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AHHOTALMS

JlaGopaTOpHBIf MPAaKTUKyM TO3BOJIUT CTYJAEHTaM IMOJYyYUTh W Pa3BUBAaTh HAaBBIKU
W3MEPUTENBHOTO HKCIEPUMEHTa, COBPEMEHHBIX METOAMK cOOpa M 00pabOTKM JaHHBIX, a TaKXke
O03HAKOMHTHCSI C COBPEMEHHOM JIA36pHOM TEXHUKOW M M3MEPUTEIBHOM anmapaTypoi, NpUMEHIEMbIMU

B (i)I/ISI/I'-IeCKI/IX HUCCJICA0BAHUAX U UCIIBITAHUAX J'I&3€pHOI>i TEXHHUKHU U TCXHOJIOTUHU

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Henamu pucruniansbl «lIpakTukym 1o (u3n4eckol ONTHKE» IOJKHBI OBITh 3aKpeIUIeHUE y
CTYACHTOB TEOPETUKO-METOJOJOTMUECKUX 3HAaHUH M MNPOQPECCHOHATIBHBIX HAaBBIKOB B 001aCTH
MPUKIAJAHON (PU3NYECKON ONTHKY U J1a3epHON (HU3UKU.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Conepxanne mporpammbl «IIpakTHKyM MO (U3UYECKON ONTHKE» pPa3BUBACT U JOIMOJHSET
HEOOXOJUMBIM NMPAKTUYECKUM COJIEpPKaHUEM TEOpPETHYECKHE KYypChl MO crenuaibHOoCcTH «JlazepHas
¢buzukay.

Kypce «llpaktukym 1no ¢u3nueckoid ONTHKE» BXOIUT B YHUCIO 0a30BBIX IPU IOATOTOBKE
Hay4YHO-TEJarorn4eckux KajpoB B 00JaCTH COBPEMEHHOM JIa3epHON (PM3UKU M MPUKIAAHON ONTHUKHU.
JlaHHBIN KypC CITy’)KUT HEOOXOAMMOI OCHOBOM Ui mocienyooumero kypca «lIpakTukym no siasepHon
¢buzuke»

JlaGopaTOpHbIf MPAaKTUKyM TO3BOJIUT CTYJAEHTaM IMOJYYUTb W Pa3BUBAaTh HAaBBIKU
M3MEPUTENBHOTO HKCIEPUMEHTa, COBPEMEHHBIX METOAMK cOopa M 00pabOTKM JaHHBIX, a TaKXke
O3HAKOMHTHCSI C COBPEMEHHOM JIA36pHOM TEXHUKOW M M3MEPUTEIBHOM anapaTrypoi, IPUMEHIEMbIMU

B (1)I/I3I/I‘-IGCKI/IX HCCJICA0BAHUAX U UCIIBITAHUAX na3epH0171 TEXHHUKHU U TEXHOJIOTHH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

| KOI[ N HAMMCHOBAHHEC KOMIICTCHIIMHN | KOZ[ W HAMMCHOBAHUC MHAUKATOpPA JOCTHIKCHUS KOMIICTCHIIUN

[Ipodeccrnonanbupie KOMIETEHIIMM B COOTBECTBUM C 3ajjauaMd M OOBeKTaMu (o0iacTaMu
3HaHUN) TPOHECCUOHATLHON A TENEHOCTH:

Pa3paboTtka mazepHbIX

HAay4YHO-UCCIIEN0BATEIbCKON

| JlazepHbie

| TIK-2.1 [1] - CiiocoGen

3apaua O0bekT Wi Koa n nHaumeHoBaHue Kon n nHaumenoBanue
npogdeccuoHaILHOI 00J1aCTh 3HAHUS npogeccuoHaIbLHOI HHAUKATOPA
aesiteabnoctu (3I1/1) KOMIIETEHIINH; JMOCTHKEHU S
OcHoBaHue npogdeccuoHaILHOM
(mpogeccHoOHAIBHBIN KOMIIeTeHIIUH
cranaapr-I1C, ananu3
onbITA)

3-1IK-2.1[1] - 3narb




U ONTUYECKUX
TEXHOJIOTHIT, aHAJIN3
IIOCTABJIEHHOM 3a/1auu
HUCCIIEJOBAaHUN B
o0acti POTOHUKH U
ONTOMH(POPMATUKU;
9KCIIEPUMEHTAJIbHBIE
WCCIIEIOBaHMS B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHUIA,
MaTepUajoB, CUCTEM U
YCTPOKCTB

Pa3pabotka nazepHbIx
U ONITUYECKUX
TEXHOJIOTHIT, aHAJIN3
IIOCTABJICHHOW 3a/1auu
HUCCIIEJOBAHUN B
o0nacti POTOHUKH U
ONTOMH(POPMATHKU;
JKCIIEPUMEHTAJIbHBIE
HCCIIEIOBaHMS B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHHUIA,
MaTepHajIoB, CUCTEM U
YCTPOMCTB

TEXHOJIOTHH,
3JIEMEHTHI B COCTaBE
JIa3€PHBIX CUCTEM,
ONTUYECKUE
MaTepuassl U AeTaj,
TP PAKINOHHBIE
ONTUYECKUE
AJIEMEHTBHI,
rOJI0rPaMMBbI

JlazepHbie
TEXHOJIOTHH,
AJIEMEHTHI B COCTaBe
JIa3€PHBIX CUCTEM,
ONTUYECKUE
MaTepuasl U AeTaj,
TUQPPAKIINOHHBIE
ONTUYECKUE
AJIEMEHTHI,
rOJIOrPaMMBbI

MPUMEHSITh OCHOBBI
(hU3UIECKOI ONTHKH,

TEOPHH UHTEPPEPEHIINH,

TudpakIy, BpeMEHHOM
Y TIPOCTPaHCTBEHHOM
KOTE€PEHTHOCTH,
WCIOJIb30BaTh 3HAHUS O
3aKOHOMEPHOCTSIX
pacnpocTpaHeHus
CBETOBBIX ITYYKOB B
BaKyyMe, TUHEHHBIX U
HETMHEHWHBIX cpeax, 00

ONTUYECKOM U 1 (poBOI

rosorpaduu;

OcHosanue:
[IpodeccronanbHbIit
crannapt: 29.004

[1K-2.4 [1] - Cnocoben
HCII0JIb30BATh
anmnaparypy JUist
¢doromerpuu u
CHEKTPaJIbHOTO aHAJIN3a
U3JTy4eHusi, paboTath C
HMCTOYHUKAMHU U
IPUEMHUKAMU

OINITHUYCCKOTO U3TTYUYCHUA,

COBPEMEHHBIMHU
M3MEPHUTEITbHBIMH
npubopamu u
CHCTEMaMH;

OcHosanue:
[IpodeccronanbHbIi
crangapt: 29.004

0COOEHHOCTH U
o0iacTy MpUMEHEHUs
OINTUYECKUX METOJIOB
00paboTKu
uHpopManuy,
(hU3UIECKOI ONTHKH,
MH(POPMALMOHHOM
OTITHKH,
OITO3JIEKTPOHUKH;
V-TIK-2.1[1] - Y™meTb
IPUMEHSITh OCHOBHOE
HCCIIEIOBATEICKOE
o0opyIoBaHUE U
WU3MEPUTEITEHBIC
npubopsI B 06JacTH
OTITUYECKUX
MH(POPMALIMOHHBIX
TEXHOJIOTHI;
B-TIK-2.1[1] - Bnagets
CIIOCOOHOCTSIMU
aHaJIM3a HayYHBIX
3aja4 B 00s1acTH
OINTUYECKUX
nH(pOpPMAITMOHHBIX
TEXHOJIOTUI
3-T11K-2.4[1] - 3nartp
OCHOBHBIE METO/IbI
HCCIIE0BAHUM B
obsacti pOTOHUKY U
OTITUYECKUX
MH(POPMALMOHHBIX
CHCTEM, NCTOYHHKH U
MIPUEMHUKHI
OTITUYECKOTO
U3ITY4YEHHUS;
V-TIK-2.4[1] - Y™meTb
BbIOMpATh
HEOO0XOTNMBbIE
TEeXHUYECKHE CPECTBA
IUTSL TIPOBEICHHST
ONTUYECKUX,
CTIEKTPAIIbHBIX U
(boTOMEeTpUUECKUX
U3MEPEHU;
o0pabaThIBaTh
MOJTyYeHHBIE
SKCIIEPUMEHTAJIbHbIC
pe3yIbTaTHI ;
B-11K-2.4[1] - Bnanets
HaBBIKAMU TIPOBEICHUS
ONTUYECKUX,
CIIEKTPAIIbHBIX U




Pa3paboTtka nazepHbIX
U ONTHYECKUX
TEXHOJIOTHI; aHAJIN3
MOCTaBJICHHOM 3aJa9n
HUCCIEOBAHUN B
obnactu (POTOHHUKHU U
ONTONH(POPMATUKY;
AKCTIEPUMEHTAJIbHBIE
HCCIIEIOBaHUS B
obnactu (OTOHHUKHU U
ONTOMH(GOPMATUKU
HOBBIX SIBJICHUM,
MaTepHUaoB, CUCTEM H
YCTPOWCTB

IIpoektupoBanue u
KOHCTpYUpOBaHUE
ONTUYECKUX
TEXHOJIOTHH IepeauH,
npuema, o0paboTKH,
XpaHeHus 1
0TOOpaXeHUs
nH(pOpMaLUU; y4yacTHe
B MOHTaX€e, HaJaJIKe,
UCIBITAHUSAX U CJlaue B
IKCILTyaTaIuio
OTIBITHBIX 00Pa3I0B
W3JEIUH, y3I10B,
3JIEMEHTOB MPUOOPOB U
cucTeM (POTOHMKH U
ONTOMH(OPMATHKH

JlazepHble
TEXHOJIOTHH,
JJIEMEHTBI B COCTaBE
JIA3€pHBIX CUCTEM,
ONTUYECKHUE
MaTrepuaisl U AETaIIH,
IuQpakImOHHbIE
ONTHYECKHUE
JJIEMEHTBI,
rOJIOTPaMMBbI

DnemeHTHas O6a3a
($hOTOHHKH U
ONTOMH(POPMATHKU U
u(poBbIE METOTBI
aHanm3a

ITIK-3 [1] - cocobeH k
HaJIaJIKe, HACTPOMKeE,
FOCTUPOBKE M OMBITHOM
MpoBepKe MprOOpPOB U
CUCTEM

Ocnosanue:
[TpodeccrnonanpHbIM
cranzapt: 29.004

MIPOEKTHO-KOHCTPYKTOPCKUN

IIK-5 [1] - cocob6eH k
y4acTUIO B MOHTaXeE,
HaJlaJIke, HaCTPOMKe,
IOCTHPOBKE,
UCTIBITAHUSAX, C/1a4C B
IKCILUTYaTALUIO OTBITHBIX
00pa31oB, CEPBUCHOM
o0cIy>)KMBaHUU U
PEMOHTE TEXHUKHU

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 06.018

(doTomMeTprUECKIX
u3MepeHuil, 00paboTku
AKCIIEPUMEHTAIbHBIX
TAHHBIX

3-11K-3[1] - 3HaTh
OCHOBBI TEOPHUH
U3MEPEHUI OCHOBBI
paboThI C
U3MEPUTEIILHON
armnapatypoil OCHOBBI
ONTUKO(PHU3UUECKUX
W3MEPEHHU; ;
V-TIK-3[1] - YmeTh
ITOJIB30BAThCS
OCHOBHBIMH
U3MEPUTENIbHBIMU U
CEPBHCHBIMU
npudopamu
I0OCTUPOBATH
ONTUYECKUE YCTAHOBKHU

;
B-TIK-3[1] - Bnamets
METOJIaMH U IpueMamMu
HaJaJKu, HaCTPOMKH,
FOCTUPOBKH U OIIBITHOU
IIPOBEPKU IPUOOPOB U
CUCTEM

3-1IK-5[1] - 3natp
oOuiye NpUHIMIbI,
IIpaBUJIa U METO/bI
AIIEKTPHUYECKUX U
ONTUKO(PHU3NUECKUX
U3MEPEHUH
V-TIIK-5[1] - YmeTs
BBIOPATh METO/T
MOHTaXXa, HaJla/IKH,
HaCTPOWKH,
IOCTUPOBKH,
WCTIBITAHUHN OMTBITHOTO
oOpa3ma pa3paboTarhb
CXeMy I MOHTaXa,
HACTPOWKH,
IOCTUPOBKH,
HCIIBITAHUIN
(bopmMyIHpOBaTh U
00OCHOBBHIBATh
TpeOOBaHUS K
HACTpOiiKe, HalaKe,
IOCTHPOBKE H C/1a4e B
AKCILTYaTaIuIo
OTIBITHBIX 00pa3IoB




TEeXHUKH |
B-IIK-5[1] - Bnagets
HaBBIKAMHM MOHTAaXa,
HaJIaJIKh, HACTPOMKH,
FOCTUPOBKH U
MPOBEICHUS
NCIBITAaHUN

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

3amaun BocriuTaHus (KON)

Co3pnanue ycinoBuid,
obecrieynBaOIuX, GOPMUPOBAHUE
TBOPYECKOT0
MH)XEHEPHOT0/TIpo(hecCHOHAIBHOTO
MBILIEHHS], HABBIKOB OPTaHU3aI1H
KOJUIEKTUBHOU IIPOEKTHOU
nesitensbHOCTH (B22)

BocnuraTenbHBIN TOTEHITAAT
JUCUHUILITUH

1.Mcnonp3oBanue
BOCITUTATEIBHOTO MOTEHIINAJIA
JTUCIUIUIAH TPO(eCCHOHATILHOTO
MOAYJISL U1l PA3BUTHUSI HABBIKOB
KOMMYHHUKAIUU, KOMaHIHOU
paloThI U TUIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
cJe10BaTh B Mpo(dhecCHoHaTbHOM
JIeATeTbHOCTH HOpMaM
MOBE/ICHUS, 00eCIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOM AEATEIBHOCTH U
HECITyKeOHOTO MMOBEICHMS,
OTBETCTBEHHOCTH 32 IIPUHSATHIE
pelieHus yepe3 MoAroToBKY
IPYNIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHUM,
pelIeHne KeHCcoB, IPOX0XKICHHUE
IpakTHK ¥ noarorosky BKP.
2.Mcnonp3oBanue
BOCITUTATEIbHOTO MOTEHIIMAJIA
JTUCIUIUINH TPOo(eCCUOHATBLHOTO
MOJYJIS JUTst: - (POPMUPOBAHUS
MIPOU3BOJCTBEHHOTO
KOJUIEKTUBU3MA B XO/JI€
COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3aJa4, a TaKxkKe MmyTemM
MOAKPEIUICHHE palluOHATBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICVCTBHUSI B IPOEKTHOU
JIeATETLHOCTH YMOIIMOHATLHBIM
3¢ (heKToM yCIrenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o61u1ei 3¢pHEeKTUBHOCTH
TP pACTIPEICTICHUH TPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIbHBIMH KOMTIETEHTHOCTHBIMH
Y HYMOIIMOHAJIbHBIMU CBOMCTBAMHU




YJIEHOB ITPOEKTHOM I'PYIIIIHI.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIUHBI

Pazgensl yqe6H01>'1 JUCLUIIIINHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

IL.II

HaunmMmenoBanmue
pasaeia yueOHoi
JTUCIHUIIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegpeJIs)

MakcuMaJabHBIIR

0aJi1 3a pazgea™*

pasnena (popma*,

ATTecTanus
HeJ1eJst)

HNuaukaropsl
OCBOCHHUSA

KoMIdeTeHIINuMu

7 Cemecmp

[TepBoIii pazgen

0/0/24

[\
9]

K1

1
o0

3-IIK-

3-TIK-

[1K-3,
B-

[1K-3,
3-IIK-

V-
IK-5,
B-
I1K-5

Bropoii paznen

9-16

0/0/24

25

KH-16

3-IIK-
2.1,

IK-
2.1,
B-




2.1,
3-IIK-
2.4,

K-
2.4,
B-
K-
2.4,
3-IIK-

V-
I1K-3,
B-
I1K-3,
3-IIK-

V-
TK-5,
B-
TK-5

Hmoeo 3a 7 Cemecmp

0/0/48

50

KonTpoabHbie
MepOonpusiTUs
Cemectp

3a

7

50

3-IIK-
2.1,
V-
[K-
2.1,
B-
ITK-
2.1,
3-IIK-
2.4,

[K-
2.4,
B-
IIK-
2.4,
3-TIK-

V-
IK-3,
B-

IK-3,
3-T1K-

V-
IK-5,
B-
I1K-5

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(mnn) sK3aMeH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

O06o3na | ITo1HOe HaMMeHOBaHM e

YyeHHe

KN KoHTposb 1o uroram

3 3auer

KAJIEHIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" yac. , yac. yac.
7 Cemecmp 0 0 48

1-8 IlepBblii pa3ae 0 0 24

1 3ansaTusa 1. BBoAHBIM HHCTPYKTAXK N0 IPABUJIAM Bcero ayIuTOpHBIX 4acoB
0e30macHOCTH padoThl B y4eOHBIX JJa0OpaTOpUsX. 0 | 0 | 2
[TpaBuia 6e30macHOCTH MpU paboTe ¢ NEKTPoodopyaoBaHueM. | OHiaiH
[TpaBuna 6e3onmacHOCTH Mpu paboTe Ha JTa3ePHBIX YCTAHOBKAX | () 0 0
BuguMoro u osxHero MK nuamna3oHoB.

2-4 Pabora 1. U3MepeHHe KOTePEeHTHOCTH JIA3€PHOI0 Bcero ayutopHbIx 4acoB
H3J1y4eHHs 0 [0 | 10
PaGoTta 3HaKOMUT C MOHSATHEM BPEMEHHOM KOTEPEHTHOCTH, Omnnaiin
(GYHKITUN aBTOKOPPEIISINY OIS U3ITy9ICHHUS, C METOINKOM 0 0 0
HaOJI0/IEHUS] aBTOKOPPEISIUY MPU OMOIIU HHTEpdepomeTpa
MaiikenbcoHa.

N3mepenue 1IMHBI KOT€PEHTHOCTH U3ITYYSHHUS
MHXEKIIMOHHOTO TIOJIYTIPOBOJHUKOBOIO Jla3epa IPOBOJAT B
IISTU CYHIECTBEHHO PA3IMYAIONINXCS PEKUMaX pabOThI:
CIIOHTAHHOE M3Jy4YEeHHUE, IPOCBETIIEHUE aKTUBHOM 001acTH
Ja3epa, pereHepaTuBHOE YCUJICHHE CIOHTAHHOTO YCUIJICHHUS,
MHOIOMOJI0Basi F€HEPaLKsl, OJIHOYACTOTHAsl TeHepaLusl.

5-8 PaGora 2. Moayasinus J1a3epHOT0 U3JIyYeHUs Bcero ayiutopHbIx 4acoB
PaboTa 3HAKOMUT ¢ METOIaMU IEKTPOONITHUECKON 1 0 |0 | 12
aKyCTOONTUYECKON MOAYJISIINK U3ITyYeHUS Ja3epa U ¢ Omnunaiin
XapaKTePUCTHKAMH THUITMIHBIX MOIYJISITOPOB, HA TIPAKTHKE 0 0 0
MPUMEHSIEMBIX B JIa3€PHBIX CUCTEMAaX ISl MOAYJISIUH
pa3nu4HbIX THIOB (AM, ®M, hopmuposanue OBII,

CKaHHUPOBaHHUE JIy4a).

9-16 Bropoii pazaea 0 0 24

9-11 Pa6ora 3. IIpocTpancTBeHHasi MOAYJISIUA CBETA Bcero aytuTOpHBIX 4acoB
Pabota 3HaKOMHT C METOJaMH MOIYJISIINMY CBeTa Ipu oMoy | 0 [0 E
ANEKTPOONITUYECKUX SYEEK U CTPYKTYP C IPUMEHEHHEM Ownnaiin
KUIKAX KPUCTAIIOB. B Xx0/1€ pabOoTHI MPOBOIST U3MEPEHUS 0 0 0
OCHOBHBIX XapaKTEPUCTUK MPOCTPAHCTBEHHOT'O MOJIYJIATOPA
CBETa Ha OCHOBE TTAHAPHOU CTPYKTYPBI «(OTOTPOBOTHUK-

HEMAaTHK» U U3MEPEHUS XapaKTEPUCTUK SIEKTPOONITUYECKOTO
MOJYJISITOPA HA OCHOBE HEMATUYECKOM TBUCT TEKCTYPHI.
12 - 14 | Pa6ora 4. BoJIOKOHHO-ONITHYECKAS JIMHNS CBSA3H Bcero ayiuTopHbIX 4acoB




PaboTa 3HAKOMUT ¢ IPAKTUYECKUM IPUMEHEHHEM onTrueckux | 0 [0 |9

BOJIOKOH, ¢ OCOOCHHOCTSIMH PaCIpOCTPAaHEHUS KOPOTKUX Ounaiin

CBETOBBIX UMITYJILCOB B MHOT'OMOJOBBIX BOJIOKHAX, C 0 0 0
nmpudopaMu U METOo1aMH (POPMUPOBAHUS U JCTCKTUPOBAHUS
HAHOCEKYHIHBIX UMITYJIbCOB U3JIyYECHUS UHKEKIIUOHHOT'O
Jla3epa, ¢ BAXXKHEUIINMU JIEMEHTAMH COBPEMEHHBIX
BOJIOKOHHBIX JTMHHI.

15-16 | 3akawuuTenbHbIE 3aHATHSA Bcero ayutopHbIx 4acoB
BBHITIOJTHEHY MHIUBUAYaIbHBIX 3aanuid. Casya madopatopabix | 0 | 0 | 6
pabor. Ownnaitn

0 |0 |0

CokpallieHHble HAUMEHOBAHUSI OHJIAMH OILINA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YyeHue

oK DNEeKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepral
1[I [TOTHOTEKCTOBBIE JIEKLIMU
BM Bunieo-marepuainsl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaumu

T Tectbl

O5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
4(0 NHTEepakTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansatuii / Conepxxanue

7 Cemecmp

2-4 PaGora 1. U3mepeHne KOrepeHTHOCTH J1a3epPHOTO
U3JIyYeHUs1

PaboTa 3HaKOMHT ¢ TTOHSATHEM BPEMEHHON KOTE€PEHTHOCTH,
(GYHKITUN aBTOKOPPEJISINY MO U3TyYeHHUsI, C METOAUKOM
HaOJTIOZICHUST aBTOKOPPEIISILIUU TTPU TTIOMOIIU HHTEphepoMeTpa
MaiikenbcoHa.

N3mepenne namHbl KOT€PEHTHOCTH U3TyUeHUS
MHXEKIIMOHHOT'O MOJIYIIPOBOJIHUKOBOTO JIa3epa MPOBOAST B
MATH CYIIECTBEHHO Pa3IMYAIOIINXCS PEKUMaX paOOTHI:
CIIOHTAHHOE M3NTyYeHHUE, MPOCBETIECHNE aKTUBHOW 00JacTH
Jazepa, pereHepaTUBHOE YCUIICHUE CIIOHTAaHHOTO YCHIICHHUS,
MHOT'OMOJIOBAsi TeHEepalysl, OAHOYACTOTHAs TeHEepaLlUs.

5-8 Padora 2. MoayJsinus Jia3epHOro U3j1y4eHust

PaboTa 3HaKOMUT ¢ METO/IaMU JIEKTPOONTHUECKON U
aKyCTOONTUYECKON MOAYJISILIMY U3JIyYEeHUS Ja3epa U ¢
XapaKTePUCTUKaMH TUIINYHBIX MOAYJISTOPOB, HA IIPAKTUKE
MIPUMEHSEMBIX B JIA3€PHBIX CUCTEMAX JUIsl MOAYJISIIUU
pasnuyHbIX THIIOB (AM, ®M, popmuposanue OBI],
CKaHMPOBAHHUE JTy4a).

9-11 Padora 3. IIpocTpaHcTBeHHAass MOLYJISILMS CBeTa
PaboTa 3HaKOMUT C METOAAMH MOAYJISILIMK CBETA ITPH IMOMOIIHU




ANEKTPOONTUYECKUX SYEEK U CTPYKTYP C IPUMEHEHUEM
KHUJIKUX KPUCTAIIOB. B X011€ paGoThl MpOBOJSAT U3MEPEHUS
OCHOBHBIX XapaKTEPUCTUK NIPOCTPAHCTBEHHOI'O MOYJIATOPA
CBETa Ha OCHOBE IUIAHAPHOU CTPYKTYPbI «(HOTOMPOBOTHHK-
HEMaTHK» U U3MEPEHUS XapaKTEPUCTUK 3JIEKTPOONTUYECKOTO
MOJYJISITOPA HA OCHOBE HEMAaTHYECKOM TBUCT TEKCTYPHI.

12-14 | Paoora 4. BojIoOKOHHO-ONTHYECKASI JINHHUSA CBSA3H

PaboTa 3HaKOMHT ¢ MPAKTHYECKUM MPUMEHEHUEM ONITHYECKUX
BOJIOKOH, C OCOOCHHOCTSIMU PaCIPOCTPAHEHUS KOPOTKHUX
CBETOBBIX UMITYJILCOB B MHOTOMOJIOBBIX BOJIOKHAX, C
npubopamMu U MeToaMu (POPMUPOBAHUS U IETEKTUPOBAHHUS
HaHOCEKYHTHBIX UMITYJILCOB M3TyUYEHUS HHKEKITAOHHOTO
Jazepa, ¢ BaXKHEHIIMMU 3JIEMEHTaMH COBPEMEHHBIX
BOJIOKOHHBIX JIMHHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpemycMOTpEeHO HCIIOJIb30BaHWE B YYEOHOM IPOILECCE HWHTEPAKTHBHBIX  DJIEMEHTOB
MIPOBEICHUS 3aHATHIA (TIpeABapUTEIbHBIE COOECEIOBaHMS, KOMIBIOTEPHBIC CUMYJISIIAN) B COYCTAaHHH C
BHEAYJIUTOPHOW CaMOCTOSATEIBHOW pabOTOi C IENbI0 TEOPETUYECKON TMOATOTOBKU K MPAKTUYCCKUM
paboram.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00ECIeYrBaET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

Cesi3p Mexny (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)

[IK-2.1 3-T1K-2.1 3, K-8, KI1-16
V-IIK-2.1 3, KU-8, K1-16
B-TIK-2.1 3, K1-8, K1-16

I1IK-2.4 3-11K-2.4 3, KU-8, K1-16
V-1IK-2.4 3, KH-8, K1-16
B-IIK-2.4 3, K-8, K1-16

T1K-3 3-11K-3 3, KH-8, K1-16
V-IIK-3 3, K1-8, K1-16
B-IIK-3 3, KU-8, K1-16

T1K-5 3-T1K-5 3, KN-8, K1-16
V-IIK-5 3, K1-8, K1-16
B-IIK-5 3, KH-8, K1-16

HIkanbl oneHKH 00pa3oBaTEeNbHbBIX 10CTHKEHUI

[IIkama KaXXA0ro KOHTPOJIBHOI'O MCPOIPUATHA JICKHT B IPCACIaxX OT 0 0 YCTAHOBJICHHOI'O
MaKCHMaJIbHOTO Oalljla BKIIOYUTEILHO. MToroBas arrecTanus 1o JUCIHHUIIIIMHE OLCHHUBACTCS I10 100-



0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAS JIMTEPATYPA:

1. OU B 18 ®usuveckue ocHOBBI onTHKY : , CankT-IleTepOypr: Jlans, 2022

2. DU 11 16 Ousnueckue ocHOBH poToHMKH : , CankT-IletepOypr: Jlans, 2022

3. 53 C34 O6mmii kypc pusuku T.4 Ontuka, , Mocksa: @mmatiut; MOTHU, 2013

4. 535 E30 JlaGopaTopHblil mpakTUKyM "®HU3UUecKrne OCHOBBI MOAYJIALINY JIA3EPHOTO U3TyueHHs" :
yuebHoe nocobue a1 By30B, B. K. Eropos, U. I'. 3y6apes, P. C. Crapuko, Mocksa: MU®U, 2008



5. 535 E30 M3mepeHne KOrepeHTHOCTH JTa3€PHOTO U3IYUYCHHs : yIeOHOE TOCOOHe U OTHCAHNe
naboparopHoii paboTsl yist By30B, B. K. Eropos, P. C. Crapukos, Mocksa: MU®DU, 2008

6. 681.7 B27 JIabopatopHblii IpakTUKyM "BOJIOKOHHO-ONITHYECKAs JIMHUS CBSI3U" : yueOHOe nmocobue
1uig By30B, B. JI. Beanuanckuii, B. K. Eropos, Mocksa: MU®U, 2008

JOTIOJIHUTEJIbHA S IMTEPATYPA:
1. 1 S44 Fiber optics : , R.G. Seippl, Reston: Reston Publishing Company, 1984

2. 004 174 NadopmanmonHas ontuka : Y4eb. mocobue s By3oB, H. H. EBtuxues [et al.], M.: MDU,
2000

3. 535 K38 Onrtuyeckue COTUTOHBI : OT CBETOBOAOB K (hoTOHHBIM Kpuctasuiam, fO. C. Kusmaps, I'. I1.
Arpasan, M.: ®usmatiur, 2005

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrernpanpHoe mporpaMMHOe o0ecriedeHne He TpedyeTcst
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJLHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

B Hauane cemecTpa CTYICHTBI TPOXOAAT OOIIETPYIIIIOBBIE 3aHITHS IO TEMaM:
BBoHBIN MHCTPYKTaX MO MpaBUiiaM 0€301MacHOCTH paboThl B y4eOHbIX JlabopaTopusx (1 yac)
1 Hen.

IO OTOBKA K JIABOPATOPHOI PABOTE

JIABOPATOPHBIE PABOTbBI mpoxomstr B coorBerctBun ¢ [TOMMEHHBIMU
PACITMCAHUMAMM, corinacoBaHHBIMHM CO CTYJICHTaAMHU HE T03KE YEM 32 JIBE HEJIENU /10 IHS MEPBOr0
71a00paTOPHOTO 3aHATHS. DTOT CTAPTOBBIN MEPHOJ ClIEAYyeT UCIOIb30BaTh sl MOATOTOBKH K MEPBOM
Ha3HaYeHHOU paboTe, HE OTKIIAAbIBAs €€ Ha MOCIEeIHUN Beuep.

CnemyeT uWMeTh B BHIYy, YTO MHOTHE JlabopaTOpHbIE pabOThl TEMATHUYECKHU JOMOIHSIOT
JIEKIIMOHHBIE KYpChbl, U B HUX COJEPKAaHUM COEAMHEHBI AJIEMEHTBhl pPa3HbIX TEOPETHUUECKUX U
MPAKTUYECKUX AUCHHUILINH. J[Isi MHOTHX CTYJCHTOB TEMaTHKa JiabopaTopHOW paboTel Oyner
ONepekaTh €€ H3J0KEHUE B PEryJSIpHBIX Kypcax Jjekiuid. I[lo 3Toll mpuyrHE Ba)XKHO HAYHUHATH



MOATOTOBKY K paboTe 3apaHee, YTOObl UMETh BO3MOXKHOCTh B HY>KHOM CTETIEHU OCMBICITUTH OCHOBHBIC
MOHATHSI M TCOPETHUYECKUE TOJOKECHHSI TI0 TeMe pabOThI, KOTOPHIE JOJKHBI OBITh M3BECTHBIMHU W3
MPEAIMIECTBYIOMUX U TEKYIINX YU4eOHBIX KYPCOB.

IIpu camocTosITENbHOM NMOJArOTOBKE K OueperHOil 1adopaTopHO paboTe CTyAEHTY CilenyeT
M3YYUTh €€ ONHCaHWe, MPU HEOoOXOJMMOCTH O0pamasch K AOMOTHUTEIBHOW JUTEpaType, CIUCOK
KOTOpOM BKJIIOYEH B omucanue. [Ipu 3ToM mosie3Hbl yueOHHKH OOIIEro XapakTepa M JIEKIIHOHHBIE
MaTepHaibl MO0 COOTBETCTBYIOMIMM y4eOHBIM Kypcam. Kpome Toro, Mo>kHO OOpaTUThCS B YyUEOHYIO
1a00paTopuIo 3a MOMOIIBIO B TOJ00PE TOMOTHUTENBLHON Y4eOHOM 1 HayYHOH TUTepaTypbl IO MHOTHM
CMEXHBIM TeMaM. HakoHel, MOKHO UCTIONb30BaTh pa3ndyHble pecypchl IHTepHeTa.

Ecnu mpu u3ydeHWH TOATOTOBUTENBHBIX MATEPHANIOB y CTYJICHTa BO3HUKAIOT 3aTPYAHCHUS
WIM BONPOCHI, €My IIOJIE3HO OOpAaTUTHCSA 32 pa3bsCHEHUEM K TMperojaBaTelissM Kadeapbl WUiIN B
yaeOHyro J1abopaToputo. Takas TIOMOIIb CO CTOPOHBI CTAPIIMX KOJUIET OyaeT 3QQPEeKTUBHOM, eclin ¢
ONMCaHHEM pabOThl 03HAKOMUTHCS 3a0JarOBPEMEHHO; B UHOM CJIy4yae MpPOCTO He OyAeT BPEeMEHHU s
TOro, 4To0bl c(OPMYJIUPOBATH BONPOC U MOJIYYUTh HA HEro cojaep)kareiabHbld oTBeT. Tem Oonee He
OyZeT BpeMEeHU JJIsl YTeHUs JIUTEepaTypbl, PEKOMEHJOBAaHHOHN B OTBET Ha MOJ00HBINH BOIPOC.

MHoroneTHuil ONBIT TOKa3bIBa€T, YTO HAWOOJbIIME 3aTPyJAHEHUS TMpPH TOJATOTOBKE K
nabopatopHbIM paboTam U 00paboTKe ee pe3yibTaTOB BO3HHKAIOT HE TOJBKO W3-32 HEIOCTAaTKa
3HaHUKA (B TeEpBYIO odepenp Mo oO0med ¢usnke). 3HAUUTENbHBIE TPYJHOCTH TMOPOKAAOT
Pa3pO3HEHHOCTh M OTBICYCHHOCTh 3HAHWN, HEIOCTATOYHOE IMOHMMAHHE B3aMMOCBS3EH MEXKITY
pasHbME pazaenaMu (u3uku. CyIeCTBEHHYIO POJb B (JOPMUPOBAHUU IICIIOCTHON CHCTEMBI IMOHSTUI
JOJDKEH UTpaTh caM JabOpaTOPHBIN MPAKTHUKYM, B XOJI€ KOTOPOTO TEOPETUYECKHE MPEICTABICHUS
MPHOOPETAIOT HAIJBIHOE OTOOpaXEHHWE B OMNBITe. B  OTHOIMIEHWH TEOPETHYECKOTO Kypca H
7a00paTOpPHOTO MPAKTUKyMa IO Jla3epHOW (u3MKe CTyJeHTaM cieayeT OoOpaTUTh BHUMaHUE Ha
B3aMMHBIE CBSI3M (PU3UKU J1a3epoB C (PU3UUECKONW ONTHKOM, paanou3UKOW, KBAaHTOBOMl TEOpHEH,
(u3uKoii TBEpAOro Tena (B 0COOEHHOCTH MONYIPOBOIHUKOB) U TEOPUEH HEMMHEHHBIX KOJIeOaTeNbHBIX
cucteM. TeopeTHueckre OCHOBBI Ja3epHON (PU3UKHU U3TOKEHBI B JICKIIMOHHBIX Kypcax U IIHPOKO
M3BECTHBIX y4eOHUKaX (CM. CIIMCOK PEKOMEHIOBAaHHOMN JOMOIHUTEIHHOMN JIUTEPATYPHI).

CrymeHtaM B Xoje J1abOpaTOPHOTO MPAKTHKYMa HYKHO CTapaThCs HCIIOJIB30BATh TE
MPEUMYIIECTBA, KOTOPHIE JaeT B3aUMOJICUCTBHUE C MPEMNOIaBaTelieM B pexXUMe quanora. PekoMenayem
3aJ1aBaTh MPEMOaBaTEII0 BOIPOCHI 10 CYIIECTBY TEMATHKH Pa0OTHI M 1O TEXHHUKE KCIICPUMEHTA,
9TOOBI KaK MOXKHO TIOJTHEE YSICHUTh B3aUMOCBSI3aHHBIM KOMILUIECKC MMPEACTABICHUH, JIOKAIIUX B OCHOBE
paboThl M MPAKTUYECKUX MPUMEHEHUI Ja3epoB B HUCCIEIOBAHUSAX, U3MEPEHUSIX M TEXHOJIOTMUYECKUX
mporeccax.

Ecnu ucxoauplil ypoBeHb 3HAHUN, TPUOOPETEHHBIN CTy/JIEHTAMHU NPU MOATOTOBKE K paboTe u
paHee, TIpU M3YyYEHUH KypCOB OOIIETO XapakTepa, OKaKETCS SBHO HEJOCTATOYHBIM, TO CTYACHTOB K
paboTe He JOMYCKAOT, U 7S HUX Ha3HAYArOT JOIMOJIHUTEIBHOE 3aHITHE HE paHee YeM depe3 Helemro.
[To cornamenuto ¢ yaeOHOI J1abopaTopueii, Takoe JOMOJHUTEIHHOE 3aHSATHE MOXKET OBITh Ha3HAYEHO
Ha BpeMs BHC OCHOBHOT'O PACIIMCAHUS YUCOHBIX 3aHITHHA.

OBIIME TPEBOBAHU K OTYETAM I10 JIABOPATOPHBIM PABOTAM

CTyneHToB, HE CAAaBLIMX OTYETHI IO Mpeblayliei padoTe, K ouepeHoi paboTe He TOMyCKalOT.
CTyneHTbl, TOTOBBIE CaTh OTYET IO BBINOJHEHHON paboTe, JOIKHBI 0OPaTUTHCS K MPENoAaBaTeio U
COrJacoBaTh ¢ HUM BPEMs CHa4M OTYETa 1O BBINOJIHEHUs cienyromei. IIpenenpHbiil 10MyCTUMBII
CPOK IIPEIbSABICHUS OTUYETA — [IEPE HAaYaJlOM OYEPEHOM, B I€Hb pabOThI IO PAaCIMCAHUIO.



[To pe3yabratam npojenaHHON pabOThl KXl CTYACHT JIMYHO COCTABISET MEPCOHAILHBIN
otueT. OH JOJKEH COEPHKATh:

— TUTYJIbHBIN JIUCT;

— TaOJIUIBI PE3YIBTATOB HAOIIIOICHUM;

— KpaTKO€ U3JI0KEHUE Pe3yJIbTaTOB U3MEpPEHUN;

— rpaduKy MOJyYEHHBIX 3aBUCUMOCTEH N3MEPAEMBIX BEJIUYNH;

— PYKOIIUCHBIH JIUCT € 3aKII0UYE€HUEM (KpaTKOM aHHOTaLueil padoThl).

VcnonHeHnue oTyeTa MOKET OBITh PYKOIHCHBIM HJIM MEYaTHBIM (KpOMe PYKOIHMCHOTO JIUCTA C
3akmoyeHueM). [lo cormacoBaHuio ¢ mpenojaBaTeleM MOXHO IPEJICTaBUTh OTYET B BHUHE (pailna-
nokymenta MS Word, HO 1 B 3TOM cily4ae JIHCT C 3aKJII0UECHHEM JOJDKEH OBbITh PYKOIIUCHBIM.

Ha TUTYJIbHOM nucre oTdera MOMKHO OBITh Ha3BaHWE pabOThI, paMuIivs CTYACHTA, HaTa
BBITTOJIHEHHSI Pa0OTHI, MPEIYCMOTPEHO MECTO U1 OTMETKH MPETIOIaBaTEIs O IPUEMKE OTUETA.

3AKJIIOYEHHUE B oryere NOMKHO OBITh PYKONHMCHBIM, HEMHOTOCIOBHBIM U 3aMKHYThIM. B
HEM HEJONMyCTHMbl OTCBUIKM K TEKCTy OTdeTa, K Tabiuuam, ¢opmyinam u rpaduxam. B Tekcre
3aKJIIOYEHUS] OCHOBHBIE PE3YyJIbTaThl U BBIBOJbI pAOOThI HYXHO IPEACTaBUTh B BUJE KPATKUX U TOYHBIX
oTBeTOB Ha cienyromue [ Th Bonpocos:

— U3MepeHHsI KakuX (PU3NUECKUX BETHMUUH U 3PPEKTOB MPOBEAEHBI (UTO U3MEPSIIU?);

— KaKue MeTO/Ibl U3MEPEHHUI MPUMEHEHBI (KaKUM MeToZIoM?);

— KakKHe pe3yJIbTaThl [10JIy4€eHbl (KaKOB pe3ysbTar?);

— KaKoBa TOYHOCTD ITOJIyYEHHBIX PE3YyJIbTATOB (C KAKON TOYHOCTHIO?);

— KaKOBbI I'JJaBHbI€ UCTOYHUKHU MOTPEIIHOCTH U3MEPEHHM (4eM OrpaHMYe€Ha TOUYHOCTH?).

B 3amucu 4HClIeHHBIX Pe3ysbTaTOB KOJIMYECTBO 3HAaYalluX HUGpP AOIKHO COOTBETCTBOBATH
3as1BJICHHOW TOYHOCTHU U3MEPEHHUIA.

B 3akmioyeHusx oOT4eTOB HE OyAyT MNPHUHATHI YTBEPXKIEHHUS: «... OCHOBHOM MCTOYHMK
MOTPEIIHOCTH U3MEPEHUN — MOTPEIIHOCTH IPUMEHEHHBIX CPEICTB U3MEPEHUH ...»; TAKOE 3asBICHUE
(3aKnMHaHKe) OOBIYHO MOCIHENIHO, OMNO0YHO U HauBHO. [Ipu xoporeil npoueaype u3MepeHuii camu
CpeICTBA U3MEPEHUN PEIKO BHOCST B OOIIYIO MOTPEIIHOCTH OOJbIe, 4eM OJHY TpeTh. Haubonbimii
BKJIaJA B OIO/DKET MOTPEUIHOCTeH BHOCAT TPYAHO YYMUTHIBa€MbIe (DaKTOPHI: OTpaHUYCHHAsS
JIOCTOBEPHOCTb ~ MCXOJHBIX JIAaHHBIX, OTKJIOHEHHUS CBOWCTB pEaJbHOr0 OO0BEKTAa OT €ro
uealn3upoOBaHHON MOJIENH, HEYUYTEHHblE B3auMojeWcTBusd U T.. IlosTomy, oTBeuas Ha BOIpoOC O
CYILLECTBEHHBIX NMPUYMHAX MOTPEIIHOCTEH, HY>KHO MPUBECTU XOTS Obl MUHUMAJIbHYIO apryMEHTaLHUIO,
U B Mepy COOCTBEHHOIO pa3yMEHHUs IPOAHAIM3MPOBATh, B KaKOH Mepe HCTUHHBIA OOBEKT He
COOTBETCTBYET €r0 YMO3PUTEIbHOMY ONUCAHUIO (POPMYJIaMH, YPaBHEHUSIMH U TIp.

bonee moapoOHbIE MeTOAMYECKHE PEKOMEHIAIMU MO MOATOTOBKE M BBIMOJHEHUIO PabOT
MIPUBE/ICHBI B CBOJJHOM JJOKYMEHTE:!

«Meronuyeckue PEeKOMEHIAIMN W YKa3aHWs JUIS CTYACHTOB, BBIMOJTHSIONIMX J1a00paTOPHBIC
paboTel B yueOHBIX JlabopaTopusix kadenpsl "JlazepHas ¢usuka'y; B.K.ETOPOB, 2009-2011

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJIABATEJIENA

B nauane yyeOHOro cemecTpa MpemnojaBaTelid, BeAyllHe J1a0OpaTOPHBIC 3aHATHS, HOJKHBI
W3YYHUTh OMNHUCaHUS paboOT, COMPOBOXKIAIOIIME MaTepualbl U JOKYMEHTAILUIO, MPeJOCTaBIsieMble
yaeOHoii 1aboparopueit. [Ipu 3ToM ocoboe BHUMaHue clieflyeT oOpaiiaTs Ha BO3SMOXKHbBIE U3MEHEHUS B



creHapusx paboT W B MeToAWKax u3MepeHuil. Takue W3MEHEHHs] B CTOPOHY YIIyYIIEHUS
COJIEPKATEITHPHOCTH Pa0OT MPOXOIAT MTOCTOSTHHO.

B stoT e mepuon mnpemnogaBaTeNH, BeAylIUME JTaOOpPATOpPHBIE 3aHSTHS, JOHKHBI MPONTH
WHCTPYKTaX Ha pabdoyumx MecTax (yCTaHOBKax), O3HAKOMHUTBCS C ammapaTypod B JICHCTBUU H
CaMOCTOSITEJIbHO TTPOBECTH OCHOBHBIE JCHCTBUS, NMPEAYCMOTPEHHBIC ClieHapueM paboTel. Huuro He
MOAPBIBAET HWHTEpPEC CTyJeHTa K ydeOe Tak, Kak HEeJOCTaTOYHas IOJrOTOBJIEHHOCTh CaMOTO
MpernojaBaTeNiss B TEOPUHM, OTPAaHUYCHHOCTh €ro 3HAaHMK 10 TeME€ W B CMEXKHBIX BOIPOCaAX,
0ECIOMOIIIHOCTh Tepell AKCIEePUMEHTAIbHOW YCTaHOBKOW, HECIOCOOHOCTh OKa3aTh IOMOIIb
CTyJeHTaM, Oe3pa3innuue K ux pabore.

B pe3ynbrate npeaBaputeabHON MOATOTOBKY MPETOAABATENh 00s3aH:

- 3HATh TEOPETUYECKHE OCHOBBI TEMAaTUKU PAOOTHI;

- 3HaTh U YMETh OOBSICHATH YCTPOMCTBO YCTAHOBKH HA YPOBHE CTPYKTYPHO-(YHKIIMOHAIHLHOM
CXEMBI,

- 3HaTh W YMETh OOBSCHUTH HA3HAUYCHME, PACIIOJIOKEHHE M OCOOCHHOCTH JEUCTBHUS BCEX
OCHOBHBIX OPTaHOB YIPABJICHUS U PETYJIUPOBAHUS B U3MEPUTEIILHON U CHIIOBOH ammaparype;

- 3HaTh CYIIECTBEHHbIE HOMHHAIIbHbIE KOJIMYECTBEHHbIE MapaMeTphl almaparypbl, BIUSIONINE
Ha 6e30MacHOCTh PabOThl U HA TOYHOCTH H3MEPEHU;

- 3HATh IMAMa30HbI JIOMYCTUMBIX PEKHMOB paOOTHl YCTAHOBKH, O€30IMACHBIX IS JTFOACH U JUIS
anmapaTyphbl, U CICTUTH 32 COOJIIOICHUEM ITUX PEKUMOB;

- yMeTh MPOKOMMEHTHPOBaTh Bce HaOmomaemple 3(P(EKTHl W MPUYMHBI MX 3aMETHBIX
OTKJIOHEHHI OT UJICATU3UPOBAHHBIX MOJEIEH;

- 3HaTh BCe TPeOOBaHMS 0€30MACHOCTH U CIEANTH 3a UX BBIMIOJTHEHUEM;

- YMETh OTBETHTh Ha BCE TEOPETHUYECKHE U TMPAKTUYECKUE BOMPOCHI, KacCaIOIIUeCcs
TTOJTHOLICHHOT'O MPOBECHUS PabOTHI BO BCEM €€ 00BheEME;

- 3HaTh MpaBuiIa 0POPMIICHUS PE3yIbTATOB U3MEPEHUIN U OTYeTa Mo paboTe.

Hepeﬂ Ha4vyaJIOM pa6OTBI HpCHO,Z[aBaTeHL HpOBOI[I/IT 6CCC,Z[y (610) CTyIICHTaMI/I JJIA BBIAICHCHUA UX
TOTOBHOCTH K BBITIOJHEHUIO paboThl. Takyr Oecemy ciemyeT HavaTh C OTBETa HA TE€ BOIPOCHI
CTYILGHTOB, KOTOpI)Ie MOTJIA Y HUX IIOABUTHCA HpI/I IIOATOTOBKE K pa60Te. B YaCTHOCTH, 3an}II[HeHI/I$I y
CTy,ZleHTOB MOFYT BBI3BIBATH HCKOTOpBIG n3 KOHTpOJ’IBHI)IX BOHpOCOB, HGpG‘II/ICJ'IeHHBIX B OIIMCAaHUHN
pabotsl. [IpenonaBatens MOKEH TIOMHHUTH, YTO COOECEIOBaHUE MOTIMHEHO 3a1a4aM 3 (HEKTUBHOTO
oOydeHus, 1 eMy He HY)KHO IpuaaBaTh ¢hopMmy dKk3ameHa. He criemyeT orpaHnunBaTh coOecejoBaHUE
TECTUPOBAHUEM I10 KOHTPOJIBHBIM BOMPOCaM, NMPHUBEICHHBIM B OMHCAHUU PaOOThI; BO-TIEPBBIX, ITH
BOMPOCHI 10 OobIIel YacTu TpeOyIOT pa3BEpPHYTOr0 U apryMEHTHPOBAHHOTO OTBETA, a BO-BTOPHIX, IO
9TOW XK€ TMpPUYMHE WX CIEIyeT paccMaTpuBaTh KaK MOBOIBI g oOcyxkneHus. Kak mpaBuio, B
ONMCcaHUU pabOThl KOHTPOJBHBIX BOMPOCOB IMPHUBEACHO B HECKOJBKO pa3 OoJbIIe, YeM HX MOXHO
00CyIUTh 332 OTBEJACHHOE Ha 3TO BPEMs, MOATOMY NPEIOAaBATEIIO MOJIE3HO MO XOIy COOecCeT0BaHUs
BI)I6I/IpaTB TC BOHpOCI)I, rac OH npennonaraeT 06H21py>KI/ITI> HEOOCTAaTOYHOC IIOHMMaHHUC U,
CJIeIOBATENILHO, OOCYKIEHUE KOTOPBIX MOXKET OBITh HAMOOJIEE TOYUUTEITHHBIM.

HexoTtopsie BOpoCkl, Ha KOTOPHIX BBISBICHBI ClIa0ble 3HAHUSA, MOJIE3HO O00CYXIaTh BO BPEeMsI
otuera. O0s3aTEIHPHO HY)KHO TIPEIJIOKHUTh CTYICHTaM 3aIlicaTh TAKUE BOIPOCHI, TOATOTOBUTH OTBETHI
U HEeNpEeMEHHO BEpPHYThCA K HUM BO BpeMsl oTdeTa. Tak e cleayeT MOCTYINaTh M MPH MOBTOPHOM
co0ecel0BaHNH, KOTJa paHee CTYJEHThI He ObLTH IOMYILIeHBI K paboTe U3-3a HEYJOBIETBOPUTEIHHON
IIOATOTOBJICHHOCTMH.

Ecan B cobecenoBanuu y4acTBYIOT HECKOJIBKO CTYJIEHTOB, TO BOIIPOCHI TOJIE3HEE 3a]1aBaTh
MEPCOHAIBHO KaXKJIOMY B OTJIEITLHOCTH, a CIIYIIATh OTBETHI M OOCYKJIaTh UX COOOIA; M B HEKOTOPBIX



Cllyyasix CIpaluBaTh y KOro-a11u00 13 CTYACHTOB, MOHATEH JIM €My OTBET TOBapHUIIla U COTJIAceH JH OH
C HUM, 1 B YeM HE COTJIaceH.

Crnenyer WMeTh B BHJY, YTO MHOTHE JaOOpaTOpHbIE pabOThl TEMAaTHUYECKH IOTOJHSIOT
JEKIIMOHHBIE KypChl, W B WX COAEP)KaHUM COCIMHEHBI DJIEMEHTHI Pa3HBIX TEOPETHYECKHX U
MpakTHIecKnX JucHHIUINH. OOCYXXJIeHHE TEeMaTHKH U COJAepKaHHs paboThl JODKHO TOMOYb
CTyJEHTaM IIyOke M MoApoOHee M3YyYUTh B3aUMOCBS3b ATUX AUCHMILIMH. TeM He MeHee, OCHOBOMU
TAaKOTO coOece0OBaHUSI MOXKET OBbITh TOJBKO OMNPEICICHHBI HEOOXOMUMBIM HAYaNbHBI MUHUMYM
3HaHUN, MPUOOPETEHHBIM CTYJEHTaMM MpU MOATOTOBKE K paboTe W paHee, MPU H3yUYEeHUU KypCOB
obero xapakrepa. Ecnu ucxoHblil ypoBeHb 3HAaHUN OKaXeTCsl SIBHO HEAOCTATOUHBIM, TO JOMYCKATh
CTYACHTOB K paboTe HelenecooOpa3Ho, U A HUX CIEAYyeT Ha3HAYUTh JOMOJHUTEIbHOE 3aHATHE HE
paHee 4eM uepe3 HeJelio.

Bonpockl 1m0 TEXHWYECKHM JETallsiM ammapaTrypbl ¥ METOJUKH HAOIIOJCHUH W W3MEpEeHUH
noJie3Hee 00CYX/IaTh HE B MPEIBAPUTEIHHOM COOECEIOBAHNH, @ OKOJIO YCTAHOBKU WJIH JIaXKe TI0 X0y
paboTel. B yueOHoil 1abopaTtopun CTYAEHTHI MOJIY4alOT NEPBble MPAKTUYECKUE CBEJICHUS U HABBIKU B
TEXHHUKE ONTHUKO-(PU3NUECKUX U3MEPEHH, U UX MPEeIbIAYIIyI0 MOATOTOBKY B 3TOH YacTH HE CIeIyeT
CUMTaTh JOCTATOYHOW. DTO OOCTOSTENHCTBO HajlaraeT Ha MpernojaBarenss 00SI3aHHOCTh XOPOLIO
U3YYUTh OCHOBBI TEXHUKH 3KCIIEPUMEHTA XOTs Obl B TOW YacTH, KOTOpPasi HEMOCPEACTBEHHO OTHOCUTCS
K TeMaTHKe PYyKOBOAMMOH MM yueOHOH nabopatopHoil paboTsl. Kpome TOro, mosnesHo oOCyxaaTh
TEXHUKY SKCIIEPUMEHTa MPUMEPHO MO TAKOMY CIIEHAPHIO: HAIIPUMEDP, CIIPOCUB Y CTY/IEHTOB, IOYEMY B
YCTaHOBKE NMPUMEHEH MMEHHO 3TOT, a He MHOW (POTONMpHEMHHK, U HE IMOJyYUB MPABHIBHBIA OTBET,
HY)KHO BHATHO OOBSCHUTH, KAKUMH OBLTH OCHOBHBIE KPHTEPHUH BHIOOpA, OYEeMy BHIOpaH MPHEMHUK
MMEHHO 3TOTO0 Kiacca (dhoroaunon, dotopesucrop, DY unm unHoil). [anee ciemyer KpaTko onmucaTh
ero paboure XapakTepUCTHKU U MOSICHUTH, HACKOJIBKO OJM30K KOHKPETHBIN BbIOOp K ontumymy. To
e caMoe OTHOCHUTCS M KO BCeH mpoueil ammapaType, ¢ KOTOPOil CTYI€HThI 3HAKOMSITCS TIPEKE BCETO
B yUeOHBIX TaOOpaTOpHsIX.

Ecnu cryaentsl cna®o mnpeacTaBisioT cebe (U3MKO-TEXHUYECKUE MNPUHIUNbBI ACHCTBUS
HEKOTOPOT'0 YCTPOUCTBA, MOJIE3HO MPEUIOKUTh UM MOJATOTOBUTH OTBET K OTUETY.

Bo Bpemst paboThI pernoiaBaTesb J0JDKEH HAOMI0AaTh 3a €€ BHIIIOJHEHUEM U KOMMEHTHPOBATh
Habmomaemeie dQdexrel. Takas mnpakTuyeckas ¢opma oOydyeHHUS HE MEHee BaKHA, YeM
TeOopeThdeckas, HO 0e3 ydacTusi KBaIM(DUIIMPOBAHHOTO TIPENOJaBaTeIsi OHAa MOXKET OKa3aTbCs
Hed(DPEKTUBHOM, OTPAHUYCHHOW MAJIOOCMBICIECHHBIM 3amoyiHeHreM Tabmui. [lo xomy paboTsl
npenojaBaTeslb JOJKEH OLIEHUBATh KAaUeCTBO JaHHBIX HAONIOJIEHUN U METOJIUYECKYI0 KOPPEKTHOCTD
npouecca u3Mmepenuit. Ocoboe BHUMaHHE HYXKHO OOpalmiaTh Ha COOTBETCTBHUE pEXHMa H3MEPEHHI
napaMeTpam TeOpeTUYEeCKOW MOJIENH, HA OCHOBAHUU KOTOPOW MOJIEKAT UHTEPIPETAIIUN PE3YIbTATHI
HaOIIOIEHUH.

[Ipuem otuera mo nabopaTopHOil paboTe M cobeceOBaHUE Tepea €€ HavdaloM HY)KHO
paccMaTpuBaTh U 3((HEKTUBHO UCTIOIH30BATH KaK JUAJIOTOBYIO ()OPMY MHAWBUAYAIBHOTO 00y4eHUs, a
3TOMY BUAY Y4eOHOU pabOThI, K COXKAJICHHIO, B PACIIHCaHUHM OTBEICHO MaJlo BpeMeHU. B pesynbrare
Jajiora ¢ TpernojaBaTeieM CTYJEHTY JIeTde YSCHUTh HETOCPEJCTBEHHBIC U KOCBEHHBIE, TITyOMHHBIC
B3aUMHBIC CBSI3M PAa3HOPOAHBIX (JUINIL HA TEpPBBIA B3TJAA) AG(EKTOB, MPOSBICHUE OOIIMX
3aKOHOMEPHOCTE B 4YAaCTHBIX Ciyd4asX, U TOHSATh, IJ€ €ro 3HaHUS OrPAaHUYEHBl, M B KaKUX
HampaBJICHUSAX HMX HYXKHO pacmupsath. Kak oO0muid 1oaxoJ MOXKHO PpPEKOMEHAOBaTh B
IpeBapUTEILHOM cobeceJ0BaHUHI COCPEI0TaunBaTh BHUMaHHE Ha  TEOPETHYECKUX
ueaIM3UPOBAHHBIX MOJENAX, a B 3aBepliarolieil Oecene, MPUHMMAsh OTYET, OOCYAUTH OTJIMYME
peanbHBIX 00BEKTOB HAOIIOACHUS OT UX TEOPETHUECKOTO MPECTABICHHUS.



[To okoHwaHuu pabOTHI MPENOAaBaTeNh JOKEH:

- IPOBEPUTH, BHITIOJIHEHO JIU 33/IaHKUE B MPETyCMOTPEHHOM 00BbEME;

- KQ4eCTBEHHO OICHHUTH, JOCTATOYHO JTU HHPOPMATHBHBI TIOJyUYECHHBIC PE3yIbTATHI;

- JlaTb HYXHBIE yKa3aHUs MO oOpabOTKe pe3yJbTaTOB HAOMIOACHUN U OPOPMIICHHUIO HX B
oTyerTe.

[IpuHuMas oT4eT, npenoaaBaTeNb T0KEH OLEHUTD:

- 00beM UCTIOTHEHUS 3a1aHNUS;

- CTENEeHb IOHUMAHUS TEMATUKU PaOOThI;

- KOPPEKTHOCTh OOBSACHEHHUS IOTYUYCHHBIX PE3yJIbTaTOB.

3aKII0YeHne B OTUYETE JOJDKHO ObITh pyKONHMCHBIM. [IpHydasi CTyJI€HTOB K XOPOIIEMY CTHIIIO
U3JIOKEHUs, HYKHO 0e3 KonebOaHwii TpeOoBaTh MepenucaTh 3aKII0UYEHHE C HEBHATHBIMHU
(hopMyIHpOBKaMU, HETPaMOTHBIMU (ppazeosiornyeckuMu 000pOTaMH, HETOUYHOM M HEOJHO3HAYHOU
TepMuHosioruel. Ecnu mepenucaHHbli BapuUaHT HEYJAayeH, CIEAyeT yKa3aTb Ha HEIOCTaTKH U
MPEAJIOKUTh YCTPAHUTD UX B CIIEIYIOIEM BAPUAHTE.

Hu B xoeMm ciiyyae Henb3si NPUHUMATh B 3aKIHOYEHUSX OTYETOB TAKUE YTBEPKACHUS: «...
OCHOBHOM HMCTOYHMK IOTPELIHOCTH M3MEPEHUH — MOTPELIHOCTH NPUMEHEHHBIX CPEICTB U3MEPEHUI
..»; CTYIEHT JOJDKeH JaTh XOTs Obl MHUHUMAJIbHYIO apryMEHTAllMi0 B OTBETE Ha BOMPOC O
CYLLIECTBEHHBIX NpHUYMHAX MOTpemHocTe. [Ipn 3TOM HE CTOUT OTKIOHATH HEBEpHbIE (II0O MHEHUIO
IpenojaBaTesis) BbIBOJbI CTyA€HTa O MPUYMHAX IOTPEIIHOCTEH; I0JIE3HEE apryMEHTHPOBAHO
0o0Cy/IUTh BO3HHUKILIME pa3HOIJacuss U «HE JaBUTh aBTOPUTETOM». 3J€Chb BO MHOTHX CIy4asx
pa3HoOrIacHsi BO3HUKAIOT M3-3a HEMOJIHOTO 3HaHMS 00 HcciaeyeMoM 00BEKTE U €r0 OKPYKEHUH.
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