MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIASBEPHBIE TEXHOJ/IOI'A B ITPOMBIINUIEHHOCTHA

HamnpasyieHnue/cnenaaibHOCTb 12.03.03 doToHrKa u onTorHpopMaTHKa
MOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma OnrouHdopMaIOHHbIE CHCTEeMBI
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT N N opManiioHHbIX U YIPAB/IAIOIHAX CHCTEM
Breinyckaromas Kadegpa N1 JIABEPHASA TEXHUKA
Kadeapa-pa3padorunk pabdoueit M1 JIASEPHASI TEXHUKA
MpOrpamMmsbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.03 doToHUKaA M onTOMH(OpMaTHKaA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIABEPHBIE TEXHOJIOI'MM B ITPOMBIIIIVIEHHOCTHU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-2.1 — c¢rnocoOHOCTh K aHa/u3y TOCTaBJeHHOW 3aflaud WCC/Ie/[0OBaHUN B 00sacT (OTOHUKU H
onTouHGOpMaTUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2.1

3HAHUA:

Ha ypOBHE TIOHUMaHWS:

- TOHUMAaHUIO TIPUHLIUIIOB B3aMMOEHCTBYSI JIa3epPHOTO U3/TyUeHHs C BellleCTBOM;

- TpebOBaHMS K XapaKTePUCTHKAM TPOMEIIIIIEHHBIX JIa3€PHBIX KOMILUIEKCOB ITpeJHa3HaueHHbIX /IS
PE3KU U CBapKW;

- OCHOBBI TIPOEKTHPOBAHUS TIPOMBIIIJIEHHBIX /1a3ePHbIX KOMITIEKCOB Ha 0a3ze pa3MuHbIX THIIOB
Na3epoB;

- OCHOBHBIe (hM3MYeCKHe MPOLeCChI JIa3epPHOU TeXHOJIOTHY;

Ha YpPOBHe Tpe/iCTaB/eHuI:

- (hm3rUecKre CBOKMCTBA JIa3epPHOTO U3/TyUeHHUs! U TOTVIOIeHHe U3/TyUueH st Pa3HbIMU MaTeprajiaMu;

- OCHOBHBIE METO/IbI JIa3epHOMN TeXHOIOTHY;

- SHepreTUYecKre 0CoOEHHOCTH MPOIIECCOB JIa3ePHOM TEXHOJOTHY;

- 0COOEHHOCTH JTa3ePHBIX CYOTPAKTUBHBIX TEXHOJIOTUL;

- 0c0OEHHOCTH Jla3epHOM CBapKH U 3aKajIKu;

- 0c0OEHHOCTH JIa3ePHOT0 JIETUPOBAHMS M HAaIlIaBKH;

- 0COOEHHOCTH J1a3ePHBIX a/IIUTUBHBIX TEXHOIOTHH;

- 0c00EHHOCTHU Jla3epHOM (hoTOTUTOrpathuy;

YMeHuUsi:

OLIEHMBaTh HEOOXOMUMOCTh U 11e/1ec000pa3sHOCTh MPUMEHEHUsS] METOZIOB J1a3ePHOM TEXHOJIOTUU [Iis
06paboTKU KOHKPETHBIX [IeTaslel;

HABbIKU:

Ha3HauyaTh PEKUMBI J1a3epPHO 00pabOTKKM KOHCTPYKLMOHHBIX MaTepHasioB;

BbIOMpATh J1a3epHOE TEXHOJIOrMUecKoe 000pyaoBaHue it 00paboTKY MaTepuaioB MeTOJaMHU JIa3ePHOM
TeXHOJIOTUH;

T0/Tb30BaHUS TUTIOBLIMHU MPOTPAMMHBIMH MTPOYKTaMU JIJIs PEIIeHUs TPOEKTHBIX U HAYYHBIX 3a/1a4.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa JIASEPHBIE TEXHOJIOT WA B ITPOMBIINIVIEHHOCTM! sBnsieTcst JUCLUIVIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 12.03.03 @omoHuka u onmouHgpopmamuka.

CogeprkaHue JUCLUIVIVHBI ABISeTCS JIoruyeCKuM npogospkenueM gucuuiuive: OCHOBBI OIITUKA,
BBICIITASI MATEMATUKA.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAS PABOTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHair3a ¥ MOZle/IMpOBaHus B UH)XeHepPHOH [1esiITe/IbHOCTH, CBA3aHHOU C ()OTOHHBIMU
TeXHOIOTUsIMKA 00paboTKH UH(GOPMALH, POEKTUPOBaHKEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSMU
IIPOM3BO/ICTBA /1EMEHTOB, TPUOOPOB U cUCTeM (POTOHUKU U ONTOMH(OPMATHKH

¢ TICK-2.1 — CriocobeH K aHa/mM3y MOCTaBIeHHOH 3a/jauM UCC/Ie[IOBaHUH B 00/1acTy (POTOHUKU U
orrronH(MOpMaTHKA

e TICK-2.3 — CniocobeH K pacyeTy, IPOeKTUPOBAaHUIO U KOHCTPYUPOBAHHUIO B COOTBETCTBUH C
TeXHUYeCKUM 3a/laHlieM THUIIOBBIX CUCTeM, TPUO0POB, AeTasell U y3/10B Ha CXeMOTeXHUYEeCKOM U
3JIeME@HTHOM YPOBHSIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. JTa3zep — yHMKa/IbHBIH HCTOYHHK BBICOKOKOHI|EHTPHPOBaHHOM 3Heprum. 1.1.
KosdduipenT cocpejoToueHHOCTH TenIoBoi 3HepruM. XapakTepUCTUKU Pa3HbIX HCTOYHUKOB
TeryIoBoi SHepruu. Pu3ryecKye NPUHLMIBI PaOOTHI 1a3epPOB, AKTHBHbIE CPe/ibl U BUZbI UX
3 6 Hakauky. Kimaccudukarys v tunsl 1azepoB. 1.2. GU3nyecKie CBOMCTBA JIa3epPHOTO U3/TyYeHNs], 15 10 8 5 5 20
orpeZieisitolLe B3auMo/ieiicTBIe u3myueHns ¢ Matepuanamu. 1.3. OCHOBBI TeOpHU
ONTHYECKHX Pe30HaTOPOB, K1accuUKalys pe30HaTopoB. Mo/IOBBIH COCTaB M KaueCcTBO
n3nyuenusi. 1.4. Jla3epsl, UCMO/Ib3yeMble B MPOMBIILIEHHOCTH. ObIij1e cxeMbl
TEXHOJIOTMYeCKHX J1a3epPHbIX KOMILIEKCOB.
Pa3paen 2. BzaumopeiicTBHe /1a3epHOro U3/IydeHHsi ¢ 00pabaTbiBaeMbIM MaTepHaiom. 2.1.
®dusnyeckre OCHOBbI TEOPHUH B3aUMO/IeHCTBYS /1a3ePHOTO U3/TyUYeHHsl C BelljeCTBOM. 2.2.
Ko dpuipenTsl oTpakeHus U MOIVIOIeHHs /1a3ePHOTO U3/TyYeHHs NPU B3auMOZeicTBUM ¢
3 6 pa3HbIMU MaTepuanamu. 2.3. BiisiHYe nonsipusaluy U3lyyeHus, SHepreTuueckux U 16 8 6 2 8 20
BPEMEeHHBIX TlapaMeTPOB M3/Ty4eHHUs Jlazepa Ha B3auMo/elicTBre ¢ Metaiamu. 2.4. Obias
XapaKTepHCTHKa MeToZ0B 06pabOTKM MeTa/luIoB 1 3aBUCHMOCTb BHJIa J1a3epHoii 06paboTKu oT
TJIOTHOCTH MOLLHOCTH U JIUTe/IbHOCTH BO3/eHCTBUS.
Pa3pen 3. JIa3epHble TeXHOJIOTMH, HCII0/Ib3yeMble B MPOMBILLIeHHOCTH. 3.1. JIasepHas
pe3Ka: (u3MUecKye MPOLiecchl, BU/bl, 060pyoBaHue. 3.2. JIasepHasi CBapKa MeTa/lIoOB:
3 6 (usnueckue nporeccel, BU/bI, 060pyoBanHue. 3.3. JlasepHas Har/laBKa: OCHOBHbIE 42 2 12 10 20 30
Terohu3uUecKre U THAPOAMHAMUYeCKHe MpoLiecchl. ['MOpH/HbIe TeXHOIOTUN HAIUIaBKU. 3.4.
JlazepHasi TepMoobpabotka. 3.5. Tepmozedopmaris B MeTa/llax Py BO3/eHCTBUM JIa3epPHOTO
n3nydenus. 3.6. CrieLiManbHble BU/ibI 1a3ePHBIX TEXHOIOTHIA.
Paspen 4. OGopyfoBaHHe YHHBEPCAAbHBIX J1a3ePHBIX TEXHOIOTHYECKHX KOMILJIEKCOB.
4.1. Cxema U IV1aBHble KOHCTPYKTHBHbIE Y3/Ibl Jla3ePHBIX TeXHOJIOTMUeCKUX KOMILIEKCOB. 4.2.
TBep/oTe/bHBIE JIa3ePbl ¥ TEXHOIOTHUeCKHe KOMIUIeKChI Ha UX 0CHOBe. 4.3. Bo/IOKOHHbIe
3 6 J1a3epbl ¥ TEXHOJIOTHYeCKHe KOMIUIEKCHI Ha MX OCHOBe. 4.4. I'a30Bble 371eKTpopaspsiiHbie 35 11 8 3 24 30
J1a3epbl Ha OCHOBE CaMOCTOSITe/IbHOIO M HeCaMOCTOsITe/IbHOTO paspsjia. VIMITy/bCHble U
HenpepeiBHble CO2 na3epsl 4.5. YHHUBepca/bHble TEXHOIOTHUeCKre KOMILIEKChI Ha OCHOBe
morHbx CO2 s1a3epoB.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. JIaGopaTopHbIil NPAKTHKYM
Oo0neMm,
No Homep n HaumeHOBaHMe pasjiesia
Tema naﬁopa'ropﬂoro NMPpAaKTUKyMad ay/.
n/n AUCIIMII/TUHBI
gacoB

Pazgen 1. Jla3ep — yHUKaIbHbBIN
HCTOUHUK
BBICOKOKOHIIEHTPUPOBAaHHOW SHEPTHH.

Pe30HaTOp M FOCTMPOBKA J1azepa. Mo/IOBbIN COCTaB U

KaueCTBO M3/IyUeHHs Jia3epd.

Paspen 2. B3anmogetictBue
JIa3epHOTO0 U3/Ty4eHust C
oOpabaTbIBaeMbIM MaTepHUaioM.

OHepreTuueckuie U BpeMeHHbIe ITapaMeTpbl

H3/IyueHus jiadepa, u3MepeHre IJIOTHOCTH MOIITHOCTH

B (hOKa/IbHOM TISITHE.

Pazpen 3. JlazepHbie TeXHOJOTUH,
WICTIONb3yeMble B IPOMBIIIIEHHOCTH.

O6opyoBaHKe W PeXXUMBI JTa3ePHOU Pe3KH,
CTPYKTypa TIOBEPXHOCTH pe3a.

O6opynoBaHNe W PeXXUMBI JTa3ePHOW CBapKH,
MUKPOCTPYKTYpa IIIBa.

Jla3epHasi 3aKajika MeTasula, MUKPOCTPYKTypa
TIOBEPXHOCTH TIOCJIe 3aKaJKH.

Pazgnen 4. ObopymoBaHue
YHUBEPCA/IbHBIX Jla3ePHbIX
TeXHOJIOTUe CKUX KOMIT/IEKCOB.

YCTPOWMCTBO M PeXKUMBI PAOOThI TBEPAOTENBHBIX U
BOJIOKOHHBIX J1a3epOB.

Bcero 3a 6 cemectp

17

3.3. CamocrosTenbHast padora crygenra (CPC)

Homep n HavMeHOBaHue
pasfena JUCHHIIIMHEI

Cojaepxanue yue0HOro 3a/jJaHHsl

Oo0neMm,
4acoB

Pasgen 1. Jlasep —

6

N3yueHne ripeyCMOTPEeHHBIX TIPOrPaMMOM ANJaKTHUe CKUX
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YHHKaHbeIﬁ HNCTOUYHHK

BbICOKOKOHLIEHTPUPOBaHHOU
SHepruu.

©ZIMHUL] 110 KOHCTIEKTaM JIEKLIUA U peKOMeHAyeMOu
JuTeparype.

IToaroToBKa K BLIMOJIHEHUIO U 3alIMTe 1ab0paTOpPHOI paboThI
«Pe30HaTop U FOCTUPOBKa /1a3epa. Mo0BbIN COCTaB U
KauecTBO U3TyUeHUs Ja3epar.

Paznen 2. B3aumogeticTBue
JIa3epHOT0 U3My4YeHHst C

obpabaTbIBaeMbIM
MaTepuasiom.

IToaroToBKa K BLIMOJIHEHUIO U 3alIKTe 1a00paTOpPHOI paboThI
«3JHepreTUueCcKre ¥ BpeMeHHbIe ITapaMeTphbl U3/TyueHuUst
J1a3epa, U3MepeHue MI0THOCTH MOIITHOCTH B (JOKa/IbHOM
TISITHE».

N3yuenne rpeyCMOTPEHHBIX IPOTPaMMOM AW/IAKTHUEe CKUX
€/TUHUI] 110 KOHCITeKTaM JIEKI[UI U PEKOMEH/TyeMOit
JIUTeparype.

Pazpen 3. JIazepHbie

TE€XHOJIOT'WH, UCII0/Ib3yeMblie
B IMPOMBIILJIEHHOCTH.

IMToAroTOBKA K BBITIOJTHEHHIO U 3aIUTe J1ab0paTOpHOM paboThI
«Jla3epHasi 3aKajKa MeTaslla, MUKPOCTPYKTYPa TIOBEPXHOCTH
TI0CJIe 3aKayKu».

IMToAroTOBKA K BBITIOJTHEHHIO U 3aITUTe J1ab0paTOpHOM paboThI
«ObopyzoBaHKe U Pe>KUMBI J1a3epPHOM Pe3KH, CTPYKTypa
TIOBEPXHOCTH pe3a».

IMToAroTOBKA K BBITIOJTHEHHIO U 3aIUTe J1abopaTOpHON paboThI
«ObopyzoBaHMe U PeKUMBI Jla3epHOU CBapKH,
MUKDPOCTPYKTYpa LIIBa».

W3yueHnne rpeyCMOTPEHHBIX TIPOTrPaMMOM AW/IaKTHUEe CKUX
e/IMHUL] 110 KOHCITeKTaM JIeKL[U 1 peKOMeH/1yeMOoi
JIUTeparype.

11

Pazgnen 4. ObopymoBaHue

10

YHHBEPCA/IbHBIX JIa3€PDHBIX
TeXHOJ/IOTn4YeCKHX
KOMIIJIEKCOB.

11

N3yueHnne rpeyCMOTPEHHBIX TIPOTPaMMOM AW/IaKTHUEe CKUX
e/IMHUL] 110 KOHCITeKTaM JIeKL[Ui 1 peKOMeH/1yeMOoi
JIUTeparype.

IToAroTOBKA K BHITOJTHEHUIO U 3aljUTe 1ab0paTopHOi paboThI
«YCTPOMICTBO M pe)KUMbI PA0OTHI ra30pa3psiAHBIX,
TBep/0Te/IbHBIX U BOJIOKOHHBIX J1a3epOB».

[ToAroToBKa K UTOTOBOMY KOJIJIOKBUYMY.

15

Bcero 3a 6 cemecTp

57

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP

HEJAE/IM CEMECTPA

3

6 8 9/10(11/12|13 14 15|16

17

6 JIP, Otu. no JIP

HOP| | JIP, Otu. no JIP | [P JIP, OTu. o JIP AP

aud. 3ad.

‘YcioBHbIe 0003HAUCHUSA:

P — nauarHocTrueckasi paboTa;

JIP — naboparopHas paboTa;
Ortu. no JIP — otuet 1o JIP;

Iud. 3a4. — gudQepeHIMPOBaHHbIN 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHocTuyeckasi pabora;
JlabopatopHasi paboTa;
otuet 1o JIP.

IIpomexyTouHas arTecTanusi IIPOBOAUTCS B hopMax:
I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. T TpuropssiHL]. . OCHOBBI J1a3epHOM 00paboTKK MaTtepranoB. M.: MammHocTpoenue, 1989, 17 3k3.

2. A. T. T'puropesinu, U. H. IlTuranos, A. V1. Muctopos. . JIazepHble aJjqUTUBHbIE TEXHOJIOTHUHU B
MalMHocTpoeHud. M.: Y3n-so MI'TY um. H. 3. baymana, 2018, a5. pec.

3. A. C. bopetiiio, C. B. MBakuH. . JIa3epbl: ycTpoicTBO U Aeticteue. CII6.: JIanb, 2016, 351. pec.

4. B. I1. Betiko, E. A. IlTaxHo. . CO0pHMK 3a/1au 110 1a3epHbIM TexHonorusMm. CIT6.5I'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2003, 20 3K3.

5. B. II. Beiiko, E. A. [Ilaxno. . COOpHUK 3a/1au 110 j1a3epHbIM TexHosorusm. CI16.: U3g-Bo CII6 T'Y
NTMO, 2007, s51. pec.

6. I. A. bapanos, A. B. Actaxos, A. K. 3uHueHko. . MolHelie TexHonoruyeckue CO2-n1a3epHble
KOMITIEKChI HAa OCHOBE TIOTIEPEYHOr0 CaMoCTosITeIbHOrO pa3psaga. CIT6.: M3a-eo ITonurexH. yH-Ta, 2005,
5 3K3.

7. . M. EBnokumog, A. B. @exuH. . JTazepabie TexHonorud. CIT6.BT'TY "BOEHMEX" um. [I. .
YctuHoBa, 2015, 39 3k3.

8. M. H. JIubencom, E. b. fIkosnes, I. [I. Illanasiouxa ; pen. B. I1. Beiiko ; CII6 roc. yH-T uHbOpM.
TeXHOJIOTUiA, MeXaHUKU U ONTUKU. B3anMo/eiicTB1e fa3epHOro U3iyueHUs C BellleCTBOM (CH/IoBast
orrtuka). Y. I [Mornoirenue asepHoro usnydenus B BetjectBe. BI'TY "BOEHMEX" um. /1. .
YcruHoBa, 2008, 3. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — O6pa3oBatenbHas maatdopma «FOpaii». [I7s By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [].®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHANBHBIE Oa3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMmbl, mpaBuia, CTaHZApThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIioHHbI# ITOpTas ITPaBOBOM MH(POPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpeOyeTcsl.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anMogelicTBre ¢ obyuaroufumucs nocpegcreom SMOC Moodle BT TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. JIazep roctupoBouHsIii JIT'H;

2. Jlazep tBepaoTenbhbIit, Nd: YAG;

3. Usmepuresns motrHocty Ophir Vega ¢ nsMepuTenb-HBIMU FOJIOBKaMU;
4. Ocuunorpa¢ tudposoit AKUIT-4116/2;

5. KoMr1eKT He/lMHeHbIX KPUCTAaIL/IOB;

6. CriektpomeTp Avantes Avaspec 2048;

7. Kamepa Ophir Spiricon SP620U.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAILlEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE TEXHOJIOT'X B ITPOMBIIIIJIEHHOCTHU

AnHoTanusa paboueii nporpaMMsl

HOuctuninaa JIABEPHBIE TEXHOJIOTUM B ITPOMBIIIJIEHHOCTMU siBnisieTcss AUCLUIIAHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
Harpapiienuto 12.03.03 domonuxka u onmouHgpopmamuxa. [UCIUIUIMHA peanu3yeTcs Ha Gakynbrere U
Wudopmatonssix U ynpasmstoiux cuctem BI'TY "BOEHMEX" um. [.®. YcruHoBa Kadeapoit M1
JIABEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-2.1 crocobHOCTh K aHajM3y TIOCTAaBJeHHOW 3a/lauMl  WCCIeAOBAaHUN B 007acT  (OTOHWKU W
ONTOMH(OPMATHKH.

ConepkaHue AMCLMIUIMHBI OXBaTbIBaeT KPYT BOMNPOCOB, CBSI3aHHBIX C (M3UYECKUMM OCHOBaMHU TeOopUH
TIOT/IONIEHN W OTPaKEHWSI J1a3ePHOTO W3/JIy4YeHUs, C OCHOBHBIM TEXHOJIOTMUECKMM O0OpylIOBaHHUEM W
KOHCTPYKTUBHBIMH y371aM{ YHUBEPCAbHBIX JIa3ePHBIX TEXHOJIOTUYECKMX KOMILIEKCOB W J1a3epHBIMHU
TeXHOJIOTUSIMU, UCII0/Ib3yeMbIMU CErO/IHSI B TIPOMBILLIIEHHOCTH.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
e otuer 1o JIP.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), M1abopaTopHbli npakTHKyM (17 u.), camocTosTe/nbHas pabora
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE TEXHOJIOI'X B ITPOMBIIIIJIEHHOCTHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBaHue padoThI Pexkomenjyemas 1uTeparypa prn?{ZN;KOCTB’
Pa3pen 1. J/Ia3ep — yHUKa/IbHBINA HCTOUHUK BHICOKOKOHIIeHTPHPOBAHHOM HEpPrum.
?;Z:;:::;:IE eﬂiﬁ;ﬁ;ﬂiﬁi:ﬁ A.C. Bopelznuo, C. B. VBakuH. . JIa3epsl: yCTPONCTBO U
eJIUHMLL 110 KOHCTIEKTaM JieKLytii 1 JlelCTBe: CII6.: JIanb, 2016 (uacth 3) 3
DEKOMEH/TyeMOH JHTepaTyDe. B. II. Beiiko, E. A. ITlaxno. . CO0pHUK 3a7ja4 110
nazepubiM TexHonorusm: CI16. BT TY "BOEHMEX" um.
[NoaroroBka K BBITIO/THEHHIO 1 1. ®. Yerusosa, 2003 (pagen 1)
saupute naboparoproi paboTst N. M. EBgokumos, A. B. ®eauH. . Jla3zepHbie
«Pe30HaTOp M OCTMPOBKA N143€PA. | 1oy yonoryu: CIT6.5I'TY "BOEHMEX" um. I, ®. 2
MopoBbIM COCTaB ¥ KaueCTBO Yerusosa, 2015 (1)
W3/Ty4yeHHs a3epa».
Wrtoro no pasgeny 1 5
Pazpen 2. BzaumopelcTBHe J1a3ePHOr0 U3/Iy4eHus € 00padaTbiBaeMbIM MaTepHasioM.
N. M. EBgokumos, A. B. ®eauH. . Jla3zepHbie
IToAroToBKa K BHIIOIHEHHIO U texHosoruu: CI16.BI'TY "BOEHMEX" um. [I. ®.
3amuTe 1abopaTopHOi paboTh Ycrunosa, 2015 (1)
«2uepretnueckue u Bpemennsie | A. C. bopeiimo, C. B. ViBakuH. . JIazepsl: yCTPOKCTBO 1 5
rapameTphbl U3/1y4YeHus Jla3epa, pericreue: CII6.: JIanb, 2016 (vactsb 3)
U3MepeHue IJIOTHOCTHA MOIIHOCTHA B.II. BeﬁKO, E. A. ITlaxHo. . C60pHI/IK 3a4a4 1o
B (hOKa/TLHOM IIATHE». nazepHbiM TexHonorusm: CIT6.: N3a-so CII6 I'Y UTMO,
2007 (uactb 3)
M. H. JIubGeHcoH, E. b. SIkoBnes, I. [I. [IlaHapiOuHa ; pes.
VI3yueHue Mpe/yCMOTPEHHBIX B. I1. Beiiko ; CII6 roc. yH-T UH(bOPM. TEXHOIOTHH,
TIPOrpaMMOil AHAKTHYEe CKIX MeXaHUKU U ONTUKU. B3anMogpelicTBYe 1a3epHOro
e/JMHHL] 110 KOHCIIEKTaM JIeKLHi 1 W3/Ty4eHUs C BelleCcTBOM (cuoBas ontuka). U. 1 6
peKOMeH/lyeMoii TuTepaType. [Mornoienye 1a3epHOro usaydeHus B Bejectse: BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2008 (yacts 2)
Wroro no pasgeny 2 8
Paspen 3. /IazepHblIe TEXHO/JI0IMH, HCNI0/Ib3yeMble B IPOMBIII/IEHHOCTH.
IToarotroBka K BHITIOJIHEHUIO U N. M. EBgokumos, A. B. ®eauH. . Jla3zepHbie
3a1uTe 1abopaTopHOi paboThI texHojioruu: CI16.BT'TY "BOEHMEX" um. 1. ®.
«Jla3epHast 3aKajiKa MeTasla, YctuHosa, 2015 (2) 3
MUKPOCTPYKTYpa [IOBEPXHOCTH A. T T'puropsssiy. . OCHOBBI /1a3epHOI 00pabOTKH
rocsie 3aKaaKu». Marepuasos: M.: MammHoctpoenue, 1989 (5)
I[TOATOTOBKA K BBITIOTHEHHIO U A. T I'puropesuu, Y. H. uranos, A. 1. Muctopos. .
3amyTe 1a60paTOpHO# paboThI JlazepHble afiJUTUBHbIE TEXHOJOTUU B MAlLIMHOCTPOEHUU:
«OBopy0BaHIe U PEXIUMEI M.: U3g-Bo MI'TY um. H. D. baymana, 2018 (3) 3
J1a3epHOM pe3KH, CTPYKTypa
TIOBEPXHOCTU pe3a».
IToaroToBKa K BBITTOIHEHUO U 3
3amuTe 1ab0paTopHO paboTh
«O0bopyzoBaHye U Pe)KUMBI
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Jla3epHOU CBapKW,
MHUKDOCTPYKTYpa ILLIBa».

V3yueHue rpeslyCMOTpEHHbIX
MIpOrpaMMoi JUjaKTU4YeCKUX

eIVHUL] TI0 KOHCTIeKTaM JIeKLIUK U 1
peKOMeHyeMoH JIUTepaType.

Wrtoro no pasgeny 3 20

Pazgen 4. O6opyaoBaHHe YHUBEPCAIbHBIX JIa3ePHBIX TEXHOIOTHUECKUX KOMILIEKCOB.

N3yueHue ripelyCMOTPeHHBIX
TPOrpamMMOi AUAAKTHYECKHX . N. M. EBgokumos, A. B. ®eauH. . JlazepHble 5
€/IMHNAL 10 KOHCTIEKTaM JIEKLINK 1 texHosnoruu: CI16.BI'TY "BOEHMEX" um. /1. @.
PeKOMeH/[yeMOii JIuTeparype. YctuHoBa, 2015 (2)
IToaroroBka K BBINOJIHEHUIO U I'. A. bapaHos, A. B. Acraxos, A. K. 3uHueHKo. .
3a1uTe 1abopaTopHOi paboThI MotuiHbie TexHooruueckrue CO2-a3epHble KOMILIEKChI
«YCTPOMCTBO U PeXKUMBI PaOOThI Ha OCHOBe IOMNepevyHOro CaMOCTOSITe/IbHOIO paspsija: 4
rasopaspsijHbIX, TBepZOTe/JbHbIX U CIT6.: M3a-Bo TonuTexH. yH-Ta, 2005 (BCe)
BOJIOKOHHBIX J1a3€POB». A. C. bopeiio, C. B. VBakuH. . JIa3epbl: yCTPOWCTBO U
IToAroToBKa K UTOTOBOMY neticteue: CII6.: Jlans, 2016 (9, 11) 15
KOJIZIOKBUYMY.

Wrtoro 1o pazgeny 4 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE TEXHOJIOI'MU B ITIPOMBIIIIEHHOCTHA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e jyabopaTopHasi paboTa;

e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGopaTopHas pabora
Hornyck K JIP:
- JIOTYCK K BBITIO/THEHUIO TIEPBBIX /IBYX JIP He MpelyCMOTpEH;
- /sl TOTIyCKa K BBITIO/IHEHUIO TPEThel 1 nociefyonux JIP HeoOxo/jMa 3all[uTa O[HOM U3 BhIMOJTHEHHBIX
paHee pabor.
KpuTepuu OLleHUBaHUS:
JIabopaTopHast paboTa CUNTAeTCs BLITOJTHEHHOH YCITeIHO (IPUHUMAEeTCSs) TIPU C/IeAYIOUUX YCITOBUSX:
- TIPaBUJILHOE BBITIONIHEHWE BCEX TTYHKTOB (3a7iau), IPelyCMOTPEHHBIX 3a/laHUeM;
- IPaBUJIbHOE TIOCTPOEHUe U 0(hOpPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMU rOCY/JapCTBEHHBIX CTAH/IapPTOB
ECK]] rpacdvKoB /171 BCeX MOTy4aeMbIX B XO/Ie BBITIOIHEHUS 3a/IaHHsT XapaKTEPUCTHK.
3awura JIP:
3aiuTa JIP ipegycMaTpuBaeT o6CysKeHHe pe3y/IbTaToB BhITOJIHEHUS 3a/laHus, BK/IF0Uast IPOBEPKY YCBOEHMUS
CTYZI€HTOM COOTBETCTBYIOIINX CBeIeHUI U3 TeOPHH.

Ortuer no JIP

OTueThl 110 Tab0PaTOPHBIM paboTaM IPE/CTAB/SIOTCS B TIEUAaTHOM WU PYKOITMCHOM (opme.
HonyckaeTcst BBITIOJTHEHUE PACUETOB «BPYYHYHO» UK UCIIOb30BaHHE CUCTEM aBTOMaTU3aLvU
MaTeMaTHueCKUX pacueToB. Kakgoe 3a/jaHue Ha 1abopaTopHyo paboTy cofiep>XUT Habop mapamMeTpoB B
COOTBETCTBUU C UH/IMBU/ya/IbHbIM BapUAHTOM.

JuddepennpoBanHblii 3aueT

3aueT BK/IIOYaeT B cebsi OTBET HAa TeOPeTHUECKHe BOIIPOCHI.
O1leHKa «3auTeHO-OT/IMYHO» BbICTAB/IsIeTCs! IIPYU Pa3BePHYTHIX U TOUHBIX OTBeTax Ha 2 TeopeTUYeCcKUX
BOIIpOCa.
O1leHKa «3aUTeHO-XOPOILIO» BLICTAB/ISIETCS IIPY TOYHOM M TIOJTHOM OTBeTe Ha 1-bIil TeOpeTHUeCKUi BOTIPOC, U
HETOUYHOM OTBeTe Ha 2-01 TeopeTH4eCKHUd BOMpOoC.
OLieHKa «3auTeHO-y/|0B/IeTBOPUTE/IbHO» BBICTaB/IsIeTCs 1100 NP NPaBU/IbHOM OTBeTe Ha OIUH TeopeTHueCKUi
BOIIPOC.
OlleHKa «He 3aUuTeHO» BbICTaB/IsIeTCs IIPY HellpaBWIbHBIX OTBeTax Ha TeopeTUyecKye BOIPOCHI.
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E::ﬂzj:l lL.(J'Iamep — YHMKa/IbHBIA JaGoparopHas
3 6 BbICOKOKOHI[€HTPUPOBaHHOM 151 10 8 2 > 20 patora,
HeHTpHUp Otuert no JIP
JHEepPruu.
Pa3pesn 2. BzaumopeicTBHre Oruert 110 JIP,
3 6 |/1a3epHOro u3jay4eHus C 16 8 6 2 8 20  |/TaboparopHasi
o0pabdaTrbIBaeMbIM MaTepPHAIOM. pabora
Pazpgen 3. JIazepHble TeXH0/10IUH,
3 6 |ucmonb3yemble B 42 | 22 | 12 10 20 30 Ortuet no JIP
NPOMBIIIIEHHOCTH.
Pa3zzien 4. OGopyaoBanue Oruert 110 JIP,
3 6 |yHuBepca/JbHBIX JIa3epPHBIX 35 | 11 8 3 24 30 |/TaboparopHas
TeXHO/IOTUYEeCKUX KOMIIJIEKCOB. pabora
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 100
Bcero no gucuuIinHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-2.1

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Kak xapakTepur3yeTcsi IPOYHOCTb CBAPHOTO 111BA TPU Jia3epHOU CBapKe C ITyOOKUM
TIpoIlIaB/IeHreM?

B omeeme cpasHume npoyHoCmb C8apHO20 WEA U NPOYHOCMb OCHOBHO20 Mema/nd.
Kak 06pa3yroTcs ropsiuvie TperyHbI?

Omeem cchopmynupytime caedyrowum obpazom: «lopsuue mpewjuHbl 06pazyromcs
<ycnogue>»

Kak 06pa3syroTcst X0/10jHble TPeLUHbI?

Omeem cchopmynupytime caedyrowyum obpasom: «Xo100Hble mpewjuHbl 0bpasyomes
<ycnogue>»

Ot Kakux (aKTOPOB 3aBUCUT KO3 MOUITMEHT OTPa’KeHHsT TIOBEPXHOCTU?

Omeem Oatime 8 ¢popmame: «Koappuyuenm ompasiceHust nogepxHocmu 3agucum om:
<gpakmopl>, <pakmop2>, ... <¢pakmopN>.»
Yro Takoe a3epHOe CKpaiibupoBaHue?

Omeem Oatime 8 chopmame: «J/lazepHoe ckpalibuposaHue smo <onpedeneHue>.»
KakoBa nyi0THOCTb MOLLIHOCTH JIa3epHOT0 U3/IyueHusl Ha MOBEPXHOCTH MeTa//TNUeCKOro
Tesia, MPU KOTOPOW BO3HHMKAeT I/1aB/ieHre oBepXHOCTU? (B oTBeTe yKa)KuTe CTereHb
Jecsry, T. e. uncia «X»: 10AX Bt/cm2)

KakoBa nyI0THOCTb MOLIJHOCTH J1a3ePHOT'0 U3/TyYeHHs Ha MOBEPXHOCTH MeTaslyIn4yeCKoro
Tena, NPy KOTOPOU BO3HUKaeT 3po3us? ? (B oTBeTe yKaKuTe CTeleHb JeCATH, T. €. YUCIa
«X»: 10X Bt/cm2)

KaxkoBa rimy01Ha IpOHUKHOBEHUSI JIa3ePHOT0 U3/aydeHus B Metasui? (B oTBeTe yKakuTe
YKCJI0, pa3MePHOCTb UHUL] - MUJIJTUMETPBI)

KakoBa cKOpOCTh OX/1aKZAeHus1 CTasieil py j1a3epHOi 3aKajkKe C OrjiaBjieHeM
noBepxHOCTU? PasmepHOCTh «K/c». (B OTBeTe yKakuTe fraria3oH B popmaTe X1-X2,
rae X1 — cTerneHb [JeCATH /11 HYDKHelN rpaHuL{bl, X2 — cTelieHb JeCsITy AJisl BepxHei
rpanuupbl; K npumepy, ecnu guanasoH cocrasaser 1000 — 1071, To 3anucarhk Hy>KHO 0-
)

Kaxk u3meHsieTcst MpomnycKaroijasi CiocoOHOCTh METAaJI/IOB TIPH MOBBIIIEHUH YaCTOThI
Majarolleil Ha HUX 371eKTPO-MarHUTHOW BOJIHBI BhILIE 3HAU€HUs! T1a3MeHHON
(JIeHrMIODOBCKOW) YacTOTHI?

Bonpocsbl 3akpbimozo muna:

Kakue pexkMbI paboThI J1a3epOB IPUMEHSIFOTCS B J1a3ePHON TEXHOIOTHHU?

1. HerpephIBHBIN
2. UMITYJTbCHBIN
3. UMITy/IbCHO-TIePUOANYeCKUN

BCe repeurC/IeHHbIe
Kaxkoe AEﬁCTBHe CBe€Ta UCII0/Ib3YEeTCA B na3epH0171 TeXHOJIOTUU?

1. 6ronoruueckoe
2. TepMUUeCKOe
3. oTo31EeKTpUUECKOE

BCe repeurc/ieHHbIe

Kak n3mensieTcst pa3mep 30HbI TEPMHUECKOTO BAWSHUS TPU YBEJIWYeHUH CKOPOCTU
IBYDKEHUSI TISITHA J1a3ePHOTO M3JTyUeHUst TI0 TIOBePXHOCTHU TeJia?

1. yBesiuunBaeTcs
2. yMeHbIlIaeTCst
3. He U3MEeHSIeTCs

30Ha TepPMUUECKOI'0 BIIMAHUA OTCYTCTBYeT
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Ne 5

Ne 7

Ne 9

Ne 10

Kaxkue npotiecch! UCIOb3YIOTCS /i/1S1 CBAPKYU B PEXKUMe TeIUIONPOBOAHOCTHU?

1. ru1aBieHre U UcriapeHue
2. abnanys
3. HarpeB 6e3 Or/IaB/IeHNS TOBEPXHOCTH

/1aBjaeHue 6e3 UHTeHCUBHOTO HCIapeHus
B kakom pexrnme OCYyILeCTB/IAeTCA Jia3epHOoe TepMOYHPO‘—IHEHI/IE?

1. HarpeB Oe3 oruIaB/IeHUs] TOBEPXHOCTU
2. Harpes C OIlJIaB/IeHUeM TTOBEPXHOCTH
3. HU NIpU KaKOM M3 TIepeurc/ieHHbIX

TIpY JIF000M U3 TIEPEUUCTeHHbBIX
B kakoM pexuMe OCyI11leCTB/IseTCs Jla3epHas pes3Ka?

1. ru1aBsieHne U UcriapeHye
2. OKHUCJIeHHe
3. ripu /1r060M 13 TIepeurcIeHHbIX

HU TIPY KaKOM U3 TIePEeUNC/IEHHbIX
B KakoM pexume OCyIIIeCTB/IsIeTCs Jla3epHast pe3ka?

1. HarpeB 6e3 oruIaB/IeHUs] TOBEPXHOCTU
2. HarpeB C OIJIaBJIeHHeM TI0BEPXHOCTH
3. HU TIpU KaKOM M3 TIepeurc/IeHHbIX

TIpY JIF000M U3 TIEPeUUCTeEHHBIX
[I7ist Kakux BUZIOB Jla3epHOH 00paboTKY NMpUMeHsIeTCs Jla3epHast 3po3us?

1. cBapka
2. TepMoobpaboTka
3. HarIaBKa

TpOILLIMBKA (CBep/ieHre) OTBePCTUl
Kaxkue mpotiiecchl UCTOb3YIOTCSA /I/Isl CBAPKHU B PEXKUME TVTYOOKOTO TIPOT/IaB/IeHUs ?

1. nyiaBneHre U UCTIapeHue
2. abnsys

3. Harpes 0e3 or1aB/IeHUs TIOBEPXHOCTU

TIaB/ieHre 0e3 MHTeHCHBHOTO HCTIapeHuUst
B kakoM pexxrMe oCyl1lleCTBIIsIeTCsl Jla3epHasi 'paBUPOBKa?

1. niy1aB/ieHue
2. AcriapeHue

3. abnanys

BCeEMM MepedyrCc/ieHHbIMUA
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