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PaGouas nporpamma cocrasiesa Ha ocHose PI'OC BO - GakanaBpuar 1o HanpapIeHHIO
noaroroku 13.03.02 DaekTposHepreTuka 1 3J1eKTpoTeXHuKa (npuka3 Munobpuayku Poceun ot
28.02.2018 r. Ne 144)

PaGouas nporpamMma paccMoTpeHa M omoOpeHa Ha  3acelaHuH  Kadeapbl

ABTOMaTH3HPOBAHHOTO JIEKTPOIIPHBO/IA U MEXaTPOHHKH
17.01.2023, npotokon Ne 5 /
: 3as. xadepoii A Huxonaes

PaGouas nporpamma o100pena meroandeckoi komuccueit UDuAC

10.02.2023 r. mpotoxoi Ne 7 — .
Hpencenareﬁ'@%e%i// ’{/ B.P. Xpammun
’ 7
PaGouas mporpamMma coctaBiieHa: % /
JonenT kapenpel ADITuM, kaHa. TeXH. Hayk 74 o B.B. Illoxun
Penensent:

3am. Havanbuka LD TII TTAO «MMK» no 3ne1<rpor1pm>




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Hukonaes

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojy Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHOTO JICKTPOIPHUBOIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHOI'O JIEKTPONPHBOIA U

IIporokomor 20 1. Ne

3aB. kadenpoit A.A. Hukonaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMmu OCBOEHHUS NHUCHUIUIMHBI «ABTOMATU3HPOBAHHBIA S3JEKTPONPUBOI» SIBISETCS
oOydeHune Oymymmx OakalaBpOB HaBBIKaM TOMCKa HH(OpMANMK, a TaK € MOJATOTOBKU
KOMIUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAIMM, TEXHUYECKHX U pabo4yuX IMPOEKTOB CHUCTEMBI
AIIEKTPONPUBO/IA

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumniuHa ABTOMATHU3UPOBAHHBIN JIEKTPONPUBOJ BXOAMUT B YacTh Y4eOHOTO IJIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

VYyeOHasi - 03HaAKOMUTEJIbHAS TPAKTHKA

[Ipoun3BoCTBEHHAS-TEXHOJIOTMYECKAs TIPAKTUKA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[IpouzBoacTBEHHAS-TIPEIUTIIIOMHAS TPAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B  pesynbrare  OCBOEGHMS ~ JUCHUIUIMHBI  (MOAYNS)  «ABTOMaTH3UPOBAaHHBIN
3JIEKTPOIIPUBO» 00 yUYaAIOIIMKCS TOJDKEH 001a1aTh CIIEAYOIIMMI KOMIETEHIUSAMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

[1K-4 CrniocoOGHOCTh OmpenenaTh MNPUHIUMNHAIBHBIE PEIICHHUsS I0 COCTaBy U Pa3MEILEHUIO
3JIEKTPOOOOPYOBAHUS, KUHEMAaTHUECKUM CXeMaM, JaTYuKaM M MpuOopaM TEXHOJIOTHYECKOTo
KOHTPOJISI, CUCTEMaM PEryJIMpOBaHUS U aBTOMATU3ALIMHU, CBSI35IM C IPYTUMH CUCTEMaMHU

[1K-4.1 OcyliecTBIsSIET MEpPONPUATHS 10 BBIOOPY, COCTaBY M pa3MEHICHUIO
ANEKTPOOOOPYIOBAaHUS, KHHEMAaTHYECKUM CXeMaM, JaT4ukaMm U mpudopam
TEXHOJIOTHYCCKOT'O KOHTPOJIA, CHCTEMaM PETYJIUPOBAHUA U aBTOMATU3alluUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas padora — 36,1 akaj. 4acos:
— aynutopHas — 36 akaJ. 4acoB;

— BHeaynutopHas — 0,1 aka. yacos;

— caMocTosTeNnbHas pabora — 71,9 akan. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas g
o | xonraxtHas pabota E 3 dopma TEKyIIEero
=
Pazmen/ Tema % (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
S g © | caMOCTOSTENbHOI YCIIEBAEMOCTH U
JTACIUTUTAHBI 5 S N KOMITETCHITUH
@) g £ padoThI MIPOMEKYTOUHOH
Tex. mab. | mpaxT. zS aTTeCTaluu
3aH. | 3aH. [ &
1. Pazgen 1
YcTHBIH onpoc 1o
1.1 ITogroroska P
MIEPEYHIO
KOMILJICKTA IIpopaboTka .

. .| KoHCTpyKTOpCKOMH
KOHCTPYKTOPCKOH KOHCIOKTA IEKIIE| o st o
JIOKYMEHTAIMN npu 10 20 U y4eOHOTO M p [1K-4.1

MPOCKTHPOBAHUH
MIPOEKTUPOBAaHUU noco6us [1] mo

ABTOMAaTH3HPOBAHHOTO

ABTOMAaTH3UPOBAHHOTO TEeMaTHKe

IEKTPONPHUBOJA.
3NIEKTPOIPHBOJA

(ITpunoxenne 2)
1.2 Conepxanue
TEXHHYECKOro  pabouero
HPOEKTa
ABTOMAaTH3UPOBAHHOTO
anekTponpusoaa. Iloxbop IIpopaboTka
MmarepuanoB. Paspaborka KoHcrekra jekuuii | [IpoBepka gomairHero
TEXHUYECKOTO, 7 10 25 U yueOHOTo 3aganus Nel IK-4.1
MPEVIOKEHUS.  DCKU3HbII nocobus [1] mo (Ipunoxenue 2).
HPOEKT. Pazpabotka TeMaTHKe
JCKH3HOTO MPOEKTA.
Texunueckuit TIPOEKT.
Pa3paboTka TEXHHYECKOTO
IPOEKTa
1.3 Cmocobs  00paboTKu
uH(pOopMaIu npu
MPOBEACHHU BUPTYAIBHBIX IIpopaboTka
JKCIIEPUMEHTOB Ha KoHcrekTa jekuuit | [IpoBepka nomaminero
paboTOCOCOOHOCTH 16 26,9 U y4ebHOTO 3agaHuss Ne2 [1IK-4.1
aBTOMAaTU3UPOBAHHOTO nocobwus [2,3] no (TTpunoxenue 2).
INEKTPONPUBOA B TEeMaTHKe
nporpamMax Matlab
Simulink, Multisim.
Uroro no pazaeny 36 71,9
HWroro 3a cemectp 36 |[719 3au€T
Hroro no nuciuminHe 36 71,9 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jia  peanu3anmuu  NPEIyCMOTPEHHBIX BHUJOB y4yeOHOW paboThl B  KadecTBe
00pa30BaTEeNbHbIX TEXHOJOTMH B IPENOJABAaHUU JUCLUUIUIMHBI «ABTOMAaTHU3UPOBAHHBIN
3JIEKTPONPUBO.I» UCIIOJIB3YIOTCS TPAAULUOHHASA U MOAYJIBHO - KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOOMMBIX TEOPETUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
NPEACTABICHUN 1O KypCcy «ABTOMAaTU3MPOBAHHBIA  SJIEKTPONPHUBOA»  IMPOUCXOJUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pY10BaHUS.

Jlexumu TIpOXOAAT B TpamUIMOHHOW (opme, B ¢opMe JIEKIUA-KOHCYIbTAIIUH |
npobnemMHbIX Jekiui. Teopernyeckwii Marepuand Ha TPOOJEMHBIX JEKIUSAX — SBIISCTCS
pe3yJIbTaTOM YCBOEHHUS MOJYYEHHOH HH(pOpPMAIMU IMOCPEIACTBOM MOCTAHOBKU MPOOIEMHOTO
BOIIpOCa W IOUCKa IyTed ero pewmeHus. Ha Jekuusx — KOHCYJIbTalUsAX M3JI0)KEHHE HOBOI'O
MaTepuaa COIMPOBOKIAETCSA MOCTAHOBKOW BOIIPOCOB M JIUCKYCCHEM B MOMCKax OTBETOB Ha 3TH
BOIIPOCBHI.

CaMmocrtosiTenbHast ~ paboTa  CTUMYIUPYET  CTYAGHTOB  NpUOOpETaTb  HABBIKU
UCIIOJIb30BAaHUsl  AJIEKTPOHHO-00PA30BaTEIbHOIO pecypca M IAaTEHTHBIX BEAOMCTB, IIpU
TUTAHUPOBAHHUH CBOEH HAYyYHO-HCCIIE0BATEIbCKOM PabOTHI.

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1.Iloxwus, B.B. ABTOMaTU3UPOBAHHBII DIEKTPOIPUBOL MEXaHU3MOB
METaJTYpPrHYeCKOTO TIPOU3BOICTBA [DIEKTPOHHBINH pecypc] : yueoHoe mocodue / B.B.I1loxuH,
A.C.Capsapos. - M.: ®I'VIT HTL| «Mupopmpeructp», 2013. Neroc.perucrpanun 0321302198
http://magtu.ru:8085/marcweb2/Found.asp -Pexxum moctyma: st aBTOPH3. MOIb30BaTENEH.

0) lonotHuTEIBHAS TUTEPaTypa:

2. dypcos, B.b. MoaenupoBanue 3eKTponpuBoa : yueonoe nocodbue / B.b. dypcos. —
2-e u3f., uctp. u gomn. — Cankt-IlerepOypr : Jlans, 2019. — 220 ¢. — ISBN 978-5-8114-3566-1.
— Texkct : anexTponHbIA // DnekTpoHHO-OnOMHOTeUHas cuctema «Jlaub» : [caiit]. — URL:
https://e.lanbook.com/book/121467 . — Pexwum 1ocTy-1a: Uit aBTOPHU3. MOJIb30BATEICH.

3. AuukoB, 1. M. MATLAB nns cTyIeHTOB MH)XEHEPHBIX crienraibHOCTed. OCHOBHI !
yueOHoe nocooue / U. M SAuauxos, M. B. 3apeukwuii ; MI'TY. - Marautoropck : [MI'TY], 2017. -
135 c. WL, Tab., rpad. - URL:
https://magtu. mformsystema ru/uploader/flIeUpIoad7name 3267.pdf&show=dcatalogues/1/1137
287/3267.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpoobobekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0931-1. - imeeTcs neyaTHblif aHasor.

B) MeTonuyeckue ykazaHus:
1. Tepéxun, B.b. KomnbioTepHOoe MOAECTUPOBAHUE CHCTEM 3JIEKTPOIPHBOAA: YUeOHOE
nocobue / Tepéxun B.B., [lementses F0.H. - Tomck:M3a-Bo ToMcKOro monurex.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnnieuenmne

HaumenoBanue N
10 Ne torosopa Cpoxk neicTBUS JTULEH3UU
MS Office 2007 |y, 135 1 17.09.2007 Geccpouno
Professional
MathWorks K-89-14 or
MathLab v.2014 6eccpouHo
) 08.12.2014
Classroom License
NI MultiSim K-68-08 oT 5eCChOUHO
Education 29.05.2008 P
HpO(l)eCCI/IOHaJIbHLIe 0a3LI JAHHbIX 1 I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI
HazBanue kypca CchlIIKa
DNEeKTPOHHBIE  pecypchl  OMOTUOTEKH ) . " _
MLTY i, T.J. Hocona https://magtu.informsystema.ru/Marc.html?locale=ru
HannonansHas
UHGOPMALMOHHO-aHAINTHYECKAs URL.: https://elibrary.ru/project_risc.asp
cucrteMa — POCCHMCKUM MHIEKC HAYIHOTO

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecreYeHre IUCIUIUIMHBI BKIIOYAET:
JlexumonHasg aynutopuss MyJbTUMENUHHBIE CPENCTBA XpPAHEHWs, Iepeladyud M
npejcTaBieHus nHpopmauu (a.123)

VYuebHas nabopaTopusi YHHBEpCaJdbHbIE J1a0OpaTOpHble CTEHAbl (3JIEKTpUYECKUe
MaIIUHbI, BEHTUJIbHbIE IPe00pa30BaTeNIn, JATYMKU, U3MEPUTEIbHBIE TPUOOPHI, OCHUILIOrpadbl)

(a.025)

[Tomemienue as caMoCTOSTENbHOM paboThl 00ydaromuxcs IlepcoHanbHble KOMITBIOTEPHI
¢ makerom MS Office, Matlab+Simulink u Beixomom B IHTEpHET U € JOCTYIIOM B 3JI€KTPOHHYIO
uHGOPMAIMOHHO-00pa30BaTeIbHYIO Cpeay yHuBepcuTeTa (a.227, 023)

[Tomemenne s XpaHeHUss U TPOPUIAKTHYECKOTO OOCTYXHUBaHUS  y4eOHOTO
obopynoBanus CTeiaxu I XpaHSHUS Y4eOHO-METOAMYECKOW MOKYMEHTAlMH, Celdnl s
XpaHeHus yaueOHOro 060pyaoBanus. THCTpyMEHTHI [Ji peMOHTA JIa00paTOPHOTO 000pyIOBaAHUS



[Ipunoxenue 1
Y4eOHO-MeTOAMYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4aArOINXCSI

CamocrosTenbHas padoTa CTyIEHTOB OCYILIECTBIISICTCS B BUJE YTEHUS C IPOPAOOTKOM
MaTepuaia U BBIIOJIHEHUS JOMAIIHUX 33JJaHUN ¢ KOHCYJIbTALMSIMU TTPETo 1aBaTelIsl.

Temsbl JJIA CaMOCTOSTCILHON HpOpa6OTKI/I U3ydacMoro mMarcepualia

1. IToaroroBka KOMILIEKTa KOHCTPYKTOpCKOﬁ AOKYMCHTAHUU IIPU ITPOCKTUPOBAHUU
ABTOMATU3WPOBAHHOI'O JJICKTPOIIPpHUBOAA
2. CO,I[ep)KaHI/IC TCXHHUYCCKOI'O pa6oqero IIPOCKTAa aBTOMATHU3UPOBAHHOI'O

anektponpuBoaa. CuioBast cxema. Harpy3ouHast tuarpamMMa pabo4ero MexaHu3ma.
Be160p cHIIOBBIX arperaTos.

3. Crioco6b1 00paboTKH HHPOPMALIUY TIPH TPOBEACHUN BUPTYAIBHBIX SKCIIEPUMEHTOB
Ha pabOTOCIOCOOHOCTh AaBTOMAaTH3MPOBAHHOTO AJIEKTPOIIPHBO/IA B IIPOTPaMMax
Matlab Simulink, Multisim.



[Tpunoxenue 2

OHeHO‘lHBIe cpeacrea AJisi MPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTreCralumn

Kon
WHJUKAaTOpa

Nunuxarop
IOCTHIKEHUSI
KOMIIETEHIIUH

OneHouHBIE CpesCcTBa

IIK-4: CnocoOHOCTh MOATOTOBUTH KOMILIEKT KOHCTPYKTOPCKON JOKYMEHTAIIMH 3CKH3HOTO, TEXHUYECKOTO U PabOYero mpoeKTOB CHCTEMBI

QJICKTPOIIpUBOAA




IIK-4.1

OcymiecTBisieT
HOJTOTOBKY
KOMILJICKTa
KOHCTPYKTOPCKOH
JOKYMEHTaIUH,
TEXHHUYECKUX u
pabouux  MPOEKTOB
CHCTEMBI
AIIEKTPOIPUBO/IA

TeMbl 17151 0CBOEHUS TUCHUTIMHBI

1. TloarotoBka  KOMIUIEKTa  KOHCTPYKTOPCKOM
ABTOMATH3UPOBAHHOTO 3JIEKTPOIIPUBOA

2. Cogep:kaHue TEXHUYECKOro pabovero MpoekTa aBTOMaTU3UPOBAHHOTO JIeKTponpuBojaa. Cunosas
cxema. Harpy3ounas auarpamma pabouero mexanusma. BoiOOp CHIIOBBIX arperaTos.

3. Cnocobsl 00paboTku uHGOpMALMK MPH HPOBEIEHUH BUPTYAJIbHBIX HKCIEPUMEHTOB Ha
paboTOCTIOCOOHOCTh AaBTOMATU3UPOBAHHOTO AIIEKTPONPUBO/IA B Mporpammax Matlab Simulink, Multisim.

JOKYMCHTallUU IIpu IIPOCKTUPOBaHUN

KoHTpoJibHbIE BONPOCHI N0 NePeYHI0 KOHCTPYKTOPCKOH JOKYMEHTAIUM NPU NPOeKTHPOBAHNHU
aBTOMATH3HPOBAHHOIO 3JICKTPOIIPUBO/A.

1. Ilepeuucnure TEeXHUYEeCKoro pabouero
AIIEKTPONPUBO/IA.

2. Ilog0Oop MaTepuasIoB U COCTABISAIOIINE /TS IPOEKTA.

3. Texuuueckoe NPeAIOKEHHS TSI aBTOMATH3UPOBAHHOTO JIEKTPOIIPHBO/A.

4. ConeprkaHue 3CKU3HOIO U pa3paboTKa 3CKU3HOTO IPOEKTA.

5. Pa3paboTka TEXHUYECKOTO MPOEKTA.

Jdomamnee 3axanue Nel

Pa3paboraTte  mepedyeHb  KOHCTPYKTOPCKOM
ABTOMATU3UPOBAHHBIX JIEKTPOIIPUBOJIOB.
Ne BapnanTa | Tun aBTOMAaTH3MPOBAHHOTO JIEKTPONPHUBOIA

1 DIEeKTPONPHUBO/] MOIBEMHOTIO MEXaHU3Ma (MOCTOBOM KpaH)
DIEeKTPONPHUBOJ] LIEHTPOOEKHOT0 Hacoca
DNEKTPONPUBOJI IIEHTPOOEKHOI0 BEHTUIISITOpA
DNEeKTPONPHUBO/L HA)KMUMHBIX BUHTOB IIPOKAaTHOM KIIETH
DIEKTPONPHUBOJI NPSIMOTOYHOTO BOJIOYMIIBHOTO CTaHa
DNEKTPONPUBOJI IEYHOTO TOIKATEIS
DIEeKTPONPUBOJI MOBOPOTA KapbepHOTO IKCKaBaTtopa JKI -5

COACPIKAHUC IIPOCKTa ABTOMATHU3HUPOBAHHOI'O

AOKYMCHTAIlMN JIIA CJICOAYIOIINX THUIIOB

~N OO~ IWiIN

O01mme BONpOCHI 1Ji1s1 CAMOKOHTPOJIA

1. [Tepeuncnure cmocodsr 00pabOTKM MAacCUBOB JIaHHBIX B Matlab Simulink

2. DKcnopT MaccuBOB AaHHBIX U3 Matlab Simulink B Exel.

3. I'padpmaeckoe nmpecraBieHne u 06paboTKa mepexoaHbIX mporeccoB B Matlab Simulink




4. I'paduueckoe mpectaBieHue U 00pabOTKa MePeXoAHBIX MpoleccoB B Multisim

Jdomamnee 3aganue Ne2

1. PaccunraiiTe THIIOBYIO CTPYKTYPHYIO CXEMY aBTOMATH3MPOBAHHOTO HJIEKTPOIPUBOJI U3 JOMAIIIHET O
saganus Nel u cmoaenupyiite e€ B mporpamme Matlab Simulink.

2. BeiBect Trpaduueckoe U300pakeHHE TEPEXOAHBIX IPOLECCOB OCHOBHBIX KOOpPJHHAT
anexTponpuBosa B Matlab Simulink, pacnedarars n3oopaxxeHue.

3. BeiBectu rpadudeckoe n300pakeHHe ePEeX0THBIX MPOIIECCOB aHATIOTOBOTr0 ycuiuTens B Multisim,
pacrieyaraTh H300pakeHue.

DJIEKTPUUECKHE TaPAMETPBI DJIEKTPONIPUBOIOB
Ne Bap. 1 2 3 4 S) 6 7 8 9 10 11 12

napam.

Uy, B 220 | 220 | 220 | 220 | 220 |220| 440 | 440 440 440 440 | 440

Kdy, Bc | 1.2 1.4 1.6 1.8 20 (22| 22| 20 1.8 1.6 1.4 1.2

R», Om 11 | 0.73 | 055 | 0.44 | 0.36 |0.31|{0.62| 0.72 | 0.88 11 146 | 2.2

Twm, ¢ 0.02 | 0.017 | 0.015|0.013 | 0.012 {0.01| 0.01 | 0.015 | 0.025 | 0.035 | 0.045 | 0.046

o, A 20 30 40 50 60 | 70 | 70 60 50 40 30 20

Jlia Bcex BapuanToB Tr = 0.03 c.




