MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.J1B.02.01

(uHOexc OucyuniuHot)

PABOYA ITPOTPAMMA JUCHUIIJIMHBI

JIABEPHBIE TEXHOJIOI'MX B MAINIMHOCTPOEHUU

(Haumenosanue OUCYUNIUHbL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU (CHeI_II/IaJ'IBHOCTI/I)

15.04.05 KOHCTPYKTOPCKO-TEXHOJIOTMMYHECKOE OBECIIEUEHUE
MAIINHOCTPOUTEJIBHBIX ITPONU3BOACTB

HAIPABICHHOCTH (TIPOQWITH )/CIICIIU A3

I[TEPEIOBBIE TEXHOJIOI'M MAILIMHOCTPOUTEJIbHBIX ITPOU3BOACTB

dopma 00ydeHus: ouHas
I'on Habopa: 2023
O6mras TpynoemMkocTb: 6 3ET

PacnpeﬂeneHI/Ie JaCOB JUCHUIIJIMHBI 11O CEMECTpaM

Cemectp 4

dopmMa KOHTPOJISI | IK3aMeEH Hroro
Buj 3ansiTuit
Jlexuun 12 12
JlaGopaTopHsble 12 12
[IpakTnueckue 12 12
PykoB0OJCTBO: KypcoBbie paboThl (rpoekThi) / PT'P
[IpomexxyTounas arrecranus 0,35 0,35
KonrakTHas pabora 36,35 36,35
CamocrosTenbHas pabora 144 144
KonTtponb 35,65 35,65
Hroro 216 216
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HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
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1. Ilean ocBOEHUN TUCIUILIHHDI

]_IGJIB OCBOCHUA JUCHUIIIIMHBI — OCBOCHUC 06H_[I/IX IMPUHIIMIIOB U CPCACTB, HCO6XOI[I/IMLIX JJIsL
IMPUMEHCHUA COBPEMCEHHBIX HAYKOCMKHX TEXHOJIOTHI IMPUMCHUTCIIbPHO K IIPOU3BOACTBCHHBIM H
TCXHOJIOTHYCCKHUM IIPOLCCCaM.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TPAKTUKA, HAa OCBOGHUU KOTOPBIX OasupyeTcsl [aHHas AUCLUIUIMHA:
«[IpoekTupoBaHue MPOILECCOB KOMOMHUPOBAHHON 00paboTKMy, «HTEIEKTyallbHbIE TEXHOIOTUN
MPOLECCOB  MalIMHOCTpOeHUs», «KOMOMHMpOBaHHBIE TEXHOJIOTUHM  MAIIMHOCTPOUTEIbHBIX
MIPOU3BOICTBY.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[aHHOfI JAUCHUITIIMHBI HGO6XOI[I/IMO Kak

NpeaAlICCTBYOIICC: MOATOTOBKA U 3alllUTa MaFHCTepCKOﬁ JAUCCCPpTAlIUH.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
NHauKaTopsl 10CTHKEHHS
KOHTPOJINpYyeMble . IInanupyemble pe3yJibTaThbl
KOMIIETEeHI[HHU KOMIICTCHITH o0yueHHs
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
[1K-5. Criocoben I1K-5.1. OcymuectiisieT | 3HaTh:
pa3pabaTsiBaTh KOHTPOJIb - METOJBI H CIIOCOOBI KOHTPOJIS
TEXHOJIOTHYECKHE TEXHOJOTHYECKOT0 TEXHOJIOTHYECKOTO mporecca
oTiepaIiiy H3roTOBJICHUS mporecca M3TOTOBJIEHHUS | H3TOTOBJICHUS 1531 (10707
W3JIeHi cpeiHen W3JIeJN MAaIIMHOCTPOEHHS | MAIIMHOCTPOCHHUS cpenHei
CIOKHOCTH CpemHEH  CIIO)KHOCTH  C | CIIO)KHOCTH c MIPUMECHEHUEM
MAaIIMHOCTPOEHHUS C MIPUMEHEHHEM AIEKTPOXUMUYECKUX u
MIPUMCHCHHEM ANMEKTPOXUMHUYECKUX U | DJIEKTPOPUINICCKUX METOJIOB
ANEKTPOXUMUUYECKUX U ANEKTPOPUZUYECKUX 00paboTku;
AIEKTPOPUZNUECKUX METO0B 00paboTKH - METOUKY COCTaBJICHUS
METOJIOB 00pabOTKH T1K-5.2. Pa3pabatbiBaeT | TEXHOIOTHMUECKON JOKYMEHTAIlMU Ha
TEXHOJOTHYECKYIO TEXHOJIOTHYECKHE MIPOLIECCHI
JTOKYMEHTAITUIO Ha | U3TOTOBJICHUS 1531 (10707
TEXHOJOTHYECKHE MPOIIECCHl | MAIIMHOCTPOCHHUS cpenHei
HM3TOTOBJIEHUS U3/ | CII0KHOCTH c MIPUMECHEHUEM
MaIIMHOCTPOEHUSI CPEIHEH | DMEKTPOXUMUIECKIX u
CIIO)KHOCTH C MMPUMEHEHHEM | 3JIEKTPOPH3NIeCKIX METOJIOB
3IEKTPOXUMHUUYECKUX u | 06paboTKH.
AIEKTPOPUZHIECCKUX YMersb:
METOJIOB 00pabOTKH - OCYIIECTBIISATH KOHTPOJT
TEXHOJIOTHYECKOT0 mpolecca
HU3TOTOBJICHUS A30eIINHA
MaIIMHOCTPOECHUS cpenHei
CII0KHOCTH c MIPUMECHEHUEM
ANEKTPOXUMUYECKUX 51
ANEKTPOPUZNIECKIX METOJIOB
00paboTku;




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIUi
(Koa 1 HAaMMEHOBaHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

- paBpa6aTbIBaTL TEXHOJIOTHYECCKYIO
JOKYMCHTAIIUIO HAa TCXHOJIOTMYCCKUC

MPOLIECChl  M3TOTOBJICHUS  M3AEIUI
MaIlIUHOCTPOEHHUS CpenHen
CJIOHOCTHU c MIPUMEHEHUEM
ANEKTPOXUMUUYECKHUX u
ANEKTPOPUINYECKUX METO/IOB
00paboTKH.

Bnaners:

- HaBBIKAMU KOHTPOJIS
TEXHOJIOTUYECKOTO nporecca
HA3TOTOBJICHUS 15631 (0117171
MaIIMHOCTPOCHUS cpenHei
CJI0HOCTHU c MIPUMEHEHUEM
AIEKTPOXUMUYECKUX u
ANEKTPOPUZNUECKUX METO/IOB
00paboTKH;

- HaBBIKAMHU pa3paboTku
TEXHOJIOTUYECKON JIOKyMEHTallud Ha
TEXHOJIOTHYECKHUE IIPOLIECCHI
U3TOTOBJIICHUS 178631 () 154%1
MaIIMHOCTPOEHHUS cpenHen
CJI0)KHOCTH c MIPUMEHEHUEM
AIEKTPOXUMUUYECKHUX u
ANEKTPOPUINIECKUX METO/IOB

00paboTKH.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
(paszean) yueOHoi (yaebHoii paboTsI) Cemectp u. banabl | UHTEepakTuB, 4. | (HAaUMEHOBaHUeE
padoThbI OLICHOYHOI'0
cpeacTna)
Monyns | Jlek. 1.1. OcHoBHbIE 001aCTH TPUMEHEHUS 4 2 - 2 Bormpocs! k 3k3ameny
JIa3€PHBIX TEXHOJIOTHUH.
Cp. 1.1. OcHoBHbIE 00aCTH TPUMEHEHUS 4 8 - - Bormpocs! k 3x3ameny
JIa3€PHBIX TEXHOJIOTHUI.
IIp. 1.1. Vi3amepenue pacxoauMOCTH JIa3€PHOTO 4 2 - - OT4YeT B 3JIEKTPOHHOM
nyyva. BUJIE
Cp. 1.1. U3mepeHue pacxoquMOCTH J1a3epPHOTO 4 8 Bonpocsl k sk3ameny
Jyya.
Jlab. 1.1. KorepeHTHOCTb Ja3epHOTO U3ITYUCHHUS. 4 2 OT4eT B 3JIEKTPOHHOM
BUJIC
Cp. 1.1. KorepeHTHOCTb J1a3€pHOr0 U3IyYEHHUS. 4 8 Bomnpockl k 3x3aMeny
Jlek. 1.2. dusnyeckue Mporecchl Ja3epHbIX 4 2 - - Bonpocsl k sk3amMeHy
TEXHOJIOTUH NpH 00paboTKe MaTepHAaJIOB.
Cp. 1.2. ®dusnyeckue mpoIecChl JIa3epHbIX 4 8 - - Bormpocs! k sx3aMeny
TEXHOJIOTUH NpH 00paboTKe MaTepHaJIOB.
[Ip. 1.2. VzydeHue auarpamMmmbl 4 2 OT4YeT B 3JIEKTPOHHOM
HaNpaBJICHHOCTHU MOIYTPOBOJHUKOBBIX BUJIE
CBETOM3JTy4aTeIICH.
Cp. 1.2. W3zydeHue auarpamMmbl 4 8 Bormpocsl k 3k3aMeny
HaTPaBJICHHOCTH TIOJYIPOBOIHUKOBBIX
CBETOM3JIy4aTelIeH.
JIa6. 1.2. Tlonspu3zanus 1a3epHOro U3IyYEeHHUSsI. 4 2 - - OT4er B 2JIEKTPOHHOM
BUJIC
Cp. 1.2. Tlonspu3zaius Ja3epHOTO HU3ITYICHHUS. 4 8 OT4eT B 3JIEKTPOHHOM
BUJIC
Monyib 2 Jlek. 2.1. ITapameTpsl TEXHOJOTMUYECKHUX JIa3€POB 4 2 - 2 Bonpocel k 3k3aMeHy

Y JIa3€PHOTO U3ITYYCHHUS.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
yueOHoi N Cemectp banabl | UHTEepakTuB, 4. | (HAaHUMEHOBaHUeE
(paznen) (yueoHoii padoThI) q,
padoThbI OLICHOYHOI'0
cpeacTna)
Cp. 2.1. ITapameTpbl TEXHOIOTUYECKUX Ja3€POB 4 8 - - Borpocsl k ak3ameny
1 JIa3€PHOTO U3ITYYCHHUS.
IIp. 2.1. MOHOXpPOMAaTHUYHOCTH JIA3€PHOTO 4 2 - - OT4eT B 3JIEKTPOHHOM
U3ITy4eHUsI. BUJIE
Cp. 2.1. MOHOXpPOMAaTHUYHOCTH JIa3€PHOTO 4 8 Borpocsl k ax3aMeny
U3ITy4eHUSI.
Jlab. 2.1. JIazepHble TUHUU CBS3U 4 2 OT4eT B 3JIEKTPOHHOM
BUIC
Cp. 2.1. JIazepHble TUHUU CBS3U 4 8 Bornpocsl k 3k3aMeny
Jlex 2.2. OnTuyecKue CUCTEMBI JIa3epHOU 4 2 - - Bormpocs! k 3x3ameny
00paboTKH.
Cp. 2.2. OnTuyecKue CUCTEMBI JIa3epHOM 4 8 - - Bonpocsl k sk3amMeHy
00paboTKH.
IIp. 2.2. JlazepHas muHUS Niepeaadn YHEPTHH 4 2 OT4er B 2NIEKTPOHHOM
BUJIE
Cp. 2.2. JlazepHas nuHUS Niepeadn YHEPTHH 4 8 Bonpocsl k sk3amMeHy
Jlab. 2.2. U3y4yeHue sipKOCTH JIa3€pHOTO 4 2 - - OT4YeT B 3JIEKTPOHHOM
W3ITy4eHUsl. BUIE
Cp. 2.2. I3yueHne SIpKOCTH JIa3epHOTO 4 8 Bonpocs! k sk3amMeHy
U3ITy4EHUsl.
Monyib 3 Jlex 3.1. [IpumeHeHrEe COBPEMEHHBIX Ja3ePHBIX 4 2 - - Bonpocsl k sk3amMeHy
TEXHOJIOTHH B (DOTOHHKE.
Cp. 3.1. [IpumeHeHrEe COBPEMEHHBIX Ja3ePHBIX 4 8 - - Bonpocs! k sk3amMeHy
TEXHOJIOTHH B (DOTOHHKE.
[Ip. 3.1. 3yueHue BaTT-aMIepHoi 4 2 - - OT4eT B 3JIEKTPOHHOM

XapPaKTCPUCTHKHU IMOJTYIIPOBOJHUKOBBIX
Ja3epoB.

BUE




®opMbI TEKYLIETO

M Bun . KOHTPOJIs
01yJ1b . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
yueOHoi N Cemectp banabl | UHTEepakTuB, 4. | (HAaHUMEHOBaHUeE
(paznen) (yueoHoii padoThI) q,
padoThbI OLICHOYHOI'0
cpeacTna)
Cp. 3.1. U3yuenue BaTT-aMIepHoOu 4 8 Borpocsl k ak3ameny
XapaKTePUCTHKU MOTYIPOBOIHIUKOBBIX
JIa3€pOoB.
JIa0. 3.1. Onpenenenue AuarpaMMbl 4 2 OT4eT B 3JIEKTPOHHOM
HAIPaBJICHHOCTH OTPAXEHHOTO OT 00BEKTa BUJIC
JIA3€PHOTO0 U3ITy4YEHUs
Cp. 3.1. Onpenenenue AuarpaMmMbl 4 8 Borpocsl k ax3aMeny
HAIMpPaBJIEHHOCTH OTPAXXKEHHOTO OT 00BEKTa
JIA3€PHOTO U3ITYyYCHUS
Jlek. 3.2. OcHOBHbBIE HAIIPABJIEHUS PA3BUTHUS 4 2 - - Bormpocs! k 3k3ameny
JIa3€PHBIX TEXHOJIOTHUH.
Cp. 3.2. OCHOBHBIC HAITPABJICHUS Pa3BUTHS 4 8 - - Bormpocs! k sx3aMeny
JIa3€pPHBIX TEXHOJOTHUH.
IIp. 3.2. U3yuenue nunapa 4 2 OT4YeT B 3JIEKTPOHHOM
BUJIE
Cp. 3.2. Uzyuenue nuaapa 4 8 Bormpocsl k 9x3aMeny
JIa6. 3.2. OnpezeneHre 0OCBEIEHHOCTH 00BEKTa 4 2 - - OT4er B 2JIEKTPOHHOM
JIa3€PHBIM U3ITYYCHUEM. BHJIE
Cp. 3.2. Onpenenenne OCBEIIEHHOCTH 00bEKTa 4 8 Bonpocsl k 5k3amMeny
JIa3€PHBIM U3ITYYCHUEM.
ITA 4 0,35
Kontpounb 4 35,65
Hroro:; 216




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B mpomecce n3ydeHus TUCIUTUITMHBI UCTIONB3YETCS TEXHOJOTUSI TPATUITMOHHOTO O0ydeHUs
(JTek1uu, mpakTH4YecKue paboThl, CAMOCTOSTEbHAS paboTa CTYIeHTa).

Benymeld nesTensHOCTBIO B Tporiecce OOydeHHs SIBIsETCS ydeOHas JesATeNbHOCTh
CTY/ICHTOB, XapaKTEPU3YIOIIAsCs ACHCTBYIOMIEH CHCTEMON TTO3HABATEIIBHBIX TPOIIECCOB, HAUMHAS C
BOCTIpUATUS  HWHPOPMAIIMM W  3aKaHYMBAs  CJIIOXHEUIIUMHU  TBOPUYECKMMH  IPOIECCAMU,
CHOCOOHOCTSIMH  OOIIET0 M YacTHOTO XapakTepa, AMOIMOHAIBHBIMH SIBICHUSMH, KOTOPBIC
MOTHBHUPYIOT MHOTHE CUCTEMBI YU€OHBIX JICHCTBUH, a TAK)Ke OOIIMMH U YACTHBIMU MOTHBAIUSIMHU.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

K ocobeHHOCTSIM OOyuYeHUsS MHUCUUIUIMHE MOXKHO OTHECTH IOCTOSHHOE B3aMMOJICHCTBHE
MEXIYy CTYJICHTaMH W TPENoAaBaTeNsiM, a TAKXKE MAKCUMAJIbHYIO MPUOIMKEHHOCTh MaTrepuaia K
po(heCCHOHANILHOM JIEATEIHbHOCTH, YTO BBIPAXKACTCS B MOJICIHPOBAHUU TPO(HECCHOHATBLHBIX
CUTYaLUM.

[ToaroToBKa K 3aHATHSM 3aKIOYaeTCsl B paboTe ¢ KOHCIEKTOM JICKIMH 0 TaHHOW TeMe, B
M3YYEHUU COOTBETCTBYIOIIETO pasfena ydyeOHMKa WiIM Yy4eOHO-METOJAMYECKOTro mocobus, B
MIPOCMOTPE JOTOJHUTEIBHOM TuTeparypsl. [IpakTudyeckue u mabopaTopHbie padOTHl BHIMOIHSIIOTCS
B ayautopun. OTUeT MO BBHINOJIHEHHON paboTe MOJArOTaBIMBACTCS M 3alOJIHAETCS CTYIEHTOM
CaMOCTOSTEILHO.

Hcnonb3yroTcss MHTEPaKTUBHBIE TEXHOIOTHH, HH()OPMAIIMOHHBIE TEXHOJIOTUU U TEXHOJIOTUU
pa3BUTHS KPUTHYECKOTO MBIIUICHUS. B mpoliecce NpakTUYECKUX W JabOpaTOPHBIX 3aHATUN
MPUMEHSIETCS MPOEKTOp, MaTepuan 3aHsATHi oGOopMIEH B BHJIE Npe3eHTalul, Ormaromaps demy
3¢ (}EeKTHBHO OCYIISCTBIISICTCS TMPOIECcC Iepeaadyd W ycBOeHHs WHpopMmaruu. Ha 3aHATHAX
MaKCHMaJIbHO aKTUBH3UPYETCS CaMOCTOSITENNbHAs paboTa cTyneHToB. O0yyaronmmcs He0OX0AUMO
BBHITIOJTHUTh WHAWBUAYAJIbHBIC 3a/IaHUs, PA3BHBAIOIIME HABBIKM Oyaymied mnpodeccHoHATBHON
nesitenbHOCTH. [lpennmaraercs HallTH pelieHHe ¢ TOMOIIbI0 WHGOPMAIMOHHBIX TEXHOJIOTHIA.
3ananus, IpeAyCMOTPEHHBIE B Kypce, BBITOIHAIOTCS Ha KoMmbioTepax mpu nmomorm MS Office nm
JPYTUX CpEICTB MOJIEPKKHM HWHKEHEPHBIX pacueToB. CTYAEHTHI MPOBEPSIOT, aHAIU3UPYIOT,
Pa3BUBAIOT, IPUMEHSIOT MOTYYEHHYIO HIIM HaWJEHHYIO MH(OPMAIIHIO, TOTy4dast MPopeCCHOHAIbHBIC
YMEHHUS U HAaBBIKH.



7. OuneHo4YHbIe CpeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpo/IMpyemMoii KOMIIETeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
4 ITK-5 [IpakTraeckue padboTer NoNe 1-2

JlaboparopHubie paboTsr NeNo 1-2
Bompocsr k 3x3ameny Ne 1-15

4 ITK-5 [Ipaktuyeckue padoter NeNe 3-4
JlaGopaTtopHbie paboTsl NeNe 3-4
Bomnpocs! k sk3ameny Ne 16-30

4 ITK-5 [IpakTraeckue padboTer NoNe 5-6
JlaboparopHubie paboTsr NeNe 5-6
Bompocs k sx3ameny Ne 31-50

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KOMIUIGKT MPaKTUIEeCKUX PaboT
(HaumeHoBaHUE OYEeHOUHO20 CpedCmBa)

IpakTnyeckas padora Nel
H3mepeHune pacxoAMMOCTH JIa3€pHOTO Jyya.

IIpakTnyeckas padora Ne2
N3yueHue quarpaMMbl HalpaBI€HHOCTH MOIYIPOBOAHUKOBBIX CBETOM3IIydaTeneil.

IIpakTyeckas padora Ne3
MOHOXpOMaTI/ILIHOCTI) JIA3CPHOI0 U3TTYyUYCHUS.

IIpakTyeckas padora Ned
JlazepHast TUHUS Nepeaavu SHEPTUHU.

IIpakTyeckas padora NeS
N3yuenune BaTT-aMIIEpHOM XapaKTEPUCTUKH MOJIYIPOBOAHUKOBBIX JIA3€POB.

IIpakTyeckas padora Ne6
N3ydenune nuaapa.

7.2.1. KoMruiekT 1a00paToOpHBIX pabOT

(HauMeHoB8aHUe OYEHOUHO20 CPedCmBa)

JlabopaTopnasi paGora Nel
KorepeHTHOCTD J1a3epHOro U3ITy4eHHUS.

JlaGoparopHasi padora Ne2
[Tonstpuzanus 1a3epHOro U3TYyUEHUS.



JlabopaTopnasi pabora Ne3
JlazepHble JINHUM CBA3H.

JlaGoparopHas padora Ned
N3yuenue spKOCTH JIa3€pHOTO U3ITYUECHUS.

JlaGoparopHas padora NeS
Omnpenenenue quarpaMmbl HAIIPABIEHHOCTH OTPAXKEHHOTO OT 00BEKTA JIA3EPHOTO U3ITYICHUS.

JlaGoparopHas padora Ne6
Omnpenenenne OCBEIIEHHOCTH 00BEKTa JIa3ePHBIM H3ITyYCHHEM.

7.3. OueHo4Hble CpeACTBA IS NPOMEKYTOYHOH ATTECTAIMM IO MTOraM OCBOCHMS

AUCIHHUITINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTANNH

Cemectp 4

Ne

Bomnpocs! Kk 3xk3aMeHy

n/n

1 Kakue cymiecTByl0OT OCHOBHBIE KPUTHYECKHE TEXHOJIOTHU M CPABHUTEIBHBINA YPOBEHB MX
pa3BuTHs B Mupe 1 B Poccun?

2 Kakne ocHOBHBIE 00J1aCTH IPUMEHEHHS JIa3ePOB CYIIECTBYIOT B HACTOSIIIIEE BpeMsi?

3 Kakue cyniecTByI0T nNepcreKTUBHbIC IPUMEHEHUS J1a3epoB?

4 Kakue cymiecTByt0T HEKOTOpPbIE XapaKTEepHbIE IPUMEPHI TPUMEHEHHS JTa3€pHBIX TEXHOJIOTUI
B TEXHHKE?

5 Kak yuacTBYIOT J1a3epHbIe TEXHOJIOTUHU B IPOU3BOICTBE MOOMIIBHBIX YCTPOUCTB U
NIEPCOHATBHBIX KOMITBIOTEPOB?

6 Kakas umeercs nazepHas 00paboTka MaTepHaoB: B3aUMOCBSI3b MEXAY peKUMaMHU
00pabOTKK MaTepHalioB U TapaMeTPaMH JIa3epOB?

7 Kakum o06pa3zom ocyiecTBisieTcs a3epHas TEPMOXUMHUYECKas 3aIUCh B IUIEHKAX XpoMa,
TUTAaHA U T.11.

8 Kakum 06pa3om NpoucxoauT JiazepHOE MUKPOCTPYKTYPHUPOBaHHUE TTOBEPXHOCTH
MaTepHragoB?

9 Kakum o6pazom npoucxoaut o06paboTka Mpo3padHbIX MaTepHaIoB METOIOM JIa3epHO-
WHIYIIUPOBAHHOW MUKPOILIA3MBbI?

10 | Kakwue cyniecTByrOT NpHUMepHI JIa3epHOH MUKPOOOPaObOTKU?

11 | Kakum 06pa3oM NpOMCXOUT Ja3epHasi MOJIMPOBKA ONTHYECKUX MOBEPXHOCTEN ?

12 | Kakum 00pa3oM npon3BOIUTCS JTa3epHasi OYMCTKA TIOBEPXHOCTH?

13 | Kakum 00pa3oM oCymeCTBISIOTCS aIUTUBHBIE JIa3epHblEe TEXHOJIOTUU — NPUHIIUN?

14 | Kak npumeHstoTcs Jiazepsl B KocMoce?

15 | Kakum 00pa3oM IpoMCXOJUT JUCTAHIIMOHHOE JIA3ePHOE 30HAMPOBAHNE KOCMHUYECKUX
00BEKTOB?

16 | Yro Takoe jga3epHas HCKpa B BO3JyX€ U €€ MPUMEHEHHS ?

17 | Kakum oOpa3oM AeHCTBYET Jla3epHOE MPOTUBOPAKETHOE OPYKUE?

18 | Kakwue cyniecTByrOT OCHOBHBIE 00JIACTH NMPHUMEHEHHS JIa3€POB B MEUIIMHE?

19 | Kak npoucxoaut npeojojaeHue Au(ppakimOHHOTO Npesiesa B Ja3epHbIX TEXHOIOTUSX ?

20 | Kakue cymecTBYIOT OCHOBHBIE MTapaMETPhl U3ITyYCHHS TEXHOJIOTHUECKUX J1a3epOB?

21 | Kakue ocHOBHBIE 0COOCHHOCTH BO3JICHCTBUS JIA3EPHOTO M3JIyUYEHHsI HA TBEPAbIE CPEIbI?




Bonpocsl k 3k3amMeny

n/n

22 | Kakue cymecTBYIOT OCHOBHBIE (DU3MUYECKHE MTPOIECCHI JTIa3ePHBIX TEXHOJIOTUH?

23 | Kak mpoucxoauT norionieHre CBeTa U nNpeodpa3oBaHie YHEPTUU CBETA B TEILJIO?

24 | Kakue puzmueckue mporecchl, BO3HUKAIONINE Ha MOBEPXHOCTH TBEPABIX TEIl MPH JIA3EPHOM
HarpeBe UMET MECTO?

25 | KakoBa ¢usuka yrazepHoro GopMupoBaHUs TOHKOIIJICHOUYHOHN TOIOJIOTHH?

26 | Kak mpousBoauTcs na3epHast OUMCTKA MOBEPXHOCTEH TBEPBIX TEJ OT YACTHIL?

27 | KakoBa CyniHOCTh TEIUIO(HU3UKH JIA3EPHOTO HATPEBAHUS?

28 | Kak nmpoTekaroT pu3ndecKue mpolecchl JIa3epHoi 00pabOTKHU: UCTIAPEHUE - IBH)KCHHIE
¢dponTa paznena a3 - ogHOMEpHast MOJIeNb (ABWKEHHE (POHTA UCTTAPEHHS BHYTPb
Marepuana)?

29 | Kakue ocobenHocTH umeet neymepHas asyxdasnas (/1) monens nazeproit 00paboTku?

30 | Kakum 00pa3oM omuchIBaeTCS NaBJICHUE OTIAa4uu NP ucrapeHun? Y papuenue Kiaysuyca-
Kianelipona

31 | Kakue 0COOCHHOCTH UMEIOT IKCIIEPUMEHTAIIbHBIC METO/IbI U3YyUeHHsSI (PU3HUSCKIX
MIPOIIECCOB JIA3EPHBIX TEXHOJIOTHH ?

32 | UTO 03HAYAIOT XapaKTEPUCTHKH «KA4YECTBA» M3ITYUCHUS TEXHOJIOTHYECKHX JIA3EePOB:
KOTE€PEHTHOCTh, MOHOXPOMATHYHOCTB, MOJIIPH3aNs? JKCITyaTallMOHHbIE XapaKTePUCTHKH

33 | Kakue cymecTByIOT XapakTepHbIC ITapaMeTPhl TEXHOJIOTMYECKHX JIa3epOB?

34 | Kakue MMeI0TCs IEPCIICKTUBBI PAa3BUTHUS TEXHOJIOTHYECKUX JIA3EPOB?

35 | Kakue cymecTByrOT 00J1aCTH IPUMEHEHHS BAXKHEUIITNX THITOB JIA3€POB?

36 | Kakue cymecTByrOT OCHOBHBIE OCOOCHHOCTH TEXHOJIOTHUYECKUX JI1a3epOB?

37 | Kak paborarot hoKyCHpYIOITIE CXEMBI Ja3epHON 00pabOTKN?

38 | Uro npeacTaBisioT co00M CKaHUPYIOLTNE CUCTEMbI A-TUTa 71 JIa3epHOoi 06paboTKu?

39 | Kak paboTaroT MpoeKIMOHHBIE CXEMBI JUIs JT1a3epHOi 00paboTKN?

40 | Kakne 0cOOCHHOCTH UMEIOT KOMOMHHUPOBAHHBIE ONTHYECKHE METOTbI?

41 | Yrto u3 cebs mpeacTaBiseT NPOSKIIMOHHO-CKAHUPYIOIIHI MeTo?

42 | Kak paboTaroT ONTHYECKUE CUCTEMBI JUIS YIIPABICHUS TIONIEPEYHBIM PACIpeIeIeHUeM
UHTEHCUBHOCTH?

43 | Kak paboTaroT BooKoOHHO-onTHdeckue cucteMbl (BOC) noctaBku Ja3epHOT0 U3ITy9IeHUs ?

44 | Yro takoe 5D onTuyeckasi maMsaTh?

45 | Kakne 0COOCHHOCTH UMEIOT JIa3epHbIe TEXHOJOTHH CO3/IaHUsI METalIOBEPXHOCTEH?

46 | Kakue 0cOOCHHOCTH MMEIOT JIa3€PHBIC TEXHOJOTUH CHHTE3a HAHOYACTHI] B )KUIKOCTH ?

47 | Kakue 0cCOOEHHOCTH UMEIOT TEXHOJIOTHYECKHUE JIa3ephl U J1a3epHble TEXHOIOTUU?

48 | Kak npoTekarT (pu3ndecKre mpoIecChl Ja3epHBIX TEXHOJIOTUH MPH 00paboTKe MaTeprasioB?

49 | Kakue cymecTByIOT OCHOBHbBIE 00JJaCTH IPUMEHEHHUS J1a3epHBIX TEXHOJIOTH1?

50

Kakwue cymecTByrOT mapaMeTpbl TEXHOJIOTHYECKUX JIA3ePOB U JTa3E€PHOTO U3TYICHUS ?




7.3.2. Kputepuu 4 HOPMbI OLIEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

DK3aMeH (YCTHO)

HCUYCPIIBIBAOIIUE OTBETHI HA
BOITPOCHI 9K3aMCHAIITMOHHOT'O

«OTIIUYHOY
Ousera M Ha JOIOJIHUTEIIbHBIE
BOIIPOCHI
IIPaBUJIbHBIE OTBETHI HA BOIPOCHI
«XOpOLLIO» Ounera ¢  HE3HAYUTEILHBIMU

HEaAOUCTAaMHU

«YAOBJICTBOPUTCIIBHO»

MMPpaBUJIbHBIC OTBCTHI HA BOIIPOCHI
ounera C CYIICCTBCHHBIMHA
HEAOYCTAaMHU

«CHECYHOOBJICTBOPUTCIILHO»

HEIPAaBUJIbHBIC OTBETHI Ha
BOIIPOCHI IK3aMECHAIIMOHHOTO
owunera




8. YueOHo-MeTOoauYecKoe U MH(OPMAITMOHHOE O0ecneyeHue TUCIIUTIIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Ne

3arsaaBue (3aroJioBoK)
n/n

ABTOPBI, COCTABUTEH

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

I'ox n3panus

KoaunuecTBo B
Hay4YHOH OubmoTexe /
Haumenosanune DB5C

1 H. H. EBTuxues [u 1p.] JlazepHbie TEXHOIOTUHN

VYyebHoe rmocodue

2020

OBC
"ZNANIUM.COM"
https://znanium.com/ca
talog/document?id=372
627

2 | A.T. I'puropsesum, JI. H. [u
ap.]

Ha3eprIe AJIUTUBHBIC TCXHOJIOTHUHU B
MAallTMHOCTPOCHUH

VYyebHoe rmocobdue

2018

DBC
"ZNANIUM.COM"
https://znanium.com/ca
talog/document?id=424
515

3 | B. C. AHtunenko [u ap.] Jlazepsl 1 UX MPUMEHEHUE

Y4yebHoe mocooue

2020

OBC
"ZNANIUM.COM"
https://znanium.com/ca
talog/document?id=415
509



https://znanium.com/catalog/document?id=372627
https://znanium.com/catalog/document?id=372627
https://znanium.com/catalog/document?id=372627
https://znanium.com/catalog/document?id=424515
https://znanium.com/catalog/document?id=424515
https://znanium.com/catalog/document?id=424515
https://znanium.com/catalog/document?id=415509
https://znanium.com/catalog/document?id=415509
https://znanium.com/catalog/document?id=415509

8.2. lonosiHMTEILHAS JIUTEPATYpPaA

ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox n3panus

KoaunuecTBo B
Hay4YHOH OudamorTexe /
Haunmenosanune DB5C

TexHoIOrHYECKHE TPOIECCHI JIA3EPHOU
o0paboTku

1 | A.T. I'puropssun [u ap.]

YyebHoe rmocodue

2006

9BbC
"ZNANIUM.COM"
https://znanium.com/ca
talog/document?id=424
026

Teopernyeckne OCHOBBI JIA3EPHON
00paboTKu

2 | A.B. bornanos [u ap.]

VYyebHoe rmocobdue

2006

DBC
"ZNANIUM.COM"
https://znanium.com/ca
talog/document?id=430
748



https://znanium.com/catalog/document?id=424026
https://znanium.com/catalog/document?id=424026
https://znanium.com/catalog/document?id=424026
https://znanium.com/catalog/document?id=430748
https://znanium.com/catalog/document?id=430748
https://znanium.com/catalog/document?id=430748

8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
cucTeM

1. Google Scholar — mowuckoBast cucTemMa MO Hay4HOW JuTeparype. BkiodaeT craThu
KPYIHBIX HAYYHBIX H3aTEIbCTB, APXHWBBI MPENPUHTOB, MYOIMKAIIMA HA CalTaX YHUBEPCHTETOB,
HAy4YHBIX OOILECTB M APYTUX HAayYHBIX OpraHu3auuid. Mier craTeu, B TOM YHCIE U Ha PYCCKOM
s3bIKe. UTO HE MAJIOBAXKHO, PACCUMUTHIBAET UHJIEKC IIUTUPOBAHUS MTyOJIUKAIIUHI U ITO3BOJISIET HAXOAUTD
CTaTbH, COJIEPKAIIUE CCHUIKU Ha T€, UTO Y)KE€ HalJICHBI.

2. Poccuiickas rocynapcrBennas oudnunoreka (PI'B), r. Mocksa — http://www. rsl.ru.

3. Uadopmanmonnas cuctema "EamHOe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy dejepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIi mepuon
B Ob yxe cobpano 6osiee 11 ThIC. y4eOHBIX MaTepuaaoB pa3andyHbIX By30B Poccun. B DK — Gonee
30 ThICc. onMcaHMM, a Tak ke ecTb "[yoccapuil" u pazmen "Cucrema HOBOCTEM" 1O Ha3BaHHOMN
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa3oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [TomHbIi
JOCTYII KO BCEM pecypcaM, BKIIOYAsi TIOJTHOTEKCTOBBIE MaTepHaibl OMOIMOTEKH, PEIOCTABISACTCS
BCEM I10JIb30BaTENISIM B CBOOOTHOM peskume — http://window.edu.ru.

4. VHTepHeT-0MOIMoTeKa 00pa30BaTEIbHBIX HM3JIaHUN, B KOTOPOW COOpaHBI 3JICKTPOHHBIC
yu4eOHUKH, CIIPAaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIOYEBBIM CIIOBaM, OTIEIbHBIM
TeMaM M oTpaciisiM 3Hauus — http://www.edulib.ru

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanmenosanme IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

koHTpakT Ne 1653 or 14.12.2018, cpok
JeicTBUSL — 6ECCPOUHO

2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Standard 2013 Russian OLP NL JICHCTBUSL — OECCPOUHO
AcademicEdition



http://window.edu.ru/
http://www.edulib.ru/

00pa30BaTeIbHOIO MPoIecca Mo THCIUTIINHE

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NPakTUYeCKUX U Ja00paTOPHbIX 3aHATHIM,
MOMeIeHUM JJI51 CAMOCTOATEIbHOM
padoThl 00yYarommxcs (HoMep ayAuTOPH)
KomnerorepHsiil kiacc. ITepeHOCHOI POEKTOP, IKPaH,
VYyeOHast ayaAuTopus AJisl IPOBEICHUS 3aHATHI | KOMIIBIOTEPHBIE CTOJIBI, CTOJI
JIEKLMOHHOI'O THUIIA. IIpenoaaBaTebCKUM, CTYIbs, 10CKa
YyeOHast ayauTopus AJisi IPOBEICHUS 3aHATHI | ayJUTOPHAs!, CTOJIbI YYCHHUUECKHE
CEMHUHAPCKOro THUIIA. nByxmectHsle, [IK
YyeOnass  ayauTopusi Al KypCOBOTO
MIPOEKTUPOBAHMS  (BBIMOJIHEHHUSI KYPCOBBIX
1 | pabor).
VYyeOHast  ayautopust i HPOBEACHUS
IPYMIOBBIX u WHIUBUIYaIbHBIX
KOHCYJIbTALIUH.
VYyeOHast ayAuTOpUs AJIsl IPOBEICHUS 3aHATHIMA
TEKYIIEro KOHTPOJII U  IPOMEXYTOUHOMN
arrectanuu. (E-306)
YyeOHnast ayautopus AJisi mpoeneHus 3auaTiil | CTon mpenoaaBaTenbCKUid, CTOJbI
JIEKLMOHHOIO TUNA. YueOHasl ayAUTOpHsl IJIsl | yYEHUYECKHUE IBYXMECTHbIE (MOHOOJIOK) ,
MIPOBE/ICHUS] 3aHATHUH CEMUHApCKOTO THIIA. | CTYJIbA, I0CKa ayIUTOpHas (MenoBas),
VYyeOnast  ayauTopuss  Ans  KypcoBoro | kadeapa, IpoeKTop, 3KpaH, Ipoieccop,
MPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | IIKa(]bI
2 | pabot). YueOHast ayTuTOpHs JUISl IPOBEICHUS
IPYNIOBBIX u WHIUBUIYaIbHBIX
KOHCyNbTallMi. Y4eOHas ayauTopust mIJis
IIPOBEJEHUS 3aHATUN TEKYLIETO KOHTPOJIA U
npomexyrouHoi arrecraimu. (E-309)
3 [Tomemenue anst caMocTosITENbHOU PaboThl | CTOMBI, CTYJIbSI, KOMITBIOTEPHI
crynenros (I'-401)
[Tomemienne st camocTosATenbHOM paboThl | Jlocka aynuTopHas (MenoBast), CTOJbI
4 | obyuaromuxcst (C-508) YUYEHUYECKHUE, CTOJI ITPENOJaBaTEIbCKUM,

CTYJIbS, CTEH]IbI, MIKaQBI.
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