MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN
(benepanbHOE rOCY1apCTBEHHOE OIO/IKETHOE 00pa30BATEIbHOE YUPEXkKACHUE BBICIIEr0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.JIB.03.02

(uHoexc oucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHHUIIJINHBI

CHeIII/IaJIBHLIe HCTOYHUKHU NUTAHUA NJHA CBAPKHU

(Haumenosanue OUCYUNIUHbL)

10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)

15.04.01 MammHocTpoeHune

HaMpaBJICHHOCTH (MpoduIib) / crieruann3anus

HporpecanHble TEXHOJIOI'HH OﬁpﬁﬁOTKI/I CILIaBOB HA OCHOBC Maruusi, aJIJIOMMHUA 1 TUTaHaA

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 3

®opma KOHTPOJIS 3a4eT Hroro
Bun 3ansaruit
Jlexinmn 8 8
JlaGopaTopHbie - -
ITpakTnueckue 16 16
PykoB0JICTBO: KypcoBbie paboThl (poektsl) / PI'P - -
IIpomexxyTouHas arrectamus 0,25 0,25
KoHnrakTHas paboTa 24,25 24,25
CamocrosiTenpHas padbora 155,75 155,75
KonTtpons 0,25 0,25
Hroro 180 180




Pabouyto mporpaMmy cocTaBuiI:
IIpodeccop, monent, k.1.H. KopoTkosa

(Oondicrocms, yuenoe 36anue, cmenetvb, Gamunus HU.O.

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYET

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miana
HamnpasyieHus noarotosku 15.04.01 MamHocTpoeHue

Cpoxk aeiicTBusi padoueii nporpaMMsl JHCHUIIMHBI 10 «01» centsadps 2024r.

YTBEPXIEHO

Ha 3acemanuu kadgenpsr COM IuPII

(mpotokon 3acemanust Ne 1 ot «03» centsiops 2021r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

[{enb OCBOCHHSI TUCITUTUIMHEI — 00ECTICYUTh HEOOXOIUMBINA YPOBEHh KOMITETCHIIUN ISt
perieHust TpodecCHOHANBHBIX 3a7a4 B 00JIaCTH MPOTPECCUBHBIX TEXHOJIOTHI 00pabOTKH CIIAaBOB
Ha OCHOBE MarHus, aJJIOMUHHS, TUTAHA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JMCUMIUIMHBL M TIPaKTHKH, HAa OCBOCHUH KOTOPHIX Oasupyercs HOaHHAs IUCIHUILIMHA:
«TE€XHOJIOTUS U O00OpYNOBaHME CBAPKU IUIABICHUEM», «UCTOYHMKM IMTaHUS [ CBapKU».
«HamnnaBka u HaHeceHUE MOKPBITUH Ha OCHOBE MHTEPMETAJLIUAOB JIETKUX U I[BETHBIX CILJIaBOBY,
«MeTajurypruueckue MpoLecchl IpU CBApKe JIETKUX U LBETHBIX CIUIABOBY.

JMCUMTUIMHBL ¥ TPAaKTUKHU, U1 KOTOPBIX OCBOEHHE JAaHHOW TUCIMIUIMHBI HEOOXOIUMO Kak
npejiecTBytoniee: yueOHas NpakTuka, «PeMoHTHas cBapka W HaljlaBKa JIUTBIX H3JEJIUN U3
MarHMeBbIX U AJTIOMUHHUEBBIX CILIaBOBY», «MeTayuloBeeHHEe CBApKU UM TEpMOOOpabOTKa CBapHBIX
COEMHEHUH U3 JIETKUX LIBETHBIX CIUIABOBY» U BBIITYCKHAs KBAJTH(PHUKALIMOHHAs paboTa.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmMupyemsbie U
KOHTPOJIUpYyeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

IInanupyembie pe3yJbTaThl
o0yueHust

IIK2 Cnocoben
PUMEHSTh
IPOTPECCUBHBIC
TEXHOJIOTHH CBAPKH U
MaiKu, Oe30MmacHbIC
METOJTBI U YCIIOBHS
OKCIUTyaTaIuH
TEXHOJIOTHYECKOTO
000pyIOBaHUs MIPH
U3TOTOBJICHUH CBAPHBIX U
MasHBIX M3CIHH

(U-1I1K-2) Buenpser
MIPOTPECCUBHEIC
TEXHOJOTHYECKHE
MIPOIIECCHI IO CBapKe U
POJICTBEHHBIM Ipolieccam

(U1-2 TK-2)
Opr&HH?»OBLIB&CT

BHCAPCHUEC B MPOU3BOACTBO
IIPpOTPECCUBHBIX METOA0OB

CBapKH, HOBBIX CBapOYHBIX
MaTepuaioB U 00OpyIOB.,
o0ecreunBaronnx
COKpalIleHHe 3aTpaT Tpy/a,
(UA-31IK-2) IIpoBoauT
pacuer u oTpaboOTKy
TEXHOJOTHYECKHUX PEKUMOB
Y TIapaMeTPOB CBApPKHU
KOHCTPYKIIUN (M3IE€TTUH,
MIPOYKITNH ) TFOO0H
CIIO’)KHOCTH

3HaTh: 0COOCHHOCTH CBapKH CILIABOB
Ha ocHoBe Mg, Al, Ti u coBpemeHHbIC
CTIOCOOBI TOJTYYEHUS CBAPHBIX
COCTUHCHHI

YMeTh: IPUMEHSATh IPOrPECCUBHBIE
TEXHOJIOTHH CBAPKH U
COOTBETCTBYIOIIE BEIOPAaHHBIM
TEXHOJIOTHSM UCTOYHHUKH ITUTAaHUS
YU U YCTaHOBKH

Bnanets: MeTo1aMu HACTPOMKH,
BBIOOpA MMapaMeTPOB pexuMa
MOTYYEHUST KaueCTBEHHBIX
HEpa3bEeMHBIX COCIMHEHUN MTPU
M3TOTOBJICHUHU CBAPHBIX KOHCTPYKITUH
Y METOJaMH pacyeTa napameTpoB
pexumMa.

[TIK-4 Cnocoben
OpPTaHHW30BaTh Pa3BUTHE
TBOPUYECKON MHUIIUATUBBI,
parroHaIH3aIIH,
M300peTaTeNbCTBAa,
BHEJAPEHUE JOCTHKEHUN
OTEYECTBEHHOU U
3apyOeKHON HAYKH,
TEXHHUKH, UCTIOJIb30BAHNE

(MO-1nk-4) ITpoBoaut
paboTHI IO OCBOEHUIO
HOBBIX TEXHOJIOTUYECKUX
MIPOIIECCOB M BHEJIPCHHIO HX
B IIPOU3BOJICTBO
(M-2nk-4) IIpoBoaut
MaTEHTHBIC UCCIICOBAHNUS B
00J1aCTH CBapOYHOTO
MIPOU3BOJICTBA

3HaTh: COBPEMEHHBIE CTIOCOOBI
MOJIy4€HHUs] HEPA3bEMHBIX
COEIMHEHMI U3 CIUIaBOB Ha OCHOBE
Al, Mg, Ti.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnanupyemsble pe3yabTaThl
o0y4eHust

NIEPE0BOTO OIIBITA,
o0ecreunBaroImx

a3 dexTuBHYI0 paboTy
noJipa3elieHus,
TPEIIPUSTHS

(M-3nk-4) PazpabaTsiBacT
U peaan3yeT MepOIPHUSITHS
10 BHEJIPEHUIO
MPOrPECCUBHON TEXHUKHU U
TEXHOJIOTHH, YIY4IICHUIO
WCIIOJIb30BAHUS
TEXHOJOTHYECKOT0
000py/IOBaHUS U OCHACTKH,
(M -4nk-4) ITpumensier
METOJIbI pacyera
3KOHOMUYECKOU

3¢ HeKTHBHOCTH OT
BHEJPEHUS HOBOUM TEXHUKHU
U IPOTPECCUBHOMN
TEXHOJIOTHH,
paIMoOHaTN3aTOPCKUX
MPEIIOKEHUN U
M300peTeHui

YMeTh: IpOBOAUTH MATEHTHBIE
WCCIIeZIOBAaHMs B 00J1aCTH CBapKU
JIETKHX CIUIaBOB;

- HCIIOJIb30BaTh IEPEIOBOM OIIBIT,
obecrieunBaronyii 3¢ HEKTUBHYIO
paboTy moApa3eeHus;

- OpraHu30BaTh BHEAPEHUE
JIOCTUKEHUN OTEYECTBEHHOU U
3apyOeKHOW HAYKH U TEXHUKU

Bnanets: MeTosiamu pacuera
SKOHOMHUYECKOH 3(h(PEKTUBHOCTH OT
BHE/IPCHUS HOBOW TEXHUKH H
HPOTPECCUBHON TEXHOJIOTHH,
PaLMOHANIN3ATOPCKUX MPEII0KEHUN
U U300pEeTCHUI




4. CTpyKTYypa M coaepKaHue TUCHUIINHbI

DopMbI TEKYLIET0

Bug . KOHTPOJIs
. HaumMmeHoBaHue TeM 3aHATHI I/IHTepaKTI/IB,
Moayab | y4eOHOM . Cemectp | O0Bem, 4.| Basibl (HauMeHOBaHUe
(yueoHoli paGoThI) 9,
padoThI OLICHOYHOI'0
CpeacTBa)
Monyns 1. Jlek.1 Tema 1 OcobenHoctu hopMUpoBanus cBapHbIX coequuennii Mg, Al u Ti 3 2 _ - BOIPOCHI
Hcrounnkn nuraHus CIIIABOB, CBOMCTBA JYTH.
1 yCTAaHOBKH JIJIst Tema 2. UIT u ycraHoBku st ceapku Mg, Al critaBos, mepemMeHHBIM 1-M
ItyroBoii cBapKu u 3-x (azHbIM TOKOM. YcToiHuMBOCTH cuctembl V-/]
CIUIaBOB Ha OCHOBE IIp.1 Cosnats ycroiunByto cuctemy M - J1 1u1s cBapku epeMeHHBIM 3 2 - OTueT o MIPAKTUYECKUM
Mg, Al, Ti CHHYCOHIALHEIM TOKOM vary) paGoTaM ¢ yueTom
Ip.2 Cosnatb ycroituuByto cuctemy U - J1 npu cBapke nepeMeHHbIM 3 2 o
IpsIMOYToJIbHBIM ToKoM (THP) CaMOCTOATCIEHOU
Jlex.2 Tema3 VIcTOYHHKM TMTaHKSA 11 CBAPKH CILIABOB HA OCHOBE T1 CBOGOIHOM 3 2 - paboThI
U CKATOU Tyron
IIp.3 Co3pathb ycToitunByo cuctemy M-/ mpu cBapke MOCTOSHHBIM TOKOM 3 2 1
Cp. U3yuuth criocobbl cBapku ¢ Ti cxKaToii yroii U MorpyKeHHOM Jyroit 3 55.75 _ _
H
Monyns 2. Jlex.3 Tema 4. YibTpa3ByKkoBble ycTaHOBKH Juist cBapku Mg, Al cruiasos u 3 2 _ _ BOIPOCHI
CrenmanbHble YCTAaHOBKH JUISl CBAPKH JIa3epOM
MCTOUCHKH MATAHUS. | [Tp .4 YerpoiictBo Y3K 3 2 1
IUIsL CBAapKU CILTaBOB
ha ocrose Mg, Al, | IIp.5 KoncTpyxims yCTaHOBOK /U4 CBApKH ./1a3epOM 3 2 - 1 OTYeT 1O MPAKTHICCKHM
Cp. Usyuuts criocobst ceapku Mg, Al criiaBoB 1miaBsumMest 31eKTpOIOM 3 50 _ _ IPaboTam ¢ YYETOM Ccam.
[paboTBhI
Monayns 3. Jlek.4 Tema 6. Capka CIUTaBOB Ha OCHOBE Ti CXKATOI Jyroif 1 3IEKTPOHHBIM 3 2 - - BOIPOCHI
CrieninanbHble JIy4OM
mcrouenku nmutanus | [1p.6 VYerpoiictBo yeranosok juist DJIC 3 2 _
UL CBapKH CILTaBOB .
a ocropTi Ilp.7 Oco0eHHOCTH KOHCTPYKIUH UCTOYHUKOB IINTAHUS 1711 CBAPKU 3 2 OTYET 110 IPAKTHIECKHM.
CKATOM Ayroi BaHATHAM C YYETOM
IMp.8 YcerpoiicTBo miia3MaTpoHa Uit cBapKH cxatoit gyroit tuna I'C/] 3 2 1 CaMOCTOSTEBHOM
— paboTsl
Cp. W3yunT criocoObl maliky THTAaHOBBIX CILIABOB 3 50 _ _
1A 3 0,25 - - BOIPOCHI

Kontposns 3Hanuit

Hroro:




5.00pa3oBaTesibHbIEC TEXHOJIOTHH

[lpu  peanuzanmuyu  JUCHMIUIMHBI ~ NPUMEHSIOTCS  MH()OPMALMOHHBIE  TEXHOJOTHH
TPaAULMOHHOTO, MOJYJIBHOTO (IO OTIENbHBIM TeMaM) OOy4YeHHS, UHTEPAKTHUBHbIC MPAKTUYECKUE
paboThl, BUIEOPUIBMBI, WHPOPMALMOHHBIE TEXHOJOTH (MHTEPHET) M 3JEMEHTHl TEXHOJIOTHU
MPOEKTHOTO OOy4YeHHs, IyTeM CO3JlaHUsl CTYACHTOM Ipe3eHTaluid MO0 3aJaHHOM TeMe.
Hcrnonb3yeTcss TECTUPOBAHUE W BOIPOCHI JUIsl OLICHKU CTEIIEHU YCBOCHMS MaTepHaIa.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

[Tpu ocBoeHUM BCEX pa3leloB IUCIUIUITMHBI HEOOXOIUMO codeTaHue Bcex (GopM ydeOHOM
NESITEeIbHOCTH:  W3yYeHHE  JIeKIMOHHOI'O  MaTepuana,  BBIIOJHEHME  IPAKTUYECKUX U
CaMOCTOSITENIbHBIX 33/IaHUH, KaK C MCIOJIb30BAHUEM KOMIIbIOTEpa, Tak U 0e3 Hero. Ocoboe MecTo
3aHUMAaeT WHTEpPaKTHUBHAs METOJMKA BBIMOJIHEHHUS M INPEICTaBICHUs CTYIEHTOM Hepes IpyMmoi
PEe3yJIbTAaTOB CBOCH MPAKTHUYECKOM PabOThI (OTYETHI MO MPAKTHYECKUM padoTam).

7. OneHo4YHbIE CpeacTBa

7.1. IlacniopT OlIeHOYHBIX CPEACTB
Koa koHTpOIMpYyemMoii KOMIIeTeHIM U HaumenoBanue

(WJIK ee 4acTH) OIIEHOYHOI0 Cpe/IcTBA
3 [1K-2 Bompocsr k 3auery Ne10-12,18,24, 33,34,
38
OTueTsl Mo pakTHUecKuM padortam Ne |-
8
TecroBsle 3amanns Ne 1-3, 5, 7.17, 18
3 I1K-4 Bomnpocs! k 3auety NeNe7,11, 14, 17,18,23,
31,33, 40.
OTueTsl O npakTHUecKuM padotam Ne 1-
8
Tecrossie 3amanns Ne 18-20, 20,27,35-37,
42-45, 64-67.

CemecTp

7.2. TunoBblie 3aaHMs WJIM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKYIIET0 KOHTPOJIsA

7.2.1. OdbopMmaeHHBIE OTYETHI O IPAKTHUECKUM paboTram Ne 1-8
(naumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsl 3a1aHU

1. Marepuaibsl npeAcTaBUTh NMPENOAABATENI0 B BUJE OTYETa B OTIACIBHOM TEKCTOBOH (opme B
Microsoft Word.

2. KonnuecTBo cTpaHuI] 0T4ETa COCTaBIAET 5-10 cTpaHull 0 TEME 3aHATHS .

3.«TUTyNbHBIN TUCT» U CIIHCOK UCIOJIb3YEMBIX UICTOYHUKOB HHPOpMAIKM 00s3aTENbHBI.

5. JloknaapIBaTh MaTepHajbl OTYETa IMepes IPYNIol CTyJeHTOB B (hopMe KOH(EPEHIIMH BO BpeMs
ayIUTOPHBIX TpAKTUYECKUX 3aHATHI. B cimyuae akameMuyeckoil 3aJOJKEHHOCTH MaTepuai
npenocrasisiercs npenoaasarento uepes POCIUCTAHT.

Tembl 3aaHNi 11 BHINOJIHEHUsI IPAKTHYeCKUX padoT Ne 1- 7

Tema 2- UIT u ycranoBku s cBapku MQ,Al crutaBoB nepemeHHbIM 1-M 1 3-X (ha3HBIM TOKOM.
YcroiunBocTh cuctembl U - 1.



ITp.1 — Coznate ycroiuuByto cucremy U - J1 1u1st cBapku IEpEMEHHBIM CUHYCOM1aJIbHBIM TOKOM.
IIp.2 - Co3pate ycroituuByro cucremy M - JI ayisi cBapku mepeMEeHHbBIM TOKOM IPSMOYTOJbHOU
bopMmBI.

Tema 3 - ICTOYHHMKY MUTaHKS I CBAPKH CIUIABOB HAa OCHOBE T1 CBOOOIHOM M CKAaTOM AYroii.

[Ip.3 - Cozpats ycroitunByto cuctemy M-J[ 115t cBapKu MOCTOSTHHBIM TOKOM.

Tema 4 — YbpTpa3ByKOBbIC YCTaHOBKM i cBapku Mg, Al CrijiaBoB U yCTaHOBKH UIs CBapKH
Ja3€pOM.

IIp. 4 - YcrpoiictBo Y3K

Tema 5 - Cpapka Mg, Al crutaBoB nazepom

IIp. 5 - KoHCTpyKIMs YCTAaHOBOK JIJIsl CBAPKH JIa3epOM

Tema 6 - Cpapka CIUIaBOB Ha OCHOBE 11 AJIEKTPOHHBIM JIy4OM M CIKATOM TyTOil.

I1p.6 - YcrpoiictBo ycraHoBok s DJIC.

[Tp.7 — OcoOeHHOCTh KOHCTPYKIIMU UCTOYHUKOB MUTAHUS TSI CBAPKU CHKATOM JYTOi.

I1p.8 - YcTpolicTBO mia3mMarpoHa st cBapku cxkaroit ayrout tuna ['C/I.

Kpurepun oneHku:

- OLICHKA «3a4TE€HO» BBICTABISAETCS CTYAEHTY, eciu BbinmoiaHeHbl 100% mnpaktuueckux padoT,
o(opMIIEHBI OTYETHI M CIENIaHbI BBIBOJIBI IO PE3YJIbTaTaM PacyeToB, CTYJCHT OTBETHI Ha BOIIPOCHI
IpernoaaBaTes;

- OLICHKA «HE 3a4TEHO» - HE BBINOJHEHBI IpaKTHYeCKHe paboThl U He O(GOpPMIIEHBI pe3yIbTaThl
pacdeTos.

TeMbl MUCbMEHHBIX paGOT

Ne i/ TeMbl
He npegycmoTrpensl

7.3. OneHovHble cpeacrea  AJasd l'lpOMe)KyTO‘{HOi/i aTrecralmm 10 uUToram ocCBOCHUSA
AUCHUIIJIMHBI

7.3.1. Bonpochl K IPpOMeKYTOYHOM aTTecTannu (3a4er)

Cemectp 23
Ne n/mn Bonpocsr

1 VcnoBus ycTOMUMBOCTH CUCTEMBI «MCTOYHUK MUTAHUS - AYTra» MPU BO3MYIIEHUH IO
JUIMHE TyTH IIPU CBAPKE C)KATON AYrou

2  VYcnoBHS YCTOWYMBOCTH CHCTEMBI «MCTOYHHUK MUTAHUS - AyTa» MPHU BOSMYIIECHUH I10
HAIIPSHKEHUIO IIPU CBAPKE CXKATOU yrou

3  VYcnoBus yCTOWYMBOCTH CHCTEMBI «MCTOYHHK MUTAHUS - AyTa» MPH BO3MYIICHUH IO
TOKY IIPH CBAPKE CKATON AYrou

4 Cnocobbl (hopMHpoBaHUS BHEUIHUX BOJBTAMIIEPHBIX XapaKTEPUCTHK B CBapOYHBIX

BBIIIPSIMUTENIAX U1 CBAPKU CKATOM AYTOM.

Tpe6osanust Th npu paboTe HCTOUHUKOB MUTAHUS JJIS1 CBAPKH.

N3 kakux 37€MEHTOB COCTOUT YCTAaHOBKA /1 cBapku Y 3K?
Kaxue a3¢pdexts! ncnonsiyrores npu cBapke Y3K?
Ocobennoctu (popMUpPOBaHUSI CBAPHOTO COEeTUHEHHUs Mpu cBapke Y 3K

© 00 N O O

OO6acTh MPUMEHEHHS TOKOB BBICOKON 4acToThl Y 3K

10 CaapouHbIe BBIIPSIMUTENHN C TAJAIOIIUMU BHEITHUMH BOJIETAMIIEPHBIMHU XapaKTEpH-
CTHKaMH JJIsl CBapKU C:kaTOU ayroil. OCHOBHBIEC ypaBHEHHUs. Pe:kuMbl pabOTHI.
11 Kakue sanemMeHThI 00pa3yrOT UCTOYHUK MUTAHKUS 711 CBAPKH JIa3epoM?



12

Kakue y371bl BXOJIAT B yCTaHOBKY JUISl CBapKH Jla3epoM?

13 Kakue 3¢hpexThl HCTIONB3YIOTCS MIPU CBapKe Jiazepom?
14 Kaxkue napameTpsl XapaKTEPU3YIOT MPOLIECC CBAPKH J1azepom?
15 Kakue napamerpsl xapaktepu3yroT mpouecc IJIC?
16 U3 xakux y3j70B COCTOUT ycTaHoBKa st DJIC?
17 Kakue nmapameTpsl XapakTepu3yroT npouecc DJIC?
18 Cnoco06sl HaYaIbHOTO BO30YKICHHS CBAPOYHOI YT IIPH CBApKE CXKATOM Tyron
19 Kakue nmapameTpsl XapaKTEPHU3YIOT IIPOLIECC CBAPKHU CHKATOU JTyroit?
20 Kaxkwue s¢pdextsl ucnonp3yrorcs npu IJIC?
22 CocTaBUTh TEXHHYECKYIO XapaKTepUCTHKY cBapouHoro WIT
23 CnocoObl Ha4YaIbHOTO BO30YX/IEHUSI CBAPOYHOM JIyTH.
24 Kakue na3epbl IPUMEHSAIOTCS B YCTAHOBKAX JJIsl CBAPKU?
25 Cnoco6 ¢opmupoBaHHs TNaJaOUICH BHENIHEH BOJBTAMIIEPHOH XapaKTEPUCTUKU B

WHBEPTOpax
26 B xakoM auama3oHe 4acTOT pabdoTaloT yCTaHOBKHU uid cBapku Y 3K?
27 ®upMmbl, BHIITYCKAIOIIKE CTIENUAIBHBIE HCTOYHUKY UTaHus B Poccun u 3a pyOeskom
28 VcTOYHUMKYU MUTAHUS JUJIs CBApKHU CcxkaTou ayroil. @yHkuuoHanbHas cxema. [IpuHiun

paboTHLI.
29 B kakoM Juamna3oHe 4acToT paboTtaroT ycraHoBku Y 3K?
30 Kakoii quana3oH 4acTOT HCIOIb3YETCs B OCHHIUIATOpax?
31 Ocobennocts padoTsl yctanoBku s DJIC.
32 TpebOoBanus MoKapHOU OE30MACHOCTH TPU pabOTE NCTOYHUKOB MTUTAHUS JIJISI CBAPKU
33 Opranuzanus capouHoro nocta s PZIC.
34 JInst KakuX CIUIaBOB PEKOMEH/IYETCsI UCTIOIb30BaTh IyTy MOCTOSTHHOTO TOKa?
35 Jlist KakuMX CIUIaBOB PEKOMEH/IYETCsl MCTIONIb30BaTh IyTy EPEMEHHOTO TOKa?
36 OcoOeHHOCTH CBAPOYHBIX BHIMPSAMUTENEH Ui CBAPKU CHKAaTOW AYToil.
37 OcobeHHOCTh UCTOYHHUKOB MUTAHUS JUI CBAPKH CKATOM AYroil Ha MOCTOSSHHOM TOKe.

CxeMsl.
38 bes3onacHas sKcITyaTalus UCTOYHUKOB MUTAHUS CBAPOYHOM TyTH.
39 Jlnst KakuX CIUIaBOB PEKOMEH/IYETCsI UCTIOIb30BaTh JIyTy MOCTOSTHHOTO TOKa?
40 OcobeHHOCTh TIA3MOTPOHA JUTSI CBAPKH CKATOM Tyron

7.3.2. Kpurepuu U HOPMBbI OLlEHKH
dopma
NpoBeeHuUs!
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NMPOMeKYTOYHOMH
aTTecTaluM
3a4er «3a4TEHO»
«HE 3a4TE€HO»




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- HayHOH
- ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) i TI'ox u3nanus oudamoTeke /
n/n MeToAnYecKoe mocooue,
npaKTHKYM, 1p.) HaumenoBanmue
P > AP 3BC
1 | B.II. Cuznopos u ap. TexHoJsiorns 1 000pyA0BaHUE CBAPKHU JlaboparopHbIit 2017 1Ca
JIaBJIeHUEM PAKTHKYM
2 | I'M. Kopotkosa, K.B. CBapouHbl€ BHIIPSIMUTEIN JlaboparopHblit 2020 1CA
Motopun MPAKTHKYM
3 | I'M. Kopotkosa, K.B. VYcTaHOBKM Ui CBapKM  alloMUHUEBBIX | JlaboparopHblit 2019 1CA
Motopun CILIaBOB MPAKTHKYM
4 | I'.I''Yepublies O6opynoBaHre M OCHOBBI TEXHOJOTHH | YueOHOe mocolue 2013 OBC «Jlanb»
CBapKH METAJUIOB IJIABJICHUEM U JIABJICHHEM
5 | I'M. KopoTkoBa Hcrounuku OUTaHusT A cBapku | MoHorpadus 2021 1
ATIOMUHUEBBIX CIUIABOB
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuK, yueOHOE KOHH%CTEO B
HAY4YHOH
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) TI'ox u3panus OndamoTexe /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanmue
P » AP- 3BC
1 | bannoB M./I., Macako CrieninabHBIC CIIOCOOBI CBAPKH U PE3KH.. - | ydeOHOE TT0CoOHe JIst 2013 1
B.B., ITntocanna H.IL. cpea. npog obpa3zoBaHus
2 ['OCT 25212-82. JIazepsl. MeTo b I'oCT 1982 2

M3MEPEHUs SHEPTUM UMITYIIbCOB - V3.
odui. ; BBen. 01.01.83. - Mocksa : U3a-Bo
cTaHzapros, 1982. - 19 c.




8.3. Ilepeuens npogeccnoHaNbHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

e DOBC «Jlanb» : e.lanbook.com
e [anexktpoHHbli pecypc] :  OBC.-

MockBa, 2000. — pexum JocTyna

http://edu.tltsu.ru/sites/site/php?s=122&m=42414

e Penosurapun TI'Y
e Caiit ®@enepanbHOi  CAyXOBI 1O
http://www1.fips.ru

UHTEJUIEKTYaJIbHOH  COOCTBEHHOCTH:

e Poccuiickuii cepBep mareHTHOW MH(popManuu EBpomeiickoro maTeHTHOTO BEIOM-

ctBa: http://ru.espacenet.com.

8.4. [lepeyenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosarmne IO PexBU3UTEI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUSA — OECCPOUHO;
koHTpakT Ne 1653 or 14.12.2018, cpok
JeNCTBUS — 6ecCPOUHO
2| Office Standard: noroBop Ne 690 ot 19.05.2015, cpok

Office Stdandard 2013 Russian OLP NL
AcademicEdition

JIEHCTBHSI — OECCPOUHO

8.5. Onucanme MaTepHAJbHO-TEXHHMYECKOH  0a3bl, HeOOXOAMMON  JIA
ocyllecTBJIeHHs 00Pa30BaTEILHOIO NMpoLecca Mo AUCUHUILINHE

Ne
n/n

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ap. 00BEKTOB 1JIs1 NPOBEICHUS
NPAKTHYEeCKUX U J1a00paTOPHBIX 3aHATHIA,
MOMEILIEeHUH JJI51 CAMOCTOATENbHOMI
paboThl o0yyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

JlaGopatopust "VICTOYHUKY MUTAHUS TEXHOJIOTHIECKUX
ycTaHOBOK" VYdeOHas ayauTopus g IPOBEICHUS
3aHITHIA CEMUHAPCKOTO THUMA. Y4YeOHas ayJauTOpHst IS
mpoBefeHUss  JabopaTopHBIX  pabor.  YyeOHas
ayAUTOpUSl JJSL TIPOBEJCHMS NPAKTHYECKHX pPadoT.
VYuebOHast ayquTopus Al MPOBEICHUS TPYNIIOBBIX H
WHJIMBHUIYaJIbHBIX KOHCYJIbTallMi Y4eOHas ayuTopHs
JUISL TIPOBEICHUS 3aHATHH  TEKYIIEro KOHTPOJIS H
npomexyrouHoit arrectaunu. (E-101)

HcToyHnkH MUTaHUS OCTOSHHOTO TOKa -61mT, WIT
MEPEMEHHOTO TOKa-41IT.

WHuBepTopH! - 2mIT.

Wctounnky nutanus 3-x GasHo# 1yn

bnoxu nuranus: b5-49, b5-45,BCA-111 u ap.
Bcero 8 wr. Perynsaropsr [TU/I.

Kommnsrorep, npuntep

KomnsrorepHsrit KJIacc. TTomemnienue s
CaMOCTOATENIFHOW paboThl. YueOHas ayAuTOPHs LI
MIPOBEACHUS 3aHATHI CEeMHHApCKOTO THUma. YueOHas
ayouTtopuss AN KypCOBOTO MIPOEKTHPOBAHUS
(BBIIOTTHEHUST KYPCOBBIX paboT). YdeOHas ayauTopus
JUIi TIPOBEJACHWS TPYIIOBBIX M HWHIWBUAYAIbHBIX
KOHCYJIbTAallMH. YueOHast ayAuTOpHs Ul IPOBEACHUS
3aHATHM  TEKYIIEro KOHTPOIS M IPOMEXYTOYHOM
arrecraimu.(E-403)

Cronbl yueHWUECKHe, CTyibs ydeHuueckue, [IK c
BBIXOZIOM B CETh IHTEpHET.

Jlaboparopuss  "CBapka, 1aBneHue".  YueOHas
ayAUTOpHUSL ISl TIPOBENCHMS 3aHSATUH CEMHHAPCKOro
TUna(IpakTHiecKux pabor). YueOHas ayauTopHs s
KypCOBOT'O ITPOSKTUPOBAHUS (BBIMOJHEHUSI KYPCOBBIX
pabot). VYueOHas ayauTopwsi JUIS  TPOBEICHUS

Teepaomep HBRVU-187,5, IIpoextop EPSON EB-
S92, Vcranoska juist nazepHoit cBapku CITUK - 3,
VYcraHoBKa Ha  paspblB, CTOJN  yYCHHUUYECKHH
JIByXMECTHBI! - 11 mT, cTyn yuyeHndeckui - 19 mr.,
Jlocka aymurtopHast (MenoBas). , CTON JUIA



http://edu.tltsu.ru/sites/site/php?s=122&m=42414

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOpPuii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
n/n NMPaAKTUYECKUX U naﬁopaTopHHx 3aHATHH,
NOMELeHUH I CAaMOCTOATEIbHOM
paboThl o0ydyaoumxcs (HoMep ayAUTOPUN)
TPYNIOBBIX W  HMHAWBHAYaJbHBIX  KOHCYIbTalMil | HOyTOyka-lmr., DkpaH i npoekropa-lmr.,
VuebHasi ayauToOpWst sl MPOBEACHUS 3aHATHH | mpoekTop-1mT. HOyTOYK-1mIT.
TEKyILEro KOHTPOJA M IPOMEXKYTOYHOH ATTECTALIUH.
(A-110)
JlabopaTtopuss "Ilafika". VYueOmas aymuropus A | YCTaHOBKa IS 3JIEKTPOHHO-TY4YeBOH cBapku DJIY-
MIPOBEACHUS 3aHATHHA TPaKTHYECKHX pabor. YueOHas | 4.
4 aymuTopHs Ul TPOBENCHWS ~ IpyNHoBBIX W | IlapThl ydeHHMuYeckue IByXMecTHBIC - 8 mT,, Jlocka
WUHIMBUIYAJILHBIX KOHCYIbTAMH Y4eOHas ayAuTOpHs | ayIuTOpHas (MenoBast). , CTOJ Ui HOyTOyKa-11uT.,
IUIsL TIPOBEACHMS 3aHATHH  TEKYLIEro KOHTPOISA H
MPOMEKYTOUYHOM arTectanuu. (A-403)
5 ITomewmenue JUISL CaMOCTOSTENILHOM pabotsl | CTOMBI, CTYIbsI, KOMIIBIOTEPHI
obyqaronuxcs (I'-401)
[Tomemienue Ui CaMOCTOSATETbHON pabotsr | Jlocka ayJIuTOpHAas (MmenoBas), CTOJIBI
6 obyuaroruxcs (C-508)

YUEHHYECKHE, CTOJ IPEeNnoAaBaTeIbCKUM, CTYIbs,
CTEH/IbL, IIKa(BbI.







