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i 1. OFBbEM JUCHHUIIJINHBI

Beero: 14 3a4eTHbIX elMHHIBI TPY10eMKOCTH (504 akajeMHUYeCKHX yaca)
Qunas gopma odyuenus

B Ha Bcro CemecTp
Buj yueGnoii paGote! =
JUACLHILIAHY 2 3

3ayeTHbIe eTHHHIBI 15 6 8
AyaHTOpHBIE 3aHATHS (KOHTAaKTHAs padoTa ¢
npernojaBarejieM), BCEro 4acos 16 8 8
B TOM YHCJIE:
Jlexunn 8 4 4
[IpakTHueckue 3aHATH 4 4
JlaGopaTopHble paboThl 4 4
CamocrosiTesibHas paboTa, Beero 4acos 488 208 280

B TOM 4HCJI€:

Jpyrie BHIbI CAMOCTOSTEILHON paboTe!
(caMoCTOATEIbHOE U3YUeHHE TeM (pa3iesioB) 407 190 217
JIACIUIIIAHBI)

Beinonnenue KypcoBoi paboThl 36 36
[Toaroroska x 3a4ety 18 18 -
IToaroToBKa K 3K3aMeHy. 27 - 27
Buja npomexxyToYHON aTTecTaiiny 3auer IK3aMeH

O6mas TpyA0eMKOCTE AUCHUIIIHHBI H
TPYA0EMKOCTD 110 ceMecTpaM, 4acoB

504 216 288

2. MECTO JJUCIATIIUHBI B CTPYKTYPE OBPA30OBATEJIBHOI MPOT'PAMMbI

JluciuniaiHa «ABTOMATH3HPOBAaHHOE IPOEKTHPOBAHHE U IPOU3BOJCTBO CBAPHBIX
KOHCTPYKIHH» OTHOCHTCS K JIMCHMIUIMHAM MO BBIOOPY, 4acTH (OpMHpPYEMON yuacTHHKAMH
o0pazoBaTebHbIX OTHOLIEHHH, O10ka b1B./1B.01.02.

JucuunivHa — «ABTOMATH3MPOBAHHOE IIPOCKTHPOBAHHE H I[IPOM3BOJACTBO CBAPHEBIX
KOHCTpYKLHIt» Oazupyercs: Ha 3HAHUAX, YMEHUAX, HaBbIKaX, IPHOOPETEHHbIX 00y4arOUMMHUCs B
pe3ysbTaTe OCBOCHUS JUCLIMILTHH:

- MaTteMaTH4ecKkoe MOJENIMPOBaHHE OOBEKTOB U MPOLIECCOB B MAIIMHOCTPOCHHH;

- Koncrpyxropcko-texnonoruueckue CAIIP.

3HaHUS, YMEHHS ¥ HaBbIKH, IPHOOPETEHHBIE NPH U3YHYEHHMH HCLMILIMHBI HEOOXO0IMMbI
JUISL OCBOGHHU A MOCEAYIOLIMX AACLUIIINH:

—Hayuno-uccrenoBatensckas pabora;
—TexHonorn4eckas (IPOEKTHO-TEXHOJIOIHYECKas ) IPAKTHKA,
—Beinycknas kpanuduxaMonnas pabora.

3. [INIAHUPYEMBIE PE3YJIbTATBI OGYUYEHU S

L1eJ1bI0 AMCLMILIMHBL « ABTOMATH3HPOBAHHOE IIPOEKTUPOBAHHE U IPOU3BOICTBO CBAPHBIX
KOHCTpYKLHi»  siBisiercss  (OPMHUPOBAHHE  CHCTEMHBIX — 3HAHMH,  HANPABJICHHBIX  Ha
[IPOEKTHPOBAHHE H OPraHM3ALMIO MPOM3BOJCTBA CBAPHBIX KOHCTPYKIHH M3 COBPEMEHHBIX
MaTepHaIoB ¢ 3aJJAHHBIMH 3KCILIY aTALMOHHBIMU XapaKTCPUCTHKAMH.

3a/1a4aMK M3YYEHHs JUCUUIIIHHBI SBJISAIOTCA: MOHUMaHHE METOI0IOTHH
ABTOMAaTH3HPOBAHHOIO MPOEKTHPOBAHHS CBAPHBIX KOHCTPYKIHH H TEXHOJIOTHH HX H3TOTOBJICHHSI;
[IOHMMaHHE COCTaBa CHCTEM AaBTOMATH3MPOBAHHOTO IMPOEKTHPOBAHHS M3  IIOACHCTEM




MaTeMaTHUYECKOro, TPOrpaMMHOr0, HH(OPMALMOHHOIO, TEXHHYECKOTO, METOAHMECKOro "
OpraHH3alMOHHOr0 00ECHEHEHH A H X B3aUMOCBA3H.

[COMITeTEHIHH, (POPMUpPYEMBIE B PE3YIIBTATE OCBOCHMS HCIHIIIMHEL
CrocoGen pa3paGaTblBaTh KOHCTPYKIMIO H3IC/THH, CPEACTB TEXHOJIOTHIECKOrO OCHAIIEHHS,
CpEJICTB ABTOMATH3ALMH M MEXaHM3ALMH TPOM3BOJCTBA, A TAKKE WX DJIEMEHTBI, TPUMEHASA
CperCTBa aBTOMATH3AHH POCKTHPOBAHHA (TIKA-1)

B pesybTaTe H3yUeHHs JHCLHILIMHBL o0yvaronuiics J0JKeH:

3HATh: METOJIONIOTHIO ABTOMATH3MPOBAHHONO NMPOEKTHPOBAHMS CBAPHDLIX KOHCTPYKLHH,
Y3J10B ¥ TEXHOJIOTHH MX H3TOTOBJICHHS, MATEMATHICCKUE (OpMYITHPOBKH H AlITOPHTMBI IPHHATHS
MPOCKTHBIX ~ pelleHuH, —OpraHH3alMOHHYI0  CTPYKTYpy — CHCTEM ABTOMATH3UPOBAHHOTO
NpOeKTUPOBaHHS U TPeOOBaHHA, NPEABIBIIEMBIC K TEeXHHYECKOMY, JTHHIBHCTHIECKOMY,
MaTeMaTHyecKkoMy, POrpaMMHOMY, METOIUYCCKOMY obecneuenuto (ITKJ-1);

yMeTh: Mpeo6pa3oBbIBATE TEXHHYECKHE M TEOPETHHECKHE 3HAHHUA B (opMaH30BaHHbIC
ONMCAHHS, COCTABJIATH AJITOPUTMBbI IIPOCKTHPOBAHHS CBAPOUHBIX 00bexToB, GOpPMYJIHPOBATH
3a1aHus Ha CO3IaHNe WM COBEPLICHCTBOBAHUE MOACHCTEM CAIIP, a taxxe paboTaTh B pexunme
[ONB30BATE/s CHCTEM aBTOMATH3UPOBAHHOTO MPOCKTHPOBAHHSA CBApHBIX KOHCTPYKLMH M
IIPOCKTHPOBAHHS TEXHOJIOTHH CBAPOYHOro NpOU3BOJCTEA (TIKO-1);

BJIaJIeTh HABBIKAMH aBTOMATH3HPOBAHHOIO IIOHCKA HauOoJIee ONTHMAJIbHBIX BApHAHTOB
BBIMOJIHEHMS CBAPHBIX COeTHHEHNH, ABTOMATH3HPOBAHHOTO o opMIICHHS KapT TEXHOJIOIHYECKHX
NPOLECCOB  COOPOYHO-CBPOUHBIX  paboOT, OLEHKHM CBAPUBACMOCTH cTaneil W CHJIaBOB C
MCTIONBb30BAHMEM NaKeTa IpUKIagHbx nporpamm (TTKJI-1).

4. CONEP)KAHUE AUCLUILJINHbI

4.1. VueOHO-TeMATHYECKUH NJIAH

Cemectp 2
KoJiHuecTBO 4acoB
Homep T KOHTAKTHOI paboThbl ¢
PyGex  |paszena [HaumeHoBaHHE pa3aena, TeMbl JHCIMILIHHbI pero/aBaTeieM
TCMBI VIEKLIMH MPaKTHYECKHE
3aHATHA
Py6ex 1(1 Bpegene. Llens 1 3an1a4i JUCLHIUIMHEL, €€ POTIb U 0.5 =
MecTO B 001Iel cucTeMe MOATOTOBKH MarkcTpa. ’
2 [TpoueLypHas MOJIENb IPOCKTHPOBAHMSL. 0,5 -
3 OGBEKTHI TPOEKTHPOBAHUA H MX I1apaMeTphbl.
0606menHas MaTEMaTHYECKast MOJIENb 0OBEKTOB 1 -
NPOEKTUPOBAHHSL.
PyGexHblil KOHTPOJIb Ne 1 - 0,5
Py6ex 2 [4 [TocTaHOBKA M pelIeHNE 3a/1a4 CTPYKTYPHOIo 0.5 i
CHHTE3a. 2
5 [locTaHoBKa M pelLIeHHE 3a7au MapaMeTPUYecKoro
cuHTe’a ¢ MCIOJb30BaHHEM  (PYHKUHOHAIBLHBIX - 1,5
MaTeMaTHYECKUX MOJIENIeH.
6 OnTEME3ALHS TPOSKTHOrO peinenus. CTpyKTypHas 1 1 i
rmapamMeTpHIECKas ONTHMHU3IALMSL.
7 Ocobennoctu Baeapenns i sxcrtyaraun CATIP TIT 0,5 s
9 CocTaBjieHHe TEXHOJOTHYECKON JIOKyMEHTallund Ha
TMPOU3BOJICTBO CBapHBIX KOHCTPYKIHH C - 1,5
npumenerneM OBM. ECK/ n ECTH.
PyGesxnblii KOHTPOJIb Ne 2 - 0,5
Wtoro 4 4




Cemectp 3

KonuyecTBo yacoB
Homep u ;
- KOHTAKTHO# paboThl C
Pybex z A HaumenoBanue paszzena, TEMbl JHCLUIIIHHBI peroiaBaTelieM
JIEKIHA  nabopaTopHbIe
TEMBI
paboThl
Py6ex 3 1 |Beenenue. CoBpeMEHHBIE IPEJICTABIIEHHS O 0.5
NPOM3BO/ICTBE CBAPHBIX KOHCTPYKIHH. ’
2 |Ceenerus o TexHomormd npowssosncTsa  csaphblX 0.5 -
3 |OcHoBHBIE OMEPAIIMH CBAPOUHOTO IPOM3BOJCTBA. 1 1,5
Py6Geskublil KouTpons Ne 3 - 0.5
Py6esx 4 4 |OcrarouHble CBapOUHbIe HAIPSDKEHUS H Jleopmanuu. 1 -
5 [TexHONOrHs H3TOTOBIEHHS CBAPHBIX KOHCTPYKIHUH. = 1.5
6 TexHOIOrH4Yeckue 0COOEHHOCTH H3rOTOBJIEHMsI CBAPHbIX 1 :
eTanei
PyGexublit KOHTpoIIb Ne 4 . 0,5
Hroro 4 4

4.2. Coaep:kaHHe JIEKLH

OHHBIX 3AHSITHI

CoptepsKaHue JJeKUHOHHBIX 3aHsITHIT IS CTYIEHTOB 04HOI hopmbl 00y 1eHHs (2 cemecTp)

MPOCKTHPOBAHUA M HX|
napameTpal.

- Tpynoem-
INo HanmenoBanue paszena, HaumeHnoBanue U cofiepxanne KOCTb,
[TeMBI TEMBI JAUCLHIIIMHBI aKaj.Jac.
1 [Beemenue. Ilens  wulcTopust pa3BUTHS UHQOPMATHKH H CUCTEM 0,5
332Ul JTMCITMIUTMHE], €€@BTOMATH3MPOBAHHOIO IPOEKTHPOBAHHKS CBAPHBIX
posib M MECTO B OOLICH[KOHCTPYKIHMIl M aBTOMATH3ALMs TIPOU3BO/ICTBA
cucTeMe MOATrOTOBKH|CBAPHBIX KOHCTPYKIHI B COBPEMEHHOM 001IeCTBE
MarucTpa- CBapIuuKa.  [f HPOM3BOJICTBE.
2 [[IpouenypHas  MojensCTalauH, 3TAlbl, IPOCKTHBIE IPOLEAYPBI H 0,5
[IPOEKTHPOBAHHS. OTEepaLHH.
THIMYHAs TIOCTIEA0BATEIBHOCTD IPOEKTHBIX
[IpOLEYD. '
3 |OOBEKTHI Tumel 00BEKTOB: CBapHBIE KOHCTPYKI[HH, 1

TEXHOJIOTHYECKHE TIPOLIECCHI CBAPKH, MalKK 1
TepMHUECKOl pe3ku, cOOPOYHO-CBAPOUHbIE
npucnocobienus 1 ap. CTpyKTypusanus o0beKToB
B paMKax 0JIOYHO-HEPAPXHUYECKOI0 MOAX0/a.
Knaccudukauys napamMeTpoB 00bEKTOB
npoexTrpoBanust. [Toxaszarenn 3 HeKTHBHOCTH H
kadectsa. O0o0IIeHHAs MaTeMaTHYECKas MOJICIIb
0GBbEKTOB IPOeKTHpoBaHUs. CTPYKTypa
TEXHHYECKOro 3aanus. [lepeueHb TEXHHUECKUX
rpeGOBaHMI K CBAPHBIM 1IIBAM, CBECHH 00
yCIIOBUSAX IPOH3BOJCTBA. DOPMYIIMPOBKa LiEeil

MPOEKTHPOBAHHS.




4 |[locTaHoBKa ¥ peLIEHHC/AJITOPUTMEI CTPYKTYPHOIO CHHTE3A 0,5
3az1au CTPYKTYPHOTO[IPOEKTHPYEMOI'0 BAPHAHTA: TEOMETPHYCCKHE
CHHTE3a MO/IEJTH, TOMOJIOrHUeCKHe MOJIENH B hopme Tabnui

U "u - uM" aepesa.

6 |[OntuMuszanus [BbI0Op 3HAYCHHH MAapaMeTPOB TEXHOJIIOTHUECKOro 1
[IPOEKTHOTO  PELICHHS.IPOIECCA HITH DIEMEHTOB TeXHHYECKOH CHCTEMBL,
CTpykTypHas U[BLIOOP TEXHOIOTHYECKOT0 000py0BaHU,
rapaMeTpuuecKas [1peUIOXKEHNUS 110 M3MEHEHHIO CBAPHOTO Y311a HIH
ONTHMHU3AIHS. KOHCTPYKLIMH.

7 |OcobeHHOCTH HayuHo-TeXHHYECKAs B 9KOHOMHYeCKast 0,5
BHE/IpEHHsI upddexriaHocTs CAIIP.

) Uroro 4

CoJlepanue JEKIHOHHBIX 3aHATHH (3 cemecTp)

INe HanmeHoBanue HaumMeHOBaHHE U COLEPKAHHKE
TEMBbI pasjiesnia, TeMbl
JUCLUIUIHHBL
1 |Beenenue. Brenenue. Llens U 3a1a4u AUCLMIUIMHEL, €€ POJIb B
CoBpeMeHHbIE crcTEME TOATOTOBKH MarHCTpa-cBapLiuKa. HCTOPHS
npe/cTaBIeH A 0|pasBUTHS COBPEMEHHOTO MPOU3BO/ICTBA CBAPHBIX

pOU3BO/ICTBE CBAPHBIXKOHCTPYKLIHH.
2 |CBeneHus O TEXHOJOTHHCBEICHHS O TEXHOJOTMH W3roToBNeHus capuplx| 0.5
MPOM3BOICTBA CBAPHBIXKOHCTPYKIHMH. [[pHHUMIBI U YCIOBHA MOCTPOCHHA

KOHCTPYKIIHH. TPOU3BOJICTBA KOHCTPYKLIHH. CoBpeMeHHbBIE
TEHJEHIIHH Pa3BHTHS CBApOYHOIO IPOWU3BOJICTRA.
- PazpaboTka TEXHOJIOIMYECKOTO npotecca
H3rOTOBJICHHS] KOHCTPYKIIMH.
3 |OcuoBuble  omnepaiii{OCHOBHbIE OIEPALIHA CBAPOYHOTO ITPOH3BOJACTBA, U 1
CBapOYHOTO ux peanuzanus. TpeOoBaHus K 3arOTUBHTEIIBHBIM,
[POH3BOJCTBA. CcOOpOUHO-CBAPOUHBIM OMEPAIMAM U METOaM

KOHTPOJISI UX Ka4ecTBa. HyTI/I TMOBBIMICHUSA TOYHOCTH
U [TPOH3BOAUTEIILHOCTH U3rOTOBJICHUSA CBaApPHBIX

KOHCTPY KLU
4 |OcrarouHble cBapouHble/TeXHOIOTHUECKHE IPHEMbl YMEHBLICHHS U 1
HATPSDKEHHS HlYCTpaHEHHs CBAPOYHBIX Jedopmanuii 1
edopmanmm. HanpsKeHHH. [IpHUHHEl BOSHUKHOBEHHUS

0CTATOYHBIX HANPSUKEHUH U JeopMalui U Ux
BIHsAHIE Ha paGOTOCTIOCOOHOCTh KOHCTPY KL,
ITyTu CHHIKEHHS BPEJHOIO BIMSHUS OCTATOUHBIX
cBApOUHBIX HAIPSUKEHHI U aedopmanuii.

6 [TexHomornyeckue, TeXHOJIOTHS M3TOTOBJIEHHS CBApHBIX JIETasei 1
0COOEHHOCTH MaiuH.  Tunel  cBapHBIX — Jeraned M HX
M3rOTOBJIEHHS CBAPHBIX [TEXHOJIOTMYECKUE 0COOEHHOCTH. Croco0sl
pletTasen. TMOJATOTOBKM, CBapKd M M3TOTOBJICHHS ILTaMIIO-

CBAHLIX,  POKATHO-CBAPHBIX M rabapHTHbIX
ertasieil.
Hroro +




4.3. llpakTuyeckue 3anaTus (2 cemecrp)

Ne  |HammeHOBaHHE pa3/ena, TEMbI Haumenosanue naGoparopHoli  [Hopmartus BpemenH,
pasne paboTsl aKaj.Jac.
na,
TEMBL
- |PyGexHbrit korTpOIL Nel 0.5
5 |[locTaHoBka H pelIeHHE 3a1a4 [TpakTryeckoe 3ansTie Ne 1 1,5
mapaMeTpUUecKOro CHHTE3a W3y4uTh alropuT™

napaMeTpHUYECKOro CHHTE3a
MOTIEPEYHOr0 CEUEHHUS CXKATHIX U
PacTAHY.TBIX CTEPXKHEH. BriosHuTh
pacyeTsl 110 AArOPUTMAaM U 10
nporpamme DVV

9  |Cocrasnenue texuonoraueckoit | [IpakTadeckoe 3ansrue Ne 2 Pacuer 1
JIOKYMEHTALIUU C IPUMEHECHHEM HOpM pacxo/ia CBapOHBIX
9BM, ECKJl 1 ECT/L. MarepuaioB Py JyroBO’ CBapKe

CTaJIbHBIX JeTalnen

9  |Cocrasnenue Texuonoruueckoii | [Ipakruueckoe 3aatue Ne 3 Pacuer 0,5
JIOKYMEHTAIIMU ¢ TPUMEHEHHEM HOpPM pacxo/ia BpeMeHH TpH
DBM. ECKJI u ECT/L. cOOpOYHO-CBAPOUHBIX paboTax

- |PyGesxssiii koHTpOJH Nel 0,5

= Hroro 4
4.4. JlabopaTopHsie pa6oThI (3 cemecTp)
Hopmarus

Ne N BPEMEHH, HaC.

Hanmenopanue pasjena, TeMsl |HanMeHoBaHHE 1ab0paTopHOH paboThl
TEMBI Ounas popma
00y4eHH
OCHOBHbIE onepalHu
CBapOYHOTO TIPOM3BOJICTBA, H JlaGopatopras pabora Ne 1
ux peammsannd. Tpebosanns K «Ouenky 0a30BOro pasmepa
" 3arOTOBUTEJIBHBIM, COOpOUYHO- CBAPHOI KOHCTPYKIIMH C 1.5
CBapOUHBIM  ONepaluiM  H IIPUMEHEHHEM CTAaTHCTHUECKHX
MeTo1aM KOHTPOJIst HX METO/IOB AHANH3aY
kadectBa. llyTH mOBBIIEHKA
PyGexHbiii KOHTposb Ne3 0,5
" JlaGoparopHast padora Ne 2 «Paspaborka
TexHOJIOTHH ~ M3TOTOBJICHHSA
3 = TEXHOJIOTMYECKOro rporecca 155
CBapHBIX KOHCTPYKIIHH. -
H3TOTOBJICHHS CBAPHON KOHCTPYKIIHI)
PyGexuslit KoHTpors Nod . 0,5
WUtoro 4

4.5. Kypcoeas pa6oTa

Iesb KypcoBoii paGOThI - 3aKPENHTh TEOPETHIECKHE 3HAHMS U MOTYYHTD IPAKTHYECKHE
HABBIKH B IPOEKTUPOBAHHH TEXHOJIOTMH M OpTaHK3aIii cGOPOIHO-CBAPOYHBIX PAOOT Ha OCHOBE

7



HOBEHIIIMX JOCTHKEHHH B 00/1aCTH CBAPOYHOIrO MIPOU3BO/ICTBA.

OCHOBHBIMH 3a7ja4aMK IIPOEKTUPOBAHHUS SBJISIOTCS:

- pasBHUTHE KPHTHYECKOTO MOJX0JAA K BBIOOPY Crocoba MOMyYEHHS HEPashbeMHOTO
COeMHEHWs HA OCHOBE aHamu3a TpeOOBaHMH K TEOMETPHH M3JEIHA, €ro TOYHOCTH H
pabotocmocobHOCTH;

- T0JTyYeHIE "HABBIKOB BBIOOPA ONTHMAIBHOTO CIocoba CBAapKH B 3aBMCHMOCTH OT
TpeOyeMbIX KPUTEPHEB C YYETOM OCHOBHOTO METajla, €ro TOJMIMHBI, HpOrpaMMbl BBINYCKA
U3IEMil B IPYTrUX TeXHUYECKHX i 9KOHOMHUYECKHX (haKTOPOB IPOU3BOJICTBRA;

- npuoGpereHne  HABBIKOB  I1leNecoo0pa3HOro  BeIOOpa  OCHOBHOIO M
BCIIOMOTaTeJIbHOrO cO0POYHO-CBAPOYHOro 060pyA0BaHUS;

- HAyuuThCS pa3pabaThlBaTh TEXHOJIOTMYECKHE MPOLECcChl COOPOYHO-CBAPOYHBIX
paboT B «pYYHOM» PEKHME H PEIKUME AHAIOTa C KOMIILIOTEPOM.

[IpeiMeTOM HOBH3HBI pa3pabOTOK B IIPOEKTE MOTYT ObITh:

- HOBbBIE BApHAHTBl KOHCTPYKTHBHOTO O(OPMIEHHS H3IENHA H TPOBEPKA HX MO
KPUTEPHIO HecyllleH CIIoCOOHOCTH,

- MPUMEHEHHE BbICOKOIIPOU3BOAMTEIbHBIX CIIOCOOOB pE3KH, COOPKH H CBAapKu
H3IENH; 5

- palHOoHaJbHAs OCIEN0BATEbHOCTh BBINOJHEHMS OIepaluil W pasMeleHus
060py/10BaHNs CBAPOYHOTO IIPOM3BO/ICTBA;

- ONTHMAJILHASL TEXHOJIOTHS U3TOTOBJIEHHS M3JIeNIUs ¢ pazpabOTKON JOKyMEHTAlUK
H IJ1aHa y4acTKa. ]

KypcoBast pabora BeinosHsieTcss 0 TemaTuke «TeXHOJOTUsl M3rOTOBJIEHMS! CBAapHOM
KOHCTPYKLHH». 3aJaHHeM CIYXHUT Tobas cpefHell CI0XKHOCTH CBapHas KOHCTPYKIHs HJIH ee
yacThb (cOopoynast exnnuna). TeMbl npezaraoTcs npenojapaTensMu Kadeape! u paboTHUKAMK
nipor3BoacTB. CTyZIeHTaM MpelOCTaBIAETCs IPaBO CAMOCTOATENBHOTO BhlOOpa TeM. B 3anannu
CTYJICHTY Mpeasaraetest pa3pabotars ONTUMAIBHYIO TEXHOJIOTHIO H3TOTOBJICHUS KOHCTPYKLIHH
IPH CEPUITHOM MPOHU3BOJICTBE C YYE€TOM COBPEMEHHBIX JIOCTHIKEHHH.

Kypcosast paboTa cOCTOUT M3 TEXHOJOIHYECKOT0 MPOIECCa B PACYETHO-MOSICHHTETLHOH
3aIHCKH. v

TexHOMOTHUECKHI TMpoLECC M3rOTOBJACHHMS H3ienust odopMmiseTcs Ha  KapTax
YCTaHOBIEHHOT0 0Opa3sua B cooTBeTCTBHH ¢ TpeboBanusamu ECT/I.

PacyeTHO-TIOSICHUTEIBHAS 3a1icKa odopmisieTes Ha 25.. .30 nmucrax gopmara A4,

B pacyeTHO-MOSICHUTENBHON 3anucke ~ obydaromuiicss mpopabarbIBaeT — BOIPOCHI
TeXHOJOTHH M BbIOOpa OOOPYNOBAHUS JUIS BBIIOJHEHHs 3arOTOBHTENBHBIX, COOPOUHbIX,
TPAHCIOPTHBIX H IPYTHUX oleparui, 060CHOBBIBAET BBIOOP CXEMbl H KOHCTPYKTHBHOE PELICHHE
YCTpOICTBa WK MPHCIIOCOOEHH S, pa3padaTbiBaeMOro B paboTe, IPUMEHHUTENBHO K BBINOJIHEHHIO
cOOpOYHO-CBAPOYHOH HJIM CBApOYHOH OINEpPAalHH, IIPOHM3BOAMT PAacyUeThbl PEXKHMOB CBApPKH,
HA3HAYAET MEPOIPHATHSI [10 YMEHbIIEHHIO CBAPOYHBIX JeopMaliiil H HANPSHKEHHH, IIPOM3BOLHT
pacuet TpebyemMoro konuuecTra 060py0BaHUs U PacXojia CBAPOYHBIX MAaTepHasioB, MpejiaraeT
METO/1 KOHTPOJIsl KAUeCTBA CBAPHEIX COEMHEHHH H KOHCTPYKIIHH B LIEJIOM.

BrinosnHenne KypcoBOM pabOThl OCYUIECTBISIETCS B COOTBETCTBHM C MeTOAMYECKHMH
YKa3aHHAMH K BBINOJIHEHHIO KYPCOBOIO IIPOEKTa JUIsi CTYIEHTOB crenuambHocTH 150202.65 u
nanpasienns 15.03.01.62 (npoduiib «O60pynoBaHKe W TEXHOJIOTHS CBAPOYHOTO IIPOM3BO/ICTBAY
KI'Y Kyprau. 2016, c. 61.



5. METOJAUYECKHUE YKA3AHUSI OBYYAIOLUMCSI
110 OCBOEHHIO JIMCLIUTIINHBI

Jns noesimenus s¢dexruBHOCTH yuyeGHOro npouecca Npy NpociyliMBaHUK JIEKLHH
00yarolMMes PEKOMEH/IYETCS BECTH KOHCIEKTBI M OTMETHTb BCE BAKHBIE MOMEHTHI, Ha
KOTOPBIX 3a0CTPsET BHUMAaHHE IIPENOJABATENb, OCOOEHHO Te. KOTOphIE HATpAaBIEHbI Ha
KaueCTBEHHOE BBINOJHEHHE COOTBETCTBYIOIIMX NPAKTHYECKHX 3aHATHI U JTabopaTopHBIX
paboT. KayecTBo M MOJHOTA KOHCNEKTOB YUHTHIBACTCSA B OAIbHO-HEHTHHIOBOI cHcTeME, IS
MarkCTpaHTOB OYHOH (OpPMBI 00yUeHH .

3a70r0OM  KA4eCTBEHHOTO  BBINOJHEHHs  JabopaTopHeIX — paloT  SBISETCS
caMoCTOsITeNbHAs MOATOTOBKA K HUM HAKaHYHE IyTeM IIOBTOPCHUSI MATEPHAIIOB JICKLHIL.
PexomeHnayeTcs MOATOTOBUTH BONPOCHI [0 HESICHBIM MOMEHTaM H O0CYIuThb HX C
IpenojaBaresieM B Havane 1abopaTopHoil paGoTHL

Ha npakTthyeckux 3aHATHAX oOydalompecs yriyGleHHO H3Y4YaloT —MaTepual
COOTBETCTBYIOIIEr0 pasiena Kypca ¢ NpaKTHYECKHMH pacueTaMH W OBCYKICHHEM METOIHK
pacyeTa H I0JIyYeHHBIX Pe3y/IETaTOB, KOTOPKIE JOKHBI OBITE O(OPMIIEHBI KPATKUM OTYECTOM
W TPE/ICTABIEHBI HA 3a4eT.

[MperonaBaTenieM 3alUIAHMPOBAHO IPHMEHEHHE Ha J1a0OpPAaTOPHBIX  3AHATHSX
TEXHOJIOrUil  pasBUBalOLIEics KOONEepaluH, KOIJIEKTHBHOIO B3aHMOJCHCTBHA, pasbopa
KOHKPETHbIX cHTyauuil. [loaTOMy TIpHBETCTBYeTCS TIpYyNIOBOM METOI  BBHINOJNHEHUSI
1a00paTOpHBIX padoT U 3allUTH OTUETOB,  TaKKe B3aHMOOLICHKA H 00CYKIEHHE PE3YILTATOR
BBIIIOJIHEHHA padoT.

JIns TeKyImero KOHTpPOJIs yCIIeBAaeMOCTH 110 0UHOH (hopMe 00yUeHHs HperoaBaTeiem
ucronep3yercs  OalbHO-DEHTHHIOBAs CHCTEMa KOHTPOAsS M OLEHKH —aKajeMHYeCKOH
akTUBHOCTH. [T09TOMY HACTOATENEHO PeKOMEHIYeTCs TIMATENBHO IPOpabaThiBaTh MATEPHAT
JMCLUILUIHHBI IPH CaMOCTOATENBHOH paboTe, ydacTBOBAThH BO BCeX (opMax 0OCYKACHHS H
B3aMMOJEHCTBHA Ha TabOpaTOPHEIX M NPAKTHUECKHUX 3aHATHAX B LIENSAX JTYYIIEro OCBOCHHS
MaTepHaa U [0JIydeHHUs BRICOKOH OLEHKH 110 Pe3yJIbTaTaM OCBOCHHUS AHCIHIIIHHEL

Bbrinonnenne caMocTosTebHOM paboThl MOPa3yMEBAET CAMOCTOATENLHOE H3YyUeHHe
pas/IelioB JMCLHILIMHBL, BBINOJIHEHHE KYPCOBOM paboThl, MOATOTOBKY K JaGOpaTopHbIM 1
NPAKTHYCCKUM 3aHATHAM, K PYOEXKHBIM KOHTPOJISIM, H [OANOTOBKY K 3a4€Ty H IK3AMEHY.

PexomennyeMblii pe;xuM caMocToATEIbHOMH PadoThl (2 cemecTp)

HanmenoBanue u copepikanue Pexomenayemas

TPY/0EMKOCTh
KOCTh

CamocTosnTe/bHOE H3YYeHHE TeM JIHCUHILIHHDI: 176

Baenenne. Llenb 1 3a1a4u JMCUHIIIHHEL, €€ POJIb H MECTO B 0bIIeH cHeTeMe 10

110IFOTOBKY MarucTpa.

[Tpoueypuast MoJiellb IIPOEKTHPOBAHMS. 20

OOBEKTHI IPOEKTHPOBAHUS H UX MapamMeTpbl. O6001eHHas MaTeMaTHYECKas] 20

MoziesIb 00bEKTOB IPOEKTHPOBAHHSL.

[TocTaHoBKa 1 peleHHe 3a/1a4 CTPYKTYPHOIO CHHTE3a. 30

[TocTaHOBKa U pellICHHUE 3a1a4 IapaMeTPHUECKOT0 CHHTE3a ¢ HCMOMb30BaHHEM 30

(hYHKIMOHAJIBHEIX MAaTeMaTHUeCKUX MOoJerel.

OnTHMH3alUs TPOEKTHOro peuteHs. CTpyKTypHas M HapameTpHyYeckas 20

ONTHMH3ALHUS.

Ocobennocty BHeApeHus u akcrtyatanuu CAITP TI1 20

CocTaBlICHHE TEXHOJOTMYECKON JTOKYMEHTALMH Ha IPOU3BOJICTBO CBAPHBIX 26

koHcTpyKuuid ¢ npumenennem D9BM. ECKJT u ECT/L

ITogroroBka K NpakTHYECKHM 3aHATUAM (IO 5 Hacy Ha KaxA0e 3aHsATHE) 10

[Toaroroska K py6e:KHBIM KOHTPOJISAM (10 2 uaca Ha KaXIbIH pyoesk) 4




[ToArOTOBKA K 3a4€Ty 18
Hroro 208
PexoMeHIYEeMbIi PeKHM caMOCTOATeAbHOM paboTsl (3 cemecTp)
HaumeHoBaHMe U cojiepKanue
b4
Pexomennyemas
i TPYLOEMKOCTh

CamocTosATeILH0E H3YYEHHE TEM IHCUHIINHbBI: 203
Beenenue. COBpeMEHHbIE IIPEACTABIEHHS O IPOU3BOJICTBE CBAPHBIX 10
CBeeHHs O TEXHOJIOTHHU [IPOU3BOJICTBA CBAPHBIX KOHCTPYKIIH. il
OCHOBHEIE OMEPAI[MH CBAPOYHOrO IPOU3BO/ICTRA. 40
OCTaTO4HBIE CBAPOUHBIE HALPSUKEHHS U leopMaliii. 40
TexHOJI0rHs U3rOTOBJIEHHS CBAPHBIX KOHCTPYKLIHH. 40

=
Texuosornyeckne 0coGeHHOCTH H3TOTOBIICHHS CBAPHBIX JIeTalleH. 33
BhINoJHEHHE KypPCOBOI paboThI 36
[ToaroToBKa K dK3aMeHy . 27

10
[MoaroToBKa K JabopaTopHbIM 3aHATHSM (HO 5 yacy Ha KaXkJI0€ 3aHITHE)

4
[ToaAroToBKa K pyGeKHbIM KOHTPOJIIM (110 2 yaca Ha KaykIblH pyoerx)
Hroro : 280

6. ®OHJI OUEHOYHBIX CPEACTB
K ATTECTAIIUU IO TUCOUITJIMHE

6.1. TlepeveHb OLIEHOUHBIX CPEACTB

1.BasIbHO-pefTHHIOBAs CHCTEMa KOHTPOJIS M OLEHKH aKaJeMHYECKOi aKTHBHOCTH
obyuatrouuxcs B KI'V;

2.Bank 3amanuit k pyGesxubiv koHTponsivM No 1, Ne 2 No 3. Ne 4 (s 04HO#H (QOpMEI
o0yueHus).

3.0T4eThI MATHCTPAHTOB MO JTAGOPATOPHBIM H IPAKTHUECKHM paboTaM.

4. BaHK TECTOBBIX 3aJIJaHUI K 3a4eTy.

5. BaHK TeCTOBBIX 3a/laHUil K IK3aMEHY.

6.2. CucreMa 6a//IbHO-PETHHIOBOH OLEHKH Pa0oThl MATHCTPAHTOB 110 AHCUHUILIHHE

2 cemecTp
N| HaumeHoBaHue Conepxanue
1| Pacnipenienenue Pacnipenenenue 6anios 3a 2 cemectp (ounas popma 00yueHs)
GaJIoB 3a CEMECTP
1o BuaaM yueOHoi Biitighnstie
paGoThI (I0BOANTCS ﬂoceuieune paKTHUECKIX Pyﬁeﬂcﬂbw; Pyﬁemﬁbn; Sauer
CKLUH HT] T] &
710 CBEIEHNS JIEKUWMH pa60T KOHTPOJIb KOHTPOJIb
00yyJaroLxcs Ha v
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nepBoM yueOHOM
3aHATHH), CPOKH
caauu yueOHoH -
paboThI (IIpH

HEOOX0AMMOCTH)
bannbHas olleHKa 5 5 20 20 30
[Tpumeyanus ITposoaur | ITpoBoaut
Beero 0 ¢t Ha 1-M | cs HAa 2-M
10%6amos | BEETO A0 20 | ppakruuec | npaktuuec | Beero
Gamto  (mo 5| o _ T 30
(2 neKimH | GannoB 32 1| oy gy 3aHATHH GAIIIOR
1o 5 aK.Jac)
6annoB) = Becero 20 | Beero 20
bamioB OajIoB

[39)

Kpurepuii nomycka K
TIPOMEKYTOUHOMH
aTTecTalu o
JHCLHILIMHE (3a4eT),
BO3MOMKHOCTH
OJTyYeHHs
ABTOMATHYECKOTO
3aueTa
JMCUMILIHHE,
BO3MOXKHOCTb
OJTyYeHHs
6OHYCHBIX OaJIOB

rno

g gomycka K o [POMEXYTOUYHOM —arTecTaluM  (3adery)
ofOyuaroluiicss JOo/DKeH HadpaTb IO HTOraM TEKYIIero u
pyOeskHOro KoHTpoJist He MeHee 50 6asIoB M JI0JIKEH BBIIOIHUTD
Bce mpakrtudeckue  pabortel.  Jlna  momydenua — 3auera
«aBTOMATHYECKH» CTYAEHTY HEOOXOIMMO HabpaTh CleayIOLIce
MHHHMalbHOe KoiuuecTBO OammoB: - 61 118 nomydyeHHs
«aBTOMAaTHYeCKH» 3a4TeHO. [1o cornacoBaHuIo € Npeno/jiaBaresiem
CTYJIEHTY, MOTYT OBbITh 100aBJIEHbI JONOJIHUTEIbHbIE (OOHYCHBIE)
0aJuibl 32 aKTHBHOE yJacTHE B HAy4YHOH W METOJMUYEecKOl pabore,
OPUTMHAIBHOCTh MPHHSATBIX PEIIEHHH B XOJ€ BBINOJIHEHHS
MPAKTHYECKAX ¥ JabOpaTOPHEIX pabOT U BEICTABIEH 3adeT
«aBTOMATHYECKH»

Dopmbpl M BUIB
yuebHOM paboTsl 11
HeyCIeBaroIMX
(BOCCTAaHOBHBIIHMXCS
Ha Kypce oOydeHHs)
obOyuarommuxcst s
HOJTyYeHHs
HEJ0CTAIOLIMX
Oannos B
cemecTpa

KOHIE

B ciyuyae ecim K NpPOMEXYTOYHOH aTTecTalMu HabpaHa
cymma Menee 50 “6GayuioB, cTyneHTy HeoOXxoqumo Habparhb
Helocraouiee KOJIHMYeCTBO 6ann03 3a CYET BbIIIOJIHEHHSA
JIOTIOJIHUTENBHBIX 3aJlaHui, JI0 KOHI@A TOCHeaHeH (3a4eTHOil)
Hegnenu cemectpa. I1pu aTom HeoOxo1uMo npopaboTaTs MaTepuall
BCEX IIPOIIYLIEHHBIX IPAKTHYECKHX padoT.

dopmbl JIOTTOJIHUTENIBHBIX naJJaHuH
IIPEINOIaBaTEIeM):

- BBbIIOJHEHHE M 34lUUTA IPONYIUEHHBIX MPAKTHYECKUX
3aHATHH (IPH HEBO3MOXKHOCTH JIONOJHUTEIBHOIO IIPOBEJCHHS
IPAaKTHYECKOTO 3aHATUS IIPErojaBaTellb yCTaHABIUBACT (OpMY
JIOIMMOJIHUTEJIBHOI'O 3a1aHus o TEMATHKE TpoymeHHOro
IMPAKTHYECKOI'0 3aHATHA CaMOCTOSITCJIBHO) = 0 20 68J'U'IOB;

T - OpoxoxkAeHue pyOexHoro KoHTposs  (Oamnel B
3aBHCHMOCTH OT pyOexa).

JIMKBHALKS aKaJIeMUYECKHX 3a0/DKEHHOCTEH, BO3HUKIIHX
H3-3a pasHOCTH B Y4eOHBIX IUIAHAX IIpH IEPEBOJE HIIM
BOCCTAaHOBJICHHH, ) IIPOBOJUTCS nIyTeM BBITTOJTHEHHU S
JIONONHUTENBHBIX — 3aJaHuif, ¢opMa u  00BEM  KOTOPBIX
OTIpEIEISIETCS NIPENOIABATENEM.

(Ha3HayaTCs

3 cemecTp
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Haunmenosanue Conepxanue
Pacnipenenenue Pacnipeniencnne 6auios 3a 3 cemectp (ounas Gopma obyueHnus)
OaJIZIOB 3@ CEMECTp
no Bugam yuebHOH
paboTsl (DOBOAMTCSA
Brinonne
Ilg csenen:x Ivcerren | mee 3amura Py6exx | Pybex
OFHArOIIERCA 5 a = R nadbopato | HBIH HBIA Ox3a-
HEpEONE - hEet e - Hmf PHBIX KOHTPO | KOHTPO | MEH
3AHATHH), cpox}j P pabot b 3 b 4
caaun yuebHOH pabot
paboTEI (ipu
HeoOXOAUMOCTH)
BanneHas oleHka 5 3 2 20 20 30
[Ipumeuanus [Tpoeox | Ilpoeoja
UTCS HaA | UTCA Ha
i i Beero no 8 = e
10 Gannos | 12 Gamios | o O B naGopar | nabopar | Beero
(2 pabotbl OpHOM OpHOM 30

(R | paGoThl MO | sapgruy | sanaTHH | Gannos

no S 4 banna)

6anioB) Gasnos) Bcero Beero

i 20 20
Gannoe | Gamnos

Kpurepuii
nepecuera 6aioB B
TpaJHLIHOHHY1O 60 1 MeHee 0aJIIOB — HEY/IOBJIETBOPUTEJILHO;

OLEHKY TI0 WTOram
padboThl B CEMECTPE H
sK3aMeHa W IO
UTOTaM BBIIIOJTHEHHUS
U 3alIMTHI KypCOBOH
paboTsl

61...73 — YZIOBIETBOPHTEIILHO,
74... 90 - xopo1uo;

91...100 — oTJIHYHO

Kpurepuit fomyckak
[IPOMEXKYTOUHOH
aTTeCTALMH
JCLIMILUIMHE
(oK3aMeH),
BO3MOXKHOCTH
MONy4eHUs
aBTOMATHUYECKOIO
3avera
JUCIHUIIIIHHE,
BO3MOYKHOCTh
MOTyYEHHS
GoHyCHBIX OaIoB

110

1o

Jing jomycka K IIPOMEXYTOUYHOH arTecTaldd O0YyYarOLlHHCs
JIoJKeH HabpaTh MO UTOTAM TEKYLIEro U pybexKHOro KOHTpOIIsA He
MeHee 50 6aJ1I0B U J0JKEH BBIIOJIHUTE Bee 1abopaTopHble paboThI.
s monaydeHHs SK3aMEHALHMOHHOH OLEHKH «aBTOMATHUECKH)
cTymeHTy HeoOxommmo HaOpaTh CIEAyIOlee MHHAMAIbHOE
KOJIMYeCTBO OalIoB:

- 68 Ui MOJIyYEHHH «aBTOMATHYECKH) OLIEHKH
«yJIOBJIETBOPHTEIILHOY.
[lo corjlacoBaHMio C  [penojaeareiaeM  00ydaroleMycs,

HaOpaslieMy MHHHMYM 68 0GamioB, MOTYT ObiTh 100aBiICHBI
JIONONHUTEIbHEIE  (OOHYycHble) Oaj/utbl  3a  aKTHBHOCTL — Ha
KOHCYJIBTALIUAX, aKTHBHOE y4aCTHE B Hay4HOH U METOIMUYECKOH
paboTe(BBICTYIUIEHHE Ha HayuHOH KOH(epeHIuH, ydyacTHe B
pa3paboTke METOZMYCCKHX MaTEPHAlIOB H T.I.), OPHTHHAJILHOCTDH
NPHHATHIX PEMICHUH B XOJE BBINOJHEHHs NPAKTHYeCKHX pador,
32 y4acTHE B 3HAYMMBIX y4eOHBIX M BHEYYEOHBIX MEPOTIPHATHAX
Kadeapsl ¥ BBICTAB/IEHA 332 JK3aMEH «aBTOMATHYCCKH» OLECHKa
«XOpOIIO» HIH «OTIHYHON.
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B ciayyae eciu K MPOMEXYTOYHOM arTectanuu HabpaHa cymma

KypcOBOH paboThI

4| ®opMbl M BHABL
yueBHO paboTH IS meHee 50 OamioB, oOyvaromemycs Heobxoaumo HabpaTh
HeyCIIeBaIOLIAX HEJOCTAIOLIEE  KOJIMUECTBO GauloB  3a  cuer _ BBIMOTHEHNA
(BOCCTAHOBHBLINXCS JIONOJIHMTENBHBIX 3aJaHAM, [0 KOHLA IOCHeAHEeH (3a4eTHOM)
Ha Kypce 06ydeHUs) Hemenu cemectpa. [Ipu sToM HeoOXoAUMO wrlpopa60TaTz> MarepHall
oGyuarommxes  ans | B TPOIMYIIEHHBIX IPAKTHYECKUX 3aHATHH pua60r.
Oy HeHHS ®dopmbl JIOTIOJIHHTEIbHBIX 3aaHui (Ha3HavaroTCs
HeJOCTAIONIAX NpernoaaBaTeaeM): ) )
6amioB B KoHme | - BPIIOJHEHHE M 3AUIHTA NPOMYIIEHHBIX aGopPATOPHLIX 3aHATHI
cemectpa (t1pm HEBO3MOIKHOCTH JIOTIONTHUTEIBHOTO MIPOBE/ICHH
n1abopaTopHOro 3aHATHsS NpPENoJaBaTe/lb YCTAHABIMBAET (OPMY
JONONHUTENBHOTO  3alaHHss [0 TEMATHKE  IPOIYIIEHHOr0
. | mabopartopHoro 3aHsATHs caMOCTOATENLHO) — 110 20 6asios;
- NpOXOXKAeHHE PyOesKHOro KoHTpons (6auibl B 3aBHCUMOCTH OT
pybexa).
JIMKBUIAIINS aKaIeMHYECKUX 3a/I0JDKEHHOCTEH, BOSHUKIIHX H3-3a
pasHOCTH B y4eOHBIX IUIaHaX NPH MEPE30/E HIH BOCCTAHOBIIEHUH,
MPOBOJIUTCA [YTEM BBIIOJIHCHHs IONOJIHHTE/IBHBIX 3aJlaHui,
(opma 1 00beM KOTOPBIX OMPENENSETCs MPErojiaBaTelieM.
5| Kputepun  ouenxn [To KypcoBoi paboTa BbICTABIAETCA OTAEIbHAs OIEHKA.

MakcumanbHas cyMMa 110 KypcoBoil paboTe yCTaHABIMBAaeTCS B
100 Ganos.

[Ipi OlleHKE KAauecTBa BHINOJHEHUS PadOThl M ypPOBHS 3aIHTHI
PEKOMEHyeTCS CleJyrolee pacupeleIe e 0aIoB:

a) KAa4yeCTBO [OACHHTEJBHOM 3alUCKH H TEXHOJOTHYECKOIo
nporecca — 10 40 Gamos;

6) xagecTBo noxiana — 1o 20 6ansos;

B) KauecTBO 3alUTHI paboThl — 1o 40 Gannos.

[Tpy paccMOTPEHHH KadecTBa IOACHUTEILHOH 3alUCKH  H
rpaguueckoif vacth  paboThl NPUHUMAETCS K  CBEACHHMIO
PHTMHYHOCTH  BBIIOJHEHHs] pabOTEBL, OTCYTCTBHE OLIMOOK,

JIOTHYHOCTh U IOCNENOBATENBHOCTh TIOCTPOCHHS —MaTepHana,
[PaBUIBLHOCTE BBIOJIHEHHS W IOJHOTA PacyeToB, COOMIONEHHE
TpeboBaHuil K 0pOPMIICHHIO 1 aKKYPATHOCTh HCIIOJHEHHS paboThl.
[Ipu oleHKe KayecTBa JOKJIAJa YYHTBIBACTCS YPOBEHb BIIaiCHUS
MaJepHaoM,  CTENeHb  apryMEHTHPOBAHHOCTH, — YETKOCTH,
IIOCJICIOBATEC/IBHOCTA M IMPAaBHIIBHOCTH HM3JIOKEHHs MaTrcpHala, a
TaKxKe cOBMIOIeHNE PerjaMeHTOB.

[Ipu oleHKe ypOBHS Ka4yecTBa OTBETOB HA BOIPOCH! NPHHHMAETCA
BO  BHMMAaHHe -IpPaBHJIBHOCTb,  MOJHOTA M CTeNeHb
OpPHEHTHPOBAHHOCTH B MaTepHae. ‘

Komuceusi 1Mo TIpHeMY 3alllUTHl KypcoBOH paboThl OLEHHBAET
BBINNEYKA3AHHBIC COCTABISIONIME KOMIIOHEHTBl M  ONpEIesseT
HTOrOBYIO OIICHKY.

6.3. IIpoueaypa oOeHHBAHUS Pe3yJIbTATOB 0CBOEHHS U CIHIIIHHBI

Py6exHble KOHTPOJIH, 3a4eT 0 3K3aMeH MPOBOJIATCS B MUCBMEHHOM BHJIE.

Ilepest NpoBeeHHeM KaX/10ro pyOeixHOr0 KOHTPOULS IIPEeNojaBaTensb NpopabaThiBaeT ¢
00yuaeMbIMH OCHOBHOH MaTepHall COOTBETCTBYIOUIMX pa3/eNoB JHMCHUMIUIMHBI B (opme
KPATKOH JIEKLUH-JHCKY CCHH. Py6GexHbIe KOHTPOIHM H KOHTPOJIBHBIE TECTHPOBAHHUS IPOBOAATCS
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B BHJIE TECTHPOBAHHUSL.

BapuauTel TECTOBBIX 3alaHMil Ul pyGeKHBIX konTponeii Ne 1-4 cocroar u3 5
porpocoB. Ha kax/10€ TecTHpOBaHHE pu py5e:KHOM KOHTPOJIE MArHCTPAHTY OTBOUTCS BPEM
ne menee 30 MuHyT. Ha KpaTKyio JeKIHIO-THUCKYCCHIO BLIICIISIETCS HE MeHee 5-10 munyT. Ha
BbIAUY U cOOp TECTOBBIX 3a/laHHH BBIIENACTCA 5 MUHYT.

[penoasares OleHHBaeT B Gajliax pe3y IbTaThl TECTUPOBAHHS KaXK/I0r0 MAruCTpaHTa
110 KOJIMYECTBY [IPABHIILHBIX OTBETOB M 3aHOCHT B BEIOMOCTE YUETA TEKYLIEH YCIIeBACMOCTH.
3a Ka)KbIA IPABHUNBHEIH OTBET HAYMC/AETCS 10 4 Gania

Jauer BoO 2 —M ceMecTpe MpOBOJHTCA B IHCEMEHHOH (opme mo Oumetam,
COCTABNEHHBIM B COOTBETCTBHM ¢ paBoueil _mporpamMMoi. Bumer npeanonaraet coboi
TEOPETUUECKYIO YaCTh, COCTOSIILYIO H3 3-X Pa3HOIJIAHOBBIX BOIIPOCOB.

JIn1st IO/IrOTOBKM OTBETa MArHCTPAHTY TNPEIOCTaBIAETCS HE MEHEe 30 MUHYT, OTBET Ha
Kavk/Iblil TeopeTHYeCKHi BOpoc oleHuBaeTcs 1o 10-6annpHol mKane.

Jk3ameH B 3-M CEMECTPE POBOIMTCS NIEKTPOHHON dopMe (IpeAcTaBICHUE H 3alIHTa
BBITIOJHEHHOT0 TMPOEKTa) MO GHETaM, COCTABICHHBIM B COOTBETCTBMM C pabouef
nporpaMmoit. buutet npeznonaraeT coG0H NPaKTHYECKOE 3a/1aHUE, HANPABICHHOE Ha PEIICHHE
THIIOBOH npodeccHoHaNbLHOH 3a1a4H.

JUjisi TIOATOTOBKM OTBETA MAarHCTPAHTY HA 9K3aMEHe MPEIOCTaBIAETCA HE MCHee 30
MEHYT, BHITOTHEHHOE TIPAKTHYECKOE 33/1aHHe OLeHNBAeTCs 110 30-0anbHOH Lkase.

PesynbTaThl TeKyLIero KOHTPOJS YCTEBAaCMOCTH, 3a4eTa M OK3aMEHA 3aHOCATCA
mpernojiaBaTeieM B 3aYeTHYI M OK3aMEHAlHOHHYIO BEIOMOCTH, KOTOpBIC CHAI0TCA B
OPraHM3AMOHHBI OTIE HHCTHTYTa B JICHb 3a4€Ta MM JK3aMeHa, a Takke BRICTABIAIOTCH B
3aYETHYIO KHIKKY MarucTpaHTa.

BannnpHas olieHKa 0TBETa CTYJICHTA HA 3a4€TE H 9K3aMCHC

[TostHOTA OTBETA HA BOTIPOCHL OueTa - Ouenka o 30

OasbHOI HmKane
ITonyueHbl IIOJIHBIC OTBETEI HA BOTIPOCH GHUiIeTa 25-30
TToJ1yueHb! JOCTATOYHO IIOJIHBIE OTBETHI HA BCE BOMPOCHI Ouilera 18-24
IToyueHb! HEMOJIHBIE OTBEThI HA BCE HIIM YacTh BOMPOCOB OHleTa 11-17
Tomyuenb! (parMeHThb OTBETOB Ha BONPOCHI OHJIeTa UM BOIIPOCHI HE 0
PACKPBITHI

6.4 TIpuMepbI OLIEHOUHBIX CPEICTB /It PYOeKHBIX KOHTPOJI€i], 329eTa H IK3aMeHa
HMpumepot 3a0anuii — Pybexcuoiii konmpons Nl (2cemecmp)

O6bexTuBHBIE Npeanocsutku cosnanus CAIIP.

CTaJMH{ U TAIbl CO3JIAHHS CIOKHBIX TEXHAYECKUX CHCTEM.
Br104HO-HepapXHUECKHH IIOIX0 K IPOEKTHPOBAHHIO.

[IpeuMyLIeCTBA aBTOMATH3UPOBAHHOTO NPOEKTHPOBAHKSA B CPABHEHHH
TpaJMLMOHHBIM Oe3MalIMHHBIM.

WrepainoHHBbIi Xapakrep npoexruposanus. [TokasaTs Ha cXeMme Mpouecc
MPOEKTHPOBAHUA CHKATOTO CTEPIKHS.

[Tokasarh Ha CXeMe TUITHYHYIO MOCJIeJ0BATe/IbHOCTE MPOEKTHBIX MTPOLEAYP.
(Cxema B3aMOCBSA3H MPOEKTHBIX [TPOLEAYP CHHTE3a 1 aHaJIN3a.
[Moncuctemsr CAITP.

. Ob1ee NOHATHE MATEMATHYECKOIO 00€CIICUCHHMS.

0. MareMaTuuecKHe MOJIEJIM Ha OCHOBE allre0panyecKux ypaBHEHHH.

1. KpuTepuu KauecTBa MATEMAaTHHYECKOro obecredenHus.
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12. MareMaTiHuecKHe MOZIENIM OTpaXKarolue Gu3HIecKue NpoLeccsl, IPOTEKaloIHe
HENPEPLIBHO B TPEXMEPHOM MPOCTPAHCTBE H BO BDEMEHH.

13. MartemaTHueckas MOJIETh pacTipocTpaneHus Tervia npu ceapke H.H. Poikamina s
1101y 0ECKOHEUHOTO Tea.

14. CoBpeMeHHBIE TEXHOJIOTHH POSKTHPOBAHHS H TpaHyeckoro MOJEIMpOBaHHs.

15. TIpUHIKATIBL TOCTPOCHHS CHCTEM IPAQHIECKOr0 MOJICTHPOBAHHA.

16. MozenupoBaHye MPOLECCOB B METAILIAX CBAPHBIX KOHCTPYKLH METOIOM KOHEIHBIX
9JIEMEHTOB.

17. Peanu3aiusi METOJa KOHEYHBIX 3JIEMEHTOB IS CTEPIKHEBBIX CHCTEM.

18. CrierManbHOe MpOrpaMMHOE 00eCIeUEHHE.

19.  IlakeTsl NPHKJIAIHBIX IPOrPaMM B 0071ACTH CBAPOYHOTO IPOH3BOCTEA.

20. OcHoBHbIe ycTpoiicTBa 9BM u nx HazHayeHue

Hpumepsi 3adanuit — Pybescnutii konmpoas Ne2 (2cemecmp)

. OBHe BOMPOCH ABTOMATH3ALMH [IPOEKTHPOBAHHS! CBAPOYHON TEXHOIOTHH.

. O6paboTKa U IpeCTABICHHE HCXOIHBIX JIAHHBIX CBAPHON KOHCTPYKIMH.

. dopMHpOBaHHe [0CIIEN0BATETLHOCTH COOPKH U CBAPKH KOHCTPYKIHH.

4, dopMHpOBaHUE MAPLIPYTHOI H ONEPALMOHHOH TEXHOIOTHH M3TOTOBJICHHS OTIENLHOH

L S

cOopouHOH

eJIMHULLBI.

5. [10SICHHTE HEpapXUUYECKYIO APEBOBHIHYIO CTPYKTYPY JOKYMEHTAILHON 0a3bl JaHHBIX
«Bce o capxen. v

6. ToaroToBKa JOKYMEHTOB JIUIs BBOJa B 0a3y naHHBIX «Bce o cBapke».

7. DeKTPOHHAS YHLUKIIONEIMS 110 cBapKe. ba3bl JaHHBIX SHIUKIIONICHH 110 CBAPKE.

8. KakuMH OCHOBHBIMH apaMeTpaMi KOMITIOTEpA ONPEIEeNIACTCA CKOPOCTh 00paboTKH
HH(OpMAILIUH. H

9. B ueM 0COOECHHOCTD A3BIKOB [IPOEKTHPOBAHHS U S3BIKOB IIPOIPAMMHPOBAHUS?

10. TToHsATHE ONITHMU3ALHMH [IPH TPOEKTHPOBAHUH TEXHHYECKHX CUCTEM.

11. OnTuMH3aIMs TEOMETPUYECKHX IapaMeTPOB BEPTHKAJIBHBIX LIHJIMHAPHYCCKUX
pe3epByapoB. 3

12. Meron nepeGopa (CKaHUPOBaHHs1) U1 IOMCKa ONTHMAILHOIO BapuaHTa.

13. BrI6Op ONTHMAJIBHOTO BapHaHTa TEXHOJIOTHU JlyTOBOH CBAPKHM CTasIei.

14. Bo3smorkHbIe mapaMeTphl ONTHMU3ALUE [P JyTOBOH CBapKe cTaliei.

15. DxcneprHasi cucTeMa 1o BeIOOPY TEXHOIOTHH AyTOBOH CBAPKH CTallEH.

16. Kpurepuit onTHMH3AIMH NIPH yTOBOH CBapKe YrJIEPOAUCTEIX U HU3KOIETHPOBAHHBIX
cranei.

17. Kpurepuil OnTHMH3anMM IIpU IYroBOH CBapKe ayCTEHHTHBIX XPOMOHHKEIEBBIX
cTajeH. ’

18. XoNnoaHbIE TPEIIHHBI TPH CBAPKE HA3KOJIETHPOBAHHLIX CTAJIEH.
KonuuecTBeHHBIH KPHTEPHIl CKJIOHHOCTH K XOJIOHBIM TPELIHHAM.

19. Topstume TPEIHHBI IIPH CBapKe JETHPOBAHHBIX cTaseH. KolHuecTBeHHBIA
KpHUTepHi 00pa30oBaHus ropAYUX TPEIIHH IIpH CBApKE XPOMOHUKEIIEBBIX CTANICH.

20. Yto 0603HaUaET IapaMeTp ropsAyuero TpemnHoobpasoBanms Viph Ui KAKUX
craineii onpezessercs 3TOT napaMerp?

Hpumepvi 3a0anuti — Pybexcrotii Konmpoas Ne3 (3cemecmp)

1. CTpyKTypa IPOH3BOJICTBA CBAPHBIX KOHCTPYKIIMH.

2. IToxaszares TEXHOJIOTHYHOCTH KOHCTPYKITHH.
3. 0co0eHHOCTH CBapHBIX KOHCTPYKIMH.
4. DTansl MOrOTOBKH MPOH3BOJICTBA K H3TOTOBJICHHIO CBAPHBIX H3/EIHI.
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5. Posb IpOEKTHPOBIIHKA B TIPOLECCE CO3JaHKUs KOHCTPYKLIHH.

6. VcxomHble TaHHbIE U1 IIPOEKTHPOBAHUSA TEXHOJIOTHYECKOTO poLecca.
7. [lpoGiaemMbl W TyTH MEXaHM3AIMH W aBTOMATH3allMH TPOHM3BOJCTBA CBAPHBIX
KOHCTPYKLIHH.

8. OcHoBHbIE 3TaNbl Pa3pabOTKH TEXHOJIOTHYECKOTO MPOLIEcca.

9. TexHonoruueckas A0OKyMeHTalMs TEXHOJIOTHYECKOTO MpoIiecca.

10. 3aroToBHUTENIbHBIE OIEPALNH, IPHEMBI BBITOJIHEHHS, 000Dy JOBaHHE.
11. OrpannueHHe e OpMalmii B 3ar0OTOBUTENLHOM IIPOH3BO/ICTBE.

12. TTyTr 5KOHOMHH METAJJIOB B CBAPOYHOM IIPOM3BOJICTBE.

13. IlpHHUMIIEI TOCTPOEHHS TEXHOJIOTHYECKOrO MPpoLEcca.

14. IlpaBuia pacuneHeHHs KOHCTPYKIHH Ha COOPOYHbIE €IMHHUIIBL.

15. Kpurepun BeiGopa criocoda cBapku.

16. TpebGoBaHus K COOPOYHBIM OIEPALIUSIM.

17. PekoMeHIalMH 10 NIOCTAaHOBKE IIPHXBATOK.

18. BrusHHE TOYHOCTH COOPKH Ha TEXHOJIOTHIO CBAPKH.

19. CriocoGbi cGOPKH Y3/I0B U H3IEIHIL.

20. MeponpHusTHS MOBBIIIEHHUS KayecTBa COOPKH.

Ipumepsi 3a0anuii — Pybexcnviii Konmpoav Ned (3cemecmp)

1. BiuusHue 0coOeHHOCTEH CBAapHBIX KOHCTPYKLIMH Ha BbIOOp NpHMEMOB U criocoOoB
CBapKH.

2. Kak BiMseT pa3nuyHas I10CJIE/I0BATEIbHOCT HAJIOXKEHMs CBApHBIX LIBOB Ha
paboTOCIOCOOHOCTh H JOJTOBEYHOCTh KOHCTPYKIHH?

3. TpeboBaHUs K MECTaM PACIIOJIOKEHHSI CBAPHBIX LIBOB HA KOHCTPYKLHH.
[To KaKHM XapaKTepUCTHKaM BBIOHPAIOT MaTepuan KOHCTPYKIIHH.
[TyTH MOBBIIEHHS TEXHOTOTHYHOCTH H3TOTOBJICHHS KOHCTPYKIHIL.
CrocoObl yMEHbLIEHHS TPYLOEMKOCTH cOOPOUHO-CBAPOYHBIX padoT.
Kax paccuuThIBaTh TEXHOJIOTHYHOCTh H3TOTOBJICHHS KOHCTPYKIIHH?
KaxuMH mpaBuiaMM M HOPMATHBHBIMH JOKYMEHTAMH pPYKOBOACTBYIOTCS IpH
pazpaboTke Texmponecca?

9. TpebGoBaHus K COAEPHKAHHIO U 0(POPMIICHHIO paboyei TeXHOIOIHH,

10. Mepsl 10 yeTpaHEHHIO Ae()eKTOB CBAPHEIX COETHHEHHI.

11. Kak pacCUHTBIBATb TPYAOEMKOCTh H3TOTOBJIEHHS KOHCTPYKIHH?

12. CnocoObl KOHTPOIIS FepMETHYHOCTH CBAPHBIX H3JIEIHH,

13. TexHonoruyeckue 0cOOEHHOCTH ITPOU3BOACTBA BATOK ABY TABPOBOrO M KOPoHUaTOro
CCUCHHSL.

14, MeTosbl ¥ IPHEMb] U3TOTOBJIEHHs HeraDapHUTHBIX €MKOCTEH,

15. TpeboBaHus 110 YCTpaHEHHIO OIIACHBIX CBAPOYHBIX Je(EKTOB.

16. ocobGeHHOCTH MPOEKTUPOBAHHS COOPOYHO-CBAPOUHBIX ITPUCHIOCOOIIEHNUIA.

17. Kpurepun Beidopa 000py10BaHUs IJIs CBApPKH.

18. MeToabl KOHTPOJISI KaYeCTBa CBAPHBIX COETHHEHHIA.

19. TpeGoauus k 0HOPMIIEHHIO TEXHONOIHYECKOTO Mpollecca.

20. Ouenka  5(eKTHBHOCTH  pa3pabaThIBAEMON  TEXHOJNOTHH  U3TOTOBJIEHHUS
KOHCTPYKIIHH.

% N oL

IIpumepHblii cIHCOK BONPOCOB K 3a4eTy (2 cemecTp)

1. O6bextnBHbIe npeanocsuiki cozaanus CAITP.
2. CTajtnd M 3Tanbl CO3/1aHMs CIOKHBIX TEXHHYECKHUX CHCTEM.,
3. INokazarb Ha cXeMe THIHYHYIO [OC/Ie0BaTeIbHOCTh IPOEKTHBIX MPOLELYD.
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4. MaremaTHueckass MOIENb pacnpocTpaHeHus termna npu cBapke H.H. Peikanuna s
MOy6GeCKOHEYHOTO TeJa IPH TOUEUHOM HCTOUHHKE Tera.

5. MaremaTrH4YeCcKHe MOJEIH OTpaxkaomue (U3HYECKHE [IPOLECChl, IPOTEeKarolne
HENPEPBIBHO B TPEXMEPHOM IPOCTPAHCTBE U BO BPEMEHH.

6. Kputepnu KauecTBa MaTeMaTH4ecKoro obecreyeHusl.

. IIpHHLIKMIBI IOCTPOEHHS CHCTEM rPpaQHUUECKOr0 MOEIUPOBAHHS.

8. MojenupoBaHHe MpPOLECCOB B METalaX CBAapHBIX KOHCTPYKLUMH METOJOM KOHEYHBIX
JIIEMEHTOB.

9. Peanu3zanus MET0/1a KOHEYHBIX DJIEMEHTOB JIJISl CTEPIKHEBBIX CHUCTEM.

10. M306pazute O/I0K-CXeMy IpOrpaMMEbl pacueTa TeMIlepaTyp B MAacCHBHOM TeJje IIpH
CBApKe IOJBIKHBIM TOUEUHBIM HCTOYHMKOM TeIla M PACCKaKUTE I10CJIEH0BATEILHOCTh
paboThl NporpaMMbl IPU pPacyeTe TeMIEPaTYPHOIO IO BOKPYT JTyTH.

~

11 ITo mcxomuemm manHbeiM puc. 10 mporpammer Welding paccuuTtaTh TErIoBoe o€
BOKpYT IyTH U TocTpouTh rpaduk uzorepMsl 1000 €¢C BOKpyT IBHXYLIEHCS TyTH.
12.  OmpenenuTte IO, IHTEPATYPHBIM JaHHBIM PEXKHM PYyYHOH JyroBOH CBAapKH TaBPOBOI'O

CBApHOTO coequHeHus T3 kaTeToM 6 MM, BBIIOIHUTE PACUET TEIJIOBOTO MOJIS, PACCUNHTATh
TeMIepaTypy ~Hadajla pacrnajga  NepeoXJIaKAEHHOro  ayCTeHHTa M OIPEIe/IHTh
HEeOOXOAMMOCTE MPEIBAPHTENBHOTO MOJIOTPERA CBAPUBAEMBIX KpoMOoK 13 ctanu 30X CA.

13; Kpurepuit onTHMH3aLKKU [TPH TYTOBOH CBapKe ayCTEHUTHBIX XPOMOHHKEIIEBBIX CTaNei.

14. BerucenuTe Temreparypy Havala pacnana INepeoX/IaKAEHHOro ayCTeHHTa JUIA CTalld
15X2M2DBCII. ‘

15. [MosicHUTE HepapXHYECKYIO JIPEBOBUIHYIO CTPYKTYPY JOKYMEHTAIBHON 0a3bl JaHHBIX
«Bce o cBapxey. 4

16. TlosicHuTE CTPYKTYpY OmMcaHHUs mnpeaMeTHoi obmactu «CBapHbBIC COSIMHEHHS TIPH

JyroBoii ceapke craneii» Ha npumepe ['OCTos 5264, 8713 u 14771,

17. Henonpsya cOopuuk cranpapros no csapke I'OCT 5264, 8713 u 14771, BuiOepute
Haubolee ueaecoobpasHble BApHAHTHI BBHITOJHEHHS CTBIKOBOIO CBAPHOTO COEIMHEHHS
TonuHoH 30 MMm.

18. Onpezenute mo I'OCT 5264, 14771 u 8713 HauGONBIIYIO TOJMIIHHY CTBIKOBOTO
JIBYCTOPOHHETO CBAPHOIo COeAHMHEHU: 0e3 cKoca KPOMOK, a 1o nporpamme Arc WeldingPro
BBIYMC/IHTD ILIOLA/k ONEPeYHOr0 CedeH s HannasieHHoro Metana (F Mm?) BhIGpaHHOro
BapHaHTa CBAPHOI'O COCHHEHHS,

19. Hcnone3ys sKCepTHYIO CHCTEMY, IPOAHATU3HPOBATH CTHIKOBBIE CBAPHEIE COCIHHEHHS
CTald TOJNIIMHOH 35 MM M ONpENCNUTh HauGOJBIIYIO NIPOM3BOMTENLHOCTh MPOLECCa
CBAPKHM M, HCIOJb3YyS CBEIEHHS O LEHAX Ha CBapOYHBIE MAaTEpUAllbl, pPACCUUTATH
cebectoumocts | M mBa.

20. Mcronp3ys SKcHepTHYIO CHCTEMY, pacCUYMTaTh ILJIOLI@Ab [IONEPEYHOro CEeUeHHUS
creikoBoro mea (F Mm?) npu Tommmse mctoB 50 MM ¢ MOArOTOBKOI kpomok C25 no 'OCT
5264, 14771 u 8713. ’

21. IIpoananusupoBate no nporpamme ArcWeldingPro cTeikOBEIE cBapHBIE COeHHEHHS
cranu ToNmMHON 40 MM H ONpeAeNHTh HauOONBLIYIO NPOH3BOJUTEIIBHOCTE Mpoliecca
CBAapKH IPH S5KOHOMHOM PacXojie 2JIeKTPOIHEPIHU Ha CBApPKY.

22. Henone3ys oKcmepTHyI0 cucTeMy, ompenenuts mo ['OCT 5264, 14771 u 8713
Haubosee NPOU3BOIUTENBHBIE BapUAHThl BBIMOMHEHHS CTBIKOBOTO COEGNMHEHHS CTalu
TOJILIMHOM 32 MM M. HCIOJIB3YS CBeICHHS VMIHTepHET 0 leHax Ha CBapOYHbIE MaTEpUabl,
paccuuTarh cebecTOMMOCTE | M LIBa KaXKIOr0 U3 3-X BAPHAHTOB.

23. Meps! 60ppOBI T MEKKPHCTAUIUTHON KOPpO3Ue# NpU cBapke KOPPO3MOHHO CTOWKHX
craJieii.
24, ITpuBennTe MaTeMaTHYECKYIO MOJIE/Ib OLEHKH CKJIOHHOCTH K FOPSIMMM TPELIHHAM I

cTajieii MHKpOJIerHpoBaHHEIX HHoOHeM (rpumep Crans 05XH46MBEBY).



25. Maremariyeckas MOJE]b ONPEICICHHS KPHTHUECKOH CKOPOCTH Vip IPH OLIEHKE
CKJIIOHHOCTH JIETHPOBAHHBIX CTaled K 00pa3oOBAHMIO TOPAYMX TPEIIHH H CXeMma
9KCIEPHMCHTAILHON YCTAHOBKH ONpe/Ie/IeHHs 9TOH CKOPOCTH.

26. OKBHBANICHTBl Chas M Nisgs JUIS OLEHKH CKIOHHOCTH K TOPSYMM TPEIIHHAM XpOMO-
HHMKEJICBBIX 8yCTEHUTHBIX CTalel U KpUTHUECKOE 3Ha4YeHHE Clas / Nisg.

27. HasoBure KpuTepuii ONTHMH3AIMH pPEKHMA JYrOBOH CBAPKH  AYCTEHHTHBIX
XPOMOHHKEJICBBIX CTANeH 110 YCIOBHIO NIPEI0TBPAIICHHS MEKKPHCTAIUTATHON KOPPO3HH.
28. Hazosure TeMﬁepaTyprlﬁ KPHTEPHH ONTHMH3aLMH peXHUMa AYroBoill CBapKu
YIICPOMMCTBIX M HH3KOJIETMPOBAHHBIX  CTalefi M OCHOBHBIE  (aKTOPHI

TPEKHHO00pa30BaHHUs.

29, CymHocTs opranu3anuoHHoro obecneuenns CATIP,

30. Jlunreuctnueckoe obecneuenne CAIIP.  S3piku [IPOrpaMMHPOBAHUA U S3BIKU
IPOEKTHPOBAHHUS.

IIpumepHblii cnicok Bonpocos k sx3ameny ( 3 cemectp)

1. TlpuHumne! KnaccH(UKALNN CBAPHBIX KOHCTPYKIMIA. Matepuaibl JUIst UX M3rOTOBICHHS.
CocTaB TeXHOJIOrHYECKOH ITOINOTOBKH MPOH3BOACTEA.

2. TeXHHYeCKHEe YCJIOBHA HA HM3TOTOBICHHE CBAPHBIX KOHCTPYKLHH. OCHOBHLIE 3a1adu
TEXHOJIOTHYECKOH MOJIrOTOBKH NPOM3BOJICTBA. BUJIBI THIIOBBIX TEXHOIOIHUECKHX IPOLECCOB.
3. Ilokaszatenu TEXHOJIOTMYHOCTH KOHCTPYKLHH H HX pacuer. Meponpusitias 0TpaGoTKH
W3/ HA TEXHOJIOTHYHOCTh. HasHaveHue pacuieHEHHs KOHCTPYKIMH Ha COOPOYHbIE
€/IMHMLLBI,

4. Tpebopanus Kk pa3paboTKe TEXHOTOTHUYECKHX [IPOLIECCOB M3TOTOBJICHHUs KOHCTPYKIIHUII.
OCHOBBI HOPMHPOBAHHUS TPYI0EMKOCTH c60p0oYHO-CBApOYHBIX paboT.

5. Dranbl pa3paboTKy TEXHOIOIHYECKOro Mpolecca. 3ajau, peliaeMble Ha KaJ0M dTarne u
TpebyeMas TeXHHYECKas TOKYMEHTALHUs JUTsl HX pealn3aljuu.

6. Hasnauenume W BhINOJHEHHE OMNEpALHil 3arOTOBHTENBHOIO MIPOU3BOACTBA. Y CJIOBHSA
OTrpaHHyeHHs TIJTACTHYECKOH nedopMmaluu MeTana 3arotosok. Hopble crocoGml PEe3KH.

7. OcobernocTH cOOPOUHO-CBAPOYHBIX OMEpaLHil 1 TpeboBaHus K HUM. TpeGoBaHHs K IBaM
npuxBaToK. Crioco6s1 cGOpKH, CBAPKH H KOHTPOJIS KayecTpa IIPH H3rOTOBJICHHU KOHCTPYKLMIL,
8. Bumbl W THIBI IeeKToB CBapKM W HX BIHAHHE HA paboTOCIOCOBHOCTL COeMHEHHI,
Hepaspymaroumit kouTposs kadecTsa cBapHbIX coexuHeHHi. CriocoG! YCTPaHEHHUS OMAaCHBIX
nedexTos.

9. Buasl Tpancnopraoro obopynosanns. Ux Hazmauenue u BEI0Op. OCOGEHHOCTH KaHTOBKH,
3arpy3KH, pasTpy3KH, OpHEHTALUH, IIOLIAr0BOH MI0JAYK H OBOPOTA CBAPHBIX H3/EIHil.

10. HexomHble JaHHBIC IS NPOEKTHPOBAHMS CBAapOYHBIX I[IEXOB M YYacTKOB. Pacuer B
notpeGHOCTH 000pyaOBaHHs, paboTaromux ¥ IIomanel. KOMIOHOBKA ILIAHOR cbopouHo-
CBAapOYHBIX yYacTKOB.

11. Tpuposa BO3HHKHOBEHKA eOPMALIHiT X OCTATOUHBIX HAIPSDKEHHH [IPU CBapKe H3MIesIHI.
VIX BinsiHHE HA KauecTBO M paboTOCIIOCOGHOCTS KOHCTPYKUMH. TeXHomoruueckue MeTopr ux
CHHIKEHHUS U YCTpaHEHHS.

12. Hsrorosienne G6aloK B 3aBHCHMOCTH OT THIIA NPOM3BOJICTBA. TexHojoruyeckue
OCOOCHHOCTH  H3rOTOBJICHHS” PAMHBIX KOHCTDYKIHIA. ITpuembl  cOOPKH  perreTHATHIX
KOHCTPYKIIHA.

13. KoHCTpyKumM M METO/IbI H3rOTOBNEHHS HerabapHTHBIX eMKocTe. TexHOIor s cOopku u
CBApKH JHHUIL U KOpmyca pesepByapoB. OcOOeHHOCTH CGOPKM M CBapkH MIAPOBLIX M
KaILUIEBHJIHEIX PE3epBYapOB. .

14, KoHeTpykuum cocynos, paGoTarolmX 110 1aBICHHEM. TpeGopanus Pocrexnamopa K
TEXHOJIOTHH UX 3T OTOBJICHHS. DIIEKTPOIITAKOBAs CBAPKA TOJICTOCTEHHBIX COCY/IOB.
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15. Texnonoruyeckue 0COGEHHOCTH H3rOTOBICHHS COCY/IOB Pa3HBIX TOJILIHMH H MAaTE€PHAIIOB,
CnocoGbl  cOOpkH, CBapKH M TePMOOOGPAGOTKH TONCTOCTEHHDIX cocyqioB. CHMKeHHe
OCTaTOYHBIX HANPSKEHHET OPECCOBKOH MHOIOCIIOMHBIX COCY/IOB.

16. TexHomorus u3roToBneHus TPYG ¢ NPAMBIMU K CHpalbHBIMH LIBaMH. [Toaroroska, cGopka
U cBapKa CTHIKOB. OcoGeHHOCTH ¢OOpKH H CBAPKH TPy pasHbIX JUMETPOB.

17. V3roToBieHHE OMHOCIONHEIX, ABYXCJIOHHBIX H MHOTOCTOMHBIX Tpy6. C6opka 1 cBapka
CTBIKOB TpyO. MeToxn ykiauxu, cBapku u KOHTPOJIb Ka4eCcTBa TpyOONpBoI0Ba.

18. OcoGeHHOCTH H3rOTOBICHHUS KopmycHbIX cynaoB. COOpka ¥ cBapka MOJOTHHIIL,
IUIOCKOCTCHHBIX, KPHBOJIMHEHHBIX M 00beMHBIX cexuuit. KOHTpon» kauecTsa CBAPHBIX
COEIMHEHHH.

19. Tlpuembl cGopkH 1 cBapku Kopmyca CyaHa Ha cramneje. TexHolornyeckue o0cobeHHOCTH
H3FOTOBJICHHA LCIBHOMETAIIIMYICCKHX ACCAKHPCKIX BATOHOB H KY30BOB aBTOMOGHIIEH,

20. Tunbl cBapHBIX A€Ta/eH MAUIHH H KX TEXHOIOTHYECKHE OCOBEHHOCTH. CnocoGbl cbopku 1
CBAPKH IITAMITO-CBAPHBIX JeTalel U y310oB. TeXHONOrHS M3rOTOBICHHUS KOMOMHHMPOBaHHBIX
JleTajei.

21. Texnosorust cGOPKH M CBapKH AeTasieil u Y3JI0B TPaHCHOPTHBIX MamuH. OcobeHHOCTH
M3rOTOBJICHUS KPYIIHBIX IETANIEH TSIKETOr0 H SHEPTeTHYECKOro MAIIHHOCTPOCHHS.

22. MeTtoa pyJOHHPOBAHHS JHCTOBLIX KOHCTPYKIHH, CxeMa cOOpKH, CBAapKH, KOHTPOJIS H
CBOPAIUBAHHS I0JOTHHIL. MOHTAX KOHCTPYKLMI U3 PYTOHHPOBAHHBIX 2/IEMEHTOB,

23. OcoGeHHOCTH HM3rOTOBJIEHHS CBAPHBIX 6ok ABYTaBPOBOIO M KOPOOYATOrO ceueHws.
Texuosiorus cbopku u capku 6anok. Bemonnenue 6a10unbix CTBIKOB.

24. Meronel cHKeHHS NedopMamiii HA CTAMHAX Pa3pabOTKU M NMPOHM3BOJCTBA CBAPHBIX
KOHCTpyKImi. ~ CrocoObl MpaBKH  KOHCTPYKIMH — Tocie CBADKH M  IJIACTHYECKOTO
AeopMUpPOBAHKS yUaCTKOB CBAPHOTO COSTHHEHMS.

25. TpeboBanus K TOYHOCTH 3arOTOBOK, cbopke u cBapke usnenuit. CriocoBsl MOArOTOBKH
KPOMOK 10J1 CBapKy. [1yTn 3KOHOMHH OCHOBHOIO MeTayuia | CBapOYHBIX MAaTEPHAJIOB.

6.5 ®oux oueHOUHBIX cpeacTB
v

onuplit Gank sananuii pyGeskubix KOHTPOJIEH M MPOMEXYTOYHOH ATTECTALMH 110
JAMCLHIUTHHE, TI0Ka3aTeNH, KPUTEPHH, WIKAJAbI OLEHHUBAHHS KOMIIeTCHIHH, MeTOIHYecKHe
MaTepHaJbl, ONpPENCIAIONINE MPOLEAYPHl OLEHHBAHHS 00pa3soBaTeNbHBIX  Pe3yThTATOB,
TIPHBEIEHBI B y4eOHO-METOAMYECKOM KOMILIEKCE MHCIHILTHHEL

7. OCHOBHASA M IONOJIHUTEJIBHAS YYEBHAS JHUTEPATYPA
7.1. OcHOBHas Yuebuas JIMTEpaTypa

1. Kazaxos C. U, I/IH(’popMauHOHHo-Komnb}orepHme TEXHOJIOTHH B CBAPOYHOM [1POU3BO,ICTBE
: yueOHOe mocobue : [ cTyaeHTOB By30B, obyuarommxes 1o cnenuansHocTd 150202
"ObBopynoBaHne ¥ TexHOJIOTHSA CBapounoro mnpoussoxactsa"] / C.U. Kasakop
Munucreperso  ofpazoBanus  u Hayxn  Poccuiickoit  Denepartun, Kyprauckuii
FOCYNapCTBEHHBIH  yHuBepcuTeT. - Kypran:  Msparenscrso Kypranckoro
POCYNapcTBEHHOIO YHUBEpcHTeTa, 2013. - 113, [1] ¢.: ., Tabur. - BuGmuorp.: ¢. 112-113.
- ISBN 978-5-4217-0209-2. URI: http://hdl.handle.net/123456789/3803- noctyn 13 DBC
KTV,

2. Kasaxor C.M. Ilpoextnposanue CBAPHBIX KOHCTPyKUuH : yueGHoe mocobue / C.U.
KasaxoB ; Munucreperso o6pasobauus u Haykn Poccnitckoit ®enepaunu, Kyprauckuii
TOCYNapCTBEHHbIH  yHuBepcurer. - Kypran :  HMajarenscTso Kyprauckoro
rOCYAApCTBeHHOro yHuBepcurera, 2012, - 174, [1] c.: puc., Ta6n. - ISBN 978-5-4217-
0172-9. URL: http://hdl.handle.net/123456789/4657- nocryn u3 D6C K'Y
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3. Kasakos C.M. IlpoexTtupoBanue CBApHBIX METANIHYECKUX MPONETHBIX CTPOCHMI
KEJIC3HONIOPOXKHBIR MOCTOB C PeLIETYATHIMH (hepmami : yueGHoe nocoGue / C.U. Kasaxos,
10.A. Jlennco ; Munucrepcrso 00pasoBaHHs W Haykn Poccuiickoii Denepanumu,
Kypranckuii rocynapcTBeHHbIi yHuBepcuret. - Kypran : UsngarenscTso Kyprauckoro
FOCYNapCTBEHHOrO yHHBepeuTeta, 2017, - 211, [1] ¢.: puc., Tabi. - Bubimorp.: ¢. 210-211.
- ISBN 978-5-4217-0421-8. URI: http://hdl.handle.net/123456789/4678- nocryn u3 DBC
KI'Y.

4. Texnomorus CcBapoyHOro MPOM3BOACTBAa: YuebHoe mnocobue / K.U. Tomac, JIIL
Wnbsmenko; KOpruackufi TexHOMOrHUecKuit HHCTHTYT. - Tomck: Msp-Bo Tomckoro
TIOIMTEXHAYECKOTO yHHBEpCHTETa, 2011, - 247 c. Hudopmannonnas cucrema «Eaunoe
OKHO JIOCTyNa K 00pas’oBaTe/IbHbIM  Pecypcamy. URL:http://window.
edu.ru/resource/059/073059/files/brucencov-a. pdf. :

5.TexHonorus nponsBoacTBa cBapHbIX KOHCTPYKIHMi: YuebHoe nocobue / U A. Kasanues.
C.I'. Pakutumn, J1.B. Kprokos. - [Tensa: [Tensenciuii rOCynapcTBeHHBIH yHUBepcuTeT. 2012,
- 188 c. Undopmanmonnas cucrema «Emgmnoe okio ioctyna k 00pa3oBaresbHBIM
pecypeam». 2005. URL:http://window. edu.ru/resource/059/073059/files/brucencov-a.
pdf.

6.MMapumin C.I". O6opyaoBanue s SMIEKTPO IyrOBOH CBAPKH H HEPA3PYIIAIOIETO KOHTPOJIS
CBAPHBIX COCIHHEHHH: Y4yeOHOe mnocoGHe. - YIIbIHOBCK: YulI'TY, 2005. - 68 c.
Undopmaunonnas cucrema «Emunoe okho HocTyna K 00pa3oBaTelbHBIM pecypeamy.
2005. URL: http;//window.edu‘ru/resource/()S()/073OSQ/ﬁles/brucencov-a.pdf.

7.0cOBEHHOCTH MPOU3BOACTEO CBAPHBIX KOHCTPYKIHIA: yuebHOe nocobue / M.A. Kasanues.
C.T. Pakurun, JI.5. Kpiokos. - ITemsa: [lensenckuit rocymapcreennpiii YHHUBEPCHTET,
2012. - 97 c. Ungopmaruonnas ciucrema «Enunoe okHO j0cTyna 0o0pas3oBaTe/ibHbIM
pecypeam». 2005, URL:http:/window. edu.ru/resource/059/073059/files/brucencov-a.
pdf.

7.2. lonosHuTeIbHAS yqeOnas auTepatypa
1. TIpoektHpoBanke LeXOB H yuacTkoB CBAPOYHOro MPOM3BOACTBA: Y4eOHOoe Mocobie /
W.A. Kazauues, C.H. Uyrynos. A.O. Kpusenxos. - IMensa: [lensenckuit rOCYapCTBEeHHbIi
ynusepenter, 2012. - 49 ¢. Wndopmaunonsas cucrema «Enunoe okHO gmocTyma K
obpasoBarebHbIM . pecypcamy. 200s5.
L)RL:hjp://window.edu.ru/resource/OS‘)/OBOSQ/ﬁles/brucencov-a.pdf
2. Hopenko H.II. ABTOMaTH3HPOBaHHOE [IpOCKTHpOBanue. YueGuuk. Cepus:
Hudopmatika B TexHnueckom yHuBepcurere. - M.: Usn-so MI'TY um. H.D. Baymana,
2000. - 188 cinn. Undopmanmonnas cucrema «EnuHOE OKHO I0cTyma K 06pa3oBaTesbHbM
pecypcamy. 2005, URL:htm://window.edu,ru/resource/OSC)/OB059/ﬁles/brucencov—andf
3. Cepasyraunos, M. H. [Tpourocrts, YCTOHYHBOCTE CTEPIKHEH H CTEPIKHEBBIX CHCTEM *
yueOHO-MeToIueckoe 10cobue / M. H. CepasyTauHoOB ; Munobprayku Pocenn, Kazam,
Hall. HCCIEN. TeXHOJL. YH-T.»- Kaszaus : Usj-go KHHTY, 2022. - 92 ¢. - ISBN 978-5-7882-
3120-4. - Teker : snexTpoHHbii. - URL: https://znanium.com/catalog/product/2069245.
4. Ilernos, I'. A. [Ipaktikym no KOMITLIOTCPHOMY MOJIC/TMPOBAHKIO TeOMETPHK H3/1e)THi
¢ ucnonbsobanuem SolidWorks : yue6noe nocobue /I A. Ilernos, A. B. Mutees. -
Mocksa : MI'TY um., Baymana, 2019. - 184 ¢. - ISBN 978-5-7038-5092-3. - Texcr -
NEKTPOHHBIH, - URL: https://znanium.com/catalog/product/2010613.
5. Tysmenxos, B. H. SolidWorks 2016, Tpexmeproe Moneuposanye netanei u
BBIIIOJIHEHHE JJIEKTPOHHBIX YepTexel : yueGHoe mocobue / B, H. T'yznenkos, I1. A.
Kypbenko, T. 1. Bounapea. - 2-e u3n. - Mocksa : MI'TY uM. baymana, 2018. - 128 ¢. -
ISBN 978-5-7038-4903-3. - Tekcr : JNIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1 963344,
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7.2. Mertoauyeckast JINTepaTypa

1. TlpoextrpoBanue cBapHbIX KOHCTPYKIHH | METOHYCCKHE YKAZAHHS JIsT [IPOBE/ICHHsI
PAKTHYECKUX 3aHATHH 111 CTYACHTOB crienuansrocty 150202.65 u HalpaBJIeHHUs
15.03.01.62 (mpo¢uns «O6OpyROBaHUe i TeXHOIOrHS CBApOYHOI0 MPOU3BOACTBAY) /
MunncrepeTBo 06pazoBanus u Hayku Poccuiickoit ®enepanny, Kypraucxkuii
rocyrapcTBeHHblil yHusepeurer, Kapenpa « Texnonorus u aBTOMATH3ALHA CBAPOUHOTO
npounssosacteay ; [coct.: C.U. Kasakog]. - Kyprau : Uspatenscrso Kypranckoro
TOCYMapCTBEHHOro yHHBepcHuTeTa, 2015, - 49, [1] c.: puc., tabi. - bubnuorp.: c. 49. URI:
mp://hdl.handle.ne‘tfl23456789/4086 - noctyn u3z DBC KI'Y.,

r

9. PECYPCBI CETH «<MHTEPHET »,
HEOBXOJUMBIE JJIsI OCBOEHMUSI AUCHUTLIUHBI

No Unrepner - pecype Kparkoe onucanue

I h://webs varka.ru CBapka u Bce 0 ee TEXHOJIOTUH, CXeMaX, THITAX

d 1 CBAPOYHOM 000PYI0BAHHH.
2, http://window.edu.ru/resource/797/77798 Bsenenue B ocHOBLI CBApKH.

3/ |http://window.edu.ru Enunoe okHO 06pasoBaTebibx PECYPCOB.

10. IPOI'PAMMHOE OBECTIEYEHUE COBPEMEHHLIX' UH®OPMAIIMOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTHIi

1. OBC «JIaupy. ¥
2. BBC «KoHCybTaHT mIocy.
3. BBC «Znanium.comy,

4. «lapanTy - CIIPaBOYHO-1IPABOBAs CHCTENA.

11. MATEPHAJIbLHO-TEXHUYECKOE OBECIIEYEHME [10
PEAJIMBAIIMHA TUCHUTLIUHEI OCYIIECTBJSIETCSI C TPEBOBAHUSIMHA
PT'OC BO O JAHHOW OBPA30BATEJIbHOM MPOTPAMME

Marepuansno-rexauueckoe obecrieueHue o peanusanun JHUCILHTIUIMHbI

OCYUIECTB/IACTCA B COOTBETCTBHM ¢ Tpebopanuii ®I'OC BO mo JlaHHOM 00pa3oBaTeNnbHOMH
nporpamme.

r

[Tepeuens Harsnex nocoGuii, 060py10BaHUSA H MATEPHAIIOR 110 NUCLHAILIHHE:
1 Ilepconansupie KOMIIBIOTEPBL.
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2 TlakeTsl npHKIAIHEIX IPOTPAMM B 061aCTH CBApPOYHOI'0 IIPOH3BOICTBA.
3 HatypHbie 06pasubl CBapHBIX COeHHEHHIT.
4 IlnakaTel 10 BUAAM CBAPHEIX COCIMHEHHIT.
5 Co6opuuxu 'OCToB Ha cBapHBIE COeUHEHHS.
6 Ilnaxare! «CTpyKTypa npenMerHoit o6acTi Bee o CBapKey.
7 KOMIUIEKT TJIaKaTOB M HATAAHBIX TOCOGHIL.
8 MakeTsl M MOJIE/IH HATYDPHBIX CBAPHBIX KOHCTPYKLHH Pa3IMuHbIX THIIOB, BEIIOMHEHHBIX C
PaspesaMi  BbIACIEHHEM MECT PACIIOIOKEHHS CBAPHLIX LIIBOB.
9 Tlacnopra i HHCTPYKIHHM 1O paGoTe ¢ 9KCIEPUMEHTANILHBIM 000pY 10BaHHEM.

12 JUIsI CTYAEHTOB, OBYYAIOIIUXCS C HCIIOJIb30BAHUEM
ANCTAHIIMOHHBIX OBPA30BATEJBHBIX TEXHOJIOT Wil

[lpn nenonb3oBaHMM 91€KTPOHHOTO OGYUCHHS M MHCTAHLHOHHLIX 00pa3soBaTe/ILHLIX
Texnonoruii (ganee 30 u JIOT) 3aHATHS HONHOCTBIO MITH YaCTHYHO [POBOJATCS B PeIKMME
OHIalH. O6beM MHCHMILTHHBI U pacTIpe/ie/ieHte Harpy3KH Mo BHAam paboT COOTBETCTBYET II,
4.1. Pacnpenenenue 6Gayuios COOTBETCTBYeT M. 6.2 JHOO MOMKET OBITh M3MCHEHO B
COOTBETCTBHH C pelIeHHem Kadeapel, B cyyae nepexona Ha 90 u JOT B npowecce 00yUueHHsI.
Pelnenne xadenper 06 HCnonb3yembIx TEXHONOTHAX H CHCTeMe OLCHUBAHUS JHOCTHKEHMIT
00YYaIOIIMXCs IPHHAMAETCS ¢ yYeTOM MHEHHs BENYLIEro NpernojaBaTesiss U JOBOIUTCH JIO
CBeJIeHUS 00yyaroImuxcs.
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[TPUJIOXKEHUE 1

AHHOTaNMs K paboueii NporpamMMe JHCIHIUIMHEL

«ABTOMaTH3UPOBaHHOE IPOCKTHPOBAHHE M IPOU3BOACTBO CBAPHBIX KOHCTPYKIIHH»
00pa30BaTeNIbHOM IPOrpaMMbI BHICLIETO obpasoBanus —

IIpOrpaMMBbl MaLUCTPATY PhI

15.04.05 «KoueTpykTopeko-rexnomornaeckoe obecnevenne
MaIIHHOCTPOHTETLHBIX IIPOH3BOACTE

Hampasnennocts:
«TeXHOHOI‘Hﬂ Ma[lIHHOCT}JOEHPlH))

Dopma 00ydenus: ounas

Tpynoemxoets auctmrmag: 14 3E (504 axagemuueckux gaca)

Cemectp: 2,3 i

Dopma NPOMEKYTOUHOH aTTeCTaIHH:

3auer (2 cemectp)

OK3amen (3 cemectp)

Coneprkanue qucHHILIHHEET

Tpenmerom  «ApTomarusmposanmoe TIPOCKTHPOBAHHE H MPOM3BOACTBO CBAPHBIX
KOHCTPYKIHMHY» ABAAIOTCS  (hopMaiu3aims IIPOCKTHBIX MPOLEYD, CTPYKTYpHpPOBaHHE K
THIH3AIHSA  NPOLECCOB MPOEKTHPOBAHMS, HOCTAHOBKH, MOJGIH, METOJBI H ATFOPHTMBI
PCLICHHA MPOEKTHBIX 3a/ay, a TaKkKe Crocos TIOCTPOCHHS TeXHHYECKHUX CPEUCTB, S3LIKOB,
MPOrpamM, 6aHKOB IaHHBIX U BOTIPOCE HX 06He/IMHEHHS B CIAHHYIO TPOCKTHPYIOLILYIO CHCTEMY,
MO3BOIAIOLIYIO BBIIOJHATE CKBO3HOE 4BTOMATH3HPOBAHHOE IIPOEKTHPOBAHHE CBapHOH
KOHCTPYKLHK H TeXHONIOTHU CBOPOYHO-CBAPOYHBIX pabot. BeicokoshdieKTHBHbIE TeXHOIOM I
HSTOTOBIICHHS! CBAPHBIX KOHCTPYKLMH, /151 CO3IaHHsA ACLIEBBIX, HAZIEKHEIX, JI0JTOBEYHBIX U

pa3pabaTbIBAEMBIM TEXHOIOTUSAM ¢ YIETOM HX TEXHOJIOTHMYHOCTH, YCIOBMii paboTer u
IpOrpaMMbl BINyCKa, 000CHOBAHHOIO BEIOOPA OMTUMANIEHOTO cITocoGa [IOJTYYEHH s 3aTOTOROK,
cbopKu 1 cBapku H3JIeJTHH, HEOOXOMMOro CBAPOUHOro K BCIIOMOraTebHOT0 060py10BaHuUs,
HOPMHPOBAHHSA H 0(OPMIIEHHS TEXHOMOIHYCCKUX TPOIIECCOB.
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