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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[TIK-4 TIK-4. CriocobeH Kk aHamu3y TEXHUYECKOTO 3aJaHusl Ha MPOSKTHUPOBAHWUE THIOBBIX CHCTEM,
npuOOpOB, Yy3JI0B U JeTalleld Ja3epHONM TEXHUKH, JA3ePHBIX ONTHKO-3JIEKTPOHHBIX MPHOOPOB U
CUCTEM

ITK-4.1 T1K-4.1. Pa3zpabarpiBaeT (yHKIIHOHAIBHBIC U CTPYKTYPHBIE CXEMBI JIA3EPHON TEXHUKH,
omnpenenseT GunMuecKkrue MPUHIMIBI JEHCTBUS YCTPONCTB B COOTBETCTBUHU C TEXHUYECKUMU
TpeOOBaHUSIMU C HCIOJIb30BAaHUEM TEOPETUUYECKUX METOJOB U MPOTPaMMHBIX CPENCTB
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

3Hamo:

[1K-4.1/3u1 IlpuHOMOBI TOCTPOEHUS M COCTAB ONTUYECKHUX M ONTHKO-3JIEKTPOHHBIX
npruOOPOB U KOMITJIEKCOB

[MK-4.1/385 [lpuHOUIBI TOCTPOSHUS M COCTAaB ONTHYECKHX M JIa3epHBIX MPHOOPOB U
KOMIIJIEKCOB

Ymems:

[IK-4.1/Ym1 TlpumeHSTH TEPENOBON HWHXKCHEPHBINM OIBIT TPH MPOSKTUPOBAHUU U
KOHCTPYHPOBAHUHU ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB
[IK-4.1/YM4  AnanusupoBaTh  TEXHHYECKHE TpeOOBaHUSA, TMPEABIBISIEMBIE K
pa3zpabareiBaeMOil ONTOTEXHUKE, ONTHUYECKHM, OINTHUKO-JIEKTPOHHBIM M JIa3€PHBIM
npuOopaM U KOMIUIEKCAM C yYETOM H3BECTHBIX SKCIEPUMEHTAIBHBIX U TEOPETUYECKUX
pEe3yabTaTOB.

[IK-4.1/YM6  AHanmu3upoBaTh TEXHOJOTUYECKHE TpeOOBaHHWA K  HM3TOTOBIICHUIO
ONTUYECKUX, ONTHKO-3JIEKTPOHHBIX, MEXaHUYECKHUX OJIOKOB, y3JIOB U JE€Talel C y4eTOM
BO3MOYKHOCTEH JTOCTUTHYTBIX TEXHOJIOTUN U3roToBieHus. Onpeaensite 1 000CHOBHIBAThH
TpeOOBaHUS K H3TOTOBJIEHUIO ONTHYECKHX, ONTHUKO-IEKTPOHHBIX, MEXaHHYECKHX
ONOKOB, Vy3J0B M JeTalled ¢ Yy4yeToM TpeOOBaHUN TEXHUYECKOTO 3aJaHus U
BO3MOXKHOCTEH  OpraHu3alMu-u3rotopurens. I[IpoekTupoBarh  TEXHOJIOTHUYECKHE
MPOLECChl W3TOTOBJICHUS JieTajeil, COOpPKH, IOCTHPOBKM M KOHTPOJIS ONTHYECKHUX,
OIITUKO-3JIEKTPOHHBIX, MEXaHUYECKHUX OJOKOB, y3710B. Pa3pabarbiBaTh U COINIACOBBIBATH
u3BelIeHUs 00 W3MEHEHHWH KOHCTPYKTOPCKOM JoKyMmeHTauuu. PaspabareiBarh
KOHCTPYKTOPCKYI0 ~ JokyMeHTanuio. CoCTaBiiTh  Mpe3eHTAUd U JOKJIAJBbI.
Pa3zpabarpiBaTh  TEXHOJOTMYECKHME TMPOLECCHl COOPKM U KOHTPOJS — WU3IEIHM
ONTOTEXHUKU. 3allUIlaTh Npe/iaracMble TeXHUYeCKHe pemieHusd. OnpenensTsb
TEXHOJIOTUYECKHE TpPeOOBaHMUS K M3TOTOBJICHUIO ONTUYECKHUX, ONTHUKO-3JIEKTPOHHBIX,
MeXaHU4YEeCKUX OJIOKOB, y3JI0B U JeTajieil Pa3pabarbiBaTh TEXHOJOTHYECKUE MPOLIECCHI
MIPOM3BO/ICTBA JeTallel U Y3JI0B ONTUKO-3JIEKTPOH

Braoems:

[1K-4.1/HB1 MeTtonukoii aHanm3a TEXHUYECKOTO 3aJ]aHus Ha MPOCKTUPOBAHUE THUITOBBIX
cucteM, TpuOOpPOB, y3JIOB W JETAJed  Ja3epHOM  TEXHUKH,  JIA3€PHBIX
OTITHUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM

[MIK-4.1/HB2 MeToaukoi COCTaBICHUS TEXHUYECKOTO 3aJaHHs Ha MPOCKTUPOBAHUE U
KOHCTPYHUPOBAaHUE ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U KOMILUIEKCOB U UX
COCTaBHBIX YacTe

[1K-4.1/HB3 MeTtonukoii cocTaBleHHUs TEXHMUYECKOTO 3aJaHUsl Ha TPOCKTHPOBAHUE H
KOHCTPYHUPOBAHHE ONTUYECKUX U JIA3€PHBIX MPUOOPOB U UX COCTABHBIX YaCTEH

2. Iloka3aresid 1 KPUTEPUH OLIECHUBAHUSI KOMIIETEHIIH

[TInmanupyemele YpoBeHb Kpurepuu oniennBanus (nepedeHb cPOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOTPAMMBI




[1K-4 T1K-4.
CrniocoOeH K aHanmu3y
TEXHUYECKOTO
3aJjaHus Ha
MIPOEKTHUPOBAHNE
TUIIOBBIX CHCTEM,
puOOpPOB, Y3II0B U
JieTajeH JIa3epHOu
TEXHUKH, JTa3E€PHBIX
OIITHUKO-3JIEKTPOHHBIX
prOOPOB U CHCTEM

I1oBEBIIIIEHHBIN

MK TIK-4.1 T1K-4.1. Pa3pabarsiBaeT (pyHKIIMOHAIbHBIE U
CTPYKTYpHBIE CXEMBI JJa3€PHON TEXHUKHU, ONIPENETISAET
¢u3uUecKre NPUHIHIBI IEHCTBUS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUAMU C
UCIIOJIB30BAHUEM TEOPETUYECKUX METONOB U
IIPOrPaMMHBIX CPEJACTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUs

3HaTh:
[1K-4.1/3u1 IIpuHIMIBI TOCTPOSHUS U COCTAB
ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U
KOMIIJIEKCOB
[1K-4.1/3u5 [IpuHUIUIBI TOCTPOSHUS U COCTaB
ONITUYECKHX M Ja3epHBIX MPHOOPOB U KOMILICKCOB

YMmeTs:
[TK-4.1/Ym1 TIpuMeHsTh nepe1oBOi HHKESHEPHBIH OMBIT
IIPU IPOEKTUPOBAHUU U KOHCTPYUPOBAHUU ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
[1K-4.1/YM4 AHanu3upoBaTh TEXHUYECKUE TpeOOBaHNUS,
npeabsBIsieMble K pa3padarsiBaeéMol ONTOTEXHUKE,
ONTUYECKUM, ONITUKO-3JIEKTPOHHBIM U JIa3€pPHBIM
npubopaM M KOMILIEKCaM € Y4ETOM M3BECTHBIX
AKCIEPUMEHTAJIbHBIX U TEOPETUUECKUX PE3YIBTATOB.
[1K-4.1/YM6 AHanu3upoOBaTh TEXHOJIOTUYECKHE
TpeOOBaHUS K U3TOTOBJICHHUIO ONTUYECKHX,
OTITUKO-3JIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB, Y3JIOB U
JETaJIel C yYETOM BO3MOXHOCTEN JOCTUTHYTHIX
TEXHOJIOTH N3roToBieHus. Onpenensith 1 000CHOBBIBATh
TpeOOBaHUS K U3TOTOBJICHUIO ONTUYECKHX,
OTITUKO-3JIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB, Y3JIOB U
JeTayel ¢ y4eToM TpeOOBaHH TEXHUYECKOTO 3aJaHus U
BO3MOYKHOCTEW OpraHN3aluu-U3rOTOBUTEIS.
[IpoexTnpoBaTh TEXHOIOTUYECKNE TIPOLECCHI
U3TOTOBJICHUS JIeTalell, COOPKH, FOCTUPOBKU M KOHTPOJIS
ONTUYECKUX, ONTHUKO-3JIEKTPOHHBIX, MEXaHUYECKUX
0710K0B, y3110B. Pa3pabaTsiBaTh U COINIACOBHIBAThH
U3BEIICHUS 00 U3MEHEHHH KOHCTPYKTOPCKOM
JOKyMeHTaluu. PazpabarbiBaTh KOHCTPYKTOPCKYIO
JnokyMeHTanuto. COCTaBIsITh IPE3EHTALMU U TOKIA/IbI.
Pa3pabaTbiBaTh TEXHOIOTUYECKHE MTPOLIECCH COOPKH U
KOHTPOJIS U3AEIUI ONTOTEXHUKH. 3aIlHIIATh
IpearaeMble TEXHUYECKUe pemeHus. OnpenensiTh
TEXHOJIOTHYECKUE TPEOOBaHHS K U3TOTOBJICHUIO
ONTUYECKUX, ONTHUKO-3JIEKTPOHHBIX, MEXaHUYECKUX
0J10KOB, y3IJI0B U AeTajneil PazpabaTsiBaTh
TEXHOJIOTMYECKHE MTPOLIECCHI POU3BOJCTBA JIeTalel 1
y3J10B ONTHKO-3JIEKTPOH

Bnagers:
T1K-4.1/HB1 Metonukoi aHaIn3a TEXHUUECKOTO 3aIaHUs
Ha MPOEKTUPOBAHUE THIIOBBIX CUCTEM, IPUOOPOB, Y3JI0B U
JleTajiel JIa3epHOU TEXHUKH, J1a3ePHBIX
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM




I1K-4.1/HB2 MeTonukoii cocTaBiIeHU TEXHUYIECKOTO
3a/1aHMs Ha IPOEKTUPOBAHUE U KOHCTPYUPOBAHUE
ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX IPUOOPOB H
KOMIIJIEKCOB M MX COCTaBHBIX YacTel

I1K-4.1/HB3 MeTonnkoii cocTaBiIeHUS TEXHUYECKOTO
3a/IaHMs Ha IPOEKTUPOBAHUE U KOHCTPYUPOBAHUE
ONTUYECKUX U JIA3ePHBIX MPUOOPOB U UX COCTABHBIX
qacTen

bazosniit

MK TIK-4.1 TIK-4.1. Pa3pabarsiBaeT (pyHKIIMOHAIbHBIE U
CTPYKTYpHBIE CXEMBI JIa3€PHON TEXHUKHU, ONIPENETISAET
¢u3uUecKre NPUHIHIBI IeHCTBUS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUAMU C
UCIIOJIb30BAaHUEM TEOPETUYECKUX METOOB U
IIPOrPaMMHBIX CPEJACTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUs

3HaTh:
[1K-4.1/3u1 IIpuHIMIBI TOCTPOSHUS U COCTaB
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB
[1K-4.1/3u5 [IpuHIUIBI TOCTPOSHUS U COCTaB
ONITUYECKHX M Ja3epHBIX MPHOOPOB U KOMILJIEKCOB

YMmeTs:
[TK-4.1/Ym1 TIpuMeHsATs nepe1oBOi HHKESHEPHBIH OMBIT
IIPU IPOEKTUPOBAHUU U KOHCTPYUPOBAHUU ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
[1K-4.1/YM4 AHanu3upoBaTh TEXHUYECKUE TpeOOBaHUS,
npeabsBIsieMble K pa3padarsiBaeéMol ONITOTEXHUKE,
ONTUYECKUM, ONITUKO-3JIEKTPOHHBIM U JIa3€pPHBIM
npubopaM M KOMILIEKCaM C Y4ETOM M3BECTHBIX
AKCIEPHUMEHTAIbHBIX U TEOPETUUECKUX PE3YIBTATOB.
[1K-4.1/YM6 AHanu3upoBaTh TEXHOIOTUYECKHE
TpeOOBaHUS K U3TOTOBJICHHUIO ONTUYECKUX,
OTITUKO-3JIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB, Y3JIOB U
JETaJIel ¢ yUYETOM BO3MOXHOCTEN JOCTUTHYTHIX
TEXHOJIOTH N3roToBieHus. Onpenensith 1 000CHOBBIBATh
TpeOOBaHUS K U3TOTOBJICHHUIO ONTUYECKUX,
OTITUKO-3JIEKTPOHHBIX, MEXaHUYECKHX OJIOKOB, Y3JIOB U
JeTayel ¢ y4eToM TpeOOBaHMI TEXHUYECKOTO 3aJaHuUs U
BO3MOYKHOCTEW OpraHN3aluu-U3rOTOBUTEIS.
[IpoexTrpoBaTh TEXHOIOTUYECKNE TIPOLECCHI
U3TOTOBJICHUS JIeTaliell, COOPKH, FOCTUPOBKU M KOHTPOJIS
ONTUYECKUX, ONTHUKO-3JIEKTPOHHBIX, MEXaHUYECKUX
0710K0B, y3510B. Pa3pabaTsiBaTh U COINIACOBHIBAThH
U3BEIICHUS 00 U3MEHEHHH KOHCTPYKTOPCKOM
JOKyMeHTaluu. PazpabarbiBaTe KOHCTPYKTOPCKYIO
JnokyMeHTanuto. COCTaBIISITh IPE3EHTALMU U TOKIA/IbI.
Pa3pabaTbiBaTh TEXHOIOTUYECKUE MTPOLIECCH COOPKU U
KOHTPOJIS U3AETIUI ONTOTEXHUKH. 3aIlIHIIATh
IpearaeMble TEXHUYECKUE pemeHus. OnpenensiTh
TEXHOJIOTHYECKUE TPEOOBaHMS K U3TOTOBJICHUIO
ONTUYECKUX, ONTHUKO-3JIEKTPOHHBIX, MEXaHUYECKUX
0J10KOB, y3IJI0B U AeTajneil PazpabaTsiBaTh
TEXHOJIOTMYECKHE MTPOLIECCHI IPOU3BOJCTBA JIeTalel 1
y3J10B ONTHKO-3JIEKTPOH




[Toporossrii MK TIK-4.1 T1K-4.1. Pa3pabarsiBaeT (pyHKIIMOHAIbHBIE U
CTPYKTYpHBIE CXEMBI JJa3€PHON TEXHUKHU, ONIPENETISAET
¢u3uUecKre NPUHIHIBI IEHCTBUS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUAMU C
MCIIOJIb30BaHUEM TEOPETUUYECKUX METOJ0B U
IIPOrPaMMHBIX CPEJACTB MPOEKTUPOBAHUS U
KOHCTPYHUPOBaHUs

3HaTh:
[1K-4.1/3u1 IIpuHIMIBI TOCTPOSHUS U COCTAB
ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U
KOMIIJIEKCOB
[1K-4.1/3u5 [IpuHUIUIBI TOCTPOSHUS U COCTaB
ONITUYECKHX M Ja3epHBIX MPHOOPOB U KOMILICKCOB

3. [IIxajga oneHUBAHUSA

'OueHKa VKpI/ITepI/II/I orieHuBaHus (nepeueHsb copmupoanabix UIK/3VB)



OTIn4HO

[1K-4.1 [IK-4.1. Pa3pabatbiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHbIE CXEMBbI
Ja3epHON TEXHUKH, OTpenesieT GU3NIeCcKre MPUHIUIBI IeHCTBHS YCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCIOIb30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB POEKTUPOBAHUS U KOHCTPYUPOBAHUS
[1K-4.1/3u1 IIpuHIUIBI TOCTPOSHHS U COCTAB ONTHYECKHUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
[TK-4.1/315 [IpuHIHITEI TOCTPOCHHS U COCTAB ONTUYCCKUX U Ja3€PHBIX MIPUOOPOB
Y KOMIUIEKCOB
[1K-4.1/Ym1 TIpuMeHaTs nepe1oBoi HHKEHEPHBIN OMBIT MPU MPOESKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB
[1K-4.1/YM4 AHanu3upoBaTh TEXHUYECKUE TPEOOBAHNUS, IPEIbIBIIEMBIC K
pa3pabaTbIBaéMOi ONTOTEXHUKE, ONTUYECKUM, ONITUKO-3JICKTPOHHBIM U JIa3ePHBIM
npubOpaM U KOMILJIEKCAM C YYETOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX PE3YIBTATOB.

[1K-4.1/YM6 AHanu3upoBaTh TEXHOJIOTHYECKHUE TPEOOBAHUS K U3TOTOBJICHUIO
ONITUYECKHX, ONTUKO-3JIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, Y3JIOB U AeTajei ¢
Y4€TOM BO3MOYKHOCTEM TOCTUTHYTHIX TEXHOJIOIMM N3rotoBieHus. Onpenensits u
000CHOBBIBaTh TPEOOBAHMUS K U3TOTOBICHHIO ONTHYECKUX, ONITHKO-3IEKTPOHHBIX,
MEXaHMYECKUX OJIOKOB, y3JIOB M JIETaJICH ¢ y4eTOM TpeOOBaHUI TEXHUYECKOTO
3a/laHus ¥ BO3MOXKHOCTEN OpraHu3aluu-u3roropurens. [Ipoektuposars
TEXHOJIOTMYECKHUE MPOLIECCHl U3TOTOBIICHUS JIeTanell, COOPKH, FOCTUPOBKHU U
KOHTPOJISI ONITUYECKHX, ONTUKO-3JICKTPOHHBIX, MEXaHUYECKUX OJIOKOB, Y3JIOB.
Pa3pabaTbiBaTh U COTIIACOBHIBATh U3BEIICHUS 00 U3MEHEHHH KOHCTPYKTOPCKOM
JOKyMeHTaIuu. PazpabaTbiBaTh KOHCTPYKTOPCKYIO JOKyMeHTauo. CocTaBIsTh
NpEe3eHTAINH U JI0KIabl. PazpabareiBaTh TEXHOIOTHYECKHE TPOIIECCHl COOPKHU U
KOHTPOJIS U3AEIUI ONTOTEXHUKH. 3alllMIIaTh IpeylaraéMble TEXHUYECKNE
pemenust. OnpeaensTh TEXHOIOTHUECKHUE TPeOOBaHHS K U3TOTOBJICHUIO
ONITUYECKHX, ONTUKO-3JIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, y3JIOB U JeTajeH
Pa3pabaTpiBaTh TEXHOIOTMYECKUE MPOLIECCHI POM3BOACTBA JICTAIEH U Y3JI0B
OINTHUKO-3JIEKTPOH

[TK-4.1/HB1 Metonukoii aHaIn3a TEXHUIECKOTO 3a/I1aHUS HA TIPOSKTUPOBAHUE
THUIOBBIX CHCTEM, IPHUOOPOB, Y3JIOB U JETajel Ja3epHON TEXHUKH, JTa3ePHBIX
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM

T1K-4.1/HB2 MeToaukoi COCTaBIIEHHUS TEXHUUECKOTO 3aJaHNs Ha
IPOEKTHPOBAHNE U KOHCTPYUPOBAHUE ONTUYECKUX U ONTUKO-IEKTPOHHBIX
npruOOPOB M KOMITJIEKCOB M UX COCTABHBIX YaCTeH

T1K-4.1/HB3 MeToaukoii COCTaBIIEHHUS TEXHUUECKOTO 3aJaHNs Ha
IPOEKTHPOBAHUE U KOHCTPYHPOBAHUE ONTUYECKUX U JIA3EPHBIX IPUOOPOB U UX
COCTaBHBIX YacTen




Xopo1o

[1K-4.1 [IK-4.1. Pa3pabatbiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHbIE CXEMBbI
Ja3epHON TEXHUKH, OTpenesieT GU3NIeCcKre MPUHIUIBI IeHCTBHS YCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCIOIb30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB POEKTUPOBAHUS U KOHCTPYUPOBAHUS
[1K-4.1/3u1 IIpuHIUIBI TOCTPOSHHS U COCTAB ONTHYECKHUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
[TK-4.1/3u5 [IpuHIUIBI TOCTPOSHHS U COCTAB ONTUYECKHX M Ja3epHBIX MPHOOPOB
Y KOMIUIEKCOB
[1K-4.1/Ym1 TIpuMeHaTs nepe1oBoi HHKEHEPHBIN OMBIT MPU MPOESKTUPOBAHUU U
KOHCTPYMPOBAaHUH ONTUYECKUX U ONTHKO-IEKTPOHHBIX MTPUOOPOB U KOMILJICKCOB
[1K-4.1/YM4 AHanu3upoBaTh TEXHUYECKUE TPEOOBAHNUS, IPEIbIBIIEMBIC K
pa3pabaTbIBaéMOi ONTOTEXHUKE, ONTUYECKUM, ONITUKO-3JICKTPOHHBIM U JIa3ePHBIM
npubOpaM U KOMILJIEKCAM C YYETOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX PE3YIBTATOB.

[1K-4.1/YM6 AHanu3upoBaTh TEXHOJIOTHYECKHUE TPEOOBAHUS K U3TOTOBJICHUIO
ONITUYECKHX, ONTUKO-3JIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, Y3JIOB U AeTajei ¢
Y4€TOM BO3MOYKHOCTEM TOCTUTHYTHIX TEXHOJIOIMM N3rotoBieHus. Onpenensits u
000CHOBBIBaTh TPEOOBAHMUS K U3TOTOBICHHIO ONTHYECKUX, ONITHKO-3IEKTPOHHBIX,
MEXaHMYECKUX OJIOKOB, y3JIOB M JIETaJICH ¢ y4eTOM TpeOOBaHUI TEXHUYECKOTO
3a/laHus ¥ BO3MOXKHOCTEN OpraHu3aluu-u3roropurens. [Ipoektuposars
TEXHOJIOTMYECKHUE MPOLIECCHl U3TOTOBIICHUS JIeTanell, COOPKH, FOCTUPOBKHU U
KOHTPOJISI ONITUYECKHX, ONTUKO-3JICKTPOHHBIX, MEXaHUYECKUX OJIOKOB, Y3JIOB.
Pa3pabaTbiBaTh U COTIIACOBHIBATh U3BEIICHUS 00 U3MEHEHHH KOHCTPYKTOPCKOM
JOKyMeHTaIuu. PazpabaTbiBaTh KOHCTPYKTOPCKYIO JOKyMeHTauo. CocTaBIsTh
NpEe3eHTAINH U JI0KIabl. PazpabareiBaTh TEXHOIOTHYECKHE TPOIIECCHl COOPKHU U
KOHTPOJIS U3AEIUI ONTOTEXHUKH. 3alllMIIaTh IpeylaraéMble TEXHUYECKNE
pemenust. OnpeaensTh TEXHOIOTHUECKHUE TPeOOBaHHS K U3TOTOBJICHUIO
ONITUYECKHX, ONTUKO-3JIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, y3JIOB U JeTajeH
Pa3pabaTpiBaTh TEXHOIOTMYECKUE MPOLIECCHI POM3BOACTBA JICTAIEH U Y3JI0B
OINTHUKO-3JIEKTPOH

VYnosnerBopure
JIBHO

[1K-4.1 [IK-4.1. Pa3pabatsiBaeT (hyHKIIMOHATBHBIC H CTPYKTYPHbIE CXEMBbI
Ja3epHON TEXHUKH, ONpenesieT GU3NIeCcKre MPUHIUIBI IeHCTBHS yCTPOUCTB B
COOTBETCTBUH C TEXHHUECKUMHU TPEOOBAHUSAMU C UCHOIH30BAHUEM TEOPETUUECKUX
METOZAOB U IPOIPAMMHBIX CPEICTB MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
[1K-4.1/3u1 IIpuHIUNBI TOCTPOEHHS U COCTAB ONTUYECKHUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB
[TK-4.1/315 [IpuHIHITEI TOCTPOCHHS U COCTAB ONTUYCCKUX U Ja3€PHBIX MPUOOPOB
Y KOMIUIEKCOB

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texymmii kouTpons  [KosiokBuym

[TpomexxyTounas KontponbHas pabota
arTecTanus DK3aMeH
Bua xonTposst/ ucnosib3yeMble
Ne KouTpoaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bl¢ I/II[K o IIpomexyT.
Texkymmi
arrecranusa
1 |Ilepenaromiast cuctema Jmaapa T1IK-4.1 DK3aMeH
2 |lIpuemHas cuctema nuaapa I1K-4.1 DK3aMeH




3 |Ilpunnuns! noctpoenus auaapos |I11K-4.1 Konnoxksuym OK3amMeH

4 |Pacuet numapos [1K-4.1 DOK3aMeH

5. Ilopsaaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeneHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHS TEKYIIEro
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C I[PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 7 cemecmp.

Jl1s1 oLieHEBaHMS pe3yiIsTato oOydenust B Buge SHAHMI ucmons3yroTes clieqyomme IpoLneaypsl
Y TEXHOJIOTUH:

- YCTHBIA OTBET Ha BOMPOC(bl) WM HHIUBUIyAIBHOE COOECE0BaHME,

- TIUCbMEHHBIC OTBETHI Ha BOMIPOC(HI).

- TECTHUpOBaHHE U T.II.

Jl1si OLeHMBAHHSL pe3ynbTatoB obyuenmss B Bume YMEHWM u BJIAJIEHUM wucnons3yrorcs
CJIEYIOIIKE IPOLEAYPHI U TEXHOIOTHH:

- TpakTHYecKHe KOHTpoJIbHBIE 3anaHus (nanee - [1K3), Bkiroyaromux ofaHy WM HECKOJIBKO 3a/1a4
(BompocoOB) B BHUEC KpaTKoW (POPMYTUPOBKU IEHCTBHM (KOMIUIEKCA NEHCTBHIA), KOTOPBIC CIIEAYyeT
BBITIOJIHUTD, WM ONMCAHKUE Pe3ysIbTaTa, KOTOPbIH HYKHO MOTYYHUTh.

[To cnoxknoctu [1K3 pazgenstorcs Ha:

npocThIe 3aaanus (nanee - mpocteie [1K3); komrekcHble 3amanus (qanee - komruiekcHsie [1K3).
Jl1st onenuBanmust YMEHHWMH - npumensiiores npocteie TTK3.

[Ipocteie TIK3 mpeamnonaraioT pemieHWe B OAHO WM JBa JEWCTBUA. K HUM MOXHO OTHECTH:
MPOCThIE CUTYallMOHHBIE 33Ja4l C KOPOTKMM OTBETOM WJIM TPOCTBHIM JAEWCTBUEM; HECIOXKHbBIE
3a7aHus 10 BBIMOJHEHUIO KOHKPETHBIX JEUCTBUMA.

Jlnst onermBanust BIIAJIEHUY - NpUMEHSIOTCSE KoMmIuiekcHbIe [1K3.

KommuiekcHbie 3agaHust TpeOYyIOT MHOTOXO/IOBBIX PEIICHU KaK B TUIIMYHOM, TaK M B HECTAHapTHOMN
CUTyalusiX. JTO 3aJaHusl B OTKPBITON (hopme, TpeOyromue MO3TATHOTO PEUICHHs] U Pa3BepHYTOTO
OTBETa, B T.U. 3a/laHMs HAa HWHAMBHUIYaJIbHOE WIM KOJUIEKTHUBHOE BBIMIOJHEHHE IPOEKTOB, Ha
BBITIOJTHEHHE MTPAKTUUECKUX ACHCTBHUM UM TaOOPaTOPHBIX padoT.

Tunbl IpakTUYECKUX KOHTPOJIBHBIX 3aJaHUI:

- 33JlaHMs Ha YCTaHOBJIEHHE MPABUIBLHOW MOCIIEIOBATEILHOCTH, B3aUMOCBSI3aHHOCTH JEHCTBHIA,
BBISICHEHHSI BIIMSHUS PA3IMYHBIX ()aKTOPOB HA PE3y/IbTaThl BBIMOIHEHUS 3a/1aHUS;

- YCTaHOBJICHHE MOCJIEOBATEIILHOCTH (ONUCATh aJTOPUTM BBIMOJIHEHUS JCHCTBUS),

- HaxOXKJeHHe OmHOOK B TMOCJIEeN0BaTeIbHOCTH (ONPEAETUTh NPAaBWIBHBIM BapuaHT
MOCJIEI0BATEILHOCTH JICUCTBU);

- yKa3aTbh BO3MOXKHOE BIIMAHUE ()aKTOPOB Ha MOCIEICTBUS pean3aliid YMEHUS U T.1.

- 3alaHusl Ha TPUHATHE pELIeHUs B HECTaHJAApTHOM CHUTyalMu (CUTyaluu BbIOOpa,
MHOTOAJIFTEPHATUBHOCTHU PELLIEHUH, MPOOIEMHOMN CUTyallln);

- 3aJaHMs Ha OLICHKY MOCJIEICTBUI MPUHATHIX PELICHHUIA;

- 3aJaHus Ha OIeHKY 3(()EKTUBHOCTH BBIMOJIHEHUS AEHCTBUS U T.II.

B nensx uToroBoro KOHTposist cpOpMUPOBAHHOCTH KOMIETEHIIMH UCIIONB3YIOTCS:

- 3alIUThl UHAUBUIYAJIbHBIX WIH IPYIIOBBIX IPOEKTOB;




- odopmileHHE U 3allIUTa OTYETOB MO0 KOMILIEKCHBIM MTPAKTUUYECKUM padoTam;

- 3ammra (Mpe3eHTanus) mopTdoano, IPH HATUYUH OOBEKTUBHBIX MPAKTUYECKUX PE3yJIBTATOB
BHEAy/IUTOPHOM aKTUBHOCTH 00y4aeMoro mno Mmpo(uiio AUCHUIUIMHBI, XapaKTEPU3YIOLIUX YPOBEHb
chopmup. KOMIETSHITUU (M) U T. TI.

[Ipu opranuzanuu M NpoOBEIEHUU MPOMEKYTOUHON aTTECTAllUU, UCXO U3 MEpeyHs MIIaHUPYEMbIX
pe3yabTaToB OOy4YeHHUS IO IUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETEHIUSM, B (()OPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHas IUCUUIUIMHA (MOIYIb),
kadenpoit  gopmupyrorcss (GOHI OICHOYHBIX CPEACTB K JK3aMeHy (COOTBETCTBEHHO -
mudGepeHIUPOBAaHHOMY 3a4ETy WJIH 3a4€Ty):

- NPHUMEPHBIN MepedyeHb BOMPOCOB K K3aMEHY [UIsl OLICHUBAHUS PE3yJabTaToB OOy4YEHHS B BHUJE
SHAHMIL. IIpu sToM, 3a KaIbIM BOMPOCOM B CKOOKAX YKAa3HIBAIOTCS(ETCS) KOMIICTCHIHH(s),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHUBATHCS;

- TMPUMEPHBIM MepeyeHb MPOCTHIX MPAKTHUYECKUX KOHTPOJIBHBIX 3aJaHUNl K SK3aMeHy JUIs
OLICHHBAHMS Pe3ylIbTaToB 00yueHus B Buge YMEHUI.

- TpUMEpHBIN MepedyeHb KOMIUIEKCHBIX MPAKTUUYECKUX KOHTPOJBHBIX 3aJaHUNA K AK3aMEHY JUIs
OIICHUBAHUS PE3yJITaTOB OOy4YeHHUsS B BHIIC BHAI[EHI/IPT. NPy 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX yKa3bIBAIOTCS(ETCSI) KOMIIETCHIIMH(sI), YPOBEHb C(HOPMHUPOBAHHOCTU KOTOPHIX(0OH) OydeT
OLIEHHBAaThCS;

J51g mpoBeeHUs MPOMEKYTOUHOM aTTecTaluu, UCX0s U3 CPOPMUPOBAHHBIX MepeuHel (BOIPOCOB K
sk3ameny, nmpocthix [1K3, kommuiekcHbix [1K3) dhopmupyroTcs OuneTsl kK SK3aMeHy .
CdopmupoBaHHbIC TTepedHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMHM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3ybTaThl
oOyuenus mo aucruiuinHe Ha ypoBHe 3HATH, VMETD, BJIAJIETD.

bunetsr GopMupyroTCS Cly4aiiHOW BBIOOPKOW W3 TNPHUBEICHHBIX BHINIC TEPEYHEH, a HMTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MepedeHb pe3ysibTaToB
00y4eHHUs 110 AUCLUHUTUINHE .

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yIsTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB OOy4YeHUs! B BUIE
YMEHUI;

3. KoMruiekcHOe MpakTU4YecKoe KOHTPOJIIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

MeTtonuka oleHUBaHUS: IPU NMPOBEICHUHU POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIGHOK, MOJYYEHHBIX 3a KaKIbli 3J€MEHT OLCHUBAaHMUS,
yKa3aHHBIN B OmsteTe (BOMPOC U J1BA MTPAKTUUYCCKUX 3a/IaHHS).

WToropas oreHka 1o AUCHUIUIMHE PACCUUTHIBAETCS KaK OTHOIIEHHWE CYMMBI OIEHOK, MOJIy4E€HHBIX
oOydaeMbIM 3a KaXXIbli BOMPOC W 3aJaHus B Owiere (BONpPOC W 2 3ajaHus, Jajee - SJICMEHT
KOHTPOJIS1) TIOACIICHHOE Ha KOJIMYECTBO MOJYYCHHBIX OIEHOK (3).

[Ipy npoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluy, IPEro1aBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.
VYcraHaBnUBAIOTCA — CIEAYIOLIME MIKaJbl OICHMBAHMS YpPOBHEM OCBOEGHHMS  KOMIETEHIIMIA,
MIPEAYCMOTPEHHBIX paboueld mporpaMMoi MpH TMPOBEACHUH 3K3aMeHa U AU epeHIInpOBaHHOTO
3ayera:

«I[TOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMYHO», ecin cpemnee apudMeTHUECKOS
3HAUYE€HHE OIICHOK IO AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

«BA3OBDBII» - BeIcTaBIsIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMETHIECKOE 3HAYCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJIS HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBasETCS oneka - 3 «YAOBJIETBOPUTEJIBHO», ecnu cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apudmeTnyeckoe 3HaYeHHE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

[Ipu npoBeneHuy 3aueTa: €ciid JOCTUTHYT OJMH U3 MOKa3aTeNe:

«TOBBIIIEHHBIN», «BA30BBIN» utu «ITOPOTOBBIN» - BrictaBnsercs orenka «3AUTEHO»
€Cu cpeHee apu(pMeTHIeCKoe 3HaYeHHE OLICHOK HaXOauTCs B mHTEpBasie otr 2.5-5.0. B mpotuBHOM
Clydae: €CliM JOCTUTHYT MOKa3aTelb «HEI[OCTATO‘-IHI:IIZ.» - BBICTABJISIETCS OLIEHKA



«HE3AUYTEHOY, ecnu cpennee apudMeTHIECKOE 3HAYCHHE OIICHOK IO AJIEMEHTaM KOHTPOJISI MEHEe
2.5

6. OneHo4YHbBIC MaTepHAJIbI TEKYLET0 KOHTPOJIS

Pazoen 3. Ilpunyunvl nocmpoenus 1uoapoe
Koumponupyemvie U/IK: 11K-4.1

Tema 3.1. Ammocghepmvie 1udapol
®dopma KOHTpOJIsI/O1IeHOYHOE cpeacTBO: KomtokBuym
Bomnpocsi/3ananus:
1. AtmocdepHbIe Tuaaps!

Tema 3.2. Hazemuvble nazephvie ckanepol
dopMa KOHTPOJIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym
Bonpocsi/3ananus:
1. HazemHbIe 1a3epHbIE CKaHEPHI

Tema 3.3. Asuayuonmusie 1azepuvie cCKanepwvl
dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym
Bomnpocsi/3ananus:
1. UccnenoBanue penbepHO-4aCTOTHOM XapaKTEpUCTUKU JTHaapa
2. UccnenoBanue HA3eMHOTO JIA3€PHOTO CKaHepa
7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOYHOM aTTeCTAlUM
7 cemecmp, JK3ameH
Konmponupyemvie U/IK: 11K-4.1

Bonpocsl/3ananus:
1. CtpykTypHas cxema U KjaacCuUKaIs JIHIapoB

2. Tunel 1 mapameTpa Ja3epoB, HCIOJIb3yEMbIX B JIMIAPAX.
3. [IpeoOpazoBaHme YaCTOTHI JIA3EPHOTO U3ITYUCHUS

4. Tlepenaromasi onTudeckas cucteMa Juaapa ( OOBEKTHBBI, TEIECKOIMMMYECKHE CUCTEMBI,
CKaHHUPYIOITUE 3JIEMEHTHI, TU(PPaKITMOHHBIC ONTHYCCKHUE FTICMEHTHI)

5. [IpuemHbIe OOBEKTHUBBI JIUIAPOB

6. Cnexrpoananu3zatopsl TuaapoB ( AuppakiMoOHHBIE pemeTkH, 3Tajgonsl dabpu-Ilepo,
UHTEepPEPEHIIMOHHBIE (PUIBTPHI, TUXPOUYHBIE 3epKaja, MOIIPU3ALOHHBIC JIEMEHTHI).

7. IlpyeMHUKY U3Ty4YEHUS JTUAaAPOB
8. BzauMoneiicTBuE J1a3epHOTO U3IIYYSHUS C aTMOChepoid

9. ®nyopecueHTHO-a3po30abHbIN Tuaap "OAPAH M1."



10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

ATMOcdepHBIi Tuaap Ha pe30HAHCHOU (UIFOOPECIICHITNH HATPUS
Kocmuueckuit armocdepnsiii munap CALIOP

Knaccugukarus BeTpoBbIX JIUIApOB.

Korepentnsie Berpossle muaaps! IIJIB300 u ITJIB200

Berpooii muaap Aladin

CTpyKTypHas cxema Ha3eMHOTO JIa3epHOTO CKaHepa.

JlanbHOMEPBI HA3eMHBIX JIa3€PHBIX CKAHEPOB.

DHKO/IEpHl HA3EMHBIX JIA3EPHBIX CKAaHEPOB.

Kuakokpucraninueckue 3KpaHbl.

CTpyKTypHasi cxema BO3IyIIHOTO JIA3EPHOTO CKaHepa.

[TpUHIUIBI TOCTPOEHHSI CUCTEM III00ATBHOTO CITyTHUKOBOTO MO3UIIMOHUPOBAHUSI.
MHmoromnyuesslie nuaapsl. Kocmuueckuii munap ATLAS

CrpykrypHas cxema whishbroom-ckanepa
[TpocTpaHCTBEHHO-BPEMEHHBIE COOTHOILIEHHS B TeXHOJIOTHMH Whishbroom
DOHepreTudeckoe ypaBHeHre whishbroom-ckanepa
[TpocTpaHCTBEHHO-YaCTOTHBIE COOTHOIIICHHUS B TEXHOIOTUH Whishbroom
Cxkanep MSS cnnytHuka LANDSAT

Cxkanep TM cnytHuka LANDSAT

Cxkanep MCVY-CK cnyrauka METEOP

Ckanep-nonsipumerp POLDER cniytanka ADEOS

CrpykrypHas cxema pushbroom-ckanepa

DHepreTUdecKkoe ypaBHeHHe pushbroom-ckanepa
[TpocTpaHCTBEHHO-YaCTOTHBIE COOTHOIIEHHS B TEXHOJIOrHU pushbroom
CxeMbl, mapaMeTphl U XapaKTEpPUCTHKHN pushbroom-ckanepos

Ckanep ALI cniytauka EO-1.



35. Cxanep OSA cnytHuka IKONOS-2

36. Cxanep OLI cnyrHuka LANDSAT-8

37. Ckanep NAOMI cnyrauka SPOT 6, 7
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