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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HCHL OCBOCHUS AUCHUIIIIMHEBI - SIBJISICTCS OGCCHG‘-IGHI/IG HCO6XOI[I/IMOI‘O KOMILJICKCAa 3H3.HHI>1 148
METOIOB aHaIM3a, pacueTa M NPOCKTHPOBAHUS MPH PELICHHH TEXHOJIOTHYECKUX TMpolIeMm,
BO3HUKAKOIINX Ha BCCX JTallaX CO3JaHHUs, U3TOTOBJICHHUA U 3KcnnyaTau1/m na3eprlx OIITUYCCKUX
puOOpOB.

Banatm 1/13yquH51 AUCIUITIJIINHBI:

- - TIOJIYYUTh MPEACTABICHUE O TCHACHIUAX PAa3BUTUS JIA3€PHOU TEXHUKHU U Ja3€PHBIX TEXHOIOTHIH,
AIEMEHTHOM 0asbl JIa3epHbIX  ONTHYECKHX MPHOOPOB U CHUCTEM, CIIELHAJIbHBIX OTpaciiel
TEXHOJIOTMM  NpUOOpOCTpOeHUs, O mpobiaemMax  yIydlleHUs KadecTBa  ONTHYECKUX U
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB, PAIMOHATIBLHOTO HCIOIB30BAaHUSI CHIPHEBBIX U IHEPTEeTHUECKHUX
pPECYypCOB TMpH HCIOJIB30BAHUU ONTUYECKUX MPUOOPOB;00pOB M CHUCTEM; CYLIECTBYIOLIUE H
pa3pabaTbiBaeMble TEXHOJIOTMYECKHE MPOLECCHl C MCIOJIb30BAHUEM JIa3epHOM TEXHUKH, JIa3epHbIe
TEXHOJIOTMYECKHE MPOLECChl M3TOTOBIICHUS JAeTaliel W y3J0B ONTHYECKUX MPUOOPOB, METOIbI
UCCIIEOBAaHUS UM TPOM3BOJACTBA  JIa3epHBIX  NpUOOpPOB W HUX  DJIEMEHTHOM  0a3sbl,
HSKOHOMMKO-MAaTEMaTHYeCKHEe MOJIENIN TEXHOJIOTUYECKUX TIPOILIECCOB JIa3epHOTO IPOU3BOJCTBA,
YUUTHIBAIOIINE MOBBIIIEHNE TPOU3BOAUTEILHOCTH U CHUKEHHE MaTepUao€MKOCTH, TPYIOEMKOCTH
U ce0eCTOMMOCTH HM3TOTOBJICHHMS; - MOIYYUTh HABBIKH: B OIIEHKE TEXHOJOTHYHOCTH BBHIOPAHHOTO
mpouecca, ymMeHue Oe30MacHOi SKcIlyaTaluu oOOpyAOBaHUS M ammaparypbl A JIa3epHBIX
TEXHOJIOTMH pPAa3JIMYHOTO TNPUMEHEHUS, B pPa3pabOTKe KOHCTPYKLUUNH COBPEMEHHOIO JIa3€pHOTO
TEXHOJIOTMYECKOro 000pyI0BaHUS PA3IMUYHOTO HAa3HAYCHHUSL.;

- - 3HaTh W YyMETh HCIOJIb30BaTh: XapaKTEPUCTUKU M TEXHOJIOTMUYECKHE CBOWCTBA JIA3€PHBIX
YCTaHOBOK JJIsi pa3pabdOTKU TEXIPOILECCOB M3TOTOBICHHUA JETaled M Y3JI0B NpUOOpPOB C
MPUMEHEHUEM aBTOMATU3UPOBAHHBIX CHUCTEM, PACCUUTHIBATH W TMPOEKTHUPOBATH COBPEMEHHBIE
Ja3epHbIe YCTAHOBKHU I MIpHEeMa, Tiepeadyu U 00padoTku WH(POPMAIUH, a TAKXKE U3MEPUTEITHHBIX
npubOpOB W CHCTEM; CYHIECTBYIOIIME M pa3paldaTbiBaeéMble TEXHOJOTHYECKHE MPOLECCHl C
WCIIOJIb30BAaHUEM JIa3€pHOW TEXHUKH, JIA3€PHBIE TEXHOJOTUYECKUE TMPOLECCHl H3TOTOBICHUS
JeTalied W y3J0B ONTHYECKUX NPUOOPOB, METONIbI HCCIEAOBAaHUS W MPOU3BOACTBA JIA3€PHBIX
npruOOpOB W WX DJIEMEHTHOW 0a3bl, IKOHOMHKO-MATEMATHYECKHE MOJEIH TEXHOJIOTHYECKHX
IIPOLECCOB  JIa3€PHOTO IMPOM3BOJCTBA, YUWTHIBAIOIIME IOBBIIIEHUE IPOU3BOJUTEIBHOCTH U
CHIDKCHHE MaTepUaIoéMKOCTH, TPYJOEMKOCTH U Ce0eCTOMMOCTH N3TOTOBJICHUS;;

- - TIOJIyYUTh HABBIKU: B OLIEHKE TEXHOJOTHYHOCTHU BHIOPAHHOTO MpoIlecca, yMEHHE Oe30MmacHOi
SKCIUTyaTalluyi 00OPYOBAaHUS U allaparypsl A JIA3ePHBIX TEXHOIOTUN pa3IMuHOTO IPUMEHEHUS, B
pa3paboTKe KOHCTPYKLUHUI COBPEMEHHOTO JIa3€PHOTO TEXHOJIOTMYECKOTO 000pYyI0BaHUS PA3TUYHOTO
Ha3HA4YEHHUI..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHsI 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

ITK-1 Crioco6HOCTh K (hOPMUPOBAHHUIO TEXHUYECKUX TPEOOBAaHUHN M 3aJlaHUN Ha MPOCKTUPOBAHUE U
KOHCTPYHPOBAaHUE ONTUYCCKUX M ONTHUKO-3JICKTPOHHBIX MPHOOPOB U KOMILJICKCOB, Y3JIOB H JIeTaleh
Ja3epHON TEXHUKH, JTa3ePHBIX ONTHKO-3JICKTPOHHBIX TPUOOPOB U CUCTEM

[IK-1.1 Amnanu3upyeT W omnpeaenser TpeOOBaHUS K TapameTpaMm, NPEeIbsBIIEMble K

pa3zpabaTbiBaeMONl ONTOTEXHUKE, ONTHUYECKMM M ONTHUKO- OJJIEKTPOHHBIM mpubopaM H

KOMITJIEKCaM C YY€TOM U3BECTHBIX SKCIIEPUMEHTAIIbHBIX U TEOPETUYECKUX PE3YJIbTaTOB
3Hamo:

[IK-1.1/3u1 IpuHOMOBI TOCTPOEHUS U COCTAB ONTUYECKHUX M ONTHKO-3JIEKTPOHHBIX
npuObOpOB U KOMIUIEKCOB. [IpMHIMMIBI KOHCTPYMPOBAHUS  ONTHUKO-DICKTPOHHBIX
npubopoB. TexHomoruu CcOOPKH, IOCTHPOBKHM U KOHTPOJS ONTHKO-3JIEKTPOHHBIX
npubopoB. [ocyapcTBEHHBIE U OTPACIEBBIE CTAHAAPTHI, CTAHIAPTHI OPraHNU3aALUT
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IIK-1.1/382 OcHOBHBIE THIIBI, XapaKTEPUCTUKU ONTUYECKUX M OMNTUKO-3ICKTPOHHBIX
CHCTEM, dJIEMEHTHasA 0a3a ONTOTEXHUKH.

[IK-1.1/383  Ilpuanun  BeiOOpa  MarepuaioB IS  WM3TOTOBICHUS — W3ACIUN
npubopoctpoeHus. OCHOBHBIE CTPYKTYpbI cTajeil u crutaBoB. CBOWCTBA MaTepHAlIOB,
OpUMEHseMbIX B npubopocTpoeHnd. HasHaueHwe craneil W CIUIaBOB, JPYTHUX
MarepuasoB, HUCIOJNb3yeMbIX B mpubopocTpoeHuu. HasHaueHue, BUABI M CBOMCTBa
KOMITO3UIIMOHHBIX, TOPOILKOBBIX U MaTEpHUaJIOB

Ymemo:

[IK-1.1/¥Ym1  AnanusupoBaTh TEXHHYECKHE TpeOOBaHUSA, TMPEABIBISIEMBIE K
pa3pabaTbiBaéMO ONTOTEXHUKE, ONTHYECKUM M ONTHKOZJIEKTPOHHBIM IpuOOpaMm H
KOMILIEKCaM C y4€TOM U3BECTHBIX SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX PE3yIbTaTOB
[IK-1.1/YM2 AHanu3upoBaTh MpeabsBIsSEMble TEXHUYECKHE TPEOOBAaHUS K MapaMeTpam
pa3pabarbiBa€MOro  ONTHKO-IEKTPOHHOTO  MpHOOpa ¢  Y4eTOM  HM3BECTHBIX
AKCIEPHUMEHTAJIbHBIX U TEOPETUUECKUX PE3YIBTATOB.

[IK-1.1/¥YmM3  AnanusupoBaTh TEXHHYECKHE TpeOOBaHUSA, TMPEABIBISIEMBIE K
pa3zpabareiBaeMOil ONTOTEXHHUKE, ONTHYECKUM U OINTHUKODJIEKTPOHHBIM MNpUOOpaM H
KOMILJIEKCaM C Y4E€TOM HM3BECTHBIX SKCIIEPUMEHTANIBHBIX U TEOPETUYECKHUX PE3YJIbTaTOB
Braoems:

[1K-1.1/HB1 Metonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUs Ha TPOCKTHPOBAHUE H
KOHCTPYHUPOBAHHE ONTHUYCCKUX M ONTHUKOAICKTPOHHBIX MPUOOPOB M KOMIUIEKCOB M WX
COCTaBHBIX YacTeH
IMK-1.1/HB2 MeToaukoi COCTaBICHUS TEXHHUYECKOTO 3aJaHHs Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAaHUE ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB U UX
COCTaBHBIX YacTe

[IK-1.1/HB3  Pa3paboTka KOHCTPYKTOPCKOW JIOKYMEHTAallMd HAa  OINTHYECKHE,
ONTUKO-3JIEKTPOHHBIE, MEXaHW4YecKue OJIOKH, y37bl U JIeTadl B COOTBETCTBUU C
TpeOOBaHUSMU TEXHUYECKOTO 33JaHUs, CTAHAAPTOB U TEXHOJOTUYHOCTHU

[1K-1.2 Omnpenensier, KOPpeKTUPYeT M OOOCHOBBIBAET TEXHUYECKOE 3aJaHHE B YaCTH
MPOEKTHO-KOHCTPYKTOPCKUX ~ XapaKTePHUCTUK  OJIOKOB M y3JI0B  ONTHYECKUX U
OIITHUKO-3JIEKTPOHHBIX MPHOOPOB

3name:

[1K-1.2/311 OcobeHHOCTH KOHCTpYHpOBaHUs jAeTaneil. OnTudeckue MaTepHayibl M
TexHosuoruu. OCHOBBI IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MPOU3BOJCTBA ONTUUECKUX
U ONTHUKOAIEKTPOHHBIX MPHUOOPOB M KOMILUIEKCOB. [IpHMHIMIBI MOCTPOCHUS U COCTaB
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB. [IpMHIUIBI TOCTpOEHUs
U COCTaB ONTHYECKUX U ONTHUKO-JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

[1K-1.2/362 TlpuHIUOBI TOCTPOCHHUSI U COCTaB ONTUYECKUX U OI-THKO-3JICKTPOHHBIX
pu-00pPOB M KOMIJIEKCOB

[1K-1.2/383 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOICTBA OMTHYECKUX
U OITU-KO-3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB

Ymems:

IIK-1.2/¥Ym1 O6ocHoBbIBaTh Tpeanaraembie pemienus. [Ipeacrasisats unpopmanuoo B
CHUCTEMaTU3UpPOBaHHOM Buzae. PaspabaTbiBaThb KOHCTPYKTOPCKYIO —JTOKYMEHTAIHIO.
PaccuuThiBaTh, NMPOEKTUPOBaTh M KOHCTPYHPOBAaTb B COOTBETCTBUU C TEXHHYECKUM
3aJaHHEeM THUIIOBBIE CHCTEMBI, MNPHOOPHI, JeTald U Y3JIbl ONTOTEXHUKH Ha
CXEMOTEXHHUYECKOM M JIEMEHTHOM YPOBHSIX

[TK-1.2/¥YM2 TlpeacraBnsats nHGOPMA-IIUIO B CHCTEMATH3UPO-BAHHOM BUJIC

[1K-1.2/YM3 AHanmu3upoBarh MPENbIBIIEMbIC TEXHHUECKHE TPEOOBAHMS K MapaMeTpam
pa3pabaTeiBA€MOr0  ONTHKO-’JIEKTPOHHOTO  MpUOOpa €  y4eTOM  U3BECTHBIX
SKCIEPUMEHTAJILHBIX U TEOPETUUECKUX pe-3yIIbTaTOB.

Braoems:
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[MK-1.2/HBl MeToaukoi COCTaBICHUS TEXHHUYECKOTO 3aJaHHs Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAaHUE ONTUYCCKUX U ONTHUKOIICKTPOHHBIX MPUOOPOB U KOMIUIEKCOB M UX
COCTaBHBIX YaCTEN

[1K-1.2/HB2 MeTtonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE M
KOHCTPYHUPOBAHHE ONTHUYECCKUX U ONTHUKO-JICKTPOHHBIX MPHUOOPOB U KOMIUIEKCOB U UX
COCTaBHBIX YacTeH

[IK-1.2/HB3  Pa3paboTka KOHCTPYKTOPCKOM  JOKYMEHTAallMM HAa  ONTHYECKHE,
ONTHUKO-3JICKTPOHHBIE, MEXaHWYeCKHUe OJIOKH, Yy37bl MU JIeTadl B COOTBETCTBUU C
TpeOOBAaHUSMU TEXHUYECKOTO 3aJaHUS, CTAHAAPTOB U TEXHOJIOTUIHOCTH

ITK-1.3 OcymiecTBiseT MOUCK W aHAIN3 HAYYHO-TEXHUYECKOW MH(OpMAIIMU, OTEYECTBEHHOTO
1 3apy0eHOTO OIbITa, paboTaeT ¢ 6a3aMH TaHHBIX

3nams:

[1K-1.3/3u1 IIpuHIUIIBI TTOCTPOCHHMS M COCTaB ONTHYCCKUX W ONTHUKO-IJICKTPOHHBIX
npubOpoB U KOMILIEKCOB. IIpMHIMNIBI  KOHCTPYMpPOBAaHUS — ONTUKO-3IEKTPOHHBIX
npubopoB. HopMaTuBHBIE JOKYMEHTBI CUCTEMBI MEHEKMEHTA KaueCcTBa

IIK-1.3/342 OcCHOBBI TNPOEK-TUPOBAHUS, KOHCTPYHUPOBA-HHUS U  IMPOU3-BOJCTBA
ONITUYECKHUX M ONTU-KO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB

MIK-1.3/3u3 IIpuHOMOBI TOCTPOEHUS U COCTAB ONTUYECKHUX M ONTHKO-3JIEKTPOHHBIX
npruOOPOB M KOMITJIEKCOB [ [pHHIMITBI KOHCTPYHUPOBAHHUS ONITUKOAIEKTPOHHBIX TPUOOPOB

Ymems:

[IK-1.3/Ym1 Tlpou3BoauTh TMaTeHTHBIM TOWCK. PaboTtarh ¢ HayYHOTEXHUYECKOU
uHpopmareil. [IpuHIUIBI TOCTPOSHUSI U COCTaB ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX
npuOOpPOB U KOMILJIEKCOB. AHAIU3UPOBATh MPEIbIBISIEMbIE TEXHUUECKHE TPeOOBaHUS K
napaMerpam pa3padarTbIBA€MOI0 ONTHUKO-JIEKTPOHHOTO MPUOOpa C y4eTOM H3BECTHBIX
9KCIEPUMEHTAJIBHBIX M TEOPETUYECKUX pe3ysbTaroB. Paborarh ¢ 0a3zamMu JaHHBIX U
MCTOYHUKAMH HH(OpMauu

ITK-1.3/¥YM2 Pabotarh ¢ 6a3amMu TaHHBIX ¥ HICTOYHUKAMU HH(POPMAIIHH

[IK-1.3/YM3  AnanusupoBaTh TEXHUYECKHE TpeOOBaHUSA, TMPEABIBISIEMBIE K
pa3zpabareiBaeMON ONTOTEXHUKE, ONTHUYECKUM U OINTUKO-3JIEKTPOHHBIM IMpHOOpaM U
KOMILJIEKCaM C Y4€TOM HU3BECTHBIX SKCIIEPUMEHTANIBHBIX U TEOPETUUECKHUX PE3YJIbTaTOB
Braoems:

I1K-1.3/HB1 Metonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H
KOHCTPYHUPOBAHHE ONTHUYCCKUX M ONTHUKOAICKTPOHHBIX MPUOOPOB M KOMIUIEKCOB M WX
COCTaBHBIX YacTeH
IMK-1.3/HB2 MeToaukoi COCTaBICHUS TEXHUYECKOTO 3aJaHus Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAaHUE ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB U UX
COCTaBHBIX YacTe

[1K-1.3/HB3 MeTtonukoii cocTaBieHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H
KOHCTPYHUPOBAHHE ONTHYCCKUX M ONTHUKOAICKTPOHHBIX MPHUOOPOB M KOMIUIEKCOB M WX
COCTAaBHBIX YacTen

ITK-4 CriocoOHOCTH K pa3paboTKe TEXHOJIOTUYECKUX MPOLECCOB U TEXHUYECKOW JOKyMEHTAIluK Ha
U3TOTOBIIEHUE, COOPKY, FOCTUPOBKY M KOHTPOJIb MEXaHHUUECKUX, ONTHYECKUX, OMTUKO-3JIEKTPOHHBIX
OJI0KOB, Y3JIOB U J€Tajei J1a3epHON TEXHUKH, JIa3ePHBIX ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM.

I1K-4.1 Pa3pabarbiBaeT TEXHOJOTMYECKUE MPOIECCHl H3TOTOBJICHUS ONTHYECKHX, OINTHKO-

ANIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, y3JI0B U AeTaleit
3name:

Ne 000004868 Crpanuria 6 u3 13



[1K-4.1/3u1 OnTHueckue Marepua-Jibl U TEXHOJIOTHH. TeXHOIOrH4YecKre BO3MOKHOCTH
000py-/10BaHMS JJISl IPOU3-BOJCTBA ONTHUYECKUX, ONTHKO-3IEKTPOHHBIX, MEXaHUYECKUX
O70K0B, y37m0B W jeraneid. KommoHeHTHass W d3je-MeHTHass 0a3bl ONTHYE-CKUX U
OINTHUKO-3JIEKTPOHHBIX npubo-poB u KOMIIJIEKCOB. XapakTepuCTUKU
KOH-TPOJIbHO-M3MEPHUTEIHLHOTO 000-pynoBaHUs Al COOp-KU, IOCTUPOBKH M KOH-TPOJIS
ONTUYECKHUX, ONTUKO-DJICKTPOHHBIX, MEXaHHYECKUX OJIOKOB, Y3JIOB U JeTaseH.
OneHuBarh ypoBEHb TEXHUYECKOIO M TEX-HOJOTMYECKOTO IO-TEHIMala OpraHu3a-LuH
(opraHM3anMi-KOHTPAreHTOB), HEOO-XOIUMBIA JJIsI M3TO-TOBJICHUS OCHACTKH U
CIEMAJIIBHOTO UH-CTPYMEHTA.

[1K-4.1/312 IlpuHUMIIBI TOCTPOEHMSI TEXHOJOTMUECKHX IMPOLECCOB C Y4YETOB
TEXHUYECKUX TpeOoBaHUM K n3aenuio. OCHOBBI TEOPUU COBPEMEHHBIX MATEPHATIOB
Ymemu:

[IK-4.1/Ym1 TIpuMeHSTh CYUIECTBYIOIIME TEXHOJOTMM M PEXHMBI IPOU3BOJCTBA,
cOOPKH, FOCTUPOBKHU M KOHTPOJISI pa3padaThIiBAEMbIX ONTHUECKUX, ONITUKO-3JICKTPOHHBIX,
MEXaHMYECKUX OJIOKOB, y3JIOB H JieTajei

[1K-4.1/YM2 Hcnonws30BaTh CHOPAaBOYHYIO JIMTEPATypy JUIsl BHIOOpAa MaTepHaOB U X
BHEAPEHUSI B CYIIECTBYIOIIME TEXHOJIOIMYECKHE TMPOLECChl MPOU3BOACTBA IAKETHI
NPUKIATHBIX MPOrpaMM Uil MPOEKTUPOBAHUA M KOHCTPYHUPOBAHUS ONTHUYECKUX H
ONTHUKO-JIEKTPOHHBIX ~ NMPUOOPOB U  KOMIUIEKCOB U CHUCTEMBI  3JIEKTPOHHOTO
JIOKyMEHTO000pOoTa

Braoemy:

[1K-4.1/Hg1 [IpopeMoHCTpHUpOBa JIOTHYECKH MOCIeI0BaTeNbHbIE, JOCTATOYHO MOJHBIE,
MpaBUIbHBIE OTBETHI B XOJI€ 3allUTHl 3ajaHus (MpoeKTa, MOPT(HOINO), BKIKOYASL
JIOTIOJIHUTENBHBIE; CAMOCTOSITEIbHO YCTPAHMJI 3aMEYaHusl IO OTIENbHBIM 3JIEMEHTaM
3a/1aHus (Borpoca)

[TIK-4.1/HB2 HaBwikamu pa3pabOTKH U KOPPEKTUPOBKH TEXHOJIOTHYECKUX MPOIECCOB
U3TOTOBJICHUS ¥ COOPKH IIEMEHTOB MPHUOOPOB

[1K-4.2 AHanu3upyeT COCTOSTHHE TEXHOJIOTHI N3TOTOBIEHUS, COOPKHU, FOCTUPOBKH U KOHTPOJIS
COBPEMEHHBIX ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPHOOPOB U KOMIIEKCOB

3Hamo:

[1K-4.2/3u1 OnTHueckue MaTepuabl U TEXHOIOTUN

[1K-4.2/384 XapaKkTepruCcTUKN KOHTPOJIBHO U3MEPHUTEIILHOTO 000PYI0BaHMs A COOPKH,
IOCTUPOBKH M KOHTPOJISI ONTUYECKUX, ONTHKO-3JIEKTPOHHBIX, MEXaHHYECKUX OJIOKOB,
y3JIOB U JIeTaJICH.

Ymemns:

[1K-4.2/Ym1 Onpenensith TEXHOJOTHUECKHE TPEOOBAHUS K M3TOTOBJICHUIO ONTHYECKHUX,
OINTHUKO-3JIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, Y3JIOB U JeTasiel

[1K-4.2/Ym5 Pa3zpabareiBaTh ¥ COINIACOBBIBATH  M3BEHIEHUS 00  HM3MEHCHHUH
KOHCTPYKTOPCKOM TOKYMEHTAIUH.

Braoems:

[1K-4.2/Hg1 IlonumaHue nporpaMMHOTO MaTepuaia

[1K-4.2/HB3 HaBbikamu pa3pabOTKH U KOPPEKTUPOBKH TEXHOJOTHYECKHX IPOIIECCOB
W3TOTOBJICHUS M COOPKH JIEMEHTOB MPUOOPOB

[1K-4.3 PaspabarpiBaeT U BHOCHUT MPEUIOKECHHUS IO KOPPEKTHUPOBKE KOHCTPYKTOPCKOW H
TEXHOJIOTMYECKOM TOKYMEHTAIUU C YUETOM PE3yIbTaTOB KOHTPOJISI KaueCTBa N3NNI
3namu:

[1K-4.3/3a1 Merogsl CHCTEMHOIO aHain3a. [EXHOJOTHYECKHUE  BO3MOKHOCTH
000pynoBaHUs I MPOU3BOJCTBA ONTHYCCKHUX, ONMTHUKO-IJICKTPOHHBIX, MEXaHHUUECKUX
OJIOKOB, Y3JIOB U JeTanei
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[1IK-4.3/342 IlpuHIUOBI MOCTPOCHHUS TEXHOJOTMYECKUX IMPOIECCOB C  YYETOB
TEXHUYECKHUX TpeOoBaHUN K M3eHi0. OCHOBBI TEOPHH COBPEMEHHBIX MaTepHUajIoB
[1K-4.3/3u3 O0ocHoBanus mnpeanaraembie pemeHus. OO0CHOBaHUATpEOOBaHHUA K
U3TOTOBJICHUIO ONTHYECKHUX, ONTHKO-JIEKTPOHHBIX, MEXaHHYECKHX OJOKOB, y3JI0B WU
Jeraneii ¢ yderoM TpeOOBaHWMN  TEXHHMUYECKOTO 3aJaHUs U BO3MOXKHOCTEH
OpraHu3alMH-U3TOTOBUTEIIS.

Ymemo:

[1K-4.3/Ym1  OGocHOBBIBaTH  TpeOOBaHUS K  HW3TOTOBJICHHIO  ONTHYCCKHX,
OINTUKO-3JIEKTPOHHBIX, MEXAHUYECKUX OJIOKOB, y3JI0B U J€Tajlell ¢ y4yeToM TpeOOBaHUI
TEXHUYECKOTO 33JaHUS 1 BOZMOXKHOCTEH OpraHn3alui-U3rOTOBUTENS

[1K-4.3/YM2 Hcnonb30BaTh CHpPaBOYHYIO JIUTEpaTypy AJs BHIOOpa MaTepualoB U HX
BHEAPEHUS B CYIIECTBYIOIIME TEXHOJIOIMUECKHE IPOLIECCHl IPOU3BOACTBA IAKETHI
NPUKIAJHBIX TPOTpaMM Ui TMPOEKTUPOBAHMS M KOHCTPYHUPOBAHUS ONTUYECKUX U
ONTUKO-3JICKTPOHHBIX ~ NMPHOOPOB W  KOMIUJIGKCOB M CHCTEMBI  3JIEKTPOHHOTO
JIOKyMEHT0000poTa

[IK-4.3/YM3  PazpaOarbiBaTh  KOHCTPYKTOPCKYIO  JOKyMeHTauuio.  OnpenemnsTsh
TEXHOJIOTHYECKUE TPEeOOBAaHUS K HM3TOTOBJICHHUIO ONTHUYECKUX, ONTHKO-JIEKTPOHHBIX,
MeXaHM4YECKUX OJOKOB, y37I0B U fetaneil. OO0CHOBBIBATh TPEOOBAHUS K U3TOTOBJICHUIO
ONITUYECKHX, ONTUKO-3JICKTPOHHBIX, MEXaHUUECKUX OJIOKOB, Y3JIOB U JIeTaJIel ¢ y4eTOM
TpeOOBaHUI TEXHUYECKOTO 3aJaHUsd W BO3MOXKHOCTEH OpraHU3alMu-HU3TOTOBHUTEINS.
PazpabaTbiBaTh W COIIACOBBIBATH M3BEIIEHUS 00 M3MEHEHUH KOHCTPYKTOPCKOM
JIOKYMEHTAIHH.

Braoemy:

[1K-4.3/HB1 CamMOCTOATENHHO YCTPAHIII 3aMEYaHHS IO OTJEIBHBIM JJIEMEHTAM 3aJIaHUS
(Bompoca)

[1K-4.3/HB2 HaBbikamu pa3paOOTKH U KOPPEKTUPOBKH TEXHOJOTHYECKHX IPOIIECCOB
W3TOTOBJICHUS M COOPKH JIEMEHTOB MPUOOPOB

[1K-4.3/HB3 MertomaMu ONTHYECKUX HW3MEPEHUH TEOMETPUYCCKHX IapamMeTpOB
ONTUYECKUX DJIEMEHTOB, IIapaMETPOB ONTHYECKUX MaTepuajoB, XapaKTEPUCTUK
ONTUYECKUX CHCTEM, MapaMETPOB CBETOBOIl BOJIHBI, METOJOB MCIBITAHUS ONTHYECKUX
CHUCTEM, UCCJIEIOBaHMSI Ka4yeCTBa ONTHYECKOT0 H300paskeHus

3. Mecto aucuumimHbl B cTpykrype OII

Huctumnuaa (Monyns) b1.0.24.06 «JlazepHble TEXHOJOTHM» OTHOCUTCS K OOS3aTENBHON 4YacTu
o0pa3oBarenbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 8.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI
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DK3aMeH
8 cemecTp 108 | 3 | 26 | 26 | 32 (24)
Bcero 108 3 | 26 | 26 | 32 24

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

E (&)
< )
H =
= | & |E2¢8
) = S |8 £ E
= g 5 o O
NN
S| 8|S (RE8
g o
HauMeHnoBanue pasjerna, TeMbl o 2 2|29 <
= > 3] 295
= | 8| 8|8 882
= 5 S |»Z 8 =
9 = E |8 & 3
o | E | | 33 |EB &<
— = 1 Q e ol =5 =
Q ~ < = < > > )
Q (D) o, < 53 0 &
m | B |FE |0 |BEdaE
Pa3znen 1. BBenenune 10 3 3 4| IIK-1.1
Tema 1.1. Benenue 10 3 3 4
Pasnen 2. O630p 0CHOBHBIX 12 4 4 4| IIK-1.1
THUIOB MPOMBIIILJIEHHBIX JIa3€POB
Tema 2.1. TexHoJIOTHYECKHUE 12 4 4 4
Ta3epsl
Pasnean 3. JlazepHble 12 4 4 4| IIK-1.2
TEXHOJIOTHYECKHEe YCTAHOBKH H
KOMILJIEKCHI
Tema 3.1. JlazepHbie 12 4 4 4
TEXHOJIOTH-YECKHE YCTAHOBKHU
Pasnen 4. U3mepenue 10 3 3 4| IIK-4.1
MOJIOKEHHS M CMelleHH sl
00bEKTOB B POCTPAHCTBE
Tema 4.1. 3mepenue nonoxxeHus 10 3 3 4
00BEKTOB
Pasnean 5. Jlazepubie 10 3 3 4| IIK-4.2

HHG(pOPMALMOHHO-U3MEPUTEIbH
bl€ TEXHOJIOTHH.

Tema 5.1. JIlazepHble CUCTEMBI 10 3 3 4
Hepa3pymia-foero KOHTPOIIs.
Pasnen 6. JlazepHble cucTemMbl 10 3 3 4| IIK-4.3
npueMa u nepeiaqyu
uHpopManumn

Tema 6.1. JlazepHble cCTEMBI 10 3 3 4
CBSI3M.
Pasnen 7. JlazepHble 10 3 3 4| IIK-1.3
TEXHOJOrMHM B MeIUIUHE U
0M0JI0rHH

Tema 7.1. JlazepHast MeIUIIMHA. 10 3 3 4
Pasnean 8. Jlazepubie 10 3 3 4| IIK-4.2
TEXHOJOTHH B HAYYHBIX
HCCJIeTOBAHUIX

Tewma 8.1. Jlazepubie cnenmanbubie | 10 3 3 4
TEXHOJIOTUH

Ne 000004868 Crpanuria 9 u3 13



Wtoro | 84| 26| 26| 32|

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Paszoen 1. Beeoenue

Tema 1.1. Beeoenue
Onpenenenue nousaTus "nazepHas texnonorus”. Llenu u 3amaum kypca.

Pa3zoen 2. O030p 0cHOBHBIX MUNOE NPOMBIULTIEHHBIX J1A3EP06

Tema 2.1. Texnonozcuueckue nasepol
Oco0eHHOCTH KOHCTPYKITMH U TPUMEHEHUS TEXHOJIOTHUYECKHX JIa3ePOB PA3INIHBIX THUIIOB.

Pa3zoen 3. .]Ia3epnbte MmexHo102u4ecKue yCmaHo6KuU U KOMnJ1eKcol

Tema 3.1. Jlazepnvle mexnonocu-4eckue yCmanoeKu
Knaccudukanus na3epHbIX TEXHOIOTHYECKUX YCTAHOBOK U KOMITJIEKCOB

Pa3zoen 4. Hzmepenue nonoxcenus u cmeuyeHus 00beKmoe 6 npocmpancmee

Tema 4.1. Hzmepenue nonodicenus 00bekmos
leousmyueckue u reoie3NIECKUE JIa3epHbIC TEXHOIOTHH.

Pa3zoen 5. Jlazepuvie ungpopmayuonno-uzmepumenviolie MexHoaI0ZUU.

Tema 5.1. Jlazepuvie cucmemuvl Hepaspyula-1oue20 KOHMpOoss.
Jlazepnas metposnorus. I3amepenue CKopocTel U yIjioB MOBOPOTA.

Pas3zoen 6. Jlazepuvie cucmemol npuema u nepeoaiu unghopmayuu

Tema 6.1. Jlazeprvie cucmemvi c6s3u.
[Tpuem u nepenada HHGOPMAIIHH C UCTIOTH30BAaHUEM JIA3€PHOTO U3ITYUYCHHUS.

Pazoen 7. /lazepnvle mexnonocuu ¢ meouyune u oOuo102uu

Tema 7.1. Jlazepuas meouyuna.

buonornyeckue acmekThl HCIOIB30BAHUS JIa3€pOB B MCAUILIUHEC.

Ne 000004868
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Pa3zoen 8. J/lazepuvie mexnonozuu 6 HAYUHBIX UCCAEO0BAHUAX

Tema 8.1. Jlazepnvle cneyuanvHvle mexHon02uu

JlazepHble yCTAaHOBKM B SHEPTETUKE U JIBOMHOTO Ha3HAYCHUS

6. IlopsiIoK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  PEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHONH arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHus — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepaqbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzanus ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTeIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (deneparbHOM
TOCYIJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JIOT».

IIpomedcymounas ammecmayus: Ik3amen, 8 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, Ixzamen
Konmponupyemvie H/IK: IIK-1.1 I[IK-4.1 IIK-1.2 1IK-4.2 IIK-1.3 [IK-4.3
Bomnpocwi/3ananus:

1. B uem npeumyniecTBa J1a3epHOil CHCTEMBI CBA3U?

1. JaNnBEHOCTEL AECUCTBUSA

2. yMEHBIIECHHE TOMEX

3. yBenuieHue o0bEMa HHPOpMaIUN
4. ckopoCTh epeaadn

2. B yem npeumMy1iecTBo 1a3epHoi 00pabOTKN MaTepHaioB?

3. W3-3a yero na3zepHbie TPHOOPHI MPEBOCXOIST APYTHUE ONTUYECKUE TPHUOOPOB NpH paboTe B
OTKPBITOM atmMochepe?

4. Ha yem ocHOBaHa paboTa ja3epHbIX OMOPHBIX TPUOOPOB?

5. YTo maeT mpeuMyIiecTBO Ja3epHOMY M3IIYICHHUIO MIPHU €T0 UCTIOIB30BaHUH B TEXIPOIleccax
00pabOTKN MaTepUaIoB:
1. MOHOXPOMATHYHOCTh H3JTyUCHUS
2. cebecTOMMOCTH TpoIiecca
3. IOKaJIbHOCTh BO3JICUCTBUS
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4. mpocToTa 00CITyKUBAaHUS 000PYIOBAHHS
6. Uro mnexuT B OCHOBE BBHIOOpPa Jla3epOB B KAueCTBE HCTOYHUKA U3IY4YCHUS B
OIITUKO-3JIEKTPOHHBIX MPHOOpax:
1. 5KoHOMHUECKUH PaKTOp
. TabapuTHl HICTOYHHUKA
. YCIIOBUSI DKCILTyaTalluu
. CBOMCTBA U3JIy4CHUS

W N

7. YTo N€XUT B OCHOBE IIPUHIIMIIA U3MEPEHUSI CKOPOCTEH B JIA3EPHBIX U3MEPUTEIAX?

. 3¢ dext ITapka

. U3MEpPEHHNE TPACKTOPUH TBMIKCHUS
. JonmuiepoBckwii 3pdext

. UI3MEpEHHE YHEPTHU TTyUKa

W N =

8. Uro ompexpenser BHIOOp JIa3epOB B KaueCTBE HMCTOYHWKA H3IYYCHUS B ONTHUYECKUX
npudopax:

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. Arunenxko B. C. Jlazepsl m ux npumenenue. Y.l1: yuyeOHOe mocobue IS CTYICHTOB
cnenuanbHocTeil urrcy, uncc / B. C. Arunenko, A. B. Hukwurenko; monm pemakuueir B. II.
Boponenko. - Jlazepel u nx npumenenue. U.1 - Mocksa: Poccuiickuii yHUBEpCUTET TpaHCIOpTa
(MHUT), 2020. - 113 c. - 2227-8397. - Tekct: snekrponnsiii / IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/115849.html - Pexwum nocrymna: mo noanucke

2. JIazepsl: npuMeHenus u npunoxkenus / A. C. bopeiimo, B. A. bopeiimo, . M. EBnokumos, C.
B. UBakuH. - Cankr-IletepOypr: Jlanb, 2022. - 520 c. - 978-5-8114-2234-0. - TekcT: 37€KTPOHHBIH //
WznarensctBo Jlanb: [caiir]. - URL: https://e.lanbook.com/book/212447 - Pexum moctyma: 1o
MOATHCKE

Jlononnumenvuas rumepamypa

1. Moxapos [ A. I'eomerpuyeckas ontuka: Yuebnoe nocodue. / I A. Moxapos. - M3narenbcTBo
"Jlanp", 2017. - 708 - 978-5-8114-2636-2. - TekcT: HEMOCPEACTBEHHBIM.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTCs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. https://lib.miigaik.ru/ - bubanoreka MUUTAuK
2. https://www.iprbookshop.ru/ - bubnuoreka

3. https://books.ifmo.ru/book/1214/tehnologiya priborostroeniya.htm - TexHnonmorus
puOOPOCTPOCHUS

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCyllecTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

JlekumoHHas aynuropust
NHutepakTrBHas q10ocka - 1 mT.
NHTtepakTrBHas MaHeN b - 1 WT.
MenoBas nocka - 1 mr.
[TpoekTtop - 1 .

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs1)

C nenpo yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIITOIHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooilee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEeAjaractcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMH TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WJIM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHIECO- MW  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

Paboyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCUXO()U3NIECKOTO pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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