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1. BBEJIEHUE

KypcoBasi pabora (KP) siBisiercss oqHUM U3 3TanoB MOATOTOBKU CTYJIEHTOB,
MO3BOJISIONIMM MIPUMEHUTDH MOJTYYEHHbIE UMH B Mpoliecce 00y4eHUs! 3HaHUsI, a TAaKKe
npruoOpecTy MPaKTUUECKUH OMBIT B PEIICHUU KOHKPETHBIX 3a]a4 B 00JACTH UCIIOJIb-
30BaHUS U MPOCKTUPOBAHUSA DJIECKTPOMEXAHUUYECKUX CUCTEM — aBTOMATHU3HPOBAHHOTO
AIEKTPONPUBO/IA.

Bo3MokHOCTH 37I€KTpOABUTATENICH XapaKTEPHU3YIOTCS MapaMeTpaMu, KOTOPBIE
MPUBOAATCS B KaTajorax, CpaBOYHHMKax Wid nacnoprte aurarens. OaHoil u3 Haubo-
Jiee BOXKHBIX XapaKTEPUCTUK AJIEKTPOJBUTATEIICH SBISIETCS MEXaHUYECKasl XapaKkTepu-
cTuka. Mexanuueckou XapakmepucmuKoi Ha3bIBalOT 3aBUCUMOCTh CKOpPOCTH (da-
CTOTBHI) BpallleHUs Baja 3JEKTPOABUTATEN (MM CKOJIBKEHHS) OT BpallarolIero Mo-
MEHTa Ha Bajy ABuratens. OHa MO3BOJIIET CPAaBHUTh M COTJIACOBATHh MEXaHUYECKUE

CBOMCTBA JBUTATEN U pab0OYero MexXaHu3ma.

2. LIEJIb U 3AJIAUM KP

KypcoBast pabota uMeeT 1ebI0 3aKPENUTh U YIITyOUTh MOJTYYEHHBIE CTYIEHTOM
TEOPETUUECKUE 3HAHUS U TMPUOOPECTU HABBIKM MPUMEHEHHUSI DJICKTPOJBUTATENCH TO-
CTOSIHHOTO M TIEPEMEHHOI'0 TOKa B AJICKTPONPHUBO/IAX, a TAKXKE M MPUOOPECTH HABBIKU
KOHCTPYHUPOBAHUS U HKCIUTyaTallii aBTOMATU3UPOBAHHOTO 3JIEKTPOINPUBOIA

3agauamu KP asmrosrcs:

- O3HAKOMJICHHE YYaIlIUXCA C TEXHUUYECKUMH XapaKTEPUCTUKAMU AJIEKTPOABU-
rareljiel pa3jnyHbIX TUIIOB U CEPUU;

- U3y4YeHUE OCOOCHHOCTEH IMOCTPOCHMS U pacueTa COBPEMEHHBIX aBTOMATH3U-
POBAaHHBIX 3JIEKTPONPUBOJIOB CIOKHBIX ITPOU3BOJICTBEHHBIX arperaToB, CTAHKOB U
TPOMBIIIICHHBIX POOOTOB;

- pa3BUTHE CIIOCOOHOCTH CTY/ICHTOB aHAJIM3UPOBATh U KPUTUUECKH OLICHUBATH
CYIIIECTBYIOIIUE CHUCTEMBI aBTOMATU3UPOBAHHOTO JJIEKTPONPHUBOJA C TOUYKU 3PEHHS
COBPEMEHHBIX TpeOOBaHMI, TMPUOOPETEHHUE WM 3aKPETUICHHE HABBIKOB TOJIb30BAHUS

TEXHUYECKON JUTEpaTypOd, HOPMATHUBHBIMH MaTEpUajJaMHU [0 NPOECKTUPOBAHMIO,

ECKJI u 'OCTamu.



[Tpu BbIMOTHEHUU KYypPCOBOW pabOTHI CTYACHT JOJDKEH MOKa3aTh CBOM 3HAHUS B
o0yacTu pacyera U MOCTPOCHHUS] €CTECTBEHHBIX U MCKYCCTBEHHBIX MEXaHMUYECKUX Xa-
PAKTEpUCTHK 3JIEKTPOJBUIATENEH, COLMAIbHO-3KOHOMHMUYECKHE, 00I1e00pa3zoBaTeib-
HbIE€ 3HAHWs, TBOPYECKYIO WHHIMATHUBY B PEUICHWHM WHXXCHEPHBIX 3a7a4, a TaKkKe
OBJIAJIETh METOJIaMHU OLEHKH TEXHUKO-DKOHOMUYECKOH 3((HEeKTUBHOCTH HOBOI TEXHHU-

KH.

3.0CHOBHBIE TPEBOBAHMUS K KP

KP BeIomHSIETCA 110 HHAWBUAYAJIBbHOMY 3aJaHHIO I10A PYKOBOACTBOM IIpCIIOaa-

BaTejeH. KOHCYJIBTEII_II/II/I IMPOBOIATCH IO YTBCPKIACHHOMY PACIIMCAHUILO.

3.1. TemaTuka KypcOBBIX padoT

Tembl paboT HOHKHBI OBITH AKTyaJIbHBIMU, 0A3UPOBATHCS HA PEATbHBIX UCXOJ-
HBIX JAHHBIX, OTBEYATh TEKYILLIHUM U IIEPCIEKTUBHBIM 3aIIpOCaM IIPOU3BO/ICTBA.

Tembl KP aByx HampaBieHHUil:

Pacyuer M mnocTpoeHne MEXaHMYECKHMX XapaKTEPUCTUK IIIEKTPOJBUTrATEIICH
omnpeneneHHbIX 3aaanreM Ha KP u monepHu3aius CymecTByOMUX U pa3padoTKa HO-
BBIX aBTOMATU3UPOBAHHBIX JIEKTPONPUBOJIOB CTAHKOB, TPOMBIIIUICHHBIX POOOTOB HIIU
IpYrux 00ObEKTOB aBTOMATHU3MPOBAHHBIX CTAHOYHBIX CUCTEM (YCTPONCTB TPAHCIIOPTH-
POBKH, 3arpy3KH, COOPKH, OPUEHTAIIMH, KOHTPOJISI U3JEIHM U T.11.);

HAYYHO-HUCCJIEAOBATENBCKUE TEMbI, MPEAYCMATPUBAIOIIAE MPOBEICHUE HAyY-
HBIX HccaenoBaHui 1o TeMatuke KP. DTu TemMbl BbIAAIOTCS, KaK MPaBUIIO, CTYICHTaM,
MIPUHUMAIOIIUM YYacTHe B HAy4YHOU pabdoTe.

[Tpu moxbope Tem mpenrnoyTeHue OTIaeTCA pa3paboTKaM IEKTPOIPUBOJIOB IS
obopymoBaHus, pabOTAIOIIETO B COCTaBE aBTOMATHU3HPOBAHHOTO IPOU3BOJICTBA, a
TAK)K€ TeMaM, ONPEICIAEMbIM CIIENUAIBHBIM 33JIaHUEM NPEANPUITUS U PELIAIOIIAM

KOHKPCTHBIC 3a1da491 aBTOMATHU3allnH 00BEKTOB IIpOnU3BOJACTBA.

3.2. Ucxoaunble 1annbie K KP

HcxonapiMu JaHHBIMH 17181 BeIToJIHEHUS KP aBnsrores:



- KAaTAJIOKXHBIC HJIM IMACIIOPTHLIC NAHHBIC HAa COBPCMCHHBLIC JJICKTPOABUIATCIIN

IIOCTOSHHOI'O ¥ IICPEMCHHOTO TOKOB,

- OCHOBHBIC XapaKTEPUCTUKH PaOOThI MPOU3BOJICTBEHHOTO MEXaHU3Ma JIJIsl KO-
TOPOTO MPOEKTUPYETCS IPUBOJI:

MOMCHT COIIPOTUBJICHUA, O6YCJIOBJICHHBII>1 Tpe6y€MI>IM TCXHOJIOTHYCCKHUM

IMponecCcoMm;

3aKOH JBMKCHUS KOHCUHBIX 3BCHHCB MCXaHU3MA,
IIUKJIOTpaMMa pabOThl MEXaHU3Ma,;

YCJIOBUSL pa0OThI SJIEKTPONPUBO/IA;

TpeOOBaHUS MO0 TOYHOCTH, OBICTPOACHCTBUIO, CTENICHN aBTOMATH3aIlUN, THA-

ITa30H U BUJ PEryJIHUpPOBaHUA CKOPOCTH U IP.

3.3. 3agaHue HA KypPCOBYIO padoTy

3aI[aHI/I€ C MCXOOHBIMHU JAaHHBIMH Ha pa60Ty COCTaBJIACTCSA PYKOBOJUTCICM U

BbIJIaeTCs B Hauane ceMecTpa. CTyJICHT B HaYalle ceMecTpa MmoyqaeT OJaHK ¢ 3aaHH-

em. B OTACJIBbHBIX CIIy4dadX CTYIACHTHI oOecrneynBaeTcs COOTBCTCTBYIOIHGﬁ JAOKYMCH-

Taluen.

BapuaHTbl 3amaHnii OTIMYAIOTCS OJIUH OT IPYTrOTO M PETYIIPHO OOHOBIISIOTCS.

B xone BeimosiHeHuss KP niepBoHavanbHOE 3ajaHUE MO COTJIACOBAHUIO C PYKOBOJIUTE-

JICM ITPOCKTA MOKCT KOPPCKTHUPOBATHCA U JJOIIOJIHATHCA.

B kxypcoBoii paboTe HE0OOXOAMMO PACCUUTATh U MOCTPOUTHh MEXaHUUYECKHUE Xa-

PaKTEPUCTUKHU:

- ACUHXPOHHOTO JIBUTaTelisl (ECTECTBEHHYIO);

- IBUTATEJsl TOCTOSTHHOTO TOKa (€CTECTBEHHYIO U UCKYCCTBEHHYIO).

- pacydeT U MOCTPOCHNUEC MEXAHNYCCKUX XAPAKTCPHUCTHK I[BHF&TGHGIZ;

- ofpeziesieHre TpedyeMoro 1uana3oHa 4acToT BpallleHUs ABUTaTels;

- OIIPCACICHHUC IIPUBCACHHBIX K Bally ABHUIaTCIII MOMCHTOB OT CHJI PC3aHHA U

CHJI TPCHUA, HpeI[BapHTCHBHBIﬁ BBI60p JABUI'aTCIIA,

- OIpCACIICHUEC MOMCHTA COIIPOTHUBJICHHA, IIPCOJOJICBACMOI0 JABUIATCIICM IIPpHU

pasroxe;

- ITPOBCpPKa BI::I6paHHOFO ABUTATCIIA 110 MAaKCHUMAJIbHOMY W CPCAHCKBaApPaTHU4C-

CKOMY MOMCHTAaM;



- pacueT U MOCTPOCHHE MEXaHMYECKOW XapaKTePUCTHKU BHIOPAHHOTO JBUTATe-
TS,

- IOCTPOEHHE U ONMMCAHUE CTPYKTYPHOM CXEMBI KOMIUIEKTHOTO IIPUBOJA;

- onucaHue padoThl y3/1a MPUBOAA, ONMPEIEICHHOIO 3alaHUeM ISl IETaIbHOTO

HN3Yy4YCHUS WJIW MOACPHHU3AIINH,

3.4. O06beM KypcoBOii padoTHI

Kaxnasa kypcoBasi paboTa AOJKHA COCTOATh M3 PAaCUETHO-MOSICHUTENIbHOU 3a-
MUCKH, rpaduyecKor yacTu U ¢aiiia 3JIeKTPOHHON Bepcuu paboThI.

PacuetHo-nIOsICHUTENBHAS 3alMCKA TOKHA UMETh 25-50 CTpaHUI] pyKOIMCHOTO
Tekcta. Bce Tabmuupl, rpaduku U AuarpaMMbl, Kak IpaBuio, pa3MeNiaTcs B MOsC-
HUTEIBHOW 3amucke. M310keHHe Marepuana B 3alKMCKE ONpPENeNsieTcs CTYJACHTOM C
Y4E€TOM PEKOMEHJIalIMM PYKOBOJUTENS MPOEKTA U 3aBUCUT OT 00BEKTa pa3paboTKH U
3anadusa Ha KP.

O06bem rpaduyueckoil YacTH MPOEKTa yCTaHABIMBAETCS Kadeapoil B 3aBUCUMO-
CTH OT KOJMYECTBA YU€OHBIX HEJENb B CEMECTPE U TEMbI MPOEKTa U paBeH 2-4 nucraM
dbopmara Al.

Pacnipenenenue rpaduueckoro marepuana Ha JIMCTax OMNpEAENsIeTcsl CTy-
JIEHTOM C YYETOM PEKOMEHJIAIIMK PYKOBOJUTEINS MPOEKTA U 3aBUCUT OT OOBEKTa pas-
paboTKHU U 3aJjaHus Ha MPOEKT. PekoMeHyeTcst Ha MepBOM JIMCTE MOCTPOUTH MEXaHU-
YECKHUE XapaKTEPUCTUKH JIBUTATEIICH: - aCHHXPOHHOTO JIBUTATENs (€CTECTBEHHYIO);

- IBUTATEJISI TIOCTOSTHHOTO TOKa (€CTECTBEHHYIO M UCKYCCTBEHHYI0). Ha BTOpOoM nucte
MPUBOAUTH KHHEMAaTUYECKYI0 CXEMY MeXaHu3Ma (KOHKPETHO MepeaaTOuYHOrO YCTPOii-
CTBa pa3pabaTbiBaeMOro MpUBOJA) U Bce rpaduKu, JUarpaMmbl U TaOIHIIbI, CBS3aH-
HBIE C pacueTaMy MEXaHHWKHU 3JIeKTporpuBoaa. Ha mocneayromux aucrax npuBOIsSTCS
CXeMbl (CTPYKTYpHBIE, MPUHIIUIHUAIBHBIC), JUarpaMMmbl U TpadUKH, CBS3aHHBIC C

YHPaBJIICHUCM JJICKTPOIIPHUBOIOM.

3.5. PaGora Haa KypcoBoi padoToit



KP BeImosiHSAETCA 1IOA PYKOBOACTBOM PYKOBOIMUTENSA. Y CIIOBUEM YCIIEIIHOTO U
CBOEBPEMEHHOI'O BBITIOJIHEHUS 3a/laHUs SBIAETCA CHCTEMaTHYecKas paboTa CTyleHTa
u coOmoaeHue rpaduka BeimoigHeHus KP. KadecTBo BbIMONHEHHS B 3HAYMTEIBHOU
CTEIIEHU 3aBUCUT OT PETYISAPHOCTH ITOCEIIEHNS CTYIEHTOM KOHCYJIbTALIAMN.

3a npunarsle B KP pemienus, ux npaBuibHOCTh, O()OPMIIEHHE U COJIEpPIKAHUE
PaCUYETHO-TIOSICHUTEILHOM 3aIIMCKH HECET OTBETCTBEHHOCTH CTYJICHT.

3akoHueHHas paboTa 10 3aIUTHI IPEICTABISACTCS Uil IPOCMOTpPa PYKOBOIUTE-

JTF0, KOTOPBIN pelIaeT BOMPOC O JOMYCKeE K 3alIUTE.

3.6. 3amuTa KypcoBoii padoThbI

3amnuTa MpoeKkTa MPOBOJUTCS MEpe]l KOMUCCUEH, COCTOAIIEeH U3 MpenojaBare-
neit kabenpsl. [lpu 3amure CTyJeHT Jenaer AOKIA AJIUTEIbHOCThIO 3-5 MUHYT. B
JOKJIa/ie MOCJe OrJallleHHs 3aJaHus CIEAYET OCBETUTh BCE Y3JIOBBIE BOIPOCHI, pemia-
€MBbI€ B MIPOEKTE.

[Tocne pgoknana 4jieHbl KOMHUCCUM MOTYT 3aJlaBaTh BOIPOCHI KaK IO COAEpKa-

HUIO pabOThI, TaK W MO Pa3IWYHBIM pa3feliaM KypcoB JIEKIUU, HA 06a3e KOTOPHIX BBI-

IMOJHACTCA 3aJaHUC.

4. METOANYECKHUE YKA3ZAHUSA K PABOTE HA/l KP

4.1. Il.1aH NOCTPOEHNS M COACPKAHUA PA3/1eJI0B MOSICHUTEIbHON 3aNIMCKH
PacuetHo-nosicHUTENbHAS 3aMMCKa AOJKHA BKIIIOUATh B c€0s CIEAYIONIEE:

® TUTYJIbHBIU JIUCT;

® 3ajlaHKe Ha PadoTy;

® AHHOTALUIO;

® OCHOBHYIO YaCTh;

® CIIMCOK JIUTEpaTyphl;

¢ COACpIKAHUC.

4.2. MeToanueckue yKa3zaHMsi K BbINOJHEHHUIO OTAeJdbHbIX pa3aenoB KP



OcCHOBHasl YaCTh PACUYETHO-TIOSICHUTEIBHOM 3aIIMCKH BKJIFOUAET B €04 :

® BBCJICHUE;

® aHaJIU3 UCXOJHBIX JAHHBIX;

® pacyer U MOCTPOECHUE MEXAHNYECKUX XAPAKTEPUCTHUK JBUTATEIICH;

e ompenesieHne TpeOyeMOro quarna3oHa 4acTOT BPAIlCHHs! IBUTATENS;

® OIpeJeJCHUE NPUBEICHHBIX K Baly JBHUIATENIsl MOMEHTOB OT CUJI pe3a-
HUS U CUJI TPEHUS; IPEIBAPUTEIIbHBIN BEIOOP ABUTATES;

® ONpeAesIEHHEe MOMEHTA CONPOTHUBIICHUS, IPEOA0JIEBAEMOr0 JBUTATEIEM
IIPU Pa3roHE;

® [pOBEpKa BbIOPAHHOrO JBUTATEN IO MAaKCHUMaJbHOMY U CPEIHEKBaJ-
paTUYECKOMY MOMEHTAaM;

® pacyeT M MOCTPOCHUE MEXAHUYECKOM XAPaKTEPUCTHKU BBIOPAHHOTO
JIBUTATEIIS

® [IOCTPOCHME U ONMCAHHUE CTPYKTYPHOM CXEMBbI KOMIUIEKTHOTO IPUBOJA;

e onucaHue padoOThl y3ja MPUBOJA, ONPEACIICHHOrO 3aJlaHheM JUIs Jie-
TaJIbHOTO U3YYEHUS WIH MOJECPHU3ALINY;

® 3aKJIOYCHUE.

[TpuBox monay noiwkeH o0ecrneynBaTh CO3JaHUE HEOOXOAMMOTO TATOBOIO yCH-
ust U1 TIepeMEeLIEHUS] NCIIOJIHUTEIBHOTO OpraHa Kak co CKOPOCTSIMH pabouMx mnojad
B IIpEJENax 3aJaHHOr0 JHana3oHa, Tak U MPU YCKOPEHHBIX MEPEMELIEHUAX Ha XOJIO0-
CTOM XOAY.

B Hacrosimiee BpeMsl B CTAHOYHBIX 3JIEKTPONPUBOAAX METAIUIOPEXKYLIUX CTaH-
KOB 0OJIbIIIO€ MPUMEHEHUE TIOTYYMIIH PUBOABI MTO/1a4 C COKPALICHHOW MEXaHN4eCKOU
YacThIO C UCIIOJIB30BAHUEM BBICOKO MOMEHTHBIX JABUTATENIEH, UMEIOIIUX BBICOKOIHED-
reTUYECKHUEe MOCTOSIHHbIE MAarHUTBHl U OOJIAJAIOLIUE PSIIOM CYIIECTBEHHBIX MPEUMY-
IIECTB MO0 CPABHEHUIO C OOBIYHBIMU JIBUTATEISIMH MOCTOSHHOTO TOKa C AJIEKTpOMar-
HUTHBIM BO30Y>KICHHEM U C MAJOMHEPLHMOHHBIMH JBUTATENISIMA MOCTOSHHOTO TOKA.
[IpuMeHeHne BBICOKO MOMEHTHBIX JIBUraTeed N1ajJo0 BO3MOYKHOCTh COKPAaTUTh MeXa-
HUYECKYIO YacTh IIPHUBOJIA 33 CUET MCKIIOYEHUS CHIIOBOIO PEIYKTOPA U MOAKIOYEHUS

JIBUTATENS] HEMTOCPEACTBEHHO K XOJ0BOMY BUHTY. C HCKIIOYEHHUEM CHUIIOBOTO PEAYK-

9



TOpAa 3HAYUTCIIbHO YMCHbIIACTCA O6H.[PII>1 MOMCHT MHCPIHH MCXdHHU3MaA I10aa4, CHHUKa-
CTCA I[I/IHaMI/I‘-IeCKI/Iﬁ Kp}ITﬂHII/Iﬁ MOMCHT Ha JABUTATCIIC U YBCIIMYUBACTCA AOITYCKACMOC

YCKOPEHUE I MPUBO/IA MO YCIOBUSAM MEXaHUYECKON MPOYHOCTH.

4.3 PacueT ¥ MOCTPOEHHE MEXaHNYECKUX XaPAKTePUCTHK IJIEKTPOIBUTA-
TeJieil MOCTOSTHHOTO TOKA He3aBHCHMMOI0 M MAaPaJLIeJIbHOr0 BO30Y:KIeHUSI

Ha pucynke | mpencrtaBieHbl MEXaHMYECKHE XAPAKTEPUCTHUKU JBUIATEINs IO-

CTOAHHOI'O TOKa HE3aBUCHUMOTO U IAPAJIICIIBHOTO B036Y)KI[€HI/I$I.

@ (n)

R1 <R2 <R3 <R4<R5

MHom Mk34

Puc. 1. Mexanuueckue xapaktepuctuku JII1T He3aBUCHUMOTO U MapaljieabHO-
T'0 BO30OYXICHUS
Tak kak mMexaHUYecKas XapaKTEpUCTUKA MPSMOJIUHENHHA, TO JUIsl TOTO, YTOOBI

pacCcUuTaThb U MMOCTPOUTH Cé, JOCTATOYHO HAWTU KOOPpAWHATHI ABYX TFOOBIX Touek. [1o-
CTPOCHHUC €CTECTBEHHOM MEXaHHUYECKOU XapaKTCPUCTUKH y,Z[O6HO IMPpONU3BOIUTL IIO

TOYKaM, OJHa U3 KOTOPLIX COOTBCTCTBYCT HOMHHAJIBHOMY J3JICKTPOMAIHUTHOMY MO-

MeHTY ABUTaTens H HomuHambroit ckopoctu (M=M= w o=@, ), a ipyras -
ckopoct uaeanbroro xonocroro xoga (M=0u o = @,)-

CKOpOCTB NICaJIbHOT'O XOJIOCTOI'O Xo4a HJIA €CTECTBEHHOM XApPaAKTCPUCTUKH I10-

Jy4aeTcs mocJie npeodpa3oBaHuM:

10



U U -w U _ -w U _ o

a)o — HOM — HOM HOM — HOM HOM — HOM HOM ,
kD K D@ 10, E U=, oM R,
% — UHOM‘HHOM — a)HOM.HHOM )
UHOM_ /aHOM ) R.a EHOM

Tak kak B Katajorax BHyTPEHHEE CONPOTUBIEHHE AKOPs Ry 00bIYHO HE yKas3bl-

BaCTCA, TO €ro OpUCHTUPOBOYHO ONPCACIIAOT, IPUHKUMAA, YTO IIOJIOBUHA BCCX IMOTCPb

B JIBUTATCJIC IIPpHU HOMHHAJILHOU Harpys3kKe CBs3aHa C IIOTCPSAMH B MCIU SAKOPS.

R =05 Ry, {1 1)=05- Yo 1n,0.)

4 gom

Touka HOMHMHAJIBHOIO PEXUMA HUMEET KOOPAMHATHI a)HOM(H ) u

HOM HOM '

[Tpuuem 1T 331aeTCs B IACTIOPTE, @ MOMEHT PACCUHTHIBACTCS MO bopmye:

— PHOM :9’55. PHOM.
HOM
a)HOM o0

Ecmm IIpn HOMHUHAJIbHOM MOMCHTC BKJIFOYHUTDH I[O621B0‘-IHBII>1 pPE3UCTOP B LCIIb
SIKOpS, TO ITOJIyYUM MCKYCCTBCHHYIO XapaKTCPUCTHKY:
= U _M'(Ra+R006).
2 1
ko (k@)

W3 ypaBHEHUN ciieyeT, 4TO CKOPOCTh MI€aIbHOIO XOJIOCTOT0 XO4a IPH BKIIIO-

ueHnn pesucropa R, He 3MeHsIeTCsl, a HOMUHAIbHAS TOYKA UMEET APYTYI0 OpIHHa-

Ty.
. UHOM_ /a '(Ra + Rzzoﬁ)
a)HOM - 6()0 . IZOJM '
: UHOM_ /aHOM °(Ra + Rzzoé')
HHOM - % ' U '

HckyccTBEHHBIE XapaKTEPUCTUKU IIPU U3MEHEHHMHM Apyrux mnapamerpos IIT
CTPOSITCS TAKXKE HA OCHOBAHUM YPAaBHEHHUSI MEXaHUYECKON XapaKTEPUCTUKH.
Mexannueckas XapakTepUCTUKAa MOKET OBITh MOCTPOEHA TAKXKE MO TOUKE HJIe-

AJIBHOT'O XOJIOCTOI'0 X0/Aa U TOYKE, COOTBETCTBYIOLIEN PEKUMY KOPOTKOTO 3aMbIKAHUS,
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rac M: MI(S” a CKOpPOCTb (0 :O Pexumom KOPOTKOI'O 3aMBIKAHHWA JIBHUIaTCIIA

Ha3bIBACTCsI TAKOM PEKHUM €TO pa6OTBI, IIpyu KOTOPOM YTIJI0BasA CKOPOCTb OABUIATCIIA,

MOAKIHYCHHOI'O K UCTOYHUKY HAIIPSIKCHUA, paBHA HYJIIO.

— M HOM / K.3.
K3 !
/ HOM
U
rIaec . / = - TOK KOpOTKOFO 3dMBbIKAHU.
K. 3. R

4.4 PacuyeT ¥ MOCTPOCHUE MEXAHNYECKNX XaPAKTEPUCTUK ACHHXPOHHBIX
jiekTpoasuraresei (AJl)

Ha pucyHnke 2 noka3zana MexaHuueckas xapakrepuctuka A/Jl.

® (n)

Mruom M;<3 Mk M (1)

Puc.2. Mexannyeckas xapakrepuctuka AJl
Jlist pacyeTa ¥ MOCTPOEHUS MEXAHWYECKOW XAPaKTEPUCTHKU UCIOJIb3YIOT BbI-

paxkeHue Tak Ha3biBaeMoil popmyibl Kitocca:

2-M _-(1+a-S,)

_/5. 5/5.+235

rae.
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R1, R - nepeuunoe ¥ BTOpr4HOE NPUBEAEHHBIE AKTUBHBIE CONPOTHUBIICHUS;

S - ckonBXKEHUE IBUTATEIS

S =) (’70_’7):

@y Iy

_27-f
0

@, - YIJIOBasg CUHXPOHHAsi CKOPOCTh (YIJIoBasg CKOPOCTh MOJIA CTa-

TOpa);
f1 - vacTora ceru;

P - 9YMCJIO TTap MOJIFOCOB,

Ng - CHHXPOHHAs YaCTOTA BPAILEHUS (YACTOTA BPALLEHHUS I1OJISl CTATOPA):

60- f
nozpl;
a)za)o-(l—S);

M, - MakcHMabHBIM MOMEHT (KPUTHYECKHIT MOMEHT) ;

S - KpUTHYECKOE CKOJBXKEHHE (CKOIBKEHHE, COOTBETCTBYIOIEE KPUTHYE-
CKOMY MOMEHTY).
Ecin mnpenebpeus aKTUBHBIM CONPOTHUBIIEHHEM cTaTopa Ri, To momyuaercs

dbopmyita, 6Gonee ynobHas ajis pacueroB (ynpoineHHas Gopmyna Kiocca):

Mo M.
S5+

HOI[CTaBI/IB B 3TO BBIPpAKCHUC BMECCTO TCKYIIHUX 3HaUY€HUH M HMX HOMMHAaJIbHbIC

3HAYeHHS M 0003HAYUB KPATHOCTh MaKCUManbHOro Momenta M,/M,,, uepe3 A, mo-

JIy4YHUM:
S=5_-(AtJA’-1).
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MexaHuueckast XapaKTCPHUCTHUKAa ACMHXPOHHOI'O JABUIaTCJIsI UMECT XAPAKTCPHBIC

TOYKH:

Touka a - @ =), , S=0, M=0, npu stomM ckopocTk ABATaTENs paBHA CHH-
XPOHHOW;

Touka 6 - W=Q@,. , S=Suon ; M=M,0\ , 9TO COOTBETCTBYET HOMUHATIBLHOM

CKOPOCTM M HOMHHAJbHOMY MOMEHTY. B HOpmaibHOM pexume paboTbl
Suon=0,02...0,06;

TOYKa B - (=, , S=S, ; M=M, - makcuMabHbI/ MOMEHT B JBUTATEILHOM

PEXKHUME;
toukar - @=0 ,S=1; M=M,, = M,, - HauanbHbIif TyCKOBOH MOMEHT.
IIpyu pacueTe MEXaHMYECKOM XapaKTEPUCTUKH 3aaK0TCS 3HAYEHUSIMHU CKOJIbKE-

aust ot S=0 10 S=1 1 onpeaeA0T COOTBETCTBYIOIINE 3HAUCHUS () 1 M.

4.5. Pacuer mpuBoOaa

BrllonHeHU0 pacyeTa NpUBOJA MPEAIIECTBYET aHAJIU3 TEXHOJIOIMYECKOTO
nporecca o0paboTKu JeTanel Ha MPOEKTUPYEMOM CTAaHKE JAJISl PA3IUYHBIX ONepanui
U peKuMOB palboThl. [locKoNMbKY MpH SKCIUTyaTalliy CTaHKa B OOJBIIMHCTBE CIy4YacB
MPAKTUYECKH HEBO3MOXKHO MPOAHATU3UPOBATH BCE BAPUAHTHI LIMKJIOB 00pabOTKH, AJIs
BBITIOJTHEHUS pacueTa MPUBOJa MOXKET ObITh MPHUHSIT HEKOTOPBIA OOOOIICHHBIN UK
00paboOTKM HEKOTOPOW THUIOBOW MpEeACTaBUTENbHOHN neranu. B pesynbprare anammsza
TEXHOJIOTMYECKOT0 IMPOLECCa BBISBISIIOTCA HEOOXOAMMBIE JJII IPOBEACHUS pacyeTa
3HAYEHUS MMapaMeTPOB: CKOPOCTEH pabounx mojad v MpoAOHKUTEILHOCTA pabOThI Ha
3THX T0JIayaXx, IPOJOIKUTEIEHOCTH OBICTPBIX XOJI0B, CHUJIBI PE3aHUs U T.1I.

YToOBl MPOBECTH pacdeThl U BHIOpATh ABUTATENb I MPUBOJA MTOAa4 HEOOXO-
JUMBI CIIEAYIOIINE UCXOIHbIEC TaHHbIC: 3HAUECHUS CUJI TPEHUsS B Iepeadyax, Hampas-
JSIOMX NEepPEMENIaeMOro y3ia; pa3Mepbl XOJO0BOTO BHHTA (JJIMHA, AUAMETp, IIar);
3HAYEHHE MAaCChl MEPEMEIIAEMOro y3ja COBMECTHO C YCTAaHOBJICHHbIM Ha HEM HH-
CTPYMEHTOM WJIM JI€TAJIbI0; MOMEHTBI MHEPLIMH MOJABUKHBIX 3BEHbEB; KOIP(OULIMEHTHI
MOJIE3HOTO JIEUCTBUA TEpeaady; CKOPOCTH padounX M OBICTPBIX MEpEeMENIeHU; HE0O0-
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XOJMMOE BpeMs TMEPEXOJHBIX MPOIECCOB (Pa3roHa, TOPMOKEHHS); IUKJIOTPAMMY
Harpy3KH.

Ha puc.1 npezacrarieHa npuMepHas KHHEMaTHYeCKasi CXeMa MPUBOJIA MOIa4uH
cranka ¢ YIIY nomiexaiiero npoeKTUHpoBaHUIO. B mpuBOIax JTMHEWHBIX NEpEMeEIe-
HUI HEKOTOPBIX MEXaHU3MOB KOHEUHBIM 3BEHOM SIBIIICTCS Tiepeiada peKa-IecTepHs,
TI0ATOMY B JIaJbHEHINEM OyAyT YUUTBIBATHCS OCOOCHHOCTH pacueTa TaKUX JJICKTPO-
HPUBO/IOB.

Ha puc.2 npuBesieHa UKIOrpaMMa HArpy3Ky B BHJIE 3aBUCUMOCTH MOMEHTA OT
BpemeHH, Te: 1j - cocTapmsIomue nojaHoro BpeMeH! 1ukia oopadborku , Tunonoit ne-
tamu ; {1 1 u {3 - BpeMena paboThI CTaHKa, COOTBETCTBEHHO, IIPU YEPHOBOK 00paboT-
Ke, TIOJIyYUCTOBOW U 4MCTOBOM; 14 - Bpems may3; 5 - Bpemst 3aTpaunBaecmMoe puBOIOM
Ha Pa3roHbl ¥ TOPMOKeHuUs, a {g - Ha ObIcTpBIe X0ma; M| - MOMEHTHI, TPE010IeBaEMbIe
HPUBOJIOM IIPU BBIIIOJHEHUU COOTBETCTBYIOIIMX ONEPAIIHid IIHKIIA.

B 3aynannu Ha nipoekT 3Hadenus tj u M 3amansl B 1omsax ot BpeMeHu nukia i,
u M,, - craTH4ecKoro MOMEHTa, PABHOTO MOMEHTY OT CHJI PE3aHUs MPH YEPHOBOM

obpaborTke.

ti:aiotu; M:bi.Mcm-

BapuaHnTbl 3a1aHMi HA KypCOBOM IPOEKT NPUBOAAT 3HAYECHUSA UCXOAHBIX JaH-
HBIX JUIA pacyera, rae:

meax, MM/MUH - MaKCUMaJIbHas paboyas nojaua ;

mein, MM/MUH - MUHUMaJIbHas paboyas rnoaauva ;

V6_x” MM/MUH - CKOpPOCTH 6BICTpOI‘O XoJa ,

2 .
a, m/c - TMHENHOE YCKOPEHUE B MEPUOJ] pa3roHa ;
fmp - KOO PUIIMEHT TPEeHUs B HANIPABIISAIOIIUX ;
F,,H - COCTaBJISIOIIAs CUJIbI pe3aHusi 1o OCU Z ;

FX, H - COCTaBJIAIOIIAA CHUJIBI PE3aHUs 110 OCHU X 5
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m, KT’ - Macca nmepemMemacMoro ysJia ;

t, MM - ar XxoJoBOro BMHTA ,
g M - AMaMCTPp BHUHTA |
Ig, M - AJIMHAa BHUHTA.

4.5.1. OnpenesieHue TpedyeMoro AUANa30Ha 4YacTOT BPpALleHHsI IBUTATeIsl

OnpeaeHeHHe YaCTOThbI BpalICHUA IABUTATCIIA OCYHICCTBIIICTCA IO CKOPOCTHU

NEPEMCIICHUA pa60qnx OpraHoOB CTaHKa U INCPCAATOYHBIM OTHOHIICHHUAM MCEXAaHHNYC-

CKHX TIepe/ay:

rac:

e IS Iepeayu BUHT- raika: ndg — ;

® JUIS IIEpENAYN PEUKA-IIIECTEPHS: nag — d
72' .

{ - mar xomoBoro BunTa,
V - ckopocTh nepemelenns paGouero oprata cranka (mojaua),
| - mepenaToyHOE YMCIIO MEXaHU3MA,

d - quamerp mecreprn.
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-

Puc.3. Kunemaruueckas cxema nmpuBo/ia rmojay ctanka ¢ UITY.

H*ﬁ;A MI :Mcm

Puc.4. IluknorpamMmma Harpy3ku npuBoja nojiay

MakcumanbHasi ¥ MUHUMaJbHAasl 4aCTOThI BpalllCHUA ABUTATCIIA OIIPCACIIAIOTCA

N3 YPaBHCHUA KHHCMATHYCCKOI'O OajlaHca MexaHu3Ma
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At

V:na .
6 22

.nz

HJIN YUUTbhIBAA N | Z]_ I[MOJIy4YuM

N3 nocnennero ypaBHEHHUS:

meax x
Npmax = ;
t
_mein X
npmin - t ;
V6.x -
Ngx. = t

4.5.2. OnpenejieHue NMPUBEJEHHBIX K BaJy JABUraTeisi MOMEHTOB OT CHJI

pe3aHnuda H CUJI TPCHUA

Bparmmaronuii MOMEHT ABUTATENSI B OOIIEM Cliydae CKJIAJbIBA€TCs M3 CTaTUye-

Mae = Mcm + M()uH .

CraTuyecKkuii MOMEHT OIIpCACIIACTCA YCUIUEM, IICPEAaBACMbIM B HAIIPpaBJICHHUHN

clly4ae paBHO

F=k, F,+2XF+F,+F,,

F P - COCTaBJAOIasa OT YCHUIINSA PE3aHus B HAIIPABJICHHUHA IIOJa4YH;

Vznagflt
|

CKOI'o 1 IZMHaMH4Y€CKOTIO. HepBBII\/'I oOecrneunBaeT HGO6XO,Z[I/IMYI-O MOIOIHOCTD IIpHU yCTa-
HOBHBIICMCS PECKUME ABUIKCHUA, BTOpOﬁ - obOecrnieunBaeT Tpe6yeMoe ITOBBIIIICHUEC

MOIIIHOCTH MPHU NEPEXOHBIX Mpolieccax (IMycKe, TOPMOKEHUU U . ).

nmogadu 1nmpu yCTaHOBUBHICMCA IBUKCHUU pa6oqero OpraHa CTaHKa, KOTOPOC B 06H16M

Kp - xosdpdunmenr 3anaca (06bran0 Kp=1.0...1.5);

Z F; - cymmapnas cuna TpeHns;
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FH - YCHUJIMC OT IPEABAPUTCIIBHOI'O HATATrd, HCYYTCHHOC B

FHy - CcoCTaBAromas CUJibl TSXKCCTH Ha HAIIPABJICHUE ITOJa4YH OT HCYPABHO-

BEIIEHHOW MAacCCHI.
JInHAMHU4YECKUI MOMEHT Ha JABUIATENE ONPEACISIETCS CYMMapHbIM MOMEHTOM
WHEPIIMU MEXaHW3Ma, NMPHUBEJACHHBIM K BaJy JBUTATENS] M COOCTBEHHBIM MOMEHTOM

VHEPIMHU JIBUTATEIIA

0w
M()uH :(‘]n +‘]0uH)'E'

Omnpenenenne CTaTHYECKOr0 MOMEHTA MpU pabodeM Xo/Ie.

[Ipu paGoyem xoje B Mpollecce pe3aHus CTATUYECKU MOMEHT, pa3BUBAaEMbII
JIBUTATEJEM JOJIKEH OBbITh PaBEH CyMME MOMEHTOB, U, 0OECIEUMBAIOIINX MPEOa0Ie-
HUE, COOTBETCTBEHHO, COCTABISAIOIIMX CHJI pe3aHusl MO HAMpPABJICHUIO MOJA4H, CHUII
TpPEHUsl B MOABUKHBIX 3BEHbAX MEXaHU3Ma U TMOJHOW WJIM HEYPaBHOBEIICHHOW YacTH
CUJIBI TSDKECTH TEPEMENIAeMbIX Y3JI0B MPU HAKJIOHHBIX WIM BEPTUKAJIBHBIX M0J1a4yax,

T.C.
Mo = My + My, + M,

HpPIBC,Z[CHHBIﬁ MOMCHT K Bally 3JICKTPOABUIATCIIA OT COCTABIIAIOIMINMX CHUII pPC-

3aHUA 110 HAITPaBJICHHUIO ITOJa4YH OIMPCACIIACTCA:

e IS PUBOJIOB C MIEpEIavyeil BUHT-TalKa

u o k,-Fp -kt
P 3 .
2-10% - 7 -7 -i
e JUIs IIPUBOJIOB C MEPENAYEH perKa-1IIeCTEPHS
M K, F,-m-z
P 3 .
2.10% . 77 -
rae

t - IHar BUHTa, MM .
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M - Moaynb 1IECTEpHU PEEUHOM Mepeauu, MM ;
K - aucio 3axonos BunTa;

Ts - KIIJ] npuBoga momau.

Oo6wruno KIIJ] mepenaym BUHT-Taiika kaueHus: 6e3 Hatsara 77= 0,95, ¢c HaTarom
n7=085-0,8.

Tpenne B onmopax yduThIBaeTcs BBelneHUEM yciioBHOTO KIIJ[ moammmnHukoB;

JUTsl OJTHOW TIaphl MOMIMUIHUKOB Kauenus 77, = 0,99 - 0,995 , ckonbxenuss 17, =

0.98 - 0,99.
3nauenus KIIJ] mexannueckux mepemad (0e3 ydera moTepb TPEHHSI B TIOJ-

IIUITHUKAX ) TPUBEICHBI HIbKe(Tao. 1).

Tabmuma 1

Tun nepenaun 3aKphITas OTKpBITast
3yOuaras:
e C UMIMHIPHYECKUMH KOJECAMMU 0,96 - 0,98 0,93-0,95
® C KOHHYECKMMH IPSIMO3YObIMH 0,95-0,97 0,92 - 0,94
UYepssauHast:
e CamMoTopMO3sIas 0,3 -04 0,2 -0,3
e HecamoropMmo3simas npu yucie
3aX0J10B Z YepBsIKa: Z=1 0,65 -0,7

Z=2 0,7 -0,75
[ennas 0,95-0,97 0,9 - 0,93
OpuKIMOHHAS 0,9 -0,96 0,7 - 0,8
Pemennas 0,95 - 0,96

[IpuBeeHHBIE MOMEHT K Bally JBUTATENsl OT CHJI TPEHHS CIaraeTcsi U3 CyMMBI
momenros M, M., M,,, onpenenseMblx COOTBETCTBEHHO CHIIAMH TPEHHS B

HaIPaBJSAOMIMX NPUBOAA, B NApe BUHT-TAMKA M MOAIIMIIHUKAX XOJOBOIO BHHTA OT
[pEeABAPUTEIBHOTO HATATA, T.€.
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Mm = MmH + Mmee + an'

[TpuBeCHHBIE MOMEHT OT CHJI TPEHHUS B HAIPABJISIONIAX ONPEISISACTCS 10
dbopmyre:

e ISl IPUBOJIOB C Tiepelaueii BUHT-Talika

F, k-t
Mn’ZH = ;n .
2:10% -7 -ng -1
e ISl IPUBOJIOB C Tiepeauei perka-mecTepHs
F,-m-z
M mH = ’g .
2-10° -7 -ng -1

Cuna tpenus F,, onpenensercs cymMMoll HOpMalbHBIX JaBIEHUI, JAEHCTBYIO-

X Ha HAIIPaBJIAIOIIHC

Fm = 1:mp'Z:FN ’

rae fmp - IPUBEACHHBINA KOAP(PUILIUEHT TPEHUSI.
KoadduuueHt TpeHus 3aBUCUT OT MaTepuaia TPYLIUXCsS MOBEPXHOCTEH U UX
CMa3KH, OT KOHCTPYKIMU HAIpPaBJSIIONIMX U UX MPEJBAPUTENbHOr0 HaTsAra. OObBIYHO

JUISL HAITPABJISFOIMX CKOJIBKEHUS CO CMA3KOW P CMEIIAHHOM TPEHHUU fmp =0.1, nna

HAIPaBJISIOMUX KAaUYC€HUS ¢ TAHKETKAMH fmp =0,005-0,01.

Cuna TpeHHs OT IepeMeNIaeMbIX MacC Y3JIOB CTaHKA U yCTAaHOBJICHHOW HA HEM
MAaccChl JIeTalli ONpeenseTcs B 001eM cirydae o popmyre
F, =f

mp -9 (My+my)-coser,

rae (X - yroj Mexay HalpaBlICHHEM MEPEMEICHHS U TOPU30HTATLHOM
IJIOCKOCTBIO.

HpHBCI[GHHBIﬁ MOMCHT K BaJly ABUTATCIIA OT CHUJI TPCHHUA IIPU HAJIUYINU IIPCI-

BApUTCJIbHOT'O HATATa OIPCACIIACTCA:

¢ JJIA IHapHKOBOﬁ nepcaadu BUHT-TalKa
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32-F, -t

e 10
® JJI IIOAIIMITHHUKOB XOQ0BOI'O BUHTA
221k, -d, -F,
3107 iy

rac

kn - KOJIMYCCTBO MMOAIMUITHMKOB XOA0BOI'O BUHTA,

d,- BHyTpeHHNMIl quaMeTp MOAMMITHIKOB.

HpHBeI[eHHBIﬁ MOMCHT OT HCYPABHOBCHICHHBLIX MACC IICPCMCHIACMBIX Y3JIOB
OIIPCACIBICTCA UX CUJIOH TAXKECTH, T.C.
m-g-t-sina

M,, = |
Y 2.10% s -

4.5.3. IlpenBapurte/ibHbIi BHIOOP 3JIEKTPOABUTraTE/IS

ITo craTMyeckoMy MOMEHTY OT cuil pe3anus u tperus M., = M, + M, no

CKOPOCTSIM OBICTPOrO XOJa U padouuXx MoJay MpeABapUTENIbHO BEIOMPAETCS IEKTPO-
JIBUTATENb, a 3aTEM MPOU3BOJUTCS YTOUHEHHE €r0 MapamMeTpoB MOcCie pacueTra Heoo-
XOJIUMOTO IMHAMUYECKOTO MOMEHTA.

HpCI[BapI/ITCJIBHO BBI6I/IpaCTCH ABUI'aTCJIb C IJIHUTCIBHO HOIIYCTHMBIM (HOMI/I-

HanbHBIM) MoMeHToM M, 2 M ., npu yacrorax Bpamenus N, 2= Nmax » Nmax= Ng.o -
Ecmu N,< Npax WA Npax< Ng., TO HEOOXOAMMO YMEHBIIIATh MEPEIaTOUYHOE
YyCIO KOPOOKM mepenad | ¥ MOBTOPUTH pacdeT. 3aTeM n3 TabJUI[ TEXHUUECKHX Xa-

pakrepuctuk u kpueix M = f(N) pexumo nanuTensHOW M HOBTOPHO-

KPaTKOBPEMEHHOM Harpy3Ku MPUHSATOIO 3JEKTPOABUTaTENss OepyTcsl BCe MapaMeTphl,

HEO0OXOIMMBIC JIJISI POBEACHUS JTabHEUIIINX PacueToB.

1) OmnpezenseM TUHAMHUYECKHUH MOMEHT
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My, =3 +Jae)°5

rae ‘]n+‘]06:‘]2;

ow
— = & - yckopeHue.

ot

OrnpenensieM MOMEHT MHEPIIMU JTUHEHHO-TIEPEMENIAIONIEeToCs y3ia, MPUBEAEH-

HBIU K BaJly ABUI'aTCJIA
2

t 1
J,=(m+m,) on ) i

rac t B M.
OHpC,Z[CJIHCM MOMCHT MHCPLHMU BUHTA

n-d’ -l -p
=T i p=1810 ke ar”

rIe dcp , M - CPEJHUI TUaMETp BUHTA,

Ig » M - JJIMHAa BUHTA.

Ecnu ecth mydTa TO

JM zO.lJag .

VYTII0BOE YCKOpEHHE & : ONpEAeNIeTCs BPEMEHEM H3MEHCHHS TEPEXOIHBIX
nporieccos i, ,, , a TakKe 3aJaHHBIM 3aKOHOM U JMAra30HOM U3MEHEHHS CKOPOCTH.
. V6x

a

t

n.n.

Jlns ciaydast pasrona 10 Vi, IBUraTenb JOKEH UMETh YCKOPEHHE

63-7-V
g=— 0%
t-t,, -l
Onpenensiem
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MauH — JS. &

rae JS — Jn+J06 — \]6+\]2py3a+\]myqua

OHpC,Z[CJIHCM MOMCHT HpCOHOHCBaCMBIﬁ JABUTATCIIEM Impu pa3r0He
Mam — MauH + |\/|5 .

OHpC,Z[CJ'IHCM MaKCUMAJIbHBIK MOMEHT ABUTATCIIA HU3 €TI0 KOMMYT&HHOHHOﬁ

KPUBOU

Mae.max — f(n6.x) )

1
Mde.max :n—IMimax -dX,
Ox

rie Mimax - MakcuMmansHOE 3HAYEHHE MOMEHTA, 0OECIICUNBAIOIIETO YAOBJIETBOPH-

TEIbHYI0 KOMMYTAIIUIO TP pasrone 1o Ngy.

M og.max — ,
n6x
rac S - Iiomaab MC}K,Z[y ociaMu KOOpI[I/IHaT, OTpe?)KOM HapaJIJIeJIBHBIM ocu

MOMEHTOB, PACIIONOKEeHHBIM Ha paccTosaun Ny, u kpusoit M = f(n)
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M

Puc.5. IIoBTOpHO-KPaTKOBPEMEHHBIN PEKUM paOOTHI; IPEBBILIEHUE

CTEIeHU UCKpeHus B 1.5 pasa

2) s yIOBIETBOPUTEIILHOTO PEXKUMA pabOThl HEOOX0IUMO, YTOOBI
Mag.max > Mc).m.

IIpoBOaMM NPOBEPKY ABUTATENS IO CPEAHEKBAAPATUYIHOMY

n
2. M-t
i

Mc.x. e S r— - Mc.x.< Mn.

t
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TPONPUBOJL U BJIEKTpooOopyaoBaHue : yueOHUK nisi By3oB / A.Il.Konomwmer [u
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6. TepexoB B.M. DnemMeHTH aBTOMATU3HUPOBAHHOTO 3JEKTPONPUBOJAA : YUEOHUK IS
BY30B. - M.: DHeproaromusaar,l1987. - 224 c., ui.
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1981.-35c.
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nad, B.1. Adbonun, E.A. Cobonenckas. - M., 1982.- 504 c.

13.Munckep 2.U., Kanuux M.II. I'paduyeckoe opopmieHue u yTeHUE CXEeM IJICK-
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14.TOCT 16593-79. DnexTporpuBosl. TEpMUHBI U ONIPEICICHHUS.

15.T'0CT 2.701-76 ( CT C3B 651-77 ). ECKJl. Cxembl. Buabl u tunesl. O6mue tpe-
OOBaHMS K BBITIOJTHEHHUIO.

16.'OCT 2.702-75 ( CT C5B 1188-78 ). ECK/I. IlpaBuna BeIMOJHEHUS dJIEKTpUYE-
CKHX CXEM.

17.TOCT 2.703-68 ( CT C3B 1187-78 ). ECK/I. IIpaBuna BbIOJHEHUS KUHEMATH-
YECKUX CXEM.
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18.'OCT 2.705-70. ECK/. IlpaBuna BbIIOJHEHUS JIEKTPUUYECKUX CXEM OOMOTOK M
U3 ¢ 0OOMOTKaMHU.

19.TOCT 2.708-81 ( CT COB 1982-79 ). ECK/I. IIpaBuna BeIOJHEHHS dJICKTpHUUC-
CKHX CXeM IU(POBON BEIYUCITUTEIIEHON TEXHUKH.

20.'OCT 2.709-72 ( CT C3B 3754-82 ). ECK]I. Cuctema MapKupOBKH TIENIEH B dJIEK-
TPUUECKHUX CXEMaX.

21.TOCT 2.710-81 ( CT C5B 2182-80 ). ECKJI. O603Hauenus: OykBeHHO-II(PPOBHIC
B DJIEKTPUYIECKUX CXEMaX.

22.T'OCT 2.721-74 ( CT CD2B 1984-79 ). ECK/I. O603HaueHus yciIoBHbBIE Tpadude-
ckue B cxemax. O603HaueHUs OOIIETO MPUMEHEHUS.

23.'OCT 2.722-68 ( CT CBB 655-77 ). ECK]I. O603HaueHus yCIOBHBIC TpapUIECKUC
B CXeMax. MalnuHbI 3JICKTPHUSCKHE.

24.TOCT 2.723-68 ( CT COB 869-78 ). ECK]I. O603HaueHus yCIOBHBIC TpapUIeCKUe
B cxemax. Karymku WHIYKTHBHOCTH, APOCCENH, TpaHChHOpMaTophl, aBTOTpPAHC-
dbopMaTophl 1 MATHUTHBIC YCUIIUTEITH.

25.T'OCT 2.725-68. ECKJI. O603HaueHus yCIOBHBIE Tpaduueckue B cxemax. Y CTpoil-
CTBa KOMMYTHUPYIOIIIHE.

26.'OCT 2.726-68. ECK]I. O6o3HaueHus ycioBHbIE rpadudeckue B cxemax. Toko-
CHEMHUKH.

27.TOCT 2.727-68 ( CT C3B 862-78 ). ECK]I. O603HaueHus yCIOBHBIE rpaduueckue
B cxemax. Pa3psgHuky ; mpe1oXpaHuTeNu.

28.'OCT 2.728-74 ( CT CDOB 863-78, CT COB 864-78 ). ECKJl. O6o3naueHus
yclOBHBIE Tpaduueckue B cxemax. Pe3ncTopsl; KOHAEHCATOPHI.

29.'0OCT 2.729-68 ( CT C2B 2830-80 ). ECK/I. O603HaueHus ycioBHbIe Tpaduue-
ckue B cxemax. [Ipubopsl aJeKTpon3MepuTeIbHbIE.

30.I'OCT 2.730-73 ( CT C3B 661-77 ). ECKJI. O603HaueHus yCIOBHbIE IpapuiecKue
B cxemax. [IprGopsl mOITyIIPOBOTHUKOBBIE.

31.I'OCT 2.743-82 ( CT C2B 3735-82 ). ECKJI. O603HaueHus1 yclIOBHbIE Tpaduye-
CKHE B CXeMax. DJIEMEHTHI U(PPOBON TEXHUKH.

32.'OCT 2.750-68. ECKJI. O603HaueHus ycinoBHbIe rpaduyeckue B cxemax. Poxa To-
Ka U HaMpsDKESHUS; BUIBI COSTUHEHUS 0OMOTOK; (hOPMBI UMITYJIHCOB.

33.I'OCT 2.751-73. ECKJ. OO6o3HaueHusi yCIIOBHbIE TIpauyecKkue B CXeMax.
DNEeKTpUUECKHE CBSI3U, MPOBO/IA, KaOEIH 1 IIMHBI.

34.'OCT 2.755-74. ECKI. O603HaueHus ycIOBHbIE Tpaduueckue B cxemax. Y CTpoi-
CTBa KOMMYTAITMOHHBIC 1 KOHTAKTHBIE COCTUHCHMS.

35.'OCT 8.417-81 ( CT C3B 1052-78 ). ECK/. IIpaBuna Hanucanus 0003HaYeHUN
eAUHUI] GU3UICCKUX BEITMIHH.
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[MTPMJIOXXEHME 1

AcuHXpoHHbIE 1BUraTenu cepun A1

Tabnuna 1
Tom Morr- KL Stom M )i M MAX M MIN)| I Il MoMmeHT Macea,
ABHUraTeILs HEIC;’ % cosp % M HOM M HOM My OM I HOM HHIfrp_ ﬁgﬂ KT
Cunxponnas yacrora Bpamenust 3000 06/MuH
AVP50A2 0.09 60 0.75 | 115 2.2 2.2 1.8 45 0.000025 2.5
AWP50B2 0.12 63 0.75 | 115 2.2 2.2 1.8 45 0.000028 2.8
AVP56A2 0.18 68 0.78 9 2.2 2.2 1.8 5 0.00042 3.4
AWP56B2 0.25 69 0.79 9 2.2 2.2 1.8 5 0.00047 3.9
AVP63A2 0.37 72 0.86 9 2.2 2.2 1.8 5 0.00076 4.7
AP63B2 0.55 75 0.85 9 2.2 2.2 1.8 5 0.0009 5.45
AVP71A2 0.75 785 | 0.83 6 2.1 2.2 1.6 6 0.00097 6.5
AWP71B2 11 79.0 | 0.83 6.5 2.1 2.2 1.6 6 0.0011 8.8
AVP80A2 15 81.0 | 0.85 5 2.1 2.2 1.6 7 0.0018 9.8
AHP80B2 2.2 83.0 | 0.87 5 2 2.2 1.6 7 0.0021 13.2
AVPIOL2 3 845 | 0.88 5 2 2.2 1.6 7 0.0035 16.7
AHP100S2 4 87.0 | 0.88 5 2 2.2 1.6 7.5 0.0059 21.6
AWP100L2 5.5 88.0 | 0.89 5 2 2.2 1.6 7.5 0.0075 27.4
AWP112M2 7.5 875 | 0.88 35 2 2.2 1.6 7.5 0.01 41
AWP132M?2 11 88.0 0.9 3 1.6 2.2 1.2 7.5 0.023 64
AHP160S2 15 90.0 | 0.89 3 1.8 2.7 1.7 7 0.039 100
AWP160M2 | 18.5 90.5 0.9 3 2 2.7 1.8 7 0.043 110
AHP180S2 22 90.5 | 0.89 2.7 2 2.7 1.9 7 0.057 160
AP180M?2 30 91.5 0.9 2.5 2.2 3 1.9 7.5 0.07 180
AWP200M2 37 915 | 0.87 2 1.6 2.8 15 7 0.13 220
AP200L2 45 92 0.88 2 1.8 2.8 15 7.5 0.14 240
ANP225M2 55 925 | 091 2 1.8 2.6 15 7.5 0.22 320
ANP250S2 75 93 0.9 2 1.8 3 1.6 7.5 0.41 425
ANP250M2 90 93 0.92 2 1.8 3 1.6 7.5 0.46 455
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[Tponomxenne Tabmutel 1

T x‘gi Klom, cosp | SHOM MM 17 ]j\‘; MAX A]j MIN| | | ;7 Ix;;;;; Macea.
ZIBHUTATEIS <Br ’ % % HOM HOM HOM "HOM KM ’ K
CunxpoHHas yactora Bpamenus 1500 o6/MuH
AUP50A4 0.06 53 0.63 11 2.3 2.2 1.8 45 0.000029 2.6
ANP50B4 0.09 57 0.65 11 2.3 2.2 1.8 4.5 0.000033 29
AUP56A4 0.12 63 0.66 10 2.3 2.2 1.8 5 0.00070 3.35
AIP56B4 0.18 64 0.68 10 2.3 2.2 1.8 5 0.00079 3.9
AUP63A4 0.25 68 0.67 12 2.3 2.2 1.8 5 0.0012 4.7
AlP63B4 0.37 68 0.7 12 2.3 2.2 1.8 5 0.0014 5.6
AUP71A4 0.55 70.5 0.7 9.5 2.3 2.2 1.8 5 0.0013 7.8
AlP71B4 0.75 73 0.76 10 2.2 2.2 1.6 5 0.0014 8.8
AVP80A4 1.1 75 0.81 7 2.2 2.2 1.6 5.5 0.0032 9.9
AIP80B4 1.5 78 0.83 7 2.2 2.2 1.6 55 0.0033 12.1
AVPIOLA 2.2 81 0.83 7 2.1 2.2 1.6 6.5 0.0056 17
AIP100S4 3 82 0.83 6 2 2.2 1.6 7 0.0087 21.6
AMP100L4 4 85 0.84 6 2 2.2 1.6 7 0.011 27.3
AP112M4 55 855 | 0.86 45 2 2.5 1.6 7 0.017 41
AWNP13254 7.5 875 | 0.86 4.0 2 2.5 1.6 7.5 0.028 58
AP132M4 11 875 | 0.87 35 2 2.7 1.6 7.5 0.04 70
AP160S4 15 90 0.89 3 1.9 29 1.8 7 0.078 100
AIP160M4 18.5 90.5 | 0.89 3 1.9 29 1.8 7 0.1 110
AP180S4 22 90.5 | 0.87 2.5 1.7 24 15 7 0.15 170
Al1P180M4 30 92 0.87 2 1.7 2.7 15 7 0.19 190
AWP200M4 37 925 | 0.89 2 1.7 2.7 1.6 7.5 0.28 245
AP200L4 45 925 | 0.89 2 1.7 2.7 1.6 7.5 0.34 270
AWNP225M4 55 93 0.89 2 1.7 2.6 1.6 7 0.51 335
AIP25054 75 94 0.88 15 1.7 2.5 1.4 7.5 0.89 450
AWP250M4 90 94 0.89 15 15 2.5 1.3 7.5 1.1 480
AI1P280S4 100 935 | 091 2.2 1.6 2.2 1 6.5 2.3 594
AP280M4 132 94 0.93 2.2 1.6 2.2 1 6.5 25 752
ANP31554 160 935 91 2 1.4 2 1 55 3.1 896
AWNP315M4 200 94 0.92 2 1.4 2 0.9 55 3.6 1000
ANP35554 250 945 | 092 2 1.4 2 0.9 7 6 1275
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ANP355M4 315 945 | 092 2 1.4 2 0.9 7 7 1480
[Iponomxkenue Tabiuisl 1
T x‘gi Klom, cosp | SHOM MM 17 ]]\‘/[4 MAX A]i[l MIN | | ;7 iﬁé’;ﬁ; Macea.
JIBATATEIS <Br ’ % % HOM HOM HOM YHOM P ’ KT
Cunxponnas yacrora Bpariaerust 1000 o6/mun
AWP63A6 0.18 56 0.62 14 2 2.2 1.6 4 0.0018 4.65
AIP63B6 0.25 59 0.62 14 2 2.2 1.6 4 0.0022 55
AWPT71A6 0.37 65 0.65 8.5 2 2.2 1.6 45 0.0017 7.8
AP71B6 0.55 | 685 0.7 8.5 2 2.2 1.6 45 0.002 8.6
AWP80A6 0.75 70 0.72 8 2 2.2 1.6 45 0.0031 11.6
AIP80B6 11 74 0.74 8 2 2.2 1.6 4.5 0.0046 13.4
AWPIOLG 15 76 0.72 7.5 2 2.2 1.6 6 0.0073 16.9
AIP100L6 2.2 81 0.74 55 2 2.2 1.6 6 0.013 22.8
AWP1I12MAG6 3 81 0.76 5 2 2.2 1.6 6 0.017 35
AP112MB6 4 82 0.81 5 2 2.2 1.6 6 0.021 40.4
ANP13256 55 85 0.8 4 2 2.2 1.6 7 0.04 57
AP132M6 7.5 855 | 0.81 4 2 2.2 1.6 7 0.058 68
AP160S6 11 88 0.83 3 2 2.7 1.6 6.5 0.12 100
AIP160M6 15 88 0.85 3 2 2.7 1.6 6.5 0.15 120
AVP180M6 185 | 895 | 0.85 2 1.8 24 1.6 6.5 0.2 180
AP200M6 22 90 0.83 2 1.6 2.4 1.4 6.5 0.36 225
AWP200L6 30 90 0.85 2.5 1.6 24 1.4 6.5 0.4 250
AP225M6 37 91 0.85 2 15 2.3 1.4 6.5 0.61 305
ANP250S6 45 925 | 0.85 2 15 2.3 1.4 6.5 1 390
AP250M6 55 925 | 0.86 2 15 2.3 1.4 6.5 11 430
AP280S6 75 925 0.9 2.2 1.3 2.2 1 6.5 29 637
AIP280M6 90 93 0.9 2.2 1.4 24 1 6.5 3.4 702
AWNP315S6 110 93 0.92 2.3 1.4 2.3 1 6 4 847
ANP315M6 132 935 0.9 2.3 1.4 2.3 1 6.5 45 950
AWNP35556 160 94 0.9 2.2 1.6 2 1 7 7.3 1136
ANP355M6 200 945 0.9 2.2 1.6 2 0.9 7 8.8 1280
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[Tponomxkenne Tabmuie! 1

o Mom- | -y 1 Stom Mg | Mygx M MIN]| I 17 MoMeHT Macca,
JBUTATENS HEIC;’ % cose % M pgom MuoM Muom VHom HHIfrp_ ilém KI
CunxpoHHas yactota Bpauienust 750 06/MuH
AlP71B8 0.25 56 0.65 8 1.8 1.9 1.4 4 0.0019 7.8
AMP80AS8 0.37 60 0.61 6.5 1.8 1.9 1.4 4 0.0034 13.8
AIP80B8 0.55 64 0.63 6.5 1.8 1.9 1.4 4 0.0041 155
AVPI90LAS 0.75 70 0.66 7 1.6 1.7 1.2 35 0.0067 19.7
API90LBS 11 72 0.7 7 1.6 1.7 1.2 3.5 0.0086 22.3
AWP100L8 15 76 0.73 6 1.6 1.7 1.2 5.5 0.013 31.3
ANPLI2MAS8 | 2.2 765 | 0.71 55 1.8 2.2 1.4 6 0.017 36
AP112MBS8 3 79 0.74 55 1.8 2.2 1.4 6 0.025 41
AIP132S8 4 83 0.7 45 1.8 2.2 1.4 6 0.042 56
AWP132M8 55 83 0.74 5 1.8 2.2 1.4 6 0.057 70
AIP160S8 7.5 87 0.75 3 1.6 24 1.4 55 0.12 100
AP160M8 11 875 | 0.75 3 1.6 24 1.4 6 0.15 120
AI1P180M8 15 89 0.82 2.5 1.6 2.2 15 55 0.23 180
AWP200M8 18.5 89 0.81 2.5 1.6 2.3 1.4 6 0.36 225
AP200L8 22 90 0.81 2.5 1.6 2.3 1.4 6 0.4 250
AWP225M8 30 90.5 | 0.81 2.5 1.4 2.3 1.3 6 0.61 305
AIP250S8 37 925 | 0.78 2 15 2.3 1.4 6 1.1 400
AMP250M8 45 925 | 0.79 2 1.4 2.2 1.3 6 1.2 430
AI1P280S8 55 92 0.86 3 1.3 2.2 1 6 3.2 643
AP280M8 75 93 0.87 3 1.4 2.2 1 6 4.1 735
AP315S8 90 93 0.85 15 1.2 2.2 1 6 4.9 927
AWP315M8 110 93 0.86 15 11 2.2 0.9 6 5.8 1001
AP355S8 132 935 | 0.85 2 1.2 2 0.9 6.5 9 1175
AWNP355M8 160 935 | 0.85 2 1.2 2 0.9 6.5 10 1280
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ACHHXpOHHBIE JIBUraTenu cepuu 4A

Tabmuma 2

Tom Morr- KL Lions I Il M Il M MAX n MomeHT
sororenn | "0 | oo | 050 | U Tons | Muon] Mpon] s | P
CunxpoHnHas yacrota Bpaenus 3000 06/mun
4AA50A2 0.09 60 0.7 0.24 5 2 2.2 2740 0.0000245
4AA50B2 0.12 63 0.7 0.32 5 2 2.2 2710 0.0000268
4AA56A2 0.18 66 0.76 0.5 5 2 2.2 2800 0.000415
4AA56B2 0.25 68 0.77 0.7 5 2 2.2 2770 0.000465
4AA63A2 0.37 70 0.86 0.9 5 2 2.2 2750 0.000763
4AA63B2 0.55 73 0.86 13 5 2 2.2 2740 0.0009
4A7T1A2 0.75 77 0.87 1.7 55 2 2.2 2840 0.000975
4A71B2 11 775 | 0.87 2.5 55 2 2.2 2810 0.00105
4A80A2 15 81 0.85 3.3 6.5 2.1 2.6 2850 0.00183
4A80B2 2.2 83 0.87 4.6 6.5 2.1 2.6 2850 0.00213
4A90L2 3.0 845 | 0.88 6.1 6.5 2.1 2.5 2840 0.00353
4A100S2 4.0 86.5 | 0.89 7.9 7.5 2 2.5 2880 0.00593
4A100L2 5.5 87 091 10 7.5 2 2.5 2880 0.0075

4A112M2 7.5 875 | 0.88 | 148 7.5 2 2.8 2900 0.01
4A132M2 11 88 0.9 21.2 7.5 1.7 2.8 2900 0.0225
4A160S2 15 88 091 | 285 7.5 1.4 2.2 2940 0.0475
4A160M2 18.5 885 | 092 | 346 7.5 1.4 2.2 2940 0.0525
4A180S2 22 88.5 | 091 | 417 7.5 1.4 2.5 2940 0.07
4A180M2 30 90.5 | 0.92 55 7.5 1.4 2.5 2945 0.085
4A200M2 37 90 0.89 70 7.5 1.4 2.5 2945 0.145
4A200L2 45 91 0.9 84 7.5 1.4 2.5 2945 0.168
4A225M2 55 91 0.92 100 7.5 1.4 2.5 2945 0.25
4A250S2 75 91 0.89 141 7.5 1.2 2.6 2940 0.465
4A250M2 90 92 0.9 166 7.5 1.2 2.5 2960 0.52
4A280S2 110 91 0.89 206 7 1.2 2.2 2970 1.09
4A280M2 132 915 | 0.89 247 7 1.2 2.2 2970 1.19
4A315S2 160 92 0.9 294 7 1.2 2.2 2970 14
4A315M2 200 92.5 0.9 365 7 1.2 2.2 2970 1.63
4A355S2 250 92.5 0.9 458 7 1 1.9 2970 2.85
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[Tpomomxenue Tabauipr 2

Tom Morr- KL Lions I Il M 11 M MAX n MomeHT
JBUraTeIIst HEIC;:’ % | 0% A | rom | M oM M HOM 06/M’I/IH HHfﬁﬁpzm’
CunxpoHHas yacroTta Bpamenus 1500 06/mun
4AA50A4 0.06 50 0.6 0.16 5 2 2.2 1389 0.000029
4AA50B4 0.09 55 0.6 0.24 5 2 2.2 1370 0.0000325
4AA56A4 0.12 63 0.66 | 0.32 5 2 2.2 1375 0.00007
4AA56B4 0.18 64 0.64 | 0.67 5 21 2.2 1365 0.000788
4AA63A4 0.25 68 0.65 | 0.86 5 2 2.2 1380 0.00124
4AA63B4 0.37 68 0.69 1.2 5 2 2.2 1365 0.0013
4A71A4 0.55 70.5 0.7 1.7 45 2 2.2 1390 0.00138
4A71B4 0.75 72 0.73 2.1 4.5 2 2.2 1390 0.00143
4A80A4 11 75 0.81 2.7 5 2 2.2 1420 0.00323
4A80B4 1.5 7 0.83 3.5 5 2 2.2 1415 0.00333
4A90L4 2.2 80 0.83 5 6 2.1 2.4 1425 0.0056
4A10054 3 82 0.83 6.7 6.5 2 2.4 1435 0.00868
4A100L4 4 84 0.84 8.6 6.5 2 2.4 1430 0.0130
4A112M4 55 855 | 0.85 115 7 2 2.2 1445 0.0175
4A13254 7.5 875 | 0.86 15.2 7.5 2.2 3 1455 0.0275
4A132M4 11 875 | 0.87 22 7.5 2.2 3 1460 0.04
4A160S4 15 885 | 0.88 | 293 7 14 2.3 1465 0.103
4A160M4 18.5 895 | 0.88 | 358 7 1.4 2.3 1465 0.128
4A180S4 22 90 0.9 41.4 7 14 2.3 1470 0.19
4A180M4 30 91 0.9 56.1 7 1.4 2.3 1470 0.233
4A200M4 37 91 0.9 68.7 7 14 2.5 1475 0.368
4A200L4 45 92 0.9 83 7 1.4 2.5 1475 0.445
4A225M4 55 925 0.9 101 7 1.3 2.5 1480 0.64
4A25054 75 93 0.9 136 7 1.2 2.3 1480 1.02
4A250M4 90 93 0.91 162 7 1.2 2.3 1480 1.17
4A28054 110 925 0.9 200 7 1.2 2 1470 2.3
4A280M4 132 93 0.9 240 7 1.3 2 1480 2.48
4A31554 160 935 | 091 287 7 13 2.2 1480 3.08
4A315M4 200 94 0.92 352 7 1.3 2.2 1480 3.63
4A35554 250 945 | 0.92 438 7 1.2 2 1485 6.0
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[Tpomomxenue Tabauipr 2

Moru- I Il M 11 M MAX Mowment

Tun KII
HOCTb, A, cosQ lion n, HWHEPIIHH,
KI M

JIBUraTeIs <Br % A I HOM M HOM M HOM o6/Mun

CunxpoHnHas yacrota Bpaienus: 1000 06/mun

4AAS50A6

4AA50B6

4AAS56A6

4AA56B6

4AA63A6

4AA63B6

4A71A6

4A71B6

4A80A6

4A80B6

4A90L6

4A100S6

4A100L6

4A112M6

4A13256

4A132M6

4A160S6

4A160M6

4A180S6

4A180M6

4A200M6

4A200L6

4A225M6

4A250S6

4A250M6

4A280S6

4A280M6

4A315S6

4A315M6

4A355S6
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[Tpomomxenue Tabauipr 2

Moru- I Il M 11 M MAX Mowment

KIT
HOCTb, A, cosQ lion n, HWHEPIIHH,
KBt KI"M>

Tun
JIBUTATES

% A IHOM MHOM MHOM 00/MuH

CunxpoHHas yactora BpameHust 750 06/MuH

4AA50AS8

4AA50B8

4AA56A8

4AA56B8

4AA63AS8

4AA63BS8

4A71A8

4A71B8

4A80A8

4A80B8

4A90L8

4A100S8

4A100L8

4A112M8

4A132S8

4A132M8

4A160S8

4A160M8

4A180S8

4A180M8

4A200M8

4A200L8

4A225M8

4A250S8

4A250M8

4A280S8

4A280M8

4A315S8

4A315M8

4A355S8
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Hpodonscenue mabn. 14.1

ConpoTtusienre 06MOTKH

LTS A, npn 15 BC? Om I/IMYKTHB][OCTB
Fuiows KBT| Uiien, B 06/MHUH | 06/MHH Thwones % n00aBOYHBIX | BO30YyX- | Len# sikopsi, MI'H
e INOJIKCOB OeHHsI
Tun 2MP132MYXIT4, 2[1P132MIY X4
110 | 750 | 3750 | 68,0 |0435] 0244 o 82
20 | 220 | 750 | 2500 | 67,0 | 1.693| 1260 | L34 33.0
440 | 800 | 1850 | 715 | 6280 | 3940 132
110 | 1060 | 4000 | 73,5 | 0226 | 0,166 - 4.6
30 | 220 | 1060 | 3000 | 740 | 0906 | 0692 | L3 18,5
440 | 1060 | 2500 | 7300 |4.060| 2970 74.0
110 | 1500 | 4200 | 775 | 0.140| 0,094 " 2.8
40 | 220 | 1500 | 4200 | 805 |0472| 0308 | AL 9.7
440 | 1500 | 3750 | 82.5 | 1880 | 1390 ' 386
110 | 2200 | 4000 | 83,0 |0067| 0,049 % 14
6.0
220 | 2360 | 4000 | 83,5 |0226| 0,166 11 16
440 | 2360 | 4000 | 850 |0906| 0692 | 256 18,5
s | 220 | 3000 | 4000 | 850 [o0140| 0,04 11 2.85
’ 440 | 3000 | 4000 | 85.0 | 0,546 | 0336 | 25, 11,0
Tun 2D 132LYX14, 21D 132LIVXII4
110 | 750 | 3750 | 66,5 | 0269] 0220 89 5.7
g | 220 | 750 | 2500 | 67,0 | 1,080 | 0915 25 230
440 | 750 | 1850 | 69,0 | 4,050 | 2,920 % 86.0
110 | 950 | 4000 | 72,0 | 0167 | 0,124 - 3,5
42 | 220 | 1000 | 3000 | 730 | 0670 | 0445 | 52 14.0
440 | 1000 | 2500 | 7300 | 2.800 | 1960 : 55.0
110 | 1500 | 4200 | 79,0 | 0,080 [ 0,066 - 1.8
5.5 | 220 | 1600 | 4200 | 80,5 | 0269 | 0220 | 5% 5.7
440 | 1600 | 3750 | 805 | 1080| 0915 ' 23.0
110 | 2200 | 4000 | 83,0 | 0,055| 0,039 17637— 1.1
7.5
220 | 2120 | 4000 | 835 |o0167| 0,124 76 3.5
440 | 2200 | 4000 | 86.0 | 0.670 | 0445 | 206 13.8
1o | 220 | 3000 | 4000 | 855 | 0,080 | 0,066 76 1.8
; 440 | 3150 | 4000 | 865 {0322 0270 | 206 71
Tun 2ITH160MYXJ14, 2ITH160MTYXJ14
110 | 750 | 3000 | 75,5 | 0.138| 0.135 - 5.04
30 | 220 | 750 | 2500 | 765 | 0732| 0485 | 128 20,2
440 | 750 | 1850 | 76,0 |3.150| 2210 . 850
110 | 950 | 4000 | 785 | 0110| 0,078 108 3,1
45 | 220 | 1000 | 3000 | 795 |0411| 0304 | A8 10,5
440 | 950 | 2500 | 790 | 1780 | 1440 , 488
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Ipodonxcenue mabn. 14.1

ConpoTuBieHUE OBGMOTKH
Fyioms Hpax, npu 15°C, Om HHuayktvBHOCTE
Foows KBT| Upon B 06/mun | o6/Mun | ew % 106aBOYHBIX | BO3GYX- | Llenu sikopsi, MI'H
ﬂKOpﬂ nonKwcoB AEHUA
oo | 220 | 2630 | 4000 | 885 | 0,069 | 0,049 117 2.5
; 440 | 2120 | 4000 | 885 |0328| 0227 | 32.8 12,0
o | 220 | 3000 | 4000 | 890 | 0,044 | 0,031 117 1.6
, 440 | 3000 | 4000 | 895 | 0471 | 0131 | 328 6.3
Tun 2IID160MY X4, 21TD160MIYXJ14
110 [ 800 | 3750 | 745 [0110[ 0078 | o, 3.1
4.2 220 | 750 | 2500 | 730 0516 o407 | 33 14.0
440 | 750 | 1850 | 73.0 | 2060 | 1.785 ' 56.0
110 | 1000 | 4000 | 780 | 0081 | 0056 A 2.2
6.0 220 | 1000 | 3000 | 790 [0326| 0208 | 53 9.0
440 | 1000 | 2500 | 790 | 1.304| 1.050 ; 46.0
s | 220 | 1500 | 4200 | 830 [o145( 0,101 53.1 4.0
’ 440 | 1600 | 3750 | 835 |0516| 0407 | 126 14.0
220 | 2240 | 4000 | 87,0 | 0,081 | 0,056 58]—% 2.2
13.0 ’
440 | 2240 | 4000 | 870 | 0278 | 0175 % 7.5
6o | 220 | 3150 | 4000 | 870 | 0037 | 0024 | 53, 0,99
’ 440 | 3150 | 4000 | 880 | 0145! o0.101 12.6 4,00
Tun 2TIO160LYX14, 21TD160LIYXT4
1o | 750 | 3750 | 760 | 0096 | 0,073 %% 3.1
5.6 ’
220 | 800 | 2500 | 77,5 | 0328 0227 | 49.4 10,5
440 | 800 | 1850 | 765 | 1.310| 1450 | 134 42.0
g0 | 220 | 1000 | 3000 | 800 0216 0,175 | 494 7.0
’ 440 | 1060 | 2500 | 810 |o0s816| 0600 | 134 25.0
110 | 1500 | 4200 | 840 |o0024| 0017 | .o, 0,78
110 | 220 | 1500 | 4200 | 845 | 0096 | o073 | B2 3.1
440 | 1500 | 3750 | 845 | 0.385| 0,364 ’ 12.5
6o | 220 | 2360 | 4000 | 870 |o0044 | 0031 | 494 1.4
; 440 | 2360 | 4000 | 885 | 0171 | 0131 13.4 5.6
s | 220 | 3150 | 4000 | 87,5 | 0024 | 0017 | 494 0,78
' 440 | 3150 | 4000 | 885 | 0.096 | 0.073 13.4 3.1
Tun 2ITH180MYXJ14, 2ITH180MTY X4
110 | 750 | 3000 | 785 | 0,084 | 0056 | . 2.73
5.6 220 | 750 | 2500 | 79.0 | 0338 | 0221 na 10,9
440 | 750 | 1850 | 795 | 1.500 | 0.825 : 47.0
8.0 110 | 1000 | 3500 | 81,5 | 0,058| 0,037 9—2 1.9
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Tabnuua 14.5. Texunyeckue nannbie nsurareneii Tuna 4P

TmlopaSMcp Pmau, kBt D:mu, B lﬂ]IUM‘ A Nrom, % Hyom, DG/MHII Hmax, OG/MHH
4,00 24,0 72,3 900
4TIP1128 3,15 19,8 69,3 750
2,00 14,5 57,6 450
4,25 26.4 68.0 730 5000
ATIO112M , ; .
3,00 20,1 60,3 475
4TID112L 3,55 24.5 60,1 425
15,00 85,4 77,9 1400
7,50 43,6 76,0 1000
ATID132S ’ . ’
6,00 32,7 74,0 875
4,25 26,9 65,0 580
11,0 220 61,5 78,5 1060 4500
4I1P132M 8,5 48,6 76,0 875
8,0 473 68,0 600
11,0 62,8 76,0 800
4TIP132L ’ ; ;
8,5 54,4 68,0 515
15,0 79,6 80,7 850
ATIO160S g , ;
11,0 66,2 70,5 530 4000
4ATID160M 15,0 85,6 75,3 580
4ATID180 17,0 99 4 73,0 500
4I1P180M 20,0 114,5 75,0 475 3800
Tpodonricenue maba. 14.5
Tunopasmep Picw, KBT Uiow, B Fovony A Tuos, % | Miow, O6/MHMH | Hinax, 06/MMH
7.50 19,2 87.1 2120
5,50 14,9 81,4 1450
ANIP112S 425 12,6 74.0 975
3,14 9,9 69,0 730
7,50 19,6 82,5 1450 o
ANP112M 5.50 16,6 74,1 900
4,25 | 133 67,4 690
10,0 26.3 81,2 1320
4TIP112L 7.5 215 81,0 975
5.5 17,0 70,8 690
30,0 76,7 87,1 3070
18,5 478 85,0 2180
4IlP1328 15.0 417 80.0 1400
15,7 800
5,5 5, 73.0 Ao
30,0 78,9 86,3 2300
22,0 59,3 83,0 1600
4TIIP132M 1.0 - 30,0 80.0 1090
8,5 24 8 75.0 800
23,6 64,8 83,0 1400
41321 15,0 40,8 81,0 1030 5000
11,0 30,7 78,0 825
30,0 78,6 84,0 1450
4TID160S 18.5 48.6 82,0 1090
15,0 425 76,1 730
22,0 56,8 845 1090
4TIP160M 18.5 496 80.8 775
30,0 77,0 85,5 1030
4TIP160L 22,0 587 81.3 775 4500
45,0 114 88,0 1450
4TIP180S 37,0 95,7 85.0 1150
26.5 72,8 78.0 775
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3ananus Ha KP (Homepa BapuaHTOB /Ui IEPBOM YACTH)

I[BI’II‘&TCJIB ITIOCTOAHHOI'O TOKa

Bapuant ACUHXPOHHBIN
JIBUTATEIb Tyn Mommocts, | U R U
KBT B R Um

1 AWPS6A2 2[1P132M 2 110 0.2

2 AUNP71B6 2[1P132M 2 220 0.4
3 AUNPI90OLAS 2[1P132M 2 440 0.3

4 4AA56B2 2[1P132M 3 110 0.2
3) 4AA56B4 2[1P132M 3 220 0.5

6 ANP63B2 2[1P132M 3 440 0.5
7 AHNP80OB6 2[1P132M 4 110 0.4

8 AUP100L8 2[1P132M 4 220 0.3
9 4AT1A2 2[1P132M 4 440 0.6

10 4A71B4 2[1P132M 6 110 0.6
11 AUNP71B2 2[1P132M 6 220 0.7

12 AUNPIOLG6 2[1P132M 6 440 0.9
13 AWPI12MAS 2[1P132M 7.5 220 0.8

14 4A80A2 2[1P132M 7.5 440 0.8
15 4A80A4 2[TH160M 3 110 0.9

16 ANP80B2 2[TH160M 3 220 0.7
17 AUP100L6 2ITH160M 3 440 0.2

18 AWP112MB8 2[TH160M 4.5 110 0.2
19 4A80B2 2[TH160M 4.5 220 0.6
20 4A80B4 2[TH160M 4.5 440 0.4
21 ANPIOL2 2I1P132L 2.8 110 0.4
22 AWP112MB6 2I1P132L 2.8 220 0.5
23 AUNP132M8 2I1P132L 2.8 440 0.5
24 4A100S2 211P132L 4.2 110 0.6
25 4A10054 2I1P132L 4.2 220 0.7
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I[BI/II‘aTCHB ITIOCTOAHHOI'O TOKa

Bapuant ACUHXPOHHBIN
J{Burarenb Tun Momgocn,, Usous R U
s B | Ryom | Ynom
26 ANP100L2 211d132L 4.2 440 0.2
27 AUNP132M6 211d132L 5.5 110 0.3
28 ANP160MS 211d132L 5.5 220 0.9
29 4A100L2 211d132L 5.5 440 0.6
30 4A112M4 211d132L 7.5 110 0.3
31 AUWP132M2 211d132L 7.5 220 0.8
32 ANP160M6 211d132L 7.5 440 0.7
33 ANP200M8 211d132L 11 220 0.2
34 4A132M?2 211d132L 11 440 0.4
35 4A132M4 2[1d160M 4.2 110 0.5
36 ANP160M?2 2[1d160M 4.2 220 0.5
37 ANP200M6 2[1d160M 4.2 440 0.7
38 ANP200L8 211d160M 6 110 0.8
39 4A160M2 21I1d160M 6 220 0.4
40 4A160M4 211d160M 6 440 0.6
41 ANP180S2 2[1d160M 7.5 110 0.8
42 AUNP200L6 2[1d160M 7.5 220 0.2
43 AUNP225M8 2[1d160M 7.5 440 0.9
44 4A180S2 2[1d160M 13 110 0.5
45 4A180M4 2[1d160M 13 220 0.3
46 ANP180M?2 2[1d160M 13 440 0.7
47 AUNP225M6 2[1d160M 16 220 0.6
48 ANP250S8 211d160M 16 440 0.9
49 4A200M2 211d160L 5.6 110 0.7
50 4A200M4 211d160L 5.6 220 0.6
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I[BI/II‘aTCHB ITIOCTOAHHOI'O TOKa

Bapuant ACUHXPOHHBIN
J{Burarenb Tun Momgocn,, Usous R U
s B | Ryom | Ynom
51 ANP200M?2 211d160L 5.6 440 0.2
52 ANP250S6 211d160L 8 220 0.2
53 ANP250M5 211d160L 8 220 0.8
54 4A200L2 211d160L 11 110 0.3
95 4A200L4 211d160L 11 220 0.3
56 ANP200L2 211d160L 11 440 0.5
57 AUNP250M6 211d160L 16 220 0.5
58 ANP280S8 211d160L 16 440 0.4
59 4A225M2 211d160L 18.5 220 0.6
60 4A225M4 211d160L 18.5 440 0.8
61 AUNP225M?2 4T1D112S 4 220 0.7
62 ANP280S6 4T1D112S 3.15 220 0.7
63 ANP280M8 4T1D112S 2 220 0.4
64 4A250M2 ATID112M 4.25 220 0.9
65 4A28054 ATID112M 3 220 0.9
66 ANP250S2 411d112L 3.55 220 0.6
67 ANP315S6 411d132S 15 220 0.2
68 ANP315S8 411d132S 7.5 220 0.2
69 4A280S2 411d132S 6 220 0.5
70 4A280M4 4T1D132S 4.25 220 0.3
71 AUNP250M2 ATID132M 11 220 0.7
72 AUNP315M6 ATID132M 8.5 220 0.5
73 ANP355S8 411P132M 8 220 0.3
74 4A280M2 A4T1D132L 11 220 0.8
75 4A31554 4T1D132L 8.5 220 0.8
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[Tpunoxxenue Ne2 (HoMepa BapuaHTOB ISl BTOPOM YacTH)

Ne mein ) mein ) V6.x. ) a, pr I:Z ) FX ) m, t ) dB ) IB
Bap. MM/MHH | MM/MUH | MM/MHH M/02 H H KT MM | M M
1 600 1 2400 0,2 01 7000 4000 1200 |5 01 1
2 1000 1 4800 04 0,1 5000 3000 1500 | 10 0,08 1
3 1200 1,9 9600 04 0,01 5000 3000 2000 | 10 0,063 1
4 2400 1,9 10000 0,8 0,03 10000 5000 1000 | 10 0,063 0,8
5 4800 1,9 12000 1 0,01 1000 500 500 10 0,05 0,8
6 4800 3 15000 1,5 0,03 12000 5000 600 15 0,063 0,8
7 8000 3 20000 1,5 0,03 1000 600 300 20 0,05 1
8 1200 1 5000 04 0,01 3000 1000 1000 | 10 0,063 0,6
9 4800 1,9 10000 1,2 0,1 22000 10000 1000 | 20 0,1 15
10 6000 3 15000 1 0,03 18000 8000 800 15 0,063 12
11 4000 1,9 10000 1 01 7000 5000 1500 | 10 0,063 12
12 800 2 3000 04 0,06 5000 5000 1000 | 10 0,05 12
13 2000 2,5 6400 0,6 0,08 3000 4000 600 5 0,063 0,8
14 6400 3.2 12500 0,6 0,03 4000 3200 550 10 0,05 1
15 5500 2,2 8500 0,8 0,1 10000 4800 850 10 0,08 11
16 700 11 2800 0,3 0,09 8000 4500 900 5 0,08 12
17 1000 1,8 3600 1,8 0,05 6000 4800 750 5 0,063 1
18 3600 2 8000 1,5 0,08 6500 2400 1000 | 10 0,08 0,8
19 4200 2,2 10000 0,6 0,06 5000 4000 800 15 0,08 1
20 3500 3 9000 0,8 0,05 8000 3700 650 10 0,063 0,8
21 3200 2,2 5500 1,2 0,06 5800 3600 1000 | 10 0,08 1
22 4000 2,5 6300 1,5 0,1 6000 4000 800 15 0,08 0,8
23 3800 3 8000 0,8 0,08 4600 3800 650 10 0,05 0,8
24 2500 2 5000 1,5 0,06 3200 4000 720 5 0,05 1
25 4200 3 7800 1,2 0,05 4000 3600 850 10 0,08 12
26 600 1 2400 0,2 0,1 7000 4000 1200 |5 0,1 1
27 8000 3 20000 1,5 0,03 1000 600 300 20 0,05 1
28 1250 1,9 9600 04 0,01 5000 3000 2000 | 10 0,063 1
29 4500 1,9 10000 1,2 0,1 22000 10000 1000 | 20 0,1 15
30 3400 1,9 10000 1 0,1 7000 5000 1500 | 10 0,063 12
31 1800 2 3000 04 0,06 5000 5000 1000 | 10 0,05 12
32 5000 2,2 8500 0,8 0,1 10000 4800 850 10 0,08 11
33 1700 11 2800 0,3 0,09 8000 4500 900 5 0,08 12
34 1300 1,8 3600 1,8 0,05 6000 4800 750 5 0,063 1
35 2700 11 2800 0,3 0,09 8000 4500 900 5 0,08 12
36 1000 1,8 3600 1,8 0,05 6000 4800 750 5 0,063 1
37 4600 1,9 12000 1 0,01 1000 500 500 10 0,05 0,8
38 4200 3 15000 1,5 0,03 12000 5000 600 15 0,063 0,8
39 2600 1,9 10000 0,8 0,03 10000 5000 1000 | 10 0,063 0,8
40 1100 1 4800 04 0,1 5000 3000 1500 | 10 0,08 1
41 2500 2 5000 1,5 0,06 3200 4000 720 5 0,05 1
42 4200 3 7800 1,2 0,05 4000 3600 850 10 0,08 12
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MpunoxeHne Ne3

N la; |a; |as |a4 |a@s |as |br |by |bs |bs |bs | bg
Bap.

1 0,25 0,15 0,3 0,25 0,01 0,04 1 0,6 0,2 0 0,4 0,4
2 0,2 0,2 0,25 0,25 0,02 0,08 1 0,5 0,25 0 0,2 0,5
3 0,15 0,25 0,2 0,2 0,13 0,07 1 0,65 0,2 0 0,2 0,6
4 0,1 0,2 0,3 0,2 0,09 0,11 1 0,3 0,15 0 0,3 0,5
5 0,3 0,1 0,2 0,15 0,15 0,1 1 0,4 0,1 0 04 0,5
6 0,25 0,2 0,25 0,2 0,02 0,08 1 0,3 0,15 0 0,25 0,3
7 0,15 0,15 04 0,15 0,07 0,08 1 0,6 0,15 0 0,25 0,5
8 0,15 0,25 0,25 0,1 0,1 0,15 1 0,4 0,2 0 0,3 0,25
9 0,2 0,15 0,3 0,15 0,1 0,1 1 0,45 0,2 0 0,35 0,4
10 0,25 0,1 0,3 0,15 0,09 0,11 1 0,5 0,3 0 0,25 0,4
11 0,3 0,1 0,2 0,1 0,15 0,15 1 0,4 0,25 0 0,3 0,4
12 0,3 0,05 0,15 0,15 0,2 0,15 1 0,45 0,25 0 0,4 0,4
13 0,2 0,2 0,3 0,1 0,07 0,13 1 0,6 0,4 0 0,4 0,5
14 0,3 0,2 0,2 0,05 0,15 0,1 1 0,6 0,35 0 0,35 0,6
15 0,25 0,15 0,25 0,2 0,1 0,05 1 0,45 0,2 0 0,25 0,45
16 0,15 0,25 0,25 0,05 0,15 0,15 1 0,5 0,3 0 0,3 0,5
17 0,1 0,25 0,3 0,15 0,04 0,16 1 0,5 0,2 0 0,35 0,4
18 0,15 0,3 0,3 0,1 0,05 0,1 1 0,55 0,25 0 04 0,55
19 0,25 0,25 0,25 0,1 0,1 0,05 1 0,55 0,1 0 0,3 0,45
20 0,2 0,25 0,3 0,05 0,15 0,05 1 0,45 0,1 0 0,3 0,6
21 0,1 0,3 0,25 0,15 0,12 0,08 1 0,4 0,25 0 0,25 0,55
22 0,15 0,3 0,25 0,2 0,04 0,06 1 0,6 0,15 0 0,2 0,6
23 0,25 04 0,15 0,05 0,1 0,05 1 0,35 0,2 0 0,3 0,5
24 0,2 0,25 0,35 0,15 0,02 0,03 1 0,4 0,15 0 0,25 0,6
25 0,2 0,2 0,3 0,1 0,05 0,15 1 0,5 0,2 0 0,25 0,4
26 0,25 0,15 0,3 0,25 0,01 0,04 1 0,6 0,2 0 04 0,4
27 0,2 0,2 0,25 0,25 0,02 0,08 1 0,5 0,25 0 0,2 0,5
28 0,15 0,25 0,2 0,2 0,13 0,07 1 0,65 0,2 0 0,2 0,6
29 0,1 0,2 0,3 0,2 0,09 0,11 1 0,3 0,15 0 0,3 0,5
30 0,3 0,1 0,2 0,15 0,15 0,1 1 0,4 0,1 0 04 0,5
31 0,25 0,2 0,25 0,2 0,02 0,08 1 0,3 0,15 0 0,25 0,3
32 0,15 0,15 04 0,15 0,07 0,08 1 0,6 0,15 0 0,25 0,5
33 0,15 0,25 0,25 0,1 0,1 0,15 1 0,4 0,2 0 0,3 0,25
34 0,2 0,15 0,3 0,15 0,1 0,1 1 0,45 0,2 0 0,35 0,4
35 0,25 0,1 0,3 0,15 0,09 0,11 1 0,5 0,3 0 0,25 0,4
36 0,3 0,1 0,2 0,1 0,15 0,15 1 0,4 0,25 0 0,3 0,4
37 0,3 0,05 0,15 0,15 0,2 0,15 1 0,45 0,25 0 04 0,4
38 0,3 0,2 0,2 0,05 0,15 0,1 1 0,6 0,35 0 0,35 0,6
39 0,25 0,15 0,25 0,2 0,1 0,05 1 0,45 0,2 0 0,25 0,45
40 0,15 0,25 0,25 0,05 0,15 0,15 1 0,5 0,3 0 0,3 0,5
41 0,1 0,25 0,3 0,15 0,04 0,16 1 0,5 0,2 0 0,35 0,4
42 0,15 0,3 0,3 0,1 0,05 0,1 1 0,55 0,25 0 04 0,55
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MpunoxeHne No4

No Onexktpo- | biiok geranbHOTO U3y4eHus

Bap. MIPpUBO/J],

1 OT6 dopMUpoBaTEh YIPABISIOMINUX UMITYJIHCOB

2 oT6 Perynsitop ckopoctu

3 oT6 Perynsarop Toka ¢ AaTYUKOM M CXEMOW OrpaHHYe-
HUS

4 OT6 (Cxema orpaHM4€HUs MUHUMAJIBHOTO yIJja

S OT6 (CxeMa orpaHU4YeHus TOKA IKOPsI

6 9T6 Cxema 3aluThl

7 OI1Y-1 CUDY nenu sxops U y3ei ero 6JOKUPOBKU

8 OIlY-1 CUDY npeobpazosaresiss BO30YKICHUS

9 OI1Y-1 Perynstop ckopoctu U y3en OIOKHPOBKU PETyIis-
Topa

10 OI1Y-1 TupucropHblil mpeoOpazoBaTeb LENU IKOPS

11 OIY-1 Henunelinoe 3BeHo

12 OI1Y-1 Ilepexntoyarenb XapaKTEPUCTUK

13 OIlY-1 Y3e11 3aBUCUMOT0 TOKOOTPAaHUYCHHUS

14 oI1V-1 JlaTuuKH NPOBOAMMOCTH BEHTHIIEH, HANPSIKEHUS,
TOKa BO30YXICHUS

15 oIlY-1 TupuctopHbii peoOpazoBaTenb Menu BO30YXe-
HUs

16 bTY-3601 | Perymsarop Toka

17 bTVY-3601 | Perymsitop ckopocTH

18 bTVY-3601 | Henunelinoe 3B€HO

19 bTV-3601 | ®opmupoBaresb UMIYJIbCOB

20 bTY-3601 | V3en 3amur

21 bY-3609 Perynsitop ckopoctu

22 bY-3609 Perynsatop Toka ¢ TaTYMKOM TOKa

23 bY-3609 Henunelinoe 3BeHO

24 bY-3609 Jlormyeckoe ycTpoicTBO

25 bY-3609 JlaT4yuk mpOBOAMMOCTH TUPUCTOPOB

26 OT6 dopmMupoBaTeIh YIPABISIOMNUX HMITYIHCOB

27 OIlY-1 TupucropHslii mpeodpazoBaTesb HEMH SKOPS

28 OT6 Perynsitop ckopocTH

29 OIlY-1 CUDY npeobpazoBaresiss BO30YKACHUS

30 OT6 Cxema OorpaHuyeHus: MUHUMAQJIBHOTO yIJia

31 OIlY-1 Y3e11 3aBUCMMOT0 TOKOOTPAaHUYCHHUS

32 oT6 CxeMa 3a1uThl

33 OT6 Cxema orpaHMUYCHHS TOKA SIKOPS

34 OI1Y-1 Perynstop ckopoctu U y3en OIOKHPOBKU PETyIisi-
Topa

35 bTY-3601 | V3en 3amur

36 bTV-3601 | ®opmupoBaresb UMIYJIbCOB

45




37 oI1V-1 JlaTuuKi NPOBOAMMOCTH BEHTHJIEH, HANPSIKEHUS,
TOKa BO30YXKICHUS

38 oI1Y-1 TupuctopHsii peoOpazoBaTenb Menu BO30YXe-
HUs

39 bTY-3601 | Peryastop ckopocTH

40 oT6 Perynsarop Toka ¢ AaTYUKOM M CXEMOW OrpaHUYe-
HUS

41 bY-3609 JlaT4yuk mpOBOAMMOCTH THPUCTOPOB

42 bTY-3601 | Perymsarop Toka
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	Дополнительный

