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PaGouas nporpamma cocrapiena Ha octose ®I'OC BO no HanpasieHHIO NOArOTOBKH
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Jluer akryaanzanun padoueii nporpaMmbi

PaGoyas mporpaMMa mepecMoTpena, obcyxkiena u ojo0pena s peannsauun B 2020 - 2021
yueSHOM rojy Ha 3aceianny Kadeapsl MalHHE! i TEXHONOrHH 06pabOTKH NaBICHHEM H
MAITHHOCTPOECHHS

Iporokon or 0909.2020 r. _Ne 1
3as. kaeapolt 7F ——— — C.H. Inatos

PaGouasi mporpamMma nepecMoTpena, obcyxieHa 1 ogodpena s peanusauy B 2021 - 2022
yueBHOM rojty Ha 3acesanuy Kadeapsl ManHabl B TEXHONOrHH 06pabOTKH JaBICHHEM H
MAIIHHOCTPOCHHSA

[lpotokon or 20 r. Ne
3as. kadenpoit C.J. Inaros

PaGouas nporpamma nepecMoTpena, obeyskaena u 0a06pena ans peanusaunn 8 2022 - 2023
yuaeGHOM rojty Ha 3acenanuy Kadeapsl Mammubl ¥ TeXHoM0rHY 06paboTKH aBICHHEM H
MALIHHOCTPOEHHA

[lpotokon or 20 r. Ne
3as. kadenpoit C.H. [Tnatos

PaBouas nporpaMma riepecMoTpena, odeyxiena i ofobpena s peanusanuy 8 2023 - 2024
yueGHOM roay Ha 3acenanuy Kadeapsl Maimms! 1 TexHoNOrHH 0OpabOTKH JaB/ICHHEM H
MAUIHHOCTPOCHHS

[Tpotokonor 20 r. Ne
3as. kadenpoi C.WM. lNnaros

PaBouas nporpamMma nepecMoTpena, obcyiena u onobpena ans peannsauus B 2024 - 2025
yueGHOM roy Ha 3acenanny Kagenpst MalHHE! # TEXHONOrHH 0GpaboTKH JIaB/ICHHEM H
MAIIHHOCTPOCHHA

[lpotokon ot 20 r. Ne
3as. kadenpoi C.H. Inaros




1 Ilenn ocBOEHUSI TUCIMIIJIMHBI (MOTYJIsI)

Hensimu ocBoeHHs] AUCHUIUIMHBL (Moayisi) «Teopuss M TEXHOJIOTUYECKHUE OCHOBBI
CBApPOYHBIX MPOLIECCOB» SIBISIOTCS: M3JIOKEHUE HIMPOKOTO Kpyra BONPOCOB, OTHOCSIIMXCS K
TEOpUU MPOLECCOB, MPOUCXOMAIIMX IPH CBapke, 000OIIEHHE HX B CTPOMHYIO CHUCTEMY
TEOPETUYECKUX 3HAHWHU, Oa3UPYIOMUXCS Ha TOCICIHUX JOCTIDKEHUSX CBAapOYHOW HAYKH,
TEXHUKH M TEXHOJIOTMH, NPUBUTHE CTYJEHTAM YMEHUN KAaue€CTBEHHOIO M KOJIMYECTBEHHOTO
aHaJIM3a U3y4aeMbIX IIPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuunnuna Teopus W TEXHOJOTUYECKHE OCHOBBI CBApPOYHBIX IMPOIIECCOB BXOJUT B
BapHaTUBHYIO YaCTh Y4eOHOTO Ij1aHa 00pa30BaTeNbHON IPOrpPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
chopMupoBaHHBIE Ha TMpPEABIAYIIEM YpPOBHE oOpa3zoBaHus (OakajiaBpuar, CHEIUATUTET) B
pe3ynpTaTe u3ydYeHHUs aucuuiUinH: Matemartuka, ®Pusuka, Xumus, Teopus CcBapOYHBIX
npoueccoB, BoccTaHOBIEHHE W YIPOYHEHUE JETalleld MalllMH, MeETaiOBEJAEHUE B CBapke,
CBapouHble ¥ HarulaBOYHble Marepuanbl, [‘azorepmuueckas o0paborka, TexHomorus
KOHCTPYKIIMOHHBIX MaTepHrasioB, MarepuaaoBeicHUE.

3HaHusa (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

Teopus 1 OCHOBBI TPOCKTUPOBAHKS CBAPOYHOTO 000PYTI0OBAHUS

Teopust 1 0CHOBBI pa3pabOTKH HOBBIX CBAPOUHBIX MaTEPHATIOB

Mertoapbl CBapKH C UCIIOJIB30BAHUEM BEICOKOMHTEHCHUBHBIX UCTOUHUKOB SHEPTUH

CoBpeMeHHbIE METO/IbI OTIMCAHUS M aHATN3a METAJIJIa CBAPHBIX COCAMHEHUI

JInarHocTrka U KOHTPOJIb Ka4eCTBa CBAPHBIX KOHCTPYKIUH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTare ocBOoeHUs AMCUUIUIMHBI (Moayisi) «Teopus U TEXHONIOTMYECKHE OCHOBBI
CBapOYHBIX MTPOLIECCOBY 00YUAIOUIUIICS JOKEH 001a1aTh CAENYIOIMMHI KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

OK-1 cnmocoOHOCTBIO K A0CTPAKTHOMY MBIILIEHHI0, 0000 LIEHUI0, AaHAJIU3Y,
CHCTEeMATH3AIUHN ¥ IPOTHO3MPOBAHUID

3HaTh METO/Ibl aHAJIM3a, CUCTEMAaTH3allMK U POTHO3UPOBAHUIO CBAPOYHBIX
MPOIIECCOB

YmeTb CHCTEMAaTH3UPOBATh U aHAIIM3UPOBATH MACCUBBI JJAHHBIX U (POPMYIUPOBATH
BbBIBOIbI

Brnaners CMOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHUIO TIPU TIPOTHO3UPOBAHUHT

CBApPOYHBIX IMIPOLECCOB

OK-4 criocoOHOCTBI0 HA HAYYHOH OCHOBE OPIraHU30BbIBATH CBOM TPY/A, CAMOCTOATEIbHO
OLICHMBATH Pe3yJIbTaThl CBOEH 1eSITeIbHOCTH, BJIaJeTh HABBIKAMHU CAMOCTOATEIbHOM
padoThI B cepe NPoOBeAEeHUS HAYYHBIX HCCIIEI0BAHUM

3HaThb OCHOBBI OpraHU3aluH IIPOBEICHNs HAYYHBIX UCCIIEIOBAHUI

YMers JKCIEPUMEHTAIBHO UCCIIEI0BATh OCHOBHBIE CBAPOYHBIE MPOLECCHI

Bnaners METOAAMH IIPOBEIECHUS KOMIUIEKCHOTO TEXHUKO-KOHOMHUUYECKOr'0 aHaJIn3a
111 00OCHOBAHHOTO MTPUHSATHS PEIICHHUIMA

OIIK-1 CIOCOOHOCTBIO (POPMYIIMPOBATH 1IETU U 33]Ia4H HCCIICIOBAHUS, BBISIBISITh
NPUOPUTETHI peIICHHs 3a]1a4, BBIOMPATh U CO3/1aBaTh KPUTEPUH OLICHKH




3HaTh

KauecTBEHHbIE U KOJIMYECTBEHHbIE MTapaMeTPbl, KOTOPHIE XapaKTEPU3yIOT
MPOIIECC CBAPKHU U TOTOBBIC U3CIIHS

YMeTh OTIPEICIIATh IPUOPUTETHBIC 1IN U 33J1a41 UCCIICIOBAHUM ISl JJOCTHIKECHUS
NOCTaBJICHHBIX OKa3aTellen
BJIaI[eTB HaBBIKAMH OpI‘aHI/I3aI_[I/II/I I/ICCHGILOBaHI/If/’I " paCCTaHOBKI/I HpHOpI/ITeTOB

OIIK-2 cnioco0HOCTBIO IPUMEHATH COBPEMEHHbIE€ METO/IbI UCCJIEI0BAHUSA, OLIEHUBATH U
NMPeCTABJATH Pe3yJIbTAThl BHINOJHEHHOH padoThl

3HaTh COBPEMEHHBIC METO/IbI HCCIICIOBAHUS MATEPHUATIOB U (PH3UKO- XUMUYECKUX
MPOILIECCOB IPH CBapKe

YmMerb MIPOBOJIUTH IKCIIEPUMEHTAIBHBIE U TEOPETUYECCKHUE HCCIICIOBAHNUS

BJ'IaI[eTB HaBbIKaAMU HAIMUCAHUS HAYUYHO-TCXHUYCCKHUX OTYCTOB U HAYUHBIX

myOIuKaIui

K-8 cioco0HOCTHI0 OPraHu30BaTh M NPOBOANTH HAYYHbIE HCCJIEI0BAHNS, CBA3aHHbIE C
pa3pabdoTKoii NPOEKTOB U MPOrPaMM, MPOBOAUTH PAGOTHI M0 CTAHAAPTU3ANNHU
TeXHHYECKHX CPeACTB, CUCTEM, IPOLECCOB, 000PY10BAHUS U MATEPHAIOB

3HaTh OCHOBBI IIPOEKTUPOBAHUS U CTaHJAAPTU3ALNN TEXHUYECKUX CPEJICTB,
CHCTEM, IIPOLECCOB, 000PYIOBaHMS U MaTepHUajIOB

YmeTh (hopMyIHpPOBATH TEXHUYECKOE MPEIOKEHNE U TEXHUUECKOE 3aJJaHne Ha
MIPOEKTUPOBAHUE U CTAH/IaPTU3ALIUIO

Brnaners CIOCOOHOCTBIO OPraHU30BaTh U IPOBOAUTH PA0OTHI PO NPOEKTUPOBAHUIO U

CTaHJapTHu3alnuunu

4. CTpyKTypa, 00BEM U coaepkaHue AUCHUILINHBI (MOLYJ151)
OO6miast Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABIsIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qUCJIC:

— KOHTaKTHas pabora — 77,6 akaJ. 9acoB:

— ayIUTOpHas — /2 akaJ. 4acos;

— BHEayIUTOpHAs — 5,6 akaj. 9acoB

— camocTosTenbHas padora — 30,7 aka. 4yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

d)opMa aTTeCTaluu - KprOBOfI IMPOCKT, 9K3aMCH

AynuropHas ) =
o | womTaxTHas pabota E 3 dopma TeKyIIEero
=
& B aKaJl. Jyacax 5 Bu KOHTPOJIS
Pasnen/ Tema 3 (B akan. =acax) g2 A . p Kon
S & © | caMOCTOSITENBHOM | ycreBaeMoCTH u
JUCIUILIMHB = [ . | KoMneTeHuuu
O 5 2 5 paboThI MIPOMEKYTOUHOM
1ab. | mpaxr. 3
Jex. | :E)aH § g aTTeCTALH
1. Pazgen 1
CaMocCTOsATENBHOE
HU3y4YeHUE yueOHOM Hamaue
. Benenne. dusznueckue . KOHCIIEKTOB -1, -4,
1L1B @ iqcn aBZ‘IHOI/I OK-1, OK-4
OCcHOBBI M Kkiaccupukarms| 1 3 3 2,7 J'[I/ITCpaT L 1O JIEKIIMH, crada OIIK-1,
MPOLIECCOB CBAPKU paryp . npaktuueckux | OIK-2, TTK-8
paccMaTpUBaeMoi
pabot
TeEME




1.2 DU3UKO-XUMHUYECKUE

MPOLIECCHI B JyTOBOM CamocTosATeasH0e Hamane
aspsize. [IpoBoAMMOCTE H3y4eHHEe yueOHOM
EBepI[)ILIX Tel S(HHKiCTeﬁ 31 iqcn aBZ:HOﬁ KOHCIICKTOB OK-1, OK-4,
ra3(I))B I”a3HOBI/II[HOCTI/I 3 3 3 J'II/ITepaT 1383 () TeKIui, CAiasa OIIK-1,
’ PaTyp . MPaKTHYECKUX OIIK-2, TIK-8
JTyTOBBIX pas3psaoB, paccMaTpuBacMoi aGor
MPUMEHSIEMBIX B CBapOYHOI TeMe p
TEXHUKE
CaMocTosATeIbHOE
1.3 Tepmuueckne H3ydeHne yaeOHoi Hamaane
H;az[ OBEIC EICTOIIHI/IKI/I iqcn aBZ:IIHOIZ KOHCTICKTOB OK-1, OK-4,
3Hey;1/n/1 XuMHUECKHE 3 331 3 JII/ITepaT Bl 110 TeKIHi, crasa OIIK-1,
Py patyp N MPaKTUYECKUX OIIK-2, IIK-8
WCTOYHUKH SHEPTHU paccMaTpuBaeMoi
pabot
TeEME
1.4  TepmompeccoBble U
CaMocTosATeIbHOE
MPECCOBO-MEXaHHMYECKHE M3vaerHe VIeOHoi Hamnune
CBapOYHbIE MIPOLIECCHI. v yd N KOHCIICKTOB OK-1, OK-4,
U CIIPaBOYHOU .
OCHOBHEBIE IMOHATUSA u 3 3 2 JIEKIIMH, caya OIIK-1,
JUTEPATYPHI 110
3aKOHBI B pacuerax . MPAKTHYECKUX OIIK-2, TIK-8
paccMaTpuBaeMoi
TEIUIOBBIX TIPOILIECCOB TP pabor
TeEMe
CBapke
CaMOCTOSITENbHOE
1.5 TemnoBble MpoIECCHI o Hamnune
u3ydeHue yueOHoi
npu HarpeBe TN " KOHCIIEKTOB OK-1, OK-4,
U CIIPaBOYHOM N
HCTOYHHUKAMU TEIUIOTHI. 3 3/3U 2 HTEPATYDBL 10 JICKIIUH, c1ada OIIK-1,
Harpes u TUTaBJICHUE patyp .| mpakrmueckux | OIIK-2, TIK-8
paccMaTpuBaeMoi
MeTajuia Py CBapKe pabor
TeMe
CaMOCTOSTENbHOE
1.6  TepmopuHamuueckue, o Hannune
u3ydeHue yueOHon
3IEKTPOXUMHUECKHUE u . KOHCIIEKTOB OK-1, OK-4,
U CIIPaBOYHOM N
KUHETHYECKUE OCHOBBI 3 3 2 JICKIIUH, c1ada OIIK-1,
JUTEPATYpPHI 110
METAJTyPTHIECKUX .| mnpakruueckux | OITK-2, TTK-8
paccMaTpuBaeMOi
MPOIIECCOB CBApKU pabot
TeMe
CamocrosaTensHoe
U3ydeHHe yueOHOM Hamaue
1.7 Merannyprudeckue Y y " KOHCIICKTOB OK-1, OK-4,
U CIIPaBOYHOM N
MpoIleCChl  MpPU  CBapke 3 3 2 IHTEDATYDLL 110 JIEKIIMH, clraya OIIK-1,
JIaBJIEHUEM paryp . npaktuueckux | OIK-2, TTK-8
paccMaTpuBaeMOi
pabor
TeMe
HWroro no pazaeny 21 21/61 | 16,7
2. Pasnen 2
CamocTrosaTeasHoe
U3ydeHHe yueOHOM Hamaue
2.1 Merannyprudeckue Y y . KOHCIICKTOB OK-1, OK-4,
U CIIPaBOYHOM N
MPOLECCHl TPU  Pa3TUIHBIX 3 3 2 JIEKIIMH, clrada OIIK-1,
JUTEPATYPHI 110
BHUJaX CBApKU " MIPAKTHYECKUX OIIK-2, TIK-8
paccMaTpUBaeMoi
pabor
TeMe
CaMoCTOSTENbHOE
H3ydyeHne y4yeOHoi Hamrque
2.2 Tlonste o pnedexrax Zlqcn aBZ:HOﬁ KOHCTICKTOB OK-1, OK-4,
K. HCTaUIMYECKON peNIeTKH 2 2 2 nHTepaT 1383 () neKiui, caasa OIIK-1,
p p patyp . TIPaKTUIECKAX OIIK-2, IIK-8
paccMaTpuBacMoii
pabot
TeMe
CaMoCTOSTENbHOE
H3ydeHne y4yeOHoMi Hamaue
2.3 Zlqcr[ aBZ:HOI‘/'I KOHCIIEKTOB OK-1, OK-4,
Tepmonedopmanonusie 2 2/21 2 P JIEKIIMH, clrada OIIK-1,
JIUTEPATYPHI 110
MPOLIECCHI TIPH CBAapKe .| mpakrmueckux | OIIK-2, TIK-8
paccMaTpuBacMoii
pabot

TEME




CaMoCTOSTENbHOE
2.4 OO0pa3oBaHHe CBapHBIX n3ydeHue y4eOHoU Hamaue
C(.)e WHEHUI "u M CIPABOYHOMI KOHCIICKTOB OK-1, OK-4,
o Z[MI/I OBaHHE TIEPBUYHOMN 2 221 2 J'II/ITepaT 1383 () Nk, crasa OIIK-1,
PMHP P patyp . MPaKTUYECKUX OIIK-2, IIK-8
CTPYKTYpBI METAJIIa 1IBa paccMaTpuBacMoi
pabot
TEME
CaMOCTOSTENbHOE
n3yudeHue y4yeOHou Hamane
2.5 Xumuueckas T CIDABOUHO KOHCIIEKTOB OK-1, OK-4,
HEOJHOPOJIHOCTh ~CBapHOTO 2 2 2 nHTepaT L 1IO JISKIIMH, caya OIIK-1,
COEIMHEHUS patyp N MPaKTHYECKUX OIIK-2, T[IK-8
paccMaTpuBacMoi
pabot
TEME
CaMocCTOsATENEHOE
H3yueHHe yueOHou Hamaane
2.6 Tlpupoma oOpa3oBaHHs . KOHCIICKTOB OK-1, OK-4,
U CIIPABOYHON .
TOpSIYUX u XOJIOIHBIX 2 2 2 JISKIIMH, caya OIIK-1,
JUTEPATYPHI 110
TPEIHH [IPU CBapKe .| mnpakruueckux | OIIK-2, TIK-8
paccMmarpuBaeMoit
pabor
TeEMe
CaMOCTOSTENbHOE
2.7 da3oBkIe " u3y4yeHue yueOHoi Hamrue
cf TYpHBIE MPEBPAIICHUS M CIPABOYHOI KOHCIICKTOB OK-1, OK-4,
B pyieT}ianmax I}; I’)TBL: oM 2 2 2 JmTepaT BI 110 TeKIui, CAasa OIIK-1,
pA patyp . TIPAKTUYECKUX OIIK-2, T[IK-8
COCTOSIHUH TIPH CBapKe paccMaTpuBacMoi
pabor
TEME
Uroro no pazneny 15 15/41 | 14
3. Pasznen 3
Brinonnenue SAlIIHTA KYDCOBORO OK-1, OK-4,
3.1 KypcoBoii mpoekt KypCOBOTI'O H - oeyI?Ta OIIK-1,
npoekTa P OIIK-2, K-8
CamocTrosaTeasHoe
U3y4eHne
MaTepHajoB K3aMeH 1O OK-1, OK-4,
3.2 Dx3ameH KOHCIIEKTa, a P OIIK-1,
TaKXke ydeOHOH u OIIK-2, TIK-8
CIIPaBOYHOMN
JIUTEPATYPBI
Wroro no pazneny
HWroro 3a cemectp 36 36/101 | 30,7 9K3aMeH,KIT
KYpPCOBO# IIPOEKT OK-1, OK- 4,
Hrtoro mo aucrumiinge 36 36/10M | 30,7 yp 31<3aMeI:-1 > |OIIK- 1,
OIIK-2, TIK- 8
5 Oopa3oBaTe/ibHbI€ TEXHOJOTUH
Jiga  peanu3anuu  MPEIyCMOTPEHHBIX BHUJOB yuyeOHOW paboThl B  KadyecTBe

00pa30oBaTeNbHBIX TEXHOJIOTHI B MPENOJaBaHUU AUCHUILTUHBI « Teopusi CBapOYHBIX MPOIIECCOBY
UCIOJIB3YIOTCS:

1. TpamguumoHHBIE 00pa3oBaTENbHBIE TEXHOJIOTUU OPHUEHTUPYIOTCS Ha OPTaHHU3AINI0
00pa3oBaTeNbHOTO  Mpoliecca, MPEANOoNaralollyl0 MpsAMYyI0  TPaHCIALMIO 3HAaHUW  OT
npenoaaBarenss K CTyAeHTY (IpeuMYIecCTBEHHO Ha OCHOBE OOBSCHUTEIbHO-HILTFOCTPATUBHBIX
METO/I0B 00yueHus). YueOHas IeATeTbHOCTh CTY/ICHTa HOCUT B TaKWUX YCJIOBHUSX, KaK MPaBUJIIO,
PENPOIYKTUBHBIN XapaKTep.

@®opmbl y4eOHBIX 3aHATHI € UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmannonHas  JeKius —  [OCJIEIOBATEIbHOEC  W3JIOKEHHUE  MaTepuaia B
TUCITUTUIMHAPHON JIOTUKE, OCYINECTBISEMOE MPEUMYIIECTBEHHO BEpOAIbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).



[IpakTHyeckoe 3aHATHE, TOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH M HABBIKOB IO
IPEI0KEHHOMY aJITOPUTMY.

2. lapopmMarimoHHO-KOMMYHHKAIIHOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTHH — OPTaHU3aIUs
00pa30BaTENILHOrO MPOLIECCa, OCHOBAHHAS HA IPUMEHEHUH CHIEIIMATM3UPOBAHHBIX IPOTPAMMHBIX
Cpel ¥l TEXHUYECKUX CPEACTB paboThI ¢ HH(pOpMAIIHEH.

@®opMbl yuyeOHBIX 3aHATUH C HCIOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTH:

Jlekuus-Bu3yanu3anuss — H3JI0)KEHUE COJCpXKAaHUA CONPOBOXKAACTCS Ipe3eHTaluen
(memoHCTparmel yyeOHbIX MaTepHUajoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, IPahuUEeCcKUX, ayaH0- U BUIEOMATEPHAIIOB).

[IpakTryeckoe 3aHsTHE B (hOpPME MPE3CHTAMH — IPEACTABICHUE PE3YIbTATOB IPOSKTHON
WX MCCIIEI0BATENbCKOM NESTEIbHOCTH C UCII0Ib30BAHUEM CIELIMATU3UPOBAHHBIX IPOIrPAMMHBIX
cpex.

6 YueOHO-MeTOAMYeCKOE 00ecnedeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Teopusi cBapOYHBIX MpoIieccoB | yueoHoe nocodue / C. U. Inaros, J. B. Tepentnes, C.
B. Muxaitmuueia, M. A. lllekmees ; MI'TY. - Marautoropck : MI'TY, 2015. - 82 c. : wi., Tabm.,
CXEMBI URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1139.pdf&show=dcatalogues/1/1120
711/1139.pdf&view=true (mara o6pamenus: 04.10.2019). - Makpooobekt. - Tekct
aekTpoHHbIH. - ISBN 978-5-9967-0618-1. - ImeeTcs medaTHBIH aHAJIOT.

2. CmupnoB U.B. Ceapka crienanbHbIX CTallel U CIUIaBOB [ DNEeKTPOHHBIN pecypc]. — M.:
Jlanw, 2012. — 272 c. — Pexxum gocryma: https://e.lanbook.com/book/2771 - 3armn. ¢ skpana. —
ISBN 978-5-8114-1247-1.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Muxaiinuipeig, C. B. CBapouHble W HalJIaBOYHbIE MaTEpUaIIbl | KOHCTEKT Jekmuit / C.
B. Muxaitmnes, A. U. benses ; MI'TY, kad. [MuTO/I]. - Maraurtoropck, 2012. - 199 c. : un.,
CXEMBI, TabJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/10968
19/547.pdf&view=true (nara obpamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3IEKTPOHHBI. -
NmeeTcs neyaTHBIN aHAJIOT.

2. Muxaitmuneia C.B. KoHTpons kauecTBa CBApHBIX U MASHBIX COCTUHEHHH : yueOHOe
nocobue / C. B. Muxaiinmuieia, M. A. Illekmrees, /1. B. Tepeutses, E. H. Illupsesa ; MI'TV. -
Marautoropck : MITY, 2018. - 113 c¢ : wum, Tabm, cxembl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3624.pdf&show=dcatalogues/1/1524
690/3624.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0627-3. - IMeeTcs meyaTHbIH aHAJIOT.

3. lllexmeeB, M. A. CTpyKTypa CBapHBIX COeIMHEHUN. MeTo/bl ONMMCaHUs U aHau3a !
naboparopublii mpaktukym / M. A. Illekmiees, A. b. Cerukos, C. B. Muxaitmunpia ; MI'TY. -
Marnutoropck: MI'TY, 2016. - 1 snektpon. ont. guck (CD-ROM). - 3arn. ¢ Turyin. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132
914/2776.pdf&view=true  (mata oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr
ANIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=1139.pdf&show=dcatalogues/1/1120711/1139.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1139.pdf&show=dcatalogues/1/1120711/1139.pdf&view=true
https://e.lanbook.com/book/2771
https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/1096819/547.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/1096819/547.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3624.pdf&show=dcatalogues/1/1524690/3624.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3624.pdf&show=dcatalogues/1/1524690/3624.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132914/2776.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132914/2776.pdf&view=true

B) MeToau4eckne yKazaHus:

1. IInmator C.U., Kamenko ®.JI., bemser A.W., Tepentber JI.B. JlaGoparopubiii
NPaKTUKyM 10 tucturuinae «Teopust cBapodHbIX npoueccoBy. Marauroropek: MI'TY, 2011.

2. lllexmee M.A., Muxainmunein C.B., [lupseBa E.H. Meroaudeckue ykazaHusi K
BBINOJIHEHUIO TTpakTudeckux 3ansatuii, MI'TY, 2020.

3. bmromenmreitn B.1O., Knenor A.A., Kosansuyk C.H. KypcoBoe npoektupoBanue 1mo
TEXHOJIOTUHM: ydeOHoe mocobue [DnekTpoHHbld pecype]. Kysbacckuii rocynapCTBEHHBIH
TexHu4e-ckuii yHuBepcuteT umeHu T.D.I'opbaueBa, 2016. — 121 c¢. — Pexum pocryma:
https://e.lanbook.com/book/105384 - 3ari. ¢ sxpana. — ISBN 978-5-906888-38-9.

r) [IporpammHoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No norosopa Cpox aeicTBus
JTUTICH3UU
MS Office 2007 Professional ~ |[Ne 135 ot 17.09.2007 0eccpouHo
T7Zip cB00O0HO pacrpoctpansemoe [10 OecCpoYHO
MS Windows 7 J1-1227-18 ot 08.10.2018 11.10.2021
Professional(ais kimaccoB)
FAR Manager cB00OAHO pacnpocTpansemoe [10 0OeccpoyHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchLIKa
URL:

HanmonaneHass  mHGOpManMoOHHO-aHAJIMTUYECKasi  CHCTEMa

Poccwuiickuit nnaexc Hayunoro uutuposanus (PMHLI) https://elibrary.ru/project

risc.asp
URL:
https://scholar.google.ru/

IMouckosas cucrema Axkanemus Google (Google Scholar)

@denepanbHOe  TOCydapcTBeHHOe  OropketHoe  yupexaenue|URL:
«DenepanbHBIA HHCTUTYT MPOMBIIUICHHON COOCTBEHHOCTH http://www1.fips.ru/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecrieYeHNe IMCIUIUIMHBI BKIIOYAET:

322 (JlekunoHHash ayIuTOpHsl) - BUACONPOEKTOP, JKpaH HACTEHHBIM, KOMIIBIOTED;
TECTOBBIE 3a/1aHUs /ISl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH;

JlaGoparopusi cBapku (J1abopaTOpHBI KOopHyc ¢ jadopaTopueil pe3aHusi) - KOMIUIEKT
MEYATHBIX U 3JEKTPOHHBIX BEPCUN METOAMUYECKUX PEKOMEHAalui, yueOHoe mocodue, miaKaThl
no teMaM «Teopust cBapouHBIX mporieccoBy. CBapouHble anmapaTbl. OOpasibl BHITOIHEHHBIX
CBapHBIX MBOB. CBapOYHas OCHACTKA;

031a (JIabopaTopHBIi KJacc O CBAPOYHBIM JAUCHHUIUIMHAM) - KOMIUIEKT METOUYECKIX
pexoMeHanui, yueOHoe mmocobue, riakaTbl Mo TemMaMm «Teopusi CBapOUYHBIX MPOIIECCOBY,
ONTUYECKHE MUKPOCKOIBI, TBEPJJOMEP CTAIIMOHAPHBII;

KomnbroTepHbie Kiacchl yHUBEpPCHTETa - pabodre MecTa CTYAEHTOB, OCHAIlIEHHBIE
KOMITbIOTEpaMU C JIOCTyrioM B WHTepHeT, mpenHa3HaueHHBbIE IS paboOThl B 3JIEKTPOHHOM
00pasoBaTenbHOH cpefie.


https://e.lanbook.com/book/105384

ITpunoxxenue 1
Y4yeOHO-MeTOoAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucuunnuHe «Teopuss M TEXHOJOTMYECKME OCHOBBI CBApOUYHBIX IPOLIECCOBY
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4YaroluXCs.

AyIuTOpHAs caMOCTOATENNbHAs padoTa CTYJACHTOB MPEAINOJIAraeT peluieHne KOHTPOIbHBIX
3a]1a4 Ha MPAKTUYECKUX 3aHATHUSX.

Bonpocs! 1J1s1 c1a4yu IK3aMeHa:

1. Kakue OCHOBHBIE HMCTOUHUKM TEIUIa NPUMEHSIOTCS B CBApOYHOW TexHMKe. Kakum
TpeOOBAaHUSAM OHU JIOJKHBI YIOBJIETBOPSITh.

2. CpapouyHas Jyra u ee CBOMCTBA.

3. Uro Takoe TemioBas MOIIHOCTh UCTOYHMKA Teruta. E€ xapakrepuctuka u KIT/I.

4. Cratuueckas (BOJbT-aMIIEpPHAsl) XapaKTEPUCTHUKA JIyTH.

5. IIpoueccsl, mpoTekaromue B cToja0€e Ayrd U UX CYIIHOCTb.

6. Ilpomecc TepmoanekTpoHHOH MHUccHU. CyMHOCTh U (DAKTOPHI, BIUSIOUIME HA 3TOT
npoiiecc.

7. B ueM pasnuuue MexaHu3Ma IPOBOAMMOCTH TOKA JJIs KHUAKOTO METajljia v 1u1aka?

8. Cmnocobbl mnepefauu Temja B TBEPIOM Tele M C ero mnoepxHoctd. OCHOBHBIE
TETUIO(PU3NUECKUE BETMUNHBI, TIOHATHS U ONPEICIICHHS.

9. VYpaBHeHHE TEMJIONPOBOJHOCTH. YTIPOLICHHbIE pACUETHBIE CXEMbl HarpeBAaeMOro Telia
Y UICTOYHHMKOB TETLJIA.

10. Pacnpocrtpanenue Teria B 06CKOHEYHOM M OTPAaHUYEHHOM TeJle.

11. PacuerHble cxeMbl HarpeBa MeTaja Jyrou.

12. Pacuer mporecca pacnpocTpaHeHus Terjia pU HaljaBKe BaJlMKa Ha MACCUBHOE TEJNO U
IIPU OAHOIPOXOTHOW CBApKE IUIACTUH BCTHIK.

13. HarpeB MOIIHBIMH OBICTPOABHKYIIMMUCS UCTOYHUKAMHU Teruia. TepMuuecKuil MK u
MaKCHMaJbHbIE TEMIIEPATYPHI.

14. Harpes u maBjieHue 3JI€KTPO/ia U IPOBOJIOKH MPH JyTOBOM CBapKe.

15. Harpes u nporiaBieHre OCHOBHOTO METajlla CBApPOYHOU Tyrou.

16. CymHocTh nepBOro Havanaa TEPMOJIUHAMUKH U €r0 MaTEMaTHYECKOE BhIpaXKeHHUE.

17. CyuiHocTs BTOpOro Hauana TEPMOJUHAMUKHU M €70 MaTeMaTHUYECKOE BbIpaXKEHHE.

18. Yto BeIpakaeT co00i XMMUUYECKHH MOTEHIIAN CUCTEMBI?

19. Ocobennoctu nporeccoB TUQPPy3un MPOTEKAIOIINX PU CBAPKE TNIABICHUEM.

20. Kak Bnuser naBlieHHME W TeMIlepaTypa Ha IIOJOXEHHE KOHCTAaHThl PaBHOBECHS
peakiuii?

21. Kakue ycioBuss HEOOXOIMMBI JJIsi PAacTBOPEHHUs Ta30B B JkuAkoi ¢aze? B uem
CYIIHOCTh 3aKOHa pactpenenenust Hepucra?

22. YcroBus MJIaBJIEHUS METaJIa M CYILIECTBOBAHUS €T0 B )KUJKOM COCTOSIHUU.

23. Bujpl mepeHoca 3JIeKTPOHOTO MeTallla yepe3 IyTOBOH MPOMEKYTOK.

24. OnuiuTe MEXaHW3M HaCBIIIEHUS KUAKOTO MeTajlia ra3aMH.

25. Kak momagaroT KHCI0pOo/, a30T ¥ BOJAOPO/I B pEaKIIMOHHOE IPOCTPAHCTBO MIPH TYTOBOU
CBapKe M KaK OHM BIIMSIOT HA CBOWCTBO CTAINU?

26. Ha3nauenue mutakoB mpu cBapke. MoJieKysipHas 1 HOHHAS TEOPHS IIITAKOB.

27. Metamtypruyeckue (QyHKIUH IUIAKOB.

28. Tlpormecchl OKUCIIEHUS, PACKUCIICHUS U JISTUPOBAHUS TIPH CBAapKe IJIaBICHHEM.

29. OnummuTe nporuecc pahuHUPOBAHUS CTAIN OT cepbl U pocdopa.

30. OcobenHoctH yciioBUW padUHUPOBAHUS CTATU MUIAKOM TIPU JIYTOBOW CBapKe IIO
CPaBHEHMIO C MAPTEHOBCKHUM IIPOLIECCOM.

31. Poawr Ca u Mn B niponiecce paduHUPOBAHUS CTATH OT CEPHI.

32. HempepbiBHas U epronvecKas KPUCTALTU3AIMS METaJlIa [IBa.

33. IIporecchl kpucTaUTM3aUKA METAJIa TIPU CBapKe.



34. OcoOeHHOCTH MEPBUYHONW KPUCTAJUIM3ALMU TpU cBapke. [IpHUMHBI CIOMCTOCTH U
CTOI04YaTOCTU CTPOEHUS CBAPHBIX IIBOB.

35. MexaHu3M BO3HHUKHOBEHUS IO B METaJIIE IIBA.

36. IIpuumHbl 00pa30BaHUs ILUIAKOBBIX BKJIKOYEHUI B MeTaie IIBa M CIOCOOBI HUX
yCTpaHEHHUSI.

37. JluxkBauus B METaJUIE IIBA U €€ BUILL.

38. OmummMre MeXaHW3M BTOPUYHON KPUCTAJUIM3ALUU MaJOYIJIEPOAUCTON CTadH MpU
CBapKe.

39. TpeurrHbI IpU CBapKe M UX KiaccuuKanus.

40. CymHocTh TepMOoie(hOpMAITMOHHBIX SBJICHUN ITPU CBapKe.

41. MexaHu3M 00Opa3oBaHMs TOPSYUX TPEUIMH U METOAUKHU OLIEHKU COMPOTHBISEMOCTH
MeTaJula I1Ba UX 00pa30BaHUIo.

42. MexaHnu3M o0pa3oBaHUs XOJIOJHBIX TpelMH. [IyTH ux ycrpaneHusl.

43. Bmusuaue C, Si, S, Cu Ha TEeXHOJIOTHYECKYIO TPOYHOCTH METaJlIa 1IBA.

44. 1lyTu NOBBIIEHUS TEXHOJIOTMYECKON IPOYHOCTH CBAPHBIX COETUHEHUI.

45. Yro cnenyer NOHMMAaTh IIOJ CBapUBAaEMOCThIO TeX WM HHBIX MaTepHaioB?
Knaccugukarus cBapuBaeMocTH.

46. CBapuBaeMOCTb YIJIEPOJIUCTBIX CTaleH.

47. CBapuBaeMOCTb JETHPOBAHHBIX CTAJIEH.

48. CBapuBaeMOCTb YyI'YHOB.

49. CBapuBaeMOCTh IBETHBIX METAJLIOB.

50. CBapuBaeMOCTh LIBETHBIX METAJIJIOB CO CTAJIbIO.

51. Yro BbIpaxaeT co00M XUMUYECKUH TOTEHIIUAN CUCTEMBI?

52. Ocobennoctu nporeccoB quddy3un IpOTEKAIOIMX MIPH CBAPKE MIABICHUEM.

53. Kak Bnuser naBieHHEe W TeMIlepaTypa Ha IIOJOXKECHHE KOHCTAaHTHI PaBHOBECHS
peakumii?

54. Kakue ycnoBusi HEOOXOIAMMBI I PAacTBOPEHHs] Ta30B B KuAKoM ¢asze? B uyem
CYIIHOCTb 3aKOHa pacrnpenenenus HepHera?

55. VYcroBus miaBiieHUs MeTalla ¥ CYIIECTBOBAHUS €T0 B )KUKOM COCTOSIHHU.

56. OmnumuTe MEXaHW3M HACHIIIEHUS KUAKOTO MeTajla ra3aMu.

57. Kak momagaroT KHCIOPO/, a30T M BOJOPOJI B PEAKIIMOHHOE IIPOCTPAHCTBO TP TYTOBOM
CBapKe M KaK OHHU BJIMAIOT Ha CBOMCTBO cTanu?

58. Haznauenue nurakoB npu cBapke. MoJeKysipHas 1 HOHHAS TEOPHS IIJIAKOB.

59. IIporecchl OKUCIIEHUs, pACKUCIEHHS U JIESTUPOBAHUS TIPU CBApKE IJIaBICHUEM.

60. OnummuTe mporecc pahpUHUPOBAHUS CTAIN OT cephl U Gocdopa.

61. OcobGeHHOCTH YCIIOBHHM padUHUpPOBaHMS CTAlIM LUIAKOM IPH JAYrOBOM CBapke IO
CPaBHEHMIO C MAPTEHOBCKHUM IIPOLIECCOM.

62. Posp Ca u Mn B nporiecce paduHUPOBAHUS CTATN OT CEPBI.

63. HenpepsiBHast 1 nepruoudeckast KpUCTALTH3AIHS METaJlIa IIIBa.

64. 0coOeHHOCTH TEPBUYHON KpPUCTAJUIM3ALMU IMpH cBapke. [IpHUMHBI CIOUCTOCTH U
CTOJIOYATOCTH CTPOEHUS CBAPHBIX IIBOB.

IIpumepHBbIe ayAUTOPHBIE KOHTPOJIbHBIE padoThI (AKP):

AKP Nel «PaccuuraiiTe npupalieHHe TEMIIepaTypbl B TOYKE Tejla MPU BO3IEHCTBUU
ANEKTPUUECKOUN TyTH»

Ha nmoBepxXxHOCTM MacCHBHOIO Te€la M3 HU3KOYIJIEPOAUCTOM CTaJd TOPUT HEMOJBHUYKHAS
yra, KOTOPYO MOXXHO CUMTaTh TOYEYHBIM HEMPEPHIBHO ACHCTBYIOUIMM HEMOABUKHBIM
UCTOYHHUKOM TeIUIoThl. OmnpenenuTh NMpHpalleHue TeMIepaTrypbl B TOUYKe Ha paccTosHuun R =
15mMm crryctst t = 20 cex mocine Hagana Harpesa ipu | = 200A, U = 30B, KIT[In=0,7.

IIpumepHble MHAMBUAYAJbHBIE JoMalnHue 3axanus (U13):
N3 Nel «PaccunmraTe pasmep H30TEPMbl HAa IOBEPXHOCTH Tejla MpU JEHCTBUU
BIIEKTPUYECKON TyTH»



Ha noBepxHOCTH MacCHBHOI'O Tejla ABMXKETCS TOYEUHBIN MCTOYHUK TEIJIOTHl MOIIHOCTBIO
6000BTt. OnpeaenuTs pacCTOSHUE OT MCTOYHUKA TEIJIOTHI 10 KoHua u3otepmbl T = 820 °C.
Koadduuuent rernonposoanoctu meramia A = 0,4 Br/(cm-°C).

IIpumepHas Tema kypcoBbIX npoekToB (KII):

Pacyer TernoBbIX ITPOLECCOB IIPHU CBAapKe.

Bunbl nepenoca 3J1€eKTpOIHOIO METAJUIA YEPE3 LyTOBOU IIPOMEKYTOK.
Mertannyprudyeckue GyHKIMHU IIJAKOB.

MHuKpPOCTPYKTYypa OCHOBHBIX Y4aCTKOB 30HbI TEPMUYECKOIO BIIUSHMS IIPUA CBAPKE.
Ponp Bogopoaa Ha 00pazoBaHKUE XOIOAHBIX TPEILUH.

[Tpoueccyl KpUCTAIIIM3aLMU METAJUIA IIPU CBAPKE.

ook wdE

IIpumepHoe 3a1aHHE HA KYPCOBOM MPOEKT:

Paccuurtars TemmepaTypHO-BpeMEHHbIE XapaKTEPUCTUKU TOYEK Tella B COOTBETCTBUU C
HUKETPUBEICHHBIMU PacueTHBIMU cxeMaMu. OMpeenuTh TeMIepaTypHoe MoJjie Tela, CKOPOCTH
OXJIQKJCHUS U TEPMUYECKUHN IUKII PA3IMYHBIX TOUEK TeJa MPU ACHCTBUU CBAPOYHOTO HCTOYHHKA
TEILJIOTHI.

Yacrs 1.
TRXY) =T, + (- (R+X),
2-mt-A-R 2-a
rae R - anuHa paguyc-BeKTopa paccMaTpuBaeMoi TOUKH, CM;
Ty - mauansmas Temmneparypa m3nemnus, °C;
g= I*U*n - apdexTrBHAs TerioBask MOIIHOCTG, BT;
A - k0o durmenT TerutonpoBoaHocTH, Br/(em-°C);

V - CKOPOCTb CBapKH, CM/CEK;
a - K03 UIMEHT TeMIepaTypOIpOBOIHOCTH, CM?/C.

R=x*+y*+2%,

rae X, Y, Z - KOOpAUHAThl pacCCMaTpUBAEMON TOYKH, CM.

Yactn 2.
(T _ TH )2
qv

rae A - koddduipeHT TeruonpoBoaHocTd, Br/(em-°C);
T - TeMmeparypa mpu KOTOPO# OIPEIENAETCS CKOPOCTh oXtaxaeHust, °C;

0=-2-7-A

T, - mauvanbmas Temmneparypa m3nemus, °C;

g - 2¢dexTUBHAS TEIUIOBask MOIHOCTh, BT;
V - CKOPOCTh CBapKH, CM/CEK.

Yactn 3.

rZ

q “aat
T,, =Ty +——— e
e oAVt

rae t- kodpuUIreHT TenIonpoBOAHOCTH, CEK



OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUYHOM aTTecTAlMU

puioxenne 2

HpOMe}K}ITO‘lHaH arrecTanusa UMECT LCIIbI0 OIPCACIINTE CTCIICHb JOCTHUXKCHH A 3allJITAaHUPOBAHHBIX PE3YJILTATOB 06y‘IeHI/IH 10 JUCHUITIINHE ((TeOpI/ISI
N TCXHOJIOT'MYICCKHUE OCHOBBI CBAPOYHBIX ITPOLECCOB» 3a OANH CCMECTP U ITPOBOAUTCS B (bopMe 9K3aMCHA U 3alllUThI KYpCOBOI'O IIPOCKTAa B KOHIIC IICPBOT'O

cemecTpa.
a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI M OLlCHOYHbIE CPEACTBA ISl POBeAeHHUS IPOMEKYTOYHOM aTTeCTAllMM:
CrpyKTypHBIT
PYKTYP [Inanupyemsle
JJIEMEHT OueHouHble CpeCTBA
pe3yiabTaThl 00yYeHHUS
KOMIIETCHIINH

OK-1 cocoGHOCTBIO K a0CTPAKTHOMY MBIIIUIEHUIO, 0000IICHHIO, aHATTN3Y, CHCTEMAaTH3aluy 1 TPOrHO3UPOBAHHIO

3HaTh CYIIHOCTb TEOPETUYECKUX OCHOB CBApKH, OCHOBHbIE Bonpocs! 1151 ciauu IK3aMeHa:
TEOPETUYECKHE MOJIOKEHHM S, KaCAIOIINUECs] HICTOYHUKOB 1. Kakue OCHOBHblE HMCTOYHMKM TeIUIa MPUMEHSIOTCS B CBapOYHOU
CBAapOYHOI'0 HarpeBa, TEIJIOBBIX MPOLIECCOB IPU CBApKE, TexHuke. KakuM TpeGoBaHMSIM OHU JI0JIKHBI Y10BIETBOPSTh.
M3MEHEHMsI CTPYKTYpPbI U CBOMCTB MeTajlia 1o/ BIUSHUEM 2. CpapouHas ayra u ee CBOWCTBA.
TepMoie(hOpMAITHOHHBIX ITUKIIOB CBAPKH, METALTYPTUU 3. Uro Takoe TemyioBasg MOIIHOCTh HCTOYHMKA Terwuia. Eé
CBapKH, M 3JIEMEHThl XUMUYECKOH TepMOJINHAMUKH, xapaktepuctuka u KIT/I.
o0Opa3oBaHMs CBAPOYHOT'0 COEIMHEHUS IpU cBapke naBieHueM | 4. Crarudeckas (BOJbT-aMIIEpHas) XapaKTEPUCTHKA JIyTH.
U TUIABJICHUEM 5. Tlpouecchl, mpoTeKarouye B CTON0E IyTH U UX CYITHOCTb.
Ymeth 9KCIIEPUMEHTAIILHO UCCIIEI0BAaTh OCHOBHBIE CBAPOYHbIE ITpumepHbIie TeMbl KypcoBbIX npoexkToB (KII):
IIPOLIECCH] U PACCUUTHIBATH ApAMETPhl ATUX IPOLECCOB C 1. Pacuyer TennoBbIX MPOLIECCOB NP CBapKe.
HCIIOJIb30BaHNUEM, B YACTHOCTH, KOMIIBIOTEPHON TEXHUKU 2. Buasl nmepeHoca 3JEKTPOJHOIO MeTallla 4epe3 AyroBoi
IIPOMEXKYTOK.
3. Meramnyprudyeckue GyHKIMH [IJTAKOB.
4.  MUuUKpPOCTPYKTypa OCHOBHBIX YYacTKOB 30Hbl TEPMHYECKOIO
BIIUSIHUSA TIPU CBapKe.
5. Pousp Bosoposa Ha oOpa3oBaHUE XOJIOAHBIX TPEITHH.
6. Ilporecchl KpUCTAIIM3AIMU METAJIJIa ITPHU CBapKe.
Bnagers METOJIaMU MPOBEACHUSI KOMITJIEKCHOTO IIpumepHoe 3a1aHHMe HA KYPCOBOM MPOEKT:

TEXHUKO-IKOHOMHYECKOTO aHaln3a Jisi 000CHOBAaHHOTO
MIPUHATHS PEIICHUH, H3bICKAaHUS BO3MOKHOCTH COKPAIIICHHS
[IUKJIa paboT, COJEHCTBUS MOATOTOBKE MpoIlecca Ux
peanu3anuu ¢ 00eCIeueHneM HEOOXOIMMBIX TEXHUYECKUX

Paccuurtath TemnepaTypHO-BpEMEHHBIE XapaKTEPUCTUKHU TOUYEK TElla B
COOTBETCTBUM C  HIDKENIPUBEJICHHBIMH  PACYCTHHIMH  CXEMaMH.
Onpenenutph TEMIEpaTypHOE IOJIE Tela, CKOPOCTH OXJIAXACHUS U
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JaHHBIX B MAIIMHOCTPOUTEIHHOM (CBApOYHOM) MPOU3BOJICTBE

TEPMUYECKUNA ITUKJT PA3JIMYHBIX TOYEK TeJla MPU JICUCTBUU CBAPOYHOTO
UCTOYHHUKA TEIUIOTHI.
Yacrts 1.

g V
TRX) =T, +———-exp(——-(R+X)),
(R =T, 45— (" (R+X)

rae R - nnuHa paguyc-BeKTOpa pacCMaTpuBaEMON TOUKH, CM;

T, - nauanssas Temneparypa m3nenus, °C;

g= 1*U*n - addexTuBHas TeroBas MOITHOCTh, BT;
A - koaddurment TemionpoBoaHoctd, Bt/(cm-°C);

V - CKOpPOCTb CBapKH, CM/CEK;

a - ko3¢ duIMEeHT TeMIepaTypornpOBOIHOCTH, CM?/C.

R=\x?+y?+2?, 1€ X, Y, Z - KOOPJAMHATHI PACCMATPUBAEMOI TOYKH,
oM.

OK-4 criocoOHOCTBIO0 HAa HAYYHOH OCHOBE OpraHM30BBIBATH CBOM TPY/l, CAMOCTOATEIHHO OLIEHUBAThH PE3YJIbTaThl CBOEH J1€ATEIbHOCTH, BIIaJIeTh HABBIKAMU
CaMOCTOSITENIbHON paboThI B chepe MPOBEICHUS HAYYHBIX UCCIICIOBAHUMA

3HaTh CYUIHOCTh TEOPETHUECKUX OCHOB CBAPKH, OCHOBHbIE Bonpocs! 1uisi ciayu dK3aMeHa:
TEOPETUUECKUE TTOJIOKEHHUS, KaCaroIUeCst UICTOYHUKOB 6. Uto BeIpakaeT co00il XMMUYECKH MOTEHIHA CUCTEMBI?
CBapOYHOT'0 HarpeBa, TEIJIOBBIX MPOIIECCOB MPU CBApPKE, 7. OcobenHoctu mpouieccoB nud@y3un MpoTeKarmuX MpU CBAPKE
HU3MCHCHUA CTPYKTYPhI U CBOMCTB MeTalIa 1101 BJIUSITHUEM TIJIaBJICHUECM.
TepMoeOPMAITMOHHBIX IUKIIOB CBAPKH, METALTypPTHH 8. Kak Bnusier naBneHue U TemrepaTypa Ha MOJIOKEHHE KOHCTaHTHI
CBAapKH, U 3JICMCHTEI XUMHUYECKOU TEPMOANHAMHKH, paBHOBECHUSA peaKuHﬁ?
o0pa3oBaHMs CBAPOYHOTO COeIMHEHUS pU cBapke naBieHueM | 9. Kakue yciaoBusi HEOOXOIUMBI A7l PACTBOPEHUS Ta30oB B HKHUIKON
Y TIJIaBJICHUEM ¢daze? B yem cymnrHocTh 3akoHa pacnpenenenus Hepucra?
10. VcnoBus muiaBieHUS MeTajla M CYIIECTBOBAaHUS €r0 B JKUIKOM
COCTOSIHUH.
YMmeTh IKCIIEPUMEHTATILHO UCCIIEIOBATh OCHOBHBIE CBAPOYHBIE IIpumepbl NPpaKTHYECKUX BOMPOCOB K 3a4eTy:

IMPOLECCHI U paCCUUTBIBATE IMTAPpaMETPhI OTUX IPOUECCOB C
HUCIIOJIB30BaAHHUEM, B HaCTHOCTH, KOMHLIOTCpHOfI TCXHHUKHU

1. OuenuTs 1IMHY CBapOYHOUM BaHHBI Y HAILJIaBKE BAJIIMKA Ha
MAacCCUBHOE TEJNO:

=9
27k (T,, —T,)

2. OnenuTts nosHbIA TetuioBor KITJ[ HaraBkwu:

n.=vF ph,/(UI)
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Bnanets

METOJIaMU MPOBEACHUSI KOMITJIEKCHOTO
TEXHUKO-9KOHOMHUYECKOT'0 aHaIu3a AJi1 000CHOBAHHOTO
MIPUHSATHSI PEIICHUN, N3bICKaHHs BO3MOXKHOCTH COKPAIICHUS
IUKJ1a paboT, COAEUCTBUS MOATOTOBKE MPOLIECCa UX
peannzanuu ¢ o0ecrnedeHneM He0OXOJUMbIX TEXHUYECKHUX
JAHHBIX B MAIIMHOCTPOUTETHLHOM (CBapOYHOM) MMPOU3BOJICTBE

HpHMepr NMPAKTUHIECCKHUX BOIIPOCOB K IK3aMEHY:
1. OHpeIICHI/ITB BpEMs HpCGBIBaHI/ISI BBIIIIC 3aJITaHHOM TCMIICPATYPEI [TPU
HaIlJITaBKEC Ha MaCCHUBHOEC TCJIO:

t3n= T3Hf2/(40}
2. OHpCI[eJ'II/ITB BpEMA Hpe6BIBaHI/I${ BBbIIIC 3aﬂaHHOﬁ TEMIIEPATYPEI ITPU
HaIlJIaBKC Ha IJIACTHUHY:

t'.’u o= T?|32/{4a)

OIIK-1 crioco6HOCThIO (hOPMYITHPOBATH LIETH U 3a/1a4H UCCIIEeI0OBAHUS, BBISIBIISITS IPUOPUTETHI PELLICHUS 3a7a4, BBIOUPATh U CO3/1aBaTh KPUTEPUH OLEHKU

3HaTh CYIIHOCTb TEOPETUYECKUX OCHOB CBApKH, OCHOBHBIE Bonpocs! 1Jis1 ciavuu IK3aMeHa:
TEOPETUYECKHE MOJIOKEHUS, KACAIOIINECcss UCTOUYHUKOB 11. MexaHu3M BO3HUKHOBEHHMS IOP B METAJLJIE I1IBA.
CBapOYHOI0 HarpeBa, TEIJIOBBIX IPOLIECCOB IIPH CBapKe, 12. Ilpuuunbl 00pa30BaHUs LUIAKOBBIX BKJIIOUEHUH B METaJUIe ILIBA U
W3MEHEHHUS CTPYKTYphl U CBOMCTB METaJUIa 0]l BIUSHUEM CHoCcoObI UX YCTpAaHEHHUS.
TepMoie(hOpMaIIMOHHBIX IIUKJIOB CBApPKU, METALITypruu 13. JlukBauus B MeTajie 1IBa U €€ BUJIBL.
CBapKH, U AJIEMEHThl XUMUYECKON TEPMOAMHAMUKH, 14. MUKpOCTpYKTypa OCHOBHBIX YYacTKOB 30Hbl TE€PMHUYECKOIO
00pa3oBaHMs CBAPOUYHOI'O COEUHEHNUS IPU CBApKE JJABJIIEHUEM | BIUSHUS IIPH CBapKe.
U IIJIaBJICHUEM 15. Onuumre MEXaHU3M BTOPUYHOU KPUCTAJUIU3aLHA
MaJIOYTJIEPOAUCTON CTAJIM IIPH CBapKe.
Ymeth AKCIIEPUMEHTAJILHO UCCIIEI0BAaTh OCHOBHBIE CBAPOUYHbIE IIpumepbl NpakTHYECKUX BOIIPOCOB K 3a4eTy:
IIPOLIECCH] U PACCYUTHIBATH TAPAMETPBI ATUX IIPOLIECCOB C 1. PaccuuTarh CKOPOCTh OXJIAKICHMS IIPU HAIJIABKE BAJIMKA Ha
HCIOJIb30BaHUEM, B YACTHOCTH, KOMIBIOTEPHON TEXHUKU MacCHUBHOE TeJIO:
w=—2mp =L
q/v
2. PaccuuTarh CKOPOCTH OXJIAKICHUS IIPU HAIVIABKE BAJIMKA Ha
IUIACTUHY:
W == —2nk6p-f~T;T"Lz
[9/(08)]
Bnagers METOJIaMU MPOBEACHUSI KOMITJIEKCHOTO IIpumepbl NpaKTHYECKUX BONIPOCOB K IK3aMeHY:

TEXHUKO-IKOHOMHYECKOTO aHaln3a Jisi 000CHOBAaHHOTO
MIPUHATHS PEIICHUH, H3bICKAaHUS BO3MOKHOCTH COKPAIIICHHS
[IUKJIa paboT, COJIEHCTBUS MOATOTOBKE TpoIlecca Ux
peanu3anuu ¢ 00ecTieueHneM HEOOXOIMMBIX TEXHUUECKHIX
JAHHBIX B MAITUHOCTPOUTEIHHOM (CBAPOUYHOM) ITPOU3BOJICTBE

I.OHpe)ICJII/ITB Ppa3sMEp 30HBI HArpe€Ba B MaCCUBHOM TCJIC:

="\ 2
< nevcpAT,

2. OnpenenuTh pa3Mep 30HbI HArpeBa B IUIACTUHE:
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N

l — ne
2 vepdAT

OIIK-2 crtocoOHOCTHIO MPUMEHSITH COBPEMEHHBIC METO/IBl MCCIICIOBAHMS, OLICHH

BaThb U NPEACTABJIATH PE3YIbTATHI BBITTOJITHEHHOM pa6OTBI

3HaTh CYIIHOCTh TEOPETUYECKUX OCHOB CBAPKH, OCHOBHBIC Bonpocsl 1J1s1 c1aum 3K3aMeHa:
TEOPETUYECKUE MTOJOKEHUS, KACAIOIIMECS UCTOYHUKOB 16. Bmmsnaue C, Si, S, Cu Ha TEXHOJOTHYECKYI0 IPOYHOCTh MeTalia
CBAapOYHOI'0 HAarpeBa, TEIUIOBBIX MPOIIECCOB MPH CBapKe, IIBA.
W3MEHEHUS CTPYKTYPBI U CBOMCTB METaJlJIa 0] BIUSHUEM 17. Ponb Bomopoaa Ha 00pa30BaHUE XOJIOIHBIX TPEIIUH.
TepMOo1e(pOPMAIIMOHHBIX IIMKJIOB CBAPKH, METAILTyPTUU 18. Ilytu TIOBBIIICHUS TEXHOJOTHMYECKOW TMPOYHOCTH CBApPHBIX
CBapKH, U AJIEMEHThl XUMHUYECKON TEPMOTUHAMUKH, COCIIMHEHMI.
o0pa30BaHMs CBAPOYHOTO COeIUHEHNU TpU cBapke nasieHueM | 19. Uro crenyer mMOHMMATh TOJ CBapUBAaEMOCTBbIO TE€X HWIIM HHBIX
Y TIJIaBJICHUEM Marepuano? Knaccudukaiius cCBapuBaeMOCTH.
20. CBapuBaeMOCTb YTJIEPOIUCTHIX CTaJCH.
VYmMerhb AKCIIEPUMEHTAIILHO UCCIIEI0BATh OCHOBHBIE CBAPOYHBIC IIpumepbl NpaKTHYECKUX BONMPOCOB K 3a4eTy:
MPOIIECCHI M PACCUUTHIBATH ITApaMETPhI ATUX MPOIECCOB C 1. OueHuTs AMUMHY CBAPOYHOM BaHHBI PU HAIlJIaBKE BaJlUKa Ha
WCIIO0JIb30BAaHUEM, B YACTHOCTH, KOMITBIOTEPHON TEXHUKHU MAacCCHBHOE TEJIO:
— q
L 220 (T,,—T,)
2. Ouenuts noaueiid TemaoBon KITJI nammaBku:
= vF ko, /(UI)
Brnaners METOAaMH MPOBEJICHUS] KOMILIEKCHOTO IIpumepbl NPaAaKTHYECKUX BONIPOCOB K IK3AMEHY:

TEXHUKO-3KOHOMHUYECKOT'0 aHalln3a /sl 000CHOBaHHOTO
MIPUHATHS PEIIEHUH, U3bICKAHUS BO3MOKHOCTU COKPAILICHHS
LUKJIa paboT, COEHCTBUS MOArOTOBKE MpOIecca X
peanuzanuu ¢ o0ecredeHneM HE0OXOJMMBIX TEXHUYECKHUX
JAHHBIX B MAIIMHOCTPOUTETHLHOM (CBAPOYHOM) IMMPOU3BOJICTBE

1. Onpenenute Bpems npeObIBaHUS BbIIIE 33JaHHON TeMIEpaTypbl
IIPY HaIlJIaBKE€ HA MACCUBHOE TEJIO:

t3n= T3Hf2/(40}
2. Onpenenuth BpeMsi IpeObIBaHMs BBIIIE 3a/1aHHOM TeMIiepaTypbl Ipu
HAIUIaBKE Ha IJIACTHHY:

by =T24"/(40)

[TK-8 cmtocoOHOCThIO OPraHW30BaTh U MPOBOINUTEH HAYYHBIE UCCIIEOBAHUS, CBSA3aHHbBIE C Pa3pabOTKOM MPOEKTOB U MPOTpaMM, MPOBOIUTE PaOOTHI TTO
CTaHJAPTHU3AIMN TEXHUYECKUX CPEJICTB, CUCTEM, IIPOIIECCOB, 000PYIOBAHHUS U MATEPHAIIOB

3HaTh

CYITHOCTb TCOPETHUICCKUX OCHOB CBApPKH, OCHOBHBIC
TCOPCTUYCCKUC IMOJIOKCHUS, KaCatOIUCCA HCTOYHUKOB
CBApOYHOI'0O HArpeBa, TCIJIOBLIX MMPOIECCOB ITPU CBAPKCE,

Bonpocsl 115 ciaum 3K3aMeHa:
25. IIpouieccsl OKHUCIEHUS, PACKHUCICHUS W JIETUPOBAHMUS  IIPH

CBApPKC ITJIABJICHUECM.
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M3MEHEHHUS CTPYKTYPhI U CBOMCTB MeTaslla Mo/l BIUSHUEM

26. OmnumuTe nporiece padhuHUPOBAHUS CTAH OT cephl U ocdopa.

TepMO1e(hOPMALIMOHHBIX IIUKJIOB CBAPKU, METAJLTYPTHH 27. OcobeHHocTH YCIOBUI padUHUPOBAHUS CTAIH LUIAKOM IPH
CBAapKH, ¥ SJIEMEHTHI XUMHUECKON TEPMOJMHAMHKH, JYTOBOH CBapKe MO CPAaBHEHUIO C MAPTEHOBCKUM IIPOLIECCOM.
00pa3oBaHMs CBAPOYHOTO COCMHEHUS MPH cBapke fAasinenueM | 28.  Ponp Ca u Mn B niporiecce paMHUPOBAHUS CTAIH OT CEPHI.
¥ IIJIaBJICHUEM 29.  HempepblBHass W mnepuoguueckas KpPHCTAUIM3AIMS MeTalia
IIBA.
30.  Ilpomecchl KpHCTAUIM3ALMHI METAJJIA ITPH CBApKe.
Ymerpb HKCHEPUMEHTAIBHO HCCIIEI0BATh OCHOBHBIE CBAPOYHBIC IIpuMepbl NPaKTHYECKHX BONPOCOB K 3a4eTy:
MPOLIECCHI U PACCYUTHIBATH NTAPAMETPHI 3THX MPOIIECCOB C 1. CopoektupoBaTe Oyry Ha JKpaH. 3apucoBaTh (OpPMY JYrOBOTO
MCIOJIb30BAHUEM, B YACTHOCTH, KOMIIBIOTEPHON TEXHUKH paspsijia ¥ ero MoJ0XKEHUE OTHOCUTEIBHO OCH AJIIEKTPOA.
Brnaners METOAAaMHU IPOBEIEHUS KOMIUIEKCHOTO [IpuMepsI NPAaKTHYECKHX BOMPOCOB K IK3AMEHY:

TEXHUKO-3KOHOMHMUYECKOI'0 aHaJIn3a Jisi 000CHOBaHHOIO
MIPUHSATHSI PEIICHUN, N3ICKaHHS BO3MOYKHOCTH COKPAIICHUS
UKJIa paboT, COAEUCTBUS MOATOTOBKE MPOLIECCca UX
peanuzanuu ¢ o0ecrneyeHneM HE0OXOJUMBIX TEXHUYECKHUX
JTAHHBIX B MAIIMHOCTPOUTETHLHOM (CBApOYHOM) MMPOU3BOJICTBE

1. Onpenenuth pa3pblBHYIO UIMHY AYTH 10 JIMHEHKE HA CTOHKE
mratuBa. Pe3ynbTarhl ompeseneHus (CpelHUEe U3 TPEeX) 3aHECTH B
TaOIHILy.

Ne ompiTa

Pe3ynbTaThl 9KCHEPUMEHTA
IMonsprocts |O6peBHAT  |lg, A U, B
JUTFHA TyTH

YcnoBus 5KCIEpUMEHTA
Tun u mapkiPon
WIEKTPOJa  [IEKTpoAa |TOKa
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0) Ilopsinok npoBedeHHS] TPOMEKYTOUHOH AaTTeCTALMH, MNOKA3aTeJId M KpPUTepHH
OLICHUBAHUS:

[Tpomexxyrounas arrectanus 1o AucHUIUIUHE «Teopus W TEXHOJIOTMYECKHE OCHOBBI
CBapOYHBIX IMPOLECCOBY» BKJIIOYAET TEOPETUYECKHUE BOIPOCHI, IO3BOJISIOIIME OLIEHUTh YPOBEHb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABISIONINE CTETCHb
c(OPMHUPOBAHHOCTU YMEHUI U BIIAaJICHUNA, IPOBOAUTCSA B JOPME IK3aMeHa.

DK3aMeH 10 TaHHOW AMCLUIUIMHE TPOBOAUTCS B YCTHOM (popme 1o Omieram, KaKablid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJMH MPAKTUYECKUHA BOMPOC.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLICHKY «omauyuno» (5 6ajioB) — 00y4aromuiicss IeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPHPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «xopowio» (4 Gayna) — oOyyaromuiicss AEMOHCTPUPYET CPEIHUNA YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX OllepalusiX, IepeHoce
3HAHUH U yMEHUI1 Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OUEHKY «yooenemeopumenvuoy (3 Oanna) — oOy4aroIMICS JAEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIONYCKAIOTCA OLIMOKM, MPOSIBIAETCS OTCYTCTBHE OTACIbHBIX 3HAaHUM, YMEHUH, HABBIKOB,
00y4aromuiCsl WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIEHKY «HEeYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouiuics JEeMOHCTPUPYET
3HaHUs He Oosiee 20% TEOPETHUECKOTO MaTepualla, JOIYCKaeT CYLIECTBEHHbIE OUIMOKH, HE
MOYKET MTOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OLEHKY «Heyooeremeopumenvnoy (1 6amn) — oOydarouuiics He MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1au.

KypcoBoii mpoeKT BBHIMONHAETCS TOJA PYKOBOJICTBOM IPEIOJaBaTelisi, B IpOIECCEe ee
HamnMcaHus 00yJaroluiicss pa3BUBaeT HABBIKM K HAYyYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacumpsisi 3HaHUS, TOJTYYEHHBIE MPH HM3Y4eHUH Kypca «Teopus W TEXHOJIOTHYECKHE OCHOBEHI
CBapOYHBIX MPOLECCOBY. [IpH BBIMOIHEHNH KypCOBOI'0 MPOEKTa 00yUaIOIMNCs TOJKEH I0Ka3aTh
CBO€ yMEHHE paboTaTh C JIUTEPATYPHBIMH HCTOYHHKAMH, a TaKke BO3MOXKHOCTh
CHCTEMaTH3UPOBATh M aHAJM3UPOBATh (PAaKTUUECKUI MaTepuall U CAMOCTOSITENIbHO TBOPUECKH €r0
OCMBICJTHBATb.

IToxa3aTeu U KPUTEPUHU OLIEHUBAHUS KYPCOBOIO NPOEKTA:

— Ha OLIEHKY «omauyno» (5 0ajIoB) — MPOEKT BBIMIOJIHEH B COOTBETCTBUU C 33JJaHHEM,
00yyaroImuiicsl MOKa3bIBaeT BHICOKMI YpOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEIACHUS U
o0BsicHeHUsT MH(OpMAIMH, HO W WHTEJUICKTyaJbHbIE HAaBBIKM pPEIIeHWs NpoOjeM W 3amad,
HaXOXKJICHUS YHUKAJIBHBIX OTBETOB K IPOOIeMaM, OIIEHKH U BEIHECEHHSI KPUTUYECKHX CY>KIACHUH;

— Ha OIEHKY «xopouio» (4 0Oamna) — MPOEKT BBHITIOJHEH B COOTBETCTBUU C 3aJaHHEM,
o0yyaromuiicsl MOKa3bIBAa€T 3HAHUS HE TOJBKO HAa YPOBHE BOCHPOM3BEACHUS M OOBSCHEHUS
UHPOpPMANIK, HO M HMHTEIUICKTYAIbHbIE HABBIKM pPEIIeHHs TpoOiIeM M 3a1ad, HaXOXKICHUS
YHUKaJIBHBIX OTBETOB K IpobiieMawm;

— Ha OIICHKY «ydoeiemeopumensho» (3 6aina) — MPOEKT BBITOJHEH B COOTBETCTBUU C
3aJaHleM, OOyYaroIMiCs TMOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOM3BENCHHUS U OOBSCHEHUS
WH(POPMAIINH, HHTEIUICKTYaJIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4;

— Ha OLICHKY «Heyoosnemeopumensvno» (2 0anna) — 3aJaHue MpernoiaBaTess BhIITOJIHEHO
YaCTUYHO, B MPOIECCE 3AMUTH padOTHl 00YUYAIOMIANCS JOMYCKAET CYIIECTBEHHBIC OIMOKH, HE
MOYET MTOKa3aTh WHTEIUIEKTYyaJIbHbIC HABBIKM PEIICHUS TOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «Heyooeemeopumenvroy (1 0ann) — 3ajanue mpenoiaBaTess BbIIIOJHEHO
YaCTUYHO, 00yYarOIIUNCS HE MOXKET BOCIIPOU3BECTH U OOBSCHUTDH COJIEPKAHNUE, HE MOXKET
NIOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs TIOCTABICHHOM 3a/1aun.
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