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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
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:

IICK-1.1 — cnocoGHOCTh K aHanM3y 3aJadd IO TMPOEKTHPOBAHHIO THUIIOBLIX CHCTEM, NMPUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPHOOPOB U CHUCTEM

[ICK-1.3 — criocoGHOCTB K pacueTy, MPOeKTUPOBAHUIO M KOHCTPYMPOBAHUIO B COOTBETCTBHUHU C TeXHUYECKUM
3aZlaHueM THUIIOBBIX CUCTeM, TPUOOPOB, AeTased U y3/10B Ha CXeMOTeXHHUUECKOM U 37IeMEHTHOM yPOBHSIX

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-1.1

3HAHUSA:

Ha ypOBHe TIpe/ICTaB/IeHHIA:

- (hmM3rUecKre CBOIMCTBA JIa3epPHOTO U3/TyUeHHsI U TOT/IOIeHHe U3/TyYeH st Pa3HBIMU MaTeprasiaMu;

- OCHOBHbIE METO/IbI JIa3ePHOM TEXHOIOTHY;

- SHepreTUyeckue 0cOOEHHOCTH MPOLIECCOB JIa3ePHOM TEXHOJIOTUH;

- 0C00EHHOCTHU JIa3ePHBIX CYyOTPAKTUBHBIX TEXHO/IOTHH;

- 0c0OEHHOCTY J1a3epHO CBapKH U 3aKaJjKy;

- 0c0OEHHOCTH JIa3ePHOTO JIETUPOBAHMS M HAaTUIaBKH;

- 0C0OEHHOCTH Jla3epPHBIX a/IIUTHBHBIX TEXHOIOTHH;

- 0coDeHHOCTH J1a3epHOM doTonuTorpaduy;

- OCHOBHbIe (hH3MUeCKHe TPOLIeCChI JIa3ePHOUM TEXHOIOTHH;

Ha YpPOBHE ITOHUMaHUSI:

- IOHVMAaHUIO NIPUHLMIIOB B3aMOZEHCTBHYSI J1a3epPHOT0 U3/TyUeHHs C BellleCTBOM;

- TpeOOBaHMSI K XapaKTePHUCTHUKAaM ITPOMBIIIIEHHBIX J1a3ePHBIX KOMIUIEKCOB IpeAHa3HaueHHbBIX [Is
Pe3Ku 1 CBapKu;

- OCHOBBI TPOEKTHPOBAHHS TMPOMBILUIEHHBIX J1a3ePHbIX KOMIUIEKCOB Ha 0a3e pas/MuHbIX THUIIOB
11a3epoB;

YMeHusi:

OL|eHMBaTh HEOOXOAMMOCTh U 1{e/IecO00pPa3HOCTh TPUMEHEHHs METOZOB Jla3epHOM TeXHOJIOTUU AJIs
00pabOTKU KOHKPETHBIX JleTaslel;

HABbIKU:

BBIOMpATD J1a3epHOEe TeXHOIOrMYecKoe 00opyaoBaHue A/isi 00paboOTKU MaTepuaoB MeTOJaMH Jla3epHOU
TEXHOJIOTHH;

T10/1b30BaHUsI TUTIOBBIMH NTPOrPaMMHBIMU ITPOJYKTaMHU ZJIsI PellieHHs] TPOeKTHBIX U HayuHbIX 3a/ay;

Ha3HauaTh PeXXHMBI J1a3epHOi 00pabOTKM KOHCTPYKLMOHHBIX MaTepHasioB.
IICK-1.3

3HAHUS:

JHEpreTUYeCKUX 0COOEHHOCTel MPOLIeCCOB JIa3ePHON TeXHOJIOTHH;

OCHOBHBIX (p3HUECKHX TPOLIECCOB JIa3ePHOM TEXHOIOTHH;

TIPUHLUIIOB B3aUMO/eMCTBUS J1a3epHOT0 U3/TyUeHus C BelleCTBOM;

TpeboBaHMI K XapaKTepUCTHKaM NPOMBILUIEHHBIX J1a3ePHbIX KOMILIEKCOB TpejHa3HaueHHBIX /IS pe3KU
Y CBapKy;

OCHOB MPOEKTUPOBAHKSI ITPOMBIILIIEHHBIX J1a3ePHBIX KOMILJIEKCOB Ha 0a3e pa3/IMuHbIX THUIIOB J1a3epOB;

YMeHUsi:

OLIeHHBATh TlapaMeTpbl ONTHYECKHWX, THAPOAWHAMHUUECKUX, TEeIIOPU3NUeCKUX W MeXaHHUYeCKUX
sSIB/IEHWH B J1a3epHBIX TEXHOJIOTMUECKUX MpoLieccax;

OL|eHMBaTh HEeOOXOAMMOCTh U 1{e/Iec000pa3HOCTh TPUMEHEHHs METOZOB Jla3epHOM TeXHOJIOTUHU IS
006pabOTKU KOHKPETHBIX JleTaslel;

HABbIKU:

B/aZieHUsl MeTOJMKaMU pacyeTa HarpeBa TeJia Mpy BO3/eMCTBUY JIa3ePHOTO U3/TyUYeHHsl.



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
HarpasJieHut0 12.03.05 JlazepHas mexHUKa U /ia3epHble MexHOA02UU.

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 aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
TIPOeKTHPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOM3BO/CTBA J1a3epHON TeXHUKU

e TICK-1.1 — CniocobeH K aHa/ M3y 3aZiauu I10 TTPOEKTUPOBAHHUIO THITOBBIX CUCTEM, IIPUOOPOB, Y3/I0B U
JieTasiell 1a3epHOM TeXHHUKH, JIa3ePHBIX ONTUKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ TICK-1.3 — CriocobeH K pacueTy, IPOeKTHPOBAHUIO Y KOHCTPYUPOBAHHUIO B COOTBETCTBUH C
TeXHUUEeCKMM 3aJJaHUeM TUTIOBBIX CUCTeM, MPUOOPOB, JieTasieil U y3/10B Ha CXeMOTeXHUYeCKOM U
3JIEMEHTHOM yPOBHSIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

MPAKTHKYM
CamocrosTe/bHas

pabora cryjeHToB

BCET'O
Jlekuuu
JlaGoparopHbIit

TICK-1.1

TICK-1.3

TEXHOJIOTHYeCKHX JIa3epHBbIX KOMITJIEKCOB.

Paspen 1. JIa3ep — yHUKa/IbHBIH HCTOYHHK BBICOKOKOHI|eHTPHPOBAHHOM
sHepru. 1.1. KoapduipeHT cocpejoTOYeHHOCTH TerIoBOH SHEpruu.
XapaKkTepUCTHKK Pa3HbIX NCTOUHUKOB TEI/IOBOM SHepruu. ®usnyecKye NMPUHLMUITBI
paboTeI /1a3epoB, aKTHBHBIE CPe/ibl M BUABI MX Hakauky. Knaccudukanus v THITbI

3 6 naszepoB. 1.2. du3nueckue CBONCTBA J1a3ePHOTO U3/Ty4eHHs], OTpe/iestoLie 15 10 8 2 5 20
B3aUMOJIeHCTBHE U3/Ty4YeHus C MaTepranamMu. 1.3. OCHOBBI TEOPUH ONTHYECKUX
Pe30HaTopoB, K1acchpUKaLys pe30HaTopoB. Mo0BBIi COCTAB U KaueCTBO
n3nyuenusi. 1.4. JIa3epsl, UCIO/Ib3yeMble B MPOMBILIEHHOCTH. OBIijye cxeMbl

10

MOLITHOCTU U A/TATEIbHOCTU BO3,£[EI‘/’ICTBI/IH.

Pa3pen 2. BzanmopeiicTBHe /1a3epHOro U3/IydYeHHsi ¢ 00padaTsIBaeMbIM
MaTtepuasiom. 2.1. Pusnyeckrie 0CHOBbI TEOPUH B3aHUMOZeHCTBHSI J1a3epHOTO
H3/IydeHus ¢ BelljecTBOM. 2.2. KoadduLimeHTb! 0TpakeHHsI U MOIVIOLLEHHUSI JIa3ePHOTO
3 6 W3/IyueHHs IPY B3aUMOZENCTBHM C Pa3HbIMU MaTepranamu. 2.3. BausHue 16 8 6 2 8 20
TIO/IIpU3aL{y U3/Ty4YeHUs, SHepreTuueCKUux U BpeMeHHBIX ITapaMeTpOB U3JTyUeHHs
J1a3epa Ha B3auMo/ielicTBUe ¢ MeTa/namu. 2.4. O611jasi XapaKTepHUCTHKA METOZ|0B
06paboTKK META/I/IOB ¥ 3aBUCKMOCTb BH/A J1a3epHOii 06pabOTKH OT TIJIOTHOCTH

15

CrieljiajibHble BU/bI J1a3epHbIX TEXHOJIOTHH.

Paspen 3. Jla3epHble TeXHO/IOTHH, HCII0/Ib3yeMble B IPOMBIILIEHHOCTH. 3.1.
Jla3epHasi pe3Ka: HU3MUeCKUe POLIeCChl, BUABI, obopyaoBanue. 3.2. JlasepHas
CBapKa MeTaJlIoB: (pM3ndecKre TIPOLiecChl, BUABI, 06opyzsoBanue. 3.3. JlasepHast
3 6 HarlIaBKa: OCHOBHbIE Teriohu3nuecKue 1 rupoAuHaMUuecKye MpoLiecchl. 42 22 12 10 20 30
T'ubpu/HbIe TEXHOMOTHH HarUlaBKu. 3.4. JlasepHas Tepmoobpabotka. 3.5.
Tepmogedopmalys B MeTajlax Npy BO3AeHCTBHIH JIa3epHOT0 U3nydeHus. 3.6.

25

KOMIL/IEKCOB. 4.1. Cxema U I/1aBHble KOHCTPYKTHBHbIE

MonHbX CO2 n1a3epos.

Paszpen 4. OGopynoBaHHe yHHBEPCATbHBIX J1a3ePHBIX TeXHOIOTHYECKHX

TeXHOJIOTUUeCKUX KOMIUIeKCOB. 4.2. TBep/ioTe/bHbIe Jla3epbl U TEXHOIOTUYeCKHe
3 6 KOMIL/IEKChI Ha UX OCHOBE. 4.3. Bo/IOKOHHBIE Jla3epul U TEXHOJIOTUYeCKHe KOMITIEKChI 35 1 8 3 24 30
Ha MX ocHoBe. 4.4. ['a30Bble 3/1eKTpopa3ps/iHble 1a3epbl Ha OCHOBE
CaMOCTOSATE/ILHOTO Y HECAMOCTOSATE/ILHOTO paspsiJia. IMITy/IbCHbIe U HerpepbIBHbIe
CO2 nasepsl 4.5. YHHUBepca/bHble TeXHOJIOTHUecKre KOMILIEKChI Ha 0CHOBe

y3JIbl J1a3epHBIX

50

Bcero 3a 6 cemecTp

108 51 34 17 57 100 100

Bcero no gucuuninHe

108 51 34 17 57 100 100

3.2. JIaGopaTopHbIil NPAKTHKYM

No Homep n HaumeHOBaHMe pasjiesa
n/n JMCIIUTLTAHBI

Tema /1a60paTOpHOro NpPaKTHKyMa

Oo0neMm,

ayp.
JacoB

Pazgen 1. Jlazep — yHUKa/IbHBIN
1  |ucTouHMK
BBICOKOKOHILIEHTPUPOBAaHHOMW SHEPTHH.

Pe30HaTOp M FOCTMPOBKA J1a3epa. Mo/IOBbIN COCTaB U
KaueCTBO U3/TyueHus Jia3epa.

Pazmen 2. B3aumogeticTBre
2  |1a3epHOro U3/IMy4yeHus C
oOpabaTbIBaeMBIM MaTepHUaioM.

OHepreTuueckye U BpeMeHHbIe ITapaMeTphl
W3JTyueHUs jla3epa, U3MepeHre TVIOTHOCTH MOIITHOCTH
B (hOKa/IbHOM TISITHE.

Pazpen 3. JIazepHbie TeXHOJOTUH,
WCTIO/b3yeMble B IPOMBIIIIEHHOCTH.

O6opy0BaHKe W PeXXKUMBI JTa3€PHOU Pe3KH,
CTPYKTypa MOBEPXHOCTH pe3a.

O6opynoBaHNe W PeXXKUMBI JTa3ePHON CBAapKH,
MUKPOCTPYKTYpa IIIBa.

JlasepHasi 3aKajika MeTasula, MUKPOCTPYKTypa
TOBEPXHOCTH TIOCJTe 3aKa/KH.

Pazgen 4. ObopypoBaHue
6 |yHMBepCa/bHBIX JIa3epHbIX
TeXHOJIOTUe CKUX KOMIT/IEKCOB.

YCTpOMCTBO U PeKUMBI PabOThI TBEPAOTE/TBHBIX U
BOJIOKOHHBIX JIa3€POB.

Bcero

3a 6 cemecTp

17

3.3. CamocronaTenbHast padora crygeura (CPC)

| Ne ‘ Homep n HaumMeHOBaHue ‘

Copep)kaHue yueGHOro 3afaHus

‘Oﬁ'LEM,
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n/n pasjesia JUCHHUILTHHBI JacoB
N3yueHue rpeyCMOTPeHHBIX IPOrpaMMOi ANJaKTHUUe CKUX
1 |Pa3gen 1. Jlazep — e/IVMHUIL] 110 KOHCITeKTaM JIeKL[Ui U PeKOMeHyeMOoit 3
VHUKA/IbHBIA UCTOYHUK JIuTeparype.
BBICOKOKOHLIEHTPUPOBAHHOH |[ToArOTOBKA K BBITIOJIHEHHIO U 3aliuTe 1abopaTopHOil paboThl
2  [3Heprum. «Pe3oHarop ¥ 0CTUPOBKa J1a3epa. Mo/[0BbIi COCTaB U 2
KaueCTBO W3/Ty4YeHUs j1a3epar.
IToAroToBKa K BLIMIOJIHEHUIO U 3alIUTe 1a00pPaTOPHOI paboThI
. «DHepreTueCKrie ¥ BpeMeHHbIe TlapaMeTphl U3TyUYeHuUst
3 |Pa3gen 2. B3aumo/eicTeIe P p P P i 2
Jla3epa, u3MepeHue TVIOTHOCTA MOIITHOCTH B (POKaTbHOM
JIa3epHOTO U3My4YeHHsl C
TIITHE».
obpabarbiBaeMbIM —
Marepuaom N3yueHue ripeyCMOTPEeHHBIX TIPOrPaMMOM ANUJaKTHUe CKUX
4 eZIMHULI 110 KOHCTIEKTaM JIeKLIUA U peKOMeHAyeMOou 6
JIUTeparype.
N3yuenne ripeyCMOTPEHHBIX IPOrPaMMOM ANJaKTHUe CKUX
5 e[IMHULI 110 KOHCTIEKTaM JIEKLIUA U peKOMeHAyeMOou 11
JIUTeparype.
IToaroroBKa K BBIMOJIHEHUIO U 3alIKTe 1ab0paTOpPHOI paboThI
6 «O6opyoBaHUe U PesKUMBI JTa3ePHOM Pe3KH, CTPYKTypa 3
Pazpen 3. JlazepHbie PyA b P P » CTRYKTYP
MIOBEPXHOCTH pe3ay.
TeXHOJIOTMH, UCTI0/Ib3yeMble o 5 —"
B [IPOMBIITCHHOCTH. OATOTOBKA K BBITOHEHUIO 1 3allTe 1abopaTopHOH paboTsl
7 «ObopyoBaHle U pesKUMBI J1a3ePHOU CBapKH, 3
MUKPOCTPYKTYpa LIBa».
IToAroToBKa K BBIMOJHEHUIO U 3all{KTe 1ab0paTOpHOi paboThI
8 «JlasepHas 3aKajka MeTa/ijla, MUKPOCTPYKTYypa IIOBEPXHOCTH 3
TI0CJIe 3aKa/IKW».
N3yueHnne ripeyCMOTPEHHBIX TIPOTrPaMMOM AUJaKTHUe CKUX
9 e[IMHULI 110 KOHCTIEKTaM JIEKLIUA U peKOMeHAyeMOo 4
Pazgen 4. ObopynoBanve nuTepaType.
YHUBepCa/lbHBIX Jla3epPHbIX =
IMToAroTOBKa K BBITIOJTHEHHIO U 3alTUTe J1ab0paTopHOM paboThI
TeXHOJIOTHUe CKUX o
10 «YCTpPOUCTBO U peXXUMbI pabOThI ra30pa3psiHbBIX, 3
KOMILIEKCOB.
TBEpPZAOTe/bHBIX U BOJIOKOHHBIX J1a3epPOB».
11 IToarotoBka K UTOTOBOMY KOJIJIOKBUYMY. 17
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 45/ 6 |7 8 9/10(11/12|13 14 15|16 17
6 JIP, Otu. no JIP AP| | JIP, Otu. o JIP | |[IP JIP, Otu. o JIP OP| nud. 3au.

A

Ycii0BHBIE 0003HAYCHUSA:

[P — nuarHocTrueckasi paboTa;

JIP — naboparopHast pabora;
Ortu. no JIP — otuet mo JIP;

mud. 3au. — auddepeHIMPOBaHHEBIHN 3a4erT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:

JUarHoCTUYecKas pabora;
sabopatopHasi paboTa;
otuer 110 JIP.

IIpomexxyTouHas arrecTanus IIPOBOAUTCS B (hopMax:

(hdepeHIIMPOBaHHBIM 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
HaripaBjieHuto 12.03.05 JlasepHass mexHUKA U Jd3epHble mexHoaA02uU. JIMCLUIIIMHA peau3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.1 criocobHOCTh K aHa/MM3y 33/[au¥l 10 TIPOEKTUPOBAHUIO TUTIOBBIX CHCTEM, MPUOOPOB, Y37I0B U AieTanei
7a3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
ITICK-1.3 criocoGHOCTh K pacyeTy, MPOEKTUPOBAHUIO M KOHCTPYHUPOBAaHUWIO B COOTBETCTBUM C TEXHUUECKUM
3aJJaHUeM TUIIOBBIX CUCTEM, TIPUOOPOB, /leTaiell U y3/10B Ha CXEMOTEXHUUECKOM U 37IEMEHTHOM YPOBHSIX.

CofeprkaHve [AWCLUIUIMHBI OXBaTblBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C (PU3WYeCKUMH OCHOBAaMH TeOpPHU
TIOIVIOIIEHNH W OTPaKEHMsl JIa3ePHOTO M3/y4YeHHs, C OCHOBHBIM TEXHOJIOTHUeCKMM 000pyloBaHUEM W
KOHCTPYKTUBHBIMM y371aM{ YHUBEpCAlbHbIX JIa3ePHbIX TEXHOJIOTMYEeCKUX KOMILJIEKCOB U J1a3epHbIMHU
TeXHOJIOTUSIMU, UCII0/Ib3yeMbIMU CETOAHS B TPOMBIIILJIEHHOCTH.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B TUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ JMarHoctuyeckas pabora;
e jyabopaTopHasi paboTa;
e otuer 1o JIP.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

Tpe/[yCMOTpPEeHBI JIeKIIOHHBIe 3aHATHs (34 4.), 1abopaTopHbli pakTHKyM (17 4.), camocTosiTesibHasi paboTa
ctyzeHrta (57 4).
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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.

HaumeHoBaHue padoThI PexkomeHniyeMas inTeparypa prn?{ZN;KOCTB’
Pa3pen 1. J/Ia3ep — yHUKa/IbHBINA HCTOUHUK BHICOKOKOHIIeHTPHPOBAHHOM HEpPrum.
?;Z:;:Sﬁ:f? eﬂﬁgﬁ?;ﬂii?:ﬁ N. M. EBgoknumos, A. B. ®enuH. . JIasepHbie
o texHosnoruu: CIT6.BI'TY "BOEHMEX" um. /1. @. 3
eIHUL] 110 KOHCIIeKTaM JIeKLIUK U
pPeKOMeH/yeMOoM JInTepaType. Yerarosa, 2015 (1)
A. C. bopeiio, C. B. VBakuH. . J1azepbl: yCTpOICTBO U
IlogroroBka k BBIIO/THEHHUIO 11 nericrue: CII6.: Jlanb, 2016 (yacTh 3)
saupute naboparoproi paboTst B. I1. Betiko, E. A. [ITaxnHo. . COOpPHUK 3a/1au 110
«Pe30HaTOp 1 FOCTUPOBKA N143€PA. | 1a3anup v texronorusam: CII6.BI'TY "BOEHMEX" um. 2
MopoBbIM COCTaB ¥ KaueCTBO 1. @. YcruHosa, 2003 (pasaen 1)
W3/Ty4yeHHs a3epa».
Wrtoro no pasgeny 1 5
Pazpen 2. BzaumopelcTBHe J1a3ePHOr0 U3/Iy4eHus € 00padaTbiBaeMbIM MaTepHasioM.
N. M. EBgokumos, A. B. ®eauH. . Jla3zepHbie
HO/I[FOTOBK& K BBLITIO/JITHEHUIO U texHonoruu: CITI6.BT'TY "BOEHMEX" um. ﬂ; .
3amuTe 1abopaTopHOi paboTh Ycrunosa, 2015 (1)
«BHepI‘ETI/IquKI/Ie U BpeMeHHEIe B. II. BeﬁKO, E. A. [llaxHo. . C60pHI/IK 3aJa4 110 2
rapameTphbl U3/IyueHuUs jia3epa, nasepHbIM TexHojorusm: CIT6.: W3a-eo CIT6 I'Y UTMO,
U3MepeHue MI0THOCTH MOILHOCTH 2007 (uacts 3)
B (DOKa/ILHOM IIATHE». A. C. Bopetiio, C. B. BakuH. . JIa3epsl: yCTPONCTBO U
neiicteue: CII6.: Jlanb, 2016 (yacTsb 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.
N3yueHue npenyCMOTPEHHBIX A. T. I'puropbsHil. . OCHOBBI /1a3epHOM 00paboTKU
TpPOrpaMMoi ANJAaKTUUe CKUX MaTepuanoB: M.: MammuHocTpoenue, 1989 (5) 1
eZIUHHI] 110 KOHCITEKTaM JIEKLIMH U N. M. EBnokumos, A. B. ®enuH. . JIasepHbie
peKOMeHZyeMOU JuTeparype. texHojoruu: CI16.BT'TY "BOEHMEX" um. 1. ®.
IToAroTOBKa K BBIMOJTHEHHIO 1 YeruHoga, 2015 (2)
3amuTe 1a60paTOPHO paboThI A. T I'puropesuu, Y. H. uranos, A. 1. Muctopos. .
«OBopyI0BaHNe U PeXXIUMEI JlazepHble afiIUTHBHLIE TEXHOJIOTMU B MalLIMHOCTPOEHUU: 3
f[a3epH0f/i pe3KH, CTPYKTypa M.: I/IBA-BO MI'TY um. H. 3. BayMaHa, 2018 (3)
TIOBEPXHOCTH pe3a».
ITogroTroBKa K BBITIOIHEHUO U 3
3aiuTe 1abopaTopHOl paboThI
«O6opyoBaHKE U PEKUMBI
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Jla3epHOU CBapKW,
MHUKDOCTPYKTYpa ILLIBa».

[ToAroToBKa K BBIMOJHEHUIO U
3amuTe 1abopaTopHOi paboTh

«JIa3epHas 3akasika meTasuia, 3
MUKPOCTPYKTYpa OBEPXHOCTU
TI0C/Ie 3aKaaKu».

Wrtoro no pasgeny 3 20

Pazgen 4. O6opyaoBaHUe YHHBEPCATIbHBIX JIa3ePHBIX TEXHOIOTHUECKUX KOMILIEKCOB.

N3yuenue rpesycMOTpeHHBIX
TPOrpamMMOi AUAAKTHYECKUX . N. M. EBgokumos, A. B. ®eauH. . Jla3zepHbie 4
€/IMHUL] 10 KOHCIIEKTaM JIEKLIMK U texdosoruu: CI16.BI'TY "BOEHMEX" um. [I. @.
peKOMeH/lyeMOii TuTepaType. YctuHoBa, 2015 (2)
INoaroroBKa K BBITIOTHEHUIO 1 I'. A. bapaHos, A. B. Acraxos, A. K. 3uHueHKo. .
3aiuTe 1abopaTopHOi paboThI Mougsele TexHonoruueckre CO2-ma3epHble KOMITIEKChI
«YCTPOMCTBO U PEXKUMBI PAOOTHI Ha OCHOBe TOMNepeyHOro CaMoCTOSITe/IbHOTO pa3psija: 3
rasopaspsijHbIX, TBepA0Te/IbHbIX U CII6.: U3g-Bo [MTomutexH. yH-Ta, 2005 (BCe)
BOJIOKOHHBIX J1a3€POB». A. C. bopetimo, C. B. VBakuH. . J1azepbl: yCTpPOWCTBO U
T[ToAroTOBKA K HTOTOBOMY neuicreue: CII6.: Jlans, 2016 (9, 11) 17
KOJUIOKBUYMY.

Wrtoro no paspeny 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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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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E::ﬂzj:l lL.(J'Iamep — YHMKa/IbHBIA JaGoparopHas
3 6 BbICOKOKOHI[€HTPUPOBaHHOM 15110 8 2 > 20 1 10 patora,
IeHTPHPp Ortuer o JIP
JHEepPruu.
Pa3pesn 2. BzaumopeicTBHre Oruert 110 JIP,
3 6 |/1a3epHOro u3jay4eHus C 16 8 6 2 8 20 | 15 |/IaboparopHas
o0pabdaTrbIBaeMbIM MaTepPHAIOM. pabora
Pazpgen 3. JIazepHble TeXH0/10IUH,
3 6 |ucmonb3yemble B 42 | 22 | 12 10 20 30 | 25 | Oruer mno JIP
NPOMBIIIIEHHOCTH.
Pa3zzien 4. OGopyaoBanue Oruert 110 JIP,
3 6 |yHuBepca/JbHBIX JIa3epPHBIX 35 | 11 8 3 24 30 | 50 |/TaboparopHas
TeXHO/IOTUYEeCKUX KOMIIJIEKCOB. pabora
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero no agucuuIinHe 108 | 51 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

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 n/I0THOCTE MOLIJHOCTH JIa3ePHOT'0 U3/Iy4eHHs Ha MMOBEPXHOCTH MeTasl/In4yeCKOro
Tesa, NPy KOTOPOU BO3HUKAET I/1aB/eHre oBepXHOCTH? (B oTBeTe yKaXkuTe CTerneHb
necsry, T. e. uncia «X»: 10AM(X) Bt/cm2)

KakoBa riry01Ha MpOHUKHOBEHHUSI J1a3epPHOT0 M3/Iy4eHus: B MeTawt? (B oTBeTe ykakute
YMCJI0, Pa3MEePHOCTh €JUHUL] - MUJIJTUMETPbI)

Kak n3meHsieTcst IpOITyCKaroIasi CloCoOHOCTh MEeTaJl/IOB MPY MOBBIIIIEHUH YaCTOTHI
TNaZlarolleil Ha HUX 57eKTPO-MarHUTHOM BOJIHBI BhIllIe 3HaUeHHs Ty1a3MeHHON
(JIeHrMIODOBCKOM) YaCTOTHI?

KakoBa cKOpOCTh OX/1aKZAeHus1 CTasieil py j1a3epHOi 3aKajkKe C OrjiaBjieHeM
noBepxHOCTU? PasmepHOCTh «K/c». (B OTBeTe yKakuTe fraria3oH B popmaTe X1-X2,
rie X1 — cTemneHb AeCsATH JJ1s1 HYDKHEH rpaHuLibl, X2 — cTeleHb JeCsITy /1S BepxXHel
rpanuLpl; K npumepy, eciu auanasoH cocrtasasgetr 10A0 — 1041, To 3anucark Hy>KHO 0-
)

KakoBa nyI0THOCTE MOLIJHOCTH JIa3€PHOT'0 U3/Iy4eHHs Ha MMOBEPXHOCTH MeTasl/In4eCKOro
Tera, IpX KOTOPOU BO3HMKaeT 3po3us? (B oTBeTe ykakuTe CTeleHb JECATH, T. €. UUC/Ia
«X»: 10AM(X) Bt/cMm2)

Bonpocbl 3akpbimozo muna:

Kakwue pe)xriMbl pabOThI /1a3epOB IPUMEHSTIOTCSI B JIa3€PHOM TEXHOJIOTUH?

1. HerpephIBHBIN

2. UMITYJTbCHBIN

3. UMITy/IbCHO-TIePUOANYeCKUN
4. BCe 1epeyrc/ieHHble

Kaxkoe AEﬁCTBHe CBeTa MCIT0/Ib3yeTCA B na3epH0171 TeXHOJIOTUU?

1. 6uosioruueckoe

2. TepMUUeCKOe

3. hoTo31€eKTprYeCKoe
4. BCe niepeuynciieHHbIe

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

1. yBesiuunBaeTcs

2. yMeHbIlIaeTCst

3. He U3MeHsIeTCs

4. 30Ha TePMUUYECKOTO BIUSIHUSI OTCYTCTBYeT
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Ne 4 Kakwue riporjecch! UCO/IB3YOTCS J1 CBAPKU B PEXXKUME TEeIUIONPOBOLHOCTH?

1. ru1aBieHre U UcriapeHue

2. abnanys

3. HarpeB 6e3 Or/IaB/IeHNS TOBEPXHOCTH

4. nnaBneHvie 6e3 MHTEHCUBHOTO HUCTIapeHUs

Ne 5 B kakom pexxuMe 0CyI11leCTB/SIETCSA Jla3epHOE TeEPMOYNPOYHEeHue?

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

4. Tipu TF0O0M U3 TTepeurCc/IeHHbIX

Ne 6 B kakoM pexuMe OCyI11leCTB/IseTCs Jla3epHas pes3Ka?

1. ru1aBsieHne U UcriapeHye

2. OKHUCJIeHHe

3. ripu /1r060M 13 TIepeurcIeHHbIX
4. HY TIpY KaKOM U3 [1ePeurC/IeHHbIX

Ne 7 B kakoMm pexrMe 0OCy11leCTB/sIeTCA Jla3epHas pe3Ka?

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

4. Tipu 1t0O0M 13 TTepeurCIeHHbIX

Ne 8 [I7ist Kakux BUZIOB Jla3epHOH 00paboTKY NMpUMeHsIeTCs Jla3epHast 3po3us?

1. cBapka

2. TepMoobpaboTka

3. HarIaBKa

4. mpo1vBKa (CBepJieHHe) OTBEPCTHI

Ne 9 Kaxkue mpotiiecchl UCTOb3YIOTCSA /I/Isl CBAPKHU B PEXKUME TVTYOOKOTO TIPOT/IaB/IeHUs ?

1. nyiaBneHre U UCTIapeHue

2. abnsys

3. HarpeR 6e3 orIaB/IeHUs TIOBEPXHOCTH

4. nnapyieHvie 0e3 UHTEHCUBHOTO HCTIapEHUSI

Ne 10 KakuMu 13 nepeunc/ieHHbIX METO/OB OCYIIIECTB/ISIETCS Jla3epHasi MUKpOoOpaboTka?

1. MeToz HeMOCpPeICTBEHHOTO YKCITOHUPOBAHUS
2. MeTOZ TIPOeKLWH 11abyoHa

3. BCeMH Tepeunc/ieHHbIMU

4. HU OfIHUM U3 NIepevrC/IeHHBIX

IICK-1.3
Bonpocbl omkpbimozo muna:

Ne 1 BerurciuTe xapakTepHyO [J/IMHY TelJIONPOBOAHOCTH /IS IUIaCTHHBI U3 ctamu 0X17T
(TerutonipoBogHOCTL 25 B1/(M Tpag) rpu 20°C), pu AUTeTLHOCTU BO3JeNCTBUS
naszepHoro usnyuenus 0,1 cekyHzga. Omeem Oatime 8 MUAIUMEMPAX, OKPy21u8 00 4en020
3HAUeHUs..

Ne 2 BrruvcvTte XapakTepHyto JJIMHY TeIUIONPOBOAHOCTH AJIsl TIaCTUHBI U3 cTany Cranb 10
(terutonipoBogHOCTL 83 BT/(MTpax) ripu 27°C), TIpy AUTeTHLHOCTA BO3AENCTBUS
nasepHoro usayuenus 0,01 cekynga. Omeem daiime 8 MuAIUMemMpax, OKpyaaue 0o
Yen020 3HaUeHusl.

Ne 3 BriurcuTe XapakTepHyO JJIMHY TelJIONPOBOAHOCTH AJis IJIaCTHUHBI U3 cTtanud 0X17T
(TerumompoBoaHOCTH 25 BT/(M-Tpaz) nipu 20°C), npu IUTeNbHOCTUA BO3/AeHCTBUS
nasepHoro usnyuenus 0,01 cexkynza. Omeem daiime 8 MUAIUMEmMpax, OKpyanug 0o
4en1020 3HaUeHUsl.

Ne 4 BrrunciuTe XxapakTepHyO [J/IMHY TelJIONIPOBOAHOCTH /I IVIaCTUHBI U3 ctanu Cranb 10
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

(terumonpoBoaHOCTH 83 BT/(M Tpaz) nipu 27°C), pH JIUTENLHOCTUA BO3/eHCTBUS
nazepHoro usnyuenus 0,001 cekynga. Omeem Oatime 8 MuaIUMeMpax, okpyaue 00
4en1020 3HaueHUsl.

Brrurcire XapakTepHYIO JIJTUHY TeTUIOTIPOBOAHOCTH /ISl TUVIACTUHBI U3 CTald
12X2M®CP (TerionpoBogHocTs 33 B1/(M-Tpan) npu 20°C), ipu JIUTETEHOCTU
BO3/eMCTBUS J1a3epHOTO U3nyueHrsi 1 MUKpoceKyHaa. Omeem ddiime 8 Muaiumempax,
OKpYy2/1u8 00 |e1020 3HaAUeHUsI.

Kakast niacTviHa CUMTaeTCsi TEpPMUUECKH TOHKOM?

Omeem Oatime 8 ¢popmame: «Tepmuuecku moHKOI s18Asiemest makasi nAacmuMd, o
Komopoll <ycao8ue>»

Kakoe Tei0 MO>KeT CUMTAThCsI TT0TyOe CKOHEUHBIM TIPY PellieH|H 3a/jauu
TETIONIPOBOJHOCTH?

Omeem Oatime & hopmame: «Teno moxcem cuumambcs noaybecKoHeUHbIM, ecau
<ycnogue>»

Kakue cxembl yripaB/iieHust 1a3epHBIM JIyuOM TIPUMEHSIFOT B JIa3ePHBIX TeXHOJIOTHYUEe CKUX
yCTaHOBKax"?

Omeem cchopmynupytiime 8 popmame: «/Inst ynpagneHus 1a3epHbIM Ty4OM 8 1a3ePHbIX
MexXHON02UUeCKUX YCMAHOBKAax NPUMeHSIIom cxembl: <cxemal>, <cxema2>, ...
<cxemalN>.»

B kakux ciyyasx ja3epHo 06paboTKu MaTepuasioB (11 craneid tuma 20, 45 u T.1.),
HabMIOIaeTCs CTO/0UATO-AEHAPUTHOE CTPOEHHE (TTPEUMYIIe CTBEHHBIH POCT IVIaBHBIX
ocell IeHJpUTOB)?

B omeeme Heobxo0uMo ykazamb pexcum pabombi aa3zepd, Xapakmep 3Hepeuu 8
umnynbce (601blWas, Ui MaaeHbKas), OAumenbLHOCmMb umnyabca (boabwias, uiu
ManeHbKas), d makdice npueecmu npumMep XapakmepHozo Jaasepa (He ykasbleasi Mooenb).
Kak MO>KHO mpe/joTBpaTuTh 00pa30BaHUe OKHMC/IOB MPH JIa3e€PHOM CBEP/IEHUH
OTBEPCTHUI?

Omeem Oatime 8 ¢popmame: «/Ins npedomepaiyeHuss 06pazoeaHusi OKUCA08 npu
/lazepHOM ceep/eHuU omeepcmuli Heobxooumo: <ycnosue 1>,<ycnaosue2>, ... <ycnoeue
N>»

Bonpocbl 3akpbimo2o muna:

Kaxkue abeppaiiyi 0Ka3bIBatOT HauboJIbillee BIMSHUE Ha (hOPMY MSITHA M3/TyUeHHs] PU
WCTIOIh30BaHUM C(heprueCcKo OTITHKH?

1. axpomaTusm
2. KOMa

3. chepuueckas
4. pucropcus

Kak usmeHsieTcst pacxoJUMOCTh JIa3epHOTO W3/TyUeHus TIPU YBeTMUeHUH Ync/ia
reHepUpyeMbIX MOA?

1. yBenmumnBaeTcs

2. yMeHbILIaeTcs

3. He U3MeHseTcs

4. pacXoJUMOCTb OTCYTCTBYeT

Kak u3meHsieTcs1 pacXo4MMOCTb JIa3ePHOTO U3JTy4YeHusl 3aJaHHOM /I/TMHBI BOTHEI C
yBeJIMYeHHeM BbIXOJHOM anepTyphbl U3nyvaresis?

1. yBenmuuBaeTcs

2. yMeHblIIaeTcs

3. He U3MeHseTCs

4. pacxoJUMOCTb OTCYTCTBY€eT

C Kakoii 11e/1bI0 T10/IaeTCsl TEXHO/IOTUUeCKUM Ta3 TIPY Ta30/1a3epHOM pe3ke?

1. st ynasieHus pacriaBa U3 30HbI pe3KH
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2. 7S OXJIaXKeHUs1 0OpabaThiBaeMOro MaTepuara
3. 151 yAaneHus BpeJHbIX IIpUMeceit
4. ny1st BCexX Tiepeurc/IeHHbIX Liesiei

Ne 5 3a cyet yero oOpasyeTcs U Mof/Iep)KUBAETCs TIAPOTa30BbIii KaHasl TIPU CBapKe C
ry0OKUM MPOTUIaBIEHHEM?

1. 3a cuet cus JaBneHUs IapOB MeTasla

2. 3a CUET CUJ/I TIOBEPXHOCTHOT'O HATSKEHMSI
3. 3a cyeT 00enx MepeuncIeHHbIX CU

4. mapora3oBbIii KaHal He obpa3syeTcs

Ne 6 Kaxkue ObIBaIOT CIIOCOOBI /1a3ePHOTO CBEPJIEHMS?

1. mpsimoli, 0OpaTHBIM, PeBEPCHBIH, LUK/IAYe CKUM

2. BO3BPaTHO-TIOCTYIaTe/IbHbIN

3. y/lapHbIH, KOMBIEBON, MOHOUMITY/IbCHBIH, 111a0/I0HHbIH
4. BCe TiepeuynciieHHbIe

Ne 7 KakuMm criocoboM TofiaeTcst MpycaiouHbll MaTepyas Ha YIIPOUHSIEMYIO TTOBEPXHOCTh
TIPY JIa3epHOU HarllaBKe?

1. ¢ TIOMOII[bIO IUTUKEPHBIX 0OMa30K

2. C TIOMOIIIBIO TIOPOIIKOBBIX MUTATe ek

3. M00BbIM 13 MePeUrCIeHHBIX CII0CO00B
4. HY OJTHUM U3 TIEPEUHC/IEHHBIX CIT0COO0B

Ne 8 Kakue Turibl 1a3epoB Harboee 4acTh MPUMEHSIOTCS B JIa3€PHOM TEXHOJIOTHUH?

1. MUAT":Nd3+ , CO2-5PJI 1 BOJIOKOHHbIE
2. He-Ne

3. CO2-r4J1

4. XKWJT u HF-HXJI

Ne 9 Kakwue Turibl GoKyCHPYIOITHUX ONMTHYECKUX CUCTEM MPHUMEHSIIOT B Jla3epHOMH
TeXHOJIOTUU?

1. nuH30BbIE

2. 3epKaJibHble

3. BCe mepeuncieHHbIe

4. HU OJIVH U3 NepPeYnC/IeHHbIX

Ne 10 Kakoe nonokenue hokyca obecrieunT MakCUMasbHYIO TIyOHUHY TIpU TIpoliecce
JIa3epHOr0 CBepJIeHUs] OTBEPCTUS?

1. Ha He0o0/TbIIIOM PacCTOSIHUM 3a TIOBEPXHOCTHIO MaTeprasa
2. Ha nosepxHOCTHA MaTepurasa

3. Ilepes MOBEPXHOCTBIO MaTepuasa

4. I'my6oKo 3a TTOBePXHOCTBIO MaTepHara
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