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JIner aktyanu3anuu padoyeil mporpamMmsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM TroJly Ha 3acefanuu Kadenapsl MalluHbI U TEXHOJIOTHH 00pabOTKU JaBJICHUEM U

[Iporokosn ot 20 . Ne
3aB. kadenpoii C.N. Ilnatos

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanu3auu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MalIiHBI U TEXHOJIOTHH 00paOb0TKH aBJICHHEM U

[Iporokom ot 20 . Ne
3aB. kadenpoit C.J. I1natoB

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U o1o00peHa Juts peanm3anmu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl MammHbl ¥ TEXHOJOTHH 00pabOTKHU JaBICHUEM U

[IpoTokomor 20 r. Ne
3aB. kadenpoit C.J. IInatoB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0peHa Jutst peanm3armu B 2028 - 2029
y4eOHOM ro/Iy Ha 3aceqaHuu Kadeapbl MammHbl U TEXHOJOTHH 00pabOTKHU JaBICHUEM U

[IpoTokon oT 20 1. No
3aB. kadenpoit C.M. IInatoB

Paboyas nmporpamma nepecMoTpeHa, 00cyxieHa 1 ogo0pena s peanusarmu B 2029 - 2030
y4eOHOM ro/Iy Ha 3aceqaHuu Kadeapbl MammHbl U TEXHOJOTHH 00paOb0TKHU JaBICHUEM U

[Ipotokom ot 20 r. Ne
3aB. xadenpoit C.1. IInaToB




1 Llesin ocBOeHUSI TMCHUIIMHBI (MO1YJ151)

Lenbro ocBoeHus yueOHOM AuCHHUITIHNHBI «CrienaabHbIE METOIbI COCMHEHUS
MaTepHAJIOBY SABJISIETCS (POPMHUPOBAHUE Y CTYICHTOB 3HAHUI O COBPEMEHHBIX CIEIUATbHBIX
cnoco0ax CBapKy W MalK{ METAJUIOB, CIUIABOB M HE METAJTMYECKUX MaTepHalioB, 00 UX
OCHOBHBIX TEXHOJIOTHUECKUX 0COOCHHOCTSIX, 00 YCTPOMCTBE CIIEUAILHOTO 000PYA0BAHUS
JUISl CBapKU U MANKH.

2 MecTo qucHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuza CnenualibHble METObl COETUHEHHSI MaTEpUAIOB BXOJUT B YacTb
y4e0HOTO M1aHa GOPMUPYEMYIO YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHHIMA
00pa3oBaTeNbHON IPOTPAMMBI.

JIig n3ydeHus QUCHUIUIMHBI HEOOXO0IMMBbI 3HaHUs (YMEHMUSI, BIAJICHUS),
c(OpMHUPOBAaHHBIE B PE3YJIbTATE U3yUEHUS AUCIUIUINH/ MPAKTUK:

be3onacHOCTh JKU3HEAEATENBHOCTH

[IpoexTrpoBaHue CBapHBIX KOHCTPYKIUI

CoBpemeHHbIE MPOTpaMMHBIE TPOAYKTHI ISl MOJEIUPOBAHMS CBAPOUHBIX IIPOLIECCOB

3D monenupoBaHue

3HaHus (yMEHUs, BIAJICHUs), TOTy4YE€HHbIE PU U3yYEHUH JaHHOMN IUCIUTUIMHBI
OyayT HEOOXOUMBI JJIsl U3YUEHUS TUCIUIUINH/TIPAKTHK:

[IpoexTrpoBaHue CBapHBIX KOHCTPYKIIUI

CBapka crienuaibHbIX CTaJlel U CIUIaBOB

CoBpemeHHbIE MPOoTpaMMHBIE TPOAYKTHI JIJIs1 MOJEIUPOBAHMS CBAPOUHBIX IIPOLIECCOB

3 Komnerennun odyuaruierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMSI

AUCUUIIMHBI (MOYJIs1) M IUIAHMPYeMble pPe3yJbTAThl 00y4eHM st

B pe3ynbraTe ocBoeHus AUCUUIUIMHBI (MOIyns) «CreruanbHble METOAbI COSAMHEHUS
MaTepHaIoBy 00y4YarOUIUICs H0KEH 001a1aTh CICAYIOUUMU KOMIETCHIIUAMMU:

Kon nanukaropa NHaukatop AOCTHIKEHUS KOMITETCHITUH

ITIK-2 CriocoGeH mpoBOIUTE IKCIIEPTU3Y KOHCTPYKTOPCKOW U MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKON JOKYMEHTAIIMH Ha COOTBETCTBUE TEXHUYECKUM 33/IaHUSM U
HOPMAaTUBHBIM JIOKYMEHTaM

[K-2.1 AHanu3upyet TeXHUYECKHUEe TpeOOBaHUS, IPEAbABIIsEMbIE K TEXHOJIOTUU
MPOM3BOJICTBA CBAPHBIX KOHCTPYKIUH (M3AETUl, IPOAYKIUH) 1000
CJI0KHOCTH

[K-2.2 Omnpenenser SKOHOMHUYECKYIO 3PPEKTUBHOCTH MPOCKTHPYEMBIX
TEXHOJIOTUYECKUX MPOIECCOB U3rOTOBJICHHUS CBAPHBIX KOHCTPYKIIUN
(M3enuit, MpoAYKIUH) 000 CI0KHOCTU




4. CTpyKTypa, 00b€éM U CcOoep:KaHue TUCHUILINHBI (MOAYJINA)

OO0mas TpyI0eMKOCTh UCIUTUINHBI COCTABISET 4 3a4eTHBIX euHUIl 144 akaa. 4acoB, B TOM

qucie:

— KOHTaKTHast pabota — 15,2 akaja. 4acos:

— ayautopHas — 12 akaj. 4acos;

— BHeayAUTOpHas — 3,2 akaj. 4acos;

— camocTosTenbHas padora — 120,1 akana. 4acos;

— B opMe NPaKTUIECKOH MOATOTOBKH — 2 aKaj. Jac;

— MOJATOTOBKA K 9K3aMeHy — 8,7 akaj. Jac

d)opMa aTTeCTalMu - 3K3aMCH

AynuTopHast g
KOHTaKTHast pabora E = dopma TeKyIero
S¢
o
Pasnen/ Tema 9 (B akaz. yacax) g x Bun § KOHTPOJIA Kox
> 3 © | camocrosTensHON |  ycnieBaeMOCTH U
JUCIUTLTAHBI R £ o ., | xOoMIeTeHH
g 5 paboTsl MPOMEKYTOYHOM
Tlex mab. | MpakT. e aTTecTaluu
’ 3aH. 3aH. O~
1. TTalika TBepABIM NPUIOEM
1.1 1 Tlaiixa TBepaBIM ToAroToBKa K
IIPUIIOEM: TTOJKJIACC DAKTHIECKOM
IIPOLIECCOB CBAPKH p SAHSTIIO Y
1.1 BBenenue B nporiecc ’
. CamocrosTenpHOe
MafKy TBEPABIM IPUIIOEM HEVACHIC
1.2 TpuHIMITEI IPOLIECCOB ggiﬂoﬁ .
MalKy TBEPBIM [IPUIIOEM y:a HOi
1.3 Iponecce! naiiku nHTesz o
TBEPJBIM IIPUIIOEM COCTEBHZEHé
1.3.1 OO61mee onucaHue
o KOHCIIEKTOB IS
IIPOLIECCOB MAaNKH TBEPABIM
— CaMOCTOSITEIEHOT
N 0 U3y4EHHS:
1.3.2 Ilaiika TBepABIM | lyl?[aﬁxa
IIPUIIOEM C HAaTPEBOM .
IUIAMEHEM TBEPIBIM
N TIPUIOEeM B
1.3.3 Ilaiika TBEpaABIM I?aquTBe
MIPUIIOEM B IIEYH
1p3 4 Vnykuuonsas naiika 5 2 1 40 HoJaKjIacca KoncnekTsl. IIK-2.1, T1IK-
TBEpBIM NpHIIOeM, NaiiKa TPOLIECCOB VYcTHBI ompoc. 2.2
9
CBapKH
TBEPALIM IPHIIOEM C 11106
1. ee
KOHTAaKTHBIM HarpeBoM ormcaHIIfIle
CONPOTHUBIICHUEM, B3AMMOCESSH
MHKpPOBOJTHOBAS Maika MEXIY TaiiKoit
TBEpABIM IPUIIOEM TBey BIM
1.3.5 Tlaiika TBEepaABIM - m?oeM "
MIPUTIOEM TTOTPYKEHUEM EBa <o
1.3.6 Undpaxpacuas naiika 1‘; 2
TBEPABIM IIPUTIOEM Moen ’ leCTBa "
1.3.7 Jucdy3noHnas naiika pHengé:aTKH
TBEpABIM IPHUIIOEM U S ——
CKJIEMBaHHE C TIOMOIIIBIO p
MIPUTIOEM

MIePEeXOTHON KUIKON (as3bl
1.3.8 Ipyrue cnennanbHbie
METO/BI AIKK TBEPIBIM
HPHUIIOeM

1.2 TIpucanounsie
MaTepualTbl IpH
TIafiKke TBEpbIM







1.4 ®dmrockl U cpepl IS
CBapKH TBEPJIBIM MPHIIOEM
1.4.1 ®mrock! U cpensl,
HEOOXOIMMBIE JUIS TTalKH
TBEPJIBIM IIPHIIOEM

1.4.2 ®mrock! A1 maiku
TBEPJIBIM IIPHIIOEM

1.4.3 Koutponupyembie
ra30BbIC CPEbI IS TTafKK
TBEPJIBIM IIPHIIOEM

1.5 Konctpykuuu
COEIMHEHUH NpU Maiike
TBEPJIBIM IIPUIIOEM

MIPUTIOEM
1.2.1 OcHOBHBIE
XapaKTePUCTUKH,
KOTOpPBIMHU
JIOJDKHBI
obnaznathb
3aI0THUTENN
(npucanouHbIe
MaTepuanbl) s
MalKy TBEPIBIM
MIPUTIOEM
1.2.2 Kpurepuu
BbIOOpa
3aM0JIHUTENEH
(IpucaOuHbIX
MaTepHasoB) JyIs
MalKy TBEPIBIM
MIPUTIOEM
1.2.3
Meramnyprus
KITIOUEBOU
MIPUCAIOYHOMN
cucremsl (Cu-Ag)
1.2.4 Tunst
MIPUCAIOYHBIX
CILIaBOB IS
MalKy TBEPBIM
MIPUTIOEM
125
Kepamuueckue
3aI0JIHUTENN
(mpucanodHbie
MaTepHabl) s
MalKy TBEPBIM
MIPUTIOEM
1.2.6
BosmoxkHOCTD
MalKy TBEPIBIM
MIPUIIOEM U
OLIEHKH
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2. Taiika MATKAM TPUTIOEM

2.1 1 Ila¥ika MITKUM IToaroroska k

MIPUTIOEM: TTOJKJIACC TTAaHKH MIPAKTHYECKOMY

TBEpABIM IPUIIOEM 3aHATHIO.

1.1 BBenenwue B mporiecc CamocTosiTensHoe

MaMKN MATKAM MIPUTIOEM u3ydeHre

1.2 Tlaiika MSTKAM MIPUIIOEM yueOHOM 1

KaK IpOIecC COeANHEHUS U HaYJHOI

MOAKIIACC MAHKK TBEPIBIM JIUTEPaTypEHI.

TIPUTIOEM 42 CocraBnenue Koncmexrsr. [K-2.1, TIK-
1.2.1 OO6miee oncanue KOHCIIEKTOB 11 VYcTHBII ompoc. 2.2
MaKKA MATKAM MIPATIOEM CaMOCTOSITEIEHOT

1.2.2 CpaBHeHue Naliku 0 U3Y4YEHHUS:

MSATKHM IIPUIIOEM CO 1.1 Ananus

CBapKoi 6e3 pacIuIaBICHH,
MaiiKko¥ TBEPbIM NPUIIOEM U
a/ire3NBHBIM CKIICHBAaHHEM
1.2.3 Ilpeumyrecrna u
HEJOCTaTKH MaiKH MATKAM

TIPOIIECCOB NalKH
MSTKUM TIPUTIOEM
1.1.1 OGmee
onycaHue
yCI0BUH,







TIPUTIOEM

1.3 TIponeccsl maku
MSTKUM TIPUITOEM

1.3.1 O06uiee onmcanue
MPOLIECCOB MAaNKN MSATKUM
MIPUTIOEM

1.3.2 Ilajika MSITKuM
MIPUTIOEM C TTOMOIIBIO
NasIbHUKA

1.3.3 ITajika MITKuM
MIPUTIOEM C HarPEBOM
IJITAMEHEM

1.3.4 ITajixa MITKuM
MIPUTIOEM B MEUYH

1.3.5 Iajika MITKuM
MIPUTIOEM C TIOTPYXKEHUEM
1.3.6 Ilalika BoIHOM
MSTKOTO TPHITOS

1.3.7 UHaykupioHHas naika
MSATKHAM TIPUITOEM

1.3.8 ITaiika MIrkum
MIPUTIOEM ¢ KOHTAKTHBIM
HarpeBoM
JJIEKTPOCOMPOTHBIICHHEM
1.3.9 llpyrue crenyanbHble
METO/IbI MTANKHU MATKUM
TIPUITOEM

1.3.10 Mertoap! maiku
MSTKHM TIPUTIOEM C
orIaBlieHHEM(pacTeKaHHEM
TIPHIIOSN )

1.4 Merautyprust MATKUX
IIPUITOEB U OCHOBHBIX
CILIABOB-TIPUIIOCB

1.4.1 OcHoBHBIE
XapaKTEPUCTUKH, KOTOPBIC
JIOJDKHBI UIMETh TTPUTION
1.4.2 OnoBSIHHO-CBHHIIOBBIE
MSTKHE TIPUTION

1.4.3 OnoBsHHO-
CYPbMSIHUCTBIE U OJIOBSTHHO-
CBUHIIOBO-CYPbMSIHUCTBIC
TIPUIION

1.4.4 OnoBsiHHO-
cepeOpsiHbBIE U OJIOBSHHO-
CBUHIIOBO-CEpPEOpPSIHBIC
TIPUIION

1.4.5 OnoBsIHHO-LIMHKOBBIE
TIPUIION

1.4.6 Kagmueso-
cepeOpsIHbBIC TPUTION

1.4.7 KagMueBo-IIMHKOBEIE
TIPUITON

1.4.8 I{uakoBO-
QITFOMHUHHUEBBIC TPUTION
1.4.9 JlerkoriaBkue CIijaBbl
1.4.10 Unnuesie nmpunon
1.4.11 [dpyrue crienpaibHbIe
TIPUTION

1.4.12 ®usugeckue Gopmbl
MIPUTIOEB

1.5 KoHcrpykuun

HEOOXOMMBIX
JUIS HaJUTIeXKAIEero
BBITIOTHEHUSI
MalKu MSTKUM
TPUITOEM
1.1.2
CoobpaxeHus
OTHOCHUTEJILHO
OCHOBHBIX
MaTepHasoB
1.1.3 Bri6op
CIIJIaBa MPHITON
1.1.4 Bri6op
¢uroca s
TIPUIIOS
1.1.5 T'a30BBIE
cpenpl,
UCIIONIb3YEMBbIC
IpY Taiike
MSITKHUM TIPHITOEM
1.2.6
TIpoekTupoBaHue
COEAMHEHHUH IIpu
MaiKe MITKUM
MPUIIOEM
1.2.7
IIpenBaputensHas
OYHCTKA
1.2.8 Br16op
TMpolecca maku
MSTKUM IPUIIOEM
1.2.9 Y nanenue
U30BITOYHOTO
NpUIOs U
ocTaTKoB (uIroca
1.3 ®mtoce u
Ta30BBIE CPEIbI
JUTST TIAMKH
MSTKUM IPHUIIOEM
13.1
HeobxonumocTts
HCTIONB30BaHUS
(harocoB wu
ra30BBIX Cpel MpU
TMaliKe MSTKUM
MIPUTIOEM
13.2
Kanudonepsie
(harochr
133
Opranudeckue
(harochr
134
Heopraannueckue
(harochr
135
CrenpaibHbIe
(roce
1.3.6 ®usnueckue
(dhopMeI ¢urocoB
1.3.7







COEJIMHEHU U CBOICTBA
COCIMHEHHUH IIpY Malike
MSTKHM TPUIIOEM

1.5.1 KoxcTpykuuu
COEIMHEHHUH NIpY Maiike
MSTKHM TPUIIOEM

1.5.2 CpoticTBa COeAMHCHUI
IIpH NaiKe MATKUM IPUIIOEM
1.6 TectupoBanue
BO3MOKHOCTH IMalKu
MSTKHM TPUTIOEM

1.6.1 OGmiee onvcanue
METO/IOB TECTHPOBaHUS
BO3MOKHOCTH MalKu
MSTKHM TPUTIOEM

1.6.2 BecoBoii MmeToz
MIPOBEPKU CMaYMBAEMOCTH
1.6.3 T'noOynsipHbIi MEeTO
1.6.4 Tect Ha pacTekaHue
IIPH TIPOBEPKE MPHUTOHOCTH
K MaiiKe MSTKHM TPUITOEM
1.6.5 Ipyrue metombt
TECTUPOBAHHS BO3MOKXHOCTH
MafKH MATKHM TIPUTIOEM

becdarocoBas
naika MSTKUM
MIPUTIOEM U
ra30BbIe CPEbl
JUTSE Ak
MSITKUM TIPUIIOEM
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3. Ipyrue MeTo/ipl COeIMHEHUS

3.1 1 Jpyrue merosl

coenuHeHus: BapuanTel n

THOPUAHBIC TIPOLIECCHI

1.1 BBenenue B BapuaHTHbBIE

1 THOPUIHBIE METO/IBI

COEIUHEHHUS

1.2 Tepmuueckoe IloaroroBka k
HanblieHue: BapuaHnTHbIi MIPAKTHUYECKOMY
METOJ] COCANHEHUS 3aHATHIO.
1.2.1 OO61mee onurcaHue CamocrosTenpHOe
TEPMHUYECKOr0 HAIIBUICHUS H3y4deHHE
1.2.2 MexaHu3M aare3nu yueOHOM u
TEpPMHUYECKH HANBIICHHBIX Hay4YHOH
TIOKPBITHIA JTUTEPATYPHL.
1.2.3 CgoiicTBa TEpMHUYECKA CocraBnenue
HaIbUIEHHBIX TTIOKPBITHI 381 KOHCIIEKTOB IS KoncnekTsl. IIK-2.1, T1IK-
1.2.4 TlpunoxeHus: MeToa '™ | caMOCTOSTENBHOT VYcTHBI ompoc. 2.2
TEPMHUYECKOr0 HAIIBUICHUS 0 U3y4EHHSI:
1.2.5 Pa3nuuHble METOBI 1.1 CxneuBanue ¢
TEPMHYECKOI0 HAIIBUICHUS UCIIOTb30BaHUEM
1.3 Taiika-cBapka: [laiika CBapKu
TBEPABIM IPUTIOEM WITH 1.2 Taiika
cBapka? TBEPABIM

1.4 TuOpuaHBIC METOIBI TIPHUIIOEM C
COETMHEHHS UCIIOTb30BaHUEM
1.4.1 OO6miee oncanue CBapKH

THOPHIHBIX METOIOB
COEIMHEHNS

1.4.2 TlpuxienBanue ¢
HCITONB30BaHUEM 3aKIIEIIOK
1.4.5 T'nbpuaHbIE TIPOIIECCH
CBapKu







Hroro no pasgeny

38,1

Wroro 3a cemectp

120,1

OK3aMCH

Hroro no JUCIHUILINHC

120,1

9K3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpaguumonHbie 00pa30BaTebHBIC TEXHOJIOTUN OPHEHTUPYIOTCS Ha OPraHU3aIHIO
00pa3oBaTeNLHOTO MPOIIecca, MPEANOIArallyio IPIMY0 TPAHCISLINIO 3HAHUH OT
MPEero/1aBaTelisi K CTyICHTY (MIPEUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WJUTIOCTPATUBHBIX METOJIOB 00yueHus1). YueOHas NesTeIbHOCTh CTY/IE€HTAa HOCUT B TAKUX
YCIIOBHUSX, KaK IIPAaBUJIO, PEIPOIYKTUBHBIN XapaKTep.

@®opMbl yUeOHBIX 3aHATHIA C UCTIOIF30BaHUEM TPAAULIUOHHBIX TEXHOJIOTHH:

WNudopmanronHas JeKus — Mociae10BaTeIbHOe H3II0KEHIE MaTepralia B
JUCLMILIMHAPHOM JIOTHKE, OCYILIECTBIISIEMOE PEUMYLIECTBEHHO BEPOAIbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

[IpakTrueckoe 3aHATHE, TOCBSILEHHOE OCBOCHNIO KOHKPETHBIX YMEHUI 1 HABBIKOB
0 MPEJI0KEHHOMY aJITOPUTMY.

JlabopaTopHast paboTa — opranu3aiys y4eOHOM pabOThI C pealbHBIMU
MaTepHUaIbHBIMUA U UH(GOPMAIIMOHHBIMU 00bEKTaMHU, SKCIIEPUMEHTaJIbHast paboTa C
aHAJIOTOBBIMH MOJIENISIMU PEATIbHBIX 00BEKTOB.

2. VlHTepakTUBHBIE TEXHOJIOTMH — OpraHU3alMs 00pa30BaTeIbHOIO Ipolecca,
KOTOpasi IpeJinoJiaraeT akTMBHOE U HEJIMHEMHOE B3aUMO/IEHCTBHE BCEX YYACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JINYHOCTHO-3HAYUMOTO JJIs HUX 00pa30BaTEIbHOTO pe3yJibTaTa.
Hapsiny co cnenuanu3npoBaHHBIMU TEXHOJIOTUSIMU TaKOTO POJAA MPUHIIUIT HHTEPAKTUBHOCTH
MIPOCTIEKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEebHBIX TEXHOJIOTUMA.
WHTepakTUBHOCTD NOJIpa3yMeBaeT CyObEKT-CyObeKTHbIE OTHOLIEHHS B X0/1€
00pa30BaTeNIbHOTO Mpoliecca U, KaK CIeICTBUE, POPMUPOBAHUE CaMOPa3BUBAOIIEHCS
MH(POPMAITMOHHO-PECYPCHON CPEJIBI.

CeMuHap-nucKyccHsi — KOJUIEKTUBHOE 00CYX/IeHHEe KaKoro-Iu00 CIIOPHOTro BOIIpoca,
po0JIeMbl, BHISBIEHUE MHEHHUI B Ipymiie (MeX-TpyIIoBOM qUalior, JUCKYCCHUS KaK CIop-
JTAAJIOT).

3. UndopmannoHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU —
opranusaius 00pa3oBaTeIbHOrO Mpolecca, OCHOBAHHAs HAa MPUMEHEHUHU
CHeIHaTM3UPOBAHHBIX MPOTPAMMHBIX CPeJl U TEXHUUYECKUX CPEJICTB pabOTHI C
nHpOpMaIuei.

@opMbl yueOHBIX 3aHATHH C UCIIOJIb30BaHUEM UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI:

Jlexuusi-Bu3yanuszanus — U3JI0KEHUE COJIEPKaHMS COIPOBOXKIAETCA MPE3EHTALINEN
(memoHcTpanueil yaueOHbIX MaTepUaoOB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX
CUCTEMaXx, B T.4. MWJUTFOCTPATUBHBIX, TpaMueCcKUX, ayAU0 U BUAECOMATEPUATIOB).

[IpakTueckoe 3anatue B (hopMe Mpe3eHTALNN — MPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM WJIM UCCIEA0BATEIbCKOM IEATEIbHOCTH C UCIIOJIb30BAaHUEM
CHELUAaTU3UPOBAHHBIX IPOTPAMMHBIX CpEJ.

4. TexHONOTUH MPOEKTHOrO 0Oy4YeHHs — Opranu3aius o0pa3zoBaTeIbHOTO Mpoliecca B
COOTBETCTBUU C aJITOPUTMOM MOATAMTHOTO pPelIeHUs MPOoOIEMHON 3aJa4y WU BBIIOJIH CHUSI
yuebHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TT03HABATEIBHYIO
NeSITeNbHOCTD TPYIIBI CTYJCHTOB, HAIIPABJICHHYIO Ha BHIPAOOTKY KOHLIETIIIUHU, YCTAHOBIICHUE
1esel u 3a1a4, GopMyJIUPOBKY 0XKHUIAEMBIX PE3YIIbTATOB, ONPE/IIEHUE IPUHLIUIIOB U
METOJIMK pelIEeHUs MOCTABIEHHbIX 3a/a4, IJIJAHUPOBAaHUE X01a pabOThI, MOUCK JOCTYIHBIX U
ONTUMAJILHBIX PECYPCOB, MO3TANHYIO peau3aliio MiIaHa paboThl, MPE3EHTALNIO
pe3yabTaToOB pabOTHI, UX OCMBICIIEHHE U pedIeKChu.

OcCHOBHBIE THUIIBI IPOEKTOB!

HccnenoBaTenbCKuil MpOeKT — CTPYKTypa NpuOInxKeHa K (popMaTy HAydHOTO
UCCIIeI0BaHU (JJ0Ka3aTeNbCTBO aKTyaIbHOCTH TEMBI, ONIPEIeNICHHE HayYHOH MPOoOIIeMBl,
npeaMera U 00beKTa UcCiIeJoBaHus, IeJel U 3a/1a4, METOI0B, HICTOYHUKOB, BBIJIBIDKEHHUE
TUIIOTE3bl, 000011IeHNEe Pe3yIbTaTOB, BBIBOIbI, 0003HAUEHHE HOBBIX TPOOIIEM).

WupopmalioHHbIH MPOEKT — ydeOHO-1T03HaBaTeIbHAs AEATEIBHOCTD C SIPKO



BBIPQKCHHOW ABPUCTHYCCKON HAIPABICHHOCTHIO (TOMCK, OTOOP U CHCTEMaTH3aIIUs
nHGOPMAIINK O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYACTHUKOB TIPOCKTA C 3TOU
uHpopmanuei, ee aHaau3 U 0000IICHNE IS IPE3EHTAINH 00JIee MUPOKON ayUTOPHH).

6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAaMOCTOATEIbLHOM padoThl 00yUaroIMXCs

[IpencraBneno B nmpuioxeHuu 1.

7 OuneHOYHbIE CPEACTBA IS IPOBEACHHUS MPOMEKYTOYHOM aTTecTallul
[IpencraBieHsl B IPUIIOKEHUU 2.

8 Yue6Ho-MeTOAMYECKOE M MH(POPMAIHOHHOE 00ecTIeYeHre TUCIIUIIHHBI

a) OcHOBHas JMTEpaTypa:

1. OBunHHUKOB, B. B. KoHTpoab KadecTBa cBapHBIX IIBOB U COESAMHEHUH :
yueOnuk / B. B. OBunaHuKOB. — Bonoraa : Uadpa-Unxenepus, 2022. — 208 c. — ISBN
978-5-9729-1084-7. — Tekcr : 21eKTpOHHBIH // JIaHb : 31eKTPOHHO-OMOINOTEeYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/281825 (nara obpamenus: 21.05.2024). — Pexxum
JOCTYyTA: U aBTOPHU3. TIOJIb30BaTEIICH.

2. lemtox, P. 1. MarepuanoBeieHue U TEXHOJIOTMU KOHCTPYKIIHOHHBIX MaTEPHUAJIOB.
Texnonorus cBapku Iu1aBjieHueM : yueOHoe nocodue ams By3oB / P. U. Jlentox. — Mocksa :
NznatenberBo FOpaiit, 2022. — 169 ¢. — (Beicmiee oopazoBanne). — ISBN 978-5-534-
01539-3. — Tekcr : anekrponHbI // OOpa3oBaTenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490303 (mata obpamienus: 21.05.2024).

0) JlonmosiHuTeEBbHAS JIUTEpaTypa:

1. 3opun, H. E. Marepuanosenenue ceapku. Capka rurasienunem / H. E. 3opun, E. E.
3opuH. — 5-¢ u31., crep. — Cankr-IletepOypr : Jlans, 2024. — 164 ¢. — ISBN 978-5-507-
47409-7. — Texkcr : anexTpoHHbIH // JlaHb : 3ekTpoHHO-O0MbOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/382046 (mara obpamenus: 21.05.2024). — Pexxum mocrymna: st
aBTOPU3. MOJIb30BATENCH.

2. HoBokpemieHos, B. B. Hepa3zpyiiatouiuii KOHTpOJIb CBAPHBIX COSAMHEHUMN B
MaIlIMHOCTPOCHHH : yueOHOe Tocobue i By3oB / B. B. HoBokpemienos, P. B. Ponskuna;
o HaydHou penakuueit H. H. [IpoxopoBa. — 2-e u3n., ucnp. u gom. — Mockaa :
M3narensctBo IOpaiit, 2023. — 301 c. — (Bsicmiee o6pazoBanne). — ISBN 978-5-534-
07040-8. — Tekcr : anexkTpoHHbIl // OOpa3oBaTenbHas mwiargopma FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/514595 (nara obpamienus: 21.05.2024).

B) Meroanuyeckue yKa3aHus:

1. OcHoBBI cCBapO4YHOTO Mpou3BoACTBa: JJabopaTtopusiit nmpakTukym / C.B.
Muxaiinuupsia, A.W. benses, A.B. SIpocnaBueB u ap. — Marauroropck: M3a-Bo
MarnuToropck. roc. TexH. yu-ta, 2012. — 61 c.

2. 3anunos, P. B. [Iporpamma npakTuyeckoil moAroTOBKH CTYJIEHTOB : METOMYECKUE
yka-3anus / P. B. 3anunos, U. B. benesckas, O. B. 3ununa ; MI'TY. - MarHuToropck :
MI'TY, 2012. - 1 anekrpos. onT. auck (CD-ROM). - 3ari. ¢ TuTysm. sKpaHa. -

URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=1326.pdf&show=dcatalogues/1/1123606/1326.pdf&view=true (nata oOparieHus:
04.10.2019). - MakpooObeKT. - TekcT : aeKTpoHHSI. - CBeJeHHs AOCTYIHbI Takxke Ha CD-
ROM.

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebl:



IIporpamMmHoe oGecnieyeHue

HaunmenoBaunue

o Ne norosopa

Cpok nieficTBUS JIULICH3UU

ONEeKTpOHHBIE
TUTAKATHI 10
JTUCIUTIIIUHE K-278-11 ot 15.07.2011
"MatepuanoBeieH
ue"

06eccpovHO

ONEeKTpPOHHBIE

(IARATBL IO KYPEY 11 99712 o1 11.09.2012
Marepunanosenex

He"

06eccpovHO

ONEeKTpOHHBIE
TTAKaTHI TI0 KYpCy
"TexHosorus K-227-12 ot 11.09.2012
KOHCTPYKITHOHHBIX
Marepuanon"

06eccpovHO

IIpogdeccuonabHble 02361 JAHHBIX U HH(OPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hassanue xypca

Cchuika

DnekTpoHHas 0a3a nepuoanuecknx u3nanuii East View
Information Services, OOO «1BUC»

https://dlib.eastview.com/

Hannonansnas nHpopMannoHHO-aHATUTHYECKAS
cucrtema — Poccuiickuii THAEKC HAYYHOTO [IATUPOBAHUS
(PUHLL)

URL:
https://elibrary.ru/project_risc.
asp

®denepalibHOE TOCYAAPCTBEHHOE OI0/PKETHOE
yupexenne «DenepanbHblii HHCTUTYT
MIPOMBIIIJIEHHOW COOCTBEHHOCTH»

URL.: http://www1.fips.ru/

9 MarepuajJibHO-TeXHHYECKOe o0ecrieyeHne TUCUUIIMHBI (MO1YJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obecneyeHne JUCHUIIIMHBI BKIIIOYACT:




MarepuanbHO-TEXHHUECKOE 00eCTieueHHEe JUCIUIUINHBI BKIIOYALT:

Y4eOHbIe ayAUTOPHUH IS TPOBEICHUS 3aHATHH JIEKIIMOHHOTO ThTa Kommieke
TECTOBBIX 3aJIaHUH [T TPOBEACHUS POMEXYTOUHBIX U PyOEKHBIX KOHTPOJICH.

Y4ueOHast ayIuTOpust AJIsl TPOBEIACHHSI TAO0OPATOPHBIX PabOT: 1aOOPATOPHBIN KOPITYC C
naboparopueii cBapku U JrabopaTopueit pe3anuss KOMIUIEKT MeYaTHBIX U JIEKTPOHHBIX
BEpCUN METOAMYECKHX PEKOMEHIAINMN, yaeOHOe TTOCOOHe, TUIaKaThl IO TEMAaM.
JIaGopaTtopHoe 060pyIOBaHHE.

VYyeOHas ayquTOpus AJis IPOBEACHUSI MEXaHUUECKUX UCTIBITAHUI

1. Mamusbl yHUBEpCaJbHbIE UCIIBITATEIbHbIE HA PACTSDKEHHUE.

2. MepuTenbHbIii UHCTPYMEHT.

3. [TpuGops! it U3MEpeHus: TBEPAOCTH 1o MeTogam bpunems u Pokserna.

4. MukpoTtBepaomep.

5. Ileun Tepmuueckue.

VYyeOHas ayquTOpus AJ1s IPOBEACHHS METAJUIOTpaUUECKUX UCCIEI0BAaHUI
Muxkpockonst MUM-6, MUM-7

Y4eOHble ayIUTOPUH IS TPOBEJICHUS MH/IMBUTyaIbHBIX KOHCYJIbTAlUN, TEKYIIETO
KOHTPOJISl U TPOMEXKYTOUHOM aTTectanuu Jlocka.

[Tomemienue A XpaHeHUs ¥ MPOPUIAKTUYECKOTO 00CTYKUBAHUS y4eOHOTO
obopynoBanus Creuiaxu, UHCTPYMEHTHI U1l PpEMOHTA JIaOOpaTOPHOro 000py10BaHUSI.

ITpuio:xenue 1




YuyeGHO-MeToOAuIEeCKOe O0eceueHue CaMOCTOATEIBHOM PadoThI
O0yJYaIONIUXCA
CamocrosiTenbHas paboTa CTYACHTOB TMOJPA3JENACTCS Ha ayAUTOPHYIO, KOTOpas
HpOI/ICXO[[I/IT KakK BO BpeMSI na60paT0pHHx 3aH$ITI/II>'I, TaK U Ha IIJIAHOBBIX KOHCYJ'IBTaLII/ISIX, 1 Ha
BHEAYJIUTOPHYIO, IIPOUCXOJAIIYH0 BO BpeMsA IIOATOTOBKM CTYyJEHTAMHU OTYETOB  IIO
nabopaTtopHbIM U pedepaToB.

Ilepeuens meopemuueckux 60npocoeé K IK3ameny:
1. ITaiika MSITKUM [IPUIIOEM:

1) [Maiika MATKUM IPUIIOEM KaK MTPOLIECC COEMHEHUS U TIOJIKIIACC MalKH TBEPABbIM
MIPUIIOEM

2) OOiee onycaHue Maikyu MATKUM IPUTTOEM

3) CpaBHeHUE NaillKy MATKUM NPUIIOEM CO CBApKOM 0e3 pacmiaBieHus, Malkoi TBEpIbIM
MIPUIIOEM U a/IF€3UBHBIM CKJIEHBAHUEM

4) IlpeumyriecTBa U HEJOCTATKU MANUKN MSATKUM MPUIIOEM

5) IIporecchl MaKu MATKAM MIPUTIOEM

6) OO1ee onucaHue MPOIECCOB MAHKKU MITKUM TTPUTIOEM

7) Ialika MATKUM IPUIIOEM C TOMOIIBIO NasIbHUKA

8) INaiika MATKUM MPUIIOEM C HATPEBOM IJIAMEHEM

9) INaiika MATKUM IPUIIOEM B I1€YU

10) ITaiika MATKAM MPUTIOEM C MIOTPYKEHUEM

11) ITaiika BOJTHON MSATKOTO MPHUTIOS

12) UHnyKiimoHHas rmaika MSTKAM TTPUTIOEM

13) ITaiika MSATKAM MPUTIOEM C KOHTAKTHBIM HarpeBOM 3JIEKTPOCOMPOTHUBICHUEM

14) Ipyrue cienuaibHbIe METOABI MTAWKH MSATKHAM MTPUTIOEM

2. [Naiika TBEpJIbIM MPUTIOEM

[Taiika TBEpABIM MPUIIOEM: TIOJIKJIACC MTPOLIECCOB CBAPKU

1) Beenenue B mporiecc maiKu TBEPABIM MIPUIIOEM

2) IIpuHIMIIBI TPOIIECCOB MAMKH TBEPABIM ITPUTIOEM

3) IIporiecchl MaiiKu TBEPABIM MTPUTIOEM

4) OGiee onMcaHue MPOLECCOB MaKKU TBEPABIM MPUTIOEM

5) ITaiika TBEpABIM MIPUIIOEM C HATPEBOM ILIAMEHEM

6) Ilaiika TBEpABIM MPUIIOEM B TICUH

7) UnaykunoHHas naiika TBEpIpIM MIPUIIOEM, MaiKa TBEPABIM IMPUIIOEM C KOHTAKTHBIM
HarpeBOM COINPOTUBJICHUEM, MUKPOBOJIHOBAS MaiKa TBEPABIM IIPUIIOEM

8) INaiika TBepAbIM MPUIOEM MOTPYKECHHEM

9) UndpakpacHas naiika TBEpIbIM IPUTIOEM

10) Auddy3nonnas naiika TBEpIbIM IPUIOEM U CKIEUBAHUE C TOMOIIBIO NEPEXOAHOM
KUAKOH (pasbl

11) [dpyrue cnenuaabHble METOJIbI MAHKU TBEPABIM MTPUIIOEM

12) ®nrockl 1 cpeapl JUTst CBapKH TBEPABIM MIPUIIOEM

13) ®@arocs! 1 cpefibl, HEOOXOMMBbIE [T TAHKU TBEPIBIM ITPUIIOEM

14) ®urock! 1 TaKU TBEPABIM TPUIIOEM

15) Kontposnpyemsle ra3oBble Cpe/ibl JUIsl MTAWKKU TBEPABIM IIPUIIOEM

16) KoHcTpyK1My coeAMHEHNI IPU NTAlKe TBEPABIM IPUIIOEM

IIpuinoxenue 2




OueHOoYHbIE CPEACTBA /I MPOBEACHUA IIPOMEKYTOYHON aTTeCTAIUH

a) H.Ha}mpyeMLle Pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JJIA IIPOBCACHUSA

l'lpOMe)KyTO‘lHOﬁ aTrrecranmmn.:

CrpyKTypHBI
U DIICMEHT

KOMIICTCHIIU
n

Nupukarop
JOCTHXXCHUA
KOMIICTCHIIUHN

OueHouYHble cpeacTaa

[IK-2: CriocoGeH npoBOIUTh 3KCTIEPTU3Y KOHCTPYKTOPCKOM U MPOU3BOJICTBEHHO-
TEXHOJIOTMYECKON JOKYMEHTAIIUU Ha COOTBETCTBUE TEXHUUECKUM 3a/laHUSIM U HOPMATHUBHBIM

CBApHBIX KOHCTPYKIIMI
(M3enuit, mpoayKIUN)
1000 CIOXKHOCTU

JOKYMEHTaM

[IK-2.1: Ananuzupyer 1. [Taiika MSTKUM TIPUTIOEM
TEXHUYECKHE 1) Iaiika MATKMM IIPUIIOEM KaK ITPOLECC
TpeOOBaHM, COEJMHEHUS U MOJIKIIacC MalKu TBEPAbIM
IIpeIbsBIIsIEMBIE K IIPUNIOEM
TE€XHOJIOT MU 2) Obuiee onucaHye NaliKu MIATKUM IIPUIIOEM
ITPOU3BOJICTBA 3) CpaBHeHHUE NAWKH MATKAM IIPHIIOEM CO

CBapKo 0e3 pacruiaBiIeHUs, TAaHKOH TBEPABIM
MIPUIIOEM U aIF€3UBHBIM CKJIIEMBAHUEM

4) IlpenmyIiecTBa U HEOCTATKU MTAWKH MATKUM
MIPUIIOEM

5) IIporecchl MaiKu MATKAM MPUTIOEM

6) OOr1ee onrcaHue MPOIECCOB MAHKU MITKUM
MIPUIIOEM

7) ITaiika MATKAM MPUTIOEM C TIOMOIIIBIO
nasyIbHUKA

8) INaiika MSATKHUM IIPUIIOEM C HArPEeBOM
IJIaMEeHEM

9) Ilaiika MATKUM MPUIIOEM B TTEYH

10) INafika MATKUM TIPUIIOEM C MTOTPYKCHHEM
11) INafika BOJIHO¥M MSATKOTO ITPUIIOS

12) UnpykiuoHHast naika MATKUM MTPUIIOEM
13) INafika MATKUM IIPUTIOEM C KOHTAKTHBIM
HarpeBOM 3JIEKTPOCONPOTUBICHUEM

14) Ipyrue crienuanbHbIe METObI TAHKU
MATKUM IIPUIIOEM

2. Iaiika TBEpABIM IIPUIIOEM

[Taiika TBEpABIM MPHUIIOEM: MOIKIACC
IIPOLIECCOB CBApKH

1) Benenue B mporiecc mailku TBEpPAbIM
MPUIIOEM

2) [IpuHIMIIBI TPOIIECCOB MANKK TBEPIBIM
MPUIIOEM

3) [Ipouecchl mailku TBEPILIM IPUIOEM

4) OO611ee onrcaHue MPOLECCOB MAWKU
TBEP/IbIM IIPUIIOEM

5) ITaiika TBEpABIM IPUIIOEM C HATPEBOM
IaMeHeM




6) Ilaiika TBepAbIM NIPUIIOEM B IIEUU

7) UHaykunoHHas naiika TBEp/IbIM IIPUIIOEM,
naiika TBEp/bIM IIPUIIOEM C KOHTAKTHBIM
HarpeBOM COIIPOTUBJIEHHEM, MUKPOBOJIHOBAs
IafiKa TBEPAbIM IIPUIIOEM

8) Ilaiika TBEpIbIM MPUIIOEM IOTPYKEHUEM

9) UndpakpacHas maiika TBEpbIM ITPHIIOEM
10) duddy3nonnas naiika TBEpIbIM IPUTIOEM H
CKJICMBAHME C TIOMOUIBIO NTEPEXOTHOM KUIKOU
¢a3zbl

11) pyrue crienmanbHble METObI TAHKH
TBEPABIM IIPUIIOEM

12) ®dmrockl U cpefibl Uisl CBapKU TBEPABIM
pUIIOEM

13) ®nrockl u cpepl, HEOOXOAUMBIE IS TAKH
TBEPABIM IIPUIIOEM

14) ®dmrockl 11t MaliKU TBEPABIM IPUTIOEM

15) Kontponupyemble ra3oBble Cpebl s
naiiky TBEP/bIM MPUTIOEM

16) KoHCTpYyKIIMU COeTMHEHHI NP TTaliKe
TBEPABIM IIPUTIOEM

1.1 ITaiika TBEpIbIM IPUIIOEM B Ka4e€CTBE
M0JIKJIacca MPOIIECCOB CBAPKU

1.1.1 OO6mree onrcaHue B3aMMOCBSI3H MEKTY
MaKOW TBEPIBIM MPUIIOEM U CBAPKOU

1.1.2 [IpenmymiecTBa U HEIOCTATKU MTAKH
TBEP/BIM IIPUIIOEM

1.2 Tlpucagounblie MaTepualibl IPHU MAKe
TBEP/BIM IIPUIIOEM

1.2.1 OcHOBHBIE XapaKTEPUCTUKH, KOTOPHIMHU
JOJIKHBI 00J1a/1aTh 3aMOJHUTENHN (IpUCaOYHbIE
MaTepuasbl) IJs HaKu TBEPIbIM MIPUIIOEM
1.2.2 Kputepun BpiOOpa 3an0IHUTEICH
(mpucaoYHBIX MaTEPHAIIOB) JUISI TAWKH
TBEP/BIM IIPUIIOEM

1.2.3 Mertannyprus KJIr04eBOU MPUCaA0UYHON
cuctembl (Cu-Ag)

1.2.4 Tumnbl npucag0YHbIX CIJIABOB YIS MAHKHU
TBEP/IbIM IIPUIIOEM

1.2.5 Kepamuueckue 3anoJIHUTETN
(mpucagoyHble MaTepuabl) AJs HaKu
TBEPABIM IIPUIIOEM

1.1 Ananu3 npoueccoB MalKu MITKUM IIPUIIOEM
1.1.1 OGiee onucanue ycioBuil, HEOOXOAUMBIX
JUISL HaJUIEXKAILEro BBIMOJHEHNUS NalKi MATKUM
IpUNIOoEM

1.1.2 CoobpakeHrst OTHOCUTEIILHO OCHOBHBIX
MaTepHaoB

1.1.3 Be16op crutaBa npumnos

1.1.4 Be16op ¢aroca 1t mpumost

1.1.5 Ta30BbI€ cpelibl, UCTIOJIb3YEMbIE MTPH
naike MATKUM IPUIIOEM




1.2.6 TIpoektupoBanue COEAMHEHUI MpU MaiKke
MSITKUM MPHIIOEM

1.2.7 IIpenBaputenpHas O4UCTKA

1.2.8 Be16op mporiecca mailku MSTKUM PUTIOEM
1.2.9 Y nanenne n30bITOYHOTO TPUTIOS U
ocTatkoB (iroca

1.3 ®dmrockl v ra3oBbI€ CpeJibl ISl MAKU
MSITKHM TIPHIIOEM

1.3.1 HeoOxoaumocTh UCHIOIB30BaHUs (IIFOCOB
WY Ta30BbIX CPEJI MPU MalKe MATKUM MPHUIIOEM
1.3.2 Kanudonessie ¢urocs

[TK-2: CriocoOeH mpoBOIUTh IKCIEPTU3Y KOHCTPYKTOPCKOM M MPOU3BOICTBEHHO-
TEXHOJOTHYECKOW JOKYMEHTAI[MM Ha COOTBETCTBUE TEXHUYECKUM 3aIaHUSIM U HOPMAaTUBHBIM

JOKYMEHTaM
[1K-2.2: Onpenenser 1.1 Ilaiixa TBepbIM MPUIIOEM B KAUECTBE

SKOHOMHUYECKYIO IOoJKJIacca MpoLEeCcCOB CBAPKHU
3¢ HEeKTUBHOCTH 1.1.1 OO61miee onrcaHue B3aMMOCBSI3H MEXK Ty
IIPOEKTUPYEMBIX MaKOW TBEPJIBIM MPUIIOEM U CBAPKOU
TEXHOJIOTHYECKUX 1.1.2 TlpenmyiiecTBa U HEAOCTATKYU MANKN
MIPOLIECCOB TBEPABIM IIPUTIOEM
HM3rOTOBJICHUSA CBapHBIX | 1.2 [Ipucagounsie MaTepuaibl MpU Make
KOHCTPYKIUH TBEPABIM IIPUIIOEM

(M3menuit, PO YKITHH)
1000 CIO0XKHOCTH

1.2.1 OcHOBHBIE XapaKTEPUCTUKH, KOTOPHIMHU
JIOJDKHBI 00J1a1aTh 3aIIOJTHATENN (TTPUCATI0YHBIC
MaTepuaibl) s MalKu TBEPIbIM MPUIIOEM
1.2.2 Kputepun BpIOOpa 3anoTHUTECH
(TIpuUCaIOYHBIX MATEPHUATIOB) IS TAUKH
TBEPABIM IIPUTIOEM

1.2.3 Metannyprus KiI04eBOH MIpUCaT0YHON
cucremsl (Cu-AgQ)

1.2.4 Tumnbl npucag0YHbIX CIIABOB IS TAaHKU
TBEPABIM IIPUIIOEM

1.2.5 Kepamuyeckue 3anoJIHUTENN
(mpucago4yHble MaTepUabl) IS MalKu
TBEPABIM IIPUIIOEM

1.1 Ananu3 npoueccoB Nauku MATKUM MTPUTIOEM
1.1.1 OO61ee onucanue yciuoBHid, HEOOXOIUMBIX
JUIS. HaJUIeXKAIIETO BBITIOJIHEHUS AKU MSATKUM
MPUIIOEM

1.1.2 CooOpakeHrss OTHOCUTEIILHO OCHOBHBIX
MaTepuaioB

1.1.3 Be16op crutaBa npumnos

1.1.4 Be16op ¢roca 1t nmpumnos

1.1.5 I'a30BBI€ Cpefbl, UCTIOIB3YEMBIE TIPU
naiike MATKUM TPUTIOeM

1.2.6 ITpoekTrpoBaHKEe COCTMHEHUI pH NaiiKe
MSTKAM TIPUIIOEM

1.2.7 IIpenBapuTenpHas OUNCTKA

1.2.8 Br16op mporecca naku MArKUM MPUTIOEM
1.2.9 Y nanenue nu30bITOYHOTO IPUTIOS U
0CTaTKOB (pmroca

1.3 ®arockl ¥ ra3oBbI€ CPEIbl ULl TAKKU




MATKUM IIPUTTIOCM

1.3.1 Heo6x0quMOCTh NCIIOIB30BaHUS (IIFOCOB
WJIM Ta30BBIX CPEJl IIPU MaKe MATKUM IPUIIOEM
1.3.2 Kanudonesbie Grocht

0) IMopsiiok npoBeieHNs MPOMEKYTOUHOM aTTEeCTAIMH, TOKA3aTe/J M M KPUTEPHH
OLICHUBAHMS:

[Ipomexxyrounass arrecranusi 1o jauciumimHe  «CrenuanbHble  METOAbl  COCTUHEHUS
MaTepHAJIOB» BKIIIOYAET TEOPETUYECKHE BOIIPOCHI, MO3BOJISIONINE OLIEHUTHh YPOBEHb YCBOCHUS
00yJaromuMucCs 3HaHUH, U MIPAKTHUECKUE 3aJ[aHMs, BBIBISIOMINE CTETeHb C(POPMUPOBAHHOCTH
YMEHHH U BIaJACHUN, TIPOBOAUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW TUCHUTUIMHE IPOBOJUTCS B YCTHOW (hopMe 10 dK3aMEHAIIMOHHBIM OHJIeTaM,
KaX/IbI U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJJHO TPAKTHIECKOE 3aJaHHe.
IMoka3aTeu U KPpUTEPUH OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOy4arouiuiicss JEeMOHCTPHUPYET BBICOKHUN YpOBEHBb
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe U TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BHITIONHSET IMPAKTUYECKHE 3a/JaHusi, CBOOOIHO OIEpPHpYeT
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamra) — oOydJaroImMACsS IEMOHCTPUPYET CpPEIHUN YpPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHUS, YMEHHS OCBOECHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyAHEHUS TMpPU aHAJIUTHYECKUX OIeparusx,
MepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTaHJAPTHBIE CUTYaLlUH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET IMOPOTOBBII
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIMII: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUNA JOMYCKAIOTCA
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTICJIBbHBIX 3HAHUI, YMEHHUI, HABBIKOB, OOy4aroluiics
UCIBITHIBAET 3HAUUTENbHBIC 3aTPYJHEHHS MPU ONEPUPOBAHUM 3HAHUSMHU U YMEHUSIMU IPU HX
MepeHoce Ha HOBBIE CUTYaIUH.

— Ha OIICHKY «HeYy/0BJeTBOPHUTEJbLHO» (2 Oaia) — oOydaroniuiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeOpeTHUECKOrO MarepHala, IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET
M0Ka3aTh MHTEJUIEKTya IbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Gain) — oOyyaronuiicss He MOXKET MMOKa3aTh 3HAHUS
Ha ypPOBHE BOCIPOM3BEACHHS M OObACHEHUS UHPOpMAIlMM, HE MOXET I[0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.




