MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EJIPA JIABEPHOI ®U3UKU

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

[TPAKTHUKYM 10 JIABEPHOU ®U3UKE

Hamnpasnenue noaroToBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3e€pPHBIC
(cmennanbHOCTD) TEXHOJIOTUH
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AHHOTALMS

Hensamu aucrumuabl «[IpakTUKyM 1o ja3epHOW (U3MKe» JOJKHBI OBITh 3aKpeIuieHHe y
CTYJEHTOB TEOPETHUKO-METOI0JIOTMUECKUX 3HAaHUM M Tpo(ecCHOHAJIbHBIX HAaBBIKOB B o00acTu
MPUKIAIHON (PU3NUECKON ONTUKU U Ja3epHON (PUBHKH.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

Henamu auctumuuesl «IIpakTukyM 1o ja3epHOW (U3MKe» MOJIKHBI OBITh 3aKpeIUICHHE Yy
CTYACHTOB TEOPETUKO-METOJOJOTMUECKUX 3HAaHUH M MNpOQECCHOHATIbHBIX HAaBBIKOB B 001acTH
MPUKIATHON (PU3NUECKON ONTUKH U JTa3epHON (HUBHUKH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Conepxxanne nporpamMmbl «lIpakTHKyM 1O Ja3epHO (U3KMKe» pa3BUBACT U JOMOJHSET
HEOOXOJUMBIM TPAKTUYECKUM COZAEPKAaHUEM TEOPETHYECKHE KypChl MO crenuanbHocTh «JlasepHbie
CUCTEMBl M TEXHOJOrMMW». B IporpaMMe Kak HMCXOAHBIE HCIOJIB30BAaHbl OCHOBHBIE IIOHATUSA M
KOHUENIMN TEOpEeTUYecKo 0a3bl, OCBOCHHOH CTyA€HTaMH @pPHU HU3YYEHHH KypcoB oOwell u
TEOPETUYECKON (PU3MKH, a TAKIKE Pa3/esIbl OCHOBHBIX MaTEMATUYECKUX TUCLIUILIMH.

Kypc «IIpaktukym 1o na3epHoit pu3nke» BXOIUT B YUCIO 0a30BbIX IPU MOAIOTOBKE HAY4YHO-
HelarOrMYecKux KajpoB B 00J1aCTH COBPEMEHHOM JIa3epHOH (PU3MKH U NPUKIIaJHONW ONTHKU.

JlaGopaTOpHbIf MPAaKTUKyM TO3BOJIUT CTyJAEHTaM IMOJY4YUTb W Pa3BUBAaTh HAaBBIKU
MU3MEPUTENIBHOTO HKCIEPUMEHTa, COBPEMEHHBIX METOAMK cOopa M 00pabOTKM JaHHBIX, a TaKXKe
O3HAKOMUTHCSI C COBPEMEHHOM JIA36pHOM TEXHUKOW U U3MEPUTEIBHOM aIapaTypoi, IPUMEHIEMbIMU
B (PM3UYECKUX UCCIIEOBAHUSAX U HCIIBITAHUSX JIa3ePHON TEXHUKH U TEXHOJIOTHH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

I KO,[[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHNC MHAHWKATOpAa JOCTHIKCHUSA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBbekTamu (00JIacTIMHU
3HaHUI ) TPOPECCUOHATILHOM JIEATEIILHOCTH:

3agaua O0BeKT NI Kox v nanmenoBanue Koa v HanmenoBanue

npogeccuoHaIbLHOM 00J1aCTh 3HAHUSA npo¢deccuoHATBLHOM HHAUKATOPA

nesteabnocTu (311]1) KOMIIETEHI[MH; JOCTHIKEHHS
OcHoBanue npogeccuoHaIbHOU
(mpogeccuoHATBLHBIH KOMIIEeTEeHI[ U
cranaapt-IIC, ananu3
ONbITA)

HAaYYHO-UCCIEA0BATEIbCKUN

AHanu3 nocTaBJIeHHON MPOIECCHI ITK-2 [1] - Criocoben k 3-11K-2[1] - 3Hatb

3a/1a4d UCCJIEIOBAHUM B | B3aUMOJEHCTBUSA MPOBEACHUIO U3MEPEHHUM | OCHOBBI

o0yactu na3epHoi Ja3epHOT0 1 UCCIIEJIOBaHUS AIEKTPOTEXHUKU U

TEXHUKH U JIA3€PHBIX U3JIYYCHUS C Pa3IMYHBIX OOBEKTOB MO | JIEKTPOHUKH, OCHOBBI




TEXHOJIOT U ;-
MaTeMaTHIECKOe
MOJEJIMPOBAHUE
MIPOIIECCOB M OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MaKeTOB
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka mporpamm u
WX OTAETHHBIX OJIOKOB,
OTJIaJIKa U HACTPOUKA
JUTSL pelleHus 3a1a4
JA3€pPHON TEXHUKH U
Ja3€pPHBIX TEXHOJIOTHIA;
MIPOBEACHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJEICTBUSA
JIA3€PHOTO UBITYYCHHS C
BEILIECTBOM; IPOBEJCHUE
U3MEPEHUH 1O
3a/IaHHBIM METOAMKAM C
BBIOOPOM TEXHHUECKHUX
CpeAcTB U 00paboTKOH
pe3yIbTaTOB;
COCTaBJICHUE ONHUCAHUM
MIPOBOIUMBIX
HCCIIEIOBAHUM U
pa3zpabaThiBaEMBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKH JIa3€PHBIX
MPUOOPOB U JIa3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3a7a41 UCCIEAOBAaHUN B
o0ractu 1a3epHoOi
TEXHUKH U JIA3€PHBIX
TEXHOJIOTHiA;-
MaTeMaTH4eCKOe
MOJEJINPOBAHUE
MIPOIIECCOB B OOHEKTOB
Ha 6a3e cTaHJapTHBIX
MaKEeTOB

BEIIIECTBOM,
BKJTIOYAs
OHMOJIOTHYECKHEe
00BEKTHI; JTa3epHbIE
pUOOPHI, CUCTEMBI
U TEXHOJIOTHH
Pa3IMYHOTO
Ha3HAYCHUS,;
MIPOIECCHI
TeHepaIuH,
yCHUIICHUS,
MOTYJISIIIAH,
pacripoCTpaHEeHUs] U
JETCKTUPOBAHUS
Ja3epHOTO
U3ITyYCHUS;
POrpaMMHOE
obecrieueHue u
KOMIIBIOTEPHOE
MOJICJTHPOBAHUE B
JIA3€PHOU TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHSIX.

MIPOIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEIIECTBOM,
BKJIIOYAst
OMOJIOrHYECKHUE
00BEKTHI; JTa3epHbIC
PUOOPBI, CUCTEMBI
1 TEXHOJIOTUH

3aJITAaHHOU METOJUKE

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 29.004,
40.011

[TK-2.2 [1] - CnocobeH k
MIPUMEHEHHUIO OCHOB
Teopuu KoneOaHui
(JIMHENHBIX,
HEJIMHEUHBIX,
apaMeTPUICCKH
BO30YKIaEMBIX U
MHOTOMEPHBIX
KoJIeOaHuit),
KCTOJIb30BAaHHIO 3HAHUI

TEOPHH CUTHAJIOB,
OCHOBHBIE (hr3HuecKue
METObI U3MEPEHUN U
WCCIIE0BAHUIM B
obsacTu
npodeCCHOHATBHON
JeSITeTbHOCTH. ;
V-TIK-2[1] - YmeTh
BBIOMpATH U
UCTIOJIb30BaTh
COOTBETCTBYIOILINE
pecypchl U
o0opyaoBaHue At
MIPOBE/ICHUS
UCCIIEA0BAHUN U
U3MEPEHUH ;
B-TIK-2[1] - Bnagets
METOAAMH U IPHEeMaMHu
UCCIICIOBAaHUM, a TaKxkKe
HaBBIKAMHU W3MEpPEHUN
10 33JJaHHOI MeTOIKe
B 00JacTu
npodeccuoHaNbHOM
JeSITeTbHOCTH

3-1IK-2.2[1] - 3nars:
OCHOBBI TEOPUHU
KojeOaHuM, MPUHIIMUITBI
JEUCTBUS U TUIEI
MEXaHUYECKHUX,
ANEKTPUUECKUX U
OIITHYECKHUX
TEHEPaTOPOB ;
V-IIK-2.2[1] - Y™eTh:
CTaBUTH U PeIIaTh

ABTOMATH3HUPOBAHHOTO Pa3InIHOTO O TIPUHIUIAX ICHCTBHUS | TEOPETUYCCKUE U
IIPOCKTUPOBAHUA U Ha3HA4YCHUA, U TUIlaxX MEXaHUYCCKUX, OKCIICPUMCHTAJIBHBIC
UCCIICIOBAHMIA, TPOIIECCHI ANIEKTPUUYECKUX U 3aJ]auu B 00J1aCTH
pa3paboTKa mporpamMm M | reHepaluu, ONTHYECKHUX na3epHOr (U3UKH U




HUX OTOENIbHBIX OJIOKOB,
OTJIaJIKa U HACTPOUKA
JUTSL pelleHus 3a/1a4
JA3€pPHON TEXHUKH U
Ja3€pPHBIX TEXHOJIOTHIA;
MIPOBEACHUE
AKCIIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJEICTBUSA
JIA3€PHOTO UBITYYCHHS C
BEILIECTBOM; POBEJICHUE
U3MEPEHUH 1O
3a/IaHHBIM METOAMKAM C
BBIOOPOM TEXHHUECKHUX
CpeAcTB U 00paboTKOH
pe3yIbTaTOB;
COCTaBJICHUE ONHUCAHUM
MIPOBOIUMBIX
HCCIIEIOBAHUM U
pa3zpabaThIBa€MBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JIa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3a7a41 UCCIEAOBAHUN B
00J1acTH Ja3epHon
TEXHUKH U JIA3€PHBIX
TEXHOJIOTHI;-
MaTeMaTH4eCKOe
MOJEJIIMPOBAHUE
MPOIIECCOB B OOHEKTOB
Ha 6a3e cTaHJapTHBIX
MaKeTOB

YCUJICHHUS,
MOIYJISIIINH,
pacnpocTpaHeHus: u
JETEKTUPOBAHUS
JIa3€pPHOrO
W3JTYyYEHHUS;
MIpOrpaMMHOE
obecrnieueHre u
KOMIIBIOTEPHOE
MOJIETTUPOBAHUE B
JIA3€PHOU TEXHUKE U
JIa3ePHBIX
TEXHOJIOTUSIX.

MIPOLIECCHI
B3aNMOJICHCTBHS
Ja3epHOTO
U3ITyYSHUS C
BEIIIECTBOM,
BKJIIOYAst
OMOJIOTHYECKHUe
00BEKTHI; J1Ta3epHbIE
npuOOpHI, CUCTEMBI
1 TEXHOJIOTUH

reHEpaToOpOB

OcHoeanue:
[TpodeccuonanbHbIN
cranzaapt: 40.011

ITIK-2.3 [1] - CnocobeH k
HUCTIOIB30BAHUIO 3HAHUM
0 METoAaX CO3JAaHus
MHBEPCHON
HACEJICHHOCTH B Cpelax,
MOJYKIACCHYECKOM
ONMCAaHMH JIa3epa,
XapaKTepHUCTUKAX
JIa3€pOB IIPU
CTallMOHAPHOU

TEXHUKH, CBSI3aHHBIE C
HCIIOJIb30BaHUEM
KoJIe0aTEIbHBIX
MIPOIIECCOB;
B-TIK-2.2[1] -
Bnaners: MeTomoMm
(ha30BBIX AMArpaMM
TIPH UCCIICIOBAHUHT
KoJIe0aTeIbHBIX
CHCTEM, METOIOM
TapMOHHYECKOTO
Oaianca, METOIOM
MeIJICHHO
MEHSIOIINXCSI
aMILTUTYA U a3

3-11K-2.3[1] - 3uars:
METO/Ibl CO3JJaHUs
WHBEPCHOMN
HACEJICHHOCTH B
cpenax,
XapaKTePUCTUKHU
J1a3€poB IIpU
CTallMOHAPHOU
TeHEPALMH U TUHAMHUKY
reHepanuu

aBTOMAaTH3HPOBAHHOTO pa3INYHOTO TeHepaluyu U JUHAMUKE | Ja3epoB,0CHOBHBIE
MIPOEKTUPOBAHUS U Ha3HAYCHMUS; J1a3€pOB,TUIIAX Ja3€pOB, | TUIIBI JIA3€POB,
HCCIIeIOBaHUH, HPOLIECCHI UX COBPEMEHHBIX OCHOBHbIE ITPUMEHEHHUS
pa3paboTKka IporpamMm M | reHepaunum, pa3paboTkax u J1a3€poB;;

WX OTAETBHBIX OJIOKOB, YCUJICHMUH, OCHOBHBIX IpuMeHeHusAx | Y-1IK-2.3[1] - Ymers:
OTJIa/IKa U HaCTpoOiKa MOJYJIALINH, J1a3€poB; pa3padarbIBaTh U

JUIs peLIeHns 3a1a4 pacrpocTpaHeHUs U aHAJIM3UPOBATh
Ja3epHON TEXHUKU U JNETEKTUPOBAHUS Ocnosanue: METOJIMKH [TPOBEJICHUS
Ja3epHBIX TEXHOJIOTUH; | JIa3epHOTo ITpodeccuonanbHbIi HKCIEPUMEHTOB 10
MIPOBEACHUE U3ITy4YCHHUS; crangapt: 40.011 HCCTIEAOBAHUIO U
9KCHEPUMEHTAIbHBIX IpOrpaMMHOE IIPUMEHEHHUIO J1a3epoB
HcCleI0BaHUI oOecrnieueHre u Y aHAJIM3UPOBATh
B3aUMOJICHCTBUSA KOMITbIOTEPHOE NOJIyyaeMble
Ja3€pHOTO U3IYUYEHUs C | MOJIEIMPOBAHUE B pEe3yJIbTaThI;




BELIECTBOM; ITPOBEJICHUE
M3MEPEHUH 1O
3aJJaHHBIM METOJIUKAM C
BBIOOPOM TEXHUYECKUX
CpeAcTB U 00paboTKOH
PE3yNbTaTOB;
COCTaBJIEHUE OITMCAHUU
MIPOBOMMBIX
HCCIIEN0BaHUN U
pa3zpabaThIiBaeMBbIX
IIPOEKTOB;
OCYIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
IIPOBEPKH J1a3€PHBIX
prOOPOB U JIa3epHBIX
TEXHOJIOTMYECKHUX
CHUCTEM;

AHanu3 nocTaBIeHHON
3a/1a4M UCCIIEN0BAHUMI B
00J1acTH Ja3epHon
TE€XHUKH U Ja3ePHbIX
TEXHOJIOTHI;-
MaTeMaTH4eCcKoe
MOJIETTUPOBaHUE
MIPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHIapTHHIX
MIaKETOB
aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka mporpamm u
UX OTJIEJIbHBIX OJOKOB,
OTJIaJIKa U HACTPOMKa
JUISl pELICHNUs 3a1a4
JA3€pPHON TEXHUKH U
Ja3€PHBIX TEXHOJIOTHIA;
MIpOBEJICHUE
SKCIEPUMEHTAIIbHBIX
HCCIIEIOBAaHUN
B3aMMOJICHCTBHS
Ja3€pHOT0 U3IYUYEHUS C
BEIIIECTBOM; ITPOBEICHUE
U3MEPEHUH 110
3aJJaHHBIM METOJIUKAM C
BBIOOPOM TEXHUYECKUX
CpencTB B 00paboTKOM
pe3yJbTaToB;
COCTaBIICHUE OMUCAHUIMA
MIPOBOUMBIX
HUCCIIEJOBaHUN U
pa3pabaThiBaeMBbIX

JIA3€PHOU TEXHUKE U
JIa3€pHBIX
TEXHOJIOTHSIX.

MIPOIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEILIECTBOM,
BKJIIOYAst
OHOJIOrHYecKue
00BEKTHI; JIJa3epHbIE
puOOpHI, CUCTEMBI
1 TEXHOJIOTUH
Pa3INYHOTO
Ha3HAYCHUS,
MIPOIECCHI
TeHepaIu,
yCHUIICHUS,
MOTYJISIIIAH,
pacrlpoCTpaHEeHUs] U
JETCKTUPOBAHUS
Ja3epHOT0
U3ITyYCHUS;
pPOrpaMMHOE
obecneueHue U
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3epHBIX
TEXHOJIOTHSX.

[TIK-2.4 [1] - CnocobeH k
UCIIOJIb30BAHUIO
anmapaTypbl IJ1s
CIIEKTPAJIBbHOTO aHAIH3a
U3Iy4eHus, K paboTe ¢
NPUEMHUKAMH
ONITHYECKOTO
U3JTyYCHHS,
COBPEMEHHBIMU
MU3MEPUTEIIBHBIMU
npubopamu u
CHCTeMaMH,

OcHosanue:
[IpodeccronanbHbIit
crangapt: 40.011

B-TIK-2.3[1] -
Bnaners: HaBBIKaMu
CaMOCTOSITEIbHOM
MMOCTAaHOBKHU U PEIICHHS
3aJ1a4, CBSI3aHHBIX C
HCCIICIOBAHUEM U
MIPUMEHEHUEM JIa3€pOB
Y JJA3€PHBIX CHUCTEM,
OLIEHKY 3HAYUMOCTH U
MEePCIEKTUBBI
MOJIy4aeMBbIX
pe3yJIbTaToOB;

3-1IK-2.4[ 1] - 3uars:
MIPUHLIMIIBI pabOTHI, a
TaKXe YCTPOUCTBO U
XapaKTePUCTHKH
npubOpoB U
YCTaHOBOK,
UCTOJIb3YEMBIX B
COBPEMEHHOM
buznyecKom
AKCIIEPUMEHTE C
UCIIOJIb30BaHUEM
J1a3€poB;

V-TIIK-2.4[1] - Y™eThb:
¢dbopMupoBaTh
BapHaHThl U MOJIEIIH
Pa3IMIHBIX ONITUKO-
bu3nueckux
W3MEPEHHUI, OLICHUBATh
UX U BBIOMpATh
JydIIue;

B-TI1K-2.4[1] -
Bianers: HaBbIKamMu
IPUMEHEHUS ONITUKO-
JJIIEKTPOHHOU U
CHEKTPAJIbHOW TEXHUKHU
JUTSI pelIeHUs
MPAaKTUYECKUX 3a/1a4




MIPOEKTOB;
OCYIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JIa3€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTUYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3aJja4d UCCIICTOBAHUI B
00J1acTH Ja3epHON
TEXHUKH U JIA3€PHBIX
TEXHOJIOT U ;-
MaTeMaTH4eCcKoe
MOJEJIMPOBAHUE
MPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MaKeTOB
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka mporpamMm u
WX OTAEIBHBIX OJIOKOB,
OTJIaJIKa U HACTPOMKa
JUISL pelleHus 3a/1a4
JIA3€pPHON TEXHUKH U
JIa3€PHBIX TEXHOJIOTHIA;
MIPOBE/ICHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJICUCTBUS
Ja3€pHOT0 U3IYUYEHUS C
BELIECTBOM; ITPOBEJICHUE
HU3MEPEHUH 1O
3a/IaHHBIM METOAMKAM C
BBIOOPOM TEXHHUECKHUX
CpeAcTB U 00paboTKOH
pe3yJIbTaToB;
COCTaBJICHUE ONHUCAHUI
MIPOBOIUMBIX
HUCCIIeNOBaHUN 1
pa3zpabaThiBa€MBbIX
MIPOEKTOB;
OCYIIECTBIICHUE
HaJaJKu, HaCTPOUKH,
FOCTUPOBKH U OTNIBITHOM
MIPOBEPKU JIa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

MIPOIECCHI
B3aNMOJICHCTBHS
Ja3epHOTO
U3ITyYeHUS C
BEILIECTBOM,
BKJIIOYAst
OMOoJIOrHYecKue
00BEKTHI; JTa3epHbIE
npuOOPHI, CUCTEMBI
1 TEXHOJIOTUH
Pa3INYHOTO
Ha3HAYCHUS,
MIPOIECCHI
TeHepaIuH,
yCHUIICHUS,
MOTYJISIIIAH,
pacipoCTpaHeHUs] U
JETCKTUPOBAHUS
Ja3epHOT0
U3ITy4eHUS;
POrpaMMHOE
obecrieueHue U
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3epHBIX
TEXHOJIOTHSIX.

ITIK-3 [1] - Criocoben k
HaJjaJke, HaCTPOMKe,
IOCTUPOBKE U OTIBITHOM
IpoBepke NpruOOpoB U
cHCcTeM

OcHosanue:
[TpodeccuonanbHbIN
cranzaapt: 29.004,
40.011

MIPOEKTHO-KOHCTPYKTOPCKUH

AHanu3 1ocTaBJIEHHON

| paspaGorka

| IT1K-5 [1] - Cmocob6en k

3-1IK-3[1] - 3HaTh
OCHOBBI TEOPHH
U3MEPEHUM, OCHOBBI
paboTHI C
U3MEPUTEIIBHON
arrmaparypoi, OCHOBBI
OINTUKO-(hU3UYECKUX
W3MEPEHHUI; ;
V-TIIK-3[1] - YmeTs -
MIOJIB30BAThCSA
OCHOBHBIMH
W3MEPUTEITLHBIMU 1
CEPBHUCHBIMU
npubopamu -
I0OCTUPOBATH
ONTHUYECKUE YCTAHOBKHU

;
B-TIK-3[1] - Bamets
METOJIaMH U IIpueMaMu
HaJaJKu, HaCTPOMKH,
FOCTUPOBKH U OIBITHOU
IIPOBEPKU IPUOOPOB U
CUCTEM.

3-T1IK-5[1] - 3nath




MIPOEKTHOM 3a]1auu B
o0racTu na3zepHO
TEXHUKH U JIA3€PHBIX
TEXHOJIOTH; y4acTHE B
pa3paboTke
(yHKIMOHATBHBIX U
CTPYKTYPHBIX CXEM Ha
YPOBHE Yy3JI0B U
JJIEMEHTOB JIa3€PHBIX
CHUCTEM M TEXHOJIOTUH IO
3a/IaHHBIM TEXHUYECKUM
TpeOOBaHUAM; pacUeT,
IIPOEKTUPOBAHKE U
KOHCTPYUpPOBaHUE B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHUEM
TUIIOBBIX CUCTEM,
MpUOOPOB, ACTANICH U
y3J10B JIa3€PHbIX CUCTEM
Y TEXHOJIOTUI Ha
CXEMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSIX;
pa3paboTka u
COCTaBJICHUE OTAEIbHBIX
BHUJIOB TEXHUYECKON
JIOKYMEHTAIlUU Ha
IIPOEKTBHI, UX JIEMEHTHI U
COOpOYHBIE €AMHUIIBI;
y4acTue B MOHTaXe,
cOopke (FOCTUPOBKE),
WCIIBITAHUSX U C/Iaue B
9KCILTYaTalUIO OMBITHBIX
00pa31oB Jla3epHOi
TEXHUKHA U OTPabOTKE
JJIEMEHTOB U 3TaIloB
MIPOLIECCOB JIA3€PHBIX
TEXHOJIOTUI

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

JIa3epHBIX
npuOOpOB, CHUCTEM
1 TEXHOJIOTHI
pa3IuYHOTO
Ha3HAYEHUS,;
aJeMeHTHas Oa3a
JIa3€pHON TEXHUKH,
TEXHOJIOTHH,
CHUCTEM YHPABICHUS
Y TPaHCIOpTa
JIa3€pPHOrO
W3ITyYCHUS

YUYacTHIO B MOHTAXE,
HaJlaJKe HaCTPOMKe,
IOCTHPOBKE,
WCTIBITAHUSAX, CAAa4YE B
AKCILTYaTaIUIO OTBITHBIX
00pasIioB, CEpBUCHOM
00CITyKUBAaHUU U
PEMOHTE TEXHUKH

OcHosanue:
[IpodeccronanbHbIi
crannapt: 29.002,
40.038

00I1IMe MPUHIIMIIBL,
IIpaBUJia U METOMbI
ANEKTPUYECKUX U
ONTUKO(DU3UUECKUX
U3MEPEHUH
V-TIK-5[1] - YmeTh
BbIOpATh METO
MOHTaKa, HaJIaJAKU
HaCTPOWKHU,
IOCTHPOBKH,
UCIIBITAHUH OIBITHOIO
oOpasma pa3paboTarthb
CXEMYy JJIsl MOHTaxXa,
HaCTPOWKH,
IOCTUPOBKH,
WCTIBITAHUI
(bopmMynHupoBaTh U
000CHOBBIBATh
TpeOoBaHUs K
HACTpPOMKE, HaJTaJKe,
IOCTUPOBKE U cJjaue B
AKCILTyaTaluIo
OIBITHBIX 00pa3IOB
TEXHUKU ;

B-IIK-5[1] - Banets
HaBbIKAMU MOHTaXa,
HaJIaJK1, HACTPOUKH,
IOCTUPOBKH U
IIPOBEEHUS
WCTIBITAHU.

Hamnpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccuonanshoe
BOCIIUTAHUE

3amgaun BocriuTaHus (KOJ)

Co3znanue ycioBHi,

obecreynBaoIuX, GOPMUPOBAHUE

TBOPYECKOTO

HWHXEHEPHOTO/TIPOPECCHOHATHHOTO
MBIIIJIEHNS, HABBIKOB OpraHu3aluu
KOJIJIEKTUBHOU IPOEKTHOMN

nesitensHocTy (B22)

BocnuraTenbHBIN TOTEHITAAT
JMCIIUTUIMH

1. Ucnonp3oBanue
BOCIIUTATEILHOIO MOTCHIIHANA
JTUCIUIUIAH TPO(EeCCUOHATILHOTO
MOAYJISl U1l pa3BUTHUSI HABBIKOB
KOMMYHUKAITUU, KOMaHIHOU
paboThI U TUEPCTBA,

TBOPYECKOTO MHKEHEPHOTO
MBIIUICHHS], CTPEMIICHUS
cJie1oBatTh B Mpo¢hecCHuOHATBHOM
JESTEIIbHOCTH HOPMaM




MOBEIEHUS, 00ECIIEYNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYIOBOH AESITENBHOCTU U
HEeCTy>kKeOHOTO TTOBEACHHUS,
OTBETCTBEHHOCTH 32 MPUHSTHIE
peIIeHus Yepe3 MOArOTOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHUM,
pelIeHue KelcoB, MPOX0XKICHHUE
IIpakTHUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHITHAJIA
JTUCITUILIAH TPO(ECCUOHATLHOTO
MOAYJIS UIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJUICKTUBU3MA B XO/I€
COBMECTHOTI'O PELICHUS KaK
MOJICJIBHBIX, TAK U TPAKTHIECKUX
3a/1ay, a TAKXkKe MyTeM
MOAKPETUICHHE PallMOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATIbHBIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OLLIYILICHUEM
pocta o6miei 3ppekTuBHOCTH
P PACTIPECICHUHN IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y DMOIIMOHAJILHBIMU CBONCTBAMHU
YJICHOB NMPOEKTHOM I'PYyMIIbL.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCITATIINHBI

Paznensl yueOHOM TUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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* — COKpallleHHOEe HauMEHOBaHHUE (DOPMBI KOHTPOJIS
** _ cymMMa MakCHMAabHBIX OallIoB JOJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U
(mnn) sK3aMeH

CoxpalnieHre HaMMEHOBAaHUH (POPM TEKYILIEr0 KOHTPOJIS U aTTECTALlUH Pa3/ieiIoB:




O0o03ua | [To1HOE HAMMEHOBAHME

YyeHHe
KH KonTposib 110 uroram
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , uac. qac.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OTIIIHIA:

O06o3Ha | ITo1HOe HAaMMeHOBaHMe
YeHHue

OK ONEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectsl

5CM OJNEeKTPOHHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[IpenyCMOTPEHO HCMOJIb30BaHWE B  y4eOHOM MPOIECCE HMHTEPAKTHBHBIX — JJIEMEHTOB
MIPOBE/ICHUS 3aHATHIA (TIpeABapUTEIbHBIE COOCCEI0BaHUS, KOMIBIOTCPHBIC CUMYJISIIIUN) B COUCTAaHUH C
BHEAYTUTOPHOW CaMOCTOSTEIBHON pabOTOi C IENBbI0 TEOPETUYECKON TMOATOTOBKU K MPAKTUYCCKUM
paboram.

7. ®OHJI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUrBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB oOydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETo,
pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJISl IO JUCIUIIUHE.

Ces3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MIpe/icTaBjeHa B CIEAYIOLIeH Tadnuiie:

Komnerenuus HNuaukaTopbl 0cBOEHUA ATTecTallMOHHOE MepPONpHUsiTHE
(KII 1)
[1K-2 3-11K-2 3, KU-8, KU-11
V-TIK-2 3, KU-8, KU-11
B-I1K-2 3, KU-8, KH-11
[1K-2.4 3-11K-2.4 3, KU-8, KU-11
VY-TIK-2.4 3, KU-8, KU-11
B-I1K-2.4 3, KU-8, KU-11
I1K-3 3-11K-3 3, KH-8, KH-11
VY-11IK-3 3, KU-8, KU-11




B-IIK-3 3, K-8, K1-11
IIK-5 3-1IK-5 3, K-8, KH-11
VY-IIK-5 3, K-8, K1-11
B-IIK-5 3, K-8, K1-11

HIxanbl oneHKN 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBHOTO MEPOMPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MaKCUMAaJILHOTO Oajiia BKJIFOUMUTENIBHO. TOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe M MPEACTABISIET COO0H CyMMY OallJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBIITOJTHECHUH
3aJlaHui B paMKax TEKYIIEro U MpoOMEXyTOUYHOTO KOHTPOJIS.

Htorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIIKaJe ECTS y4eOHOM TUCITUTLINHBI

OIeHKa «OTIINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO ¥ IIPOYHO
YCBOWJI [TPOrPAMMHBIIl MaTepHal,
HCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
nsjaract, yMecT TCCHO YBA3bIBATH
TEOPHUIO C IPAKTHKOM, HCTIONB3YET B
OTBETE MaTepual MOHOTpapuIeCKOi

JIUTEPATYPHI.
85-89 B O1IeHKa «XOPOIII0» BBHICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He JI0IycKas

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMEECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepI/Iana,
33— HO HE YCBOWII €T0 JIETAICH, OIMyCKaeT
60-64 «Y0081€MBOPUMETILHOY E HETOYHOCTH, HEJOCTATOYHO PaBUIIbHBIE
(hopMyITUPOBKH, HAPYIIIEHUS
J'IOFPI‘-ICCKOﬁ IIOCIICOOBATCIBHOCTHU B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/Iaﬂa.

OrieHKa «HEYI0BICTBOPUTEIBLHOY
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
IpOrpaMMHOTO MaTepuaa, J0MyCcKaeT
H 60 2-— F cymecTBeHHbIe omnOKku. Kak npasuio,
1Ke «HEYO0B11eMBEOPUMETLHOY OIICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOJOJLKHUTE 00ydeHue Oe3
JOTIOJTHUTENIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUUIIIAHBI



OCHOBHAA JINTEPATYPA:
1. OU K 44 KBanrtoBas u ontuyeckas 3nekTponuka : , Cankr-IlerepOypr: Jlans, 2022

2. 621.37 K85 Jlazeps! yiabTpaKOpOTKUX UMITYJIHCOB M KX IPUMEHEHUS : y4eOHOe mocodue,
Honronpyansiit: Uaremnekt, 2012

3. OU b 82 Jlazepsl: npuMeHeHus u npuioxenus : , Cankr-IlerepOypr: Jlanp, 2022

4. 535 131 CoBpemenHas Jia3epHasi CHEKTPOCKONHs : yueOHoe nocoodue, Jonronpyansiii: UHTENIEKT,
2014

5.621.37 I'65 Ontuyeckuit pezonarop : Onucanue 1ab.padoter: Yuebd. mocodbue, ['onuykos C.A., M.:
MUOU, 1988

6. 535 K43 JlazepHo-(pmyopeciieHTHas MOJIEKYJISIpHAsI CLIEKTpOCKonus : Yueb.mocobue, Kupeen
C.B.,llIuwipes C.JI., M.: MU®U, 2002

JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. 535 C16 Ontuka u poronuka. [Ipunnunet u npumenenus T.1 , lonronpynnsiii: Uaremnext, 2012
2. 535 C16 Ontuka u ¢poronuka. [lpuarmmne: u npumenenuns T.2 , Jlonronpyansiii: MaTtemtekt, 2012

3. 535 K43 JlaGopaTtopHas pabora "JlazepHO-(ayopecuieHTHas ciekTpockomus moekyn" : , C. B.
Kupees , C. JI. llubipes, M.: MUDU, 2001

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecriedyeHue He TpeOdyeTcst
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHHYECKOE OBECIIEYEHHUE YYEBHOI
JUCHUTINHBI

CrnenuaiibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

B Hauane cemecTpa CTyIEHTBI IPOXOAAT OOILErPYIIOBBIE 3aHATUS IO TEME:
BBoaHbIM MHCTpYKTaX IO MpaBuUiaM O€30MacHOCTH PabOThl B y4eOHBIX JabopaTtopusx Ha 1
Hezere.

IO OTOBKA K JIABOPATOPHOM PABOTE



JIABOPATOPHBIE PABOTBI mnpoxomst B  coorBerctBun ¢ [TOMMEHHbBIMU
PACITMCAHUMAMMU, cornacoBaHHBIMU CO CTYJEHTAMH HE T03K€ UEM 3a JIBE HEJIEIH /10 JHS NEPBOrO
7a00paTOPHOTO 3aHATHUS. DTOT CTAPTOBBINM MEPUOJ CIEIyeT MCIOJIB30BaTh /Ul TOATOTOBKU K TEPBOU
Ha3HAYEHHOHW paboTe, He OTKIIAJIbIBAs €€ Ha TIOCICIHUN BeUep.

Crnemyer WMeTh B BHIY, YTO MHOTHE JaOOpaTOpHbIE pabOTHl TEMATHUYECKH IOTOJHSIOT
JEKIMOHHbIE KYpPChl, U B HX COAEpPNKAHUH COEIUWHEHBI JJIEMEHTBHl Pa3HbIX TEOPETHUECKUX H
MPAKTUYECKUX AUCUMIUIMH. [IMs MHOTMX CTYJEHTOB TeMmaTHKa JiabopaTopHOW paboTsl OyneT
omepekarb €€ M3JI0KEHHE B PErylspHbIX Kypcax Jekuwid. [lo »Toi mpuymHEe BaKHO HAYMHATH
MOJITOTOBKY K paboTe 3apaHee, YTOObl UMETh BO3MOKHOCTD B HYKHOH CTEIIEHH OCMBICIUTH OCHOBHBIE
MOHATUS U TEOPETUYECKUE MOJOXKEHUS MO TeMe paboTbl, KOTOpPbIE JOJKHBI OBITh M3BECTHBIMHU M3
MPEIIIECTBYIONNX U TEKYIIUX YIeOHBIX KypCOB.

[Tpu camocTOSITETHHON NOATOTOBKE K OYEpPEAHOH J1abopaTopHOW padoTe CTyNEHTY CieayeT
W3YYUTh €€ ONHCaHue, MPH HEOOXOJMMOCTH OO0pamasch K JOMOTHUTEIBHOW JUTEpaType, CIUCOK
KOTOpO# BKJIIOYEH B omucanue. [Ipu 3ToM mosie3Hbl yueOHHKH OOILIEro XapakTepa M JIEKIIHOHHBIE
MaTepuasbl MO0 COOTBETCTBYIOMIMM y4eOHBIM Kypcam. Kpome Toro, Mo>kHO 0oOpaTuUThCS B YyUEOHYIO
71a00paTopuIo 3a MOMOIIBIO B TOJ00PE TOMOTHUTENLHON Y4eOHOM 1 HayYHOH TUTepaTypbl IO MHOTHM
CMEXHBIM TeMaM. HakoHel1, MOYKHO UCII0JIb30BaTh pa3IMyHble pecypchl IHTepHeTa.

Ecnu npu M3y4eHHMM NOATOTOBUTENBHBIX MAaTE€pPHajoOB Yy CTYJEHTAa BO3HUKAIOT 3aTPyAHEHUS
WIA BOIPOCH, €My TOJIE3HO OOpaTUThCS 3a pa3zbsCHEHHEM K MpernofaBarelsiM Kadeapsl WiIH B
yaeOHyr0 J1abopaToputo. Takas TIOMOIIb CO CTOPOHBI CTAPIIUX KOJUIEr OyaeT 3QQeKTUBHOM, ecliu ¢
ONMcaHueM paboOThl 03HAKOMHTHCS 3a0J1arOBPEMEHHO; B HHOM CIIy4ae IMPOCTO He OyAeT BPEMEHH s
TOro, 4ToObI COPMYJIUPOBATH BOMPOC U MOJIYYUTh HAa HEro cojaep)kareiabHbl oTBeT. Tem Oonee He
OyZeT BpeMEeHU JJIsl YTeHUs JIUTEepaTypbl, PEKOMEHOBAHHOM B OTBET Ha MOJ00HBINH BOIPOC.

MHoroneTHuil ONBIT TMOKa3bIBa€T, YTO HAWOOJbIIME 3aTPyAHEHUS IPH TOJArOTOBKE K
nabopatopHbIM paboTam U 00paboTKe ee pe3yibTaTOB BO3HHKAIOT HE TOJBKO WU3-32 HEIOCTAaTKa
3HaHUIl (B mepByl0 odepenp Mo oOmed ¢usuke). 3HAUUTENbHBIE TPYAHOCTH MOPOXKAAIOT
Pa3po3HEHHOCTh M OTBJICUYEHHOCTh 3HAHUM, HEJOCTATOYHOE IIOHUMAaHHUE B3aMMOCBS3EH MEXIy
pasHbiMu pazzenamu puszukn. CymecTBeHHYIO pojb B (HOPMUPOBAHHUHU IETIOCTHOW CHCTEMBI TOHSATHHA
JIOJDKEH UTpaTh caM J1abOpaTOPHBIM NPAaKTUKYM, B XOJ€ KOTOPOTO TEOPETHUYECKHE MPEACTaBICHUS
npuoOpeTaloT HarisAHOe OTOOpaKEeHHEe B OMNBITe. B OTHONIEHWHM TEOPETHYECKOTO Kypca u
7a00paTOpPHOTO MPAaKTHKyMa IO JIa3epHOH (HU3HMKE CTyJaeHTaM ClieAyeT OOpaTWTh BHHMAaHUE Ha
B3aUMHBIE CBSI3W (PU3MKHM J1a3epoB C (DU3UYECKON ONMTHKOH, paano(u3WKON, KBAHTOBON TEOpPHUEH,
(u3uKoi TBepAOro Tena (B 0COOEHHOCTH MOYIPOBOIHUKOB) U TEOPUEH HEMMHEHHBIX KOJIeOaTeNbHBIX
cucrteM. TeopeTndyeckue OCHOBBI Ja3epHOW (U3UKU M3JI0KEHBI B JIEKIIMOHHBIX Kypcax M HIMPOKO
M3BECTHBIX YUEOHUKAX (CM. CITUCOK PEKOMEH/I0BAaHHOM JIOTIOIHUTENILHON JINTEPATYPHI).

CrynentaMm B XoJe J1abOpaTOpHOTO TMpPAaKTHKyMa HYXKHO CTapaThCsl HCIONIb30BaTh Te
MIPEUMYIIECTBA, KOTOPHIE IaeT B3aUMOJICHCTBUE C TPENoaBaTeieM B pexkuMe auaiora. Pekomenayem
3aaBaTh IPEMOJaBaTENI0 BOMPOCH! 10 CYHIECTBY TEMAaTHKH pabOTHI M 1O TEXHHKE SKCIIEPUMEHTA,
9TOOBI KaK MOKHO TIOJIHEE YSICHUTH B3aUMOCBSI3aHHBI KOMIUIEKC MTPECTABICHHUH, JIKAIIUX B OCHOBE
paboThl ¥ MPAKTUYECKUX MPUMEHEHUI Ja3epoB B UCCIEIOBAHUSAX, U3MEPEHUSIX M TEXHOJIOTMYECKUX
nporeccax.

Ecnu ucxoauplii ypoBeHb 3HAHUN, TPUOOPETEHHBIA CTyIEHTAMU IPU MOATOTOBKE K paboTe u
paHee, IpU M3YUYEHUU KypCOB OOIIEro XapakTepa, OKaKETCs SBHO HEJOCTATOYHBIM, TO CTYICHTOB K
paboTe He IOIMyCKAIOT, U JUIsl HUX Ha3HAYaIOT JOMOJHUTEIBHOE 3aHATHE HE paHee YeM depe3 HEelemo.
o cornamenuto ¢ yueOHOU nabopaTopHeil, Takoe JONOJHUTEIBHOE 3aHATHE MOXET ObITh HaA3HAYCHO
Ha BpeMs BHE OCHOBHOT'O PAaCIMCAaHUs YIEOHBIX 3aHATHI.



OBIIME TPEBOBAHMA K OTYETAM I10 JIABOPATOPHBIM PABOTAM

CryneHToB, HE CIaBIIMX OTYETHI MO MPEABIAYIIEH padoTe, K ouepeIHON paboTe HE NOMyCKalOT.
CTyneHThl, TOTOBBIE CAaTh OTYET MO BHITIOJIHEHHON paboTe, JOJIKHBI 00PATUTHCS K MPETOJaBaTeIo 1
COTJIacOBaTh C HUM BpPEMs CAa4yMd OTYETa A0 BBINOJHEHUA cieayronled. [IpenenbHblid HOMYCTUMBIN
CPOK IMpeIbsBICHUS OTYeTa — Iepe/l HayalloM O4epeHOMN, B IeHb pabOThI IO PACIHUCAHUIO.

[To pesynbprataM mpojenaHHOW pabOThl KKIBIA CTYIEHT JIMYHO COCTaBISET MEPCOHANBHBIM
otueT. OH JOJIKEH COJIepKaTh:

— TUTYJIbHBIH JIUCT;

— TaOIUIIBI PE3yIBTATOB HAOIIOICHU;

— KpaTKOE M3JIOKEHUE PE3yJIbTATOB U3MEPECHUI;

— rpaduKH MOTYYECHHBIX 3aBUCUMOCTEN N3MEPSEMBIX BEIHYNH,

— PYKOMHCHBIN JIUCT C 3aKJIFOYCHHEM (KpaTKOW aHHOTaIUue paboThI).

Hcnonnenue otyera MOKET ObITh PYKOMHCHBIM WJIM MEYATHBIM (KpOME PYKOMHMCHOTO JIUCTA C
3akmoueHueM). [lo cormacoBanuio ¢ mpemnogaBaTelieM MOXHO MPEJACTaBUTh OTYET B Buie (haiina-
nokymeHnta MS Word, HO U B 3TOM ciiyuae JIUCT C 3aKITI0YCHHEM JOJIKEH OBITh PYKOIHUCHBIM.

Ha TUTYJIbHOM mnucre oTdera M0MKHO ObITh HazBaHWE pabOThI, paMuIIvs CTYyACHTA, JaTa
BBITIOTHEHUS pa0OTHhI, TPETyCMOTPEHO MECTO IS OTMETKH MPEMNOIaBaTeNsl O IPUEMKE OTYeTa.

3AKJIFOYEHUE B ot4ere AOMKHO OBITH PYKOMHMCHBIM, HEMHOTOCJIOBHBIM M 3aMKHYTHIM. B
HEM HEJOIMYyCTHUMBI OTCBUIKM K TEKCTy oTdeTa, K TabsmmmaMm, (popmynam u rpadukam. B Tekcre
3aKJIIOYEHHUsI OCHOBHBIE PE3YJIbTAThl M BBIBOJIBI pa0OTHI HYKHO MPEACTABUTH B BUIE KPATKUX M TOYHBIX
oTBeTOB Ha cienyromue [IATh Bonpocos:

— U3MEPEHHSI KaKuX (PU3NYECKUX BETUYHH B 3(PPEKTOB MpoBeAcHBI (UTO U3Mepsun?);

— KaK#e MeTOJIbl U3MEPEHU PUMEHEHBI (KaKUM MeToaoM?);

— KakK#e pe3yNIbTaThl MOJy4eHbI (KaKOB pe3ynbTar?);

— KaKOBa TOYHOCTh MOJMYYEHHBIX PE3yIbTaTOB (C KAKOW TOYHOCTHIO?);

— KaKOBBI IJIaBHbIE UCTOYHUKHU MOTPEIIHOCTH U3MEPEHUM (4EM OrpaHUYE€HA TOUYHOCTH?).

B 3amucu 9HCIIEHHBIX Pe3yJIbTaTOB KOJIHMYECTBO 3HAYAIIUX U JOHDKHO COOTBETCTBOBATH
3as1BJIEHHON TOYHOCTH U3MEPEHUM.

B 3axmodeHusix OoTueTOB HE OyAYT MNPUHATHI YTBEPKICHUS: «... OCHOBHOM HMCTOYHHUK
MOTPEIIHOCTH U3MEPEHUN — MOTPEIIHOCTH MTPUMEHEHHBIX CPEJICTB U3MEPEHHH ...»; TaKoe 3asBJICHHE
(3akuHaHKe) OOBIYHO MOCHEINIHO, OMKUO0YHO U HauBHO. [Ipu xopoieit nponenype u3MepeHuit caMu
CpeICTBa U3MEPEHUN PEeIKO BHOCST B OOIIYIO MOTPEIIHOCTH OOJbIe, 4eM OJHY TpeThb. Haubonbimmit
BKJIaJ, B OOJKET TMOTPEIIHOCTeH BHOCAT TPYAHO YyYHUThIBaeMble (AKTOPHI: OrpaHUYCHHAS
JOCTOBEPHOCTh ~ MCXOJHBIX JIAaHHBIX, OTKJIOHCHHS CBOWCTB pEalbHOTO OO0BEKTa OT €ro
WJICATM3UPOBAHHON MOJIENIM, HEYUYTCHHbIE B3auMOJEHCTBUA M T.N. [loaTomMy, oTBeuas Ha BOIPOC O
CYIIECTBECHHBIX MPUYUHAX MMOTPEIIHOCTESH, HYKHO TMPUBECTH XOTS ObI MUHUMAIBHYIO apTryMEHTAIIUIO,
U B Mepy COOCTBEHHOTO pa3yMEHHUs MpOaHAIM3UPOBATh, B KaKOM Mepe HUCTUHHBIA OOBEKT HE
COOTBETCTBYET €r0 YMO3PUTEILHOMY OMHCAHUIO POpMYJIaMH, YPABHEHUSIMH U TIP.

11. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JJI5 IPENNOJABATEJEN



B nauane y4yeOHOro cemecTpa NpernoAaBaTeNd, BeIylUe J1a0opaTOpHbIE 3aHATHSA, IOJIKHBI
HU3YYUTH OIIUCAHUA pa60T, CONPOBOXKAAOMIUEC MATCPpHUAJIBI U JOKYMCHTAIMIO, HNPCAO0CTABIISICMBIC
yaeOHoii 1aboparopueit. [Ipu 3ToM 0coboe BHUMaHUe clielyeT oOpaaTh Ha BO3SMOYKHBIC U3MECHEHUS B
CleHapusix paboT M B MeToAuKax u3MepeHuil. Takue WH3MEHEHHMs] B CTOPOHY YIIydILEHUS
COJIEPIKATEITBHOCTH Pa0OT MIPOXOIAT IIOCTOSIHHO.

B »TOT Y€ Tepwoja mpemomaBaTend, Bemyllue JAOOpaTOPHBIC 3aHSITHS, JOJDKHBI TPOUTH
WHCTPYKTaX Ha paboumx MecTax (yCTaHOBKax), O3HAKOMHUTBCS C ammaparypoid B ICHCTBUU W
CaMOCTOSITEIIbHO TIPOBECTH OCHOBHBIC JCHCTBUS, MPEIyCMOTPEHHBIE clieHapueMm pabotbl. Huuro He
MOJAPBIBACT HUHTEpEC CTyACHTa K yuebe Tak, Kak HeAOCTaTO4YHas MOATOTOBIEHHOCTh Camoro
npenoaaBareyids B TCOPpHUHU, OrPaHUYCHHOCTb Cro 3HAHUM 10 TEME€ U B CMEXKHBIX BOIIpoOCax,
OECIIOMOIIIHOCTh Tepe/l AKCIePUMEHTAIbHOW YCTAaHOBKOW, HECIOCOOHOCTh OKa3aTh IOMOIIb
CTyJeHTaM, Oe3pa3innuune K ux padore.

B pesyinbrate npeaBapuTeIbHON MOATOTOBKY MIPEIIOAABATENh 00s3aH:

"] 3HATh TEOPETHUYECKUE OCHOBBI TEMATUKH PAOOTHL;

] 3HAaTh U YMETh OOBSICHUTH YCTPOWCTBO YCTAHOBKU HA YPOBHE CTPYKTYPHO-(PYHKIIMOHAITBHOM
CXEMBI;

"] 3HaThb U yMeTh OOBSCHUTH HAa3HAUYCHHUE, PACIOJIOKEHHWE M OCOOEHHOCTHU ICHCTBHS BCEX
OCHOBHBIX OPT'aHOB YIIPABJICHUS U PETYJIUPOBAHKS B U3MEPUTEIILHOM U CHJIOBOH armaparype;

[] 3HaTh CYHICCTBCHHBIC HOMHWHAJIbHBIC KOJMYCCTBCHHBIC MMAPAMCTPEI allllapaTypPhbl, BJIUAIOMNC
Ha 06e30MacHOCTh PabOTHI U HA TOYHOCTH H3MEPEHUI;

| 3HaTh IMAna3oHbl JOMYCTUMBIX PEKHMOB pabOThl YCTAHOBKH, 0€30MacHbBIX JUIS JIFOAEH U AJIs
anmapaTypsbl, U CJIICTUTH 3a COOJIFOICHUEM 3THX PEKUMOB;

"] yMeTh TPOKOMMEHTHpOBAaThH Bce HaOmromaembie 3(P(EKTbl W NPUYUHBI HX 3aMETHBIX
OTKJIOHEHUH OT WCaTU3UPOBAHHBIX MOJICIICH;

"] 3HaTh Bce TPeOOBaHUS O0E30MMACHOCTH M CIICTUThH 33 UX BBIMOJIHCHHEM;

] yMeThb OTBETHUTh Ha BCE TEOPETUYECKHE U TMPAKTUYECKHE BOMPOCHI, Kacarolluecs
MOJIHOIICHHOTO TIPOBEICHHSI paOOTHI BO BCEM €€ 00beMe;

] 3HATh MIpaBMIIa OPOPMIICHUS PE3yJIbTATOB H3MEPEHUN U OTYETa 0 paboTe.

[lepen HauanoM paboThI MpenojaBaTeslb IPOBOAUT Oeceqy CO CTYJAEHTaMHU i BBISICHEHUS UX
TFOTOBHOCTH K BBINOJHEHUIO paboThl. Takyio Oecemy cienyer HayaTh C OTBETa Ha TE€ BOIPOCHI
CTYJEHTOB, KOTOPbIE MOTJIM Y HUX MOSBUTHCS MPHU MOArOTOBKE K padoTe. B yacTHOCTH, 3aTpyIHEHUS Y
CTYJIEHTOB MOTYT BBI3BIBaTh HEKOTOPHIE M3 KOHTPOJIBHBIX BOINPOCOB, MEPEUMCICHHBIX B OMHCAHUU
pabotsl. [IpenogaBaTens MOMKEeH MOMHHUTH, YTO COOECEOBaHUE MOTYMHEHO 3a1auaM 3(PpPeKTUBHOTO
oOydeHus, 1 eMy He HYKHO MpuaaBath Gopmy 3x3ameHa. He ciemyeT orpaHuumBarh codeceqoBaHue
TECTUPOBAHUEM TIO KOHTPOJBHBIM BOINPOCAM, MPHUBEACHHBIM B OMHCAHWHM PA0OTHI;, BO-TIEPBBIX, ITH
BOIIPOCHI 110 OOJIBIIEH YacTH TPEOYIOT pa3BEPHYTOrO U apryMEHTHPOBAHHOTO OTBETA, & BO-BTOPBIX, IO
ATOM K€ TPUYMHE WX CIEAyeT paccMaTpuBaTh Kak TOBOIBI ais oOcyxkaeHus. Kak mpasuio, B
ONMHCAaHUU PabOThl KOHTPOJBHBIX BONPOCOB IMPUBEIEHO B HECKOJIBKO pa3 OOJbIle, YEM HUX MOMKHO
00CyIUTh 3a OTBEJCHHOE Ha 3TO BpeMs, MOITOMY IPENOAaBaTEeNIO MOJIE3HO MO XOAy coOece10BaHus
BbIOMpaTh TE€ BOIPOCHI, TJ€ OH IMpeAanonaracT OOHapYXKUTh HEJOCTaTOYHOE MOHMMAaHUE W,
CJIeIOBATENbHO, 00CYK/IEHUE KOTOPBIX MOXKET OBITh HAanOOJIee MOYUYUTEIbHBIM.

HekoTtopsie BOmpockl, Ha KOTOPBIX BBISABIEHBI cIaOble 3HAHUS, MOJE3HO 00CYKIaTh BO BpEeMs
otueta. O0s3aTENHFHO HYKHO MPEAIOKUTE CTYIEHTaM 3alKCaTh TAaKUe BOMPOCHI, MOATOTOBUTH OTBETHI
Y HETMpPEMEHHO BEPHYThCS K HUM BO BpeMsl oTdera. Tak e CIeayeT MOCTYIAaTh W MPH MOBTOPHOM



cobeceJ0OBaHUH, KOTJ]a paHee CTyIEHTHl He ObUTH JIOMYIEHbl K paboTe U3-3a HEYyIOBIECTBOPUTEIHHOM
MIOATOTOBJIEHHOCTH.

Eciu B cobecenoBaHnMU y4acTBYIOT HECKOJIBKO CTYIEHTOB, TO BOMPOCHI IOJIE3HEE 3a7aBaTh
MEPCOHANBHO KaXK/I0MY B OTIEJIBHOCTH, @ CIYyLIaTh OTBETHI M 00CYKJIaTh X COOO0IIa; U B HEKOTOPHIX
CIIy4asiX CIpalliiBaTh y KOro-1100 U3 CTYJIEHTOB, MOHATEH JIM €My OTBET TOBAPHILA U COTJIACEH JIU OH
C HUM, U B YEM HE COTJIACEH.

CnenyeT uWMeTh B BHIYy, YTO MHOTHE JlabopaTOpHbIE pabOThl TEMATHUECKU JOMOIHSIOT
JEKIMOHHBIE KYpPChl, U B HX COACPNKAHUH COCIWHEHBI JIIEMEHTHl Pa3HBIX TEOPETHUECKUX H
NPAaKTUYeCKUX JUCHMIUIMH. OOCyXJeHue TeMaTHMKH U COJAep)KaHus padoThl JOKHO IOMOYb
CTyACHTaM IIy0Xe W MoApoOHee M3YyYUTh B3aMMOCBS3b 3TUX JUCHUILUIMH. TeM He MeHee, OCHOBOM
TaKOro co0eceOBaHUSI MOXKET OBITh TOJIBKO ONPEACICHHBI HEOOXOIUMBIH HaYalbHBIK MUHUMYM
3HaHUH, MPUOOPETEHHBIM CTyIEHTaMU IPH TOATOTOBKE K paboTe W paHee, NMPH H3YyYCHHH KypCOB
oOuiero xapakrepa. Eciiv MCXOIHBIN ypoBeHb 3HAHUM OKaXKeTCs SIBHO HEAOCTATOYHBIM, TO JIOMYCKATh
CTYJEHTOB K paboTte HelenecooOpa3Ho, U JUIsl HUX CJelyeT Ha3HAuYWuTh JOMOJIHUTEIbHOE 3aHATHE HE
paHee yeM uepe3 Heedio.

Bompockl 1m0 TeXHHUYECKUM JeTalsiM amnmapaTypbl U METOAMKU HAOMIOACHUM U U3MEpeHHi
noJjie3Hee 00CYXk/1aTh HE B MPEIBAPUTEIBHOM COOECEIOBAHNH, @ OKOJIO YCTAHOBKU MM JIaXe MO X0y
pabotbl. B yueGHOI 1abopaTOpuK CTYAEHTHI MOJIYYalOT MEPBbIE MPAKTUYECKHE CBEIECHUS U HAaBBIKU B
TEXHUKE ONTHKO-(QU3NYECKUX MU3MEPEHHUN, U UX MPEIBIAYIIYIO TOATOTOBKY B 3TOM YacTH HE CIeIyeT
CUMTATh JOCTAaTOYHOW. DTO OOCTOSITENILCTBO HaJlaraeT Ha IMpenojaaBaTesisi O0SA3aHHOCTh XOPOIIO
M3YYUTh OCHOBBI TEXHUKH IKCIIEPHUMEHTA XOTs OBl B TOW YacTH, KOTOPAsi HETIOCPEACTBEHHO OTHOCHTCS
K TEMaTHUKEe PYKOBOJIMMOW MM ydeOHO# jabopaTopHoit paboTbl. Kpome Toro, mosie3Ho oOCyXaaTh
TEXHHUKY SKCIIEPUMEHTA MPUMEPHO IO TAKOMY CLICHAPHUIO: HAlIPUMEp, CIIPOCHUB Y CTY/IEHTOB, IOYEMY B
YCTaHOBKE MPHUMEHEH MMEHHO 3TOT, a HE MHON (POTONMPUEMHUK, U HE IMOJIyYUB MPABWIbHBIN OTBET,
HY’KHO BHATHO OOBSICHUTH, KAKUMH ObUIM OCHOBHBIE KpUTEPHUM BBIOOpA, MOUEMY BHIOpaH MPUEMHHUK
MMEHHO 3Toro kiacca (dhotoauon, ¢oropesucrop, POV unm unoi). [anee ciaemyer KpaTko omucarthb
ero paboune XapakTepUCTUKHU U MOSICHUTH, HACKOJIBKO OJM30K KOHKPETHBIM BBHIOOP K onTUMyMy. To
K€ caMO€ OTHOCHUTCS M KO BCEH Ipodeil amnmapaType, ¢ KOTOPOMl CTYJEHTbI 3HAKOMSTCS IIPEKIE BCETO
B YUCOHBIX JTAOOPATOPHSIX.

Eciu cryaeHtsl cnabo npeacTaBisioT cede (PU3MKO-TEXHUYECKHE MPUHLMUIBI JAeHCTBUS
HEKOTOPOTr0 YCTPOICTBA, MOJIE3HO MPEIOKUTH UM IOATOTOBUTH OTBET K OTUETY.

Bo Bpems pabGoThl npemnoiaBateib J0JKEH HAOII0JaTh 3a €€ BHIIOJIHEHHEM U KOMMEHTHPOBATh
HaOmomaembie  d3¢dektel. Takas mnpakTudeckas Qopma oOydeHHST HE MEHee BaKHA, 4YeM
TeopeTHdeckas, HO 0e3 yuacTus KBanu(UIIMPOBAHHOTO TpENojaBaTelsi OHAa MOXET OKa3aTbCs
Hed(PPEKTUBHOM, OrpaHMUEHHONW MAaJOOCMBICICHHBIM 3amojHeHueM Tabnun. Ilo xomy paboThl
MpernoiaBaTeNb JOJDKEH OLEHMBATh KaYeCTBO JAHHBIX HAONIONEHUA U METOIMUYECKYIO KOPPEKTHOCTH
nporecca n3Mepennii. Ocoboe BHUMaHHME HYKHO OOpallaTh Ha COOTBETCTBHE PEXHMMa H3MEPEHHUN
rapaMmeTpam TeOpEeTUYECKOW MOJIEIH, HA OCHOBAHUU KOTOPOW MOJIEKAaT MHTEPIPETALUN PE3YJIbTAThI
HaOJIFOIEHU.

[Ipuem otuera mo sabopartopHoil paboTe W coOecemoBaHHME IEepe] €€ HavajloM HYXKHO
paccmatpuBath U 3QGEKTUBHO UCTOIb30BaTh KaK JUAIOTOBYIO (hOpMY MHAUBUIyaIbHOTO O0yUYeHUs, a
3TOMY BUAY Y4eOHOH paboThl, K COXKAIECHHUIO, B paClIUCaHUK OTBEACHO Mallo BpeMeHU. B pesynbrare
JMajora ¢ MpernojaBaTeieM CTYJEHTY JIerde YsICHUTh HEMOCPEJCTBEHHbIE U KOCBEHHbIE, ITyOUHHBIE
B3aMMHBIE CBSI3M pa3HOPOJHBIX (IMIIbL Ha TEpBBIA B3MIAA) 3(dekToB, mnposBiIeHHE OOLIMX
3aKOHOMEPHOCTEH B YaCTHBIX CIydYasX, W IOHSAThb, TJE€ €ro 3HAaHWs OrPaHMYEHBbl, U B KaKUX
HamNpaBJICHUSAX WX HYXKHO pacumpsaTs. Kak oOmmii TOAX0A MOXHO pPEKOMEHIOBAaTh B



npeaABapuUTCIbHOM CO6CCCI{0B3.HI/II/I COCpPCaAOTAYMBATH BHHUMAHHUC Ha TCOPCTUICCKUX
UACAIN3UPOBAHHBIX MOZACIIAX, a B 3aBepma}0meﬁ 6€CGI[C, npuHUMass OTYCT, O6CYI[I/ITB OTJINYHC
PCATIBbHBIX 00BEKTOB Ha6JIIOI[CHI/I$I OT UX TCOPCTUUCCKOTO MMPEACTABIICHH.

[To oxoH"anum pabOTHI MPEMOJABATEINb JOJKEH:
| IPOBEPUTH, BBHITIOJIHEHO JIM 33/1aHKE B IPEyCMOTPEHHOM 00bEME;
"] KaueCTBEHHO OIIEHUTb, JOCTATOYHO JTM HHPOPMATHUBHBI OTyUEHHBIE PE3YIbTAThI;

| naTh HyXHbIE yKa3aHHsA 1O 0OpabOTKe pe3yJbTaToB HAOMIOAECHUH M OQOPMIICHHIO HX B
oTyere.

[TpuaMMast OTYET, MPEno1aBaTeNb TOJDKEH OLEHUTH:

[J 00beM HCIIOJTHCHUS 3aJaHu,

] cTenieHb IIOHUMAHUS TEMAaTUKH PaOOTHI;

] KOPPEKTHOCTh OOBSICHEHHUS MTOJTyICHHBIX PE3yJIbTaTOB.

3aK/IF0YCHNE B OTYETE JIOJDKHO OBITh PYKOMHMCHBIM. [IpHydYast CTYZCHTOB K XOpPOIIEMY CTHIIIO
U3JIOKEHUs,, HYXHO 0e3 KoJeOaHuii TpeOOBaTh IepenucaTh 3aKIIOYEHHE C HEBHATHBIMHU
(dhopMynUpOBKaMHU, HETPAMOTHBIMU (ppazeosiornuyeckuMu 000pOTaMH, HETOUYHOW M HEOJHO3HAYHOU
TepMHHONOTHEH. Ecnu mepenucaHHbIl BapuaHT HEyAayeH, CleIyeT yKa3aTh Ha HEJAOCTaTKUu H
MPETIOKUTh YCTPAHUTD UX B CIEAYIONIEM BapHUaHTE.

Hu B koeM ciydae HeNmb3si MPUHUMATh B 3aKITIOYCHUSX OTYETOB TAKHE YTBEPKICHUS: «...
OCHOBHOUW HMCTOYHHUK IOTPEIIHOCTH M3MEPEHUN — TOTPENTHOCTH MPUMEHEHHBIX CPEICTB M3MEPECHUN
..», CTYICHT JOJDKCH IaTh XOTS OBl MUHUMAJIBHYIO apryMEHTAIliI0 B OTBETE HA BOIMPOC O
CYIIECTBECHHBIX NMPUYUHAX IMOTPEIIHOCTeH. [Ipu 3TOM HE CTOHUT OTKJIOHATH HEBEpHBIC (IO MHEHHIO
MpenojaBaTelisi) BBIBOJAbI CTYJACHTa O MNPUYMHAX IOTPEIIHOCTEH; IOJIE3HEe apryMEHTHPOBAHO
00CyIUTh BO3HUKIINE pa3HOTJAcHs U «HE JaBUTh aBTOPUTETOM». 3J€Ch BO MHOTHX CIy4asx
pa3HoOTrIacHs BO3HUKAIOT M3-3a HEMOJIHOTO 3HAHUS 00 hcciaenyeMoM 00BEKTE U er0 OKPYKEHHUH.
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