MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

PNl COOPMHPOBAHA, Jupecton HMM
COrNACOBAHA VTBEPKJIAIO /H.IT. CioTos/
" y-r BE P}H ﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

27.02.2026 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.1 BBeneHue B MHKEHEPHYIO JI€ATENBHOCTh

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 15.03.01 MammHOCTpOEHHE
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
ManmHbI ¥ TEXHOJIOTHS BBICOKO3((EKTUBHBIX MPOIECCOB
HanpasnenHoctsb 00paboTKH MaTepUasoB
Kypc
Cemectp
Pacnpenenenue yaeOHOro BpeMeHU
TpynoeMKocTb 10 yueOHOMY IUIaHy 1441 4 4acOB/3a4ETHBIX €IMHHII
Jlexknun 18 JacoB
JIaGopatopHbIie pabOTHI 36 9acoB
[IpakTrueckue 3aHATHS - 4acoB
WNHnas xonTakTHas pabora - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 54 4acoB
KonTakTHas paboTta mo sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) - ceMecTp
CamocrosrenbHas paboTa 00yJaronmxcs
(6e3 yuera 3K3.) 54 4acoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K
9K3aMeHy 30 9acoB
DKk3amMeH 1 cemMecTp
3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnetmanbHOCTH) 15.03.01 MammHOCTpOCHHE

[TporpamMmmy cocTaBuIu:

3aBeyIOIMI Kadeapoi ¢ yueHoH MuM COI'JTACOBAHO C.4. AnmubekoB
CTCIICHBIO I[OKTOpa HaYK H

Y4€HBIM 3BaHUEM "NMOIEHT"
(TOTKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa mammHocTpoeHus: 1 MaTepuaioBeACHUS

(HammMeHoBaHUe Kadeaphl)
10.02.2026 POTOKOJ No 8

(mara)
3aBenyromnuii kageapoit COI'NTACOBAHO C.A. AnuGekoB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIECH(MH )
kadeapoi(amn).
COOTBETCTBYVYET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO C.A. AnubekoB
(M1.0. ®amunus)

[Ipencenarens MeTonudeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COT'JTACOBAHO J.B. Koctpomuu

(M1.0. ®amunus)

Okcnept(sl): Konbuios Bnagumup MBanosuy, renepanbbiil tupekrop OO0 O6beauHenne
«Poguna»

Pabouas nporpammMa npoBepeHa u 3aperucrpuponana B YMI] 27.02.2026 r.

Crnermmamuct yueObno-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS

KOMIETEHIIUU KOMIIETECHINH
1. YK-6 VK-6.1 AnexBaTHO 3Hanus: OObEKTHI, BUBIL, 3a1a4H
Crniocoben OLIEHUBACT BpEMEHHbIe  |IIPOdECCHOHATIBHOM esATenbHOCTH. COBpEeMEHHbIE
YIIPaBIATh pecypchl U OrpaHHYCHHUS. |METOJbI U METOJUMKU MCCIECIOBAHUMI JIJIs pEIIECHUS
CBOMM 1 3¢ deKTUBHO npodeccuoHaIbHBIX 33a4. CaMOCTOSTENEHO
BPEMEHEM, UCIONIL3YET 9T PECYPCHI. |00pabaThIBaTh, MHTEPIIPETUPOBATh U IIPEACTABIIATh
BBICTPaNBaTh U pe3yJIbTaThl HAYYHO-UCCIIEI0BATENbCKON U
pean30BbIBaTh IPOU3BOJICTBEHHOH IEATEIBHOCTH 110
TPAEKTOPUIO YCTAHOBJICHHBIM (popMam.
CaMOpa3BUTHUS ymeHnusi: [naHupoBath ey ¥ ycTaHaBINBaTh
Ha OCHOBE IPUOPUTETHI TP BHIOOPE CIIOCOOOB MPUHATHUS
IPUHIUIIOB PELICHUH C Y4eTOM YCIOBUM, CPE/ICTB, TNYHOCTHBIX

o0paszoBaHus B
TEUCHHE BCEU

BO3MOKHOCTEN U BpeMeHHOﬁ ICPCIICKTHUBLI
JOCTHIKCHUA OCYIICCTBIICHUA ACATCIIbBHOCTH.

SKU3HU CaMOCTOSITEIbHO CTPOUTH MPOIIECC OBJIAICHHUS

uH(popmatiret, 0ToOpaHHON U CTPYKTYPUPOBAHHOM
JUTSI BBITIOJTHEHUS IPO(ECCUOHATIBHON eI TEIbHOCTH.
Paboratk ¢ 1uTepaTypHIMU HCTOUHUKAMH.

HaBbIKHU: TEXHOIOTUAMU OPraHU3aLUU IIpoLecca
camooOpa3oBanus. [Ipuemamu LienenosaraHust Bo
BPEMEHHOM NEPCIEKTUBE, CIOCOOAMH MIJIaHUPOBAHUS,
OpraHu3alui, CAMOKOHTPOJISI U CAMOOLIEHKH
JIEeATEITbHOCTH.

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JlycuumrHa OTHOCUTCS K 4acTH, (popMupyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOIL.

JucuumirHa siBiseTcst 00s3aTeabHON

W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJii MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIMH B CIEAYIOLMX AUCUMILIMHAX: YTpaBieHue JUUHbIM BpeMeHeM (YK-6); npakTukax:
OKcmulyatalldoHHas TpakTtuka (paccpenoroueHHas) (YK-6); rocymapcTBEHHOW HTOTOBOM
arrecraiun B ¢opme: [loaroroBka Kk crade W ciada rocyaapcTBeHHoro sk3amena (YK-6),
[ToaroroBka K mpolieaype 3alUThl U 3alUTa BBITYCKHOH KBaaudukanunoHHoi padots! (YK-6)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jnst popmMupoBaHUS 3asBICHHBIX KOMITETCHIIMH HCIOIB3YIOTCS METOJOJIOTHYECKUE TEXHOJIOTHH,
peanu3yroe JIesTeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTHKO-OPUEHTUPOBAHHBIN
TIOJTXO/TBI.

OCHOBHBIMHU CTPAaTETHYECKIMHU TEXHOJOTHUSMH SIBIAIOTCS: JEKIIMOHHBIC 3aHATHS, IPAKTHUECKHUE H
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha nocTmkeHne KOHKPETHBIX IieJeld OOy4deHHs HampaBiICHBl TPUMEHSIEMBIC TAKTHYECKHUE
TEXHOJIOTUH: 3a/1aHusl, KIIacCUYecKast JCKIIHsI




Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemecTp

Bunnl u TeMbl 3aHATHH

KonnuectBo
4acoB

dopmupyemble
KOMITETCHIIUH

JIuTeiiHoe Npou3BoACTBO. CIOCOODI JINThSI.

39

Jlexuus. BBogHoe 3ansTue. Posib COBpEMEHHBIX MATEpUAJIOB B
pa3sBUTHUHU HOBBIX BUJIOB MAaIIMHOCTPOcHMUs. [IpuMeHeHne MeTaos
Y CIUIABOB B MAlIMHOCTPOEHUMU.

1

Jlexuus. OCHOBBI JIMTEHHOTO MPOU3BOACTBA. TE€XHOIOTUS
U3TOTOBJICHHS MTECUYAHO-TIIMHUCTON TUTEHHON GopMbl. MoaenbHbIN
KOMIIJIEKT.

Jleknus. JIutbe B 0005104K0OBBIE PopMBbL. TexHOIOTHS MTpoIiecca,
IpUMEHseMoe 000pyI0BaHUE, 00JACTh MPUMEHEHHUSI.

Jlexuus. JIuThbe 10 BBIILIABIAEMBIM MOAEISIM. TE€XHOIOTUA
poliecca, IpuMeHseMoe 000pyIoBanue, 00J1acTh IIPUMEHEHUS

Jlexuus. JIntbe B KOkmib. TexHOIOIMS npoLecca, IpUMEHAEMOE
00opy0oBaHue, 0071aCTh NIPUMEHEHHUS.

Jlekuus. JIutbe nox naBienueM. TexHonorus npouecca,
IpUMEHseMoe 000pyI0BaHUE, 00JaCTh MPUMEHEHHUSI.

Jlexuus. Lentpo6exHoe nuthe. TexHonorus mpoiecca,
IpUMEHseMoe 000pyI0BaHUE, 00JACTh MPUMEHEHHUSI.

JlaGopaTtopHas pabota. BBonnoe 3anstue. TexHnuka 6e30macHOCTH
IIPU_BBITIOJHEHUH JIA00OPATOPHBIX PaboT.

JlaGopaTtopHnast pabota. U3roToBieHNE OTINBKHU B Pa30BbIX
MECYaHO-TIIMHHUCTHIX (hopMax.

JlaGopaTtopHast pabora. [IpoexTrpoBaHHe TEXHOIOTUUECKON
OCHACTKH JUIsl U3TOTOBJICHUS] Pa30BOM JIUTEHHOU HOPMEL.

JlaGopaTtopHast pabota. BrinmonHeHue oTuera B BUJIe YepTeKen
OTIIUBKH, MOJIEJIH, CTEP>KHS, CTEPKHEBOTO AIIUKA U JIUTEHHOU
(hopMEI B cOOpeE.

3agaHus Ui CaMOCTOSITENIbHONW pabOThI, B TOM YHUCIIE BBIIIOJIHEHUE
1.IlepcrieKTUBHOE HAaNIPABJICHUE PAa3BUTUS HAYKH O MaTepHaIax Ha
COBPEMEHHOM JTale pa3BUTHSL.

2.OCHOBHBIE MTPOLIECCHI BOCCTAHOBJIEHUS JK€Jie3a U3 Py MpU
BBIIJIABKE UyT'yHA U CHU)KEHHE COJIEpKaHus yIileposia u IpuMecei
IIPU BBITUIABKE CTAJIH.

3.0co06eHHOCTH U3rOTOBJICHUS OTIMBOK U3 UYT'YHA, CTAJIH, MEIHBIX,
ITIOMUHHUEBBIX U TYTOIUIaBKUX CIIIaBOB. BiusiHue MuTeRHbIX
CBOICTB CIIJIaBOB HAa KAUECTBO OTJIMBOK.

4.Ilpomecchl 3aTBEp/IEBAHUS U KPUCTAJUTM3AIMH MeTaljia 1
CTpoeHHe cauTKa. HecoBepIeHCTBO CTPOEHUS CIIUTKA,
JIMKBALIMOHHBIN MpoLecc.

5.Crioco0bl pa3iMBKH CTallM, KPUCTAJUIM3ALIUS CTAIH B U3JI0KHHULIE.
CnocoObl OBBINIEHUS] KaY€CTBA CTaJIH.

12

YK-6

O6padoTka MeTayI0B aaBjennemM. Cnocoont OMJI.
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Jlexuus. OCHOBHBIE MMOHATHS 00PaOOTKH METAJIOB AABJICHUEM.
XoJio/1Has ¥ ropstyasi nedopManusl.

Jleknus. IIpokaTka metamioB. TexHosorus npoiecca,
IpUMeEHsIEMOE 000PYIOBAHNE, HHCTPYMEHT, 001aCTh IPUMEHEHHS.

JlaGopaTtopHast pabota. OCHOBHEBIE OTlepaliuu, 000pyI0BaHUE U

YK-6




WHCTPYMEHT, IPUMEHsIEMbIE MPU KOBKE METAJIJIOB.

JlaboparopHas pabota. OCHOBHBIE OIepaIyu, 000pyA0BaHNE U 2
UHCTPYMEHT, IPUMEHSIEMBIC ITPH JIMCTOBOM IITAMIIOBKE METAJLIOB.
JlaboparopHas pabota. TexHonorust 00pabOTKH MaTEPHAIIOB 3
JIABJICHUEM Ha MPUMEPE KOBKH

JlaboparopHas pabota. TexHomorust 00pabOTKH METAILIOB 3

JaBJICHHUCM Ha IPHUMCPEC IITAMIIOBKH

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
1.Bnusiane TeMriepaTypsl Ha IUTACTUYHOCTD M CONIPOTHUBIICHUE
ne(hOpMUPOBAHUIO.

2.01enoYHble U YIPOYHSIOUINE BHIBI 00pab0TKH METAIIOB
JTABJICHUEM.

3.BiusiHre 00paboTKH METAIIOB IaBICHHEM Ha CTPYKTYPY H
CBOMCTBA METAJLJIOB.

4.HarpeBaTenbHbIe yCTPOMCTBA ISl HATPEBa 3arOTOBOK IEpest

00pabOTKO JTaBICHUEM. 22
CBapo4yHoe IPOU3BO/JICTBO 34 YK-6
JlaboparopHas paboTa. PyuHas snekTpoayroBas cBapka 3
JlaGopaTtopHas pabora. PaboTa cBapouHOTO TpaHChOpMaTopa u 3
XapaKTEPUCTUKU TOPCHHUS AICKTPUUICCKON JTYTH

JlaboparopHas paboTa. DIEKTPOKOHTAKTHAs CTHIKOBAs CBapKa 3
JlaGopaTtopHast pabota. PonukoBas (11oBHas) 1 TOUEHHAS 3
JIEKTPOKOHTAKTHBIEC CBAPKHU

Jlexnwmst. CymHOCTh CBapKH, OCHOBHBIEC IOHATHS, Kilaccu(uKanus 1
coco6oB cBapKu. PyuHasi 1yroBas cBapka.

Jlexumsi. DnexkTpokoHTaKTHas cBapka. CriocOObI, MPUMEHSIEMOE 1
000pYyI0OBaHUE.

3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
1. Tepmuueckue crocoObl CBApKHU: SJIEKTPOHHOJIyUEBas, Ja3epHasi.
2.TepMoMexaHHUECKHE CIIOCOOBI CBAPKU: KOHTAKTHas,

TG Py3noHHAS.

3.MexaHuueckue criocoObl CBapKH: XOJIO/IHAs, TPEHUEM.
YIBTPa3ByKOBasi, B3PbIBOM.

4 TlpencraBieHue 0 CBApMBAEMOCTH YIJIEPOJUCTHIX U
JIETUPOBAHHBIX KOHCTPYKLIMOHHBIX CTaJ€H, YyryHa, CINIABOB MEAH
U QJIFOMHUHHSL.

5.Buzpl nedexToB B cBapHbIX coearHeHUsAX. KoHTposb kayecTBa
CBApHBIX COEIUHEHMIA.

6.CBapka akKyMyJIMpOBaHHOW YHEPTUEHl, KOHIEHCATOPHAsl CBapKa.
7.dusnyueckas CyIHOCTh Mpolecca Naiku METaIOB U CILJIABOB.

CnocoObI IalKH. 20
WMuas xoHTakTHAast pabora: 0
IToAroToBKa K 3K3aMEeHY 30
ITpoBeeHNe K3aMeHa 6

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

W3yueHne AMCUUIUIMHBI PEKOMEHJYEeTCS HayaTh C O3HAKOMJIEHHsS ¢ pabodell mporpaMmoii, ee
CTPYKTYpOMl M COJEp)KAaHUEM pa3[esoB. YUeOHbIH MaTepual CTPYKTYpUPOBaH, W3y4YEHHE
JUCLUTIIIUHBI OCYILIECTBISAETCS B TEMaTH4ECKON IIOCJIEI0BATEIBHOCTH.
3aHATHSL JIEKIIMOHHOI0 THMIA JAIOT CHCTEMaTU3UPOBAHHBIE 3HAHUSA [0 JHUCLUIUIMHE,
KOHLIEHTPUPYIOT BHUMaHNE Ha HauOoJIee CII0KHBIX U BaKHBIX BOIpocax. Bo BpeMs JIEKIIMOHHBIX



3aHATUN PEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTtepHualia; oopamiarb BHUMaHue Ha
(GOpMYIHPOBKM M KAaTErOpuHu, PACKpHIBAIOIIME CYTh NPOOJIEMbI, SBICHHUS WM IPOLECCa;
3aukcupoBaTh BBIBO/JIbI u MIPaKTUYECKUE PEKOMEHAALINH.
IlogroroBka K 3aHATHAM CEMHUHAPCKOI0 THIA BKIOYACT O3HAKOMIICHHE C IIJIAHOM
7a00paTOPHOTO 3aHATUA; PabOTy C KOHCIEKTOM JIEKLHUH, BBIIOJIHEHUE [OMAIIHEro 3aJaHus,
pabory ¢ y4yeOHOH U y4yeOHO-METOJMYECKOW JUTEpaTypoil, HAayYHbIMH U3JaHUAMU U
AIIEKTPOHHBIMU 00pa30BATEIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabodell mporpaMMmoit
JUCLUIUIAHBI.

CopnepxaHie caMOCTOATENbHOH PadoThl onpexaessercs padouel NporpaMMoN JUCLMILIMHBI,
OLICHOYHBIMH M METOAMYECKMMM MaTepHallaMHu, 3aJaHusAMH M YKa3aHMSAMH IIPENOJaBaTels.
CamocrosTenbHas paboTa MOXET OCYILECTBIISATHCS B ayAUTOPHOW M BHEAYIUTOPHOH (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYIIECTBICHHUS CAMOCTOSATEIBHOM PAaOOTHI SIBISAETCS JIEKTPOHHAs
MH(POPMALIMOHHO-00pa3oBaTelbHas Cpela YHUBEPCUTETa, KOTOopas oOecrneyuBaeT AOCTYH K
oOpa3oBaTelbHOW  mporpamMme, palOouedl  mporpamMme  JUCLHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMaM, TPO(ecCHOHATBHBIM 0a3aM JaHHBIX U UHPOPMALIMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

N3yuenne JUCLIUIUINHBL BKJIIOYAET BBIIIOJTHEHHE 1a00paTOPHBIX pabor.
[TepuonuuHoCTh MpoBeeHUs, (POPMBI TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIIMHbI

6.1. YueOHO-MeTOIMYECKOE o0eceueHne

KonuuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3IaHUH, UMCIOIINXCS B

Crnucox UCTOIb3yeMOM JIUTepaTyphl
n/m OnoONIMoTeKe, UiIn
AIEKTPOHHBIN apec U3JaHU
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |TexHomorusi KOHCTPYKIIMOHHBIX MaTepuayoB [Tekcr] : yuel. 10
JUIsL CTYJIEHTOB MalIMHOCTp. By30B / [A. M. [lansckuii, T. M.
bapcykosa, JI. H. Byxapkun u ap.] ; mog oour. pea. A. M.
Hanbeckoro. 5-e u3n., ucnp. M.: Mammnoctpoenue, 2003. -
511 c. ISBN 5-217-03198-0. Dx3emmusapsl: Bcero 10.

2. |TexHomoruss KOHCTPYKLMOHHBIX MarepuaigoB [Tekcr] 49
[yueOHOE mocoOue JIsi CTYJAEHTOB BY30B IO HAINpaBICHUSIM
MOJrOTOBKM  OakanaBpoB M MaructpoB "TexHomorus,
o0OpyIOBaHWE W aBTOMATH3AHS MAITHHOCTPOUTEIHHBIX
OpOU3BOACTB" M JUIJIOMUPOBAHHBIX  CIELUAINCTOB
"KOHCTpYKTOPCKO-TEXHOIOTHYECKOE obecrnieueHue
MalIMHOCTPOUTENbHBIX npou3BoacTB"] / [B. I1. I'myxoB u ap.]
; mox obur. pen. B. JI. Tumodeesa. U3a. 3-e, ucop. u A01.
Mocksa: Uudpa-M, 2013. - 271 c. ISBN 978-5-16-004749-2.
OK3eMILIPEL: Bcero 49.

3. |Yepemaxun, Anekcanap AJiekcaHAPOBUY. TeXHOJOTHs 10
KOHCTPYKIIMOHHBIX MaTepHasioB. CBapoYHOE IPOU3BOJICTBO
[Texcr] : yd4eOHUK ansi akageMU4ecKkoro OakamaBpuara / A.
A. Yepenaxun, B. M. Bunorpagos, H. ®@. [lInynskun. 2-e
u3M., uerp. u gon. Mocksa: HOpaiit, 2017. - 272, [1] c. ISBN
978-5-534-00392-5. Dx3emmsipsl: Bcero 10.

4. |Pasunckas, Onbra UropesHa. TexHoIOrHueCKne IpOLECCH B 71
mamuHoctpoeHun [Teker] : maGoparopusiii mpaktukym st | https://portal.volgatech.net/b




HarnpaBieHuid moaroroBku 22.03.01 "HedrerazoBoe nenmo",
15.03.01 "Mammnoctpoenue”, 15.03.05 "KoHcTpykTOpCcKO-
TEXHOJIOTHYEeCKoe  obecrieyeHrne  MAaIlMHOCTPOMTENbHBIX
npou3BojacTB" Bcex ¢popm obydenus / O. U. Pazunckas, C. f.
AmubekoB, M. B. BunHOKypoB; MHHHCTEPCTBO HAyKH U
BhIcIero obpasoBanus Poccuiickoit @eneparn, ®I'bOY BO
"IToBoJKCKUIMA roCyJ1apCTBEHHBIN TEXHOJOTUYECKUIA
yuupepcuter". Momkap-Ona: III'TY, 2022. - 118 c. ISBN
978-5-8158-2294-8. Dx3emruisipbl: Bcero 7.

ooks/Razinskaya_Tekhnologi
cheskiye_protsessy_v_mashi

nostroyenii_2022.pdf

5. |MarepuanoBenenue u TexHojorus Marepuano [Tekct] : 25
yueOHUK Ui OakanaBpoB [M0 MaIIMHOCTPOUTEIHHBIM
cneuuansHoctsaM] / [@erucos I'. I1. u ap.] ; mox pex. I'. II.
®detucora; Mock. asuarl. uH-T (Harm. uccnen. yH-T). 7-€ u3m.,
nepepad. u gon. Mocksa: Opaiit, 2014. - 766, [1] c. ISBN
978-5-9916-2607-1. Dx3eMmasapbl: Bcero 25.
6. [Camoiinoga, JI. H. TexHosornueckue npoLecchl B
MAIIHHOCTPOCHHH. JlaGopaTopHBIii npaktukyM | https://e.lanbook.com/book/2
[Dnmextponnsiii pecypc] / Camoiinoa JI. H.,}Opsea I 09933
0. ,I'upn A. B. 3-e m3a., crep. Canxt-IlerepOypr: Jlaus,
2022. - 156 ¢. ISBN 978-5-8114-1112-2.
7. |3emckoB, IO. II. MarepuanoBenenue [ IeKTpOHHBINH pecypc]
. yueonoe mocobue / 3emckoB 0. II. Canxt-IlerepOypr:|https://e.lanbook.com/book/3
Jlanb, 2024. - 188 c. ISBN 978-5-8114-3392-6. 64784
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeduenb 0CHOBHOTO 000PYIOBaHHS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pabo-
THI U TIPOBEJICHUS TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCcTalnu
1. 006 (1) Kommiekt yue6HOM Mebenn (1) Microsoft Windows
Enterprise, CmnpaBouHas
paBoBas cuctema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUTSL PEIICHUsST OCHOBHBIX
M0JIb30BATEIBCKUX 3a/1a4
2. 007 (1) MOJIOT TITHEBMAT.M-410 (1),[Microsoft Windows
I[NPECC  KPUBOIIL.KH-22 (1),|Enterprise, CnpaBounas
KommtekT yuebHoit mebenu (1) paBoBast cucreMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,




Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BAaTCIbCKHUX 3aJa4

3. 009 () [Teus Turensnas CHIOJI -10/10 (1),|Microsoft Windows
ITPECC I1-50 (1), KommutekT yueOHnoii|Enterprise, CrnpaBounas
mebenu (1) npaBoBas cucrema

"KoncynbTaHt [Tmroc",
Microsoft Office

Standard, Areatr Dr.Web,
Komriekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 10
A pCeICHUSA OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

4. 008 () Komrutekt yaebnoit mebenu (1) Microsoft Windows
Enterprise, CnpaBouHas
paBoBas cucreMa
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Areat Dr.Web,
Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Komruiekt 1O
JJISL pemeHI/m OCHOBHBIX
I10Jb30BATCIIbCKUX 3a1a4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, IITyOuHa YCBOEHUS), PETYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS MaTrepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);

- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.

[IIkana olleHNBaHUS MPEICTaBlIeHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECleYMBAaET OLEHHBAHHWE XOJla OCBOCHHUS JMCLUIUIMHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapToW IuCHUIUIMHBL [lopsiiok cocTaBiieHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIEHHBIX Ha OCBOCHHE 3HAHWW, YMEHHI, HAaBBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyToUuHasi aTTECTAIMs 00yJatOUXCs
[TpomMexxyTouHast aTTecTarys 00yJaroUIMXcs HallpaBJIeHa Ha OICHUBAHHUE PE3yIbTaTOB OOYy4EeHHUS
M0 TUCIUIUIMHE (MOYJII0) U MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THHOBBIX KOHTPOJBHBIX 3aJaHui u3 0a3bl (oOHJAa OIEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

Mpumep TecTa No IMTERHOMY NPOU3BOACTBY
|. CrepxHeBble 3HAKH HAa MOJIEIISAX OKPALIHBAIOTCS B!
1. 4epHBIii LBET; 2. KpacHBI! IIBET; 3. CUHMII LIBET; 4. XenThli LBET.
II. TIuTaTenu coyxat aJis:

1. ymeHblIEHUS ycaaKu IPU 3aTBEPACBAHUMY;




2. YMEHBIIICHUS yAapa CTPYH KUJIKOTO METaJlja;
3. 3aiepKaHus IUTAKa;

4. monBo/ia MeTaia B IOJIOCTh (DOPMBI.

III. JInTeiiHOE CBOMCTBO METAIIJIOB:

1. mIpoYHOCTB;

2. BSI3KOCTB;

3. )KUJIKOTEKY4YEeCTh;

4. MIaCTUYHOCTD.

IV. Kakue Buzabpl Opaka XapakTepHbI Ul OTJIMBKU IPU MOBBILIEHHON TEMIEpAaType 3aJIMBAEMOI0
MeTaa?

1. HEIOIMBEI U 3AJIUBBI,
2. mecyaHble paKOBUHBI U IOPUCTOCTD;
3. ropsiuve TPEUIMHBI U TIpUTrap;
4. ycago4uHbIE U Ta30BbI€ PAKOBHUHBI.

V. Ornoka npeacTaBiseT co0oi:
1. MUK A7 U3TOTOBICHUS (POPMBIL;
2. paMKy JUIsl U3TOTOBJIEHUS TOTy(OopM;
3. KOpOOKY ISl U3TOTOBIIEHUS OTIUBOK;
4. eMKOCTb JJIs1 XpaHeHUs! HOPMOBOYHOMN CMECH.

Mpumep TecTa Nno 06paboTke MeTannoB AaBlEHUEM

|.XonogHana naactmyeckas gedopmaums Bbi3bIBAET HaKAeN MeTania, KoTopbli yBeIMYMBAET:
1.Mpo4yHocTb; 2.BAaskoctb;  3.M1acTUYHOCTD; 4.YnpyrocTb.
II.K dpopmoobpasyowmm onepaunsam IMCTOBOM LUTAMMNOBKN OTHOCATCA:
1.MpobuBska; 2.MpowwuskKa; 3.MpaBKa; 4 BbITAXKA.
IIl.CywHocTb 06paboTKM MeTanNoB AaB/ieHMEM OCHOBaHa:
1.Ha noankpucTananyeckom CTpoeHUN MeTaNs/oB.;
2.Ha nnactuyHOCTM MeTannos;
3.Ha ynpyroctn metannos;
4.Ha HannumMm B MeTanax oKCMA0B U Kapbunaos.
IV.Onepauua ya/MHEeHWA 3aroTOBKM 3a CHET YMEHbLUEHWUA NOLWaAM NONEePEYHOro CeYeHNA Ha3blBaeTCA:
1.0caakKa; 2.MpoTaxKka; 3.MpowmnBKa; 4.01pybKa.
V.Onepauusa oTaeNeHnA YacTu 3aroTOBKM NO 3aMKHYTOMY KOHTYpPY B LUTAMMax Ha3blBaeTcA:

1.0TpesKa; 2.BblipybKa;  3.BbitaxKa; 4.06)Kum.



Mpuvmep TecTa No py4YHOM SNEKTPOLYTOBOM CBAPKE.

|.47T0 ABNAETCA MCTOYHMKOM TENAA NPU SNEKTPOAYrOBOM CBapKe?
1.MnasmeHHas cTpys; 2.CropaHune meTanna B KUCNOPOAE;
3.3neKTpoyeckasn ayra; 4.MMnamaA OT cropaHuA roproYero rasa B Kucnopoge.
Il.BennynHa cBapoYHOro ToKa Npu py4HOM 3/1eKTPOAYrOBON CBAPKE NPAMO NPOMNopLMOHaibHa:
1.MpoyHOCTN cBapnBaeMoro MeTanna; 2.HanpA»XeHuto ropeHusa ayru;
3.AnameTpy aneKkTpoaa; 4. TonwmHe cBapuBaembIx AeTanen.
I1l.HasHa4yeHMe NOKPbITUA 3N1EKTPOoaAa:
1.MNoBblWeHMe CBAPOYHOro TOKQ; 2.MoHUKEHNE HanNPsAKEHMA CBAPOYHON OyTH;
3.lWnakoobpasoBaHMe Ha NOBEPXHOCTY LUBA; 4.TToHUXKeHMne CBapOYHOro TOKa.
IV.HanpaxeHune XxonocToro xo4a UCTOYHUKA CBAPOYHOro TOKa HAaXoaUTcA B npeaenax:
1.60-80 (B); 2.15-25 (B); 3.90-110 (B); 4.30-50 (B).
V.LlLloB, BbINONHEHHbIN Ha BEPTMKAIbHON MOBEPXHOCTM U PACNONOMKEHHbIM FOPM30HTA/IbHO, HAa3bIBAOT:
1.MotonoyHbiM;  2.HUXKHUM; 3.BeptnKanHoim;  4.fOpPMU30OHTANbHbLIM.

Mpumep TecTa No 3N1EKTPOKOHTAKTHOM CBApKe.
I.Kakoe cBapHOe coegMHeHME NOAYYAIOT NPU SNEKTPOKOHTAKTHOM LLOBHOWM CBapKe?
1.TaBpoBoe; 2.CTbikOBOE; 3.BHaxnecrT; 4.Yrnosoe.

||.CTbIKOByIO 3/N1EKTPOKOHTAKTHYHO CBAPKY C pa3orpeBoM CTbiKa 3aroTtoBoK A0 N21aCTUYECKOro COCToAHUA
Ha3blBAlOT:

1.CBapKoit HeNpepbIBHbIM ONIAaBAEHUEM; 2.CBapKoi CONPOTMBAEHUEM;
3.CBapKoM NpepbIBUCTbIM ONJIAaBAEHUEM.

III.Mpn Kakom cnocobe LWOBHOM 31EKTPOKOHTAKTHOM CBapKMU COeAMHEHMNE 3arOTOBOK NPOUCXOANT C
NPepbIBUCTbIM BKKOYEHMEM TOKA U HENPEPLIBHOM BPaLLEHUN POSNKOB?

1Ularosom; 2.MpepbIBUCTBIM; 3.HenpepbIBHbIM.

IV.KaKoBO HanpsKeHne nepBnUYHON 0OMOTKMU TpaHCcPopMaTopa LLOBHOM CBAPOUYHOM MaLLNHbI?
1.380 (B); 2.220(B); 3.110 (B); 4.20 (B).

V.l ae BblaenaeTcA MakCMMaabHOE KOIMYECTBO TeMNIO0Tbl MPU CTbIKOBOM 3/1EKTPOKOHTAKTHOM CBapKe?
1.MeXAay 3a*KMMOM W1 3aroTOBKOM; 2.Mexay anekTpogamu;

3.Mexay 3aKumamu; 4.MexKay cBapnBaeMbIMMN 3aroTOBKamMU.

[TepeueHp BOMPOCOB I MPOBEICHUS TPOMEKYTOUHON aTTeCTalluU



| CemecTp

Bonpocbl Ha 3a4eT No IMTEMHOMY NPOU3BOACTBY

1.TexHONOrMYKCKaA cxema U3roToBJeHMA OTIMBOK B pa308017| necyaHom d)opme. JNnteliHble cBOMNCTBa
CcnnaBoB.

2.MopaenbHbI KOMNAEKT. HazHaYeHWe 3n1eMeHTOB MOAENbHOIO KOMM/IEKTA.
3.TexHoNorMa N3roToBAIEHNA OT/IMBOK B MNECYAHO-T/IMHUCTbIX GOPMaX.
4.JIMTHMKOBAA CMCTEMA, ee Ha3HavyeHMe. Buabl pasoBbix ANTENHbIX GOPM.
5.®opMOBOYHbIE U CTEPIKHEBbLIE CMECU U UX CBOMCTBA. Ha3sHauYeHUe CTeprKHE.

6.T1Nbl GOPMOBOYHbIX MaLLWH: N0 cNOCoby n3sneveHns moaenei u3 Gopmbl, Mo cNocoby ynaoTHeHMs
dopmoBoYHOI cmecu.

7.C6opKa m 3annBKa Gopm. BbibUBKa OTIMBOK M cTeprKHEN. OuncTKa u 0b6pybKa OTANBOK.
8./lnTbe B 060n04KoBbIE HOpMbI. CyWHOCTb. MpnmeHeHMe.
9./lutbe no Bbinnasaaembim mogenam. CywHocTb. NpumeHeHune.
10./luTbe B meTannuyeckne ¢popmbl (KoKMAb). CylHOCTb. MpumeHeHue.
11.UeHTpobexxHoe nuTbe. CywHocTb. MpnumeHeHue
12./lntbe nog, gasneHmem. CywHocTtb. NMpumeHeHue.
13.Bugbl 6paka. MeToabl KOHTPOIS KAYECTBA OT/IMBOK.
Il Cemectp

Bonpockl Ha 3K3ameH Mo pa3aeny 06paboTka MeTan0B AaBNEHUEM

1.CywHocto OM/. NMoHATMeE 0 nnactuyeckom gedopmaumnm. 3HayeHune naactmyHoctm npu OM/J.BavaHue
XONOAHON U ropaYen gedopmaLMm Ha CBOMCTBA MCXOAHOTO MaTepuana. Haknen u pekpuctanaunsaums.

2.Harpes meTtannos nepeg OM/. Cnocobbl ropayen n xonogHon OM/,.

3.HarpeBaTesnbHble YCTPOICTBA 414 Harpesa 3aroToBoK nepeg OM/.

4.CywHOCTb M BUAbI MPOKaTKK. YCTPOMCTBO NPOKATHbIX CTAHOB M X KnaccuduKaLma.

5.CyLHOCTb M OCHOBHbIE OMepaunmn KOBKU. YCTPOMCTBO M paboTa NHEBMATUYECKOTro KOBOYHOIO MO/OTa.
6.CyLwHOCTb BONOYEHUA. MTPUMEHAEMbBIA MHCTPYMEHT, 060pYyA0BaHNE M NPOAYKUMA.

7.CywHocTb U cnocobbl npeccoBaHuA. [TpUMeHsAeMblit MHCTPYMEHT, 0b6opyaoBaHMe U NPOAYKLMUA.

8.CywHOoCTb ropAveli 06 beMHOM WITaMMNOBKM. YCTPOUCTBO WTamnos, obopyaosaHue. LLitamnoeka B
OTKPbITbIX M 3aKPbITbIX LUTAMMAX.

9.CyLLI,HOCTb M Ha3Ha4YeHMe NCTOBOM WTamnoBKN. OCHOBHbIE onepaunun, MHCTPYMEHT U o6opy,a,OBaHme.

Bonpocbl Ha 3K3amMeH No pasfeny cBapoyHoe NpomM3BoaACTBO.

1.dusnyeckasn cyLwHOCTb NpoLecca cBapku. Knaccudpukaumsa cnocobos cBapku. Cxembl AyroBOM CBapKM.

2.9neKTpuyeckan (cBapouyHan) ayra. CtaTuyeckas BoAbT-aMnepHasa XapakTepmucTuka ayru. Buabl cBapHbIX
COeAMHEeHWI 1 NPOCTPAHCTBEHHOE Pacno/IoXKeHMWE LBOB.



3./CTOYHMKM CBAPOYHOro ToOKa " UX BHEWHWNE XapaKTEPUCTUKN.

4.3neKkTpoabl, NpUMMeHseMble Npu ayroson ceapke. CocTas U HazHAYeHNE KOMMNOHEHTOB 06Ma3Ku
KauyeCTBEHHbIX 3N1eKTPOA0B. PyuHasa 3neKkTpoayrosan cBapkKa.

5.ABTOMaTMYecKas cBapKka nog cnoem ¢atoca. CywHocTb. MpnumeHeHue. CamoperyinpoBaHue aauHbl Ayru.
6.CBapka B aTMocdepe 3alnTHbIX ra3oB. CNocobbl, CYLLHOCTb, MPUMEHEHME.

7.CBapKa nnasmeHHol ctpyeit. CyLHOCTb, NPUMEHEHME.

8.2neKTpownakosas ceapka. CywHOCTb, NpuMeHeHume.

9.Ma30Bas cBapKa, CYLHOCTb, FOptoYme rasbl, UX NMoJsiydeHme, XpaHeHne, TPaHCNoPTMPOBKa. MpumeHaemoe
obopygoBaHue.

10.YCTPOMCTBO U TUMbl ra30CBaPOYHbIX ropenoK. CTpoeHMe rasocBapoYHOro naameHu. Buapl niameHu.
11.Cnocobbl CTbIKOBOW 3/1eKTPOKOHTAKTHOM cBapKK. CyLLHOCTb, NpuMeHAemoe obopyaoBaHue.

12.CyWwHOCTb, CXeMbl U CNOCO6LI TOYEYHOM U LLOBHOW 31ETPOKOHTAKTHOM cBapku. O6opyaoBaHue, obnactb
NPUMEHEHNA.

13.Cnocobbl pe3kn metannos. CyLHOCTb M 061aCTb NPUMEHEHUS.
14.CBapKa TpeHuem, yibTpa3sykoBas, AnddysnoHHasn. CyWHOCTb U NPUMEHEHMUE.

15.Bugbl nedektoB cBapHbIx coeanHeHnin. Cnocobbl KOHTPOAA KayecTBa CBapHbIX COeAMHEHNI N CNOCObbI
yCTpaHeHusa aedeKToB.

3K3AMEHALIMOHHbIN BUNET NeO
no gucumniamHe «BesegeHne B MHKXeHEPHYO AeATeIbHOCTbY

1. Cyu.I,HOCTb M OCHOBHbIE Oonepaunn KoOBKW. yCTpOﬁCTBO n pa60Ta NMHEBMATUYECKOIo KOBOYHOTIO
MoAnoTa.

2. Cnocobbl CTbIKOBOM 31EKTPOKOHTAKTHOW cBapKu. CyLLHOCTb, NpumeHaemoe o6opyaoBaHue.



