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PaGouass mporpamma cocraBieHa Ha ocHoBanuu ®I'OC BO wu ydeOHOro rmiana
HaIpaBJICHUS TOATOTOBKH (crneruanbHocTh): 15.03.01 MammHocTpoeHue

PenensupoBanne paéo4yeid nporpaMMbl AUCHUIINHBI

OtcyTtcTByeT

VYyebnas (pabouast) mporpamMmma oo0OpeHa Ha 3aceaHuu Kadeapsl :
COMIuPI1 (mpotokon 3acenanust Ne 4 ot r

Cpok geiictBusi pado4eid nporpaMMbl JUCUUIJINHBI 10 I.

Nudopmanus 06 akryanuzanuu padoyeil nporpaMMbl AU CUHUILIMHBI:

[IpoTokoun 3acexanus Kapeapsl.

[Iporokon 3acenanus kabeapbl No 0T «__ » 20 T

[TpoTtokoun 3acemanust kKagenpsl No  OoT «__ » 20 1.

[Iporokon 3acenanus kabeapbl No  oT «__ » 20 T
COT'JIACOBAHO
3aBemyromuii Kadeapoi: COM/1 u PIT

(8vinyckarowel HanpagieHue (CneyuaibHOCmy))
«_» 20 T B.B.Eapnios
YTBEPX/JAIO
3aBenyromuii kadeapoi: COM1 u PIT
(pazpabomasuieti PI1]])

«_» 20 T B.B.Enp1ios




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b3.B.05. MATEPUAJIOBEJIEHUE CBAPKH

1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4e0HOT0 Kypca)

Lenb — obecrieunTh HEOOXOIUMBIA YPOBEHb KOMIIETEHIIMM CTYJEHTOB AJIs pe-
IIEHHUs NPOPECCUOHANBHBIX 337a4u B 00JIaCTH MaTEpHUAJIOBEICHUS CBAPKU U TEpMUYE-
CKOI 00pabOTKH CBAPHBIX COCAMHEHUI.

3amauu:

1. ®opmupoBaHHue 3HAHUK 00 ATOMHO-KPUCTANIMYECKOM CTPOCHHM METAILIOB
Y BJIMSHUY HA UX CBApUBAEMOCTb;

2. DopMHPOBAaHHE 3HAHUW O CTPOCHUM, IUIABICHUM M KPUCTAJUIM3ALHAU
MeTasula Ipu CBapKe;

3. ®opmHUpOBaHHE 3HAHUU O CTPYKTYPHBIX W (Da30BBIX IPEBpAIICHHUIX B
CTAJIIX U OCOOEHHOCTSX UX IPU CBApKE;

4. ®opMHUpOBaHHE 3HAHUH O CTAIAX U UX CBAPUBAEMOCTH.

2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OIIOII BO

HNannas aucturummHa (yueOHbI kypc) otHocutcs K bioky 1 «Jlucturimnbl
(Momynu)» (BapUaTUBHAS YacTh).

Juciuruinebl, yuyeOHble KypChl, HA OCBOCHHMHU KOTOPBIX OasupyeTcs daHHas
TUCIUTIIMHA (Y4eOHBIN Kypce) — hU3HMKa, XUMUS, MaTepUaIOBEICHHE.

Jucruminabl, yueOHbIe KypChl, NIl KOTOPBIX HEOOXOIUMBI 3HAHUSA, YMEHUS,
HABBIKM, TTPHOOpETacMble B pe3yJibTaTe M3YYCHUS JAHHOW JUCIMUIUIUHBI (Y4eOHOTO
Kypca) — OCHOBBI HAyUHBIX UCCIICJIOBAaHUH, BRIMTYCKHAs KBaIM(PUKaIMOHHAs paboTa.

3. IlinanupyemMblie pe3yJIbTAThI 00y4YeHHUs 10 JUCHMILVINHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE C IVIAHMPYEMbIMHU Pe3yJabTATAMU OCBOCHUS 00pa3oBaTe/Ib-
HOM MPOrpaMMBbl

®opmupyemMble U KOHTPOJIU- IInanupyemble pe3yJbTaThl 00yUeHHs
pyeMble KOMIIETCHIIUH

CIIOCOOHOCTBIO MCIIOJb- | 3HaTh:priocodckue BOMPOCH! pa3BUTHS HAYKU M TEXHUKU

30BaTh OCHOBBHI (PHIOCO(]- YMeTh: NpUMeHATh GUIIOCOPCKUE MPUHIMIIBI U 3aKOHBI, (HOp-

CKUX 3HAHHMi 11 GOPMHPO- MBI M METO/IbI K aHAJIM3Y TEXHUKH;
. | BmageTs: HaBbIKaMu (GuI0CO(CKOT0 aHAIM3a Pa3IUYHBIX TH-
BaHHd MHPOBO33PCHYCCKOU

OB MHUPOBO33PCHUA
nosunuu (OITK-1);

YMEHHEM  IPOBOJIUTH | 3HATh: OOBEKTHI ATCHTHOTO IIPaBa, OCHOBHBIC IOJIOXKCHHS U
ornpeziesieHusl MaTeHTHOIO MpaBa, MpaBa U 0043aHHOCTH CYOb-
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MATEHTHBIE HCCIEAOBAHUS C
uenplo  obecrieyeHuss  Tma-
TEHTHOM YHMCTOTHI HOBBIX
MPOEKTHBIX PEIICHUH U UX
MaTEHTOCIOCOOHOCTU C OIl-
pedeneHreM  Tokazarelnein
TEXHUYECKOTO YPOBHSI MPO-
extupyeMbix m3aenuit (ITK-

9)

CKTOB ABTOPCKOI'0 M MaTCHTHOI'O IIpaBa

YMeTh: HaxOOuTh W aHAIM3UPOBATH AHAIOTH B MATEHTHO-
TEXHUUYECKOH JIuTeparype

BJIaIIGTLZ HaBbIKaMU IMPOBCACHUA IMMATCHTHOI'O IOHMCKa, MCTO-
JaMH COITIOCTAaBUTCIIBHOI'O aHa/JIM3a TEXHHUYCCKHUX peH_IeHI/Iﬁ

YmMmeHuem IIPUMCHATE MCETObI
CTaHJapTHBIX HUCIIBITAHUH II0 OIl-

peneseHuIo ¢buzuko-
MEXaHUYECKUX CBOWCTB M TEXHO-
JIOTHYECKHX  TOKa3areneil wuc-

HOJIb3YEMBIX MATEPHAJIOB U TOTO-
BoIX m3aennii (ITK-18)

3HAaTh: METOJUKY MCIBITAHUA MEXAHMYECKUX U TEXHOJIOTHYE-
CKHMX CBOWCTB CBApHBIX COCIMHECHUM.

VYMern: IMPOBOAUTHE MCXAHUUYCCKHUE U TEXHOJIOTHUYCCKUEC MCIIBI-
TaHUS CBAPHBIX COCIUHCHHI.

BJIaIIGTLZ HaBBIKaMHU I10 OIICHKC MCXaHHYCCKHX W TCXHOJIOI'H-
YEeCKHUX CBOWMCTB CBAPHbIX CO@HHHGHHﬁ.

YMEHHEM COCTaBJISATh TEXHHYE-
CKYIO0 JOKyMeHTauuwo (rpaduku
paboT, MHCTPYKITUHU, CMETHI, TUIa-
HBI, 3aBKM Ha MaTepHajbl U 000-
pyIOBaHUE) W TIOJATOTaBIUBATH
OTYETHOCTh [0 YCTAHOBJICHHBIM
dbopMaM, MOATOTABIUBATE JIOKY-
MEHTAIUIO U CO3JIaHHs CHCTe-
MBI MEHEDKMEHTa KadecTBa Ha
npeanpustan (ITK-21)

3HaTh: COAep)KaHUE TEXHUYECKOH JOKyMeHTauuu (rpaduku
paboT, MHCTPYKINHU, CMETHI, TUIAHBI, 3aSBKM HAa MaTepUaIbl U
00opy10BaHue)

VYMeTh: COCTaBIISATh TEXHUYECKYIO JOKYMEHTAUUWIO (TpaduKu
paboT, MHCTPYKIMH, CMETHI, IJIAHBI, 3aBKH Ha MaTEepHajbl U
000py/IOBaHME) M TOATOTABIMBATH OTYETHOCTH IO YCTAHOB-
JICHHBIM (hopMam

BnaneTs: MeTomaMu COCTaBIICHUS AOKYMCHTAIMKU JIs CO3aa-
HHA CUCTCMbI MCHC/PKMCHTA Ka4CCTBA Ha IIPCAIIPUATHHA

TemaTnueckoe coaep:;kaHue JUCUUILIMHBI (Y4eOHOr0 Kypca)

Pasznes1, moayJb

IMoapasznen, Tema

1. Crpoenue, maB-
JICHUE U KPUCTAJUIH3AIIHS
MeTasia CBApOYHOTO

1.1. Kpucrainuueckoe cTpo€HHUE METAJIOB, IJIaBJie-

HHC U KpUCTAJJIN3alluAg MCTAJlJIa IIPH CBApPKC.

mBa.

1.2. InarpamMMBbl COCTOSIHUS CIJIABOB U UX 3HAUYEHUE

IpU CBapKe

1.3. Kpuctaiumm3anmoHHbIE TOpPSYUE TPELIUHBI

2. CrpykTypHBIE U
¢dazoBbIe MpeBpaIeHUs B

2.1. ®a30BO€ U CTPYKTYpPHOE COCTOSIHUE CIUIABOB

CHUCTCMBI KCJIC30-YIJICPOA U 3HAYCHHC UX IIPU CBAPKCE

CTAIIX U OCOOEHHOCTH
UX TIPHU CBapKe

2.2. Tlpormecchl mpoTeKaroue Mpyu HarpeBe CTajeu

IIpU CBapKe.

2.3.ITpornecchl MPOTEKAIOIIKNE TIPU OXJIAKICHUN CTa-

JIeW TIPU CBAapKe

2.4. BnusHUE JETUPYIOMIMNX JIEMEHTOB Ha MPOLECCHI

IPOTEKAIOUIUE IPU CBApKE CTallel




3.
crajieu

CBapuBaeMoCTh

3.1. CBapuBaeMOCTb YII€pPOAUCTBIX U HUZKOJETUPO-

BAaHHBIX CTaJleU

3.2. CBapuBaeMOCTb BBICOKOXPOMHMCTBIX CTaJICH

nen

3.3. CBapuBaeMoOCTb BBICOKOJIETUPOBAHHBIX XPOMO-HUKEIIEBBIX CTa-

OO0mas Tpy10eMKOCTh AMCHMILIMHBI (Y4eOHoro kypca) — 3 3ET.




4. CTpyKTYpa M colepkaHue qTucuuminHbl (yaeonoro kypca) MATEPUAJIOBEJAEHUE CBAPKU

Cemectp uzyuenus: 7

Pasnen, Moapasznea, Te- Buabl yueOHoI padoThl Heo0xoaqnMble DopmbI Pexo-
MOJYJIb Ma KonrakTHas padoTta CamocTosiTe/bHas pa- MaTepUaJIbHO- TeKylle- | MeHJye-
(B yacax) 0ora TEeXHHYECKHe ro KOH- Mas JM-
BCEro . DopmMbl IPOBEAEHUS ¢opmbl opranu- pecypchl TpoJIst Teparypa
N » = ¢ nexuwuii, 1aboparop- 3aIMH (nanme- (Ne)
E § Ea‘ § HbBIX, IPAKTHYECKHX v CaMOCTOSATeJIbHOM HOBaHHE
= & o = € 3auHsiTHii, METOABI 00Y- § padoThI OLICHOY-
g |5 Z | 2% uenns, peanusyrommue ) HOTO
S| 2|8 = E pHMeHsieMylo o0paso- | cpejcT-
E é- = § BaTeabHYIO TexHOJIO- Ba)
THIO
1. Crpoenune, | 1.1. Kpucrammu- | 1 Jlexuus ¢ ucnonp3oBanu- | 4 Nzyuenue xon- KommproTepHbIit Orcyrer- | [1,3,4,5]
IUTaBIEHHE U | YECKOEe CTPOEHUE €M 3JIeKTPOHHOT'O Ha- CIIEKTOB U PEKO- MIPOEKTOP, DKPaH, BYET
KpUCTAIUIH3a- | METaJUIOB, ILIAB- TIISITHOTO y4eOHOTO TI0- MEHyeMOM JINTe- HOYTOYK
oM MeTajia | JIGHHE ¢ KpH- coOwusi. paTypsl
CBapOYHOTO CTAJITIM3AIHsS  Me-
IIBa. Tajna TMpH cBap-
Ke.
1.2. duarpamMMmbl JIek1us ¢ UcIoNIL30BaHuU- N3yuenue KoH- KommproTepHbIit [1,3,4,5,6]
cocTtosHUs cra- | 1 €M JJICKTpOHHOrO Ha- | 4 CIIEKTOB U PEKO- MPOEKTOp, 3KkpaH, | OTcyTCT-
BOB M HX 3Hadye- TJISITHOTO y4e0HOTO T10- MEHTyeMOMU JIUTe- HOYTOYK BYET
HUE IIPU CBapKe coOwusi. paTypsl
1.3. Kpucramm- Jlexuusi ¢ UCNIOJIB30BAHM- Nzyuenne xoH- KommbrotepHbIii [1,3,4]
3anMoHHBIE TO- | 1 €M D3JIEKTPOHHOTO Ha- 4 CIIEKTOB U PEKO- MIPOEKTOD, 3KpaH, | OTCyTCT-
psYMe TPEIHBI TJISITHOTO Y9e0HOTO TI0- MEHIyeMOM JIUTe- HOYTOYK BYET
coOwusi. paTypsl




2. Crpykryp- | 2.1. dazoBoe u Jlekuus ¢ ncnoap30BaHu- N3yuenue koH- KommnbroTepHbrit OtcyTcT- [1,3.4]
Hele U (a3o- | CTPYKTypHOE CO- €M DJIEKTPOHHOTO Ha- CIIEKTOB U PEKO- IIPOCKTOP, IKPaH, BYyET
Bbl€ IIPEBpa- | CTOSHHUE CILUIABOB TIAHOTO y4eOHOoro Imo- MEHLyeMOM JInTe- HOYTOYK
LIIEHUS B CTa- | CHCTEMBI JKEJIe30- coowusl. paTypsl
JIAX ¥ OCOOCH- | YIJIEpOJ, | 3Ha-
HOCTH UX NpH | YEHHE UX IpHU
CBapkKe CBapkKe
2.2. Ipoueccs Jlexuusi ¢ UCNOJIB30BAHH- N3zyuenue xoH- KommbrotepHbiit [1,3,4]
MPOTEKAIOLINE €M DJIEKTPOHHOTO Ha- CIIEKTOB H PEKO- MIPOEKTOP, 3KpaH, | OTcyTcT-
Ipu Harpese CTa- TJIIAHOTO y4eOHOro mo- MEHLyeMOM JInTe- HOYTOYK BYyET
Jieil mpu cBapke. coousl. paTypbl
2.3.IIpomuecchr Jlexmusi ¢ UCMIONTF30BaHU- Nzydenune xoH- Kommsroreprsrit [1,3,4]
MIPOTEKAIOIINe €M 3JIeKTPOHHOI'O Ha- CIIEKTOB U PEKO- MIPOEKTOp, 3KpaH, | OtcyTcT-
Py OXJIKICHUU TJIIAHOTO y4eOHOoro mo- MEHLyeMOM JInTe- HOYTOYK ByET
cTanei npu cobusi. parypsl
CBapKe
JlaboparopHas JlaGoparopHble pabOTHI C N3ydenne xoH- JlabopatopHble Ortuerno | [1,2,3,4]
padora Nel Uc- UCITIOJIb30BaHUEM  pealib- CIIEKTOB H PEKO- CTEHbI nabopa-
CIIEJOBaHUE HOI'O0 TEXHOJIOTUYECKOIO MEH]lyeMOM JuTe- TOPHOU
BJIIMSHUSL YTIIEPO- 000pyI0OBaHUs parypsl pabore
Ja Ha CBapuBae-
MOCTb CTaJIEH
2.4. Bnusaue Jlexuus ¢ ucronb30BaHu- N3yuyenue kon- KomnbsroTepHslit [1,3,4]
JIETUPYIOLINX €M DJJIEKTPOHHOTO Ha- CIIEKTOB H PEKO- MIPOEKTOD, 3KkpaH, | OTCyTCT-
3JIEMEHTOB Ha TJIIAHOTO y4eOHOro To- MEHJIyeMOM JInTe- HOYTOYK BYyeT
IpoLEecchl  IIPo- coOwusi. paTypsl
TEKalolye Mpu
CBapKe crajieit
Caapubae- 3.1. CsapuBae- Jlexumst ¢ UCTIONB30BAHU- Nzyyenne xoH- Kommerorepusiii | Oreyrer- | [1,3,4,6]
MOCTb CTallel | MOCTh YTJIEPOJAH- €M 3JIeKTPOHHOTO Ha- CIIEKTOB U PEKO- MIPOEKTOP, IKPaH, ByeT
CTBIX W HH3KOJIE- TJIIAHOTO y4eOHOro Tmo- MEH]IyeMOM JInTe- HOYTOYK

TUPOBAHHLBIX CTa-

coousl.

parypsl




Jen

JlaboparopHas 8 JlaboparopHbie pabOTHI C N3yuenue kon- JlabopartopHbie Otuer mo | [1,2,3,4]
pabora Ne2 MHc- HCITOJIb30BAaHUEM peasb- | 5 CIIEKTOB U PEKO- CTEHIBI nmabopa-
ClIeZIOBaHHE CBa- HOTO TEXHOJIOTMYECKOTO MEH]IyeMO JInTe- TOPHOH
pUBAaEMOCTH TeTl- 00opynoBaHUsI parypsl pabote
JIOYCTOMYHBBIX
cTasen
3.2. CpapuBae- | 2 Jlek1iusi ¢ UCIOJIb30BaHU- Nzydenue xoH- KomnbrorepHbrit [1,3,4,6]
MOCTb  BBICOKO- €M DJIIeKTPOHHOro Ha- | 4 CIIEKTOB H PEKO- IpPOEKTOp, 3kpaH, | OTcyTcT-
XPOMHCTBIX CTa- TJISIHOTO y4eOHOro To- MEHIyeMOM JIuTe- HOYTOYK ByeT
nei coousl. parypsl
JlaGoparopHas 8 JlaGopatopusie paboTel ¢ | 5 N3y4denne xoH- JlaGopatopHble Ortuerno | [1,2,3,4]
pabora Ne3 Hc- WCTIOJIb30BaHUEM  peallb- CIICKTOB H PEKO- CTEH/IBI nabopa-
CIE€OBaHUE CBa- HOI'O0 TEXHOJIOTUYECKOIO MEHJIyeMOM JIuTe- TOPHOU
pPHBAaEMOCTH BBI- 000pyIoBaHHs partypbl pabore
COKOJIETHPOBaH-
HBIX XPOMHUCTBIX
craneit
3.3. Csapusae- | 2 Jlexuus ¢ ucnons3oBanu- | 4 N3ydenne xoH- Kommnetotepusiit | Oreyrer- | [1,3,4,6]
MOCTh  BBICOKO- €M DIIEKTPOHHOTO Ha- CIIEKTOB H PEKO- IPOEKTOP, IKPaH, ByeT
XPOMHCTBIX CTa- TIISIHOTO y4eOHOTO TIOo- MEH]IyeMO JInTe- HOYTOYK
neu coousl. partypsl
JlaboparopHas 8 Jlaboparopubie pabotel ¢ | 5 Nzyuenne xoH- JlaboparopHbie Otyermo | [1,2,3,4]
pabora Ne4 Hc- UCTIOJIb30BaHUEM  peallb- CIIEKTOB H PEKO- CTEHbI nabopa-
ClIeZIOBaHHE CBa- HOTO TEXHOJOTMYECKOTO MEHJLyeMOM JInTe- TOPHOH
pUBAaEMOCTH BBI- 00opyI0BaHMsI parypsl pabote
COKOJIETHPOBaH-
HBIX XpOMo-
HUKENIEBBIX CTa-
nen

Hroro: 16 | 32 60

48




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAIUM

@DOpMBI TEKYIIETO0 KOHTPOJIS

VcaoBus JIOITyCKa

Kputepuu u HOpMBbI OLICHKU

OTBeThl Ha KOHTPOJIbHBIE BO-
IIPOCHI MEpes] BBINOJIHEHHEM J1abo-
paTopHBIX paboT

be3 ycnoBuit

60%0 mpaBWILHBIX OTBETOB - JIOMYCK K padoTe

[TpoBepka n1a00paTOPHBIX
pabor

be3 ycnosuit

bes 3ameuanuii — OTIIMYHO
He3HaunTtenbHple 3aMeUaHUs — XOPOIIIO
C}’HIGCTBGHHI)IG 3aMCYaHUs - YI[OBJIGTBOpI/ITCJII)HO

®dopma nposeacHUA
IPOMEKYTOUHOU aTTecTalluu

YcnoBus gomycka

Kpurepun u HOpMBI OLICHKH

YCTHBIH 3a4eT 1Mo OmieTaM u3 JBYX
BOIIPOCOB

BrimonHeHue u OT4eT 10 BCeM
nabopaTOpHBIM paboTaM

«3a4TEHO» [TosHBIM OTBET HA BOMPOCH! 3a4E€THOTO OU-
JIeTa, HE BIIOJHE IOJHBIE OTBETHI HA JIOIOJHHU-
TEJIbHBIE BOITPOCHI

«HE 3a4TEHO» HeBepHble 0TBETHI HA OJJUH BOIMPOC 3a4eT-
HOro Owmera




6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBoii mpoekT (padoTa) Mo JaHHOW JUCITUTUIMHE HE MPEIyCMOTPEH.

/. IlpuMepHasi TeMATHKA NMUCbMEHHBIX pador (pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPapUYeCcKuX U Ap.)

Ne /| Tembl

JlaboparopHbie pabOThI

1. VccnenoBanue BIMSHUA yriaepoa Ha CBAPUBAEMOCTh CTaJIeH

2. HccenenoBanue cBapuBaeMOCTH TEIUIOYCTOWYUBBIX CTAJIEH

3. HccienoBanue cBapuBa€MOCTH BbICOKOJETHPOBAHHBIX XPOMUCTBIX CTaJIEN

4. HccenenoBanue cBaprBa€MOCTH BBICOKOJIETUPOBAHHBIX XPOMO-HUKEJIEBBIX CTANIEH

8. Bonpocsbl Kk 3aueTy
Ne /it Bonpocsl

1 ATOMHOE CTPOEHHUE IJIEMEHTOB

2 (OCHOBHBIE TUIIBI MEKaTOMHBIX CBSI3€1 BEILIECTB

3 [Tpupoma MEeTAIITMYIECKON CBS3H

4 OCHOBHBIE TUIIBI KPUCTAIIMYECKUX PEIIETOK METAIOB U

5 VYcnoBus cBapuBa€MOCTH Pa3HOPOAHBIX METAJUIOB BBITEKAIOIINE U3 KPUCTAINYECKO-
ro CTPOEHUS

6 HecoBepieHcTBa KpUCTANIMYECKOTO CTPOEHHUSI B CBAPUBAEMbIX METaJlIax

7 Oco0EHHOCTH CTPOCHHMS PACIIIABIICHHBIX METAJIJIOB B CBAPOYHOI BaHHE

8 MexaHn3M KpUCTaUIM3alksl CBApPHOTO 1IBA

9 [TotuMopdu3mM MeTaIoB U €ro 3HaueHue IpU CBapKe

10 ITonsTHE cru1aBa, Ga3bl U CTPYKTYPHI

11 XapakTep B3aMMOJICHCTBUSI KOMIIOHEHTOB CIIJIAaBOB B TBEPAOM COCTOSIHUU

12 CBapuBaeMOCTh METAJNIOB HEOTPAHUYEHHO PACTBOPUMBIX IPYT B Ipyre

13 CBapHBaeMOCTb METAJUIOB 00pa3yIONIIMX IBTEKTHUECKUE CMECH

14 CBaprBaeMOCTh METAIIOB 00Pa3YIOMINX XUMUYECKHUE COCTMHEHUS

15 MexaHu3M 00pa30BaHUs TOPAYMX TPEIIMH IPU CBApKeE

16 Mexanu3m 00pa30BaHUs FOJOIHBIX TPEUIUH IIPU CBapKe

17 MexaHn4ecKkue CBOMCTBA CBAPHBIX COEIMHEHUI

18 CtpykTypHbI€ U (ha30BBIC MIPEBPAIICHUS B CTAISX MPU HArPEeBE B IIPOIIECCaX CBAPKHU

19 CrpykTypHble U (a30Bble IpPEBpalleHHs B CTaIsAX NMPH OXJIAXKAECHUU B Ipolieccax
CBapKu

20 BnusiHue nerupyromux 3J1€MEHTOB Ha MPOIECChl, MPOTEKAIOIINEe MPU HarpeBe crajieu
IIPY CBapKe

21 BnusiHue nerupyromux 3J1eMeHTOB Ha pacraj] ayCTEHUTA NMPHU OXJIAXKACHUN

22 BiusiHue nerupyronmx 3J1eMEHTOB Ha CBApUBAEMOCTD CTaJIEN

23 CBOICTBa HU3KOYTJIEPOJAUCTHIX HU3KOJETMPOBAHHBIX CTAJIEH, UX CBAPUBAEMOCTh

24 CBolicTBa CPEHEYTIIEPOIUCTHIX HU3KOJIETUPOBAHHBIX CTaJIEN, UX CBAPUBAEMOCTD

25 CTpoeHue U CBOMCTBA TEIUIOYCTOMYMBBIX CTalel , X CBApUBAEMOCTD

26 Crtpykrypa, pa3oBoe COCTOSHHUE W CBOMCTBA BHICOKOJIETHPOBAHHBIX XPOMHCTHIX CTa-
neu




27

@Da30B0o€ U CTPYKTYPHOE COCTOSIHUE BBICOKOJIETUPOBAHHBIX XPOMOHUKEIIEBBIX CTaJIeH

28 CBapuBaeMOCTb BBICOKOJIETMPOBAHHBIX XPOMOHHKENIEBBIX CTAIEH

29 OO6nacTh UCHOIB30BAHUS CBAPHBIX COEMHEHUI Pa3HOPOJIHBIX 0 COCTaBY MJIM CTPYK-
TYPHOMY KJIACCy CTalled

31 OcobeHHocTH 00pa3oBaHUs IPOMEXKYTOUYHBIX CIIJIABOB B 30HE CILIABJIEHUS Pa3HOPOI-
HBIX CTaJel

32 OCOOEHHOCTH COCTaBa U CTPOEHUSI M3HOCOCTOMKMX HAILIABJICHHBIX CIIOEB

9. q)OHIl OLECHOYHBIX CPEACTB IJd NMPOBEIACHUA l'lpOMe)KyTO‘IHOﬁ aTTe-
cranmmu oﬁyqaloumxcn o IMCUOMIIJIMHE

9.1. lacnopT (poHAA OLIEHOYHBIX CPEJICTB

Koa xonTposupye-
Ne KoHnTtpoJsmpyemsle pa3iensl . POJHPY HaunmeHnoBanue
n/n (TeMbl) TUCHUILIHHBI MOM KOMICTCHIAH OLIEHOYHOI0 CpeaCTBA !
(WIm ee 4acTm)
1 | CrpykrypHsle u pa3oBbie IpeBpa-
eII){}I;I; ]ZIZ)TaJ'IHX (EI) 0co 6eHHg CTE - OIIK-1; T1IK-9; ColOeceoBanue, OTYET 110
HI I1K-18; T1K-21 nabopaTopHoO# paboTe
IIPH CBapKe
2 CobecenoBanue, OTYET 110
CBapuBaeMOCTh yII€pOIUCTHIX U OIIK-1; I1IK-9; 160 afo oM DaGoTe
HU3KOJIETUPOBAHHbBIX CTalel [1K-18; I1K-21 paTop P
3 CobOecenoBanue, OTYET 110
CBapHMBaEMOCTh BHICOKOXPOMH- OIIK-1; IK-9; nabopatopHoit pabore
CTBIX cTajlel IIK-18; TIK-21
4 CobeceoBanue, OTYET 110
CBapuBaeMOCTh BBICOKOXPOMHU- OIIK-1; ITK-9; nabopaTopHOii paboTe
CTBIX cTayei ITK-18; T1K-21

9.2. TunoBble KOHTPOJIbHBbIE 3aJTAHUA WIH UHbIE MATEPHUAJIbI, HCO0OX0AUMBbIE
JJIS OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB M (MJIM) ONBITA JAeSITeJIbHOCTH, Xa-
PaKTEePU3YIIUX 3TaNbl (JOPMHUPOBAHUA KOMIIETEHIUH B MPoLecce 0CBOCHUS
o0pa3oBaTeIbHOM NMPOrPaMMBbI

9.2.1. Otuer no JadopaTopHoii padoTe
Komrekt oT4eToB 1o iabopatopasiM padbotam (mpuinaratorcs B Y MKJI).

JlabopaTopnasi padora Nel «HcciienoBanue BJIUSIHUS YIJIePoia HA CBapuBae-
MOCTb CTaJIeiD)
Dopma omuema no nradvopamophoit pavome Nel (cooeporicanue):

1. llens paboTHI;
2. Ilporpamma paboThI;

3. Onucanue 1a00paTOPHOI YCTaHOBKH;
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4. MeToauKa ucCleIOBaHUM;

5. Pacnpezenenue TBEpJOCTH METaJlla CBAPHOTO COEIUHEHHUSI 110 CEUEHHIO
11Ba;

6. 3aBUCHMOCTHU TBEPAOCTH METaJUla IIBa U OKOJIOIIOBHOM 30HBI OT COJAEP-
KaHUs yriepoja;

7. @oTorpaduu MUKPOCTPYKTYPHI MOMNEPEYHOTO CEUEHHUS CBAPHBIX COEIU-
HCHUM;

8. 3HaueHuss MUKpOoTBepAoCcTH MeTasuia mBa u OI3, cBeneHHbie B TAOIHUILY;

9. BriBo1bI O paboTe

JlaboparopHasi pa6ora Ne2 «MccinenoBanne cCBApUBAEMOCTH TEIIOYC-

TOUYHUBBIX CTAJIC

Dopma omuema no n1adopamoproi pavome Ne2 (cooepicanue):
1. TUTYNBHBIN JIUCT.

2. llenw paboThr;

3. IIporpamma paboTsr;

4. Omnucanue 1a00pPaTOPHON YCTaHOBKHU;

) MeTtoauka uccienoBaHus;

6. KpuBble pacripeneneHust TBEpAOCTH B MONEPEUYHOM CEUEHUU METaia
IIBa ¥ OKOJIOIIIOBHOM 30HBI MPHU Pa3INYHBIX PEKUMAaX CBAPKU B TEPMOOOPAOOTKH;

7. 3HaueHUs] MPOYHOCTH CBAPHOTO COCIMHEHUS MPU MEXaHUYECKUX HC-
NBITAHUSX, 3AaHECEHHBIEC B TA0JIHILY;

8. dotorpadun MUKPOCTPYKTYPHI METalljia 30HbI TEPMHUECKOTO BIIHS-
HUS ¥ METaJlia IIBa;

9. 3HadyeHusi MUKpoTBepaocTH Metaiia mBa u OL3, cBeneHHbie B Tad-

uiy;
10. BwBogsI o pabdore.

JlaGopaTopHnasi padora Ne3 «HcciienoBanne cCBapuBaeMOCTH BbICOKOJIEe-
THPOBAHHBIX XPOMHCTBIX CTAJICH

Dopma omuema no nadoopamopnoi pavome Ne3 (cooepicanue):

1. Ilenb paboThI;

2. [Iporpamma paboThl;

3. Onucanue 1abOpaTOPHOI YCTaHOBKH;

4. MeToauka uccjaeq0BaHuUs;

5. Kpusbie pacnpenenenus: TBEpAOCTH B MONEPEYHOM CEUCHUHU MeTajlla IBa
Y OKOJIOIIIOBHOM 30HBI MPU PA3JIMYHBIX PEKUMaX CBAPKU U TEPMOOOPAOOTKH;

6. 3HaUCHUS] MEXAaHUYECKON MPOYHOCTU CBApHBIX COCIMHEHUH, 3aHECEHHBIEC B
Ta0NHILy;

7. ®otorpaduri MUKPOCTPYKTYPHI METaJlla 30HBI TEPMUUYECKOTO BIUSHUSA U
MeTalljia IIBa,;

8. 3Hauenus MukpoTBepaoctu Metaiia msa u OLL3, cBenennbie B TabmUILY;

9. BeiBommI 110 padore.
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JlaGoparTopnas padora Ned4 «HMcciienoBanne CBaApUBAeMOCTH BbICOKOJIETHPO-
BAHHBIX XPOMO-HHUKeJIEBBIX CTAJIei»
Dopma omuema no 1adopamopnoii pavome Ned (cooeprcanue):

1. Ilenp paboThI;

2. [Iporpamma paboTHI;

3. Onucanue 1a60paTOPHOMN YCTaHOBKH;

4. MeToauka HCCIICIOBaHMS,

5. KpuBsie pacnpenenenusi TBEpAOCTH B MONEPEUHOM CEUCHHM METajlia IBa
¥ OKOJIOIIIOBHOW 30HBI TIPH PA3IMYHBIX PEKUMAX CBAPKU U TEPMOOOPAOOTKH;

6. 3HaUYCHUS] MEXaHUYECKON MPOYHOCTH CBapPHBIX COCIMHEHUH, 3aHECEHHBIC B
Ta0NHILy;

7. ®otorpaduii MUKPOCTPYKTYPHI METaJlla 30HBI TEPMUUYECKOTO BIUSHUS U
MeTaslia 1Ba;

8. 3nadeHus MUKpoTBepAocTH MeTasuta mBa u OII3, cBeneHHbIC B TAOIUITY;

9. BeiBoamI 110 pabdore.

Tpebosanusn k oghopmaenuio 1ab6opamopHvix paoom:

Otyer (WM MPOTOKOJ) MO JlabopaTopHOM paboTe odopmiigeTcs Ha JIMCTax
oenoit Oymaru popmara A4 (210x295 mMm). TekCT u pUCYHKH pa3MeIIaloTCs C OJ1-
HOI cTopoHbl ucTa. 1o 1oJKHBI OBITH HE MeHee 25 MM ciieBa U 15 MM cripasa,
CBEpXYy M CHHU3Y. JIMCTBI, HAUMHAsg CO BTOPOTO, JAOJDKHBI ObITh MPOHYMEPOBAHBI.
[lepBbiM odopmitsieTcs TUTYIBHBIN JcT. Ha crenyromieit ctpanuie Gopmyaupy-
I0TCSl 1IeJIb Pa0OThl U OMMCHIBACTCSA XOJ PaOOThI, MPUBOAATCS (€ciu TpedyeTcs)
(bopMyJIbl, pacyeTHbIE COOTHOLUEHUS U PE3yIbTaThl PACUETOB (IKCIEPUMEHTOB) B
BUJIe TaOJIUL, pUCYHKOB U rpauKoB. B COOTBETCTBUU C MOIyYEHHBIMH PE3YJIbTa-
TaMU JICJIal0TCs BBIBOJIBI 00 BBITIOJIHEHUHU 3aJlaHus. Hymepaiusi myHKTOB, TaOIuII,
CXEM, PUCYHKOB U IpapKOB CKBO3HASI.

Otuet oopmisieTcss B pyKOMTMCHOM WJIM MAIIMHOIKMCHOM BapuUaHTe, CIINBa-
€TCSl B CKOPOCILIMBATEIIE WM MEPEIIIETACTCS.

Ilpoyeodypa oyenueanus nadopamopuoit padbomul.

[Ipu npueme mnaGopaTopHOl pabOTHI OIEHWBAETCS: IOJHOTA BBITIOJHEHUS
OTBITOB U AKCIEPUMEHTOB, MOJHOTA 0)OPMIICHUS OTYETa U JJOCTOBEPHOCTH MOJTY-
YEHHBIX PE3YJIbTAaTOB, CHOCOOHOCTh CTYACHTA MPOBOAUTH aHAIN3 MOJYYEHHBIX pe-
3yJIbTaTOB M JIeJIaTh BBIBOJIBI, CTETICHh IIOHMMAHMUSI M BIIAJICHUS MaTEPHAIOM.

Kpumepuu oyenxu:
- OLICHKA «3a4TE€HO» BBICTABJISICTCS CTYACHTY, €CIIU:
e paboTa BBINOJHEHA B MOJHOM 00BEME C COOJIFOJIEHHEM HEOOXOJMMOM Mo-
CJIEIOBATEILHOCTH MPOBEJCHUS OTBITOB U M3MEPEHUN;
® mpu pa3paboTKe TEXHOJOTUYECKHUX MPOIECCOB MPOASCMOHCTPUPOBAHBI CIIO-
COOHOCTh MCMOJIb30BAaTh COBPEMEHHBIE MHCTPYMEHTAIBHBI CPEJICTBA U YMeE-
HUS BBIOMPATh OCHOBHBIE M BCIIOMOTaTeIbHbIE MaTepUaJIbl U CIIOCOOBI pea-
JIM3aIlUi OCHOBHBIX TE€XHOJOTUYECKUX MPOIIECCOB;
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® B IIPEJCTABICHHOM OTUYETE IPABUIIBHO U AKKYPAaTHO BBIIIOJIHEHBI BCE 3aIKCH,
TaOJINLbl, PUCYHKHU, YEPTEXKHU, TpaUKH, BEIUUCIEHHS U CAEIAHbI BHIBObI;

® [I0JIy4€HbI OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI MO J1a00paTOpHOU padoTe.

- OLIEHKA «HE 3a4TEHO0» BBICTABIISIECTCA CTYACHTY, €CIIH:
paboTa BHITIOJHEHA HE TMOJHOCTHIO, U 00BbEM BBIMIOJHEHHON 4YacTH pabOThI
HE NO3BOJISIET CIENATh IPABUIIbHBIX BBIBOJIOB;
WIA ONBITHI, U3MEPEHUS, BBIYUCICHUS, HAOIIOACHUS BBINOJIHEHBl HEMpa-

BUWJILHO,

npu pa3paboTKe TEXHOJOTUYECKUX MPOIECCOB HE MPOJAEMOHCTPUPOBAHBI
CIIOCOOHOCTh HMCITOJIb30BaTh COBPEMEHHBIE MHCTPYMEHTAIBHBI CPEJCTBA H
YMEHHUSI BBIOMpPATh OCHOBHBIE M BCIIOMOTATEJIbHBIE MATEPHUAIIBI U CIIOCOOBI
pean3alri OCHOBHBIX TEXHOJOTMYECKUX ITPOIECCOB;
HE TIOJIYYCHBI OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI T10 JTabOpaTopHO padoTe.

10. O0pa3oBaTe/ibHbIE€ TEXHOJOTMUA M METOAMYECKHE YKA3AHUS 10 OCBOCHHIO
TUCHMILTHHBI (Y4e0HOT0 Kypca)
[Ipu peanuzanuu TUCHUTIIUHBI TPUMEHSIOTCS MHGOPMAIIMOHHBIE TEXHOJIO-
TUU TPAAUIIMOHHOTO, MOJAYJIBHOTO (TI0 OTACIBHBIM TeMaM) oOydeHus, uHpopma-
IIMOHHBIE TEXHOJIOTU (MHTEPHET) U 3JIEMEHThI TEXHOJOTUN MPOEKTHOTO O0YUYEHUS.

.HCKI_[I/II/I IMPOBOJATCS € MCIIOJIBb30BAHUCM JJICKTPOHHOI'O HAJIAAHOTO yqe6H0—

ro mnocobus. [Ipaktuyeckue pabOThl MPOBOJATCS HA CHEHUAIU3UPOBAHHBIX YCTa-
HOBKAaX U CTEHJAaX, IPUMEHSAEMBIX B HayuHbIX uccienoBanusx B HOL[ «CBapkay.

11. Y4eOHO-MeTOAMYECKOe M MHPOPMALIMOHHOE Oo0ecriedyeHue JTUCIUI-
JHHBI (Y4eOHOT0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYpPa

Ne | bubnmorpaduueckoe onvucanue Tun (yueOnuk, yuebHoe | KomuuecTBo B
n/m nocobue, y4eOHO- | OubImnoTeKe
METOIHYECKOE IOCO0Oue,
MIPaKTUKYM, JIp.)
1. 3opun H. E. MarepuanoBenenue CBapKHu.
Caapka 1m1aBieHUEM [ DIEKTPOHHBIN pecypc]|
: yue6. mocobue / H. E. 3opun, E. E. 3opun. OBbC «Jlanb»
- Cankrt-IlerepOypr : Jlanp, 2016. - 164 c. : Yueonoe mocodue
wi. - (YuebHuku 11t By3o0B. CrenuanibHas
autepatypa). - ISBN 978-5-8114-2156-5.
2. 3opun E. E. JlaGopaTropHBIli TPakTUKyM :
AIIEKTPOIYTOBasi, KOHTAKTHAsI CBapKa U KOH-
TPOJb KadecTBA CBAPHBIX COCIUHECHUH
[DnexTpoHHBIH pecypce] : yaeb. mocodue / E. OBbC «Jlanb»

E. 3opun. - WM3x. 2-e, crep. - CaHKT-
[TerepOypr : Jlanp, 2017. - 160 c. : un. -
(YueOuuku st By3oB. CrienuanbHas JUTe-
parypa). - ISBN 978-5-8114-2155-8.

YyebHoOe 1mocodue
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[TapnamkeBuu B. C. Meramiuyeckue KOH-
CTPYKLUH, BKJIIOYasl CBapKy [DJIEKTPOHHBIN
pecype] : yueb. nocobue : Y. 1. IIpoussoa-
CTBO, CBOWCTBAa M paboTa CTPOUTEIHHBIX
craneit / B. C. IlapmamkeBud. - Mocksa :
MI'CY : ObC ACB, 2014. - 161 c. - ISBN

978-5-7264-0941-2.

YyebHoe mmocobdue

2BC
"IPRbooks"

11.2. JlomosHMTeJbHAs JUTEpaTypa W y4deOHble MaTepuaabl (ayamo-,
BH/1€OIIOCO0US U JIP.)

e (oun Hayunoit oudamorexku TI'Y:

bubnuorpaduueckoe onucanue

Tun (yue6HuK, yuyeOHOE 1O-
cobue, yueOHO-
METOMYECKOE TIoco0ue,
NPaKTUKYM, ay10-, BUJIEO-
mocoOus u Jp.)

KonnuectBo B
ounoImorexke

MarepuanoBeieHue U TEXHOJIOIHU 00-
paboTku MaTepuainoB : yded. mocodue
JUISL CTYZIEHTOB BY30B, 00y4. 110 Halpas-
genutro 150700 "MammHoctpoeHue",
151000 "TexHomnor. MamuHbBl 1 000pY-
nmosaHue", cnenmaimpHocTH 151701
"IIpoekTHpoBaHME TEXHOJOT. MAlllUH U
koMmruiekcoB" / A. @. Tperbskos, JI. B.
Tapacenko. - I'pup YMO. - Mocksa :
MI'TY um. H. 3. baymana, 2014. - 543
C. : wi. - bubmwmorp.: c. 543. - ISBN 978-
5-7038-3889-1. - 320-00.

YuebHoe mocodue

MartepuanoBeneHue CBapKH : TMPaKTU-
kyMm / A. U. Kosrynos, C. B. MsamuH ;
TI'Y ; Un-Tr MammHOCTpOoeHus ; kad.
"CBapka, 00paboTka MaTepHallOB JaB-
JIEHUEM U POJACTBEHHBbIE Mpouecchl”. -
TI'Y. - Toapsartu : TT'Y, 2013. - 31 c. :
wi. - bubmmorp.: ¢. 30. - 8-69.

[IpakTukym

45

Marepuanosenenue : yuyed. g Oaka-
naspoB / I'. I'. bongapenxo, T. A. Kaba-
HoBa, B. B. Pwibanko ; mox pen. I'. T.
Bonpapenko. - 2-e u3g. ; rpud YMO. -
Mockaa : HOpaiit, 2012. - 360 c. - bu6-
muorp.: c. 340. - Ipun.: c. 341-358. -
ISBN 978-5-9916-1587-7 : 712-00.

VueOHUuK

KoBtyHoB A.M. Mertannyprusi IBETHBIX
MeTauioB : y4el.-MeToja. mocobue / A.
N. Kosrynos, T. B. Uepmamieniena -
Tomesartu : TI'Y, 2008. - 62 c.

Y4eOHO-METOAUUECKOE
rmocobue

51
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e Jipyrue GOH/IBI:

Ne bubnuorpaduueckoe onucanue Tun (yueOHUK, yaeOHoe 1o- Mecto
n/n cobue, yueOHO- XpaHEHHS
MeTOoau4ecKoe mocoodue, (MeTtoanueckuii
IIPAKTUKYM, ayJI10-, BUJEO- KaOMHET Ka-
mocoOus u JIp.) dbenpsl, TOpoI-
ckue Oubmmo-
TEKH | JIp.)
1. CBapka 1 IMarHoCTUKa [lepuoanueckuii Hay4- AHO I'AL1
HO-TEXHUYECKUN >KypHAJ U3 CBP, 5 k3.
cnucka BAK
COI'NJTACOBAHO
JlupexTop Hay4dHOU OMOIMOTEKN A.M. Acaesa
(noonucy) (U.0. Pamunus)

« » 20 T
MII

11.3. IlepeuyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOMI

cetu ""UnTepuer"

e MexXayHapOoaHbIM HAYYHO-TEXHUYECKUI U ITPOU3BOICTBEHHBIN KYpPHAII
«ABTOMaTHYECKasA CBAPKa». DIEKTPOHHBIA TOKYMEHT. JlocTyi:
http://patonpublishinghouse.com/rus/journals/as.

o Kypnan «MetamnoBegaeHue U TepMuyeckas 00paboTka METAIIIIOBY.
DnektponHbIid qokyMeHT. Joctym: http://mitom.folium.ru/

e HayuHo-TexHUYECKU U TPOU3BOACTBEHHBIN KypHal «COOpKa B MaIllu-
HOCTPOCHUU, TPUOOPOCTPOCHUMNY . DJIEKTPOHHBIN JOKyMEHT. JlocTym:

http://www.mashin.ru/

e JKypnan «CBapka u IMarHoCTUKay. JNEKTPOHHBIN JOKyMEHT. JlocTym:

http://svarka.naks.ru/

e Kyphnan «CBapouHOe MPOU3BOJICTBO». DIEKTPOHHBIN JOKYMeHT. Jloc-

tym: http://www.ic-tm.ru/

e Kypnan «Cpapmuk B Poccnm». DnekTpoHHbIN JOKyMEHT. JJocTyir:
http://booktech.ru/journals/svarshchik-v-rossii
e Kypnan «TexHonOruss MaIMHOCTPOCHUSY . DIEKTPOHHBIN JTOKYMEHT.

Joctym: http://lwww.ic-tm.ru/

e KypHan «Tsxenoe MalIMHOCTPOCHHE». DNEKTPOHHBIN JOKYMeHT. Jloc-

tyn: http://www.tiajmash.ru/
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e KypnHan «YOpoyHsIoIuUe TEXHOIOTUN U TOKPBITUSDY. DIEKTPOHHBINA J10-
kyMeHT. Jloctym: http://www.mashin.ru/

o Kypnain «l[BeTHbIe METAITBD). DIEKTPOHHBIN JOKYMEHT. JlocTym:

http://www.rudmet.ru/
o Caiit DenepanbHONl CIYKOBI TIO HHTEIICKTYaJIbHOW COOCTBEHHOCTH:
http://www1.fips.ru ...
e Poccuiickuii cepBep nareHTHOM uHpopmalu EBporeickoro maTeHTHOTo
BegoMcTBa: http://ru.espacenet.com

11.4. IlepeyeHb NPOrpPaMMHOI0 O0ecIeYeHHs

Ne HaunmenoBanmne 110 KoanuecTBo PexBu3uTHI 10TrOBOpa (1aTa, HOMEP,
n/n JUIEeH3HH CPOK J1eficTBHS)
Windows (doroBop Ne 690 oT
19.05.2015r., cpok newcTBuA -
OEeCCpOUHO);
Office Standart (Hdorosop Ne 690 ot 19.05.2015r.,

CpPOK aeucTBus - GeccpouHo; [lo-
rogop Ne 727 ot 20.07.2016r.,
CPOK JICHCTBHS - 0€CCPOUHO

OCyILIeCTBJICHHSI 00Pa30BaTEILHOI0 MPOLECCa MO AUCHHUILIMHE (MOAYJII0)

11.5. Onucanue MarepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON IJIA

HanmeHnoBanue
000py10BaHHBIX .
Y4eOHBbIX KaOnHe- DaKkTHYECKUI Ny o 2
e TOB, J1aboparo- ajpec yueOHBIX 5 2 E
n; puii, macrepckux | IlepeyeHb ocHOBHOroO 000py- | KaOMHETOB, JIa- = § E
I U 1p. 00bEKTOB JAOBAHUSA O0oparopuii, E = z
JJISl IPOBEACHUSA MAaCTePCKUX U E S g
NPaKTHYEeCKUX U ap. = 2
J1a00paTOPHBIX =
3aHATHH
OkcnepuMenTanb- | lllnudosaneubiit  cranok , | Kopnyc A. Ayn. | 136
HBI y4acTOK JOK- | PydHoit  oTpe3Hoit  craHok, | A-111)
TOpaHTypbl M ac- | PyyHoit ruOOUYHBIA  CTaHOK,
MIAPAHTYPBI (A- | CBapounslit HUCTOYHHUK
1. | 111) Migatronic BDH 550, Csapou-

Heii umHBeprop TIG 315 P
AC/DC wmydenbnas neus IIT
200, Ileusr nayekTpocCOmpaTB-
neHus, Bechl, HHAYKIIMOHHO -
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HaumeHoBaHue
000py/10BAHHBIX
YueOHbIX KaOUHe-

dakTHueckuii

[
N g
= e =
No TOB, Jaboparo- ajpec y4eOHBIX 5 = .
o/ | P, MacTepcKux IlepeyeHb OCHOBHOIO 000py- | KAaOUHETOB, Ja- = § 2
I U Ip. 00bEeKTOB A0BaHMA O0oparopuii, g = z
AJIs IPOBe/IeHUsl MACTEePCKUX U = s X
NPAKTHYECKUX U Ap. H = S
J1a00paTOPHBIX =
3aHATHH
HarpeBaTeNbHast yCTaHOBKa
CDJIT-001-30/44-T*,  Koop-
JUHATHBIA CTOJ JJs aBTOMa-
THUYECKOM  arpOHOJYrOBOWC-
BapKd M HaIUJIaBKU HECKOJIb-
KMMH IIPOBOJIOKAMM, Y CTAaHOB-
KU JUIS HUKWJICPOBAHUS CTau
UCIBITAaHUS HAa CMAuMBaHUSA U
ompezieNieHus] BSI3KOCTH MeTall-
noB, Iloct pgns cBapku c
YIPaBIsieMbIM TETLIOBIOXKEHH-
em, Cron Ui ciecapHbIX pa-
oot
Jlaboparopus Cronbl  yuenuueckue, | Kopnyc A. Ayn. | 63 18
"CBapka, TIUIaBje- | CTYJbS YYCHUUYECKUE A-110
Hue". Teepnomep HBRVU-
Yuebnas aynuto- | 187,5, Ilpoextop EPSON EB-
pus s mposexae- | S92,
HUSL 3aHIATHH Ce- YcranoBKa 11 1a3epHOU
muHapckoro tuna. | ceapku CIIMK - 3, Vcranoska
VYyeOHass ayauTo- | HA pa3phIB, CTOJIBI Y4YEHHUYE-
pHs I KypCOBOIO | CKHE  JIBYXMECTHBIE, CTYJIbS
POEKTUPOBAHUS yueHndeckue, Jlocka ayaurop-
(BBITIOJIHEHUSI KYp- | Has (MeloBas).
o | CoBBIX pabor).
" | YueOHas ayauro-
pus uid TpoBene-
HUSl TPYNIOBBIX H
WHIMBUTYaJTbHBIX
KOHCYJIbTAI[U
VYuebHast ayauto-
pus A IpoBeje-
HUSI 3aHATAA — Te-
KYILIEro KOHTPOJIA
U IIPOMEKYTOUYHOU
aTTECTAllUN. (A-
110)
Kommsrorepasrit Crombl  yuenmueckwe, crynbsa | 445020  Cawmap- 16
knacc. [lomemenue | yuenunueckue, IIK ¢ BbIxogom B | ckas o0n. | 4,8
JIA CaMOCTOATCIIb- | CCTh I/IHTepHCT. F.TOJ’IBHTTI/I,

HOW pPaboThl. Yueo-
Has ayJuTOpHs JUIS

yia.benopycckas,
14, mo3umusa 1o
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Ne
n/

HanmeHnoBanme
000py/10BAHHBIX
YueOHbIX KaOUHe-
TOB, J1a0opaTo-
pHii, MaCTEpPCKUX
U Ip. 00bEeKTOB
AJIs IPOBe/IeHUsl
NPAKTHYECKUX H
J1a00paTOPHBIX
3aHATHI

IlepeyeHb OCHOBHOIO 000pY-
JA0BaHUS

DakTHYeCKU
ajgpec yueOHbIX
KaOHHETOB, Jia-
O0oparopuii,
MACTEePCKUX U
ap.

Ilnomanmb, M

KoauuecTBo
MOCATOYHBIX MECT

NPOBEJICHHS 3aHATHUI
CEMHMHApPCKOT0 THIIA.
YueOHass aymuropus
JUIL KypCOBOTO TIPO-
eKTHpOBaHUSA  (BHI-
MIOJIHEHUSI KYPCOBBIX
pabor). YueOHas
ayIMTOpHUs UIS 1PO-
BEACHUSI TPYIIIOBBIX
U HWHIUBUIAYAJIBHBIX
KOHCYJIBTALIMH.

YueOHast aymuropus
Ul TIPOBEIEHHS 3a-
HATUHN TEKYILETO
KOHTPOJISL U IpOMe-

J)KyTOYHOM arrecra-
uu.(I-401)

TIT Ne48, 4 srtax
(T-401)
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