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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
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
EBgokrMoB MiBaH Muxaii/ioBud, K.T.H., IOL[€HT

Kadenpa N1 JIABEPHAS TEXHUKA
[TonoB EBrenuii OyapaoBuy, K.T.H., AOL[EHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueii nporpammel U1 JTABEPHASI TEXHUKA

3apenyromuii kadeapoit bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N1 JIABEPHASA TEXHUKA

3aBepytomuii kKadeapoii Bopeiiio A.C., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIABEPHBIE TEXHOJIOI'MA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-1.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

DOpPMUPOBAHHIO KOMITETEHIHH CTYXKUT JOCTKEHUE C/IeIYIONIUX Pe3y/IbTaToB 00pa30BaHuUs:
IIK-1.1

3HAHUS:

Ha yPOBHE BOCTIPOW3BE/I€HHUSI:

- OCHOBHBIe (pr3HUeCKre TIPOIeCChI Ta3ePHOM TeXHOJIOTHH;;

Ha YpOBHE TIOHUMaHUS:

- MOHUMAHUIO TTPUHIIUIIOB B3aUMO/IeHCTBHS J1a3epPHOT0 U3/TyUeHHsI C BEIIIeCTBOM;

- TpeOOBaHMs1 K XapaKTePUCTUKaM TPOMBILLIIEHHBIX JIa3ePHBIX KOMIIEKCOB, TIpeiHa3HaYeHHbIX IS

PEe3KH 1 CBapKW;

- OCHOBBI MPOEKTUPOBAHUSI TIPOMBIIIIJIEHHBIX JTa3ePHBIX KOMIUIEKCOB Ha 0a3e pa3iuyHbIX THUIIOB

/1a3epoB;;

Ha ypOBHe Mpe/CTaB/IeHUN:

- (hu3nyeckre CBOMCTRA JIa3€PHOTO M3/TyUeHUs U TIOIVIONeHHe U3TyUeHUs Pa3HbIMU MaTepuaiaMu;

- OCHOBHBIE METO/Ibl JIa3epPHOM TeXHOJIOTHY;

- SHepreTUyecKre 0COOEHHOCTH TMPOLIECCOB JIa3ePHOU TEXHOJIOTHY;

- 0COOEHHOCTH JTa3ePHBIX CyOTPAKTUBHBIX TEXHOJIOTH;

- 0COOEHHOCTH JTa3ePHOU CBAPKH Y 3aKaJIKy;

- 0COOEHHOCTH JIa3€PHOTO JIETUPOBAHUS U HAT/IABKWY;

- 0COOEHHOCTH JTa3ePHBIX a/TUTUBHBIX TEXHOIOTHI;

- ocobeHHOCTH /1a3epHOM oTonuTorpaduy;;

YMeHuUsi:

OlLIeHWBaTh He0oOXOAUMOCTh M 1]e/1ec000pa3HOCTh MPUMEHEHUs] MeTOAOB J1a3epHOM TeXHOJIOTWW [ijist
00paboTKM KOHKPETHBIX JleTaslel;

BLIOMpATh J1a3ep U HeoOXoZrMoe 000pYIOBaHKe IS pellieHUs KOHKPETHOM TeXHO/IOTMUYeCKOU 3a/1auy;

HABbIKU:

BBIOMpATD J1a3epHOe TeXHOIOruYecKoe 00opyzoBaHue /71t 00pab0OTKH MaTepraaoB MeTOJaMH Jla3epHOU
TeXHOJIOTHH;

Ha3HauaTb PeXXUMBI Jla3epHOM 00paboTKH KOHCTPYKLIMOHHBIX MaTepHasos;

TI0/Tb30BAHUS TUTIOBBIMH ITPOTPAMMHBIMU TIPOAYKTAMH [I7IsI PEIIeHHsT TIPOEKTHBIX U HayUHBIX 3a7iau.
K-1.3

3HAHUS:

Ha ypOBHe TpeJCTaBIeHUM:

- SHepreTU4ecKre 0COOEHHOCTH TPOLIeCCOB JIa3ePHOU TEXHOJIOTHY;

Ha yPOBHE BOCTIPOW3Be/I€HHUSI:

- OCHOBHBIe (pr3HUecKrie TIPOIeCChl Ta3ePHOM TeXHOJ/IOTHM;;

Ha ypOBHE TIOHUMaHUS:

- IOHUMAHUIO TIPUHIIUIIOB B3aUMO/IeHCTBHS JIa3epPHOT0 U3TyUEHHS C BEITIECTBOM;

- TpebOBaHUs K XapaKTePUCTHKAM MPOMBIIIIIEHHBIX JIa3€PHBIX KOMILIEKCOB, TIPe/IHA3HAYEHHBIX JI/Is]

PEe3KH 1 CBapKW;

- OCHOBBI MPOEKTUPOBaHUSI TIPOMBILIJIEHHBIX JTa3ePHBIX KOMIUIEKCOB Ha 6a3e pa3nuyHbIX THUIIOB

/1a3epoB;;

YMeHuUsi:

OLIEHMBaTh HEeOOXOMUMOCTh U 11e/1ec000pa3sHOCTh MPUMEHEHUsS] METOZIOB J1a3epHOM TEXHOJIOTUU [Iis
06pabOTKU KOHKPETHBIX JIeTaslel;

OLIeHMBaTb TlApaMeTpPhl ONTHUYECKUX, TMAPOAUHAMUYECKUX, TelIopU3nUeckKux W MeXaHHueCKHX
SIBJIEHUH B JIa3ePHBIX TEXHOJIOTHUECKUX TIPOL[eCCax;

HABbIKU:

B/IaZleHUs] METOJUKaMH pacyeTa Harpepa Tesla TpU BO3/IeHCTBUY J1a3epHOTO W3/TyUeHus;

TMO/Tb30BaHUS TUTIOBLIMU MPOTPAMMHBIMH MTPOYKTaMU JIJIs PEIIeHUs] TPOEKTHBIX U HAYYHBIX 3a/1au.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuymnmna JIASEPHBIE TEXHOJIOI'UUA siBnisieTcs JUCHUTIIMHON YacTH, (hopMHUpyeMon
y4acTHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 12.03.05
JlasepHas mexHuKa u sa3epHble mexHoa02uU.

CogeprkaHue JUCLUIVIVHBI ABISeTCS JIoruyeCKuM npogospkenueM gucuuiuive: OCHOBBI OIITUKA,
DPU3UKA.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
MCCJIENOBATEJIbCKASI PABOTA, IIOAI'OTOBKA K IPOLOEAYPE 3AIIUTBI M 3AIIUTA
BBIITY CKHOU KBAJIM®UKAIIMOHHOU PABOTBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBI3aHHOMU C
NIPOeKTHPOBaHUEM, KOHCTPYUPOBaHKEM 1 TEXHO/IOTUSIMU NIPOU3BO/CTBA J1a3ePHON TeXHUKHU

¢ OIIK-3 — CriocobeH MpoBOUTE SKCIIepUMeHTabHble UCCIe[0BaHUs U U3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh TIO/TyUeHHbIe JaHHbIe C YUeTOM CreLu(UKY METOL0B U CPe/iCTB Jla3ePHbIX UCC/IeI0BaHUM
Y M3MepeHU

e [IK-1.1 — CriocobeH K aHa/M3y 3aJja4u 110 IPOeKTUPOBAHUIO TUIIOBLIX CUCTEM, IPUOOPOB, y3/I0B U
JieTaseli la3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IEKTPOHHBIX TIPUOOPOB U CHUCTEM

e [IK-1.3 — CniocobeH K pacyeTy, IpOeKTHPOBaHHIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBUHU C TEXHUUECKUM
3a/laHeM THUIIOBBIX CHCTeM, IPHOOPOB, /leTajiell U Y3710B Ha CXeMOTEXHHUECKOM U 37IEMEHTHOM YPOBHSX



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.1
TIK-1.3

Pazpaen 1. Pasgen 1. O0uyue cBejeHUs 0 JIa3ePHOM TEXHO/IOTHH U JIa3ePHOM
oGopyaoBanuu. 1.1 OCHOBHbIE METO/IbI JIA3ePHOM TEXHOJIOTUH. DHepreTHyecKue
0COOEHHOCTH MPOLIECCOB J1a3epPHON TEXHOIOTUH. MeCTo /la3epHbIX TEXHOIOT Ui
CpeAy MPOYKX SHEpPreTHUeCKUX MeToZ0B 06paboTku Matepraos. 1.2 JlasepHoe
TeXHOJIornueckoe 060pyzoBanue. TexHOMOrUYeCKHUe 1a3epbl. MaHUITY/ISTOPEI.
TexHo/oruueckue YCTaHOBKHU. TexHo/ornyecKkue KOMIIJIEKChI.

12

Paspen 2. Pasaen 2. OnTuyeckue cxeMbl J1a3epHoii 00pabdoTku. 2.1 Pe3oHaTopsl
TeXHOIOrMYeCKHX /1a3epoB. 3epKasbHble U TMH30BbIe (hOKYCHPYIOILHe CUCTeMbI U
00beKTHBEI. 2.2 AGeppaljiy B JIa3epHOI TeXHOIOTHH.

15 10

Paspen 3. Pazaen 3. OcHoBHBIe (hH3HUeCKHe MPOLIeCChI JIa3ePHOi TeXHO/IOTHH.
3.1 TTornolieHue U3myyeHNs: KOHCTPYKLMOHHBIMU MaTepuanamiu. 3.2
BsanMoyieiicTBre M3mydeHus C BelrlecTBoM. Harpep momybeckoHeuHoro Tea
Hero/BUKHBIM UCTOUHUKOM. HarpeB TepMUUeCKY TOHKHX I/IaCTUH Hero/BKHbIM
ncrouHrkoM. HarpeB nony6eckoHeqHOro Tesa JBIKYLIMMCS HCToYHHKOM. Harpes
TepMUYeCKH TOHKHX IUTACTHH JBIDKYILMMCST UCTOUHHMKOM. 3.3 TInaBneHue oy,
JieiicTBHeM y1a3epHOro u3yyenus. JlasepHas 5posusi. JlasepHasi na3ma.

22

12

10

10 20

Paspen 4. Pasjien 4. JIasepHble cy6TpaKTHBHBIE TeXHO/IOTHH (/1a3epHoe
pasjiesieHue MaTepuasioB). 4.1 JlasepHas peska. 4.2 JlasepHoe cBepiieHue. 4.3
JlasepHasi rpaBUpOBKa ¥ MapKHpOBKa. JlasepHasi OUMCTKa [IOBEPXHOCTH. 4.4
OCHOBHBIE TIPUHLIUIIBI U CroCo6bL. YCTPOﬁCTBO CTAHKOB, [TPUMEHsIEMbIE Jla3ephl.

25

15

10

10 15

Paspen 5. Paszpen 5. JIazepHas cBapKa M 3akaska. 5.1 Knaccudukaiys nasepHoi
cBapku. 5.2 O6opyzoBaHue J1s1 1a3epHO cBapKH. 5.3 dU3nuecKre NpoLecChl MpU
J1a3epHOIi cBapKe MasIbIX TO/LMH. PH3KyecKre NpoLecchl NMPH J1a3epHOM cBapke C
r1y6oKUM nporiaBiaeHreM. Kputepun 3¢bdeKTHBHOCTH J1a3epHOii CBapKH.
Jledopmary 1 HanpsbKeHusl, BOSHUKAIOLIMe NPY Jla3epHOii cBapke. ['opsiuee u
XOJIOZHOE TpeLHOo0Opa3oBaHue Npy cBapke. OCOGEHHOCTH CBapKU Pa3/IM4HBIX
MarepuasioB. 5.4 JlasepHas 3akasika. CTpyKTypHbIe [peBpallleHHsi B MeTajllax Moj,
nieficTBHEM J1a3epHOro M3/iyueHust. JlazepHasi 3aKajika 6e3 (hasoBbIX TpeBpalLeHHi.
Jla3epHasi 3aKaJjKa C OIl/IaBleHHeM T0BePXHOCTH.

10

10 20

Paspen 6. Pazgen 6. J/IazepHoe ernpoBaHde H HamiaBKa. 6.1 Teruodusuueckue
TIPOL{eCChI IIPY J1a3epPHOM JIETUPOBaHUM U HarviaBke. 6.2 ['napoguHaMuyueckue
MPOLIeCChI TIPH JIa3ePHOM JIerMPOBaHMM M HaraBke. 6.3 TexHonoruyeckue
rapameTphbl M 10Ka3aTe/1 Jla3epPHOro JIeripoBaHusl. YCTPOMCTBa 110/jaun NpUCcazioK.
Pacuer PKEKTOPHOT'O MUATATeIA.

10 10

Paspen 7. Pa3aen 7. JIasepHble ajfJUTHBHbIE TeXHO/I0TUH. 7.1 OCHOBHbIE
TIPUHLIMITBL M CIOCOOBL. 7.2 YCTPONCTBO CTaHKOB, IPHMeHsieMble Jlazepsl. 7.3
IpenMyliiecTBa aAAUTUBHBIX TeXHOIOTHHA.

10 5

Paspen 8. Paspen 8. JIazepnas dorosmrorpadus. 8.1 OCHOBHbIE TIPUHLIUIBI U
croco6bl. 8.2 YCTPOHCTBO CTaHKOB, IPHMEHsIeMbIe J1a3ephl.

10 5

Paspen 9. Pazgen 9. J/Ia3zepHas MukpooGpaborka. 9.1 Onepanuy, IpuMeHsieMble B
n1a3epHOit MUKpoo6paboTke. 9.2 MeTozb! 1a3epHOM MUKpoo6paboTku. 9.3
YCTPOWCTBO CTAHKOB, IIPUMEHsieMble J1a3epbl.

10 5

Bcero 3a 6 cemectp

108

51

34

17

57

100 100

Bcero no AucHyIUinHe

108

51

34

17

57

100 100

3.2. JIaGopaTopHbIii NPAKTUKYM

HOMep U HAMME€HOBAHHE pa3jesia JUCIIUMII/IUHBI

Tema /1abopaTopHOro NpakTUKyma

Oo0neMm,

ayq,.
yacoB

Paszen 1. Pazgen 1. Obuue cBeieHUs 0 Jla3epHOH
TEXHOJIOTUH U JIa3ePHOM 000pYyI0BaHUH.

I/IBMepeHI/Ie MJIOTHOCTU MOILIHOCTHU
H3/TyUeHHs TEeXHOJ/IOrMUeCKOro Jia3epa

Pazgen 3. Pa3zen 3. OcHoBHBIe (hr3nyecKue

BrusiHve peXkuMoB paboThI 1a3epa Ha
Jla3epHOe CBepJieHre OTBepPCTUi

TpoLeCChI HaBepHOﬁ TeXHOJIOTHUH.

BnusHue TomyHbl 006pasiia Ha
Jla3epHOE CBepJIeHUe OTBEPCTUH

BnusiHue pexkMoB paboTHI Jla3epa Ha
OuMIl[eHVe TTIOBEPXHOCTU

Pasgnen 4. Pa3nen 4. JlazepHble CyOTPaKTUBHBIE
TeXHOJIOTMH (/la3epHOe pa3jeseHre MaTepyuasioB).

BnusiHMe 3arpsi3Hstolero Marepuasa
Jla3epa Ha OuMIlleHHe TTOBePXHOCTH

BausHre TOMIMHBEI MaTepHraa Ha
CKOPOCTb JIa3ePHOMW Pe3Ku

Bcero 3a 6 cemecTp

17

6
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

Homep u HaumMeHOBaHMe pa3jiesa
JUCIUTL/THHBI

Copep)kaHue yueOHOro 3aaHus

Oonem,
4acoB

Pasgen 1. Pa3gen 1. O61ue cBefeHus
0 JIa3ePHOM TeXHOJIOTMH U JIa3ePHOM
000pyZ10BaHUH.

W3yueHue rpeyCMOTPEHHBIX IPOTPaMMOM
JUAKTUUeCKUX eUHUL] TI0 KOHCIIeKTaM JIeKLUA U
peKoMeHJyeMoM iTepaType

ITozAroTOBKA K BBITIOJTHEHUIO U 3aLLTe 1ab0paTopHOi
paboTsl «/3MepeHue MIIOTHOCTH MOLLIHOCTH
W3JTyueHHsl TEXHOJIOTMUEeCKOTo Jla3epa»

Paszpen 2. Pasgen 2. Ontrueckue
CXeMbl Jla3epHOM 00paboTKH.

M3yueHne 1pelyCMOTPEHHBIX IPOTPaMMOM
JUaKTUUeCKUX eUHUL] TI0 KOHCIIeKTaM JIeKLUA U
peKoMeHJyeMoM iTepaType

BrinonHeHue WHIVBUYa/IbHOTO JOMAIITHEro 3aJaHusd

Pazgen 3. Pazpen 3. OCHOBHbIe
(hu3uUeckue Mporiecchl Ja3epHot
TEeXHOJIOTUH.

W3yuenue ripejyCMOTPEHHBIX TIPOTPAMMOM
MUAAKTAYEeCKUX eTUHUI] 110 KOHCTIEKTaM JIEKI[UH 1
peKOMeHJyeMOoH hTepaType

BrinonHeHye UHAVBHU/YaTBHOTO JOMAIIIHeTO 3a/IaHusI

[MToAroToBKa K BBITIOTHEHMIO 1 3aljUTe J1JabopaTopHOi
paboThl «BusHUE peXXUMOB pabOoThI Jla3epa Ha
Jla3epHOe CBepJieHHe OTBepPCTHI»

IMToAroToBKa K BBITIOJTHEOHMIO U 3alljUTe J1JabopaTopHOi
paboThl «BusiHYE TOJIIMHEI 00pas3ija Ha Jla3epHoe
CBepJieHue OTBepCTUM»

10

11

12

Paszpen 4. Pasgen 4. JlazepHele
CyOTpaKTUBHBIE TEXHOJIOTUU
(y1a3epHOe pa3/esieHre MaTepHasoB).

W3yueHue mipe/lyCMOTPEHHBIX ITPOTrPaMMOoi
IUAAKTAYeCKUX eJUHUL] [10 KOHCIIEKTaM JIEKL[UH U
PEeKOMeH/yeMOU JIuTepaType

TToaroTOBKA K BHIMOIHEHUIO U 3allUTe J1abopaTopHOi
paboThl «BusHUEe peXXUMOB pabOoThI Jla3epa Ha
OUHIL[eHHEe TIOBEePXHOCTH»

[MToAroToBKa K BBITIOHEHUIO U 3aljuTe JIabopaTopHO
paboThl «BrMsHYE 3aTrpsI3HSIOIIEr0 MaTepyara jasepa
Ha OUMII[eHHe TTOBEPXHOCTH»

IToaroToBKa K BHINOIHEHUIO U 3alljUTe 1abopaTopHOi
paboTe! «BrysiHYe TOMIMHBI MaTepyasa Ha CKOPOCTh
JIa3epHOU pe3KU»

13

14

Paspgen 5. Pa3gen 5. JlazepHasi cBapka
Y 3aKaJika.

V3yyeHue npelyCMOTPEHHbIX IIPOrpPaMMOii
JUaKTUUeCKUX eZJUHUL] IT0 KOHCIIeKTaM JIeKLUHM 1
peKOMeHyeMOU TuTepaType

BrITiosTHeHWe UHIUBUAYaIBHOTO IOMAIITHero 3a/jaHus

15

Paspen 6. Pasgen 6. JlazepHoe
JIerupOBaHHe U HarljlaBKa.

W3yueHue rpeyCMOTPEHHBIX TIPOTPAMMOM
MUAAKTUUECKUX eIUHUIL] 10 KOHCIIEKTaM JIEKI[UH U
pEeKOMeHyeMOU TuTepaType

16

Paspen 7. Pasgen 7. JlazepHeie
aJJUTUBHBIE TEXHOJIOTUH.

V3yueHue ripejyCMOTPEHHBIX TIPOTPAMMOM
MUAAKTUUECKUX eIUHUIL] [0 KOHCIIEKTaM JIEKI[UH U
pPEKOMeHyeMOU TuTepaType

17

Paznen 8. Pasgen 8. JlasepHas
¢doronutorpadusi.

V3yueHue rpeyCMOTPEHHBIX TIPOTPAMMOM
MUAAKTUUECKUX eIUHUIL] [0 KOHCIIEKTaM JIEKI[UH U
pPEKOMeHIyeMOU TuTepaType

18

Paspen 9. Pasnen 9. JlasepHas
MHKpOOoOpaboTKa.

W3yueHue npesyCMOTpeHHBIX TIPOrPaMMOi
JUAAKTHYeCKUX eJUHUL] [0 KOHCIIeKTaM JIEKLUH 1

pPEKOMeHIyeMOU TuTepaType

Bcero 3a 6 cemectp

57
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1(2| 3 4 5 6 7 8 9 (1011|1213 |14 | 15 |16 17
Tecr,
A3, |JIP, Otu. |JIP, OTu. O3, Otu.| Otu. | OTu. ’
6 JIP|JIP 1P | o JIP | 1o JIP AP 10 JIP | 110 JIP | 110 JTP HOP|3| Tect|Tect|Tect| Tect| AP ,il;lj)

YcnoeHble 0603HaUEHUS:

P — nuarHocTuueckasi paboTa;

JIP — naboparopHas paboTa;

[3 — nomauHee 3asaHue;

Ortu. no JIP — otuet 1o JIP;

Tect — Tecr;

mud. 3au. — auddepeHIIMPOBaHHBIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BDeMeHHbIe UHTepPBAaJIbI B

cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
¢ jlabopaTopHasi paboTa;
e JIOMalllHee 33/]aHue;
e oruet 1o JIP;
* TeECT.

IIpome)xyTouHasi arTecTalus TPOBOJUTCS B hopMax:
e uddepeHPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. T I'puropesiay, A. A. Coxkosos. JlasepHas TexHUKa U TexHosorus. KH. 7 JlasepHast pe3ka MeTasl/IoB.
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1988, 14 5k3.

2. A. T T'puropbsuu, U. H. [lIuranos. JlazepHas TexHuka U TexHonorus. Ku. 5 Jla3epHasi cBapka MeTaJl/IoB.
BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 1988, 16 3K3.

3. A. C. Bopetirtio, B. A. Bopetimio, . M. EBIoKUMOB. . Jla3epbl: ITpUMeHeHus 1 TIpwioykeHus1. CaHKT-
IMetepbypr: Jlanb, 2022, 371. pec.

4. B. I1. Beiiko ; CII6 roc. yH-T UHQOPM. TeXHOJIOT WA, MEXaHUKU U ONTHUKHU. OTIOPHBIN KOHCIIEKT JIeKLUH
10 Kypcy "®u3nKo-TeXHUUeCKUe OCHOBBI Ja3epHbIX TexHosorui". Pazy. [11] TexHomoruueckye jia3epsl U
naszepHoe uznyuenuve. bI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2005, 31. pec.

5. B. I1. Betiko ; CII6 roc. yH-T UHQOPM. TEXHOIOTHH, MEXaHHUKH M ONTUKU. OTIOPHBIM KOHCIIEKT JIEKI[UH
10 Kypcy "®H3MKO-TeXHHUUeCKMe OCHOBBI 1a3epHbIX TexHooruk". Pazg. [I] JTazepHast MukpoobpaboTKa.
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2005, 351. pec.

6. B. I1. Beiiko, A. A. Tletpos ; pea. B. I1. Beiiko ; C.-Iletep0. roc. yH-T HH)OPM. TEXHONIOTHM, MeXaHUKH
1 onTrKY. OTNOPHBIN KOHCIIEKT JIeKLu# 110 Kypcy "JlasepHsbie TexHonoruu'". Pasg. [I] Beegenue B
nazepHbie TexHojoruu. BI'TY "BOEHMEX" nm. [. ®. YcruHosa, 2009, 351. pec.

7. B. I1. Betiko, E. A. IlTaxHo. . COOpHUK 3a/au 110 Jla3epHbIM TexHojorusaM. CI16.BT'TY "BOEHMEX" um.
M. ®. YcruHoBa, 2003, 20 3K3.

8. Y. M. EBfiokuMoB, A. B. ®exuH. . JIazepubie TexHooruu. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2015, 39 3Kk3.

9. M. H. JIubeHcon, E. b. fIkosnes, I. [I. Illanasibuna ; pex. B. I1. Beiiko ; CII6 roc. yH-T uHGOpPM.
TeXHOJIOTUiA, MeXaHUKU U ONTUKU. B3anMo/eiicTBYe fa3epHOro U3/1yueHUs C BellleCTBOM (CH/IoBast
orrtuka). Y. I [TornoireHue asepHoro usnyyenus B BewjectBe. BI'TY "BOEHMEX" um. /1. .
YcruHoBa, 2008, 311. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIUHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHus:
He Tpe0yroTCsl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. A. T T'puropbshil, Y. H. [ITuranos, A. Y. Muctopoe. TexHo/IOrnueCcKue MpoLiecChl la3epHOi 00paboTKH.
M.: U3g-Bo MI'TY um. Baymana. 3onoras komtekuus, 2008, si1. pec..

CoepeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - Hayunast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcTOBas 37ekTpoHHas 6uboTeka Poccutickoro doHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

VHdopmaLMoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perynvpoBanusi: HopMmbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# [TOpTa IpaBoBOM MHPOPMALUH.
5.5. TIporpamMMHoe obecrieueHue:

1. Matlab 2015a SP1.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:
1. Mamepurens momHocTr Ophir Vega ¢ n3MepuTenbHBIMU T'0JIOBKaMU;
2. Jlazep tBepaoTenbhbIit, Nd: YAG;
3. Jlazep woctrpoBouHblii JIT'H;
4. Matlab 2015a SP1.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
JIABEPHBIE TEXHOJIOI' A

AnHoTanusa paboueii nporpaMMsl

Mucuynaa JIABEPHBIE TEXHOJIOI'MU  sBrsieTcss JUCLIMIIIMHOM 4acTH, ¢opMupyeMoit
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY I10 Harpasienuto 12.03.05
JlazepHas mexHuKa u nasepHble mexHono2uu. JJUCIIUTIIMHA pean3yetcs Ha ¢akynbrete M MHbOpMaI[MOHHbBIX
u yripasssitorux cucrem bI'TY "BOEHMEX" nm. [1.®. Ycrunosa kadenpoit 11 JIASEPHASA TEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
ITK-1.1 CniocobeH K aHaIU3y 3aJaud M0 IPOEKTUPOBAHHIO THMIIOBBIX CHCTEM, NMPUOOPOB, Y3/I0B U JeTajiel
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHUCTEM;
[TK-1.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWIO MW KOHCTPYMPOBAHUIO B COOTBETCTBHU C TEXHHUECKUM
3aZlaHueM TUTIOBBIX CHCTeM, pUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IeMEHTHOM YPOBHSIX.

Co,qepmaHHe AVCHUIT/IMHBI OXBATBIBAET KPYT' BOIIPOCOB, CBA3AHHBIX C B3HHMO,Z[EI‘/JICTBI/IEM JIa3€pHOI'o U3/1ly4yeHuda
C BelleCTBOM U ITpUMEeHEeHM j1a3ePOB B TEXHOJIOTUAX U3TOTOBJI€HUSA ,ELE‘TEU'IEIZ.

[IporpamMmoii JUCLIUITIMHLI TTPelyCMOTPEHBI CJle/IyIollyie BUABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
e JIOMalllHee 33/laHue;
e oruet 1o JIP;
* TeCT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

TIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (34 4.), mabopatopHelii mpakTkyMm (17 4.), camocTosTe/ibHas paboTa
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE TEXHOJIOI'HA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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 Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pazpen 1. Pa3pen 1. O6mue cBe/jeHuUsI 0 J1a3ePHOM TEXHOJIOTHH U JIa3ePHOM 000pyAOBaHHH.
B. I1. Betiiko, A. A. Tletpos ; pex. B. I1. Betiko ; C.-ITetep0.
roc. yH-T UH(GOPM. TeXHOIOT UM, MeXaHUKU U ONITUKH.
N3yuenue OropHbBIM KOHCTIEKT JIEKIUM 110 Kypcy "Jla3epHbie
Mpely CMOTPEHHBIX texHonorun'". Pa3sz. [I] Beemenue B 1a3epHble TeEXHOTOTHH:
MpPOrpaMMON AUJAKTHYeCKUX BI'TY "BOEHMEX" um. 1. ®. YcruHosa, 2009 (1) 2
e[JVHUL] 10 KOHCIIeKTaM N. M. EBgokumos, A. B. ®eauH. . JIazepHble TeXHOIOTHUHA:
JIeKLIUN U peKOMeHTyeMoi CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHosa, 2015 (1)
JUTeparype B. I1. Betiko ; CII6 roc. yH-T HH(GOPM. TEXHOIOTUM, MEXaHUKH
1 onTuky. OTIOPHBI KOHCTIEKT JIEKIIHM 110 Kypcy ""®u3smko-
TeXHUUeCKHe OCHOBBI JTa3epHBIX TexHonorui'". Pa3z,. [11]
TexHosyiornyeckue jasepsl U jlasepHoe usnydenue: bI'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2005 (1)
IToaroroBka K BBITIOJIHEHUIO A.T. I'puropesinu, A. A. Cokosnos. JlasepHast TeXHUKA U
U 3aIuTe J1abopaTopHOM TexHosorusi. KH. 7 JlazepHas pe3ka meta/yioB: BI'TY
pabotel «/3mMepeHuMe "BOEHMEX" um. [I. ®@. YcruHoBa, 1988 (1) 7
MJIOTHOCTU MOIL[HOCTH M. H. JIubGeHcoH, E. B. fIkosnes, I. . [llanapi0ouHa ; pea. B.
H3/Ty4YeHUs I1. Betiko ; CII6 roc. yH-T UH(OPM. TEXHOJIOTUIH, MEXaHUKU U
TeXHOJIOTMUeCKOro Jla3epa» | ONTUKU. B3auMoelicTBYe /1a3epHOT0 U3My4YeH s C BeleCTBOM
(cunosas ontuka). Y. I ITornoieHue 1a3epHOro U3ny4YeHus B
BemjectBe: BI'TY "BOEHMEX" um. []. ®@. YctuHoBa, 2008 (1)
Wroro no pasgeny 1 4
Pazgen 2. Pa3pen 2. OnTHYecKHe CXeMbI JIa3epHOI 00padoTKH.
N3syuenne
TpeSyCMOTPEHHbBIX A. C. bopeiiiio, B. A. Bopetiiio, 1. M. EBIokuMoB. . J1azepsr:
NpOrpaMMOoi AUJAaKTUYeCKUX| MpUMeHeHHs U npuiokeHus: CaHkr-Iletep6ypr: JlaHb, 2022 2
e[JMHUL] 10 KOHCIIeKTaM (2)
JIEKL[I 1 PeKOMeH/yeMOoi N. M. Esfiokumos, A. B. ®efuH. . JlasepHble TeXHOJIOTUU:
JiTepaType CII6.FT'TY "BOEHMEX" um. /. @. YctuHOBa, 2015 (2)
BrinoaHeHue B. Il. Brikog, O. O. Cunnues. . JlazepHble pe3oHaTopel: M.:
VH/IVBU/Iya/IbHOTO DOU3MATIINT, 2003 (1-2) 2
JIOMaIIIHeTo 3a/jaHust
Wroro no pasgeny 2 4
Pa3pen 3. Pa3pen 3. OcHoBHbIe (hr3nyecKkue Mpoecchl J1a3epHOi TeXHOJI0THH.
N3yuenue N. M. EBgokumos, A. B. @eauH. . JlazepHble TeXHOIOTHH:
NpelyCMOTPEHHBIX CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2015 (1,2)
nporpammoii guzakruueckux| B. IT. Beiiko, E. A. IllaxHo. . COOpHUK 33714 110 JIa3€pHbIM 2
eJVHUL] TI0 KOHCTIeKTaM texHojiorusimM: CI16.BI'TY "BOEHMEX" um. [I. ®. YCcTHHOBA,
JIeKLIUIA ¥ peKOMeHlyeMOou 2003 (1,2)
JiuTeparype M. H. JIubGencoH, E. B. fikosnes, I. 1. [llanapi6ouHa ; pea. B.
BhinoaHeHye IT. Beiiko ; CII6 roc. yH-T UHGOPM. TEXHOIOT UM, MEXAaHUKU U 4
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VHAWBUYaTbHOTO
JIOMAIITHeTO 3a/IaHusT

[ToAroToBKa K BHITIOJHEHUIO
U 3amure 1abopaTopHOM
paboThl «BHsSHUE PEXXUMOB
paboThI 1a3epa Ha j1a3epHOe
CBepJieHHe OTBepPCTHH»

IMToAroTOBKA K BBIOTHEHUIO
U 3awgure 1abopaTopHOi
paboThl «BusiHME TOJIIAHbI
oOpa3liia Ha Jla3epHoe
CBepJIeHHE OTBEPCTUI»

onTUKU. B3auMo/ielicTBYe /1a3epHOTO U3/1yUeHHsl C BellleCTBOM
(cunogas onitvka). Y. I IoroleHue 1a3epHOT0 U3/My4YeHuUs B
BewectBe: BI'TY "BOEHMEX" nm. [. ®. YcruHosa, 2008
(1,2)

Wroro no pa3geny 3

10

Pazien 4. Pa3pen 4. JTazepHbie CyOTPaKTHBHBIE TEXHO/IOTHH (/Ia3epHOe pa3/ie/ieHiHe MaTePHAJIOB).

N3yuenne
MpelyCMOTPEHHBIX .
[IPOrPaMMOIi A¥/JAKTHYECKUX B. I1. Beiiko, E. A. ITlaxxo. . COOpHYK 3a/ja4 110 JIa3ePHBIM
e/IMHHL] T10 KOHCTIEKTaM texHosorusim: CII6.BI'TY "BOEHMEX" um. [I. ®@. YctrHOBa, 4
JIeKLIUN U peKOMeHTyeMoi 2003 (2,3)
nuTeparype N. M. EBgokumos, A. B. @eauH. . JlazepHble TeXHOIOTHH:
o CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2015 (2,3)
ITOTOBKA K BBITOJIHEHHUIO o N
o B. I1. Betiko ; CII6 roc. yH-T HH(GOPM. TEXHOIOTHUMH, MEXaHUKH
U 3aigure s1abopaTopHOM . N "
PaBOTbI «BIMSHHE PEXHMOB Y oNTUKU. OTOPHBIN KOHCIEKT JIeKLIUN 10 Kyg)'(‘:y Du3MKO- 2
PaBOTEL J1a36pa Ha OYMIICHHE TeXHUYECKHe OCHOBBI JIa3epHbBIX TexHosorui". Pazg. [11]
[TOBEPXHOCTH» TexHonoruueckue nasepel U Ja3epHoe usnydyenue: bI'TY
"BOEHMEX" um. [1. ®. YctuHoga, 2005 (2,3)
TlogroTosKa K BBITIO/THEHHIO A.T. I'puropbsHi, A. A. Cokosnos. Jla3epHasi TeXHUKa U
u saupte 1aboparopHoi TexHosorusi. Ku. 7 JlazepHas pe3ka metamios: bBI'TY
pabotsl «Bustme "BOEHMEX" um. JI. ®@. Ycrusosa, 1988 (1,2,3) 2
3drpAsHAIOLIEro Matepuaid | w1y JuGencow, E. B. SIkosnes, I II. MlanapibvHa ; pea. B.
/1a3€pd Ha OUHILIEHHE I1. Beiiko ; CII6 roc. yH-T ©H(OPM. TEXHOJIOTUH, MeXaHUKHU U
TOBEPXHOCTI» ONTUKHU. B3aumogpelicTBue a3epHOro U3My4eHus C BelljeCTBOM
IloaroToBka K BBIIOJIHEHUIO | (cunoBas ontuka). Y. 1 INoriomenue 1a3epHOro U3/IyYeHus B
¥ 3aLiuTe J1ab0paTopHOH Bemjectee: BI'TY "BOEHMEX" um. /. ®@. YcTuHoBa, 2008
paboThI «BUsHUE TOJIIUHBI (2,3) 2
MaTepurajia Ha CKOPOCThb
Jla3epHOU pPe3K»
Wrtoro no pa3peny 4 10
Paspgen 5. Pa3pen 5. JIazepHas cBapka u 3aKaJika.
Nsyuenne
NpelyCMOTPEHHBIX
nporpamMMoin auzaktuueckux| . M. Epgokumos, A. B. ®@esuH. . JlazepHble TEXHONIOTHH: 2
eIHUL] TI0 KOHCTIeKTaM CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2015 (3,4)
JIeKLIUN U peKOMeHTyeMoi A. T. T'puropesinu, . H. IlTuraHos. JlazepHasi TeXHUKa U
uTeparype TexHosnorus. Ku. 5 JlazepHas cBapka metaiios: BI'TY
BoIo/iHeHUe "BOEHMEX" um. ,Z[ D. yCTI/IHOBa, 1988 (3,4)
UHJWBUYaTBHOTO 4
JIOMaLLHEro 3aaHus
Wroro no pa3geny 5 6
Paspgen 6. Pa3pen 6. JIazepHoe sierupoBaHye U HalJIaBKa.
N3yuenne
MpelyCMOTPEHHBIX
nporpaMmMoii augaktuyeckux| WM. M. EBgokumos, A. B. @enuH. . JlazepHble TEXHOJIOTHU: 6
eIVHUL] TI0 KOHCTIEeKTam CII6.BT'TY "BOEHMEX" um. /. ®. YctuHoBa, 2015 (3)
JIeKLIUN U peKOoMeHTyeMoi
uTeparype
Urtoro no pasgeny 6 6
Pa3pen 7. Pa3pen 7. JlazepHble ajAUTUBHbIE TEXHO/IOTHH.
N3yueHue N. M. EBgokumoB, A. B. ®eauH. . JIazepHble TeEXHOOTHH: 6
TpelyCMOTPEeHHBIX CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2015 (4)

MIPOrpaMMOoi JUaKTU4YeCKUX

14
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e/JUHML] 110 KOHCIIeKTaM
JIeKLIUIA ¥ peKOMeHlyeMOou
JTeparype

Wrtoro no paspeny 7 6
Pazpen 8. Pa3gen 8. JlazepHasn dorommrorpadus.
?321%?;1; CHHBIX A. C. bopeiio, B. A. Bopetimo, 1. M. EBIOKUMOB. . JIa3epsr:
beay D npuMeHeHUs ¥ ipuiokeHust: CaHkT-IletepOypr: Jlans, 2022
MpOrpaMMOM AUJaKTUYeCKUX ) 6
i’gEHE; 11:0 gﬁ;{;ﬁm&oﬁ N. M. EBgokumos, A. B. @eauH. . JIazepHble TeXHOOTHH:
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Vsvaenme B. I1. Beiiko ; CII6 roc. yH-T HH(GOPM. TEXHOJIOTHIA, MEXaHUKH
- (}e, CMOTDEHHBIX Y onTUKU. OMOpHBIN KOHCIIEKT JIeKLWH 10 Kypcy "®Pu3uKo-
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patyp CII6.BI'TY "BOEHMEX" um. [I. . Ycturosa, 2015 (4)
Wrtoro no pasgeny 9 5
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE TEXHOJIOT'HA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

¢ jyabopaTopHasi paboTa;

e oruet 1o JIP;

e JIOMalllHee 33/]aHuE;

* TeCT;

e uddepeHPOBAHHBIN 3a4eT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JTa6oparopHas pa6ora

Homnyck k JIP:
* JIOMYCK K BBITIOJTHEHHUIO TEPBLIX ABYX JIP He MpeycMOTpeH.
* II7ISI 0Ty CKa K BBITIOJIHEHHUIO TPeThel U nocieaytoiux JIP HeobXoquMa 3aliyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.
3amura JIP:
3amura JIP npesycMaTrprBaeT 00Cy>KeHre pe3y/IbTaToB BINIOTHEHHs 3a/laHusl, BK/IFOUasi IPOBEPKY yCBOEHMUSI
CTY/IeHTOM COOTBETCTBYIOIL[X CBE/IEHHI U3 TeOPHH.

OTtuet no JIP

OTueTsI 1o 1abopaTopHBIM paboTaM TPe/ICTAB/SIOTCS B IeUaTHOW WM PYKOMMCHOH (opMme.
[HoryckaeTcsi BBITIOJTHEHNE PAaCueTOB «BPYUYHYIO» WM UCTIOb30BaHHe CUCTeM aBTOMAaTH3aliu
MaTeMaTHueCcKux pacuetoB. Kaxkoe 3aziaHuie Ha 1abopaTopHyto paboTy Cofiep>KUT Habop rmapamMeTpoB B
COOTBETCTBUU C UH/IUBU/Iya/IbHBIM BapUaHTOM.
KpuTepuu o1ieHUBaHUS:
JlabopatopHasi paboTa CUMTAETCS BBITIOIHEHHOH YCIeIHO (IPUHUMAEeTCs) TIPY CIeAYIOIIUX YCIOBUSX:
* [IPaBWJILHOE BBITIOJTHEHNE BCeX MYyHKTOB (3a7iau), MpelyCMOTPEHHbIX 3a/laH1eM;
* IPaBUJILHOE TMIOCTPOEHHEe U 0OPM/IEHHE B COOTBETCTBUM C TPEOOBAHUAMH IOCYJapPCTBEHHBIX CTAaH/IapPTOB
ECK/I rpacdvkoB a1 BceX TIOyYaeMbIX B XO/Ie BBITTOJTHEHUs 3a/IaHUs XapaKTePUCTHK.

JlomaiHee 3aiaHue

PetreHust ;OMaIHUX 3a/jaHU TIPECTAB/SIOTCS B TIEUAaTHOM WM PYKOTIMCHOM (opme. [lormyckaeTcst
BBITIOJIHEHME PaCcueTOB «BPYUHYHO» WU UCII0/Ib30BaHKE CUCTEM aBTOMAaTH3alid MaTeMaTuueCKUX pacueToB.
Kaxmoe 3a/janvie cofiep>XUT HabOp MCXOHBIX JAHHBIX B COOTBETCTBUM C TEMOU MHAVBU/YaTBbHOTO 3a/[aHMUS.
Kpurepuu orjeHMBaHUS:
[omalliHee 3a/jaHie CUMTAETCsI BBITIOJIHEHHBIM YCTeLTHO (PUHUMAETCs) TIPY CJIeAYIOIIUX YCI0BUSIX:
* [IPaBWJILHOE BBITIO/THEHNE BCeX TYHKTOB (3a7ia4), pelyCMOTPEHHBIX 3a/laHNeM;
* IpaBW/IbHOE 0(hOPMJIEHHE BCEX Pe3y/IbTaTOB B COOTBETCTBUM C TPeOOBAHUSIMU TOCYAAPCTBEHHBIX CTAaHJAPTOB

Tect

KoHTposb ycBoeHMsI TEKIIMOHHOTO MaTepHasia CTy[AeHTOB ITPOM3BOJUTCS B aBTOMaTHUeCKOM peXXrMe 3a
cueT nipumeHenus I10 «MeHTop», unu "Moodle", ipesicTapstomiero co6oit Be6-nmpuiokeHue, B KOTOPOM
K/TUEHTOM
BbICTyTIaeT Gpay3ep, a cepsepoM — Beb-cepeep. loctyn ctyaeHToB K [10 «MeHTtop», unu "Moodle"
OCYIleCTB/sSIeTCs yepe3
0001 uHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOILIBI0 MH/WBHYaTbHOTO JIOTWHA U Mapoyisi. B KoHIle KaX/[0i JIeKLUY TIPHUCYTCTBYIOIIUM CTyAeHTaM
TpeJijiaraeTcsi OTBETUTDb Ha OJJUH U3 BOTIPOCOB TI0 TeMe H3JI0XKeHHOU JIeKIUW. Pe3ybraThl TeCTUPOBaHUS
00600111aF0TCs C TIOMOITILI0 6a/TbHO-peUTUHIOBOH crcTeMbl (BAPC). OCHOBHBIM KPUTEPHEM Ha3HAYEHHUS
0anIoB CIyKUT CIOCOOHOCTH CTY/IeHTa OTBeuaTh Ha TeCT 3a MUHMMaJTbHOE UKCJIO TTOTTBITOK.
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JuddepennupoBanHblii 3aueT

3aueT BK/IIOYAET B ce0s1 OTBET HAa TEOPETUUECKUE BOMPOCHI.
O1leHKa «3auTeHO-OT/IMYHO» BBICTABJISIETCS PU Pa3BePHYTHIX U TOUHBIX OTBeTax Ha 2 TeOpeTHUeCKUX
BOITIpOCa.
OrleHKa «3aUTeHO-XOPOILI0» BLICTABJISIETCS TP TOYHOM U TTOJTHOM OTBeTe Ha 1-bIii TeOpeTHUeCKHid BOTIPOC, U
HETOYHOM OTBeTe Ha 2-0M TeopeTHyeCKUid BOTIPOC.
OrleHKa «3auTeHO-Y/[0B/IETBOPUTE/ILHO» BLICTAB/SETCS IMOO MPY MPABUIBHOM OTBETE Ha OfIMH TeOPeTHUEeCKUH
BOTIPOC.
OtneHKa «He 3aUuTeHO» BLICTAB/ISIETCS TIPY HeNPaBW/IBLHBIX OTBeTax Ha TeOpeTHUeCcKre BOTIPOCHI
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
3aHATHA B = N E
KOHTAKTHOM % m g g g %
¢opme g8 g5 =l
-9 -] [="-- <« A
= o =5 o = o &)
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o 5 Sx| =& = )
[=a] = ) g O A = 2] < s
g E 53| TH
= X < =
= = @)
P L P
3| 6 A P 286 | 2 4 | 15 | 10 | pabora,
TeXHOJIOTUH H JIa3ePHOM
Ortuet nio JIP
o0opyaoBaHMH.
3 6 Pazpen 2. Pa3ne§ 2. OnTuuecKue 8 4 4 0 4 15 10 Homarunee
CXeMbl JIa3epHoH 00paboTKH. 3a/laHue
Homarunee
Pazpen 3. Pa3gen 3. OcHOBHBIE 3ajlaHue,
3 6 |pu3snueckue npoueccel 1azepHoit | 22 | 12 6 6 10 10 | 20 | Otuert o JIP,
TEXHOJ/IOTHH. JlabopatopHast
pabora
A Maboparopran
3 6 (J)1’a3£ 08 Da3Te/IeHIe 25 | 15 6 9 10 10 | 15 pabora,
P pasa Ortuet nio JIP
MarepuasioB).
HomariHee
3 6 Paspgen 5. Pa3pen 5. Jlazepnas 10 4 4 0 6 10 20 -
CBapKa M 3aKaJika.
Tect
3 6 Pa3zpgen 6. Pa3pen 6. JlazepHoe 8 7 7 0 6 10 10 Tecr
JieripoBaHHe M Hall/IaBKa.
3 6 Pazpgen 7. Pa3pen 7. JlazepHble 8 2 2 0 6 10 5 Tect
aAIMTHBHBIE TEXHO/IOTHH.
3 6 Pazpgen 8. Pa3pen 8. Jlazepnas 8 7 7 0 6 10 5 Tect
¢oTomTorpadus.
3 6 Pazgen 9. Pa3pen 9. Jlazepnas v 2 2 0 5 10 5 Tecr
MHKpP00OpadoTKa.
Bcero 3a 6 cemectp 108 | 51 34 17 57 | 100 | 100
Bcero no gucIuIInHe 108 | 51 | 34 17 57 | 100 | 100
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Onenounblie MaTepuansl no gucuumiude JIASEPHBIE TEXHOJ/IOI'MA

ITIK-1.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubopos, y3/108 u
demavieli /1a3epHOLl MeXHUKU, /1d3ePHBIX ONMUKO-3/1eKIMPOHHbIX Npubopoe u cucmem

Ne 1l

Ne 2

Ne 3

No 4

Ne 5

Ne 6

I[TpouuTaiiTe TeKCT, BbIOEpUTe TIPABUIBLHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

Kakue ripoiiecchbl UCIIOb3YIOTCS /711 CBAPKY B PeXXHMe TJIyOOKOro MpOIIaB/IeH s ?
1. nyiaBneHue U ucnapeHye
2. abnsnus

3. HarpeB 0e3 OMJIaB/IEHHUS IOBEPXHOCTH
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeIbHOCTD

Pacnionokvte B paBUIBHOM MOPsIJKe MPOLIeCChI, KOTOPbIe MTPOMCXO/SAT TIPH JIa3ePHOM CBepJieHU!
METO/IOM BbI/IaB/IMBaHUs pacrljiaBa.

1) Kumienue
2) Harpes
3) Wcnapenue

4) INnaBnenue
ITpounTaiiTe TEKCT U YCTAHOBUTE M10C/I€[,0BaTebHOCTh

Pacnionoxxute PE>XHMBEI JIa3€pHOI'0 CBEPJIEHHUA OTBepCTI/Iﬁ B IMOpsgKe BO3pACTaHWA 30HBI TEDMHUYECKOT'O
BJIMSAHUSA.

1) BrijaBnuBaHue pacriyiaBa
2) XonopaHas abmsius

3) T'opstuast abALyst

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

B xakoM pexuMe 0CyI11leCTB/IseTCS Jla3epHas TPaBUpPOBKA?
1. nnaBneHue
2. ucrniapeHue

3. absaius

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allUIINTE apryMeEHTHI, O6OCHOBLIBa}0LL[I/Ie BLIGOP
OoTBeTa

Kakymu 13 rnepeurc/ieHHbIX METOZOB OCYILeCTB/ISIETCS JIa3epHasi MUKpoobpaboTka?
1. MeTo/| HeTI0OCPEeICTBEHHOTO IKCITIOHUPOBAHMUS

2. MeToy TIPOeKIMY 1aboHa

3. BCeMH TIePeUHCIIeHHbIMU

4. Hu OHWUM U3 TI1epeuyrC/IeHHbIX

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakue pexxrMbl paboThI /1a3epOB IPUMEHSIIOTCS B JIa3ePHOM TEXHOJIOTUM?
1. HempepLIBHBIN

2. UMITYJIbCHBIN
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3. UMITy/IbCHO-TIEpPUO/INYe CKUI

4. Hu OZIMH M3 I1epeurC/IeHHbIX

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000 CHOBBIBAKOLI[He BEIOOD
OTBETOB

C Kakoii 11e/1bI0 TT0/IaeTCsI TEXHO/IOTHUeCKUM Ta3 TIpY Ta30/1a3epHOM pe3ke?
1. Asist yoasmeHus paciiiaBa U3 30HbI Pe3KH

2. 1Jis1 oxJ1aK/jeHrs1 obpabaTeiBaeMoOro Marepuasnia

3. 71 y/iaeHust BpeJHbIX pUMecei

4. st BU3yasbHOTO HAaO/IO/IeHUsT MecTa pe3a 1o (akesy

Ne 8 TIpouwuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue ObIBatOT CIIOCOOBI J1a3€PHOTO CBEPJIEHMUS?
1. mpsamoit

2. obpaTHbIi

3. peBepCHBHbBIN

4. 1TUK/IYe CKuh

5. BO3BPAaTHO-TIOCTYMATeIbHBIN

6. ynapHbIit

7. KONbLIEBOU,

8. MOHOUMITY/TLCHBIN

9. 1m1ab/IOHHBIH

10. KprOTeHHBIN

Ne 9 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcraHOBUTe COOTBETCTBUE MEX/Y AJIUTENLHOCTBIO UMITYJ/IbCA JIa3ePHOT0 U3/TyUeHUs U PeXXUMOM
CBepJ/IeHHsI OTBEPCTHS.

1) 1 mc

2) 100 mic

3) 100 dc

a - ropsvast absAIys
0 - xomogHas a6/

B - Bbl/IaB/IMBaHMe pacIlaBa
Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcraHoBUTe COOTBETCTBHE MeX/ly IVIOTHOCTbEO MOLIJHOCTU UMITy/IbCa JIa3epHOI0 U3/TyueHUst U
PeXUMOM CBepJIeHHsI OTBepPCTHsI.

1) 10716 - 10722 Bt/cm2
2) ~10715 Bt/cm2

3) ~10A9 Bt/cm2
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a - BbIJJAB/IMBaHKe pacrjiaBa
0 - ropsiuast abnsys

B - X0JIOfIHas ab/sIuys

Ne 11 TIpounTaiiTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

YTo Takoe j1a3epHOe CKpaiibrpoBaHue?

Ne 12 TTpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBINA OTBET

Kak xapakTepu3yeTcsi IPOUHOCTEL CBAPHOTO I11Ba TIPH JIa3epHOM CBapKe C TTyOOKUM TpOTiaB/ieHneM?

B OTBETE CPABHUTE ITPOYHOCTE CBAPHOI'O IIIBA 1 ITPOYHOCTE OCHOBHOI'O
METAJIJIA

ITK-1.3 - CnocobeH K pacuemy, npoeKmMupo8aHuio U KOHCIMPYUpo8aHUuio 8 CO0Mmeemcmeuu ¢ mexHu4ecKum
3a0aHueM Munoebix cucmem, npudopoe, demavietl U y3/108 HA CXEMOMEXHUUECKOM U 3/1eMEeHIMHOM YPOBHSIX

Nel

Ne 2

Ne 3

Ne 4

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE
COIOCTaBbTe TEDMHWHLBI U UX OIpeJe/IeHUA

1) Bpems penakcaniyy 31eKTPOHHOTO TEM/I0BOrO MOTOKa
2) InvHa TeryionpoOBOAHOCTH
3) CKUH cJioi

a) 3To ryOWHA Ha KOTOPOM PacrpoCTPaHSeTCs TIEPEMEHHBIN TOK MPH ero TIPOTEeKaHWH uepe3
MPOBOJHUK.

0) 3TO Bpemsl, HeoOX0IUMOe MeKTPOHHOMY TEIJIOBOMY TIOTOKY [I7isi BO3BPAIL[eHHs] B COCTOSTHUE
PaBHOBeCHSI TIOC/Ie BO3MYILEHHSI.

B) 9TO PAaCcCTOsIHUE Ha KOTOPOM TeIJIOBOM MOTOK YMeHbIIUTCS B e (2.718) pa3, BeIuMC/IseTCs Kak
KBaZlpaTHbII KOpeHb U3 NIPOU3Be/ieHus TeMI1epaTypOolpoOBOAHOCTH U AJIUTebHOCTH BO3/IeICTBUS
TEIJIOBOI0 UCTOUHUKA.

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTEe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

Kakue Turibl pOKyCHUPYIOIIUX ONITHUECKHAX CUCTEM TIPUMEHSIFOT B Jla3epHON TeXHOIOTUN?
1. nuH30BBIE

2. 3epKajibHble

3. BCe mepeyrcieHHble

4. Hu OZIH M3 ITepeurC/IeHHbIX

HquHTaﬁTe TeKCT, BbIﬁepI/ITe HpaBHHLHLIﬁ OTBET U 3allMIINTEe apryMEHThI, 06OCHOBLIBaI-OU_[I/Ie BbI60p
OTBeTa

Kax usmeHsieTcst pasMep 30HbI TEPMUUECKOTO B/IUSHYS IPU yBeJIMUEHNH CKOPOCTH JIBI)KEeHUSI IISITHa
J1a3epHOTO M3/TyueHHsI 10 IOBePXHOCTH TeJia?

1. yBeMuMBaeTcs
2. yMeHbLIaeTCs
3. He U3MeHseTCq

4. 30Ha TePMHUYECKOTO BJIUSHUSI OTCYTCTBYeT

HquHTaﬁTe TeKCT, BLI6epI/IT€ IMpaBUW/IbHBIE OTBETHI U 3alIUIIIUTE dPT'YMEHThI, O6OCHOBLIBE1IOLL[I/IE BLI60p
OTBETOB

Kaxue npotiecch! UCIO/b3YIOTCS /i/1S1 CBAPKY B PeXKMMe TeIIONpPOBOAHOCTH?
1. ny1aBneHue U ucnapeHye

2. abnsrus
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Ne 5

Ne 6

Ne 8

3. HarpeB 0e3 OTUIaB/IEHUs] TOBEPXHOCTH

4. nynaBneHyve 6e3 UHTEHCUBHOIO HCIlapeHus

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

B kakux pe>kumax paboThl MOXKeT OCYITIeCTBIAThLCS Jla3epHasi pe3ka?
1) [naBnenue
2) Abnsrys

3) HarpeB 0e3 OMJIaB/IeHHS [TOBEPXHOCTH

HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/IE B]:I60p
OTBETOB

[/l KAKUX BU/IOB JIa3epHOM 06paboTKM MPUMEHSIETCS jla3epHasi pO3Hsi?
1. cBapka

2. TepMooOpaboTKa

3. HarI1aBKa

4. ripoivBKa (CBep/ieHue) 0TBePCTHI
[TpounTaiiTe TEKCT ¥ YCTAHOBUTE M1OC/IE0BaTeIbHOCTh

PacrioyiokuTe B TIOPsA/Ke BO3pacTaHMst TUIOTHOCTH MOIIIHOCTH PEXXUMEI paboThI j1a3epa (T/101[aib MTHA
Ha oOpaslie OZiHAKOBast).

1) sHeprus B umIysbce 1/, AUTeNLHOCTh UMITY/IbCa 1 MKC
2) sHeprus B umiyssce 100 MK, jauTensHOCT uMItysibea 10 He

3) s"eprus B umnynbce 10 Mk/[K, qmutensHOCTE uMitysibca 100 ¢c
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/e[J0BaTeIbHOCTD
PacronioxuTe Tipoliecce B TIOPsi/IKe BO3pacTaHUsl TIOTHOCTH MOIITHOCTH, HEOOXOJUMOM /IS UX 3aITycCKa.

1) yckopeHMe yacTury
2) MHOTO(OTOHHAS! MIOHU3ALHS
3) naB/ieHue

4) voHu3aLus oISt

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Kakum criocobom 1ofiaeTcst mpycailouHbli MaTepya Ha YIIPOUHSIEMYIO TTIOBEPXHOCTD TPH JIa3ePHOH
HariaBKe?

1. € TOMOII[BIO ITTHKEPHBIX 00Ma30kK
2. C TIOMOIIIBIO TTOPOIIIKOBBIX MUTATe el
3. mo06bIM U3 TIEPEUNC/IEHHBIX CITIOCOO0B

4. Hu OHHUM M3 TTepeuyrC/I€HHBIX Croco0oB

Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcTraHoBUTe COOTBETCTBHE MeXXy MOILHOCTBIO U3/lydeHus U AUaMeTpPOM IIITHA J1a3epHOr0 U3J/1y4eHus,
€CJ/IM Ha MMOBePXHOCTH JieTa/M IVIOTHOCTh MOLHOCTH cocTasisger 10MBT1/cmA2

1-197 Br
2-786 Bt

3-1767 Br
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a - 150 MKm
0 - 50 MKM

B - 100 MKM
Ne 11 TIpounTaliTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Kak 06pa3ytoTcs ropsiuvie TpemyHbI?

OTBET COOPMYJIUPYUTE CJIEJTYIOIIIMM OBPA3OM: «'OPSTUME TPEIIIMHEI
OBPA3YHIOTCHA <YCJIOBUE>»

Ne 12 TIpounTaliTe TEKCT 1 3aIMIINTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Kaxk 06pa3ytoTcst X0M0/{HbIe TPEIUHBI?

OTBET COOPMYJIUPYWTE CJIETYFOIIIVM OBPA30OM: «XOJIOAHBIE TPEIIVHBI
OBPA3YHIOTCHA <YCJIIOBUE>»

23



