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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 TEXHOJIOTHH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Henamu aucuumuinHbl «lIpakTukym mo (OTOHMKE» HOJKHBI OBITh 3aKpEIUIEHHE Yy CTYICHTOB
TEOPETUKO-METOJIOJIOTHUECKUX 3HAaHUH M MpOo(ecCHOHATBHBIX HAaBBIKOB B 007acTH (OTOHMKH U
ONTOUH(OPMATHKH.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Copnepxanne nporpammbl «I[IpakTukym mo (OTOHUKE» pa3BUBAET H JOMOIHSIET HEOOXOUMBIM

MPaKTUUYECKUM  COJAEpPKAHMEM  TEOPETHYECKHE Kypchbl IO  CHEUUaIbHOCTH  «OnThueckue
I/IH(l)OpMaIII/IOHHI)IG TeXHOJIornm». B nporpaMMe KakKk MCXOIHBIC MCIIOJIb30BaHbI OCHOBHLBIC IMOHATUA U
KOHIICTIIINM TEOPETUYECKOM 0a3bl, OCBOCHHON CTyJEHTaMH TpPU H3YYEHHWH KYypcoB oOmend u
TEOpEeTUUECKON (PM3UKH, a TAKKE pa3Jieibl OCHOBHBIX MAaTEMATUYECKUX TUCIUILINH.

JlabGopatopHblii MpPakTUKYM [O3BOJIUT CTyJEHTaM TOJYyYUTh M  pPa3BUBaATh
M3MEpPUTENBHOTO JKCIEPUMEHTa, COBPEMEHHBIX METOJIUK cOopa W 00pabOTKM HaHHBIX, a TaKXKe
O03HAKOMHUTHCSI C COBPEMEHHOMU TEXHUKOM U HW3MEPUTENIbHOW  ammapaTypom,

NPpUMCHACMBIMHA B (1)H3H‘-I€CKI/IX HUCCICAOBAHUAX B (bOTOHI/IKe

HaBBbIKH

OIITUYECKON

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:

Pa3zpaboTka nazepHbIX
" OIITUYCCKUX
TEXHOJIOTHI; aHAJIU3
MOCTaBJICHHOM 3aJaun

JlazepHbie
TEXHOJIOTHH,
AJIEMEHTHI B COCTaBE
JIA3€PHBIX CUCTEM,

cranaapt-IIC, anaan3
OnbITa)

HAay4YHO-UCCJIEN0BATEIbCKOMN

ITIK-2.3 [1] - Cnocoben
BJIaJICTh OCHOBaMH
[1)3637041
KOHJICHCHPOBAHHBIX

3agaua O0BeKT nin Kox v HanmeHnoBanue Koa v HaumenoBanue

npogeccuoHaIbLHOM 00J1acTh 3HAHUS npogeccuoHaIbLHOM HHAUKATOPA

nesteabnocTu (311]1) KOMIIETEHIINH; JMOCTHKEeHHUS
OcHoBaHue npogeccuoOHATbHOM
(mpogeccuoHATBLHBIH KOMIIETEeHIIUH

3-11K-2.3[1] - 3Hatb
OCHOBHYIO
AJIEMEHTHYIO 0a3y u
YCTpOMCTBa POTOHHKH,




HCCIIEIOBAHUN B
obnacti (OTOHHUKHU U
ONTONH(POPMATHUKY;
IKCIIEPUMEHTAIbLHBIC
WCCIICTOBaHMSI B
obnactu (OTOHHUKHU U
ONTONH(POPMATUKU
HOBBIX SIBJICHUM,
MaTepHUaIoB, CUCTEM H
YCTPOWCTB

Pa3pabotka nazepHbIx
U ONITUYECKUX
TEXHOJIOTHIT, aHAJIHN3
IIOCTABJIEHHOW 3a/1auu
HUCCIIEJOBAHUN B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU;
9KCIIEPUMEHTAJIbHBIE
HCCIIEIOBaHMS B
o0acTi (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHHUIA,
MaTepUajoB, CUCTEM U
YCTPOMCTB

ONTUYECKUE
MaTepuasbl U AeTaj,
I(paKIMOHHbIE
ONTUYECKUE
JJIEMEHTBHI,
roJI0rpaMMbl

JlazepHbie
TEXHOJIOTHH,
AJIEMEHTHI B COCTaBe
JIa3€pPHBIX CUCTEM,
ONTUYECKUE
MaTepUasbl U AeTaj,
TUQPPAKIMOHHBIE
ONTUYECKUE
AJIEMEHTHI,
rOJIOrPaMMBbI

Cpel U Ja3epHOn

(hU3HKH, UCIIOJIB30BAHUIO

3HAHUHA 00 ONTUYCCKUX

Kpucrtajuiax, MaT€puaiax

1Tt POTOHUKH U
ONTOMH(POPMATHKH,
THIIAX U
XapaKTEePUCTHUKAX
Ja3epoB, TOTOBHOCTBIO K
HCIIOIL30BaHHIO
METOJOB HCCJIEIOBaHUS
ONITHYECKUX CBOMCTB
KOHJIEHCUPOBaHHBIX
cpexn;

OcHosanue:
[IpodeccronanbHbIit
crannapt: 29.004

[IK-2.4 [1] - CnocoGen
HCII0JIb30BATh
anmnaparypy Juist
¢doromerpuu u
CHEKTPaJIbHOTO aHAJIN3a
U3Iy4YeHus1, paboTarb ¢
HMCTOYHUKAMHU U
IPUEMHUKAMU

OINITHYCCKOTO U3TTYUYCHUA,

COBPEMEHHBIMU
W3MEPHUTEITbHBIMH
npubopamu u
CHCTEMaMH,

OcHosanue:
IIpodeccronanbHbIi
crangapt: 29.004

na3epHON (HU3HKH,
OTITUYECKUX
MH(POPMALIMOHHBIX
CHUCTEM,;

V-TIK-2.3[1] - Y™meTb
MIPOBOAMTDH aHAIH3
pelaeMon 3a1ayu B
o0nactu GU3NKU
KOHJIEHCUPOBAHHBIX
cpen, JJa3epHoi
¢bu3uku, GOTOHUKHU U
ONTOMH(POPMATUKU U
KOPPEKTHPOBATh
TpeOOoBaHUs K HEW,
B-TIK-2.3[1] - Bnagets
OCHOBHBIMH METOIAMHU
U IpUEeMaMU TIPOBEPKU
1 KOHTPOJIS
napaMeTpoB YCTPOUCTB
(hOTOHHKY U
OINTHUYECKUX
nH(pOpPMAITMOHHBIX
CUCTEM

3-T11K-2.4[1] - 3natpb
OCHOBHBIE METO/IbI
HCCIIE0BAHUM B
obsacti (POTOHUKH U
OTNITHYECKUX
MH(POPMALIMOHHBIX
CHCTEM, HCTOYHHUKH U
MIPUEMHUKHI
ONTUYECKOTO
U3ITY4YEHHUS;
V-TIK-2.4[1] - Y™meTb
BbIOMpATh
HeoOX0IuMbIe
TEXHUUYECKUE CPEICTBA
JUIS IPOBEICHUS
OINTHUYECKUX,
CTIEKTPAIIbHBIX U
(boTomMeTpHUECKIX
U3MEPEHHU;
00pabaTkIBaTh
MIOJTy4YEHHBIE
HKCIEpPUMEHTAIbHbIE
pE3yJIbTaTHI ;
B-I1K-2.4[1] - Bnanets
HaBBIKAMU TIPOBEICHUS
OINTHUYECKUX,
CTIEKTPAIIbHBIX U
(boTomMeTpHUECKUX
U3MepeHuil, 00paboTKu




Pa3paboTtka mazepHbIX
U ONTHYECKUX
TEXHOJIOTH; aHAJIN3
MOCTaBJICHHOM 3aa9n
HUCCIEOBAHUN B
obyactu (POTOHHUKHU U
ONTONH(POPMATUKY;
IKCTIEPUMEHTAJIbHbIE
HCCIIEIOBaHUS B
obnactu (OTOHHUKHU U
ONTOMH(POPMATUKU
HOBBIX SIBJICHUM,
MaTepHUasoB, CUCTEM H
YCTPOWCTB

[IpoektupoBanue u
KOHCTPYUpPOBaHUE
ONTUYECKUX
TEXHOJIOTUM ITepeauH,
npuema, o0paboTKH,
XpaHeHus 1
0TOOpaXKeHHs
nH(pOpMaLUY; y4yacTHe
B MOHTa)€e, HaJaJIKe,
WCIBITAHUSAX U CJ]aue B
IKCIUTyaTaluIo
OTIBITHBIX 00PAa3I0B
W3ENUH, y3I10B,
3JIEMEHTOB MPUOOPOB U
cucTeM (POTOHMKH U
ONTOMH(OPMATHKH

JlazepHblie
TEXHOJIOTUH,
JJIEMEHTBI B COCTaBE
JIA3€pHBIX CHCTEM,
ONTUYECKHUE
Marepuaisl U AETaIIH,
I(paKIMOHHbIE
ONTHYECKHUE
JJIEMEHTBI,
rOJIOTPaMMBbI

DnemeHTHas 06a3a
(hOTOHHKH U
ONTOMH(POPMATUKHU U
ru(poBbIE METO B
aHanm3a

ITIK-3 [1] - cocob6eH k
HaJIaJIKe, HACTPOMKe,
FOCTUPOBKE M OMBITHOM
MIpoBepKe MprOOpPOB U
CUCTEM

OcHosaHnue:
[IpodeccrnonanpHbIM
crangapt: 29.004

MIPOEKTHO-KOHCTPYKTOPCKUN

[IK-5 [1] - cocob6eH k
y4acTUIO B MOHTaXeE,
HaJaJKe, HaCTpOoiKe,
IOCTHPOBKE,
UCTIBITAaHMSX, C/IaYe B
IKCILUTYaTALUIO OTBITHBIX
00pa31oB, CEPBUCHOM
o0cmy>)KMBaHUU U
PEMOHTE TEXHHUKH

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 06.018

SKCIEPUMEHTAIBHBIX
JTAHHBIX

3-11K-3[1] - 3HaTh
OCHOBBI TEOPHH
M3MEPEHUI OCHOBBI
paboThI C
U3MEPUTEIILHON
arnmapatypoil OCHOBBI
ONMTUKO(DU3NIECKHUX
W3MEPEHHUI; ;
V-TIIK-3[1] - YmeTh
ITOJIB30BAThCSA
OCHOBHBIMHU
W3MEPUTEIIbHBIMU 1
CEpPBUCHBIMU
npudopamu
IOCTUPOBATH
ONTUYECKUE YCTAHOBKHU

;
B-TIK-3[1] - Bnamets
METOJIaMH U NIpueEMaMu
HaJIaJIKh, HACTPOMKH,
FOCTUPOBKH U OIIBITHOU
IIPOBEPKU IPUOOPOB U
CUCTEM

3-1IK-5[1] - 3natp
oO1uiye NPUHIMIIbI,
IIpaBUJIa U METO/bI
AIIEKTPHUYECKUX U
ONTUKO(PHU3NUECKUX
U3MEPEHUH
V-TIIK-5[1] - YmeTs
BBIOPATh METO/T
MOHTaKa, HaNa/IKH,
HaCTPOWKH,
IOCTUPOBKH,
WCTIBITAHUH OMBITHOTO
obpasua pazpaboTaTh
CXeMYy I MOHTaXa,
HAaCTPOWKH,
IOCTUPOBKH,
HCTIBITAHUIN
(bopmMyIHpOBaTh U
000CHOBBHIBATh
TpeOOBaHUS K
HACTpOIiKe, HalaKe,
IOCTHPOBKE H C/1a4e B
AKCILTyaTaIuIo
OTIBITHBIX 00Pa3IloB
TEXHHKH ;

B-TIK-5[1] - Bnanets




HaBBIKAMHM MOHTAaXa,
HaJIaJIKh, HACTPOMKH,
FOCTUPOBKH U
MPOBEICHUS
NCIBITAaHUN

4. BOCIIUTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

3amaun BocriuTaHus (KOx)

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

BocnuratenbHBIN TOTEHITAAT
JTUCUHUILIIUH

1.Mcnons3oBanue
BOCITUTATEIBHOTO MOTEHIINAJIA
JTUCIUIUIAH TPO(eCCUOHATLHOTO
MOAYJISl JUIsl pA3BUTHUSI HABBIKOB
KOMMYHHUKAIMU, KOMaHIHOU
paloThI U TUIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
CJIe10BaTh B MpOo(dheCcCHOHATBHOM
JIeATEeTbHOCTH HOpMaM
MOBE/ICHUS, 00eCIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOM AEATEIBHOCTU U
HECJTyKeOHOTO MOBEICHMS,
OTBETCTBEHHOCTH 32 IPUHSATHIE
pelieHus yepe3 moAroToBKY
IPYNIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHUM,
pelLIeHHE KEUCOB, MPOX0XKICHUE
pakTHK ¥ noarorosky BKP.
2.Mcnonp3oBanue
BOCITUTATEIbHOTO MOTEHIIMAJIA
JTUCIUIUINH TPpOo(eCCHOHATBLHOTO
MOJYJIS JUTst: - (POPMUPOBAHUS
MIPOU3BOJCTBEHHOTO
KOJUIEKTUBU3MA B XO/JI€
COBMECTHOTO PEIICHUS KaK
MOJEJIbHBIX, TAK U MPAKTUYECKUX
3aJa4, a TaKXkKe MmyTemM
MOAKPEIUICHHE pallMOHATBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICVCTBHUSI B IPOEKTHOU
JIeATETLHOCTH YMOIIMOHATLHBIM
3¢ (heKToM yCrenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o6u1ei 3pHeKTUBHOCTH
TP paCTIPEJICTICHUH TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIbHBIMH KOMTIETEHTHOCTHBIMH
1 HYMOIIMOHAJIbHBIMU CBOMCTBAMHU
YICHOB INPOEKTHOMN I'PYNIBL.




S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00bEM, CPOKH U3Y4eHUS H (HOPMBI KOHTPOJIS:

Ne
.1

HaumenoBanue
pazaena yuyeOHoi
AUCHMILTUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHuapsi )/

JlaGopaTopHble
paboThbl, yac.

Oo0s13aT. TeKymmi

KOHTPOJIb ((popma*,

HeJeJs)

MakcuMaJaIbHBIN

0aJui 3a pa3gena™*

pa3nena (popma*,

ATTecTanus
HeJeJs)

HNuauxkaropsl
OCBOCHHUS

KOoMIOeTeHIIAA

8 Cemecmp

IlepBb1it pasaen

0/0/32

N
(V)]

K1

1
o0

Bropoi1 pasnen

9-11

0/0/13

25

KH1-11

3-IIK-




3-TIK-

Hmoeo 3a 8§ Cemecmp 0/0/45 50

KonTpoabHbie 50 3 3-11K-
Meponpusituss  3a 8 2.3,
Cemectp V-

3-TIK-

V-
IK-5,
B-
I1K-5

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI
** — cyMMa MaKCHMAaJbHBIX OaJioB JIOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT W
(unn) sK3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAlUH Pa3IesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e
YyeHHue
KN KoHTpoJib 1o utoram
3 3auer
KAJIEHJIAPHBI IIJTIAH
Henea | Tembl 3ansaTuii / Conep:kaHue Jlek., | IIp./cem. | JIao.,
" yac. , yac. yac.
8 Cemecmp 0 0 45
1-8 IlepBblii pa3ne 0 0 32
1-2 Tema 1 Bcero ayiuTopHBIX 4acoB
WHcTpyKkTax no nopsaKy BbITOJHEHUS padoT MpakTUKyMa U 0 | 0 | 8
Oe3omacHOCTH TpyJa B yueOHOI naboparopun Omnnaitn
0 |0 |0
3-8 Tema 2 Bcero aynutopHsIx 4acoB
BrimonHeHue 1abopatopHbIX pabOT 10 MHIWBHUIYaTbHBIM 0 | 0 | 24
pacrucaHusM B COOTBETCTBUH C HIKETIPUBEICHHBIM Omnutaiin
MepeyHeM. 0 0 0
BrimonHsembie paboTHI.
1. HeoqumoBblIii n1a3ep
2. OTKpBITHII ONTUYECKUI PE30HATOP
3. dnyopecueHTHas CIEKTPOCKOHUS
4. ®eMTOCEKYHIHBIN J1a3ep
9-11 Bropoii pazaen 0 0 13
9-11 Tema 3 Bcero ayiuTopHbIX 4acoB
Brimonaenne 1abopaToOpHBIX pabOT MO HHIUBUIYATEHBIM 0 [0 | 13
pachucaHusIM B COOTBETCTBUU C HIDKETIPUBEICHHBIM Omnuaiin
MIEpPEYHEM. 0 0 0

Brinonusiembie paboThI.

1. HeogumoBebIii n1a3ep

2. OTKpBITBIN ONITUYECKHUI pE30HATOP
3. ®ayopeciieHTHas! CIEKTPOCKOMHS
4. ®eMTOCEKYHIHBIH J1a3ep

COKpaH_ICHHLIC HaUMEHOBAaHUS OHJIAWH OIILIU:

O6o03na | [lotHOe HAaMMeHOBaHHE
YyeHHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-maTepuansl

AM Aynno-marepuaibl

IIp3

[Ipe3enTanmu




T

TecThl

9CM

SHCKTpOHHBIe CIIPABOYHBIC MAaTCpHUAJIbI

ncC

HMHTEepaKTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kanue

8 Cemecmp

3.4

Pa6ora 1. HeonnmoBnblii j1a3ep

PaboTta 3HaKOMUT C yCTpOHCTBOM TBEPAOTENHHOTIO JIa3epa ¢
JIMOJHOM Hakaukou. Ha mpumepe HeoauMoBoro jiazepa
CTYJICHTHI U3Y4alOT JUHAMUKY U3ITyYCHHS TBEPAOTEITHHOTO
Ja3epa B pekrMax CBOOOIHOM reHepaluy U TacCUBHON
MOAYJISIIANA JOOPOTHOCTH, a TAK)KE€ BOSMOXKHOCTH YTIPABIICHUS
U3ITyYEHUEM MPU TACCUBHOW MOIYJISIIUUA JOOPOTHOCTH.
N3mepenne 3aBUCUMOCTA HHTEHCUBHOCTH U3JTYYEHUS OT
MOIIIHOCTH Hakauku. M3ydeHne penakcalmoHHbIX KoJaeOaHui
MomHocTu. MccnenoBanue pexnMa macCUBHOM MOTYJISILIMA
JIOOPOTHOCTH C BapyallMei SHEPTHH HAKAYKH.

Pabora 2. OTKpBITHI ONTHYECKHUI Pe30HATOP
3HaKOMCTBO CO CBOMCTBaMM COOCTBEHHBIX THITOB KoJieOaHHii B
OTKPBITOM PE30HATOpE, C MPUMEHEHHEM CKAaHUPYIOILIETO
uHTEepepoMeTpa I aHaJIU3a CIIEKTPa U3TyUYeHHUs J1a3epa, ¢
METOJIaMU U3MEPEHHUSI U OLICHKH OCHOBHBIX ITapaMETPOB
pe3oHaropa.

N3ydenue crekTpa Npo10JIbHBIX U MOMEPEUHBIX MOJI B
KOPOTKOM OTKPBITOM PE30HATOPE C UCIIOJIb30BAHUEM
ckaHupytoiero nuareppepomerpa. CornocrapieHne
MIOJIYYEHHOTO CIIEKTpa ¢ pacueTHbIM. OLEeHKH T00POTHOCTH,
JUGPaKIUOHHBIX OTEPH AJISl ONEPEUYHBIX MOJI BBICIIIUX
HOPSIKOB, KO3()(DUIIMEHTOB OTPAKEHUS 3epKaJ

Patora 3. duayopecueHTHasI CIEKTPOCKOMUS

3HAKOMCTBO CO CTPYKTYpOI 3HEPI€TUYECKUX YPOBHEH aTOMOB
Y MOJIEKYJT; SJIEKTPOHHBIMH, KOJIEOATETbHBIMU U
BpauaTeabHbIMU cocTosiHUAMU. [TpuHiun @panka—Konaona.
B xojne paGoTbl mpoBOIUTCS SKCIIEPUMEHTAIBHOE
UCCJIEIOBAHKE CIIEKTPOB (PIIyOPECIICHIIMH MOJICKYISIPHOTO
rona, Bo3Oyxaaemoit m3nyuenueM He-Ne naszepa Ha aiuHe
BOJIHBI 633 HM, HIEHTU(DUKALINS CTIEKTPAIbHBIX JTHHHA,
ompeeleHue KOHCTAaHT CKOPOCTEN Oe3U3TydaTeIbHOM
CTOJIKHOBUTEJIbHOW PEJIAKCAIIUH.

PabGora 4. ®emToCeKyHIHbII Jia3ep

PaboTa 3HaKOMUT ¢ OCHOBHBIMH MIPUHIIUIIAMU OOpAIICHUS
BOJIHOBOT'O ()pPOHTA KOTEPEHTHOTO M3ITyUCHHUS C LEIBIO
KOPPEKIMH €ro JIOKAIBHBIX (Pa30BbIX HCKaKEHHI, a TAKXKE CO
cBoiictBamMu (poropedpakTuBHOTO 3 PeKTa B KprcTAIaX
AHM30TPOMHBIX MHUPOKO30HHBIX MOIYIPOBOJHUKOB.

B xoze paboThI IPOBOAAT H3MEPEHUS AMILTUTY IHBIX U
YTJIOBBIX XapaKTEPUCTUK KOTEPEHTHOT'O PACCESIHUSA Ja3epHOTO
U3TydeHHs Ha (a30BOH peleTke B KPUCTAILIE C

1 py3uoHHBIM poTopedpakTUBHBIM 3(PPeKTOM, H3ydeHUs
BJIMSIHUSI ONITUYECKON THUPOTPOIHMHU KPUCTAJIIA HA MTPOIECCH




3aMKUCH PELIETOK U MPOLECChl KOT€PEHTHOI'O PacCcesiHUs CBETa
Ha HUX. B pacmmpeHHoOM 3a1aHUU TPOBOAST U3MEpPEHUE
BPEMEHHBIX XapaKTEPUCTHK (OPMHUPOBAHUS, pelaKCAIIMH U
pa3pylLICHHs PEIIETOK, COMOCTABIIAS X C 30HHOM CTPYKTYpPOil
U XapaKTEPUCTUKAMU CBSI3aHHBIX COCTOSIHUN BHYTPH
3aIpelIeHHOM 30HbI IUPOKO30HHOTO MOIYIPOBOAHHUKA —
dboTopedpakTUBHOTO KpUCTAILIA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpenycMOTpeHO HCIONIB30BaHHE B Y4Y4EOHOM TMIPOLIECCE WHTEPAKTHBHBIX  DIIEMEHTOB
MIPOBEJICHUS 3aHATUH (TIpeBapUTeIbHbIe COOeCe0BaHNS, KOMITBIOTEPHBIE CUMYJIISIINN) B COUYETAHHUH C
BHEAyJUTOPHON CaMOCTOSITETbHOU PabOTON C IENbI0 TEOPETHUUYECKON MOATOTOBKH K MPAKTHUECKUM
paboram.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ OLIEHOYHBIX CPEACTB M0 TUCLUILUIMHE 00ECIeUrBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITUNA TEKYUIETo,
pyOexKHOr0 U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILIUHE.

CBsa3p Mexnay (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (OopMaMH KOHTpPOJII HUX OCBOCHHMS
IIpeJCTaBIICHA B ClIeAyIoIel Tadnuie:

KoMmnerenuus NHaukaTopbl 0CBOCHUA ATTEeCTAMOHHOE MepPONpHUATHE
(KII 1)

[1IK-2.3 3-1IK-2.3 3, K-8, K1-11
VY-1IK-2.3 3, K-8, KH-11
B-I1K-2.3 3, K-8, KU-11

[1IK-2.4 3-1IK-2.4 3, K-8, K1-11
V-1IK-2.4 3, K1-8, KH-11
B-1IK-2.4 3, K-8, K1-11

I1K-3 3-1IK-3 3, K1-8, KH-11
V-TIK-3 3, K-8, K1-11
B-IIK-3 3, K-8, KH-11

[IK-5 3-1IK-5 3, K1-8, KU-11
V-IIK-5 3, K-8, K1-11
B-IIK-5 3, K-8, KH-11

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOrO Oajlla BKIIOUMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OayUIbHOM ILIKaJe U MpeAcTaBiseT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3aJJaHUi B paMKax TEKYILEro ¥ MPOMEKYyTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

| Cymma | Ouenka o 4-ex | Ouenka | TpeGoBaHMs K YPOBHIO OCBOCHHIO




0aJUIOB

OaJUILHOM IIKAJIE

ECTS

Y4COHOW JUCITUTLINHBI

90-100

5 — «omauunoy

OrneHKa «OTIUYHOY BHICTABIISAETCS
CTYIEHTY, €CJIM OH IITyOOKO M MTPOYHO
YCBOWJI ITPOTrPAMMHBIN MaTepuall,
HCYEPIBIBAIOIIE, ITOCIEA0BATENEHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3hIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHuall MOHOTpapHIECKOM
JIUTEPATYPHL.

85-89

75-84

70-74

4 — «xopouwto»

65-69

60-64

3
«ydoeﬂemeopumeﬂbHo»

OreHKa «XOPOIII0» BHICTABIISAETCS
CTY/CHTY, €CJIM OH TBEPIO 3HACT
MaTepHaj, IPaMOTHO U IO CYILECTBY
W3JIaraeT ero, He OMycKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BONPOC.

Or1eHKa «yIOBICTBOPUTEITHHO
BBICTaBJISIETCS CTYJICHTY, €CJIH OH UMEEeT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHala,
HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MTPaBUIIHHBIC
(hOpMyITUPOBKH, HAPYIIICHUS
JIOTUYECKOM MOCIEI0BATCILHOCTH B
M3JI0KCHIH MPOTPAMMHOTO MaTeprara.

Hwuxe 60

2 -
(<H€y006ﬂ€m€0pum€ﬂbl-l0»

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YaCTH
MPOTPaMMHOTO MaTepuala, JOMyCKaeT
cymecTBeHHbIe omnOKu. Kak mpasuio,
OLICHKA «HEYIOBJIETBOPUTEIILHO
CTaBUTCA CTYACHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIINHE.

8.

YYEBHO JUCLUUIIIAHBI

OCHOBHAJ JIMTEPATYPA:

1. 621.39 11 85 BosiokoHHO-ONITUYECKAs] TEXHHUKA : TPAKTUIECKOE PyKOBOICTBO, MockBa: MHdpa-

WNnxenepus, 2018

2. DU K 85 deMTOCEKYHIHBIC UMITYJIbCHI. BBEIeHNE B HOBYIO 00J1aCTh JiazepHOi (pu3uky : , MockBa:

duszmatiut, 2008

YYEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE

3. DU II 16 ®usnueckue ocHOBBI (oTOHUKH : , CankT-IleTepOypr: Jlans, 2022

4. 621.37 I'65 OnTtuueckuii pezonarop : Onucanue nabd.pabotsl: Yued. mocodue, 'onuyko C.A., M.:
MU®DU, 1988

5. 535 T'65 daroopeciieHTHas TMarHOCTUKA B CTOMATOJNIOTUH : yuebHoe nocobue, C. A. 'oHuykos, A.

B. Cyxununa, Mocksa: HUAY MUDH, 2010




6. 535 K43 Jlaboparophas pabdota "JlazepHo-hiayopecuentHas crekrpockonus mojiekyn" : , C. B.
Kupees , C. JI. llubipes, M.: MUDU, 2001

JOTIOJIHUTEJIbHA S IMTEPATYPA:

1. 537 3-43 Ipunanuns: nazepos : , O. 3Bento, Cankt-IlerepOypr [u ap.]: Jlans, 2008
I[MPOTPAMMHOE OBECITEYEHUE:

CrenanbHOE IporpaMMHOE oOecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'ILHOC MaTCPpHUAJIbHO-TCXHUYCCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYIEHTOB

B nauane cemecTpa CTYZEHTBI IPOXOAAT OOILErPYIIIOBBIE 3aHATHUS IO TEME:
BBoaHBI MHCTPYKTaX IO MpaBHUiaM O€30MacHOCTH PabOTHl B y4eOHBIX Jabopartopusx Ha 1
HeJene.

IO OTOBKA K IABOPATOPHOI PABOTE

JIABOPATOPHBIE PABOTBI npoxoast B  coorBerctBuu ¢ [IOMMEHHBIMU
PACIIMCAHUMSAMM, cornacoBaHHBIMU CO CTYJE€HTAMU HE MO3XKE YEM 3a JABE HEJEIH 10 JHS NEPBOTO
71a00paTOPHOTO 3aHATHS. DTOT CTAPTOBBIN MEPUOJ ClIeAyeT UCIOIb30BaTh sl MOATOTOBKH K MEPBOMA
Ha3HA4YEeHHOHU paboTe, He OTKIIA/IbIBAs €€ Ha MOCIEIHUN Beuep.

CnemyeT ¥WMeTh B BHIYy, YTO MHOTHE JIaDOpaTOpHBIE pa0OThl TEMATHUYECKHU JOMOIHSIOT
JEKIMOHHBIE KYpPCbl, M B MX COJICPXKAHUM COCIMHEHBbI 3JIEMEHTHl PA3HBIX TEOPETHUYECKUX U
MPAKTUYECKUX JUCUUIUIMH. JIJIT MHOTHMX CTYJIEHTOB TEeMaThKa JIabopaTopHOM paboTel Oyner
onepexaTb €€ H3J0KEHUE B PEryJSIpHBIX Kypcax Jjekiud. Ilo 3Toll mpuyrHE BaXKHO HAYUHATH
MOATOTOBKY K paboTe 3apaHee, YTOObl UMETh BO3MOXHOCTh B HY>KHOM CTETIEHU OCMBICIUTH OCHOBHBIE
MOHATHSI M TEOPETHUECKUE TOJIOKEHHSI IO TeMe pabOThl, KOTOPbIE AOKHBI OBITh W3BECTHBIMHU W3
MPEIIECTBYIOMIUX U TEKYIINX YUYEeOHBIX KYPCOB.

[Ipu camocTosTENHEHOM TOATOTOBKE K OYepeNHO# 1abopaTopHO paboTe CTYACHTY ClemyeT
W3YYHTh €€ OMHCAaHHWe, NPU HEOOXOIUMOCTH O0Opamiasch K JOMOJHUTEIBLHON IUTEparype, CIUCOK
KOTOpOU BKIIIOYEH B ommcanue. [Ipu 3TOM MMONIe3HBI yU4eOHMKH OOIIET0 XapakTepa M JICKIIMOHHBIC
MaTepHasbl 10 COOTBETCTBYIOMIMM Y4eOHBIM Kypcam. Kpome TOro, MOKHO OOpaTHUThCSA B yUEOHYIO
71a00paToOpHIO 3a MOMOILBIO B OJ00PE TOMOJHUTENbHON Y4eOHOM 1 HayYHOH TUTEepaTypbl IO MHOTUM
CMEeXHBIM TeMaM. HakoHel, MOKHO UCIIOJIB30BaTh pa3indHble pecypchl MHTepHeTa.



Ecnu mpu u3ydeHWH TOATOTOBUTENBHBIX MAaTEPHANIOB y CTYJICHTa BO3HUKAIOT 3aTPYAHCHUS
WIA BOIPOCH, €My TOJIE3HO OOpaTUTBhCS 3a pa3zbsICHEHHEM K MpernoiaBarelsiM Kadeapsl WiIH B
yaeOHyr0 J1abopaToputo. Takas TIOMOIIb CO CTOPOHBI CTAPIIUX KOJUIEr OyJeT 3QPEeKTUBHOM, eclin ¢
OINMcaHueM paboOThl 03HAKOMHTHCS 3a0J1arOBPEMEHHO; B HHOM CITy4ae IMPOCTO He OyAeT BPEMEHH s
TOro, 4ToObI CHOPMYJIUPOBATH BOMPOC U MOJIYYUTh HAa HEro cojaep)kareiabHbld oTBeT. Tem Oonee He
OyZIeT BpeMeHU JJIsl YTeHUs JIUTepaTypbl, PEKOMEHOBAHHOM B OTBET Ha MOJO0HBINH BOIPOC.

MHoroneTHuil ONBIT TOKa3bIBa€T, YTO HaWOOJbIIME 3aTPyAHEHUS IPH TOJArOTOBKE K
nabopatopHbIM paboTam U 00paboTKe ee pe3yibTaTOB BO3HHKAIOT HE TOJBKO WU3-32 HEIOCTAaTKa
3HaHUIl (B TmepByl0 oduepenp 1Mo oOmel ¢usuke). 3HAUUTENbHBIE TPYAHOCTH MOPOXKAAIOT
Pa3pO3HEHHOCTh U OTBJIEYEHHOCTb 3HAHWM, HEJOCTATOYHOE ITOHMMAaHME B3aUMOCBS3EM MEXIY
pasHbIMu pazzenamu (puszukn. CymecTBeHHYIO pojib B (HOPMUPOBAHHUHU IETIOCTHOW CHCTEMBI TOHSATHHA
JOJDKEH UrpaTh caM JabopaTOpHbIM MPAKTHUKYM, B XOJieé KOTOPOTO TEOPETUYECKHE IPEICTaBICHUS
MPUOOPETAIOT HAIJISIIHOE OTOOpa)KeHHWE B OMNbITe. B OTHOLIEHMHM TEOPEeTHYECKOro Kypca H
71a00paTOpPHOTO MPAKTUKyMa IO Jla3epHOW (U3MKe CTyJeHTaM cieayeT OOpaTUTh BHUMaHUE Ha
B3aMMHBIC CBS3U (DU3UKH JIa3epoB C (U3MYECKOW ONTHKOM, paanodu3MKON, KBAaHTOBOM TEOpHUEH,
(u3uKoi TBepAOro Tena (B 0COOEHHOCTH MOJYIPOBOJIHUKOB) U TEOPUEH HEMMHEHHBIX KOJieOaTeNbHBIX
cucteM. TeopeTHueckre OCHOBBI Ja3epHON (PU3UKHU U3TOKEHBI B JICKIIMOHHBIX Kypcax U IIHPOKO
M3BECTHBIX yUeOHUKaX (CM. CIIMCOK PEKOMEHIOBAaHHOMN JOMOIHUTEIHHOMN JIUTEPATYPHI).

CryneHtaM B XoJe J1abOpaTOpHOTO TMpPAaKTHKyMa HY>KHO CTapaThCsl HCIOJIb30BaTh Te
MIpEUMYLIECTBA, KOTOPHIE AA€T B3aUMOJICHCTBUE C IPENOAABATEIEM B peKUME auanora. Pekomenayem
3a/laBaTh IpPENojaBaTes0 BOMPOCHI MO CYIIECTBY TEMATUKH pabOThl M MO TEXHHUKE 3KCIEPUMEHTA,
YTOOBI KaK MOXKHO IOJIHEE YSICHUTh B3aUMOCBSI3aHHBIM KOMILIEKC MPEACTAaBIEHUM, JIeXkKaIIUX B OCHOBE
paboThl ¥ MPAKTUYECKUX MPUMEHEHUH Ja3epoB B HUCCIEIOBAHUSAX, U3MEPEHUSIX M TEXHOJIOTMYECKUX
mporeccax.

Ecnu ucxoauplii ypoBeHb 3HAHUN, TPUOOPETEHHBIN CTyJIEHTAMHU NPU MOATOTOBKE K paboTe u
paHee, IpU U3YUYEHUU KypCOB OOIIEro XapakTepa, OKaKETCs SBHO HEJOCTATOYHBIM, TO CTYICHTOB K
paboTe He IOIyCKAIOT, U JUIsl HUX Ha3HAYaIOT JIOMOJHUTEIBHOE 3aHATHE HE paHee YeM depe3 HEelemo.
[To cornamenuto ¢ yaeOHOI T1abopaTOpueHi, TaKOE JOMOJTHUTEIHHOE 3aHATHE MOXKET OBITh Ha3HAYEHO
Ha BpeMsI BHE OCHOBHOI'O PACIIUCAHUS YUEOHBIX 3aHITUH.

OBIIME TPEBOBAHHMA K OTUETAM 110 JIABOPATOPHBIM PABOTAM

CTyeHToB, He CIAaBLIMX OTYETHI IO Mpeblaylei padoTe, K ouepeHOi paboTe He TOMyCKatOT.
CryneHTbl, TOTOBBIE CIaTh OTYET IO BBINOJHEHHOHN paboTe, JOIKHBI 0OPaTUTHCS K MPENoaaBaTeio U
COIIacCOBaTh C HUM BPEMsI CIayd OTYETa O BBINNOJHEHUs cienyromei. [IpenenpHplii 1OMyCTUMBIN
CPOK MpEABSABICHUS OTYETA — NIEpe/] HauajIoM OYepeIHOM, B I€Hb padOThI IO PACITUCAHUIO.

[To pe3ynbraTram mpojenaHHONH pabOTHl KXl CTYACHT JIMYHO COCTABISET MEPCOHATBHBIN
otueT. OH JOJIKEH COJIepKaTh:

— TUTYJIbHBIN JIUCT;

— TaOJIUIIBI PE3YJIPTATOB HAOIIOICHU;

— KpaTKoe U3JI0’KEHHUE Pe3yIbTaTOB U3MEPEHUH;

— rpaduKH MOJYyYEHHBIX 3aBUCUMOCTEN U3MEPSAEMBIX BEJIUUNH;

— PYKOIIUCHBIH JIUCT € 3aKII0UEeHUEM (KpaTKoi aHHOTaLuei paboThl).

VcnonHeHnue oTyeTa MOKET OBITh PYKOIHCHBIM HJIM MEYaTHBIM (KpOMe PYKOIMHCHOTO JIUCTA C
3akmodeHrueM). [lo cormacoBaHMio ¢ IpenojaBaTeleM MOXHO IPEJICTaBUTh OTYET B BHUuE (paiina-
nokymenta MS Word, HO 1 B 3TOM cily4ae JIHCT C 3aKJII0UEHHEM JO0JDKEH OBITh PyKOTIUCHBIM.



Ha TUTYJIbHOM mnucre oTdera M0MKHO ObITh Ha3BaHWE pabOThI, paMuIIvs CTyACHTA, JaTa
BBITTOJIHEHUS pabOoThI, MPEyCMOTPEHO MECTO Il OTMETKH MPENoAaBaTeist O MIPUEMKE OTUYETA.

3AKJIIOYEHHUE B or4ere NOMKHO OBITh PYKONHMCHBIM, HEMHOTOCIOBHBIM U 3aMKHYThIM. B
HEM HEJOIyCTHMbI OTCBUIKM K TEKCTy OTdeTa, K Tabnwmmam, ¢opmynam u rpadukam. B Tekcre
3aKITIOYCHUST OCHOBHBIE PE3YJIbTAThl M BBIBOBI pa0OTHI HYXKHO TPEACTABUTH B BHJIE KPATKUX U TOYHBIX
oTBeTOB Ha cienyromue [IATh Bonpocos:

— U3MEPEHHSI KaKuX (PU3NYecKux BeTUIHH B 3PPEKTOB MpoBeAeHBI (UTO U3Mepsun?);

— KaK#e MeTOJIbl U3MEPEeHUH MPUMEHEHBI (KaKUM MeToAoM?);

— KaKue pe3yJIbTaThl OJIyueHbl (KaKoB pe3ysbTar?);

— KaKOBa TOYHOCTb MOJTyYEHHBIX PE3YJIbTATOB (C KAKOW TOYHOCTHIO?);

— KaKOBBI I'JIaBHbIE UCTOYHUKHU MOTPEIIHOCTH U3MEPEHUM (4EM OrpaHUYE€HA TOUYHOCTH?).

B 3ammcu 4HCIeHHBIX Pe3yJbTaTOB KOJUYECTBO 3HAUYAIIMX IH(P AOHKHO COOTBETCTBOBATH
3as1BJIEHHON TOYHOCTH U3MEPEHUM.

B 3aknroueHusix oTueToB He OyAyT NPUHATHI YTBEPXKICHHUS: «... OCHOBHOW HCTOUYHHUK
MOTPEIIHOCTH U3MEPEHUIN — MOTPEIIHOCTH IPUMEHEHHBIX CPEJICTB U3MEPEHHH ...»; TaKoe 3asBJICHHE
(3axkmuHaHKe) OOBIUHO MOCHEINIHO, OMKUO0YHO U HauBHO. [Ipu xoporuieit nporenype u3MepeHuit caMu
CpeACTBa U3MEPEHUI pellko BHOCAT B OOIIYIO MOIPEIIHOCTh O0JiblIe, 4eM OAHY TpeTh. Hanbombiuit
BKJIaJA B OIO/DKET TMOTPEIIHOCTeH BHOCAT TPYAHO YYMUTHIBaeMble (aKTOpHI: OTrpaHUYEHHAs
JOCTOBEPHOCTh ~ MCXOAHBIX JIaHHBIX, OTKJIIOHEHUS CBOWCTB peaJibHOTO O00BEKTa OT €ro
WACaTM3UPOBAHHON MOJIEH, HEYUYTEHHBIE B3auMoneicTBus U T.1. [losToMy, oTBeuass Ha BONpPOC O
CYIIECTBEHHBIX MPUYHHAX MOTPENIHOCTEH, HYKHO TPUBECTH XOTsI Obl MUHUMAIIFHYIO apryMEHTAaIHIO,
U B Mepy COOCTBEHHOTO pa3yMeHHs IPOAaHAIM3MPOBATh, B KaKOH Mepe HCTUHHBIA OOBEKT HE
COOTBETCTBYET €r0 YMO3PUTEILHOMY OMHCAHUIO POpPMYJIaMH, YPABHEHUSIMH U TIP.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJJABATEJIENR

B nawane y4eOHOTo cemecTpa NHpemnoAaBaTelH, BeAylIHe JaOOpaTOpHbIC 3aHITHS, JOJIKHBI
U3YyYUTh ONHUCaHHUS PabOT, CONPOBOXKAAIOLIME MaTepuaibl W JOKYMEHTAILUIO, NpPEeOoCTaBlsieMble
yuebHoit nabopatopueid. [Ipu 3TomM ocoboe BHUMaHUE cielyeT 00paliaTth Ha BO3MOKHbIE U3MEHEHHUS B
cueHapusax paboT W B METOAMKAX wu3MepeHuid. Takue W3MEHEHHs B CTOPOHY YIyYIIEHUS
COJIePKATEIBHOCTH PA0OT MPOXOIAT MIOCTOSHHO.

B »TOT X€ mepwoj mpemopaBarend, BemylIue JAOOpaTOPHBIC 3aHSTHS, JOJDKHBI TPOUTH
WHCTPYKT2X Ha paboumx Mectax (yCTaHOBKax), O3HAKOMHUTBCS C ammaparypoid B JEHCTBUU W
CaMOCTOSATENIFHO TPOBECTH OCHOBHBIE ICHCTBHSA, NMPEIYCMOTPEHHBIE ClieHapueM paboTel. Huuro He
MOJPBIBACT HMHTEpEC CTyAeHTa K ydeOe Tak, KaK HeI0CTaTOYyHas IIOATOTOBIEHHOCTh CaMOro
IpernojiaBaTeNss B TEOPUH, OrPAHMYEHHOCTh €ro 3HAaHMM MO TeMe M B CMEXHBIX BOINpOCaX,
0eCIOMOIIHOCTh Tepe/l HKCIEPUMEHTAIBbHOM yCTaHOBKOH, HECHOCOOHOCTh OKa3aTh IOMOIIb
CTyZA€HTaM, Oe3paszanuue K ux padboTe.

B pesynbrate npeaBapuTeIbHON MOATOTOBKY MIPETIOAABATENh 00S3aH:

"] 3HATh TEOPETHUYECKUE OCHOBBI TEMATUKU PAOOTHI;

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

] 3HaTh W yMETh OOBSCHHUTH HAa3HAUCHHE, PACIOJIOKEHHE M OCOOEHHOCTH ICHCTBHUS BCEX
OCHOBHBIX OPT@HOB YIIPABJICHUS U PETYIHUPOBAHMS B U3MEPUTEIBLHON M CHIIOBOM ammapaType;

"] 3HaTh CyIIECTBEHHbIE HOMUHAJIbHbIE KOJIMYECTBEHHBIE MMapaMeTpPhl allapaTypbl, BIUSIOLINE
Ha 0e30MacHOCTh pabOThl M HA TOYHOCTh U3MEPEHUH;



] 3HaTh UANIa30HBI JOMYCTHMBIX PEKHUMOB PaObOThl YCTAHOBKH, O€30TACHBIX IS JIFOIH U s
anmapaTyphbl, U CICTUTH 32 COOJIFIOICHUEM ITUX PEKUMOB;

] yMeTb TPOKOMMEHTHPOBATh Bce HaOmonaeMbie 3((HEKTHl W TPUYUHBI UX 3aMETHBIX
OTKJIOHEHHI OT UJICATU3UPOBAHHBIX MOJEIEH;

"] 3HATH BCe TpeOOBaHMS O€30MACHOCTH U CIAEANTH 3a UX BBIMTOJTHEHUEM;

(] yMeThb OTBETUTh Ha BCE TEOPETUYECKHE U NPAKTHUYECKHUE BOIMPOCH], KaCAKOUIUECS
TTOJTHOLICHHOT'O MPOBEICHUS PabOTHI BO BCEM €€ 00bheME;

"] 3HaTh MpaBUiIa OPOPMIICHUS PE3YIHTATOB U3MEPEHUN U OTYETa MO padoTe.

Hepeﬂ Ha4vaJIOM pa6OTBI HpCHO,Z[aBaTeHL HpOBOI[I/IT 6CCCI[y (610] CTyIICHTaMI/I IJIA BBIACHCHHUA UX
TOTOBHOCTH K BBITIOJHEHUIO paboThl. Takyr Oecemy ciemyeT HadaTh C OTBETa HAa TE€ BOIMPOCHI
CTYILCHTOB, KOTOpI)IC MOTI'JIN Y HUX ITIOABUTBLCA HpI/I IIOATOTOBKE K pa60Te. B YaCTHOCTH, 3aTPYI[HeHI/I$I y
CTy,ZleHTOB MOFYT BBI3BIBATH HCKOTOpBIG n3 KOHTpOJ’IBHI)IX BOHpOCOB, HCpG‘II/ICJ'IeHHBIX B OIIMCAaHHUHN
pabotsl. [IpenonaBarenp MOKEH TIOMHHUTH, YTO COOECEIOBaHUE MOTIMHEHO 3amadaM 3(G(HEKTUBHOTO
o0ydeHus1, 1 eMy HE HY)KHO IpuaaBaTh ¢GopMmy dKk3ameHa. He ciienyeT orpaHnuuBaTh coOeceoBaHUE
TECTUPOBAHUEM I10 KOHTPOJIBHBIM BOMPOCaM, NMPHUBEICHHBIM B OMHCAHUU PabOThI; BO-TIEPBBIX, ITH
BOMPOCHI 10 O0JbIIeH YacTu TPeOYyIOT pa3BEPHYTOr0 U apryMEHTHPOBAHHOTO OTBETA, a BO-BTOPHIX, O
9TOW XK€ TpPUYMHE WX CIEIyeT paccMaTpuBaTh KaK IMOBOIBI g oOcyxkaeHus. Kak mpaBuio, B
OIIMCAaHUHN pa6OTLI KOHTpOHBHBIX BOHpOCOB HpI/IBe,Z[CHO B HCCKOJIBKO pa3 GOHBH_IC, YceM HUX MOXKXHO
00CyIUTh 332 OTBEJACHHOE Ha 3TO BPEMs, MOATOMY NPEIOAaBATEIIO MOJIE3HO MO XOIy COOeceT0BaHuUs
BI)I6I/IpaTI) TC BOHpOCI)I, rac OH npeﬂnonaraeT 06H21py>KI/ITB HEOOCTAaTOYHOEC IIOHUMaHUC U,
CJIeIOBATENIbHO, OOCYK/IEHHE KOTOPBIX MOXKET OBITh HAMOOJIEE TOYIUTEITHHBIM.

HexoTtopsie BOpoCkl, Ha KOTOPHIX BBISBICHBI ClIa0ble 3HAHUS, MOJIE3HO OOCYXIaTh BO BpEeMsI
otuera. O0s3aTEIBPHO HY)KHO TIPEIJIOKHUTh CTYICHTaM 3aIlicaTh TAKUE BOIPOCHI, TOATOTOBUTH OTBETHI
U HEeMpEeMEHHO BEPHYThCA K HUM BO BpeMsl oTdeTa. Tak *e cleayeT MOCTYINaTh M MPH MOBTOPHOM
co0eceI0BaHUH, KOT/a paHee CTYJEHTHI He ObLTU IOMYIIEHBI K paboTe M3-3a HEYJOBICTBOPUTEIHHON
IIOATOTOBJICHHOCTMH.

Ecimu B cobecenoBaHWM y4acTBYIOT HECKOJIBKO CTYICHTOB, TO BOMPOCHI IMOJIC3HEE 3a7aBaTh
MEPCOHAITBHO KAXKJIOMY B OTICIIEHOCTH, a CIYIIaTh OTBETHI M 00CYXKIaTh MX cO00INa; U B HEKOTOPHIX
CﬂyanX CHpaHII/IBaTB y KOFO-HI/I6O n3 CTYILGHTOB, IIOHATCH JIN eMy OTBET TOBapI/IHIa 1 COIJIaCCH JIU OH
C HUM, U B YEM HE COI'JIaCECH.

Cnenyer uWMeTh B BHJy, YTO MHOTHE JIa0OpaTOpHBIE pPaOOThI TEMAaTHYECKH JOTOJHSIOT
JICKIIMOHHBIE KYpPChl, M B WX COJCPKAaHUM COCAMHEHBI JJIEMEHTBI Pa3HBIX TEOPETHUECKHX U
MPAKTUYECKUX AUCHUIUIMH. OOCYyXKIeHHe TeMaTHUKH M COAepkKaHus paboOThl JOHKHO TIOMOYb
CTyJEHTaM TIIy0ke M MoApoOHee M3yYUTh B3aUMOCBS3b STUX AUCIHMUILTUH. TeM He MeHee, OCHOBOMU
TAKOTO COOECEeOBaHUS MOXKET OBITh TOJBKO ONPEICICHHBI HEOOXOMUMBI HAYANbHBI MUHUMYM
3HaHUH, MPUOOPETEHHBIH CTyIEHTaMU IPH TOATOTOBKE K paboTe M paHee, NMPH H3YyYCHHH KypCOB
oOmero xapakrepa. Eciin uCXOMHBIN ypOBEHb 3HAHUN OKaXXETCS IBHO HEOCTATOYHBIM, TO JOMYCKAaTh
CTYJICHTOB K paboTe HemernecooOpa3Ho, W JUIsl HUX CJIeIyeT Ha3HAYUTh JOMOJIHUTEIBHOS 3aHATHE HE
paHee 4eM depe3 HeNleto.

Bompockl 1m0 TEXHMYECKHM JETalisIM aIapaTypbl U METOJIWKH HAOMIOJCHUA M HU3MEPECHHI
moJie3Hee 00CY>KIaTh HE B MPEBAPUTEIHLHOM COOECEIOBAaHUH, & OKOJIO YCTAHOBKH WM JaXKe MO X0y
paboTel. B yueOHoi1 1aboparopun CTyACHTHI MONIYYalOT MEPBbIe MPAKTUYECKUE CBEICHUS M HABBIKU B
TEXHUKE ONTHKO-(QU3NYECKUX U3MEPEHUN, U UX MPEIbIAYIIYIO TOATOTOBKY B 3TOM YacTH HE CJelyeT
CUHMTATh JOCTATOYHOW. DTO OOCTOSITENHCTBO HAJlaraeT Ha MperojaBareliss 00S3aHHOCTh XOPOIIO
I/I?;y‘H/ITI) OCHOBBI TCXHUKN I—)KCHepI/IMCHTa XOTHA 6I>I B TOfI qacTu, KOTOpaH HCHOCPCHCTBGHHO OTHOCHUTCSA



K TeMaTHKe PYyKOBOAMMOH MM yueOHOH snabopaTtopHoil paboTsl. Kpome TOro, mosnesHo oOCyx aaTh
TEXHUKY SKCIIEPUMEHTa MPUMEPHO MO TAKOMY CIIEHAPUIO: HAIIPUMEDP, CIIPOCUB Y CTYAEHTOB, IOYEMY B
YCTaHOBKE NMPUMEHEH MMEHHO 3TOT, a He MHOW (POTONMpPHEMHHK, U HE IMOJyYUB MPABHIBHBIA OTBET,
HY>KHO BHATHO OOBSCHUTH, KAKUMH OBLTH OCHOBHBIE KPUTEPHUH BBIOOpA, TIOYEMY BHIOpAaH MPHEMHUK
MMEHHO 3TOTo Kiacca (horomamnon, dotopesuctop, DY unm unHoil). [anee ciemyer KpaTko onmucaTh
€ro paboune XapakTePUCTHKH U MOSICHUTH, HACKOJIBKO OJM30K KOHKPETHBIM BHIOOP K onTHMyMy. To
K€ caMOe OTHOCHUTCS M KO BCEH Mpodel ammapaTtype, ¢ KOTOPOH CTYACHTHI 3HAKOMSITCS TIPEXK]IE BCEro
B yU€OHBIX TaOOpaTOpHsIX.

Ecnu cryaeHtsl cna®o mpeacTaBisioT cebe (PU3MKO-TEXHUYECKUE MNPUHIUNBI JACHCTBUSL
HEKOTOPOT'0 YCTPOUCTBA, MOJIE3HO MPEUIOKUTh UM MOATOTOBUTH OTBET K OTUETY.

Bo Bpemst paboThI pernoiaBaTesb J0JKeH HAOMI0AaTh 3a €€ BHIIIOJTHEHUEM U KOMMEHTHPOBATh
Habmomaemele dQdexrel. Takas mnpaktuyeckas ¢opma oOydYeHHS HE MEHee BaKHA, YeM
TeopeThdeckas, HO 0e3 ydacTusi KBaIM(DHUIIMPOBAHHOTO TIPENOJaBaTeIsi OHA MOXKET OKa3aTbCs
Hed(DPEKTUBHOM, OTPAaHUYCHHOW MAJIOOCMBICIECHHBIM 3amoyiHeHreM Tabmui. [lo xomy paboTsl
MperoIaBaTellb JOJDKEH OICHUBATh KaYeCTBO JIAHHBIX HAONIOJNCHUA U METOJMYECKYIO KOPPEKTHOCTH
nporecca uzMepenuit. Ocoboe BHUMaHHE HYXKHO oOpaiiaTh Ha COOTBETCTBHE PEXHUMa W3MEPECHUH
napaMeTpaM TEOpeTHUYECKON MOJEH, HA OCHOBAHWU KOTOPOW MOAJIEKAT MHTEPIIPETALMH PE3yIbTaThl
HaOIIOIEHUH.

[Ipuem otuera mo sabopaTopHOU paboTe W coOeceloBaHWE MEpe] €€ HavyalloM HYKHO
paccMatpuBaTh U 3((HEKTUBHO UCTIOIB30BATH KaK JUAJIOTOBYIO (POPMY MHAWBUAYAIBHOTO 00y4eHUs, a
3TOMY BUAY y4eOHOU pabOThI, K COXKAJICHHIO, B PACIMCaHUM OTBEJIEHO MaJlo BpeMeHU. B pesynbrare
JIMajiora ¢ TperoaBaTeieM CTYJEHTY JIeTde YSCHUTh HETOCPEJCTBEHHBIC W KOCBEHHBIE, TITyOMHHBIC
B3aUMHBIC CBSI3M PAa3HOPOAHBIX (JUIIL HA TEPBBIA B3TJAA) AG(EKTOB, MPOSIBICHUE OOIIMX
3aKOHOMEPHOCTEH B YAaCTHBIX CJIydYasX, W TIOHSTh, TJEC €ro 3HAaHWsS OrPAaHWYEHBl, U B KaKHX
HaNPaBJICHUAX WX HYKHO pacumpsaTh. Kak oOmmii TOAXO0A MOXHO pPEKOMEHIOBAaTh B
IpeaBapUTEILHOM cobeceJ0BaHUH COCpeoTaunBaTh ~ BHUMAaHUE Ha  TEOPETHYECKUX
UACaIM3UPOBAHHBIX MOJENSAX, a B 3aBepliarolieil Oecene, NMPUHMMAs OTYET, OOCYAUTH OTJIMYME
peanbHBIX 00BEKTOB HAOIIOACHHUS OT UX TEOPETHUECKOTO MPECTABICHHUS.

[To oxoHuanuu pabOTHI IPETNOJABATEIb JOJKEH:

] MpOBEPUTH, BHITIOIHEHO JIX 33/IaHUE B MPETyCMOTPEHHOM 00BEME;

] KaUeCTBEHHO OIIEHUTb, JOCTATOYHO JI HHPOPMATHUBHBI OJyUYEHHBIE PE3YyIbTaThL;

'] maTh HyXHBIE yKa3aHHs 1O OOpabOTKe pe3ylbTaToB HAOMIOJIEHUN U O(OPMIICHHIO HUX B
oTueTe.

[TpuHUMas OTUET, MPEo1aBaTellb JOJDKCH OIICHUTH:

(] 00beM MCIIOIHEHUS 3aJaHHUS;

"] cTereHb MOHUMAaHUS TEMAaTHKH PabOTHI;

] KOPPEKTHOCTh OOBSICHEHHUS TOTYUCHHBIX PE3yJIbTATOB.

3aKII0YeHHE B OTYETE JOKHO OBITH PYKOIMHUCHBIM. [IpHydast CTyJICHTOB K XOPOIIEMY CTHIIIO
U3JI0XKECHHS, HY)KHO 0e3 KosjebaHuii TpeOoBaTh Iepemnucarh 3akKIOUYEHHE C HEBHATHBIMU
(bopMyITHpOBKaMH, HErPaMOTHBIMH (DPa3eoIOTHYSCKUMH 000pOTaMH, HETOYHOW W HEOJHO3HAYHON
TepMuHOJorHel. Eciin mepenucaHHbI BapuaHT HEyJaueH, CICAyeT yKa3aThb Ha HEJIOCTATKU U
MIPEUIOKUTh YCTPAHUTD UX B CJICAYIOLICM BapHaHTE.

Hu B xoeM ciyyae Henb3s NMPUHUMATh B 3aKIFOUCHHUSX OTYETOB TAKHE YTBEPKIACHUA: «...
OCHOBHOHM MCTOYHHMK IMOTPEHIHOCTH HM3MEPEHUH — MOTPEIIHOCTH MPUMEHEHHBIX CPEJCTB M3MEPECHUI



..»; CTYIEHT JOJDKEH JaTh XOTs Obl MHUHUMAJIbHYIO apryMEHTAllMiI0 B OTBETE Ha BOMPOC O
CYLLIECTBEHHBIX NpPHUYMHAX MOrpemHocTe. [Ipn 3TOM HE CTOUT OTKIOHATH HEBEpHbIE (II0O MHEHUIO
IpenojaBaTesis) BbIBOJBI CTYyA€HTa O MPUYMHAX IOTPELIHOCTEH; I0JIE3HEE apryMEHTHPOBAHO
0o0Cy/IUTh BO3HHUKIINE pa3HOIJacus U «HE JaBUTh aBTOPUTETOM». 3J€Chb BO MHOTHX CIy4asx
pa3HOIJIaCHsl BOZHUKAIOT U3-3a HEMOJIHOIO 3HaHMsI 00 UCCIIEyeMOM 00BEKTE U €r0 OKPYKEHHH.
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