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1. O6mue mosI0MxKeHHsI.

1.1. Ilens nOATOTOBKH MO NporpaMme:

Llens noAroToBKH — AaTh Ha30BOE MIpEACTARICHHE 00 apXUTEKTYPEe KOHTPOILIEpoB M580,
HayguTh O0COOEHHOCTAM OOCHY)XMBaHHMA J@HHBIX KOHTPOJUIEPOB, paboTe B CHCTEME
nporpaMmmuposanust Unity Pro.

1.2 KomneTenuuu, nojie:kamue GopMHPOBAHHIO 110 HTOTaM 00y4deHus

 OcHoBHEIE IPo(eCcCHOHANBHBIE KOMIIETEHIH, IOAIeKaIlHe (OPMEPOBAHHIO IO HTOTaM
00y4eHHS IPEICTARICHE] B TAOIIHIIE.

Ne Kareropunsa pabotauka |Onmcanue KOMIETEHIMH / TOTOBHOCTE K BBIIOIHEHHIO
KoMIeTeHIuN |(Bux npogeccrnonansuoi TPY/OBEIX NefiCTBHIH B pa3pese BEIOB
JEATENEHOCTH) npodeccHOHANBLHON NesTeTHOCTH
1 Hyxenep mo CIOCOGHOCTE  BBRIONHATH paboTHl IO  Halajke,
ABTOMAaTH3aINH H HACTpOHKe, PpETyIHpOBKE, ONBITHOW  IPOBEPKE,
MEXaHH3aIIH PEMNIAMEHTHOMY TEXHHYECKOMY, JKCIUTY aTAlIHAOHHOMY
IIPOH3BOICTBEHHEIX 06CIyXHBaHHIO ODOPYNOBaHHA, CPEACTB W CHCTEM
IIPOIECCOB; aBTOMATH3aIlHH, KOHTPOJIS, IOUATHOCTHKH,
Crenuamct no HCIBITAHHM H YNDPABJICHHUS, CPEICTB IIPOrPAMMHOLO

ABTOMATH3UPOBAHHBIM | OOCCIIEUeHMs, CePTUQUKAIHOHHBIM  HCIBITARAIM
cucTeMam ynpasieHus | usmenuit (ITK-23)

2 IIPOH3BOJICTBOM; CITIOCOOHOCTB Pa3palaThIBaTh MPAKTHYECKHE
Crnenuamuct no MEPOTIPUATHS 10 COBEPIIIEHCTROBAHHIO CACTEM H
ABTOMATHU3UPOBAHHEIM | CPEJCTR ABTOMATH3AIUU H YIIPABICHHS

CHCTEMAM YIIPaBNCHHA | U3TOTOBJICHUEM TIPONYKIHH, €€ KH3HSHHLIM [{HKIIOM
TEXHOJIOTHIECKUMH H KaueCTBOM, a TaKJKe TI0 YIYdIIeHHIO KauecTBa
IpoLecCamu BBIILYCKAaeMOI IPOAYKIHE, TEXHHYIECKOTO
obeclieuenys e H3TOTOBJICHHS, [IPAKTHYECKOMY
BHEJIPCHHIO MEPONIPHATHH Ha TIPOH3BOJICTRE;
OCYIIECTBIIATE [IPOH3BOJCTREHHEIH KOHTPOIEb HX
BeImonaeHus (1TK-29)

3 ' CIIOCOOHOCTE YUacTBOBATh B pa3paloTKe HOBEIX
aBTOMATH3HPOBAHHBIX H aBTOMATHYCCKHUX
TEXHONOTHI IIPOU3BOJICTBA IIPOAYKIIHK ¥ UX
BHE/IDEHHH, OIICHKE ITOJTYYEHHEIX Pe3yBETATOB,
NOAFOTOBKE TEXHHYECKOM JIOKYMEHTAIHH 110
4BTOMATH3ALMHU IIPOH3BOACTBA H CPEJICTB €TI0

ocHamenus (ITK-33)

4 CIOCOOHOCTE HCNOJIL30BATE COBPEMEHHEIE
HHPOPMALHOHHBIE TEXHOJOTHH, TEXHHKY,
TIPUKNIA(HEIE IPOrPAMMHBIE CPEZICTRA [IPH PEIICHHH
3aja4 npodeccuonanbHoi pesrrensHoctH (OITK-3)

1.3. TpeGopanus K pe3ynTaraM 0CBOEHAS MPOrPAMMBI

C nensio NOCTHKEHUs yKa3aHHBIX B TaGmuue 1.1.2 mpodeccHOHATEHEIX KOMIETEHIHH,
obyuaromuiicsa B X0/(e OCBOCHHS [IPOTrPAMMEI TIOBEINEHHS KBATHEBHKAIMH JOTDKEH:
OCROHTE NPAKTUYECKHI ONBIT:
— ofcnyxuBaHHS KOHTpowIepoB M580, MOHTaa KOP3HH KOHTpONNEpa M YCTAHOBKH
MOIYei;
— JAHATHOCTHPOBAHHUS MOJyTedl JCKPETHOTO M aHATOrOBOIO BBOJA/BEIBOJA M MOIYIA
LEHTPAJLHOTO NPOIECCODa, JHATHOCTHPOBAHKS HEHCIPABHOCTEIH;
— CO3JaHus U KOH(HUrypHpoBaHHS NPoekToB B cucteme Unity Pro;




IIpnoGpecTu yMenms:
— OINpENEIATh COCTAB KOP3WHBI KOHTpPOJUIEpa, MOAOHpAaTs MOJYJNH HWCXOAA M3 3amad
aBTOMATH3AIHH;
— PeaTH30BLIBATL ANTOPHTMEI HA S3BIKAaX IPOTrPaMMHPOBAHNS KOHTPOJUIEPOR, BXOISIITHX
B MEXIIyHapoHbIii cTannaptT MOK;
— HCIIONB30BATh AHUMALMOHHEIE TaOMHIEL, GOPCHPOBATE BXOIEY/BEIXOAE KOHTPOJIIEPA.
— pazpalarsBaTh U HaCTpauBaTh 3KpaH OlepaTopa.
IMoayuuTs 3HAHHS:
— 00 OCHOBHBIX CpeJICTBAX aBTOMATH3aIHH koMmauuu Schneider Electric;
— 00 anmapaTHoH yacTH KOHTposuiepoB MS80, xapakrepucTike MOLYJIEH KORTPOILIEPOR;
— 00 OCHOBHBIX BO3MOXKHOCTSX CHCTEMBI IporpaMMHupoBanus Unity Pro.

1.4. O0Bem nporpamMMe! B BAALL YIe0HOH padoTh

Bun yuebroi paboTh! Bcero gacos
Obmpu# o6peM IporpamMMel 24
JIeKOHHBIE 3aHATAS 12
JIabopaTopHBle B IPAKTAYECKHC 3aHATHS 10
BEImonHeHHe UTOTOBO# AaTTeCTAIIHOHHOM paboTE 2

1.5. YueOnorii niran

B Tom wucne Ilepeuens
KOMIIETEHIIHH,
Jlex | IIpakrudeckue TIOJIEXKALITHX
Ne | Beero | M (1abopaTopHble (hOpMHPOBAHHIO I10
/o HammeHoBanve Moy e TACOB 3aHATHA) C yKa3aHHEM ATOraM o0ydeHus!
MECT IIPOBEACHUS pasjienam
IporpaMMBbl
(cormacHO nEpEeYHIO
nyHkTa 1.2)
Monyns 1. Uctopna u
{. | TIePCTICKTHBEL PA3BHTHS 5 5 Ayn. 3307 IK-23
" | kommanun Schneider
Electric
Mogayus 2. Ocobennoctr
2. | annapatHO¥ 10 6 Ayn. 3307 HK-33
paTHOM yacTu yI OK-3
KOHTpoiIepoB M580
Mopyns 3. OcHoBHEIE ITK-23
BO3MOXKHOCTH CHCTEMBI [TK-29
3 nporpamMMuporanns Unity 12 4 Ayn. 3307 [TK-33
Pro OIIK-3

1.6. ®opmMa HTOTOROH ATTECTALHH MO IPOrPaMMe
®opMa HTOroBoH aTTecTallky IO MPOrPaMMe — TCCTHPOBAHHE.

1.7. Bax  poxymeHTOB, NOATBEPXKIANIMMX NOBLIMEHHE KBATHPHUKAMU
cirymateaami (Bua moaTBep:ka0mero J0KyMeHTa)

CrnymarensM mocie YCNEINHOIO OKOHYaHWS OOyYEHHS BBIAAIOTCA JOKYMEHTEI
YCTAHOBJIEHHOTO 00pa3iia O KPaTKOCPOYHOM ITOBBIMICHHH KBATH(DHKAIHH,

1.8. Kanpogoe obecneyenue 0G6pa3oBaTeILHOTO IPOLIECCA IO MPOTPAMME




Ne GamMuns Obpazopanne JIOmKHOCTE, Ilepeuens
/1 Hms (By3, TOI OKOHYZHMS, y4yeHasl CTEIeHb, OCHOBHBIX
OruectBO CIIEIHANIEHOCTB) 3panne. Ctax paboTE HAy4HBIX U
B JAHHOM min yueOHO-
AHAJOTHYHOM OOJNAcTH, IET | METOANYESCKHX
myOonuKamui
PyxoBonuTeny nporpaMmsl
1. | ®upcon Jlenmarpanckuit | JIOueHT, 3aBeqy O AzTtop bonee
AJexcanjip ropaelf uECTHTYT, | MexkadenpansHol yuebno- | 50 HaydHEIX
IOpeerny 1977, HayuHOH padoT
«ABToMaTn3anma | maboparopueii "CoBpeMeHHEI
TeXHONOru4eckux | X Texuonoruit ACYII u
TIPOLECCOB H ACYTII", xanmunat
TIPOH3BOACTE TEXHHYCCKMX HAYK,
Crenmanuer s 06nactu
TCOPHH aBTOMATHICCKOTO
YIIPaBIICHHS
CTOXaCTHYECKUMH
Iponeccamu MpH
IPOU3BOJICTRE METAIIIOB.
Ipodeccopcko-npenoaarare)iLCKhHil COCTAB IPOrPaAMMEI

YHHUBEPCHTET),

2. | baxun Bnagumup | Ypansckuii Ipodeccop, ToxTop Astop Gosee
IOpreBuy 'ocyapcTBEHHBIH | TEXHHYECKHX HAYK, JEKaH 150 nayunBIX
Texanueckuit (haxynreTeTa nepepaboTKu paboT, B TOM
yHuBepcraTeT YW, | MuUHEpANBHOTO CRIpES, WICH- | gHcae 16
1985T., kopp. PAEH, cneniman#cr B | mareHToB
Mertannypras obnmactu
I[BETHBIX METANOB | 3ICKTPOIHTHYECKOIO
ITPOM3BOCTBA AIOMHHHS H
CILTABOB M TIPOAYKTOB Ha €ro
ocHoRre, 30 et
3. | Turos Oner Cankr- Honent xad. aBTomMaruzanuu | AsTop Ooee
Bacunnesuu IMetepSyprexuii TEXHOJOTHIECKHX IponeccoB | 17 HayuHEBIX
TOCYIapCTBEHHBIH | M IIPOM3BOJICTB, K.T.H., 5 ler | pabot, B TOM
TOPHEIA MHCTHTYT urcne 1
umenu ['.B. IIaTeHTa Ha
ITnexanoga H3obperTeHue
(TexHuueckui
YHHBEPCHTET),
2007,
«ABTOMAaTH3AITHS
TEXHOJOTHYECKHX
TIPOIECCOB H
TIPOM3BOICTBY
4. | Korencpa Cankt- HoneHT xad. aBromMaTn3anun { AsTop HoNee
Hatanes Ietepbyprexuii TEXHOJOTHYEECKHX NPOIECCOB | 25 HayuHBIX
HeanopHa TOCYNApPCTBEHHBIA | M TIPOM3BOJCTB, K.T.H., 6 IeT | paboT, B TOM
FOPHBIN HHCTHTYT gmcne 1
umeru [".B. IIaTeHTa Ha
[TnexaroBa U300peTeHHe
(TexHAYECKHIA




2007,
«ABTOMaTH3AIUIL
TEXHONOTHYECKUX
MPOLIECCOR
TIPOH3BOACTBY
5. | boiikoB Anexceii | HamponannHbIH ACCHCTEHT, KAaHAHAAT ABtop Gonee
BuxtopoBuu MHHepaJlbHO- TEXHUYECKUX HaYK, 10 Hay4HBIX
CHIPHEBOH CIienHAMeT B 00JacTH pabort
YHHBEPCHTET HH{pOpPMaLMOHAO-
«lopuEIi», 2012 1. | H3MEPHUTENBHBIX CHCTEM, 3
roza
6. | CmupHos Auzpeit | CeBepo-3anamueiit | 3aBenyromuii naGoparopueit | ABTop bonee
I'ennanpesny TEXHUIECKHH kadenps! aBTOMATH3aLHH 10 Hay4HBIX
YHUBEPCHTET TEXHOJOTHYECKUX IIPOLECCcoB | paboT
(“C3T¥”),2010r. | M OpOM3BOACTB, 5 €T
Wndopmarmonnsie
CHCTEMEI B
NIPOM3BOICTBE H
Onsgece
7. | I'youn Bragumup | HarponansHbi ACCHCTEHT, KauIHIAT AsTOp 5
BayecnasoBuy | MHHEPANBHO- TeXHUYECKHX HAyK, 5 JIET Hay4HBIX
CBIPEEROH pabot
YHHBEPCUTET
« opHEBIY, 2012 1.
1.9 Conep:xkanue o0yaeHus
Conepxanue 00yUeHHS IPOrpaMMbl
HaumeHopaHHe pa3aenoB Conepxanue yaeOHOro MaTepuaa, Obnem
npodecCHOHANIBHOTO MOy | maboparopHble pabOTH H IPaKTHYECKHE 3aHATHS, | Y4COB
TEM caMoCTOoATeNbHas paboTa 00yJalomuxcs
Monayas 1. Heropas H nepenekTnsn pazsutis komuanuu Schineider Electric
Tema 1. UcTopus u Uctopus paseutms u xomnauumu lInelinep
[IEPCIEKTHBE] Pa3BATUA DNeKTpHK U ee TIO0ATEHbIE 3a/Jaui B PasfIHIHBIX
koMnanud Schneider Electric | oTpacnax npoMeiuieHHOCTH. OYHKIIHOHATHLHEIS 9
BO3MOXHOCTH u TIePCHEeKTHBE
JNMeKTpoTexHudeckol  mpomyknum  [Inedinep
ONEKTPHK
Moayasb 2. OcobeHHOCTH ANNAPATHOMH YyacTH KourTpoiepos MS580
Tema 1. Apxutekrypa Mogaymu neHTpagpHOrO mpolieccopa U MOILYIH
koHTpoanepos M580. IUCKPCTHOIO M aHANOTOROTO BBOJAA/BEIBOJA.
Monynu  timestamp w  OvlcTporo  cueTa. 2
KomMyHuKanyoHHEIE ¥ JApyrHE  MOAYIH.
MHoro3agaunas onepanroHHad CHCTEMA
Tema 2. OGcmyxuBanue Ilepesamyck KOHTpOIIEpa, 3arpysxa.
KoHTpoIepos M580. CHHXpOHM3aIHS KOHTPONNEpOB. Pacnpenenenye
IIaMATH,  CHCTEMHBIE CIOBa M OHTBL
Kondurypuposanue KaHanOB BROJA/BBIBOAA. 4
HAnarnoctuka KaHaJOB BBOJIa/BEIBOJIA.

Paszmenienne ¥ MOHTaX KOP3¥H KOHTpOJIepa.

3azemieHue KOP3HH H MOJIYHeﬁ MMHTaHHA.




Caatue u ycranoBka Mopynell B\B, ropsgdas
3aMeHa. MonTax/ neMonTax BHEITHUX
NMOAKITFOYCHH. Juarnoctupopanue
HencopasHocrell. Haubomee wacteie ommbkH B
IKCILTYaTaIHH

[IpaxkTHYecKoe 3aHATHE:

Wucrammanus cucteMsl Unity Pro XL,
peIaKTHpOBaHHUE IIpaB JOCTYIA, HACTPOika
IIPOEKTA.

IIpakTHYeckoe 3aHATHE:
Kondurypuposaane H nporpaMMHpPOBaHHE
MOJyJIeit aHATIOTOBOTO BBOJ(A/BLIBOIA 2

IIPOrpaMMHPYEMOTO JIOTHYECKOTO KOHTPOJIIEpa
M580.

Monyas 3. OcHOBHBIE BO3MOXKHOCTH CHCTeMbI mporpammuposanus Unity Pro

Tema 1. IlporpaMmuporanue | BeTpoeHHBIC THMNBL JAHHBIX H II€PEMEHHEIE.
B HHCTPYMEHTANILHOH cpelie S3pIkM  OporpaMMHUpOBaHHS craHgapra MOK.
Unity Pro Hcmone308aHAe OCHOBHEIX 3JIeMeHTOB H3 FFB. 2
ITomcucTeMa  MONENMUpPOBAaHHS  KOHTPOJUIEpA.
JIOKyMEHTHPOBaHHE IIPOESKTA

IIpaxTH9ecKkoe 3aHATHE:

Peamusanys yIpapisSioLIero AMrOpATMA Ha S3LIKE
nporpammupoBanug Ladder Diagram (LD) B
HHCTpyMeHTansHoH cpere Unity Pro X1,

TIpakTHdecKoe 3aHATHE:
[TporpammupoBanne Ha s361ke FBD B

HHCTpyMeHTanbHoH cpeye Unity Pro XL

IIpakTHdeckoe 3aHsTHE:
IIporpammupoBanue u Hactpoiixa [1H-

peryyaTopa B HHCTpyMeHTansHOH cpene Unity 2
Pro XL

Tema 2. Bosmoxsoctu Unity | Ucnonp3zoBanue AHMMAaLHOHHBIX TabmmiI.
Pro B pexxume online VYIOpaBneHHe peXHMamH paboTHl KOHTPOIUIEpA.
QopcHpoBaHHE BXOJ0B/BEIXOIOB, BHY TPEHHHX
NEPEMEHHEIX. JAuarsocTuka paboTEI
KoHTponnepa. Mcnons3oBaHue ONEpaTOPCKHX
DKPAHOB

IIpakTHyeckoe 3aHATHE:

Peanusanus aIropuTMa Ha SI3BIKE
nporpaMmmupoBanus SFC u paspaborka oKHa
oIneparopa

1.10 IlpumepHas TeMATHKA ATTECTALMOHHBIX PAGoT 10 MporpamMme

1. Moaynu IeHTpPanbHOTO TIPONECCOpa H MOAYIHM AHCKPETHOTO W AaHATOTOBOTO
BBOZA/BEIBO/IA KOHTpoJUIepa Modicon M580

2. Kondurypuporanue koutposmiepa Modicon M580,

3. PacopenencHue namaTu B KOHTpomiepe Modicon M580

4. Pabounit muxn TUIK.

5. Ocuosnsle ocobernoctr [UIK, Henons3yeMele Ha NPOMBIIIECHHO-0NACHBIX 06BEKTaX.




6. CtpykTypa npoekra B Unity Pro.

7. OCHOBHBIE A3BIKH IIPOrPAMMHUPOBAHHS KOHTPOIIIEPOB COITACHO cTangapry MOK

8. OcHOBHEIE d1eMeHTHI si361Ka LD

9. IlepeMennEle SNEMEHTAPHEIX THIIOB H SK3EMIUTAPHI 3JIEMEHTAPHBIX (DYHKIHOHAILHEIX
H1oKoB.

10. ITporpammupoBanue Ha s3eKe FBD.

1.11 MaTeprajbHO-TEXHHYECKHE YCAOBHA PeATHIAMHH NPOrPAMMBI

Hnst peanusanuy nporpaMMel OyAyT MCIIONB3OBAHBI CICHHATIH3MPOBAHHEE AYIHTOPHH
Uentpa xomnerermuit Schneider Electric, ocHamennsie MynTbTHMeTHNHEIM 00OpY/IORAHHEM,
00OpPYNOBAHHBIE IPOTPAMMHPYEMBIMH JIOTHUECKHMH KOHTpomepamy Modicon MS580,
rpapuyeckumMu  TepMmHamaMH  Magelis GTO, xommyTatopom ConneXium, yueGHO-
nabOpATOPHEIME  yCTaHOBKaMHM OT Festo ¥ CHENHANBHEIM [POrpaMMHBIM OOecIIeueHHeM:
Schneider Electric SoMachine, Schneider Electric Unity Pro.

1.12 Undopmannonnoe obecriedeHue mporpaMmel

llepeders pekOMEHAYEMLIX y4eOHBIX M3laHMii, HTEpHET-pECypCoB, MOMONTHHTENBHOMN
IATEPaTyPhi

OCHOBHEIE MCTOYHHKH:

1. ToxGeprI. C., 3aduenckuit A. B., Kopotkun A. A, HabopMaruoHEbIe TEXHOIOTHH,
M.: Akanemusg, 2012 — 208 c.

2. HMwunmapes B.IO. ABToMatH3aims TEXHOJOTMYECKHX IpolcccoB, M.: Academia,
2014.-368c.

3. Xapazop B.I' HurerpupoBaHHBIE CHCTEMBI YIPABIEHHA TEXHOJIOTHUECKHMH
mponeccamu — Cnb.: [Ipodeccus, 2014. — 592 c.

4. JHopd P. Cospemennrle cucteMs! yupasiienus / P. Jlopd, P. Bamomn. Ilep. ¢ aurm.
b.1. Komrutosa. — M.: JlaGopatopus Basosrix 3uannit, 2002. — 832 c.

5. Kenum 10.M. TuoBBie 2MeMEHTH! CHCTEM aBTOMATHYECKOTO yHpaBleHHs. YaeGHoe
nocobre. M.: ®opym-undpa-M, 2002, 383 c.

6. A.C. Anmamxmr. TexHmdyeckoe W mporpamMMuoe O6€ECIEUEeHHE pPacHIpeNeICHHBIX
cucteM ynpasienus./ Kaneipos 3.J1. Xazapos B.I"./moxn pexn. Xasaposa B.I' Camkr-Iletep6ypr,
2004, 366 c.

7. bnaroeemenckas M.M. HudopManvoHHBIE TEXHOJOTHM CHCTEM YIPaBIEHHS
TCXHOIIOTHYSCKHMU IpolieccaMu. Y4eb. juis By3oB. / M.M. bnarosemenckas, JI.A. 3nobun —
M.: Bercmr, mik., 2005. — 768 c.

EOHOJIHI/ITCJII:HBIC HCTOYHHKM!

8. [, MMapk, C. Maxxeii. Ilepesiaya qaHHBEIX B CHCTEMaX KOHTPOJS H YIPABIEHHS, M.:
I'pynna UJIT, 2007 — 480 c.

9. Hemenxos H.IL S3pIkz IporpaMMHpOBaHHS [POMBIIUICHHEIX KOHTPOJUIEPOB:]
Yuebnoe mocobue - M.: Mzg-so MITS um. H.D. Baymana, 2004. - 172 ¢.

10. Hemenkor H.II. IIporpamMmmube CpeICcTBa ONTHMM3allMd HACTPOUKHM CHCTEM
yupasienus: Yueb. nocobue. - M.: M3g-so MI'TY um, H.D. Baymana, 2006.-244 c.

HnTepHeT-pecypehl:
11. Caiit Schneider Electric http://www.schneider-electric.com/site/home/index.cfim/ru/

1.13 JyiekTpoHHAs BepcHe Y4eGHO-METOAAIECKOr0 KOMILIEKTA MPOrPAMMbI

Conepxanune 3neKTPOHHOH BepCHH y4eGHO-METONAIECKOTO KOMILIEKTA [IPOT PAMMEL

- IPOTpaMMa HOBHINIEHHA KBAIM(QUKAIIHH, B JMEKTPOHHOM (opMaTe;

- ICMOHCTPAlMOHHAS IPE3CHTAIMSA, OTPAKAIOIAS CIPYKTYPY U COIEPKAHKE
TMEKIMOHHOTO MaTepHana, B 3JEKTPOHHOM dopMare;



- pasfaToOYHbIA MaTepHUal, HCIIONB3YEMBIH B IIPOIECCe [IPOBEICHHS JIEKIHI,
MaOOpaTOPHEIX W TIPAKTHYECKHX paboT, B SNEKTPOHHOM (popMaTe;

- DePEHEHDb IPUMEPHEIX TEMATHK aTTECTAlMOHHBIX paboT HO mporpaMMe, B SMICKTPOHHOM
topmare;

- METOAMYECKHE PEKOMEHIALHAHN JJis CIyHIaTeNeH 0 BEIIOTHEHMIO Tab0paTOPHEIX
NIpaKTHYECKHX paboT. '



