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TpPaKkTOpax, 3a MPU3HAYECHHAM MOJAUIAIOTH Ha BUMIPIOBAYl TUCKY Macja Ta MOBITPA.
BumiproBaui THCKY 3aCTOCOBYIOTH MJisi BHMIPIOBaHHs: THCKYy Maciia B CHCTEMI
3MalllyBaHHs JABUTYHa Ta B TIAPOMEXaHIYHIN mepenadi; TUCKY MOBITps B OalloHAX 1
raJlbMOBUX KaMmepax TalbMOBOi CHCTEeMH 3 THEBMAaTHYHMM TPHUBOJOM, B
[EHTpaII30BaHiil cUCTeM1 MiJKadyyBaHHS TOBITPS, B CHCTEMI BIIKPUBAHHS IBEpeil
aBTOOYCa TOIIIO.

3a KOHCTPYKIII€I0 BUMIPIOBaUl TUCKY MOJUISIOTH HAa pUiIaau 0e3mocepeiHboi i
Ta eJIEKTPUYHI.

[Ipunanu 6e3nocepeHboi i - 1€ MAHOMETPHU, 110 MAIOTh YyTJIIMBUN €JIEMEHT 1
npuiiMad y BUIJISAI CYMIIIEHOTO By3ja Ha MaHeNl NpWiIadiB TMepel BOMIEM, a
KOHTPOJIbOBAHE CEPEJIOBUIIE MMiJi TUCKOM HAAXOJUTh IO YYTIMBOTO €JIeMEHTa IO
TPyOOIPOBOY.

Huni 11 BUMipIOBaHHS THCKY B aBTOMOOUTBHUX MPUIIaJIax 3aCTOCOBYIOTH TaKi
TUIIW YYTJIMBHUX €JIEMEHTIB: TPyOUacTy Npy>KUHY, MPY>KHY MEMOpaHy 3 IPOTUIIHHOIO
NPYKUHOIO. Y OUIBIIOCTI BUMIPIOBAYiB TUCKY (MaHOMETpax) Oe3mocepeaHboi il
BUKOPUCTAHO TPyOUacTy MpPY>KHHY, a B MAaHOMETPAX EJIEKTPUYHOI [ii 1 B Oararbox
CUTHaII3aTopax - NpykHy MeMOpaHy (MeMOpaHy 3 MPYKUHOIO 3aCTOCOBYIOTH JIUIIIE Y
NESAKUX CUTHAII3aTopax).

TpyOuacTta npyxuHa, MarOYd BHUCOKY YYTJUBICTH 1 3a0e€3Meuyrouu, 3a3BUYaH,
BHCOKY TOYHICTh IIOKa31B, MOTaHO BUTPUMY€ HAAMIPHUI THCK 1 Ma€ HEBEIIUKY
BIOPOCTINMKICTD; 11 3aCTOCOBYIOTH Il KOHTPOJIIO TUCKY B IMHEBMATUYHIN TalbMiBHIN
CUCTEMI YM B CHUCTEMI1 LEHTPAJIi30BAaHOTO BHUMIPIOBAHHS THUCKYy B IIMHAX, JI€
NEpEeBaHTAXKEHHS HE NepeBullye 25% BEpXHbOI MEXK1 BUMIPIOBaHb.

AOGH 4yTIMBHI €IEMEHT AaT4yuKa MOXHA OyJI0 BUKOPUCTATU B CUCTEMI, JI€ TUCK
Ma€ BEJMKY IyJbCAlllI0 YA MOXJINBI EpEBaHTaXEHHS, K1 gocsAratoTb 50% BepXHBOI
MeX1 BHUMIPIOBaHb, a TaKOX JIIOTh 3HAYHI MEXaHI4HI BiOpaiii (Hampukiaa, Ha
JIBUT'YHI1), TOTPiOHO 3aCTOCOBYBATH MPY>KHY MEMOpPaHY.

VY BumiproBadax THUCKY (MaHOMETpax) 13 TPyO4aCTOH MPY>KUHOK OCHOBHOIO
JIETaJUTIO € TIPY’KHA TUIOCKA YK OBaJibHA TPYOKa 5 (puc. 6.4), 3iruyTa 1o ay3i KoJja.

Puc. 6.4. ManomeTp 13 TpyOUaTOIO IPYKUHOIO

OnuH KiHelb TPYOKW BMastHO B IITyIEp 1, Kpi3b OTBIp Y SIKOMY piauHa abo
HOBITPS 3 KOHTPOJBOBAHOI CUCTEMH HAJIXOJUTh 10 TPyOUyacTOi MPYyXKUHU, a APYyTUl



KiHEIlb 3'€JHAHO 3 TATOI0 7, sika yepe3 3y0yacTuil cekTop 8 1 mepeaTHU MeXaHi13M 6,
g BKOJIO oci 2, Hajae pyxy crpimui 3. Ilig

TUCKOM  ycepeauHi  TpyOku  BOHa

pPO3IIMPIOETRCA.  BHaAcmmIoOk  IOTO
i R, KpUBU3HA [Jyrd, N0 SKIA 3irHyTa
TpyOdacTa Mpy>XUHA, 3MEHIIYETHCS, a
TpyOKa pO3THHAETHCS, 1 11 BUIbHUHN KiHEIb
NIEPEMIIIy €ThCS, TIEPECYBAIOYH 3B'sI3aHY 3

HUM CTPUIKY, IKa MOKa3ye THCK Ha IIKai
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B aBTomMoOuUISIX Ta  TpakTOpax
3aCTOCOBYIOTH €JICKTPUYHI BUMIPIOBadl TUCKY JIBOX THUIIIB: €JIEKTPOTEILJIOBI IMITYJILCHI
Ta MarHiTOCIIEKTPUYHI 3 PEOCTATHUM JTaTIYHUKOM.

2. Enexrporen/ioBuii iMny/jibcHUii BUMipIOBa4y TUCKY.

Enexmpomennosuil iMnynbcHull 6UMIpiogay Mucky CKIAJA€TbCs 3 JaTYMKa Ta
puMMaya.

Hatuuk (puc. 6.5) Mae kopiryc 3, 101aTKOBUN pe3ucTop 4 1 OpoH30BY MeMOpaHy
8, Ha IEHTpaJIbHY YACTHHY SKOi OMHPAETHCS BHUCTYIIOM TMpYyXHA IIacTHHA 9 3
KOHTAKTOM, 3'€lHAHUM 3 «Macoro». Y garuuka posmimeHo [I-moniOny
TepMOoOiIMeTaNIeBY IIACTUHY O, €IEKTPUYHO 130JIb0BaHy BiJl «Macu». Ha poboue mieue
II€1 MJIACTUHA HAaBUTO OOMOTKY 7, OJUH KiHEIb SIKOi MPUBAPEHO 10 HEi, a Ipyruit
MPUEIHAHO JI0 BUX1IHOTO 3aTucKaya 5. Konu B mtynepi 1 1 Mi>k OCHOBOIO KOPITyCY 2
Ta TiJ MEMOpPaHOI THUCKY HEMae€, KOHTAaKT TMPYXXHOI IJJACTUHU Ta KOHTAKT
TepMOOIMETANIeBOI IJIACTUHU 3aMKHEH1. J[pyre miede TepMoOiMeTaieBoOi MIaCTUHU
3aKpIIUICHO Ha MPYKHOMY TpHMayi, MOJOKEHHS SIKOTO B MPOCTOPI 3MIHIOETHCS 3i
3MIHOIO TEMIEPATYPH.

Puc. 6.5. /laTunk Ta npuitMay e1eKTPOTENIIOBOTO MAHOMETPA

EnexkTporenioBuil npuiiMad TUCKY IPaLIO€ 32 TUM CAMHM IPUHLMIIOM, IO U
€JIEKTPOTEIJIOBUI TpHUiiMady TeMIEpaTypH, TUIBKM B HHOMY YacTOTa PO3MHMKAHHS
KOHTAKTIB 1, OTXKe, cwia €(EeKTUBHOIO CTPyMy, SKUH HarpiBae TepMoOOIMETaleBY
IJIACTUHY NpHiiMayda, Ta BIAXWICHHS cTpuUiku 10 3anexaTs BiJ NPOTMHY OpOH30BOI
MeMOpaHH J1aTurKa, TOOTO BiJl TUCKY, 1110 HOTO ClipuiiMae MeMOpaHa.



SK 1 eJIeKTPOTEIUIOBl BUMIpIOBadl TeMIepaTypu, eJIEeKTPOTEIJIOBI BUMIpIOBayl
TUCKY Maclia 3apa3 3aCTOCOBYIOTBCS Ha TPAKTOpax Ta 3aJUIIMIMCS HAa aBTOMOOUIAX
MOTIEPE/IHIX BUITYCKIB.

JloromeTpruHUN BUMIPIOBaY TUCKY MICTUTh PEOCTATHUHA JATYUK 1 MarHi-
TOEJEKTPUYHUN TIpuiiMau (puc. 6.6, a). PeoctaTHuil JaTYMK CKIIaIa€ThCsl 3 OCHOBH 1
13 IITYLIEpOM, Ha SIKOMY 3aKpiIuieHo roypoBaHy MeMOpaHy 2 3a JOTIOMOTOI0 CTaJIeBOTO
panTa 3, 1m0 Hece Ha co0i peocTaT 4 13 nepenatHuM MexaHizMoM 10. MemOpana niie Ha
MOB3YHOK 5 peocTaTa, MOBEPTAIOYM HOTO HABKOJO OCi 7, a Mpy>KMHa 9 mpoTuiie
3MileHHI0 ToB3yHKa. II[o6 mynbcarii THCKy B KOHTPOJLOBaHIM CHCTEMI HE
COPUYMHSJIA KOJIMBaHb IIOB3YHKa II0 peocTaTy, B KaHal IITylepa JaTyuka
3aMpecoBaHo /1103y 13 13 cTepKHEM JIJIsl MPOYMIIIAHHS TPOXO/LY, sIKa CTBOPIOE BEJTUKHIA
OTip MPOTIKAHHIO Macja Yd MOBITPS, a OTKE, 3TJIAJKy€E BIUIMB PI3KUX 3MIH THUCKY Ha
MOKa3HUKHU MPUIIay.

Konu B gaT4nk moaHo Macjao 4u NOBITPs,, MEMOpaHa MiJi THCKOM BUTHHAETHCS 1
yepes IToBXad 12 Ta INonmHKy 8 3CyBa€ MOB3YHOK IO peocTary. [3 3HMKEHHSAM TUCKY
MeMOpaHa i1 I1€10 BIIACHOI MPYKHOCTI OIYCKAEThCs, @ TOBOPOTHA MPYKUHA 9 3cyBae
MOB3YHOK 1 JIeTalll BAXKUIBHOI Ilepeiadi B MOYaTKOBUM cTaH. PeryntoBaibHuil rBUHT 11
3MIIMCHIOE TapyBaHHA MPUIIAY.

Peocrat, iK1l €1EKTPUYHO 130JIbOBAHO B1J «Macu», Mae omip 06iu3pko 170 Om.
[ToB3yHOK, 3'€ITHaHMI 13 MACOIO AATYMKA, IT1]] YaC MOBHOT'O X0y B p0OOYOMY Jl1aa3oHi
TUCKY 3MIiHIOE BHUXiIHMHU omip nmaruyuka Big 163 mo 20 Owm. Peocrar natuuka,
YBIMKHEHUW TMapajeinbHO 10 OJHI€I 3 KOTYIIOK mnpuiiMaua (puc. 5.6, 0), yepes
I'BUHTOBUH 3aTUCKa4 6 3MIHIOE OITIp 3aJI€KHO B1Jl TUCKY M BIUIMBA€E HA CUJTy CTPYMIB B
oOMOTKax nmpuiimMayva.

Jlnst pi3HUX MAarHiTOGJNEKTPUYHUX BHUMIPIOBAUIB THUCKY PEOCTAaTHI JaTYHKU
BUTOTOBJISIFOTh 13 MEMOpaHaMHu PI3HOI TOBIIWHHU, ajie 3 AHAIOTIYHUMHU JICTaIIMU
NepeaTHOr0 MEXaH13My Ta OJIHAKOBUM OMOPOM peocTaTiB. ToMy BCl JaTYMKU MaKOTh
OJIHAKOBI PO3MIpPU 1 3OBHIIIHIA BUMIsAA. JlaTuMku B3a€MO3aMiHHI TIJIBKH JIJIs
BUMIPIOBAYIB 13 AaHAJIOTTYHOIO MEKEI0 BUMIPIOBAHb.

Puc. 6.6. Enexkmpuunuti manomemp, a - peocmamHuti 0amyux mucky, o -
eeKMPUYHA CXeMAa I020MEMPUUHO20 NOKANCUUKA



3.0IpuitMadyi MAarHiTOeJeKTPUYHHMX BHUMIPIOBAYiB THCKY 3 PeOCTATHUM
AATYUKOM.

Iputimaui maecnimoenekKmpudHux 8UMIpI08a4i8 MUCKY 3 PeOCMAMHUM OaMYUKOM
- Ile KOHCTPYKIUIi, aHaJori4Hi NpuiiMayaM MAarHiTOCJIEKTPUIHUX TMOKAKIUKIB
TEeMITepaTypH, MPOTE IXHI KOTYIIKH MAIOTh 1HIITI OOMOTKOBI JIaHi Ta CXeMY NPUETHAHHS
CJIEMEHTIB, a peIlTa JAeTajieil aHaJIOTIYHi.

MexaHi3MH Mar”iTOEIeKTPUYHUX NpUWMaYiB THUCKY s CHCTEM €JIeKT-
poobnagHanHs Ha Hanpyry 12 1 24 B onxHakoBi, aje B HHMX ITOCIIOBHO B KOJIO
JKUBJICHHS TpuUiiMadya YBIMKHEHO [OJATKOBUU pe3uctop R, sKdil poO3MIlIEHO
BCEpEANHI KOopITyca mpuitmaya.

ExonomeTtp 3actocoBytoTh Ha aBToMoOUIAX BA3-2108 1 A3JIK-2141, 3A3- 1102
Ta iH. BiH Mae Taky camy Oy/J0BY, 110 i MOKaXYUK TUCKY 3 TPyOUaCTOIO MPYKUHOIO
(muB. puc. 6.4) nna BuMiproBaHHS THUCKYy B Mexax 0,1-0,8 Oap. Iling num THCKOM
TpyOuacTa nmpy>KMHa 3TMHAETHCS BHACTIZOK J1i aTMOC(EpPHOTO TUCKY i Hajae pyxy
CTpUIL eKoHOMeTpa. ExoHOMETp HITaHTOM 3'€JHAHO 13 BIIYCKHUM TPYOONPOBOIOM
JBUTYHA 3a JpocenpHOI0 3aciiHkoro. Ha aBromoOum A3JIK-2141 exoHomeTp
YBIMKHEHO B TPIMHHK IJIAHTA T'1IPaBIIYHOI raIbMOBOi CHCTEMH.

ExoHomeTp A03BoOJIsIE HUIAXOM BHOOpY Nepenayl 1 4acTOTH OOepTaHHSA KO-
JIHYACTOro BaJjia ABUIyHA BU3HAYUTH HANEKOHOMHIIINHN PEXKUM PyXy aBTOMOOLIS 3a
MexaMu Mmicta (3 exkoHoMie 20-25% mnanbHoro). Komm wacrota oGepraHHS
KOJIIHYAaCTOTO0 Bajla JBUIyHAa MaKCHMMalbHA, a HABaHTAXKEHHS Maje (JpOocesbHY
3aCIIIHKY MPUKPUTO), TO TUCK y BIIYyCKHOMY TPYOOMpOBOAI MiHIMAaJIbHUM, a CTpiJIKa
eKOHOMeTpa nepedyBae y JiBIM yacTHHI IKanu. Lle o3Hauae, 1110 ABUTYH MpaLIOe 3
HJBUIICHOI0 BUTPATOIO NajibHOro. Komu mMBUAKICTE pyXy Maja, a HaBAHTAXKCHHS
BENUKE (IpOCeibHy 3acCiiHKy BIJKPUTO), THUCK BIIYCKaHHS 3pocTae, W CTpliiKa
E€KOHOMETpA MEePEMIIYETHCS O MPaBOi YACTUHU IIKaU (1€ 03HAYae, 1m0 MOTPIOHO
NEPEKITIOYUTH TIepeavy 3 MnpsMoi Ha Hik4y). 1100 yCyHYTH KOJMBaHHSI CTPUIKH
€KOHOMETpPA BHACHIZAOK KOJMBaHb THCKY y BIYCKHOMY TpyOONpOBOAl 1 Yy BXIJHIH
TpyOI1ll eKOHOMETpa, MOTPIOHO MOCTaBUTH (PUIHTP (13 TUIOLIEIO MPOXIAHOTO MEPEPi3y
0,1-0,3 Mm?), SIKuii 3rIa1KyBaTUME ITyIbCAL[IO TUCKY.

Curnanizatopu aBapiiiHOr0 TUCKY BUKOPUCTOBYIOTb, 11100 MOMEPEAUTH BOI1S PO
3arpo3y aBapii JIBUT'yHa BHACIIIJIOK 3HMKEHHS TUCKY Macia 3a MpunycTumi Mexi. Kpim
HUX, Ha aBTOMOOLIISIX Ta TPAKTOpaxX MOXKHA 3aCTOCOBYBATH CUTHAJII3aTOPH aBapiitHOTO
(MIHIMAJIBFHOTO) THUCKY TMOBITPS y IHEBMOCHCTEMI TajbM, Y BaKyyMHIA CHCTEMI
BiTUMHEHHS JBepeit Ta iH. OCHOBHUM €JIEMEHTOM CHUTHAJII3aTOpa € BCTAHOBIICHUU y
KOHTPOJIbOBAHE CEPENIOBUIE JAT4YMK, SKAUW MICTUTh YYTJIMBHI €JIEMEHT, 10 B
aBapiiHUX CUTYAIlIAX 3aMUKAE €NEKTPUYHI KOHTAKTH, YBIMKHEHI B KOJIO CUTHAJIBHOI
JaMIIY Ha TIaHeNl npuiiafiB. B aBTOTpakTOpHOMY CHUTHATI3aTOP1 aBapIMHOTO TUCKY K
Yy TIMBUI €IEMEHT 3aCTOCOBAHO MeMOpaHy a0o TapOBaHy MPYKUHY.

Mem6Opannuii qaturk curnanizaropa MM100 (puc. 6.7, a) MICTUTh HEPYXOMUUN
KOHTAKT 5, MOCTABJICHUIN Ha IJIACTHHI, SIKY 3'€IHAHO 3 BUBOJIOM 7 (BUBIJ 1 INIACTUHY 3
KOHTaKTOM 130J1bOBaHO BiJ KOpIyCYy). PyXxomuili KOHTaKkT 6 MOCTaBJIEHO HA Baxenl 4,
K1 yepe3 IITOBXay 3B's13aH1 3 MeMOpaHoto 3. MemMOpaHy 3akpirieHo B OCHOBI 2. OTBIp
y mryuepl 1, pi3pba Ha sSKOMY HpHU3HAYeHA JUIsl MPUKPITJICHHS JAaTYMKA, CIIOIY4Yae



MPOCTIP MiJ MEMOPAHOK 3 KOHTPOJIbOBAHUM CEPEIOBHUIIEM. 3BEPXY KOHCTPYKIIIIO
3aKpPUBAE KOXKYX 9.

VY pobouomy craHi Mij J1€0 TUCKY KOHTPOJHOBAHOTO CEpPEIOBUIIA BUTHYTa
MeMOpaHa 3a0e3reuye pO3IMKHEHUH CTaH KOHTAakTIB S5 1 6. 3HMKEHHS THUCKY [0
3Ha4Y€Hb, MEHIIMX 32 HOPMAJIbHI, CIPUYMHIOE 3MEHILIECHHS BUTMHY MeMOpaHu 1
3aMHKaHHS KOHTAaKTiB, SIKi BMUKAIOTh KOJIO CUTHaJIBHO1 Jlamu. Omniopa 8 3a0e3mnedye
MO>KJIUBICTh PETYJIIOBAHHS TUCKIB PO3MUKAHHS.

Mewm6Opanni natankun MM 101, MM 102, MM 106, MM 111 marote Taky camy
KOHCTpYKIIito, ik 1 MM 100, ase iH1i rabaputHi po3Mipu Ta TUCK PO3MHUKAHHSI.

Jlatumk i3 TapoBaHOWO mpyxkuHOI0 MM 120 (matunkun MM124-b, MM111-A,
MM111b- #ioro moaudikariiii) Ma€e iICTOTHI KOHCTPYKTHUBHI pO301>KHOCTI MOPIBHIHO 3
MeMOpaHHuM (puc. 6.7, 6). Ko B KOHTpOJIFOBAaHOMY CEPEIOBHIII HEMA€E TUCKY a00,
KOJM BIH Ma€ 3HA4YEHHS, MEHIIE 3a HOpMajbHE, TapOBaHa MPYXUHA 5 MPUTHUCKYE
pyXoMui KOHTakT 1 10 HepyxoMmoro 7, sikuil pa3oMm i3 niagparmMoro 8 i3 TOHKOI
noJtieipHOI IJTIBKU 3aTUCHYTO MIXK 130J9TOpOM 4 1 KoprycoM 9. Pyxomuii koHTakT 1
130JIbOBAHO B1Jl KOPITYCY 1 4epe3 MPY>KUHY 3'€IHAHO 31 MITeKEpHUM (200 TBUHTOBHM)
BUBOJIOM 2 naTuuka. [lopoxuuny Haj gaiadparmMoro 3 atMoceporo croirydae GiabTp
3. Konu THCK y KOHTpOJIbOBaHIM CHCTeMI mepedyBae y MeXkax HOPMH, BUTHYTa
MeMOpaHa pyxa€ INTOBXad 6 pa3oM i3 PYXOMHM KOHTaKTOM YyTOpPY, CTHCKYIOYH
TapoBaHy IMpYyKWHY B aBapiiHMX BHUIAJKAaX KOHTAKTU TMIiJ JI€I0 MPYKUHU
3aMHMKAIOTHCS 1 3aCBIUYETHCS JaMIIOUKa CUTHAJI3aTOpa Ha MaHel npuiaaiB. Jaruyuku
3 TApOBAaHOK TNPYXUHOK MAlOTh MEHIII TadapuTHI pPO3MIpU MOPIBHSIHO 3
MeMOpaHHUMU JAaTYMKaMU 1 BULLY CTa0UIBHICTh Ta HAAIMHICTh pOOOTH.

Puc. 6.7. Jlatunku curHamizatopiB aBapiiHOTO TUCKY: a - MM-100; 6 - MM-120
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TexHIuH1 XapaKTePUCTUKHU JATUYUKIB €IEKTPUUYHUX BUMIPIOBAYiB 1 CUTHAII3aTO-
piB THCKY HaBeJIeHO B Ta0i1. 6.3, a MaHOMETpiB O6e3mocepeanboi aii - B Tadi. 6.4.

Taoauysn 6.3 J|aTuuku TUCKY
Tuck 3amu- Monens (Mapka)
MakcumanbHu KaHHs Uytiusun aBTOMOO1JIA,
Tun gaTunka .
TUCK, Oap KOHTAKTIB, CJICMEHT aBTOOyCa 4M
MllIa, 6ap TpakTopa
MM 9% 0,5(5) TepmoGimeran | - X MAPOK
TPaKTOPIB
MM 100* Po3pimxk 0,3 0,2..0,55 MembOpana I[TA3
M111-B 5 0,4...0,8 VYcix Mapok
3A3, KamA3,
MM 111-/] 5 0,4..0,8 Ay KpA3, MA3
MM 120-/1* 7 0,2..0,6 —"— BA3
MM 370 10 Peocrar | NAMAS, MAS3,
«Ypam»
MM 393-A% 8 pA3-2106, -2121
1 Moaudikartii
* [IparroroTh 32 HOMIHAJIBHOIO Harpyror 12 B.
Taoauus 6.4. MaHOMETPHU TUCKY
Tun ma- Mexa UyTnunit Monei (MapKa)
: 3acTocyBaHHs aBTOMOO1JIA Yu
HOMETpa |OKa3iB, 0ap €JIEMEHT
TpakTopa
l'aneMoBa cuctema . .
MJI 216 10 Tpy6uacra 3 MHEBMAaTUYHUM KpA3 i xomicui
py>KHHA TPaKTOpH
MIPUBOJIOM
Cucrema :
M/I 223-b 6 Te came IIEHTPaJIi30BaHOTO BIH-l.?’l '
) Mo dikarii
iKaqyBaHHs [TUH
MJ1 230 6 MemGpara | SMAMYBATRHE |, 930 131
CUCTEMa JBUTYHA
Tpybuacta |['anbMoBa cucrema .
BanTaxhi
11.3830 10 NpYy>KUHA; 3 MHEBMATUYHUM .
: . aBTOMOO1IT1
JIBOCTPIJIKOBUH MIPUBOJIOM
12 3830 10 TpyOuacra 3marnryBajabHa 3UI-133B4, -
[Py KUHA CHUCTEMA JIBUT'YHA 1331'A
I'ampmoBa cucrema
13.3830 10 Te came 3 THEBMATHYHUM Te came
MIPUBOJIOM
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