«MICROSOFT OFFICE EXCEL»

JlucuurirHa
«IIporpammMueble cpesicTBa NPOPECCHOHAIBLHOM AESITEIILHOCTH »

Jlextop:

Cr. mpenoaaBareb Kageapbl « DIEKTPONPUBOJIA U FIEKTPOOOOPYIOBAHUS»
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HazHaueHue 31eKTPOHHBIX TAOJIHIL

IIporpamma Microsoft Excel orsOCHTCS X
KJIACCYy MPOTPaMM, HAa3bIBACMBIX 2/1eKMPOHHbIMU
Mmaoauyamu.

Tabnuuneni mponeccop Excel Bxogut B cocTaB
nakera Microsoft Office m npegnazmaden ms
MaTE€MaTUYECKOM OOpadOTKM W BHU3yaJIM3alluU
YUCJIOBBIX MACCUBOB JIAHHBIX.



[ IpenMyIIECTBO SJIEKTPOHHBIX TAOIHIL

[ IpenMy11eCTBO 3IEKTPOHHBIX TAOIHII;

Korna BbIUMCIIEHUS JOCTAaTOYHO CJOXHBI U
MHOTOKPATHO IOBTOPSIOTCS;

Korga He00X01MMO IMPOBECTH aHAIN3 JAHHBIX;

Korma HeoOXoauMo co3garh 0a3y OAaHHBIX U
paboTaTh C HUMU.



mxeHnepusie pacuéTel B EXCel

JIns MHOTMX HWHKCHEpPHBIX pacuéToB B EXcel
ITOJIE3HO HCII0JI30BaTh ITAKET aHaun3a,
TOCTYIIHBIU I10 Y TH:

Cepsuc / Hagctpotiku / [1akeT aHanu3a.

JIaHHBIN IAKET PEKOMEHIYETCS BKIOYATh MEPE
HagajaoMm padoTsl ¢ Excel.



A0CTYHEIE HAACTROHEHM!
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3amyCK OporpaMMBl

J171s1 3ammycka mporpaMMbl MOXKHO MCIIOJIb30BaTh.
Apaeik Ha paboYEM CTOJIE;

KHorky IIyCKa TJIABHOT'O MEHFO
(ITyck/IIporpammer/ Microsoft Excel);

KonrekctHoe MeHO (OTkpsiTh/IIporpaMmmer/
Microsoft Excel);



BBIXo U3 IIporpaMmebl

BBINTH U3 IpOorpaMMbl MOKHO OJTHUM U3
CIEIYIOIIHUX CIIOCOOOB:

BbI3BaTh KoMaHay File/Close (Paiinn/ 3akphITh);

IIEJIKHYTh HA KHOIIKE C KPECTUKOM B CTPOKE
3arojoBka okHa Excel;

Ha)XKaTh KOMOMHAIUIO Kiaasunl Alt+F4.



NuaTtepderic mporpammel EXCEL
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CtpykTypa uHTepdeiica

1. Cmpoka 3aconosxka. (CTpoka  3arojgoBKa
pacmojoKeHa B BepxHel dyactTu okHa EXcel m
COIEPKUT UM IIPUIIOKCHUS U UMST KHUTH.

2. Cmpoka menro. OHaA COOCPKUT IJIABHOE MEHIO
IIPOTPAMMEBI.

3. llanenu uncmpymenmos. 11aneb MTHCTPYMEHTOB
COICPKUT PsAJ KHOMNOK, MNPEIHA3HAYCHHBIX JJIS
OBICTPOM AKTMBH3ALMK KOMAHJ MEHIO M (PYyHKIUM
IIPOTPAMMABI.

4. Cmpoxa ¢popmyn. Ctpoka (hopMysl pacloiaoKeHa
HUKE IIAHEJIUW HHCTPYMEHTOB. (OHa SBIAETCA
OTJIMYUTEIBHOM  OCOOCHHOCTBIO  DIICKTPOHHEIX

taomuir EXCEL.



5. OcHosnas yacmvb OKHa — IycTas TAaOIUIIA.

PeanbHblll pazMep TaOauubl — 250 CTOJOIOB U
16384 crtpoku. [{ms mepeMenieHust IO TaOIHIe
ClipaBa M CHH3Yy paclojlaraloTcs  JUHEHKHU
OpoKpYTKU. (OCHOBHON CTPYKTYPHBIM DJIEMEHT
TaOJINIBI — STYCHKA.

0. [locneonsisi cmpoxa okHa — Ha3bIBA€TCS CTPOKOU
cocTtossHus. (CieBa OHAa COIEPKUT KHONKH IS
epeMelICHUS 10 padOYuM JIMCTaM M ““KOPEILIKH
pado4YMX JIMCTOB, KOTOPBIE MO  YMOJYAHHUIO
coaep:kar Ha3zBaHMs aucToB: JIuctl, JIuct2 u T.1.



Crpoka popMyi

Cmpoxa ¢opmyn COCTOUT U3 TPEX YaCTel M C ¢e
OMOIIBIO IPOU3BOJUTCSA 00pabOTKa COAECPKUMOIO

AYCCK.

IlpaBasg wyacTtb 3TOM CTPOKH
OoTOoOpakaeTcs COACPIKUMOE
AYECHKHU, KOTOPOE MOYHO
PENAKTUPOBATL C  ITOMOIIBIO
KHOIIOK, PAacCIOJIOKECHHBIX B
yenmpe CTPOKH.

B  JieBOM  4YacTu  CTPOKH
GopMyl  pacHoOJOKEHO Hoje
UMeH, B KOTOPOM YKa3bIBaCTCs
aJIpeC aKTUBHOU AYEHKHU

l{l DQain [lpaska Bwa Bcraeka
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DopmyIIbl

OCHOBHBIM CpEACTBOM aHaliu3a M OOpaOdOTKH
BBOAUMBIX B TaOJMIy JAaHHBIX  SIBJISIOTCS
dopmynbl. C HMX IIOMOILIBK JAHHBIE MOXKHO
CKJIaJblBaTh,  yMHOXaTb W  CpaBHUBATh,
IPOU3BOAUTE HAJl HUMU APYTHUE OIEPALIUU.

J1JI BBINIOJHEHUS CTAHAAPTHBIX BBIYUCICHUU —
KaKk CIIOXKHBIX, TakK H NOpocTeix — EXcel
npemiaraeT OOJIBIIOE KOJIMYECTBO BCTPOECHHBIX
(PYHKIIUM, KOTOpPBIE MOXHO BBI3BIBATH B

dhopmynax.



Qopmyna  —  ITO  BBIPAXKEHHE,  KOTOPOE
HAQUMHACTCS 3HAKOM PABEHCTBA M OIPEICIAET,
KaKHE€ pacydeThl HY>KHO IPOHU3BECTH HA padoyem
JIACTE.

dopMmysia B AYEHMKE  MOXET  BKJIKOYATH
CJICAYIOIIMUE BJIEMEHTBI. YMCIOBbIE U TEKCTOBBIE
3HAQYEHUSA, CCBHUIKM Ha JpPYrue SYECHMKH, 3HAKH
MATEMATHYECKUX M JIOTHYECKUX OIlepanuu, a
Takke oOpalleHus K (DYHKIIMSIM.

[Ipy BBIUMCICHUM (QOPMYIBI  HCHOIB3YETCS
MOPSIJIOK JIEUCTBUU, IPUHATHIA B MaT€MaTHUKE.



[IpaBuna paOOTEI ¢ popMynamMu

1. popMmyiia Bcerna HaYMHAETCA CO 3HAKA =,

2.(hopmyia MOYKET COACPKaTh 3HAKH
apupmMeTuecKux omepanuii + — - / (CIoXCEHHE,
BEIYNTAHHUC, YMHOKCHUE H ICIICHUE);

3.ecnu (opMyaa COOECPKHUT ajpeca sUYeeK, TO B
BbIYUCJIICHUU YYACTBYET COAECPKUMOE TUEUKHU;

4. 111 TIOJTYYEHHUS pe3yJibTara HaxMure <Enter>,



BrinonHeHue 4eMcTBUM B (popMyliax

IIpy BBIYHCICHHM 3HAYCHUS apUPMETHYECKOTO
BBIPAXKCHUSI ONEpallMyd BBINOJIHSIOTCS CJIE€BAa HAPaBo
C COOJIIOJICHUEM TPEX YPOBHEH MPUOPUTETA.

1. CHauana BBIINOJHSIETCS BO3BEJICHHE B CTCIICHD,
3aT€M YMHOXKCHHME W JICJICHHE, 3aTe€M CJIOKCHHE U
BBIYUTAHUE.

2. IlocaenoBareabHOCTh BBIIOJHECHUS  OIEpaIdi
MOKHO U3MEHHUTH C IIOMOIIBIO KPYIIIBIX CKOOOK.

3. Ilpum Hamumuuu CKOOOK CHa4dajda BBIYHCIISIIOTCS
3HAYCHUS BBIPAKCHUM, 3allMCAHHBIX BHYTPH CKOOOK
HU3IIETO YPOBHS (B CaMbIX BHYTPEHHUX CKOOKax), U

T. 1.



IIpumep npocTeunllien ornepanuu

YMHOXUTD 2 2

JI1st 3TOro BBIACIMM JIIOOYI0 SYE€HKYy B TaOJIHIIE,
Hanpumep A2
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Haxxmem Enter
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[IoAroToOBUTH TAOIMIy YHCEI

1. B sueriky A3 BBeaeM uuciio 1, B suenky A4 —
4yucio 2.




2. Beraeaum o0e suerku
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3. [Iporamum
MapKep BBIJCICHUS
BHU3, YTOOBI
3allOJIHUTh CTOJIOeI]
YHUCIaMHU.
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[IpencraBiieHuEe pe3yabTaToOB B Ipa(huueCKOM
BUIC

Microsoft Excel mpemocraBnser moab3oBaTeTro
BO3BMOJKHOCTH JUJIS BU3YaJIM3allUM YHCJIOBBIX
NAHHBIX W3 TaONHMIT B BUIC. OuUacpamm,
SUCMOPAMM U 2PAPUKOS.

JIngs  3TOro  HEOOXOAMMO  HCHOJIb30BaTh
[porpaMmmy, KorTopas HaswbiBactca Macmepom
ouazpamm. 1101p30BaTEIIIO TOJIBLKO HEOOXOAUMO
B OKHE JMajora OIPEJACIUTh IlapaMeTphl
N300paXKCHUS.



I'pacuk 3aBucumoctu COS( )

1. 3amagum 3HaueHms aprymenra COS( ) B
pagraHax B BHE TaOIWIBI YUCENl B suchkax Al-

Al8;

2. Jlna ymopomienums BBoma ¢dyHKmuii B EXcel
IPEAYyCMOTPEH crenuanbHbld Macmep ¢hynkuyuil,
KOTOPBIN MOXHO BBI3BATh Ha)KaThueM

nukTOorpamMmel f, B cTpoke dpopmyi.



3. B ciucke okHa Macmepa ¢yrkuuu BBIOHpaeM
xamezopuro pyHKIuM (MaTreMaTudeckue);

4. lanee BeiOepeM ¢yukmuoo COS( ) u 3anumem
ce B aueuky B1l;

5. B okHe Apeymenmol ¢hyHKyuu B CTPOKE YUCIO
BIIUIINTE MMEHA sTueek B Bule: 41:418;

0. 3amoaHUM C MOMOIIBIO Mapkepa Tadiauiy Bl-
B18 3nauenusamu gynaxiun COS( )
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cOos

A

1 0

2 1

3 2

4 3

3 4

6 g

7 6

g ; BozEpallaeT KOCHMHYC Y¥rna.
10 g

11 10

12 11 Yncno yron B paaMaHax, KooWHYC KoToporo TpebyeTon onpeaeniTe.
13 12

14 13

15 14

16 15

17 16 CnpaBka No ST GYHKLAW
18 17

19
20




B
1 0 1
2 17 0.540302
3 27 -0.41615
4 37 -0.98999
A 47 -0.65364
A 57 0.283662
7 6 0.96017
f 77 0.753902
q a" -0.1455
10 9" -0.91113
11 107 -0.83907
12 117 0.004426
13 127 0.843854
14 137 0,907447
15 147 0136737
16 167 -0.75969
17 16" -0.95766
18 177 -0.27516
19

20




[’ paduk pyHKIIHH

1. Bermenum mmoaHeid MmaccuB gueek A1-B18.
2. B BepxHeM MeHIO mIporpaMmbl EXcel BoiiTu

B panen «Bcmasxa» WM 3TOM pasleie BbIOpaTh
OITLINIO «/[uazpammar.

3. B nauamoroBoM OKHE BbIOpaTh TOYECUHYIO
auarpaMMy CO 3HAYCHUSMM, COCIMHEHHBIMU
CIJIaXKUBAIOILMMM JTUHHUSMHU.
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Pabora ¢ pyHKIUSAMU

Excel comepxur Oomee 150 BcTpoeHHBIX
(GyHKIUN A5 o0pabOTKHU AaHHBIX. [[j1s1 ymoOcTBa
MOWCKa BCE (PyHKIUH pPa3OUTHI HA KaTECTOPHH,
BHYTPH Ka)KJOHW KaTECrOPHM OHU OTCOPTHPOBAHBI B
an(aBUTHOM TOPSIIKE.

Kpome aToro ects aBe kareropuu — 10 HemaBHO
ucnoap3oBaBmuxcs”® W “llomHbld  andaBUTHBIN
[IEPEYECHb’, B KOTOPOM BCE€ BCTPOCHHBIC (PYHKIIUU
pacIiojiararoTcs B aji(paBUTHOM IOPSIJIKE.



JInss BcTaBkM (PyHKIMM B (QOPMYIYy MOXKHO
BOCIOIB30BaThCs Macmepom hyHkyut, IpA 3TOM
()YHKIIMH MOT'YT OBITHh BIOKEHHBIMHU JIPYT B IPYTa,
HO He Ooisiee 8 3a oguH pa3. I maBHEIMHU 3agadyamMu
OpU  HCIOJb30BAaHMM  (DYHKIUM  SIBJIISIOTCSA
ompeneciicHue caMor (byHKUMH M apryMeHTa. Kak
IPAaBUJIO, ApPTYMEHTOM SBJISIOTCS aJipeca S4YCeK.
Eciun HEoOXoOuMMO yKa3zaTh AUAIla30H S4YEEK, TO
IEPBBIM U MOCICOHUM aJpeca pa3gacisroTcs
nBoerouneM, Hanpumep Al:B18.



[Topsimok paOOThI ¢ (GYHKIHUSIMHU

ChelaeM aKTUBHOM SYEHKY, B KOTOPYIO XOTUM
IIOMECTHUTb PE3YJIbTaT.

Brionpaem komanay BcraBka — DyHKIUS WM
Ha)KUMaeM MUKTorpammy f,

B mepBoMm mosBuBiuemMcsa OkKHEe Macmepa
@yHKyull ONpeaesieM KaTeropHi0 M Ha3BaHHUE
KOHKPETHOW (DYHKIIHH.



IIepBoe okHO «Mactep pyHKIUN

™. Microsoft Excel - Knural
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Bo BTOpOM OKHE HEOOXOAUMO OIIPEACIUTH
apryMeHTbl 1 (pyHKUMU. g 3TOro IeaIdKkom
KHOIIKA CIIpaBa OT II€PBOr0 AUANa30Ha SYEEK
3aKpbIBAEM OKHO, BBIACIIEM SYECUKH, HA OCHOBE
KOTOpBIX OydeT HOPOBOAUTHCS BBIYHCICHHUE, U
HaxuMaeM Kiapuiny <Enter>. Eciu aprymeHTOM
SIBJISICTCS. HECKOJBKO JOHAIla30HOB SYEEK, TO
NEHUCTBUE ITOBTOPSAEM.

3areM JUISL 3aBEpUICHHS pa0dOThl HAKUMACM
kiIapuiy <OK>. B ucXomHOW SYEHKE OKAKETCA
pe3yJIbTaT BHIYMCIICHHS.



BTopoe okHO «Macrtep (hyHKIMN
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DIIeKTpOTeXHUUECKHE pacuéTnl B EXcel

B Excel moxxHO pemaTs 3a1a4u:

CBA3aHHBIE C MOPOCKTUPOBAHHE M PaACYETOM
AJIEKTPOTEXHUUYECKUX YCTPOUCTB;

C AaHAJIW30M MEPEXOJHBIX IIPOIECCOB  BO
BPEMECHHON 00J1aCTH;

C  pPacyeToOM  YaCTOTHBIX  XapPaKTEPUCTHUK
3JIEKTPOTEXHUUYECKUX CUCTEM,;

¢ (popMupoBaHueM 0a3 JaHHBIX.



Jramnbl co3aaHus Mmoaean B Excel

1.IToctaHoBKa 3aga4u U (POPMHUPOBAHUE HCXOIHBIX
TAHHBIX;

2.BbIBO ypaBHECHUN HEOOXOAUMBIX, IJIS pacueTa
IIPOIECCOB B CUCTEME UJIH YCTPOUCTBE,

3.0npenennTh MaTeMaTUYECKUNA METO, PEIICHUS
CUCTEM YPaBHEHUM,;

4 BpiOpatk (opMy MPEACTABICHUS PE3yIbTaTOB
HCCJICIOBAHUU.



Pacuer xapakTepuCTUK TeHeparopa
IIOCTOSSTHHOI'O TOKA

K reneparopy mnocrosHHoro toka ¢ JJC E wm
BHYTPEHHUM  COIPOTHUBICHUEM
noTpeouresib ¢ comporuBieHueM R. Ilo menu

IIPOTEKACT TOK |
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3aJaHue 1 pacyera

* Paccuurars BHEIITHIOIO XapaKTEPUCTHUKY
reaeparopa U, = f(I);

* Paccuurars Harpy304HYIO XapakTePUCTUKY

U, = 1(i);

* IlpencraButh XapakTepUCTUKU  TOYECYHBIMU
auarpaMMaMu CO 3HAYEHUSIMHM, COCIUHCHHBIMU
CIJIAKUBAIOIIUMU JIMHUSIMHU



W cxonnble naHHbBIC

OJ1C reneparopa E = 100 B;

BHYTpEHHEE CONMPOTUBIICHUE TE€HEPATOPA
r=10wm;

ConpoOTHUBIICHUE MMOTPEOUTENS DIICKTPUIECKOU
sHepruu R = 1 Owm;

[Torpebasemsrii Tok | u3mensercs ot 0 go 100 A



CucTtemMbl ypaBHCHUM

CormacHo  BropoMmy 3akoHy Kwupxropa OIC
reieparopa E  ypaBHOBemMBaeTcsi  MaJCHUSMU
HANPsSDKECHUKM  HA BHYTPEHHEM  COINPOTUBJICHUU
reHeparopa I ¥ Ha CONPOTHUBJICHUM MoTpeourtens R.
YpaBHEHHE BHEIIHEH XAPAKTEPUCTHUKH TEHEpATOpa
IIO3TOMY UMEET CIIECAYIOIINN BUIL:

U =E-I1-1; (1)
a YPAaBHEHHE HAIPY30YHOU XapAKTECPUCTUKHU

U =i-R. (2)



TabnuuHbIN pe3ysIbTaT PEIICHUS

538 %
A F
1 R Ur(i) Un(i)
2 100 1 1 0 100 0
3 100 1 1 10 90 10
4 100 1 1 20 30 20
: 100 1 1 30 70 30
G 100 1 1 40 60 40
7 100 1 1 50 50 50
3 100 1 1 50 A0 60
9 100 1 1 70 30 70
10 100 1 1 30 20 30
11 100 1 1 90 10 90
12 100 1 1 100 0 100




PeuieHre ypaBHEHUN

3anuIneM JJaHHBIE B TUCHKU.

CronOenr A otrBeaem non 3Hauenusa OJJIC E, a
nMenHo. A2 — 100;

Cronbenr B oTBesieM 1moj1 3HaueHud I, a UMEHHO.
B2 - 1;

Cronbernr C oTBeEM IT10J1 3HAUEHUS R,a MMEHHO:
C2-1;

Croxberr D orBenemM o 3HaueHUA |,a UMEHHO'
D2-0:D3-10: D4 -20wut.1. mo D12 —100;

B suerikax E2 m F2 3amumieM COOTBETCTBEHHO
ypaBHeHMs 1 u 2.

Jl1s pemenust ypaBHeHui Haxkmem Enter



[ paduueckoe NpeacTaBICHUE PEIICHUI

HanpaxeHnue

120

100

a0

XapakTepUCcTUKKN

20

40

60

TOK

a0

100

120
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PemeHue nuddpepeHralIbHBIX YPABHCHUM

Jlid mpuMepa paccCMOTpUM IIPOIECC 3apsaa
KOHJIEHCATOopa IpU MOAKIHOYEHUH €ro K
MCTOYHUKY ITOCTOSHHOTO TOKA.

0

HKE

U C




Hcxonnble naHHbBIC

C=0.001d, R=10m, E =100 B

[Ipoecc  3apsaku  KOHJEHCATOpA  OIKMCHIBACTCS
CHEIYIOMMM TU(hEpeHINAIILHBIM YPAaBHEHUEM

E=CR Ve FU
dt

1€ TOK 3apsida KOHACHCATOPA

U,
dt

1=C




Pemenue ypaBHEeHUA

JJIst pemenns MOJIyYeHHOTO YPAaBHEHUS BOCIOJIb3yEMCS
METOJIOM DHIIepa.

JII4  3TOro MCXOAHOE YpaBHEHHE 3alMIlIeM B BHJIE
ypaBHEeHUA Koiiu:

du. 1
-~ (E-U
dt CR( c)




HauasibHbI€ yCIIOBUS IS PELICHUS YPABHEHUS HYJIEBBIC,

d IMCHHO.
t =0, U,=0

Torma B COOTBETCTBHE C METOAOM JWJIEpA, MOXKHO
3alucarb  CICAYIOLIYK) ~ CUCTEMY  UTEPALMOHHBIX
YPaBHEHUU.

t,, =t +dt
4 E-U,
U.,=U,+dt R
rrae di — niar THTerpupoBaHUsI, OIIPENeJISIOT KaK
dt= S0 905000 ¢

40 40



B s4eriky Al BBea€M HadallbHOE 3HAYCHHE BPEMCHHU, B
s4erKy Bl — HadanpHOE 3HAYCHUE HAPSKCHUS

A - e [




B sueiiky A2 BBeAEM 3HAYCHUS IIara MHTETPUPOBAHUS
dt. Beimeium maccuB gueek Al-A2 1 ¢ TIOMOIIBIO
MBIIIKHA IIPOJOJLKUM BbigelicHue a0 sueikun Al60. B
s4aerky B2 BHecéM popMyiy a1t pacuéTra HanpsHKCHUS

B - B =B1+1 0000255 100-81)0 001/
C L E F

Boeiienum stueiiky B2 u €€ coep:kuMoe BCTaBUM B STUEUKY
B3 ¢ momomper coderanus kiaBuin  <Ctrl>+<C>
(komupoBars) u <Ctrl>+<V> (BcraButs).



Brinenum MaccuB B2-B3 U ¢ OOMOINBIO MBIIIKU
OpOJOKUM BhIeneHue a0 sdeliku B160. Breiaeaum
maccuB  Al-B160, BezoBeM Macmep ouacpamm,
BbIOGpEM TOYCYHYKO JMarpaMMy CO 3HAYCHUSIMU,
COCIMHEHHBIMY CIVIAKUBAIOIIUMU JTUHUSAMU, IIPOCTABUM
JIMHUHA CETKH O OOCHM OCSIM, BBIOEPEM OOBIYHBIM THII
3aJIMBKM, moamuiieM ocu. Ha mosrydyeHHoM auarpamme
KypCOpPOM BBIJICIMM TIpa@UK MOEPEXOJHOro Ipolecca,
HaeM TOUYKY C KoopauHaramu 95 B.



I’ paduk mepexoJHOro mporecca

U, B
1od T
-Jﬂ'_’fﬂf i
a0 g Paa 1 Touka "0,002975"
- (0,002975; 95,08470862)
Al A

40 /
20 g
/ t, C

I 0,001 0,00 0,003 0,004 0, 00s

Takum 00Opa3zoM, BpeMs IIEPEXOTHOIO MpoIecca 3apsa
KoHJeHcaropa cocrasiisieT 0.002975 ¢



