHne s CAaMOCTOSITEIIbHON pabOThI
obyyaromuxcs (I'-401)

CTOJILI, CTYJIbs, KOMIIBIOTCPBI

[TomerteHre I CaMOCTOSITENILHOM paboThI
obyuarommuxcs (C-508)

Jocka ayauropHas (MenoBas), CTOJIbI y4e-
HUYECKHE, CTOJI IIPEN0AaBATEIbCKUH, CTY-
JIbs, CTEHIbI, IKA(BI.
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