[
0&‘99

(4

"‘u‘ “ Ha\/HHbIM ﬂapK CaHk ~I'Ie1‘ep6yprc+<oro rocyfapcrteeHHOro yHMBepCcuMTeETa pecprHbIM UEeHTpP

7 MarHUTHO-PE30HAHCHbIE
kA MeToabl NCcneaoBaHUS

Kpartkast uncTpykuusi mo oopadorke crekrpon J1IP,

noay4eHHbIX Ha ciekTpomerpe JIIP ELEXSYS ES80

O06paboTKa MPOU3BOIUTCS HA OTIICTLHOM KOMITBIOTEPE,
Ky/la B IPOMEKYTKaX MEXIy U3MEPEHUSIMU
KOMMPYIOTCS AAHHBIE C YIPABJISAIOIIEr0 KOMIIBIOTEPA
cnexrpomerpa OIIP ELEXSYS E580.



OznaesneHue

1. Kax nocmpoums 6 npoecpamme Microsoft Excel cnekmp OIIP,
npeocmasieHHbll 8 mexcmosom opmame (filename.txt).

2. Kax nocmpoums 6 npoepamme Microsoft Excel cnexkmp JOIIP,
npeocmasieHHblll 8 mexcmosom gopmame (filename.asc).

3.Kax nocmpoums 6 npoepammuom naxeme Origin 9 cnexmp IIIP,
npeocmasieHHblll 8 mexcmosom opmame (filename.txt).

4.Kax nocmpoumo 6 npoepamme Bruker WinEPR Processing
cnekmp DIIP, npedcmasnennsiii 6 popmame cnekmpa Bruker
XEPR (bunapuwiii ¢atin filename.dsc u filename.dat ).

5.Kaxk npouszsecmu onpedenenue u yoanenue 6a3080u TUHUU NO
3A0AHHBIM MOYKAM 8 CheKmpe npu nomowu npozpammsl Bruker
WinEPR Processing.

6. Kax onpedenums 3nauenue g-chaxmopa 6 npocpammHom naxeme
Bruker WinEPR onsa cnexkmpa O1IP, npeocmasnennvlii 6 popmame
cnekmpa Bruker XEPR (ounapuoii  ¢hatin  filename.dsc u
filename.dat ).

7. Kax onpedenums wupumy 1uHuu 6 npocpammmuom naxkeme Bruker
WinEPR ons cnexmpa OIIP, npedocmasnenuviii 6 @opmame
cnekmpa Bruker XEPR (ounapuviii  ¢hatin  filename.dsc u
filename.dat ).

8. Kak cenaoums wiymst 6 npoepamme Bruker WinEPR Processing
MemoooM cKob3sue2o cpeonezo (Moving Average).

9. Kax pacneuamamv cnexmp 6 npoecpamme Bruker WinEPR
Processing.

10. Kak xonuposamuw 6 6yghep obmena 6 hopmame pucynka cnekmp
6 npoepamme Bruker WinEPR Processing.

Cmp. 2

Cmp. 8

Cmp. 12

Cmp. 16

Cmp. 19

Cmp. 25

Cmp. 29

Cmp. 32

Cmp. 35

Cmp. 37



1.Kakx nocmpoumv 6 npoecpamme Microsoft Excel cnekmp JIIP, npeocmasnenuuiii 6
mexcmosom hopmame (filename.txt).

st Toro, yTo6s! npeacTaBuTh crektp P B mporpamme Microsoft Excel Heo6xoaumo:

1. OTkpeITh porpammy Microsoft Excel u BeiOpats ommuio «®Pann—OTKPbITb» U HAlTH CBOIO MAIlKy B
nupexropunt KCLIENT» na Paéouem cmone. B nanHO#M TUPEKTOPUH TOJIH30BATEIh OPTaHU3YET CBOIO JINYHYIO
ManKy, KOTOPYIO BIIOCJIECTBUH HCIIONB3YET I pabOTHI.

2. BriGpath (aiin ¢ HHTepecyIoIUM CIeKTpoM (MpeaBapuTenbHO pexoMennyeM B omuuu THIT ®AHIIA
yCTaHOBUTH THII (aitna «Bcee daiianny).

3. BeiOpath daiii, uMeromuii pacmuperne .txt ¥ Haxkath KHONKY « OTKPbITbY» B JaHHOM JHATOTOBOM
okHe. Ecim Bce ommuu u HacTpoidiku B mporpammbl Microsoft Excel BeiOpaHbl mpaBWIBHO, B pe3yJibTare
MIPO/IETIAaHHBIX ONEepalnii Ha 3KpaHe MOSBISIETCS AUAJI0roBoe OKHO uMIopTa crekrpa DIIP, npencraBieHHoe Ha
puc. 1. B npoTuBHOM citydae cieayeT oopartutcs k creruanucty PLI.
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4. Haxxumas xomky «I'0ToBO» (OTMEYEH KpacHOM CTpeIKoW Ha puc. 1), Mombp30oBaTedb MOJIy4daceT
CIICMYIOIINM 3KpaH — puc. 2, Tae B Tabmuie Excel B cTonbOiie A oTpakeH MOPSIKOBBIN HOMEP TOYKH B CIIEKTPE,
B cTojb1e B — maruuTHas unaykius B ['ayccax u B cronbie C — aMIDIMTyja CUTHATIA B YCIIOBHBIX EIMHHIIAX,
COOTBETCTBYIOIIAs JAHHOMY 3HAYEHHUIO MAarHUTHOTO TOJIS.

Y- = BiTel-001 - Microsoft Excel o B =
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3 105 0.3749096893465
4 2 0.6525878 0.378426288575413
S| 3 0.8051757 0.375050155961082
6 4 0.9577636 0.369549122587349
7 5 1.1103515 0.377339125906419
8 6 1.2629394 0.385874172047113
3 7 1.4155273.0.393133470983483
10 § 1.5681152 0.391310821062091
11 9 1.7207031 0.389001254152066
12 10 1.8732910 0.289005569405662
13 11 2.0258789 0.395579964587046
14 12 2.1784667 0.405470741756171
15 13 2.3310546 0.403179342096502
16 14 2.4836425 0.392533330115814
17 15 2.6362304 0.39141824110499
18 16 2.7888183 0.397929422237861
19 17 2.5414062 0.39600577562304
20| 18 3.09359941.0.385630033437425
21 19 3.2465820 0.384886036606228
22 20 3.3991699 0.389868747717725
23 21 3.3517578 0.387734777931488
24 22 3.7043457 0.386213230636885
25 23 3.8569335 0.387998989883868
26 24 40095214 0.288510430861092
27 25 4.1621093 0.384053938589211
28 26 4.3146972 0.373143161754052
29 27 4.4672851 0.366562331315788
30 28 4.6198730.0.376058768244591
31 29 4.7724609 0.385679438020107
32 30 4.9250488 0.37900097619608
33 31 5.0776367 0.375458975414716
34 32 5.2302246 0.38140876011006
a5 33 5.3828124 0.381524496585591
36 34 5.5354003 0.378061085172624
37 35 5.6879882 0.384597434801262
38 36 5.8405761 0.396461777989697 -
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Puc. 2.

Jlst pa®oThl cTonber; A u cTpoku HoMep 1 1 2 He Hy X HbI. VX KenaTeNbHO YIaIUTh IS MOBBIIICHUS yA00CTBa
paboThI ¢ TOMyYEHHBIM MAaCCUBOM JIaHHBIX. B pe3ynbpTate Bol momyunTe crneayomuii 3Kkpad — puc. 3.
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6 1.2629394 0.389874172047113
7 1.4155273.0.393133470983489
8 1.5681152 0.391310821062091
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5. B cBa3u ¢ ocobenHocThi0 Bepcum mporpammbl Microsoft Excel, ycTaHoBieHHOW Ha KOMIbIOTEpe
nosb3oBatesst D[P B PII MPMU, cnenyer BbiienuTh TaONIUILy, UCTIONB3Ysl onin «HauTM n 3amMeHUTb» u
MPOU3BECTH 3aMEHY BCEX TOYEK B KAYECTBE pa3/eNIUTEINCH pa3psIoB Ha 3aIlsThIC.

[Tocne »TorO BHLAETUTE BCIO TAOIUILY U MPECTaBLTE JaHHBIE B UNCIOBOM dopMmate. [[1s y1o0cTBa BOCTIpUSATHUS
JaHHBIX pEKOMEHAYyeM B cTonOIe A 3a7aTh 1 3HaK mocie 3amsaTou, a B cTonoue B — qBa 3Haka mocie 3ansTon —
puc. 4.
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6. Jnst MOCTPOCHUS CHIEKTpa ClIeAyeT BhLACIHUTh cTosnOen A u B. 1 BbIOpaTh BO BKJIaaKe INIABHOI'O MEHIO
«BcTaBka» tun rucrorpammel « ToyeUYHas € rnagkuMm KpUBbIMUY - piic. 5.
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B pesynbrare Ha sKpaHe mosiBhsieTcs rpaduk Hy)HOTO criektpa DI1P — puc. 6 — KOTOpBIii MOIB30BATENH MOKET
CaMOCTOSITENIbHO PEAAKTUPOBATh.
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2. Kax nocmpoumu 6 npoepamme Microsoft Excel cnexmp DIIP, npeocmasnentbiii
8 mexcmosom ghopmame (filename.asc).

st Toro, yTo6b! npeactaBuTh crektp P B mporpamme Microsoft Excel Heo6xoanmo:

1.

OTkpeiTh porpammy Microsoft Excel u Beiopath omiuio «Pann—OTKPbITb» U HalWTH CBOIO MAaIKy B
nupekropunt «KCLIENT» na Pabouem cmone. B 1aHHOW TUPEKTOPHH IMOJIH30BaTEh OPraHU3YET CBOIO
JTUYHYIO TANKY, KOTOPYIO BIIOCIEACTBUH UCIIONB3YET AJis PabOTHI.

BriOpath daiin ¢ MHTEpecyromuM MoIb30BaTeNs CIEKTPOM (TIpeBapUTENbHO PEKOMEH/1yeM B OMNIMU
THIT ®AHJIA ycranoButs THIl (aitna «Bee daiiabny).

BriOpate daiin, umeromuii pacmupenue .asc U Haxath «OTKPbITb». Eciii Bce OMIMM W HACTPOWKH B
nporpamme Microsoft Excel BbiOpaHbl TpaBWIIBHO, B pe3ysbTaTe IPOJICIAHHBIX OMEPAlil TOJDKECH
MOJTYYHUTHCS DKpaH, MPEACTABICHHBIA HA pHC. 7. B MpoTHBHOM ciy4ae cliefyeT oOpaTHThCS K CIICIHATICTY

(= | 5 Krural - Microsoft Excel =8 2
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DOPHAT HCXOAHBIX ABHHEIX

il - THBNEHIS NONEIT OTAENBOTCR THAKAHM-DAVAEUTERARISI
WKOMPOBARHON WHPHHE! - NONS HMEIOT 3A0AHHYIO LIMPVHY [

15 HA4ATH UMAOPT €0 CTPOKM: | 1 T OopmaT daiina: 932 : Anoxokan (Shift-1I5) E]

16

17

18 MpeasapyTensHest npOcHoTp Gaiina F: WMACTEP \auCu35-000_winepr_baseline.asc.

;: ilename:E:\JHAA}3\auCu3s-000_winepr_baseline.par Date: 23.Jam.2017 Time: 17: |-

21 [G]Intensity

2 Eaisasa soeas0

23 «

24

25

26 : -

A4y W] smer Tiac2 Tiwerd o e - el

fotoso |[EE D 100% (= { +
Puc. 7

3. Haxarp konky «I'0TOBO» U B pe3yJsibTaTe MOJYyUUTh CIEAYIOMUI 3KpaH — puc. 8, rae B Tadbiune Excel B

CTOJI6I_IG A OTPAKCHO MAarHuTHadgd HWHAYKIUA (B Fayccax) nu B CTOJI6I_IG B - aMILINTyla CUTrHalla B
YCJIOBHBIX €ANMHHUIAX, COOTBCTCTBYIOIAA JAHHOMY 3HAYCHUIO MAaIrHUTHOTO ITOJIA.
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0.010569
0.011068
0.008471
0.026616
0.028491
-0.001800
-0.016616
-0.016595

W42 T aucu35-000_winepr_baseline %1

Puc. 8

Jlst paboThl cTpoku HOMeEp 1, 2 u 3 He HyKHBI. VX KenaTteqbHO YAIUTh JJI TOBBIIICHUS YI00CTBA paObOTHI ¢
MOJIyYEHHBIM MacCUBOM JaHHBIX. B pe3ynbTaTe noiydaercs cieayronmi 3Kkpad — puc. 9.
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4. B cBs3u ¢ 0coOeHHOCTBIO Bepcuu mporpammbl Microsoft Excel, ycTaHOBICHHON Ha KOMIBIOTEPE IS
nmoas3oBareieii B PLI MPMU, cienyer BwIACIUTH TaOmuWIly, M, HCIOab3ys omiuun «Hantm wm
3aMeHUTb» 1 MPOU3BECTH 3aMEHY BCEX TOUCK B KAYECTBE Pa3/ICIUTEIICH pa3psiioB Ha 3aIlAThIC.



[Tocite 3TOr0 HEOOXOMUMO BBIJCIHTH BCIO TAOJMIy W TPEACTABUTH JAaHHBIC B YHCIOBOM Qopmate. s
yn00CcTBa BOCIIPHATHS TaHHBIX pEKOMEHAYeM B cToib1e A 3amarh | 3HaK mocie 3amaTou, a B croydie B — nBa
3HaKa rnocie 3ansiToit — puc. 10.

R 2uCu35-000_winepr._baseline - Microsoft Excel B )
cann Fhasnan Beraska PasueTs cTpaHMUbE DopuyAs Bantbie PeyeHINp oBakne Bua Acrobat @ 0 o & ﬁéﬂl
: !_ﬁ" :“ Calibri 11 AT = -E‘ B F Nepenoc rexcra Ofumit - ;& ﬂ _gj :I- } m_l a{r lﬁ
Jorn xea- o oA EER R Honmmoome Bk B o e | seo s | 5 G s
Jl| svbep obmerma Wpnet i BopasHueaHmue W “ncno i Cwam Auedixn PeaaKTMpOBaHIE
[ bl G | ) i i ; , i ; I
. A [ 8 | ¢ [ o e F [ & [ n I 1 K ) T Y O N [ TS [ S [ V7 [T
1 0,5 0,01 E
2 0.6 0,01
[ J‘ 3 0,7 0,01
“ 4 0,38 0,00
5 0,9 -0,01
6 10 000
7 1.0 0,00
3 11 0,00
g 1,2 -0,02
10 13 001
11 14 -0,02
12 15 -0,03
‘ 16 -003
sl 17 o —1
15 18 0,00
il 16 19 0,01
:i 17 2,0 0,01
| 18 21 o0
19 21 0,03
20 2.2 0,03
21 23 0,00
2 24 0,02
il 22 25 002
| 22 26  -0,02
25 2,7 -0,01
26 28 -001 v
| 4 < » | auCu35-000_winepr_baseline < %1 - B - - - MAl ] T 0|

\\ fotoso | [EOm o C s
Puc. 10

5. JIJist TOCTpOCHHMS CTIEKTpa CISAYeT BBIACINUTE cTosoen A u B. U BeIOpaTh BO BKJIQJIKE TTABHOTO MEHIO
«BcTaBka» tum rucrorpaMmmMel « TOY€4YHaA € rmagkumMm KpMBbIMU» - puc. 11.

TG R 0 v e Meresan Ge - P— o
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1 05 0,01} L —— =
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Puc. 11

10



B pesynbrare Bel nonyuure cienyromuii skpas — puc. 12.
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oo ‘_g.ﬂ., ‘//‘/‘/|/‘/‘/|/@
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3. Kax nocmpoums 6 mnpocpammuom naxeme QOrigin 9 cnekmp OIIIP,

npeocmasieHHblll 8 mexcmosom gopmame (filename.txt).
st Toro, yToOb! peacTaBuTh crektp P B mporpammuom nmaketre Origin 9 HE0OX0UMO:

1. OtkpeiTh Tiporpammy Origin 9 u BeiOpars ommmio «File—Import» u BeIOpaTs THII UMIIOPTHPYEMBIX
nauubix «Single ASCIIl» — Puc.13

Edit View Plot Column Worksheet Analysis Statistics Image Tools Format Window Help

: New » 5l iy | 100% |x = |
;| open... -0 [ Er— s B @ . 7 - o
5
= G Open Excel.. Ctri-E
S Open sample Projects ’
E Append...
E Close
o
A& saveProject Ctil=S
Save Project As... =
= &
§ Save Window As... ) 8
g Long Name
E Save Template As... Units
= Comments
§ Save Workbook As Analysis Template...
- Save Project As Analysis Template.., 2
& print... Cti-p r
-
Print Preview k=
E Page Setup... f'{ {
- Import ¥ Import Wizard... Ctri=3
Export ¥[  single ASCI... |
Batch Processing... Multiple ASCIL.. i
Database Import » Comma Delimited (C5V]... |« e » [
Re-Import Directly Ctri-4 e o it
Re-Import... Thermo {SPC, CGM]...
Recent Imports N PCLAMP (ABF, DAT,AB7)...
Recent Exports & Princeton Instruments (SPE}...
Sound (WAV}...
Recent Books »
Recent Graphs » NetCOF (NG)..
Recent Projects o CDF (COF)...
HDFS (HS, HES, HDF5}...
Exit

Import ASCI filefiles

2.

Haiitu cBoro mnanky B gupextopun «CLIENT»

NI DlAdem (DAT)..

HITDM [TDM, TDMS)...
Famos (DAT, RAW]...

ETAS INCA MDF (DAT, MDF]...

IgorPro (PXF, [BW...

Prism (PZFX, XML...
Matiab (Mat}...

Customize...

Average=0 Sum=0 Count=0 AU:ON 1:[Bookl]Sheetl! Radian
17:41
10.01.2017

Puc. 13

Ha Pabouem cmone. B naHHOW JOUPEKTOPUH

M0JIb30BATEIb OPTraHU3yeT CBOIO JIMYHYIO MAlKy, KOTOPYIO BIOCIEICTBUH HMCIOJIB3YeT I paboTel. B cBoeit
NanKe KJIMEHT BhIOMpaeT (ailsl ¢ UHTEpEeCyIOLUM €ro CIIeKTPOM (TpeiBapUTeNbHO pekoMeryem B onuu THIT
DAHJIA ycranosuth TuT (aiina «All files»).

3. TpeOyercst BbIOpaTh (ailn, umerommii pacmmpenue .txt u Haxats «Open». Eciau Bce omuuu u
HacTpoiku mporpamMmsl Origin 9 BeIOpaHBI MPaBHIBHO, B PE3yJIbTaTe MPOJCIAHHBIX ONEpanuil MoIb30BaATENb
MOJTy4yaeT KPaH, MPeICTaBICHHBIN Ha puc. 14. B mpoTHBHOM ciydae ciemnyer oOpaTutes K cienuanucty PLI.
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i File Edit View Plot Column \Worksheet Analysis  Statistics Image Tools Format Window Help

OeRRbBRRRBE feEEE @t e ~» SEURE BS &

: <[ ® Defaurt sl ~|[0 2tz ai - @b ][0

= 1Y

o —

=2 =]

g 5

2 A B(Y) C(Y)

3 Long Name |  index Field IG] [l

= (e ____unis

-

=i Sparklines

AP /\L\

2. 1 05 0374M

[ 2| 085259 037843

HIE 3| 080518 0.37505

| i 4 4| 095776 038955

= E 5| 111035 037734

2 6| 126204 038987

8 7| 141553 039313

8 8| 156812 039131

3 9 17207 0389 X
1 10 187320 038901 —

B | <[+ ]\ BiTel-001 |« [am] v ‘I_

Average=0 Sum=0 Count=0 AU:ON  1:[BiTel001]BiTel-001! Radian

Puc. 14

4. B ta6mmumie nmporpammel Origin 9 B cronbie A(X) ykazaH HOPSAKOBBIA HOMEp TOYKU B CIICKTPE, B
cronoue B(Y) — marautHas naayknus (B ['ayccax) u B cronbie C(Y) — aMIDIUTyJa CUTHAIA B YCIIOBHBIX
€MHUIIaX, COOTBETCTBYIOUIAs TaHHOMY 3HaYEHHIO MAarHUTHOTO TIOJISL.

st pabots cronber; A(X) He HyeH. Ero skenarenpHO yAamuTh Ui OBBIIIEHHS y100CTBa paObOTHI C
MOJTy4€HHBIM MAaCCHUBOM JIaHHBIX.

5. Jiis TOoro, yToOB! NOCTPOUTH TpaduK criekTpa B mporpamme Origin He0OX0AUMO 3a]1aTh Ul KOJIOHKH
B(Y) — marautHoe nosne, B ['ayccax craryc ocu X. [yt 3TOro Hajao METKHYTh MPaBOil KHOMKOW MBIIIH 110
KHOTIKE KOJIOHKH B, M B pacKpsIBaroiieMcst KOHTEKCTHOM MEHIO BBIOpaTh BKIAAKy «Set As — X».

6. Jist moctpoenus cnekrpa cieayet Beiaenuth ctonons B(X) u C(Y).

7. [Tocne BBImENEHHsT CTOJNOIOB KIMKAeM TMPaBOW KHOMKOW MBIIIM B BBIJCICHHYIO 00JacTh W B
MOSIBUBILIEMCSI KOHTEKCTHOM MeHI0 BeiOupaeMm «Plot» — «Line» — «Line» — puc. 15.
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i File

Line

{1y Jaiojdx3 joaloid|

Copy
Copy Columns to...
Paste

A8 Yo

Insert
Delete

Clear
Remove Links

Set As
Set As Categorical

|_mrasnﬂ‘

Set Column Values...

Fill Columns With

cti-Q

Set Sampling Interval...
Show X Column...

Filter

Mask

Mask Cells by Condition...
Sort Columns

Sort Worksheet

Reverse Order

Hide/Unhide Columns
Move Columns

Swap Columns...
Column Width...

Slide Show of Dependent Graphs

Add Sparklines...

Properties...

Symbol

Line + Symbol
Column/Bar/Pie
Multi-Curve

300

3D Surface

30 Symbaol/Bar/Nector
Statistics

Area

Contour

Specialized

Stock

Template Library...

1 line

ITosy4eHHbII pe3ynbTar IpUBEIEH Ha puc. 16

Puc. 15
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@ Origin 9 (Academic) 32-bit - C:\Users\user\Desktop\SPECTRUM\WinEPR\Crigin\UNTITLED - /Folderl/ - [Graphl] = || P [
El File Edit View Graph Data Analysis Gadgets Tools Format Window Help - & X
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Mot all points are plotted for BiTelD01_C. See the Speed Mode option in Layer (Size/Speed) tab in Plot Details dialog. -~ AU : ON Dark Colors & Light Grids 1:(BiTel001]BiTel-001!Col{ [G])[1:65536] 1:[Graphi]iil Radian

e TeTET e

Puc. 16
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4. Kax nocmpoumv 6 npocpamme Bruker WinEPR Processing cnexmp OIIIP,
npeocmasienuvili. 6 Gopmame cnekmpa Bruker XEPR  (6unapmueii ¢haiin
filename.dsc u filename.dat )

Jis Toro, uToOsI ipenctaBuTh ciekTp DIIP B Bruker WinEPR Processing Heooxommumo:

1. OrtkpeiTh nporpammy Bruker WinEPR Acquisition u aktuBusuposats omnmio «File—Openy.

2. B otkpeiBmiemMcst okHe BeiOpath TUN dpanna — «-BEST Spectra» — puc.17. B manke « CLIENT» na
Pabouem cTone BeIOpaTh CBOIO MAankKy M HaTW B Hel (aiin mHTepecyromiero Bac crnekrpa ¢ pacmmpeHuem
filename.dsc. B pesynbrare Haxatus kiaBuimi «OTKPbITb» Mpou3oiaeT 3arpyska TpeOyemoro ¢aiima B
nporpammy Bruker WinEPR Acquisition.

=
File “Setup Parameter View Options Help
Olal@lalsl slxlold 2ol Bl Hlalis] o/l x| ool @ @| ==

. e e Receive Lovel Tempeiatus

Nanca: [ J; MACTEF - ~®E-
Wias | QaTa wsmerenus
UHUCUHSW.DSC 08.04.201515:05

Puc. 17

3. B pesynbrate Ha skpane nporpammsl Bruker WinEPR Acquisition nosiBUTcst Tpedyemblii CLEKTp — pHUC.
18. [lyst Toro, 4ToOBI MEepeTH K ero peaakTupoBaHuio B mporpamme Bruker WinEPR Processing HeoOxoaumo
Haxkath kHONKy WIinEPR B nipaBoii BepxHeii uactu rimaBHoro MeHto nporpammsl Bruker WinEPR Acquisition
(oTMeuena Ha puc. 18 yepHOU CTPEIKOil).
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WinEPR Acquisition - [auCu35-000.05C] =R =<
.Flle Parameter Acguisition Processing View Options Window Help = &)=
DislS|E@ <|x|e]x| Qe BlQIe] wlalalv] o] almoe wm

’i Frequency: GHz AFC Receiver Level Tempersture

— « IEAC—] ———

Power: g Diode Hall Field
NG (. [ [ —
Intensity

0.3

0.2

-0.0

=01

-02

-0.3

04

0.5

08

-0.7

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 400 E00 200 1000 1200 1400 1600 1200 2000 2200 2400 2600 2800 3000 3200 3400 2800 3800 4000 4200 4400 4600 4800 SOO0 S200 5400 5800 SBO0 [G]
NUM

e i~ 777 i P
@l,@.l 0“’6"@[] m‘""ﬁg""):za}ﬁ?mq
Puc. 18
4. s toro, uroObl HauaTh paboTy ¢ naHHBIM (aiiinom, HeoOxoaumo B mporpamme Bruker WinEPR

Processing aktususupoBath onuuio «\WINEPR System — 1D Processing» — puc. 19. B pesynbrate Ha
9KpaHe MOSIBUTCS UCXOHBIN criekTp. Ecim 3Toro He mpou3oInio, ooparurecs K cnenuanucty PLI.
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Puc. 19
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5. Kax npouzsecmu onpeoenenue u yoanenue 6a3080u TUHUU NO 3A0AHHBIM
mouKkam 8 cnekmpe npu nomowju npoepammsl Bruker WinEPR Processing.

st toro, utoO6sl B mporpamme Bruker WinEPR Processing mpomsBectu ydeT W BbIYMTaHHE 0a30BOM
JIMHUY, TpeOyeTcs:

I. OTxpbITh (haiin ¢ momouisio nporpammsl Bruker WinEPR Acquisition (cM. COOTBETCTBYIOIIUI pa3aen
4 Kak omxpoims 015 pedakmupoganus 6 npoecpamme Bruker WinEPR Processing cnexmp OI1P, nonyuennviii 6
npoepamme XEpr).

2. Jns Toro, 4TOOBI ONpenenuTh 0a30BYI0 JIMHUIO CIEKTpa, HeoOXxomumo BbIOpaTh omiuio «1D
Processing—Baseline Correction...». B pe3yabrare nporpamma mepexoauT B pexuM paboThl ¢ 0a30BOM
nuHuen - puc. 20.

WINEPR System/ 1D-Processing =N

File  Baseline Comrection  Parameters Display Options Help

| 1]

' 1: Spectrum send from WinEPR ACQUISITION --- picked at 16:36

0.3
0.2

D.'L:I

-0.0_

-0.1_

-0.2_

-0.4_
-0.5_

-0.6_

-0.7_

T T T T T T T | T T T

T T
1000 2000 3000

Bl -0 lc|m @™ -

Puc. 20

3. Jns ompeneneHusl T€X TOYEK CHEKTPa, MO KOTOPBIM OyIeT MPOW3BOAMTCS pacyeT 0a30BOH JHMHUM,
HeoOxoauMo akTuBH3upoBarh omniuio «Baseline Correction—Define POINT». B pesynbrate nanHO#
OTICPAIMH TT0JIH30BATEIb MOXKET MYTEeM Ha)KaTHsl JIEBOW KHOMKOW MBI BO3MOXXKHO BBIOpaTh 710 50 TOYeK s
nocyenyromero pacuera 6a3oBoit muuun. Ilpu 3ToM BBIOpaHHBIE TOUKKM OTMEUAIOTCs KpacHbIM — puc. 21. Ha
9TOM PHUCYHKE YEPHBIMH CTpPEJIKAaMHU OTMEYEHBbI OOJIACTH, IJIe HAXOAATCA TOYKH, BBIJICJIECHHBIC KPACHBIM IS
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pacuera 0a30BOM JIMHWW. BBIOOp TOYEK, KOTOpBIE HEOOXOAMMO BKIIOYUTH B pacdyér 0a30BOW JIMHHH,
OTIpe/IeNIAeTCS. B 3aBUCUMOCTH OT YCIIOBUHM SKCIIEpUMEHTA Ui MOJMyuYeHUsl JTUHEHHOW 0a30BOM JTMHUU U TakK,
4yTOOBI HE 3aTparuBaTh curHai crnexrpa JIIP.

™ WINEPR System/ 10-Processing | |
File  Baseline Comection  Parameters Display Options Help

1]

' 1: Spectrum send from WinEPR ACQUISITION --- picked at 16:36

0.3
0.2
o.q

0.0 {}
01 s

-0.2_

-0.3_
-0.4 |
-0.5_
-0.6_
-0.7_
T T T T | T T T T I T T T T 1 T T T T [ T T T T I T T T T |
[ 1000 2000 3000 4000 5000 [G
'@ e ’ =) O IGHEH” e EEG
Puc. 21
3ameuanue:
° OTMEHUTH BBIOOP MpEebI Ayl TOYKA MOKHO ITyTeM Ha)KaTHUs MPaBOH KHOMKOM MBIIIIH.
° Jnst pacdera 6a30BOM JIMHUK HE UMEET 3HAYCHUS, B KAKOM MOPsiAKe OyayT BHIOPAHBI TOYKHU CIIEKTPA.
4. st Toro, 94ToOBI ONpeAeNuTh T€ 00JACTH CHEKTPa, BCE TOYKH KOTOPBIX OYIyT HCIOIB30BATHCS IS

pacdyera 0a30BOil JTMHHMM HE0OXoaMMO HeoOxoauMo BbeIOpath ommmio «Baseline Correction—Define
Region». [lasiee, nepemeriias JIeBOi KHONKH MBIIIH JHHAU ONPEICIUTh HEOOXOAUMBIC OOJIACTH CHEKTpa —
puc.22.

[IepexmroueHne MeXAy JEBOM U MPABOM JIMHUEN IPAaHULIBI OCYILECTBISAETCS HAXKATHEM JIEBOM KHONKOW MBILIN.
3aBepiieHne BbIOOpa oOjacTed cHekTpa Ui MOCIAEAYIOMIEro pacyeTa 0a30BOM JMHUU OCYIIECTBIISETCS
Ha)kKaTUEeM TpaBOi KHONKU MbIIU. [loBTOpHOE HaXxkaTue MpaBoi KHOMKOW MBIIIN yOUpPAeT BhIIEICHUE yUacTKa
CIEKTpa, CACIIAHHOE TTOCIECTHUM. TakuM 00pa3oM MOKHO BBIZICIHTH 10 10 peTHOHOB B CIIEKTpE.

Ilocne 3TOro MOXHO BBIOpaTh €lle OAHY OOJACTh CHEKTpa Uil pacdyera 0a30BOW JIMHUHM, @ OTMEYEHHBIN
y4acTOK OyZET BBIJCJIEH CHU3Y KPAacHOU JIMHUEH (Ha pHc. 22 OHa OTMEUYEHA YEPHOU CTPEIIKOi).

3aBepluaeTcs Mnpolece BblaeaeHUs pernoHoB HaxkatueM kinasuim SHIFT + ESC.
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B WANEPR System/ 1D Processing ==

File  Baseline Correction  Parameters Display  Options Help

1: Spectrum send from WIinEPR ACQUISITION --- picked at 16:44

0.3

0.2
0.1#_

-0.0_

-0.1_

-0.2_
-0.3 |
-0.4 |

-0.5_

-0.6_

-0.7 |
O

1000 2000 3000 4000 5000 [G]
G OSSN

Puc. 22

OOpamraem Bamre BHUMaHue, 4TO HeoOXxoauMo BbIOpaTh onmuio «Baseline Correction—Function-
Extrapolate» s Toro, uTtoObl BMecTO pacdera 0a30BOM JIMHHHM TOJBKO B IMPEIBAPHTEIBHO BBIICICHHOM
001acTH, KCTPANOIUPOBATH PACCUUTAHHYIO 0a30BYIO JIMHHIO HA BECh CIICKTD.

5. Janee HeoOXOAMMO BBIOpaTh MOAXOMSANIMIA THI (YHKIIMU JJs pacueTa 0a30BOH JMHUU W3 CITUCKA
JMOCTYNMHBIX (PyHKIuA. JIaHHBIH CHMCOK JOCTYNEH TMpW BBIOOpPE MapaMeTpOB MEHIO «Baseline
Correction—Function - ...»

- Two Point - nepBas u nmocnenHsis Touku criekTpa Oy IyT COeTUHEHBI IPSMOH TuHKEH. Bee octanbHbie
OTMEUYEHHBIE TOYKU UTHOPUPYIOTCS. DTOT PEXKHUM JOCTYIEH TOJBKO MU onpesesieHuu 0a30BOM JTUHUU
10 TOYKaM CIIEKTpa, HO HE B CIIy4ae MOCTPOCHUsI 0a30BOM JIMHUU 1O BBIJCIICHHBIM Y4aCcTKaM CIIEKTpa.

- Point to Point - BriOpanHbie TOUKH crieKTpa OyIyT COCIMHEHBI MPSIMBIMU JIUHUAMHU. DTOT PEKHUM
TaKKe JOCTYNEH TOJBKO IMPU ONMpEACieHHH 0a30BOI JIMHHM MO TOYKAM CIEKTpa, HO HE B CIydac

MMOCTPOCHUA 0a30BO¥ JIMHUH T10 BBIJICJICHHBIM y4YaCTKaM CIICKTpPaA.

- Cubic Spline DJra onmus coeauHseT OTMCUEHHBIC TOYKH CIIEKTpa KYOHMUYECKHUM CIUTAHHOM.
OrpaHHqHBanmee YCJ'IOBI/IC JUIA HpI/IMeHeHI/ISI JOAHHOT'O aHFOpI/ITMa COCTOHUT B TOM, ‘ITOGBI aTa (bYHKI_II/ISI
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Obula ycToiuMBa B JaHHOH TOYKe. Pesynprupyromas 0a3oBasi JHHHS MPOXOAWT Yepe3 KaKAYIo
OTMEUYEHHYIO TOUKY.

- Constant - nonuHOMUaNBHBINM ANTOPUTM pacueTa 6a30BOM JIMHHU.
- Linear - monmmHOMHaIbHBIN aITOPUTM pacueTa 0a30BOM JIMHUH.

HpI/I BBIACIICHUU AOCTATOYHOI'0 KOJMYCCTBA TOYCK I pacycTa 0a30BOM JIMHUU AOCTYIIHBI TaK»KC
CJICAYIOIUC MOJIMHOMUATIBHBIC CII0COOBI OIIPCACIICHUA 0a30BOH JIMHUH:

- Quadratic
- Cubic

- 4-th Order
- 5-th Order
- 6-th Order

[Tocne BbIOOpa Bcex HEOOXOAUMBIX MAPAMETPOB U MOTyUYeHHs 0a30BOM JIMHUHU, KOTOpasi MpeAcTaBlieHa KpacHO!
JUHUEH MOBEpPX MCXOIHOTO CHEeKTpa (puc. 24) CTaHOBUTCS AOCTYIHA OMNEpPAlUs BBIYUTAHUS TTOTYYCHHON
0a30BO# JIMHUM M3 UCXOJHOTO CIEKTpa. B maHHOM ciydae ObUT Mcnonb3oBaH mosuHoM = 5-th Order, tak kak
MPU BBIYMTAHUM JTaHHOW 0a30BOM JIMHUHM HAWIYYIIMM O00pa3oM MOJIy4aeTcsl MPUBECTH K HYJICBOMY 3HAUCHHIO
Te yuactku cnekrpa JIIP, rae HeT mone3Horo curHana.

WINEPR System/ 1D-Processing {IF=N =

File  Baseline Correction  Parameters Display Options  Help

K

' 1: Spectrum send from WinEPR ACQUISITION --- picked at 16:44

-0.4
-0.5.
-0.6
0.7

T T T | T T T T I T T T T I T T T T | T T T T ] T T T T I

| 1000 _ 2000 3000 4000 5000 [G]

e .o w[HE M = |

Puc. 24
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st BBIYUTAHUSA 0a30BOit JINHUA HEO00X0IUMO AKTUBU3UPOBATH OIIIIUIO «Baseline
Correction—Substract». Pesynbprar npoaenanHoi onepanyu npuBeeH Ha puc.25

WINEPR System/ 1D-Processing [ <

File Baseline Correction  Parameters Display Options Help

1]

' 1: Spectrum send from WinEPR ACQUISITION --- picked at 16:44

0.3
0.2
0.1
-o.o%

-0.1_

0.2
0.3
0.4
0.5
0.6

0.7

I | I Ll l I
1000 2000 3000 4000 5000 G

ARSI I

Puc. 25

Jlnst Toro, utoObl BepHyThesi B pexkum 1D Processing, HeoOxoaumo aktuBu3upoBarth omimio «Baseline
Correction—Return» .

Jlnisi coXpaHeHUs CIEKTpa, MOJY4YEHHOrO IOCie BbIUMTaHUS 0a30BOM JMHUHM, HEOOXOIUMO aKTHBU3UPOBATH
onuuto «File — Save as...». ®aiin cnektp OyzneT coxpaHeH B BHe OMHAPHOTO (aiiia ¢ pacIIMPEeHUSIMH .par
u .Spc.

Hns ux xouBeprauuu (aiin criekrpa B popmat ASCII HeoOxomumo oTKpbITh B porpamme Bruker WinEPR

Acquisition u Bocmosib30BaThes omiueit MmeHio «File — Export...». Tloiy4eHHbIi cieKTp OyIeT COXpaHEeH B
TEKCTOBOM (popmare ¢ paciimpeHieM .asc — puc. 26.
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WinEPR Acquisition - [auCu35-000_winepr_baseline.par]
.F-l(— Parameter Acquisition” Processing View Options  Window  Help

DlasE@ o x|o|x| Do+ B0 wl ] o o |
S Frequency: GHz AFC Receiver Level Temparature
— e
Power: g Diode Hall Field
D i | [ | —
Intensty
0.3
02 _ T —
] Export spectrum as... =
Mana: [ )i MACTEF x| ~BcE-
el L Wi = Aata nzmenenua Tun
= Her SAEMEHTOR, YACBNETROPAIOLLMX YCNOBHUAM NOMUCKA.
Hepasrue
mecTa
-0.0 -
Paioww cTon
-0.1 =
EwGniotexin
02 &&
Komnsiotep
s @ “ i » 3
Ceme Vivs sanna: [euCu35-000_vinepr_bassine =] Coparmm
Tim Ganna: ASCI| Spectrum (" asc) - Omviena
24
=0.54
08
07

200 00 00 B0 1000 1200 1400 1600 1600 2000 2200 2400 2600 2500 3000 300 3400 3000 600 4000 6200 4400 4600 <G00 SO0 5200 5400 5600 5600 (3]
NUM

B S99 ¢6["][HE] :

Puc. 26

17:00
23.01.2017
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6. Kak onpeodenums 3nauenue g-chakmopa 6 npocpammuom naxeme Bruker WinEPR
ons cnekmpa IIIP, npeocmaenennozo 6 popmame Bruker XEPR (bunapmsiii ghatin
filename.dsc u filename.dat) unu Bruker WinEPR (6unapnwiii ¢atin filename.par u

filename.spc)

Jliist TOorO, 94TOOBI ONIPEIeNTh 3HaUCHHE g-hakTopa B mporpammHoM nakete Bruker WinEPR nmnst criekrpa OI1P,
npencraBineHHblii B (opmate crnekrpa Bruker XEPR — (Omnapubiii ¢aiin filename.dsc u filename.dat),

HE00XO0IUMO:

1. Orkpeits mporpammy Bruker WinEPR Acquisition u aktuBusupoBats onuuto «File — Openy.

2. B otkpsiBiemcst okHe BoiOpaTh TN ¢panna — «BEST Spectra» — puc.27. B aupexropun « CLIENT»
Ha PaGoueM crosnie BHIOpaTh CBOIO MANKy M HATH B Hel (aiiil MHTEPeCyIOIIero CIeKTpa ¢ pacuIMpeHueM
filename.dsc. B pesynprate Haxkatus kiaBuimm OTKPbITb mpou3oiaeT 3arpy3ka tpedyemoro (aiiia B
nporpammy Bruker WinEPR Acquisition.

i _— e e e - - e N - . EA T
I File Setup Parameter View Opbons Help : i
| D2l S]| o] x| ol 2lol Elele] Hlalile] o]l ] ool )|

AFC___  ReceiverLevel

| o=y | - GH
e EEAE

BIFEY Porboryied 46022017 1042
0 s vssaeseren: 06.02.2017 1000 J602.2017 1046
a2 208 00 6022017 1013

.| al0_258 000.05C 06.02.2017 11:42
06.02201711:43
06.02201712:14
06.022017 12:16

06.02.2017 1305
06.02.2017 13:08

[20_258_00w DSC

[BEST Spectra (" doc) -] omes |

Puc.27

B ciyugae, ecnim koppeknus 0a30BOW JIMHHH ObLIa TPOW3BE/ICHA B mporpamMmHoM nakere Bruker WinEPR u
MOJTyYCHHBIH (it ObUT coxpaHeH B BUae OnMHapHOTO (aitna ¢ pacmmpenusmu filename.par u filename.spc
(cMotpuTe pasmen Kax npouzeecmu onpedenenue u yoaienue OA30601 TUHUL NO 3A0AHHBIM MOYKAM 8 CheKmpe

npu nomowu npoepammvl Bruker WinEPR Processing), TO B OKHE OTKPBITUS HYXHOTO (haiia crekTpa

He00X0AUMO BbIOpaTh (hailsl ¢ pacCIIUPEHUEM .par.

B pesynbrare Ha skpaHe OyAeT mpenctaBieH TpeOyemMblil ciekTp — puc. 28.
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£ WinkPR Acquisiton - (30,298 00wDSC]
File Parameter Acquistion Processing View Options  Window Help
OISR o x| o] Dol E@IB] WKlalzl o|- 1] clulolel Biml
AFC Recerver Level

[ eHe

Puc.28

3. [anee mHeodxoaumo BeiOpaTh onmmu «View — X-Axis Unit — g-Factor» — puc. 29.

o WinEPR Acquisitin 3 =
File Parameter Acquisition Options  Window Help ) [—lelx
Dlajwlale /T B1610| 30112 »1-11] Glnlole] M|
i =
M | ...~ =
_ ¥ Instrument Monitor Diode Hal Fie
(— ... ===
Gnd
Scaling ... »
Zooming
Distance
Data Cursor
Display Type ’
v Delaut s unit . I
Imaginary Part
g-Factor

[ Ml [

Puc. 29

B pesynbTare B mpaBoM HMKHEM yrity okHa nporpammsl Bruker WinEPR Acquisition nmpu HaBeeHUu Kypcopa
Ha TOYKY CIEeKTpa OyJeT 0ToOpaXkaThCsl 3HAUEHHE COOTBETCTBYIOIIETO g-pakTopa — puc. 30.

26



A Py i View Options Window Help —
D|&|SB|&| ¢|x|ox Olmfe B0 wlall] ofml 1] @@ ﬁlﬁﬂ
frr [ = | G EE L

Aternstion; dB

Diode Hall Fie

20032 20020 20008 19997 19985 19973 19961 l9940 19938 19926 19914 [g-Factor]
[NUM | X= 2.00414 g-Fai| Y= 065

2018 20176 20184 20152 20140 20128 20116 20104 20082 20080 20088 20058 20044

Puc. 30

4. ]lns MOBBILICHUS TOYHOCTH OIpeNeNieHusl g-(hakropa HEOOX0IUMO akTUBHpOBaTh omiuio — «Kypcop B
BHU/e JUHUM». /)1 3TOro Hy)KHO HaXaThb Ha COOTBETCTBYIOIIYIO KHOIIKY B IJIABHOM MEHIO TPOTPaMMBI
Bruker WinEPR Acquisition (oHa oTmMeueHa KpacHOU cTpeikoit Ha puc. 30). B pe3ynsraTe mepeaBuras
KypCop MOXHO ONpPeNeNuTh g-PpakTop 1000 Touku criekrpa — puc. 31.

Em.‘:mw__.i_ % :
File Parameter Acquisition Processing View Options Window Help - [=] =]
= " ™ a [
D|&|eE|& o|x|olx] Hofe B Wllale| o] ajwlo|e] i
I ooy —  GHz AFC Flecerves Level
R ;o = [ [ —
o
104
B4
5
4
2
-2
4o
B4
51
101

124
T ae e T o T 7 = — T— T- T T T T T T T S T - T T
20188 20178 20164 20152 20140 20128 20116 20104 20092 20080 20088 20056 20044 20032 20020 20008 19957 19965 18573 19961 9049 19908 Lh 19914 .’Iﬂ
[NUM | X= 2.00410 g-Fa =

Puc. 31
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3ameuanue — obpamume 6HUMaHUe, YMO 3HAUeHUEe Z-PaKMopa onpeoensemcs ¢ Y4emom napamempos,
ABMOMAamMuyecKu NOJIYYeHHbIX U3 (ailia onucanus napamempos cnekmpa filename.dat (cnekmp 6 npoepamme
Bruker XEPR coxpausemcs 6 sude ounaproeo ¢aiina filename.dsc (¢aiin cnexmpa) u filename.dat (¢aiin
napamempog cnekmpa)). Ilocmompems napamempsi Mod#cHo, 8blopas onyuro «Parameter — Experiment...» —
puc. 32.

25 WinEPR Acquisition - [a0_298_00w.DSC] - ™ [=2lE] % |

B fie Parameter Acquisition Processing View Options Window Help [=[=1x]

DI2l=(R&@| s|x|ol DOFF B@Ie| wilale] ol | ojEelel sl
L T AFC _ i

Receiver Level

Standard Parameter - a0 298 00w.DSC —
£ e ;
Espeiment X - ¥: o 'r-Sweep -
1 1 Signal Channel
CFg=2) r o ol Bl
Center Field 3450.000 [ : _E:" EE;Q_]:U_ o
o B oduilation Frequency gﬁ 2
F3] ceo

(| Hall

Sweep Width
Static Field E00 =6 Hodisim el SIUT
L | Modulation Phase 0.00
- Mictowave Bridge - Offset [E.M_E %
Frequency [asai7z 6Hz Time: Constant [050 2] meee
Alteraiztor & ConversonTime  [512  [3] meec

Powet 1 506002 T Sweep Tite see
| | sep [ Ele Harmoric: 1 e I
= Temperalure Unit ‘
Tempeiatze = 3 Resolution in X 2048 =
Murmber of %-5cans |1 =
St 100 K
L E Riesolutionin'¥ — H

g ,— fes Repetitive Mode m

T

20188 20176 20164 20152 20140 20128 20116 20104 20092 20080 20068 20055 20044 20032 20020 20008 18997 19985 19073 19961 19949 19938 19026 19014 ([g-Facter]
Lg [ INum [ 1. Al

Puc. 32
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7. Kax onpedenums wiupuny aunuu 8 npoepammuom naxeme Bruker WinEPR ons
cnekmpa IIIP, npeocmasnennviii 8 hopmame cnexmpa Bruker XEPR (bunapHuviii
Gatin filename.dsc u filename.dat ).

st Toro, 4ToOBl ONMpPENeINTh MUPUHY JUHUM B mporpammuoMm nakere Bruker WinEPR mns cnekrpa JIIP,
npencraBneHHblii B ¢opmarte cmekrpa Bruker XEPR — (Ounaphbiii ¢aiin filename.dsc u filename.dat),
HEO00XO0INMO:

1. OTkpHITh (aiin ¢ momorrsio nporpamMmmel Bruker WinEPR Acquisition (cM. COOTBETCTBYIOIINNA pa3iei

4 Kax omxpoimb 015 pedakmuposanus 6 npoepavme Bruker WinEPR Processing cnexmp OIIP, nonyuennulii

6 npoepamme XEpr)

2. B nmomyueHHOM OKkHE paboThI co ciekTpoM B iporpamme Bruker WinEPR Processing BeiOpath onmuio
Display — Distance... (puc. 33).

Pw:_usmsmwi Proc

File 1D-Processing Parameters

Options  Help

Scaling
1: Spectrum send Expand...

125 Reset

Split Screen
10.0]

Compare
Restore
7.5] Substitute

View...

25 Display »
Data Type 4

0.0

3345 3350 3355 3360 3385 3370 3375 3380 3385 3390 (G]

Puc. 33
3. B pesynbTate Ha dKpaHe MOSIBUTCS BEPTUKAIbHAS JTUHUS JJIs ONPEACICHHS TIEPBOM TOYKU OTpEe3Ka JIJIst

onpeenaeHus: MUpUHbI JIuHuK criekTpa DIIP — puc. 34. Oukcanus JaHHOM TOYKU OCYLIECTBISETCS HaXaTHEM
JI€BOU KHOIIKH MBIIIIH.
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Puc. 34
4. Jlanee HEOOXOAMMO TIEPEMEIICHUEM BTOPOI JIMHUU ONPEACTUTh upuHy criektpa DIIP — puc. 35
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OOpaTuTe BHMMAaHHE, YTO MPH HaXKaTHH JE€BOW KHONKU MBIIIM MBI MOXEM (PUKCHPOBATh Kak JIEBYIO, TaK U
MPaByIO JIMHUIO ISl ONPEAENeHUs] MUPUHBI JTUHUH, POU3BOJIS TaKUM O0pa30M MEPEeKII0YeHUE MEXAY HUMU
JUTSL YITy4IIEHUS] TOYHOCTH.
5. BeIxon W3 pexxuMa ONpenesieHUs LIMPUHBI OCYILECTBiIAETCS myTeM cHsiTus (naxka Distance... B
COOTBETCTBYIOILIEM [TapaMETPE MEHIO — pUc. 36

™ WINEPR System/ 1D-Processing el
File 1D-Processing Parameters [ Display | Options Help
1 I Scaling » I
1: Spectrum send Expand... [ked at 17:20
125 Reset
: ' View -Cursor ‘i'
Split Screen
10,0, +/-prt 508
Ecmpare +-pos  -14.859[G]
Restore +/-val )
7.5 Substitute
o View...
1
.
L
25 Display »
Data Type »
0.0,
-25]
5.0
-1.5.
-10.0
-12.5]
T T T T Tl T T T
3345 3350 3355 3360 3365 3370 3375 3380 3385 3390 [G]
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8. Kax cenaoumo wymol 6 npoecpamme Bruker WinEPR Processing memooom
cKob3Awe2o cpednezo (Moving Average).

st Toro, uro6bl B nporpamMe Bruker WinEPR Processing mpou3BecTH CriaXMBaHHE IIIyMOB CIIEKTpa
METOJ/IOM CKOJIB3SILETO CPEAHEro, TpedyeTcs:

1. Otkpsith nporpamMmy Bruker WinEPR Processing u aktuBusupoars onmuto «File — Load»y.
2. B npupexropun «CLIENT» na Pabodyem croie BbIOpaThb CBOIO MNamnKy M Haith B Hell (aiin
HMHTEpPECYIONIEro Hac crekrpa ¢ pacmupenreMm filename.spce. B pesynprare mpou3onger 3arpyska

Tpedyemoro (aiina B nporpammy Bruker WinEPR Processing.

3. s toro, 4ytoObl HavaTh pabOTy ¢ maHHBIM (aitiom, HeoOxoaumo BeIOpath ommuuio « WINEPR
System — 1D Processing». B pe3ynbrare Ha sKpaHe MOSBUTCS UCXOIHBIN CIIEKTp — puc. 37.

Fle 10-Processing Panameters  Display  Options  Help

T WINEPR Syten 10-Procering T S ———— R —— > -

- - -
]

Puc. 37

JInst TOro, 4TOOBI OTKPHITH TUAJIOTOBOE OKHO CIIIa)KMBAaHUS IIYMOB C MOMOLIbIO (GuibTpa «CKOJNb3sIIee
cpennee» (Moving Average), HeoOxoanmo akTuBu3zupoBats onmuo «1D Processing — Filter...».

B oTkphbIBIIEMCS B pe3ysibTaTe JaHHBIX ONEpalMii JUATOTOBOM OKHE — puc.38 - HEOOXOAMMO YCTaHOBHTH
KOJIMYECTBO TOYCK BHIOOPKM M HaYMHAs OT TpeX TOYeK W BeIOparth Thn (uiastpa Moving Average.
Vcnonb3yst METOJT CKOJB3AIICH CPEIHEH, pa3pellicHO YCTaHABIUBATh YUCIIO TOYCK BBIOOPKHU HE BBIIIC, YeM
15, HO OHO JOJDKHO OBITH HEUYETHBIM.

Ecnm mar ckonp3simieldd  CpeIHENd  BBIPAKECH YeTHBIM  YHMCJOM, TO MOJYYEHHBIE  CKOJB3SIIUE
cpenHHE HeHTPUPYT. Onepanus HeHTPHPOBAHMS 3aKJII0YACTCS B INOBTOPHOM CKOJBXEHUU C IIArom,
paBHBIM JABYM. UHCIIO YPOBHEH CTIaXEHHOTO psijia OyJeT MEHbBIIIE HA BEJIMYHMHY IIara CKONB3SIIECH CPEIHEH.
B anroputme Moving Average mnporpammbel Bruker WinEPR Processing He mpemycMoTpeHa omeparus
LEHTPUPOBAHMUSI, TOITOMY N 0053aTENHHO AOKHO OBITh HEUETHBIM
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File 10-Procersmg
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K Tapc
e
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]
)
qj J Fom
& Moving iverage

]

Puc. 38

3ameuaHnue: AJ'IFOpI/ITM BBIUUCIICHUSA TTIO MCTOAY CKOJIB3AIICTO CPpECAHCIO MNPCACTABIIACT co00#1 BBIYHCIIEHUE
3HAYCHUC cpeduezo apudmtemuuecxozo 10 BLI60pKe U3 Nl TOYUYCK:
J+(n-1)/2

x,=C 2  x)/n

i=j—(n-1)/2

[ne: x; — j-as TouKa;
N — YUCJIO TOYEK B BBIOOPKE.
Kak nepBast, Tak 1 mocnennss u3 (n - 1) / 2 TOYEK UCXOAHOTO CIIEKTPA HE MOTYT OBITh BBIYMCIICHBI, [IO3TOMY

UM IIPHUCBANBAIOTCA 3HAYCHHUA IICPBOI'0 U MOCIICAHCTO 3HAYCHHI B PacCYUTBIBACMOM UHTCPBAJIC.

8. B namem nmpumepe Ha puc. 39 B pe3ynbTare NPOU3BEACHHOTO CTIAKUBAHUSA IIIyMOB CIIEKTPa METOJIOM
ckoup3smiero cpeanero (Moving Average) aist n = 15.
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Puc. 39

Jsist Toro, 4TOOBI B TajbHEUIIEM UCIIOIH30BATh MOMYUYSHHBIH critaxeHHbIH criektp DIIP B apyrux mporpammax
Uis  00pabOTKM JaHHBIX, HEOOXOAMMO COXPAaHUTh MOJIy4eHHBIH crnekTp B (opmarte filename.spc u

koHBepTupoBath B (opmar ASCII B mporpamme Bruker WinEPR Acquisition nmporpamuoro makera Bruker
WinEPR.

CpaBHenue ucxognoro crnekrpa JIIP u cnexrpa OIIP, nomydeHHOro B pe3ynbTare CIVIaKUBAaHUS IIyMOB
METOJIOM CKOJIB3SIIETO CpeaHero nmpuBeeH Ha puc. 40. CiekTpsl HocTpoeHs! B mporpamme Origin 9.

—— The initial spectrum
6x107 —— Moving Average, n=15

Intensity

2x107 - .

T T T 1
4000 6000 8000 10000

Magnetic field [G]

T
2000

Puc. 40
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9. Kax pacneuamamo cnexmp 6 npoepamme Bruker WinEPR Processing.

Jnst Toro, utoOBl BBIBECTHM Ha Medarh crektp B mporpamme Bruker WinEPR Processing HeoOxoammo
HeoOxoaumo BeIOpaTh onuuio File- Print Preview. [Toxydennslii pe3ynbTar npencTaBieH Ha puc. 41.

B WiNGPR System Frevewl)

BrimtSetup.. Pt Colors Betun

Date: 3032017 Time: 14:49

Filename: FASPECTRUMAWInE PRYBITel-001_1.5pc

«10~ 6]

60

1000 2000 3000 4000 50[0? 6000 7000 8000 9000 10000
G

Puc. 41

2. Jlns Toro, uToObl Tepeq BHIBOJOM CIEKTpa Ha TedaTh BBIOpaTh HambOoJee MOIXOASIIUNA CIOCO0
pacIOJIOKEHHUsI Ha JIUCTE TMeYaTH, a TAaKKe OPUEHTAIIMIO PUCYHKA HAa CTPAHUIIC M JAPYTHUE MapaMeTphl MeUaTH,
HEOOXOIMMO B OTKPHITOM OKHE MPEIBAPUTEIBHOIO IIPOCMOTpa CIIEKTpa akTuBU3upoBath omiuo Print Set Up
—puc. 42.
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Date: 3032017 Time: 14:49
Filename: FASPECTRUM\WInEPR\BiTel-01.1.5p¢

BRUKER
<O

[+10~ 6]

B0

Puc. 42

AxrtupoBanue omuu Print 3amyckaer moAroToBKy CTpaHUIIBI Ui TEYaTH B COOTBETCTBUHU C TapaMeTpamMu
HACTPOMKHU MPUHTEPA U 3aIlyCKaeT IPUHTED.

JIJis BBIXOZa M3 peXUMa HACTPOWKH IevaTH crekrpa B nporpamme Bruker WinEPR Processing HeoOxoauMo
aKTHBU3UpOBaTh omiuio Return.
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10. Kax konuposams 6 Oyghep obmena 6 popmame pucyHka cnekmp 8 npocpamme
Bruker WinEPR Processing.

Axtuposanue omniuu File- Copy B nporpamme Bruker WinEPR Processing 1mo3BosisieT KOMUpOBaTh TaHHBIC B
oydepe oomena WINDOWS B ¢opmate pucyHka.

Takum 00pa3om, ’TO MOKHO MOIYYUTh CIIEKTPBI B TEKCTOBBIH Mpoiieccop B hopMare KapTUHKH.

EcTh 1OBOIBPHO MHOTO MPHIIOKEHHH, KOTOPBIE MOIICPKUBAIOT OOMEH JaHHBIMHU C HCIIOJb30BaHHEeM Oydepa
obmena. (T.e. MSWrite, MS-Office).

JIJiss ero BCTaBKM HY’KHO BOCIIOJIB30BAThCS CTAHIAPTHON KOMaHAOW BCTAaBKH JaHHBIX W3 Oydepa oOMeHa s
Bcex npuioxxkeHnid WINDOWS. Tlomydennsiii pesyastaT s nporpammbl Microsoft Word npuBenen Ha puc.
43.
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