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1. AHOoTaliA 10 Kypcy

Cepe)l YCTaHOBOK, BiJl SIKUX 3aJIC)KHUThH HaI[H/IHICTB Oe3neka Ta e(beKTI/IBHICTB
pOOOTH TIPHUYOTO MiAMPUEMCTBA, OJIHE 3 TOJOBHUX MlCI_IB 3aiiMarOTh MIAXTHI MiTAOMHI
ycraHoBku (ILITY). BoHn xapakrtepusyroTbes CKJ‘IaI[HICTIO KOHCprKHlI/I Ta BEIUKOIO
eHeproeMchT}o (Ha ix YaCTKy HPHIAJac 10 30-40% Bci€i eHeprii, IO CTIOKUBAETHCA HA
TipHHYOMY HlI[HpI/ICMCTBl) 1 IBIISIFOTH COOOI0 KOMITIEKC EHEPTOMEXaHIYHOTO 001 HAHHSI,
NPU3HAYCHOTO JUIS TMiTHOMY KOPHUCHUX KOMAJIMHHM Ta IYCTOI MOPOAM Ha TOBEPXHIO,
CITYCKY Ta MiAHOMY JIFO/IEH, MaTepiaJIiB Ta o0J1aTHAHHSL.

Koxxna maxra, sx M1H1MyM Mae Bl TiaHOMHI YCTaHOBKH: TOJIOBHUM MiTHOM —
JUIsl BUAAul KOPHMCHHX KOIaJIHH 1 TOpOAM, JONMOMIKHUNA MIAKOM — JUIS BCIX OCTaHHIX
i€, B TOMY YUCII MiAHOMY 1 CITYCKY JIFOJIEH.

Po3BUTOK Ta BIOCKOHAJNIEHHS KOHCTPYKIIIHM IIAXTHUX MiTHOMHUX YCTAaHOBOK MajH
JOBTUM NUIAX BiJ BUKOPUCTAHHS KOJIOJS3HOTO BOPOTKAa B TOEJHAHHI 3 MYCKYJIbHOIO
CWJIOIO JIFOJJMHU UM TBAPHUH JI0 BIPOBAKEHUX CYYaCHUX aBTOMATH30BAHMX MEXaHIYHUX
CUCTEM 3 KOMIT'FOTEPHUM KEPYBaHHSAM Ta CKOHOMIYHUM YaCTOTHOKEPOBAHUM
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€JIEKTPOTIPUBOJIOM.

3a OCTaHHI JecATUpPIUYS JIOCSATHYTO CYTTEBHM TMporpec B yIOCKOHAJICHHI
KOHCTPYKIIM MiAHOMHUX MalllyiH, KaHATiB, MJAXOMHHUX CYJIWH, MiJBICHUX Ta MPUUYITHUX
NPUCTPOIB, TMapallyTiB, CUCTEM EJIEKTPONPUBOJY, amapaTiB 3axUCTy Ta OJOKyBaHHS,
CUTHami3alii Ta 3B’SI3Ky, METOMIB JIarHOCTUKM Ta KOHTPOJIO CTaHy OOJagHaHHS,
PO3paxyHKY Ta MPOEKTYBAHHS EJIEMECHTIB M1THOMHOTO KOMIUIEKCY

Jlnst omaHyBaHHS CTY/JACHTaMH CYYacHMX 3HaHb 3 Oy/JOBH, MPOEKTYBAHHS Ta
eKCIUTyaTallli TaKoro €HEpProMexaHiyHoro oOJagHaHHS THependadyeHa BHUOIPKOBa
mucuuruiina «IllaxTHi migiiomHi yctaHoBku». JlabopaTopHi poOOTH 3a KypcoM 3
BUKOPUCTAaHHIM MYJIbTUMEIIMHOTO CYIPOBOY, MACIITA0OBAaHUX MAaKETiB, PEATbHUX
IpaloloYuX 3pa3kiB oOnaJHaHHA Ta Oe3nocepenHbo miaioMHoi MamuHu 2114x1,8
MaayTh 3MOTY MOTJIMOUTH OTpUMaHi TEOpPETHUYHI 3HAHHS Ta TpaHcPopMmMyBaTH iX Yy
MPaKTUYHI HaBUYKU TPU MPOEKTYBaHHI, BU3HAUYEHI palliOHATBHUX PEKHUMIB POoOOTH Ta
eKCIUTyaTallli maioMHOT0 KOMIUIEKCY TIPHHYHX ITiAMPHUEMCTB.

2. MeTa Ta 3aBIaHHSA KypCy

Mera aucumimuiinm — QopMyBaHHS YSBJIE€Hb Ta 3HAaHb YCTPOIO, NMPUHLUMIY Aii,
MIPOIIECiB, MO0 BiIOYBAIOTHCSA B €IEMEHTaX IMaXTHUX MiAHOMHHX YCTaHOBOK, TEOpii iX
pOOOTH, OCHOBHHX MIPABWJI €KCIUTyaTallil Ta MPUHIUIIIB TPOCKTYBAHHSI.

3aBllaHHS KypCy:

e PO3IIMPEHHS CBITOMNISIAHOTO 1 Mpo¢eciiHOrO TOPU3OHTY B  pe3ynbTaTi
Oo3HallomJieHHsT 3 OyJI0BOIO, METOJMKAMH PO3PaxyHKy Ta eKCIUTyaTalliHUMU
MO>KJTUBOCTSIMU TIAMOMHUX YCTAaHOBOK TIPHUYUX MiTPHUEMCTB;

o (QopMyBaHHS YySBJICHHS MPO (i3WYHI MPOIECH, IO BiAOYBAIOTHCS B €IEMEHTAX
[IAXTHHUX TMIHOMHHUX yCTaHOBKaX;

e BHUBYCHHA KOHCTPYKIII OCHOBHHMX CKJIAJOBHX EJEMEHTIB MIAXTHUX MiTHOMHHIX
YCTaHOBOK Ta iX B3a€MO/Iii, ONaHyBaHHS MPUHIIMIIB Ta €TAIHOCTI MPOEKTYBAHHS
MIJAOMHHUX YCTAHOBOK TPHUYMUX MiANPUEMCTB,;

e PO3YMIHHSI MPUHLHUIIB BUOOPY KOHKPETHHX CKJIAJIOBUX MHIAMOMHOI YCTAHOBKH Yy
BIJIMOBIHOCTI /10 iX TEXHOJOTIYHOTO MPU3HAYCHHSI, 30BHINTHIX YMOB €KCIUTyaTarlii
Ta poOOTH B paIliOHATILHUX PeXUMaX eKCIUTyaTarli;

e HaOyTTd CTyJEHTAaMH HaBUYOK BHUKOPUCTAHHS B NPAKTHUYHIA JISUIBHOCTI
OTPUMAHOTO TEOPETUYHOTO MaTepiaiy.

3. PesysibTaT HAaBYAHHA

[IpoekTyBaTH NiAHOMHI YCTAHOBKU TPHUYUX MIANPUEMCTB

OpranizoByBaTé IPOBEJACHHS KOHTPOJIIO TEXHIYHOTO CTaHy 1 3a0e3neuyBaTH e(PeKTUBHY
Ta OE3MEeYHy EKCIUTyaTallilo MiIHOMHUX KOMIIJIEKCIB TIPHUYMX MIIPHUEMCTB

AHani3yBaTH eKCIUTyaTalliifHi BJIACTUBOCTI Ta HAMIAHICTh MIAHOMHHUX KOMIUICKCIB
TIpHUYHX M1 ATPHEMCTB

OpranizoByBaTH TEXHIYHE OOCIyrOBYBaHHs, TIPOBEICHHS POOIT 3 PEMOHTY,
MOJIEpHi3allli, MOHTaXy Ta JEMOHTaXy, a TaKOX HaJaroJpKeHHs IMiIHOMHOTO
YCTaTKYBaHHS

Oprani3oByBaTd TPOBEACHHS KOHTPOJIIO 3a JOACPKAHHAM YHMHHHUX HOPM, MPaBUI i
IHCTPYKIIM 3 OXOpPOHM TIpallli MNpU TOBO/PKCHHI 3 MAalllMHAMH, MeEXaHI3MaMH,
yCTaTKyBaHHSIM, IHITMMH 3ac00aMy BUPOOHHIITBA HA TIPHUYUX MIAIPUEMCTBAX

Po3polisiTi opranizamiiHo-TeXHIYHI 3aX0JIH, 10 3a0€31eUyIOTh IMOKPAIIeHHS TEXHIKO-
€KOHOMIYHHUX TTOKa3HUKIB POOOTH MiAHOMHOTO KOMILJIEKCY MiANMPHUEMCTBA




4. CTpyKTYypa Kypcy

JIEKIIT

1. Knacudikaunis ta ycrpiit LIITY
Mera Ta 3amadi kypcy. Knacugikariis Ta ycTpii MIaXTHUX MTHOMHHUX YCTaHOBOK.

2. Po3paxyHok i BuGip miziioMHHX MOCYANH, KAHATIB Ta MiAHOMHUX MalINH
BuznauenHs parioHajbHOI BaHTaXOIMIAMOMHOCTI MIAHOMHOT MocyauHu. Po3paxyHkoBa
cxema MiIHOMHOTO KaHaTa. 3amac MIIHOCTI KaHata. Po3paxyHOK rpaHWYHOI 1 MIITHOL
JOBXKMHU KaHaTa. BpiBHOBakeHHsI MiaHOMHUX ycTaHOBOK. Kiacudikaris, OymoBa
PO3paxyHOK Ta BUOIp MIAXTHUX MIAMOMHUX MAIlIHH.

3. Po3ramryBaHHs NiAHOMHUX YCTAHOBOK BiTHOCHO CTBOJIA IIAXTH

OOnasHaHHS IIAaXTHUX CTBOJIB Ta TUNOM HamnpsAMHUX. Po3TamryBaHHS MOCYIUH Y
BIJUTUIEHHSIX CTBOJIA. PO3paxyHOK reOMETPpUYHMX MMapaMeTpiB PO3TallyBaHHS MiAHOMHOI
MAIIIMHU BIJHOCHO CTBOJIA IIAXTH.

4. KineMaTnKa IIAXTHOI MiIIIOMHOI yCTAHOBKH
OcHoBHI TumU JiarpaMm Tigiiomy. Po3paxyHok TpuBajocTi omeparii miaiomy.
Po3paxyHok aiarpamu MIBHAKOCTI.

5. Innamika maxTHoOl MiAiiOMHOI YCTAHOBKH

OcHoBHE pIBHSIHHA AWHAMIKK migiioMy. Po3paxyHok [iarpamMu pyHIiiHUX 3yCHIIb.
Oco0aMBOCTI TMHAMIKU BPIBHOBAXEHUX IMiIHOMHUX YCTAHOBOK Ta YCTAHOBOK 31 IIKIBOM
TEPTSL.

6. EjgexTponpuBoa, NOTYXKHICTh JABHUIYHAa, BHTpaTu eJjiekTpoeHeprii ta KKJ{
YCTaHOBKH

Tunu enexTponpuBoAy MiIHOMHUX YCTAHOBOK. PO3paxyHOK MOTY>KHOCTI MPHUBIIHOTO
nsuryHa. Busnauenns Butpatu eneprii 1 KK/ migiioMHoi ycTaHOBKH.

/. 'anbMiBHI cHCTeMH NiZHOMHHUX YCTAHOBOK

[Ipu3nayenns, Tunu Ta OyAOBa TaJIbMIBHUX CHCTEM MIAXTHUX MIAMOMHUX MAIIKH.
Bumoru TlpaBun 6e3nexku (I1B) m0 pexumiB ranbMyBaHHS. Po3paxyHOK TajlbMiBHUX
3yYCHIIb.

8. Amaparypa ynpasJainns i 3axucrty HITTY
Bumoru IIb no cucrem 3axucrty IIITY. Ilpusnauenns, tunu Ta OymoBa amapartiB
YNPaBJiHHS 1 3aXUCTY MiTHOMHOI YCTAHOBKH.

9. Bumoru IIpaBua 6e3nexn no IIITY
3aranphi BuMoru [1b 10 maxTHOrO MigioMy Ta apMyBaHHS CTBOJIIB IIaXT.

10. IlpoexTyBaHHs Ta nepcnekTuBH po3BuTKy LIITY
3aranbHi MPUHLIMIM Ta ETAMHICTh MPOEKTYBAHHS MITHOMHUX YCTAaHOBOK TipHUYHMX
nianpueMcTB. IlepcriekTHBY pO3BUTKY Ta yIOCKOHAJIeHHs KOHCTpyKii IIITY.

11. ABTomaTu3auis, ekciyaranis Ta fokymenrania IIITY

[Ipunuunu aBTOMaTH3alli, OCOONMMBOCTI ekcrutyaraiii, Bumoru IIb nmo BeaeHHs
nokymenranii IITY. Kaura ormsny maxTHoi mimiioMHOT yctaHoBkH. KHura ormsimy
KaHATIB.

INPAKTUYHI 3AHATTA

1. BuBueHHs KOHCTPYKIIIH MIIHOMHUX MOCYIUH

2. BuBueHHs KOHCTPYKIIN CTaJIeBUX KAHATIB

3. BumiproBanHus 3H0cy kaHaTiB nmpubopom B3CK-5.

4. BuBueHHsI KOHCTPYKULIN NPUYIHMX, [MIABICHUX MPUCTPOIB Ta HAMPSIMHHUX.




5. BuB4eHHs KOHCTPYKIIiil MapamyTHUX MPUCTPOIB.

6. BuBueHHs KOHCTPYKIIii OapabaHHUX MiAHOMHUX MAIIMH Ta 31 IIKIiBOM TepPTs

7. ExcnepuMeHTalbHE BHU3HAYCHHS MapaMeTpiB JabopaTopHOI MiAHOMHOI MalIuHU
2114x1,8.

8. CTBoyoBe 001aTHAHHS MAXTHUX MITHOMHHUX YCTaHOBOK

9. BuBueHHs KOHCTPYKIIIN 3aXHCHUX Ta TajgbMiBHUX cuctem LITTY

10. BuB4eHHs! KOHCTPYKIIiH enekTpuyHoro npusoay Y

5. TexHiuHe 00/1aJHAHHS TAa NMPorpamMHe 3ade3nMevYeHHs

Ha nexmiiHuX 3aHATTAX PEKOMEHJIOBAaHO MaTH 3 COOOI Ta/DKeTH  3i
CTUIbHUKOBUM  [HTEpHETOM. AKTHBOBaHHMI aKayHT YHIBEPCHUTETCHKOI TIIOIITH
(student.i.p.@nmu.one) .

[HcTanmkoBaHi Ha TragpKeTax MporpaMu JJis MEperisgy 1HTepHET-CalTiB,
TEKCTOBUX JIOKYMEHTIB, IPE3CHTALIIH.

Jlyis 3acBO€HHSI 3HATh Ta MPOBENIEHHS MPAKTUYHUX POOIT BUKOPHUCTOBYETHCS
HACTYIHE 00N HAHHS:

» JlaGoparopna nigiiomua mamuHa 211 4x1,8;

» JlemoHcTpartiiine o6maaHaHHs «MoJiemni CKIoBY;

* JlemoHcTpartiiiiHe o0nagHaHHSA «MoJIenb KIIiTi»;

» JlemoHcTpartiiiHe o0nagHaHHs «3pa3Ku CTaJIEeBUX KaHATIBY;

» JlaGoparopue obnagnanns «BumiproBau 3H0cy ctasieBux kaHatiB B3CK-5»;

* JlemoHctpaniiine oOmangHanHa «Mojenb nB0OapaGaHHOI MiTHOMHOI MaIIMHU
2bM»;

* JlemoHcTpartiiiHe obnagHaHHs «Mojens OaraTokaHaTHOI MiAHOMHOI MalluHU
LTI 4x4»»;

* Jlemoncrpariiine o6naaHanHs « CKITOBUHN CTBOI»;

* BuwmiproBanbHi TEXHIYHI 3aCO0H.

[IpakTu4Hi 3aHATTS NPOBOJATHCA B JIaOOpaTOPIi MAXTHUX MITHOMHUX YCTAHOBOK
Kadenpu TpaHCHOPTHUX CUCTEM Ta CHEProOMEXaHIYHUX KOMIUIEKCIB 3 BUKOPUCTAHHSIM
BUMIPIOBIBHOTO 00JIaTHAHHA Ta MPUIIAIiB.
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6.1. HaBuanbHi JOCATHEHHS 31100yBaviB BUIIOI OCBITH 3a pe3yJbTaTaMU BHUBUYCHHS
KypCY OILIIHIOBATUMYThCS 3a MIKAJIOK0, IO HAaBEIeHA HIKYE:

PeiituaroBa [HCTHTYMIIITHA
TIKaJIa TIKaJIa
90-100 BIZIMIHHO




74-89 JI00pe
60-73 3aJ0BUIBHO
0-59 HE3a10BLIBHO

6.2. 3m00yBayi BUIIOI OCBITH MOXXYTh OTpUMAaTH MiJCYMKOBY OIIHKY 3 HaBYaJIbHOI
JUCUUIUIIHA Ha TiJICTaBl MOTOYHOTO OI[IHIOBAaHHS 3HAaHb 3a YMOBH, SKII0 HaOpaHa
KUIBKICTh OalliB 3 MOTOYHOI'O TECTYBaHHSI Ta CAMOCTIMHOI pOoOOTH CKJIaJaTUME HE MEHIIE

60 Oauis.
MakcuMalibHE OL[IHIOBAHHS:

IIpakTyHa yacTHHA
Teopernuna
IIpu cBoeuacnomy | Ilpu HecBoeyacHOMY Pazom
JacTUHA . :
CKJIaJJaHHI1 CKJIaJJaHHI1
60 40 30 100

6.3. Kpurepii oliHlOBaHHSI TEOPETHYHOI YACTUHU
Teopernyna yacTHHA OIHIOETHCA 3a pe3yNbTaTaMH 34adi 2 TECTiB TOTOYHOTO
KOHTPOJIIO Ta 1HJIMBIAYaJbHOIO PO3paxyHKoBoro 3apnaHHs. Koxen tect mictuth 10
3aluTaHb, MPAaBUIbHA BIJIOBIIb Ha OJHE 3allUTaHHs OILiHIOEThCA y 1 6an. MakcumainbHa
KUIBKICTh OajiB 3a po3paxyHKoBe 3aBaaHHs — 40 OaiiB.
MaxkcumanbHa KUTbKICTh 0amiB: 60

6.4. Kpurepii oniHIOBaHHS MPAKTHYHUX POOIT

3 KOXKHOI MPaKkTU4YHOI poOOTH HAAAETHCS 3BIT 1 3700yBay BUIIOI OCBITH OTpUMye 4
3allUTaHHs 3 TEpeliKy KOHTPOJIbHUX 3anmuTaHb. KUTbKiCTh BIPHMX BIAMOBINEH BH3HAYAIOThH
KUTBKICTh OTPUMAaHUX OaliB.

MaxkcumanbHa KibKicTh OamiB: 40

6.5. Kpurepii oninioBaHHs mizicyMKoBoi podoTu

Sxmmo 3700yBau BUIOi ocBiTH HaOpaB MeHIne 60 GamiB Ta/abo MparHe MOJIMIITUTH
OILIIHKY 3 AMCUMIUIIHKA BiH Ma€ MpaBO NPUMHATH y4acThb Yy 3alliKy. 3allik BiAOyBaeTbcs y
¢dbopMi MUCHMOBOT KOMIUJIEKCHOT KOHTPOJIBHOI POOOTH, O1IETH KOMIUIEKCHOI KOHTPOJIBHOT
poOoTH MarOTh 3 3anuTaHHs (2 MUTAHHS 3 TEOPETHYHOT YACTUHU 1 | MUTaHHS 3 MPAKTHYHOT).
3anuTaHHs OLIHIOIOTHCS IIJISXOM CIIBCTaBJIEHHS 3 €TAJIOHHUMHU BINOBiasaMu. [IpaBunbHa
BIJINOB1/Ib HAa 3aMUTaHHS 3 TEOPETUYHOI YACTUHH OILIHIOEThCS y 60 OaniB, Ha 3aUTAHHS 3
NpaKkTUYHOI YacTuHM (3anaua) y 40 6aniB. MakcuManbHa KibKicTh 6amiB 3a 3aiik — 100.

7. IoaiTuka Kypcy

7.1. ToaiTuka MO0 aKaAeMiYHOI 100POYECHOCTI

AkaznemigHa J00OpOUYECHICTh 37100yBauiB BUIIOT OCBITH € BaXXJIMBOK YMOBOIO JJIS
OTIaHyBaHHS pe3yJIbTaTaMH HaBYaHHS 32 JAUCLUHUIUTIHOIO 1 OTPUMAHHS 33/10BIJIHHOI OIIIHKH
3 MOTOYHOTO Ta MiJCYMKOBOTO KOHTPOJIB. AKajeMidyHa J0OpOUYECHICTh 0a3yeThCcsl Ha
3aCy/DKEHH1 TMpPaKTUK CINHCYBaHHSA (BUKOHAHHS MHCBMOBUX pOOIT 13 3alydeHHSIM
30BHINIHIX JpKepen iHdopmarii, KpiM JO3BOJEHHX JUIsl BHUKOPHCTaHHS), IUIariatry
(BiITBOpEHHS OMYOJIIKOBAaHMX TEKCTIB IHIIMX aBTOpiB 0Oe€3 3a3HAUYEHHS aBTOPCTBA),
dabpukamii (BUragyBaHHs JaHWUX YW (aKTIB, IO BUKOPUCTOBYIOTHCS B OCBITHBOMY
nporieci). [lomTrka moa0 akaaeMidyHOi JOOPOYECHOCTI PETIAMEHTYETHCS TOJIOKEHHSIM
«[TomoxxenHst mpo cucremy 3amobiraHHs Ta BUsABIEHHsS Iutariaty y HarionansHOMy
TEXHIYHOMY YHiBepcUTETI «/{HIMPOBCHKA MOMITEXHIKA.



Y pasi mopymieHHs 37100yBaueM BHUIIOI OCBITH aKaJeMI4HOI JOO0POYECHOCTI
(cimcyBaHHs, Tutariat, (abpukailis), podOTa OIIHIOETHCS HE3aIOBIILHO Ta Mae€ OyTH
BHKOHaHa MOBTOpHO. [Ipu mpoMy BUKIa[ad 3anuinae 3a cOOOK0 MPaBO 3MIHUTH TEMY
3aBJIaHHS.

7.2. KomyHikaniiiHa mogiTuka

3100yBayi BUIOT OCBITH MOBUHHI MaTH aKTUBOBAaHY YHIBEPCUTETCHKY IOIITY.

¥Yci nuchbMOBI 3alUTaHHS 10 BUKJIaJa4yiB CTOCOBHO KypCy MAlOTh HAJICUJIATHCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY TIOIITY.

7.3. [loJiTHKA 1010 MEPeCKIATAHHSA

PoGotm, siki 37al0ThCS 13 TOPYIICHHSM TEPMIHIB 0€3 TMOBXHUX MPHYHUH
OITIHIOIOTHCA Ha HWKYY omiHKY. [lepecknamanns BinOyBaeThbcs 13 J03BOJIY JCKaHATY 3a
HasIBHOCTI MOBAKHUX MPUYUH (HAPUKIIAL, JTIKAPHIHUAN).

7.4 IlosiTHKA 100 OCKAPKEHHA OLIHIOBAHHS

SAxio 3100yBay BUIOT OCBITH HE 3TOJICH 3 OI[IHIOBAHHSM HOTO 3HaHb BiH MOXE
OMPOTECTYBATH BUCTABJIICHY BUKJIa/IaueM OIIHKY Y BCTAHOBJICHOMY TOPSIKY.

7.5. BiaBinyBaHH# 3aHATH

Jnsa 3100yBayiB  BUINOI OCBITHM  JA€HHOI (OpMH BIABIAYBaHHS 3aHATh €
000B’s13k0BUM. [loBaXHUMU TMPUYMHAMH ISl HESIBKM Ha 3aHATTS € XBOpoOa, y4acTh B
YVHIBEPCUTETCHKUX 3aX0JaX, akaJeMidHa MOOUIBHICTB, SIKi HEOOXITHO MiATBEpHKyBaTH
nokymeHTtaMmu. IIpo BIACYTHICTH Ha 3aHATTI Ta MPUYMHU BIACYTHOCTI 3400yBad BUIIOL
OCBITH Ma€ MOB1IOMUTH BUKJIaga4a a00 ocoOucTo, abo yepe3 CTapocTy.

3a 00’€KTUBHUX MPUYMH (HAPUKIIAL, MIXKHApOAHA MOOUTBHICTh) HABUAHHS MOXKE
B110yBaTHCh B OH-TIaliH (DOPMI1 32 MOTOKEHHSIM 3 KEPIBHUKOM KYPCY.
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