MIHICTEPCTBO OCBITH | HAyKl/IU\/I{PA'I'HH
NYUBKMU HALIOHANTBEHW I TEXHIMHWUA YHIBEPCHUTET

O.B. SAXAPHYYK

TEXHIMHE OBCITYTOBYBAHHA | PEMOHT AT3
HABYATIBHWIA NMOCIBHWUK

Tyubk
PBB Jlyukkoro HTY
2015



YHK 629.083 (075.8)
BEK 30.8 273
3-38

Tpugh nacano Jyybrum HayioHaATbHUM MEXHIYHUM VHIGepCImEmo,
npomoron 3acidanta suenol padu Ne 12 aid 20 mpaena 2015 poxy
(Tucm Ne 742-20-34 gio 03.06.2015)

Penenzentu:

Hununenxo O.M., n.1.1, npodecop xadeapn aBTOMOOIIIE Ta TEXHOMOTII 1X
excrnyaralii GepKkackKoTo AepiKaBHOTO TeXHOTOTITHOTO YHIBEPCHTETY,

Crouyx M.IL, xewn, mouent xadenpn aBTOMODINE Ta &BRTOMOGITEHOTO
rocrmogapcTea  HarioHanbHOTO — VHIBEPCHTETY  BOSHOTO — TOCTIOHAPCTEA  Ta
MPHPOIOKOPHCTYBAHHSE,

Hpuowx B.M., k1u, pouent kadeIpu ABTOMOGLTIE 1 TPAHCIOPTHHX
TeXHOMOT1H JIYIEKOTO HATIIOHATLHOTO TEXHITHOTO YHIBEPCHTETY.

3axapuyk O.B.

Texuiune obcnyroyRanus 1 pemont AT3: HapyanbHWi TOCIOHHK s
CTYJIEHTIB BHINMX HABUANBHHX 2aknaiie / Oner Bikropormy 3axapuyk. — JIynbk:
PBB Jlyiproro HTY, 2015. — 140 c.

BurnaneHuil NeKIifHuA kKypc AHCUUIUIHE “ TeXxHiune o0 cayroByRaHuA i pemoHt AT3".

ITociGHHK NpH3HAYEHHH M4 CTYACHTIE BUINHX HABUANBHHX 3aKIafliB, fAKi HABYANOThCA Ha
creniansHocTi “Opradizalii MepepeseHs 1 YIPABIIHHA HAa (ABTOMOOLIEHOMY) TPaHCIOPTI”, HANpAMY
MiZrOTORKH “TpaHCHOPTHI TEXHOIOTIi".

VAK 629.083 (075.8)
BBK 30.8 273

© 3axapuyk O.B., 2013



L1

P
b = =
b —

1.3

2.1

2.1.L
0

202,

2i2:1

3.1

31.L

3.2

3.3

34

341
342,
3.4.3.

3nmicT

Berym. ..

TEXHI'LIHI/H/I CTAH ABTOTPAHCHOPTHI/D( 3ACOBIB TA I/IOFO
3MIHHU ¥ ITPOIECI EKCILTYATAITI. .. : e
Texmiunni cTaH ABTOTPAHCIIOPTHIX 33006113 Ta Horo smiHM y r[pouem
excruryatalii. Knacudikaiig yMoB poGoTi. 3aKOHOMIPHOCTL 3HOIIYBAHHS

IeTanei MeXaHI3MIB Ta CHCTEM ABRTOTPAHCIIOPTHOTO
3ac0o0y...
Eq)eKTprBchTb BHKOpHCT&HH.‘FI aBTOTpchnopTHoro saco6y

CreteMa TeXHITHO] MATOTOBKH aBTOIpchnopTHoro

ITpranam HOl"ipH_IBHHH TeXHITHOTO CTAHY aBTOTPaHCTIOPTHIX 3ac0ofiB il
Yac eKCIUIyaTarii. .

Hedopmami 1 pyHHyEaHH. ..

XapakTepHi fedekTH AeTaneii. .

CHUCTEMA TEXHIYHOI'O OBCHYTOBYBAHHH TA PEMOHTY
ABTOTPAHCIIOPTHUX 3ACOBIB... ... oo
OCHOBHI IIONOXEHHA CHCTEMH TeXHIYHOTO OGCIyTOBYBAHHA 1
PEMOHTY .. 1o it tit it tes et e e e et e e e e e e
OCHOBHI 03HAYEHHS CHCTEMH TeXHIYHOTC OOCTYTOBYBAHHA. .. ... ...\ . .
OCHOBHI 03HAUEHHS CHCTEMH PeMOHTY MAIITHH. .

Bupothranii 1 TeXHOTOTIYHIH TIPOTIECH TEXHIYHOTO OGCJIyFOByBaHHH Ta
PEMOHTY ABTOTPAHCIIOPTHITX 3ACOBIB. .. ..o cee v et cee o cee e cee e e
TprBamicTs, TPYIOMICTKICTE Ta ONepallli TeXHIMHOIO obCIyTORYBaHHI T8
DEMOTITY b e oo toenny SUUTTT SV Tomes i vant sy aaseilh 100000 000 T Toennt v
TEXHOJOI'TA TEXHIYHOI'O OBCIIYTOBYBAHHSA TA
TTOTOYHOI'O PEMOHTY ABTOTPAHCIIOPTHUX 3ACOEIB B
ABTOTPAHCHOPTHUX TTIATTPHEMCTBAX .. ...
Knacupikainst o6'ekTiB BUpoGHMUOT 6a3K TEXHIYHOTO 00CITYTOBYBAHHS T
TIOTOTHOTE PRMIOTITY  wwwitoivawaiorivvwa s st wssss vuaass vuaians iimms ommmioivnts
BupoGunuo-rexHiuna 6438 aBTOTPAHCIIOPTHOTO TITPHEMCTRA. .. ... ... ... ..
3MICT OCHOBHMX pOOIT 3 TEXHIUHOIO OOCIYTOBYBAHHA Td IIOTOUHOTO
PEMOHTY .. 1o it tit it tet et et e e e et e e e e
Posmomin - poGiT 3 TexHIYHOTO OOCHYTOBYBAHHS T4 TOTOUHOTO

PEMOHTY ... oo ot ot oot cee oo e et ot et e e e e e e e e e e
T exHOMOTITHI TIPOTIECH Ta obnamHaHHA TeXHITHOTO

OBCTIYTORYBAHHS. .. ... ¢eeoetiieesit ettt ettt ettt es ettt
IMoneH e OOCTIYTORYBAHH. .. ... .t ot oee cee eee eee eee e i i e e eee e e e

KoHTpONBHO-TIATHOCTHIHL POBOTH. .. ... oo oo e e e e e e e e
KpiTmiB il POOOTIH - syveer srrsersismesoii o woms T oaes s i

9

10
12
13
14

16

16
18
19

20

21

23

23
24

27

29

30
30

33
33



3.4.4.
3.45.
3.4.56.
347

3.5

3.5.1.

352
3.5.3.
354
3:5.5,
3.5.6.
357

4.1.
4.2

42.1.
4.2.2.
423,
42.4.

4.3.

43.1.

4.4.

5.1

52

53.

MAacTHIBHI TA OUHMCHL POGOTH. .. ... ..o oo e e e e e e
ERexTpoTexHITH POGOTH. .. ... ... ooo oo oo e e e
PoGotn 3 TexHIUHOTO 06CTYTOBYBAHHS TIANABHOL ATTAPATYPH. .. ... o. .o
TTHHOMOHTAKHL POSOTH. .. .. oo oo oo oo o e e e e e e e
OtnamHAHHA T8 TeXHOIOTITHI IIPOIICH IIOTOTHOTO PEMOHTY ... ... v v. o
PozGupanbHO-CRIaanbHI Ta arperarHi poboTH MIOTOYHOTO

PEMOHTY ... 1o it it it tettes it e e e et e et et e e e e e
CrrocapHo-MeXaHITH POGOTH MOTOTHOTO PEMOHTY ... v ves e v e e e e

Korambschko-pecopHi poGoTH MOTOTHOTO PEMOHTY ... ..o vee oo cee e
MigamIBKl POGOTH TIOTOTHOTO PEMOHTY ... ... oo e oee e oo e e
Brsxapebki poGoTH TOTOTHOTO PEMOHTY ... ... oo oo oo e oo e ee e o
3BapIOBANBHL TA APMATYPHI POOOTH. .. ... ... oo oo o e
DapOyBANBH POGOTH. .. .. ... oo

OCHOBH HIATHOCTH TEXHIYHOI'O CTAHY
ABTOIPAHCLHOPTHWX 3REOBIB ovm s wnnns s s snsmmsnsmns

3471341 TA BHAM TEXHIYHOT TIATHOCTHRKH . .. .. oov oee e oo e e e oo e
Texmiuna miarvoctrka J1-1 Ta obragHanss Ans ii MpOBEASHHA. .. ... ... ...

TTeperipka CTAHY AMOPTHIATOPIB. .. ..o ooe oo oo oes e e e eee e e
Tleperipka CTAHY TANBMIBHOT CHCTEMM. .. ... ... oo oo e e e e
ITeperipra ctamy miaBickm AT3. ...
TTepeRipka HATIPSIMY CBITIA DAP ... ... .00 oo e e e e
Texmiuna marnocTura JRuryHa AT3. .
O6naaHaHHs AN D1arHOCTYBAHHS IBUTYVHA T4 HOTO CHCTeM... ... ... ... ......

JllarHoCTYBAHHS  3arallbHOTC  TEXHIYHOTO CTaHy aBTOTPAHCTIOPTHOTO
BOEOB o s soomm s s SRR SNETT SRR S WO TR S

JiarsocTyBaHHS MapaMeTpiB YCTAHOBKH KepPOBAHMX KOMIC. .. ... ... ... ..

TEXHOJIOI'TA TEXHIYHOI'O OBCIIYTOBYBAHHSA TA
TOTOUHOI'O PEMOHTY ATPEIATIB TA CHCTEM
ABTOTPAHCITIOPTHHX 3ACOBIB... ... oo
Texmiune oOCTyTOBYBAHHA Ta IIOTOYHWH PEMOHT  KPHMBOIIMITHO-
MIATYHHOTO T4 TA30PO3IOAITEHOTO MEXAHITMY ... o0 ves e e e eee e e

Texmiune  oOcIyroByBaHHS  Ta  TOTOYHHMH — PEMOHT  CHCTEMH
N1 (S 1 - P
Texmiune  oBcIyroBYBaHHA Ta  TIOTOYHHH  PEMOHT  CHCTEMH
OXKOITOIIIEHHSL. .. 1.0 o et tettes o tee oo et et e cee oee e tee e e et neeaee e e e

36
33
41
45
43

49
54
55
55
56
57
58

61
61
62
62
63
64
65
66
67

73
74

77

77
79

80



5.4.

5.5.

5.6.

5.7.

5.8,

5:9,
5.10.

6.1.
6.2.
6.3.
6.4.

6.4.1.
6.4.2.
6.4.3.
6.4.4.
6.4.5.

6.5.

6.5.1.
6.5.2.

6.6.

6.6.1.
6.6.2.
6.6.3.
6.6.4.

1.1

Texuiune OGCIYTOBYBAHHA T TOTOTHME PEMOHT CHCTEMH KMBISHHS
TIIDBEIIIB . .. oot e e o e e e e e e e e e e

TexHiuHe OGCIYTOBYBAHHS TA4 TIOTOUHMI PEMOHT CHCTEMH KHBJIEHHS
GEHIMHOBHX JBHIYHIB. .. ... ..o oo e e e

TexniuHe  oOcIyroBYBaHHA Ta  IOTOYHIII  PEMOHT  CHCTeMH
SATIATEOBAHHSA. .. .. oottt et oo et et e et e e e e e e e e e e

TexHiuHe 00CTYTOBYRAHHS T4 MOTCYHHN PEMOHT ATPETATIB T4 MEXAHIZMIB
TPAHCMICTT. . oo o ot oot o oo o e e e

TexniuHe OOCTYTOBYBAHHA Ta TOTOUHHH PEMOHT PYIBOBOTC KepYBaHH,
THIBICKT TA TAIIBM. .. e oot e e e e e e e e e e e e e e e e e e

TexHiuHe 0GCIYTORYBAHHS TA TIOTCUHHH PEMOHT eIe KTPOOOIa HAHHSL .. ..
TexniuHe o6CIyTOBYBAHHA T4 IOTCUHI PeMOHT LIHH 1 KOMIC... ... ... ...

TEXHOJOI'TA KATIITAJIBHOI'O PEMOHTY
ABTOTPAHCIIOPTHHX 3ACOBIB. .. ... oo i v e

T eXHOMOTITHMH TIPOIIEC PEMOHTY ... ... oo ioe oo e e e e e
TIpwitoM aBTOTPAHCTIOPTHIX 3ACO0IB B PEMOHT ... ... ... .o oo e
ITigroToBKa aBTOTPAHCTIOPTHHX 3aco0iB 70 KAMTAIBRHOTO PEMOHTY ... ... ...
T exHOMOTIA POBIPHO-OTHCHIK TPOIIECIB. .. .. ..o ooe oo o e
OpraHizars po3BIPHIX IPOTIECIB. .. .. ... ooo ot oo e oo ee e e
T eXHONOTTYHWH TIPOIEC POBOMPAHHSL. .. ... ..o oo oo e
KapakTepHcTHKA 3a0pyIHEHD 1 CMIOCOOH 1X OUMIMEHHA. .. ... ... oo oo e
MITOTL 3ACOOH. . ..ot e et e e e e e
OunineHnst feTaneil BT HATAPY 1 HAKUITY ... ... ... oo oo e e
TexHomoris Tee TYRAHH H8TATSH. .. ... ... ..o ooo oo e
Konrpont i gedexTyBaHssg geTameil... ... ...
CriocoGu BUSIBIIE HHST CKPUTHX iebeKTIB JgeTanedt. .. ...........................

KomromexTypamusd, ckIagaHHsg 1 BUMPOOOBYBAHHA ABTOTPAHCIIOPTHHX
BACOTIB. .. oot i oot e e e e e e

KoMIMMEKTYBAHHSA JETATET. .. .. oi vt oo cesvie it cee it e et s e e e e e
CrIagasHas THITOBHX 3 €IHAHE JETANETL. .. ... oo ot e et e e e e e e e
CRIAIAHHT ATPETATIB. .. ... oo oo oot oo et e e e e e e e e e

SaranbHe CKMafanms, oBkaTka 1 BUMPOSOBYRAHHA ABTOTPAHCTIOPTHHX
34C001B... ... ... ..

OCHOBHI TEXHOJOI'TYHI TIPOITECH BITHOBJIEHHA
Koacupikainsi criocod1B BYTHORIEHHS JETANSH. .. ... ... ... ...

5

32

83

84

84

85
36
87

S0
S0
S0
o1
92
92
92
94
94
96
96
96
97
98

28
99
100

101

103
103



[0
13,
1.4.

74.1.
7.4.2.

743

7.4.4.
7.4.5.
7.4.6.
7.4.7.
7.4.8.

7.5.
7.6.
7.7.
7.8.
7.9.

79.1.
7.9.2.

793
7.9.4

195,

7.10.

3.1
8.2.
8.3.
8.4,

Bisnornenns etanei CHOCapHO-MEXaHITHOI 0GPOGKOK. .. ... ... ... ... ... ..
BigHORTeHHA AeTATEH THOKOM. .. ... ..o e e e e e
Bipnonennst etanei 3BapIoBAHHAM 1 HATUTARIEHHSIM. .. .. ... ... ... ... ... ...
BaTaTbHL BUTOMOGTL. . oo oo e e e e e e e e
Pyune enexTpomyroBe 2BaprOBAHHS | HATUIABIEHHSA. .. ... ... ... oo e

HamipapToMaTHUHE 3BAPIOBAHHA 1 HAIIABIIOBAHIS Y CBpGI[OBI/HJ_[i

TTa30B€ 3BAPIOBAHHS. .. ... .ottt oo oo e e e e e
ABTOMATHYHA eJIeKTPOIYTOBa HATUIABKA TN MApoM QIIOCa. .. ... ... .o .
BifpomyToRa HATIMABKEA .. ... ... oos oo oos oo o e e ees oo e e e e e
3BaproBaHHA TABYHHIX AeTaled. .. ... ..o
3BAPIOBAHHSI JETANEH 3 AMFOMIHIEBHMX CITIABIB. .. ... ... oo ooe e
BiAHOBHEHHST AETAMCH TATHHEIM. .. ... oenoee e oo eee e e e e e e e ee e
Bignornensa metanel! ralbBaHITHIME HOKPHTTAMIE. .. oo oo cee oo e e
BiAHOBIEHHS AETANEH METAMIBAIIERD . .. oo\ e e oo oot e oo e e e e e,
BignopmeHHs feTaneit CHHTE THUHHMH MATEPIATTAMH. .. ... .. oooee o eee e
Binnornenns netaneit 00poGKOI0 PI3AHHAM. .. ... ... ... oo
BATATBHL BIAOMOCTL. .. o\ e eee oee e o e e oot e e et e e e e e
Pofoul Ta IOTIOMIKHI PYXH Y BEPCTATAX .. ... .ooon oo o ee oo e e
OcHOBHI cTI0CO0H 06POOKH METAIIB PIZAHHAM. .. ...... ... oo oo
Marepianu st BUTOTORIEHHS PI3ANbHUX THCTPYMEHTIB ... ... ... ... .o .. ...
Pobotn, mo BHKOHYIOTECS Ha MeTATOOOPODHITK BepCcTaTax. .

@apOyBaHHA ABTOTPAHCTIOPTHIX 2acoBiB Ta ATPeraTis. .

TEXHOJIOITYHI OCOBJIMBOCTI KAIUTAJIBHOI'O PEMOHTY
JIETAJIEH JIBUTYHA ABTOTPAHCIIOPTHHX 3ACOEIB... ... ...

BinnopneHHs 6710Ka 1 TOTOBKH ITHITIHAPIB. .. ... oo oo oo e
BiIHOBIEHHST TUITES TIITHAPIB . .. .. oo oo o oo o e e e e
BUIHOBIEHHST THATYHIB ... ... ..o oos oo oo e oo o e e e e
BigHORTeHHA KOMIHIACTIIX BATIE ... ... .00 oot oo oo e e e e,
CITHCOK MITEPATYPIL. .. 1.\ cev i e s ees e eee et oo e oo e et e et e ees e e e,

104
105
107
107
109
110

111
112
113
113
115
115
116
118
120
120
120
121
121
122
122
127
129

128
131
132
133
138



Beryn

3a obcarami MepereseHb BAHTAKIE Ta MACAKHPIB ¥ TPAHCIIOPTHIH cUcTeMl
KpaiHH Ieplue Miclle HANeXHTh aBTOMOGCLIEHOMY TpaHcHopTy. Ilacamupcrrinm
arTOTpaHcHOpTHIMHI 3acobamit (AT3) mepeBo3UThCH IMOPITHO ¥ 5 pazie Ginbire
NAca¥MpIB, HLK yciMa 1HIIMMM BHAAMH TpaHcnopty. Ha  aromoGiibHWMi
TpaHCTOPT TpHTaAae npudnnzHo 80 % yeix BAHTAKIB TOCTIOAAPCHKOTO KOMITTEKCY
JiepkaBH. Yce Ie CBUTYATH MPpo HaA3BHYaiHy BaXITHBICTE POBHIKY IHOTO BHIY
TPaHCTIOPTY 1, 3BHMUAIHO %, SK HEBIA€MHOTC eJlieMeHTa €IHHCI TPaHCIIOPTHOI
cucteMd. OUeBWIHO, MO OCHOBHMM NPH3HAYSHHIM aBTOMOGITEHOTO TPAHCIIOPTY,
K 1 6YIB AKOTO 1HIIOTO, € BHCOKOAKICHE 3a0BOIeHHA BCE3POCTalouOro MOMHTY Ha
TePEBe3eHHA BaHTAXIE 1 Macaxmpie. B peByJ‘IBTaTl peanizaiii TpaHCIIOPTHIX
npouecm ramysb, HAOaloUl [IOCIYTH KIIieHTaM Ha IIePeBe3eHHA, OTpHMYyeE
BIATOBiAHI PHOYTKH, HA OCHOBI AKHX 3A1HCHIOE TIPOCTE 1 PO3NTHPEHES BIATBOPEHHS
CBOIX OCHOBHHX BPIpOﬁI—H/I'LII/D( donmie, o axux Hanexats 1 AT3. TobTo, ranyse
3aiMaeTECS KOMePINHHO© BHPOGHITIOK IiANBHICTIO, MPOAYKTOM AKOI € MOCTIYTIL
ITe ocHoBme TPH3HAYEHHA 1i 1 ToMy BHKOPHCTAHHA AT3 3 MeTon OTpPHMAaHHA
Ha3BAHWX JOXOJIB PHIHATO HAZHBATH KOMEPIHHOI eKCIITYaTallero aBToMOG1TIR
(KEA).

OnHaK g vac peanizalii TpaHCcHOPTHUX MPOIEciE KOHCTPYKTHBHI eTeMeHTH
AT3 = mpHupH OPOXOMKEHHA ¥ HIX IPHPOIHHX IIPOIECIE 3HONIYBAHHA TEPTAM,
KOpO3li, BTOMH MATEPIANIER, CTaleHH BTPAYaIOTh (qaCTKOBo uu HOBHJCTIO)
Tpale3IaTHICT. B pesymeTati MOTIPIYIOTECA eKCIUTyaTaliiiH eracTieocTi AT3
(IMHAMITHICTD, KEPOBAHICTh, MPOXIAHICT, HAIIHHICTh TOIMO), G0 ¥ TIpIioMy pasi
AT3 3ynuHAETHCS 3 TPUYMH TIONOMOK, BHXOAY 3 JaAy HOTO KOHCTPYKTHMBHHX
ememenTie. [IpHpomHO, IMO KONEKTHBHMI YH TIPHBAaTHHH BoacHHK AT3
HAMATAETHCS SKCTUIYATYBATH iX Tak, 1Mod sKHaiiMere GyI0 TMONIOMOK 1 TIPOCTOIB,
OCKUIBEKH B PE3YNIbTAT] IHOT0 3HIDKYIOTHCS TIOKAZHHKH KOMEPINHHOT JISUIBHOCTI.
Bimomo Tako®, IO 2aBOIWM-BHTOTIBHHKH PO3poOmmoOTh Taki momemi AT3, sxi
Npu3HAYeH! cayskuth sikHaiosmnie. CepegiHiii HOPMATHBHMI TepMiH City#OH,
Hanpukaan, BaHTaxHMX AT3 crapopures 10 pokie, xXoua (QakTHUIHHI MOKe
TepeBMImyBat ¥oro y 2 pasw. I[i TepMIHM MOMYTH OYTH AOCATHYTI, SKIIO
KopucTyBaul AT3 He TUTBKHA OyAYTh ¥ HOPMATHBHHX MeKaX BHKOPHCTOBYBATH iX
Gesnocepe/IHbO HA JMHIAX (MAPIIPYTAX), ane H BUKOHYBATH SIKICHO BECh IMEPENiK
MpodITakKTHIHHNX PeMOHTHO-06cayroByBansHuX mAilt (POJ), ofyMmoBmeHHX B
THCTPYKINSIX 2 ekcruyatami AT3, 4M BUINOBUIHMM TIONOMEHHSIM [TPC TEXHIYHE
obcmyropyeanus (T0) 1 pemont (P). OTike, KpiM IpsaMoro BukoprcTanas AT3 3a
TIPH3HAYSHHAM, V IX KHTTEBOMY ITMKII TTependateHo i BHKOHAHHS komimekcy PO/
y surmsim TO, P, yeywennst Biymo AT3 wa mimi rtomo. BnacHe yee 1e
CTIPAMOBAHO Ha 3abesTeueHHA BHCOKOI eekTHBHOCTI KOMePINHHOI excTmyaTartii
AT3 Ta GesnexH TPAHCTIOPTHUX TIPOIECIB.

MeTolo BHBUSHHS 1€l AMCIMIUTIHA € HAJAHHS CTY/EHTAM 3HAHL 1 YMIHE T4
HaBRHWKIB 13 3zabesmeueHHa mparesnatHocTi AT3, BHcokoi edekTHBHOCTI iX
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BHKOPHCTAHHA 38 TPHIHAUGHHAM IMIAXOM pPeatizalil BIATOBITHOTO KOMITIEKCY
npodinakriunmx POJ] 4y peMOHTHO-BIHOBHMX POOIT.

MeTa BUKIATaHE IUCIIMIITIHT, HATaHHA CTYASHTAM 3HAHE CTOCOBHO METOMIB

1 3acoBIiB  MATPUMKH TexHiuHoro crany AT3, #oro arperariB, cucreM Ta
MexaHi3Mie, opramzainit TO 1P AT3.

[Ticnsa BUKIaTaHAA ZUCIHITIIHN CTYASHT OBHHEH:

- 3HaTH cuctemy opranizaii TO ta P AT3, KoHCTPYKINIO TA MPHHIMIT J1i
TeXHOJIOTIYHOTO 00nagHaHns, HopMaTiHe TO 1 P;

- MaTH HaBMYKH OOIpyHTYBaHHS HopmaTeis TO Ta P, opraHizami
BHKOHAHHS TeXHOIoTrdHMX npotiecie TO 1 P, a Takowk peryioBansHux 1
PeMOHTHHX pofiT, amanizyBati pesviaeratd 1O 1 P AT3 ta npuiiMati
npodeciiiHe pillleHHS 32 ITHMH Pe3yIbTaTaMH IMOAO OpraHizamii poboTH
NPOMUCIIORMX  JUILHHIL ABTOTPAHCTIOPTHHX anpueMcts (ATIT) 2
YCYHEHHS BIABISHHX HECTIPABHOCTEH.



1 TEXHIYHHI CTAH ABTOTPAHCITIOPTHHUX
3ACOBIB TA HOT'O .
SMIHH V¥ ITPOILECT EKCILIYATAIIII

1.1. Texmiuumii cTaH ABTOTPAHCHOPTHHX 3aco0iB Ta Horo 3minm y
nponeci exkcmayartanii. Kmacndikanin ymoe poSoru. 3akoHomipHocTi
3HONIYBAHHA JAeTajlel MeXaHi3MiB Ta cHCTEM aBTOTPAHCIIOPTHOTO 3200y

1.1.1. EdeTHBHiCTH BHKOPHCTAHHS ABTOTPAHCIOPTHOIO 3ac00y

Edexruenicts Ta npanesgatHicts AT3 zanewurs Bl Horo sikocti. SkicTs
AT3 He 3anUIIEAeThCs MOCTIHHOIO B eKCIUTYATAI], 4 3MIHIOETRCS B UACT 1 HpOCTopi
[lizy AKICTIO PO3YMIETECS CYKYTHICTh BIACTHBOCTEH, INO BH3HAYAKOTH CTYIIHE
npupatHocTi AT3 (arperaTy, MexaHI3My, By3Id) IO BHKOHAHHA 3afaHnX QyHKIN
TIpH BHKOPHCTAHHI 38 NMPH3HATeHHAM.

Y oap'saky 3 ckmaguicTio  Oynoeu  AT3,  uMCIEHHICTIO PI3HEX  HoTO
BIACTHROCTEH 1 0cOBIMBOCTERH KOHCIpyKL[iI‘/’I, PIZHOMAHITTSIM pisHHx iX TIOEIHAHD,
PI3HIIT 3aeKHOCT BIZL YMOB eKCTUIyaTallii 1 Bigly HepeneseHs oriHuTi AT3 oM
MOKAZHHKOM, IO OZHO3HAYHO BHpakae Horo sKicTh, Oy:ke Baxko. B mammi gac
sakicTs  AT3 BzHaUaeThCH KOMIUIBKCOM OKpeMX HaiiSimEIl IOKa30RHX
eKCILTYaTaINiiHMX  SKoCTeH, 3anponoHOBAHMX —akajemMikom E. A Uyaakopmwm:
MICTKICTh, BHKOPHCTAHHS MACH, IIBHAKICTH PyXy, TIPOXIAHICT, Oesmeka
(rareMiIBHI BIACTHBOCTI, CTIMKICTb, KepOBAHICTE, OTIANOBICTE, eheKTHRHICTE
CHIHANIZaI, 3a0pyIHeHHS HABKOMNITHECTO cepeoBIIna, Ge3lIyMHICTE), TalHBHA
eKOHOMIUHICTE, JIOBIOBIYHICTE, HAJIHHICTD, 3PYYHICTE BUKOPHCTAHHS (TUTABHICTE
X0y, koMopTabebHICTh, MPOCTOTA YIPABIHHS, MAHEBPEHICTS), Tpoctota TO 1

Kommmexe mix AxocTell Ho3BOIAE MOBHO 1 BCECTOPOHHLO JATH 3aTalbHY
ominky AT3. Texuiuno cnpaeHmii AT3 NMOBMHEH BONONITH MEBHHM DIBHEM IHX
excriryaramitamx sikocreil. [lpore AT3 3 pianmx TPHHHH (BTOMa KOpOBiH
3HOIIYBAHHA, HeKBATIpiKOBAHe BOJIHHS) BIpavae Jeski eKCIUTyaTalfiifnl sKOCTI
(IBIIKICTE DPyxy, Gesrexa, MaTHBHA eKOHOMITHICTE TOLIO), a Il 3HIDKYe Horo
npoz[yKTpIBchTb 30LNEIIYE BUTPATH Ha NePEBE3CHHA, TPHBOINTE 10 3OINEIIeHHS
TPYAOMICTKOCTI T& SHEPrOEMHOCTI MEPeBe3¢Hb 1, KIHeIlk KIHIEM, 10 SHIDKCHHA
Gesnekn /IS HABKOIWMITHROTC CEepeOBHINE, MacakupiB 1 Bomis. AT3 Brpauae
NPATE3AaTHICTD.

[Ipamezmataicts — ctan AT3, TpH SKOMY BiH MO¥E BHKOHYBATH 3aiani
(bYHKIII 3 TApaMeTpaMH, BCTAHOBIE HUIMH BUMOTaMH TEXHITHO! ZOKYMEHTATT].

BinMoRoo HAZHMBAETHCS TIOBHA ab0 Y4aCTKOBA BTpATa mparesgarHocti AT3.
Bona mome BipbyTHes yHACIIAOK pyiHyBanms, Aedopmaiii abo 2HOCY HeTalei,
MOPYINEHHST PEryJIOBAHHS MEXaHIZMIB 1 CHCTEM, TPHIMHEHHS MOAaYl TATHBA 1
MACTHIA, & TAKOXK 3MIHM pofoumx xapakTepucTnk AT3 (BTpara MOTYKHOCTI,
30UTBIIEHHS] TANLMIBHOTO MUBIXY), KOJMH BOHH BUXOJSTE 33 MeKl JIOTYCTHMMX 33
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TeXHITHHMH yMOBaMH HOpM. Il HeCTIpaRHICTIO pORyMIIOTH Takmil ¢TaH AT3,
KOJIH BIH HE BIIMOBIIAE X0U O OfIHIH 3 BUMOT TEXHIYHOI JOKyMeHTAIli. [CHYIOTE
HGCHpaBHOCTl MO He PHBOAATE 70 BIIMOB (pyI/IHyBaHHH abo medopmMarig Ky3ona
AT?3) | BHKIHEAIOTE iX (TTONOMKA OTHOTO 3 THCTIB PECOPH).

1.1.2. CucreMa TeXHiYHOI MiIr0TOBKH aBTOTPAHCIIOPTHOTO 3aC00y

APTOMOGINBHIIT  TpaHCIIOPT € CKIATHOK CHCTEMOW, MIHIMATBHOIO
OPTaHBAINIHOID CTPYKTYPHOIO OJUHHIIEIO, siKoio € excrmyartamine ATIL, mo
POBTISIAETLCS Y B3aeMOZIl 13 CHEIANZORAHUMH  ABTOOOCIYTOBYIOUMMH 1
ARTOPEMOHTHIMH IIATIPHeMcTRaMIL JlocnimkeHHA eheKTHBHOCTI POSOTH BCHOTO
ARTOTPAHCIIOPTY MOXHA CIIPOCTHTH, BHBUAIOUH BIACTHBOCTL eKCIUTyaTalifHoro
MONPHEMCTEA 3 ABTOOOCIYTOBYIOUNMHE 1 ABTOPEMOHTHHMH ILATPHEMCTBAMH K
MPOCTIINOT ABTOMOGIILHOT TPAHCTIOPTHOI CHCTEMHE.

ABTOMOOITEHY TPAHCTIOPTHY ~ CHCTEMY — MOXHa pOSZ[iJII/lTI/I Ha s
cpyHKuloHaanHX caMOCTIHHMX cHeTeM: KoMepliiiHy excrimyartito AT3, TexXHITHY
excrimyarario AT3, Texuimny miarotopky AT3 (pme. 1.1). KoxHiii 3 BrazaHmX
CHCTEM BLATIORiZae cBilf mporec GYHKIMOHYRAHHA B3aeMO3E'A30K IMMX TIPOIIECIE
BH3HAYAETECS 3ATAILHOK METOIO 1 HAfBHICTIO OfHOTO of'eKTa eKcTumyaTarni —
AT3, skuit B KOWHIH QYHKITOHATEHIT CHCTEMI PO3TTSIAETBCS 31 CBOIO GOKY.
YTpaBmiHHA TpollecaMil (YHKIIOHYBAHHA CHCTEM 2IIHCHIOETHCS BLATIOBITHMMI
CTpATEeTiAMH: KOMEpIHOI eKCIUTyaTalli, TeXHIYHOI ekcluyaraiii i TeXHIUHOi
marororku AT3.

[Mix  crpareriew eKcrmyaTauu pOSYMlGTLCH CYKYITHICTh TpaBHI, IO
sa6esneqyforb sajaHe ynpaBmHHﬂ BIOTIOBIOHHM IIPOLECOM eKcrmyaTauu Bei
CTpaTerii TICHO IOB'SA3aHl 13 cTpaTerielo KoMepliiifHol eKcIDyaTallil, o yIpapmise
BUKOpHcTaHHAM AT3 38 IpaMUM TPH3 HAYEHHSIM.

Takwmm  uwnoM, — aBTOMOOINBHA  TPAHCTIOPTHA — CHCTEMAa  BOJOIE
0cOONMBOCTSME, IO HANEKATh CKIQIHAM TEXHITHAM CHCTEMAaM: HasgBHICTIO
eqMHOI METH, KePOBEHICTIO CHCTEMIL B3AeMO3B'SI3KOM eJIeMEHTIB, 1epapXiTHOo
CTPYKTY]OIO.

Posran  apToMoGIIEHOTO TPAaHCTIOPTY 4K ABTOMOOITBHOI  TPAHCTIOPTHOI
CHCTEMH JIO3BOIISIE BCTAHOBHTH 1i 1€papxigHy CTPYKTYPY, BHABHTH CYKyHHiCTL
MPOTIECIB, e  BII0OPaXKAKTH prHKL[lOHYBaHHH il macucTeMm 1 HJI[FOTyBaTI/I
Heo0XimHI yMOBH 1A ¢dopMaTizallii Ipoliecip TeXHITHOI eKCIIyaTallil 1 TeXHITHOI
migrotoBkH AT3.

Cucrema  TeXHIUHOT eKcrLHyaTaL[ﬁ AT3 (puc. 1.1) BKIOUAE CHCTEMY
opraHlsaLul YTIPABIHHS I[OpO)I{HlM pyxoMm 1 cucteMy yrpaBmiaas AT3; a came 1ie
cykymHIcTs AT3, 3acoGie OpraH13aL[11 TMOPOKHBOTO PYXY, BOAIB, TOTOWEHB 1
HOPM, BW3HAYATLHUA BH61p 1 MATPUMKY HAHKpaImx pG)KI/IM]B pobotu AT3, a
TAKO¥ THATPHMKY 1 BIIHOBIEHHS BTpauyeHoi mpariesnatHocti AT3 y mporeci
BHKOHAHHS TPAHCTIOPTHOT poBoTH.
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Cuctema TexHiIHOI migrotopkn AT3 BKIOUae KOMITIEKC OpTaHizamiiHo-
TEXHIUHMX 3aX0/IIR, HATIPABIICHIX Ha MITPHMKY BHCOKOI TEXHIYHOT TOTORHOCTI
PYXOMOTO CKIIafly 1 TABHINEHHS GesliekH JOPOKHBOTO PyXy. OCHOBHIMI € 3aX0/H
momo TO, P i 36ep11"aI—H—I${ AT3. Ix MoxHa yMOBHo PO3IITHTH Ha ABL TPYIIH:

- IDTaHOB1 NIpoQimakTiiHI pofoTH, IIOR'A3aHI B OCHOBHOMY 3 IIONepelKeHHA
BIIMOE 1 HECTIPDABHOCTEIH,

- poBOTH TIO BHSIBIEHHIO 1 BIJIHORJIE HHIO PaNTOBIX BIJIMOB 1 HECTIPARHOCTEH.

M 1M TpyTiaMi MOXKYTh ICHYBATH PI3HI CHIBBIJHOMIEHHS 3ATEXHO BIJT
MPHIHATOTO KPHTEPIo ONTHMANBHOCTI 1 MeToz[y MIpOReNeHHI po61T Ane v Oyab-
AKOMY BHIAOKY OCHOBHA BHMOTA, INO Ipef'SRNAeThCA A0 TeXHIUHOI MIATCTORKH
AT3 B IUIOMY, MOJMTEE B TOMY, 10 TPH O0MEeHMX BHTPATAX MPAIl 1 3acoBiB
zabesrieunT HAHGIIBITY BIPOTIHICTE TOTO, MO B HeoOxiaHWI Moment Ha AT3
MO¥HA BUKOHATH TIOCTABIEHE 3aBIaHHs.

I[Ipu pozpodii meromie TexHiuHoi mimrotopkn AT3 OCHOBHAa yeara
TIPHAUIEThCA TUIAHOBHM TpodimakTHuHuM pobotam. [IparMnpHO OpraHizoBanHa
HpocpiJIaKTHKa COpHSIE 3MEHIIEHHIO, MOTOKY BIAMOB 1 HecHpaBHOCTel, 36iJILLHy€
Tepmin cayxOu  AT3. Tlpore Ha npoBefeHHsT TPOQUIAKTHIHHMX 2aXOMIB 1
PEMOHTHIX pobiT BHTPATacTHCA TIeBHITH ¢dorn uacy. Mix THM, UHM OUIBMN IN
BUTPaTH Uacy, TUM TIpOI TOKasHWUKW Bukopueranus AT3. J[18 BHKOHAHHA
npodinakrukn  cydacHux AT3 notpibm  Benwkuit mrar Qaxipime, Jopore
YCTATKYBAHHS, 10 30UIbIIye eKcruyartamiiinl  Butpati. Tomy TOHTAHHSIM
NPABMILHOT Opramizaifii 1 BUKOHAHHS NPOQUIAKTHYHNX T4 PEMOHTHMX poGIT HA
ATIl moOBMHHA TPHALIATHCA MaKCHMATLHO MOMUIMBA yBara. [le A02BONHTE
3a6e3MeTNTH eKOHOMITHY eKcIuyaTario AT 3.

AaTomoBiNEHA TPAHCNOPTHA CHCTEMA
— I | S B ]
Crctema komepyinoi CucTema TexHiHHol Cncrema TexHivHol
ekcnnyarauii AT3 excnnyarauli AT3 nigroToekn AT3
l 1 l 1

it Cirama ki ooulel
: YNPABNiHHA 3
ynpaeninHa AT3 obenyrosyeaxHs 36epiranna
AOPOXHIM pyxom i pEMOHTY AT3
2 AT3
O6'exTn 3acobn BukoHaBUi 3acofin
TeXHIYHOro TEXHIYHOrO poBiT no TEXHIYHOIO
0BeNyroeyBaHHA obcnyroeysaxHa TeXHIUHOMY ofcnyrosysanHs
i pemoHTy i peMoHTy oBenyroey BaHHIO i pemonTy

| pEMOHTY

Pucynok 1.1 — Cxema aBTOMOGUTHHOI TPAHCTIOPTHOT CHCTEMH
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1.2. TlpuunHH [OTipUHIEHHSI TEXHIYHOTO CTAHY ABTOTPAHCTIOPTHHX
3aco0iB nij uac ekemyaranii

Horipmenaa TexmiyHoro cTany AT3 mnposBmAeThCA y 30ITBIMEHH] BHTPAT
TIATHBA Ta MACel, 3MeHINeHH] TIOTYKHOCTI, TosABL CTYKIE Ta myMiB. [{e pesymeTar
CIPalFOBaHHA pofoUIX NMOBEPXOHE AeTaNell, Koposii, cTapiHHg HeTanelt Ta iH.

Ilpyanna crpairopaHHa OeTalel — TepTd, AKe KIAcH(IKYIOTE 28 TaKHMH

O3HAKAMH!

- XapakTep BITHOCHOTO PYXY (TepTd KoB3aHHA afo KOUeHHT),

- HASBHICTH MACTHIA MK TIOBEPXHIMH TEp TepTa (pIOIWHHE, CYXe,
HaIiBcyxe). BHACTINOK CIIPAIOBAHHA 3MIHIOIOTECH (OpMa Ta PO3MIPH
metaneil. Buan cupalloBaHHd BH3HATAIOTECS 2OBHIMMHIME (akTopamMH i
(bI3MKO-XIMIYHHMH TIpOIlecaMH B KoHTakTi. Jo 30BHIMHIX (hakTopiB
TepTA HaexaTh THCK, XapakTep IPHKIaIaHHT HARAHTAKEeHH, IIBHIKICTE
BITHOCHOTO NEPEMIIEHHA TIT TEPT:, TeMIEepPATYPHHH PEeXHM, CHocid
MiOReIeHHA Macla, fAKICThH BIIANEHHA IPONYKTIE 3HOIIVBAHHA 3 30HH
TepTA.

Jlpyra NpHUHHA BHXOY AeTaneill 3 Jagy — BTOMIGHHS MeTany. B pesyiprati
BTOMJIEHHS MeTaly BHHWKAe BHYTPINTHE HATIPYMKEHHS 1 nonomMka ferani. [Iporec
BTOMIIEHOTO Py HHYBAHHA MOALTSIOTH HA TPH CTAIII:

— MouaTKOBa cTafif Al IMKMUHEX HaIpyXeHb, B MeTall BHHHKAIOTEH
CTIOTROPEHHS KPHCTATITHO! Pl TKH,

— BMHMKHEHHS MIKPOCKOTIYHHX TPIIIHH,

— POZBHTOK MIKPOTPIIIHH 1 PYHHYBAHHS IS TAI.

Bromuoro pyiHyBaHHS 383HAIOTH KOJTHUACT] BaJM, 3y(GuacTi Kojeca Ta 1HIM
JIeTan.

XiMIKO-TETIIOB] TOITKOMKSHH, KOpO3id, HAKWM, Harap, ocamn. Koposigz —
IOBLTBEHE PYHHYBaHHSA METATIB BHACTLIOK XIMITHOI a60 eNeKTpOoXiMITHOI B3aeMOmii
3 HABKOJHIIHIM CepeqoBHIieM. [IpimirHa — TepMOAMHAMITHA HECTIHKICTE METAIIIE,
SIKI HAMATAIOTLCSA TIPeHTH OLMBIN CTIHKHI OKHMCHEHHH cTaH (pikaBiHasa cTami). B
CHCTeMAX OXONOAKEHHS IBMIVHIE YTBOPIOEThHCA HAKHII 3 ocaly colelf Kambliio 1
MATHIIO, AKHH IIOTipINye OXONOAXEHHS ABHTYHA. Ha pofouix IoBepXHAX I AKX
Ieranel ABMTYHIB, IO KOHTAKTYIOTEH 3 MONYM'AM YTBOPIOETECS Harap v BHIMIAAL
TBEPIMX BYTICLERX PeIOBHH, AKHI MPIBOANTE 10 IOTIpIIeHHS TeTUIoIepearl.
Ocagy y BWITSANl TACTOMOMIOHOI MACH VTBOPIOIOTECSA HA CTIHKAX KapTepip
arperaTiB Ta PO3MIMEHMX y HHX AeTalaX. IX MPOOYKTAMH € Macio, IPOAYKTH
OKHCTIEHH, T

Jo TeIloBore MOMKOMKEHHS HeTanel HANGKHMTL KOMOONeHHA Bim Oil
BUCOKMX TeMTepaTyp. Take sSBHITNe XapakTepHe TS TOTOBCK TTHTHAPIE ABUTYHIE.

3uonyranns crupsokennx getaneil AT3 aanemuts B TpUBAIOCTI pPoBOTH,
To6TO Bim mpobiry. Ha puc. 1.2 mokazaHa 3aTeHICTh 3MIHHM 3a30pa CTIPSHEHMX
neraneii Big pobiry AT 3. Ha xpuBiil 3a1e#KHOCT] € TOUKH Pi2KOl 3MIHH MPOIECY
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3HOUTYBAHH, 11¢ TIOB S38HO 3 THM, IO Y TIOYATKOBHIL mepion excroryararti AT3
BimOYBaeThed TPHTHpaHHa metanel. [loTiM cTocTepiraeThesd Tepiof HOPMATHHOI
poforii B el wac BemmIMHA 2a%0pIE 3HAXOAMTECA v LOIYCTHMIIX MeKax.
SHomryRaHHA 3OUMBIIYVIOTBCSA Ayike TOBUTBHO. Jlami CHOCTepiracThesd  pizke
301nBINeHHA 3SHOITYBAHHS AeTaNell, AKe Moxke IPHEECTH A0 aBapiiHII MOIOMOK.

S
Srp.ﬂ. ,/l
8- So'ﬁ | |
(<] I |
> 8
Sk | |
B R B T,
[Tpooir

Pucynok 1.2 — 3a1emHicTE 3MIHH 3830py CHNPsIKEHUX Jetaneii Bt mpobiry
AT3: A — 30na npuTHpanHs;, b — 30Ha HopManbHOi poboTh; B — 30Ha
MIBHIKOTO 3HOITYBAHHSA T aBapIHIX MONOMOK; S, — HOpMaILHAHN 3230,
Se6 — 3930p B KIHI OOKATKH, Sy 4 — TPAHUYHO JIOTTY CTHMHEI 3830D

1.3. Jedopmanii i pylinyBanus

Tl giefo HARAHTAMEHDL Y MATEPIAl MOWKYTh BMHHKHYTH HATPYIKEHHS, 10
NEPERMIIYIOTE TPAHNINIO MIITHOCTL. B pesynbTari BHHUKAE TUIACTUIHA JedopMAatis.
Bona nposeiseThesd v BAITISIAL 3THHIB, CKPYUYBaHb, 3MIHAHHS.

3THHAHHA 2a3HAIOTL BaM CHIOBHMX Ilepenad Ta padil. CKpyuyBaHHA AeTani
(Bamy, mBOCi) BWHHKAE TMif €0 ODEPTOBOTO MOMEHTY, IO IBPERHINYE
PO3paxyHKOBHIL

3MuHAHHS POGOUMX TIOBEPROHb BINGYBAETRCH B Pe3yNbTATl IUIACTHUHOTO
JiehOpMYBAHHSI 1 TEKYUOCTI METANY. 3MHHAIOTHCS P13bOOBL, IITIOHKOB! T4 MUNIER1
3'eTHAHHS.

PyiinyRaHHS JleTanl BHHUKAE TPH HATIPYHEHHAX, SK1 TIEPEeBHIMYIOTH TPaHHITO
MIIHOCTI 460 BUTPHMBANIOCTI MaTepiany. BOHO MPOSBISETECS Y BHUIIIH TOBHOTO
PYHMHYBAaHHS JieTam, 110 HA3MBAETLCS 3/aMoM  aGo y  BHITSHIL  TPIIMH 1
BUKpHINYBaHb. [10sBa B JIeTATSIX TPIIIMH MO3Ke GyTH HACIIIKOM PI3HHX TIKITHBHMX
MPOTIECIB: JIisl PANTOBMX 3HAYHMX MICIERMX [EPEeHANpPYIKeHb Ta YAapIB (pamu,
KOPITYCHI JIETANl), BTOMISHICTE METAINY B DPE3VIBTATI TPHBATHX 3HAKO3MIHHHX
HABAHTAKEHD, TEIUIOBI HANPYKEHHA (Vv TIepeMHYKaX THI3N KIATAHIE TONOBOK
UM HAPIB). BUKpHIyRaHHsS OyBae HACHIJKOM BTOMISHOCTI MeTany abo B i
3HAYHOTC YAapHOTO HABAHTAKEHHS (3yOH IecTepeHs).
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1.4. XapakrepHi gedexkTn geTasei

Hebext — 1 KOKHA OKpeMa HEBUINOBYIHICTH TNPOAYKINT  BHMOTAM,

BCTAHOBJIEHHM HOPMATHBHOIO JIOKY MEHTAITI €10,
3a nacmaxkamu AedeKTH TIOAUISTOTECS HA KPMTHUHI, 3HAYHI 1 MAJIO3 HAYHI.

Kpurnuramii —  pgedexr, TpH  SKOMYy BHKOPHCTOBYBATH TIPOAYKINIO 34
TPA3HAYCHHAM TIPAKTHIHO He MowHa abo 3a0opoHSEThCA BIATIOBITHO JIC BAMOT
TEXHIKH Ge3TeKH.

3HauHii! — medexT, AKMH ICTOTHO BIIIHEAE HA BHKOPHCTAHHA IMPOAYKIII 3a
IpH3HAYeHHAM 1 (a60) Ha ii IORTOBITHICTE, ale He € KPHUTHT HIM.

Manosnaummit — medexT, AKM ICTOTHO He BIUIHBAaE HA BUKOPHCTAHHA
TIPOAYKIN] 2a IPHHAYEHHSIM 1 Ha ZOBTOBITHICTE.

3a miciiem pozTamyBaHHs Bel JedheKTH TOMUBIOTRCS HA  30BHINIHI 1
BHYTPIITHI. 30BHIINHL fAedekTi — aedopMaIls, MONTOMKH, 3MIHA TeOMETPHYHOT
hopMH 1 PO3MIPIB, SIK1 BU3HAYAIOTECS BUMIPIOBAHHSIM a0 BlayanbHo. BHyTpinmH
JieheK TH-TPIIIHMHM B1J] BTOMIEHOCTI, JIMCIOKATS, TPIHHE TEPMIYHOT BTOMIE HOC T
1 T. A. — BHSBISIIOTBCS PI3HAMH criocofaMi cTpyKTypockormni jeraneit. Jlo
CTPYKTYPOCKOIT HAIKATE: MATHITO-/1€ DEKTOCKOIIS,  PEHTTEHOCKOTIS,
YILTPA3BYKOBA Iehe KTOCKOITS TOIIO.

Otrxe, ¥ r[poue(:l nedexTockomii geTanel BHKOHYeThCA KOMIIIEKC podiT, II0o
HONIATAE ¥ BIMBICHHL Ta XApakTepHCTHIN z[ecpeKTlB y HeTaax.

3a MOKIHBICTIO BHIIPABRIeHHA AedekTH NOIULEOTE Ha [IOTIpaBHI Ta HeHOHpaBHl

Tlompapni — medexTH, YCYHEHHI AKX TeXHITHO MOMIHEE 1 €KOHOMITHO
pominbHe. Jlo HHX HalexaTh Zedopmalii, BMATHHH, OOIOMI, CIpaIfOBAHHA
TIOBEPXOHb, 3aAUPH T4 1HMI AeheKTH, SKi He IPH3BOIATE A0 IIIKOBHTOI BTPATH
POoBOTO2AATHOCTI e TamTil.

Hemompagni — medekTi, YCyHSHHS SKHX TEXHITHO HEMOAITHEE a0 eKOHOMITHO
HemoInnsHe. J[o HITX HANeXATh TPINMHE — Bifl BTOMIEHOCTI, TePMITHOI 0GpobKH,
TIOB3YYOCT], KOHTAKTHI, KOpO3iA — MICIEBa, KPHCTANTHA, OIITHHHA, Ta30BA,
BHCOKOTeMIIepaTypHa i T. 1.

3a npHUMHAMM < EMHHKHeHHA JedeKTH [OAULTOT:E Ha TpH  KIACH
KOHCTPYKTHBHI, BUPOOHHTI T eKCIUTYaTAIlHHI

Konerpykrueal  flefektd — HEBANOBIHICTE BHMOTAM  TEXHOJOTTIHOTO
3aBOAHHA ad0 BCTAHOBIEHHX MpPaBHI po3pobku (MomepHizamil) TPOXYKIIL.
TIpwaman Takux gedekTie: TOMINMKORKH Hablp MaTepiany BHpoOY, HelpaBUIbHS
BH3HAUSHHA PO3MIPIB AeTaned, pexumy TepmiuHoi o6podkn 1 T. a. i medextm —
HACHIOK HEZOCKOHANOCTI KOHCTPYKIII Ta MOMIIOK KOHCTPYIOBAHHA.

Bupobmimi nedexTH — HEBIATOBIMHICTS BUMOTAM HOPMATHEHOI JOKYMEHTAIT i
Ha BHUTOTOBIEGHHS {PEMOHT) 4l MOCTABKY mpoAykini. Taki jedekrn BHHUKAIOTE ¥
Pe3yILTaTl MOPYINeHHA TEeXHOTIOTITHOTO Ipoliecy I 1Uac BHIOTORIEHHA ado
BITHOBIEHHS AeTaneii 30ipHIK OJUHAIT.
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Ov Lh s L b

TTaTanHs 118 CAMOKOHTPOJIIO

1Mo Take mpanesgaTHICTL?

OxapakTepiayiiTe MONOXKSHHA CHCTEMH TEXHIUHO! IATOTORKN?
TIpwaman ToTipIeHHs TeXHITHOTO cTany AT 37

STxrM IMHOM BIAOYBAETHCA 2HOIYBAHHS CTIPSTAS HITX AETANeiT?
Konm Bunnkae gedopmantis ta pyiHHyBaHH AeTami?

1Mo Taxe nedext?
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2 CHCTEMA TEXHIYHOI'O OBCJIYT'OBYBAHHA TA PEMOHTY
ABTOTPAHCIIOPTHHX 3ACOBIB

2.1. OcHOBHi MO/IOKeHHSI CHCTeMH TeXHIYMHOTO OOCTYrOBYBaHHA i
pPeMOHTY

3arkonom Yipainu «[Ipo arToOMOGUIEHMI TpaHCTIOPT» TepeaGaueHo BHMOTH
o TO i P AT3 (crarra 22). TO 1 P AT3 1a iX cK1amoBHX BHKOHYIOTE 3 METOIO
HiOTPHMAHHS X ¥ HANeXKHOMY cTaHi Ta 3abesledeHHA BCTAHOBISHNIX BHPOOHIKOM
TeXHIYHAX RApPaKTepHCTHK I Yac BHKOPHCTAHHSA, 30epiraHHA aGo yTpHUMaHHS
NPOTSITOM MEPIOAY eKCIUIYATAIf.

[opsanox mpoeemerns TO 1 P AT3, mo po3noBciOmEKYeThCA HA IOPHIMTHHX Ta
dizmanx  oci6 — cyO'eKTIB MANPHEMHHIBKOI AISTBHOCTL, K 3AIHCHIOIOTE
excroryatario, TO 1 P AT3 (3a BHHATKOM TpONeHOYCIB, MOTISIB 1 MOTOIMKIIE)
HE3aNeHO BIJ cpopM BIACHOCT] BH3HAYAETLCS [IONOMEHHSIM TIPO TeXHIUHE
OBGCIYTOBYRBAHHS 1 PEMOHT TPAHCIIOPTHHX zacobiB ("lonomennsm-98") (Hakaz
MiHicTepcTBa TPAHCTIOPTY YKpalHH Bin 30 Hepesmsa 1998 POKy Ne 102).

IIpaBoBi HOPMI B38€MOBITHOCIHH MUK 38MOBHIKOM 1 BIKOHABIEM IOCIYT 3
TO 1 P AT3 71a iXHIX CKI4JOBMX, 4 TAKO¥K BHMOTHM MO0 KOHTPOIIO 33
BIZITTIOBITHICTIO HATaHHX TOCITYT PErIaMeHTyIOThCS [IpaBiamin HaJaHHs TIOCTyT 3
TeXHIYHOTO OOCIYTOBYBAHHA 1 PeMOHTY aBRTOMOOINBEHMX TPaHCIOPTHHX 3acobiB
(maxar Mintpancy Yxpaimm Bim 11.11.2002 Ne 792, TIpapnna HOMHPIOIOTECA HA
cyD'eKTIB TANPHEMHHIBKOI AIATPHOCTI Beix (GoOpM BIACHOCTI, sAKI HAmaioTh
nocnyri 3 TO 1 P AT 3 Ta iXHIX CKIaJOBHX.

3rino 3 "Tlonowennsm-98" crcrema TO 1 P AT3 — 11e cykyImHICT (CHCTeMa)
B38EMOTIOR' A HIK  3aco0iB, ,I[OKYMGHTB.L[II 3 TO i P AT3 Ta BHKOHABINB, fKi
HeoOXifHI Ind INATPHMAHHA 1 BITHOBIEHHI IIpalle3ZaTHOCTI Ta pecypey ixX.
OcTaHHI TAKO¥K BBAXKAIOTHECS CKIAJIOBMM EIeMEHTOM CHCTeMH. BHKOHARIT — Iie
CIMOCAPI-PEMOHTHHKH, JIATHOCTH i 1HIN OCHOBHI TA JOTIOMIMKHI BMPOGHHUHHMKH,
sadmari TO, miaraoctyeanaaM Ta P AT3. Tyt momarts "cmerema' BOHpae 5K
CYKYIIHICTE (DIRMTHHX eITeMEHTIB, Tak 1 Aiil (pobiT Ta omeparlliif), SKi BHKOHYIOTHCA
38 BUIMORITHMME [TPABMIAMHE (TTEPIOJIHUHICTIO) 13 KOHKPETHOI) METOIO.

TO — e komIvIeKe onepaiii abo oHa oTepainsl, HeoGXITHI IS T TPHMAHHS
npare3aTHocT1 41 crpagtocTi AT 3, sIKi BUKOHYIOTEBCS 111 YAC BUKOPUCTAHHS X
38 TPURHATE HHAM.

3a IpHIHATEHHAM, 3MICTOM OIepallilf, MiclleM BHKOHAHHA CHCTeMa
nepeadauae taki B TO AT3: nepeanpopaste; my uac ookarysanms AT3, mig
yac ix KoHcepmatlli (3Gepiramns), cezonne obcnayroyBanus (CO); mofeHme
0BTy TOBYBAHHS (IO); obenyropysanmst Nl (TO-1); ofciyroByBaHHs Ne2 (TO—
2). TpH OCTaHHI 3afiMaoTh B eKcn.HyaTamHHOMy ik AT 3 HafiBaroMinie MicIle,
OCKUIBKY BHKOHAHHSM Olepamiii came X mpodimaktiaanx 1O zabesnedyeTnes
mojieHHa  siKicTe  Ta  nparnesatHicts  AT3. Jlorpumanns — RIATIOBIHO
nepiofmaHOCTI BUKOHAHHS TO), OCHOBHMX PerNaMeHTIB MO0 ONePAarii 3y MOBHIO
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npucBoernst cucteMi TO 1 P AT3 crarycy mmaHoBo-3amo6ixkHol (3aIDiaHOBaHe
pukoHaHHA TO 3 MeToIo 3aro0iraHHs HeTlepeA0atdyBaHNX BTPAT, Tparie31aTHOCTL
AT3 na minifi).

B nimomy cucremy TO 1a P AT3 MoskHa 306pa3uTi Takoro cxeMoto (puc.2.1).

[ Cuctema TO ipewonty |

[ 3acobn | [ Dorymerradin | | Buronasyi |

MatepiansHo - Taknivnes
HERE TERHEIHD oBCcny roByBaHHs
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3 z = \ TO -1 —
g = = = <
@ = 2 B 3 Oz
g £ £ z £ ~E \ TO-2 F—
s i ® © E©
I+ @ 2 @ © s T
= a o ol Q
o L I s [ 2 CcO }7
& < & |< < & |
=) C
= ‘ Mig, yac koHcepeauii }7
BTE ATI
= = s = < E . aa‘rgoﬁcnyroayaam
z é é é % é é;[ nignpremMcTea
S8 15} Q =) o0
e 8 g 8 3 3 <
2 5 3 o] 388 wh
o3 o @ 9 i
& T o = e 2 3] (=1}
z > o = £
s B (<) 2 2 3=
2 £ ® 2 %E
=
ABTOPEMOHTHI BTB ATI
nianpuemcrea aBToebcnyroBy BaHi

nianpuemcTea

Pucynok 2.1 — Cuctema TO 1 P AT3 Ta ocoGmmmBocTi ii peanizarii
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2.1.1. OcHOBHi 03HAYEHHA CHCTEMH TeXHIYHOTO 06C YT OBYBAHHSA

MO npooawurbest menst poboTH 3 MeTolo marotorkd AT3 g0 mopanbiod
excriTyaratii. Boro nepenbavae:
— MePeBIPKY TEXHITHOTO CTaHY,
— TPUOHPATLHO-MHITHI pOGOTH;
— 3AIIPABIeHHA eKCIUTYaTalllFHIIMIT PIIIHAMI,
— yCyHeHHA BUSRJIEHIX HecTIpaBHOCTeH,
— caniTapay obpodxy AT 3.

[TpuGHpanbHO-MHITHIT POGOTH BMKOHYIOTHCS 38 MOTpeGoio, ane oGoB'SBKORO
mepen TO um P. Ofpobmenns kyzopie AT3 cremansHOTO TNPH3HAYSHHA
3MHCHIOETRCS BIIMOBYIHO /IO BUMOT TA THCTPYKINH HA MepeBeseHHs AaHOTO BUIAY
BaHTaXKIB.

HepeBlpKa TEXHIYHOTO CTAHY  3AIHCHIOETRCS  IOJASHHO  BUITTOBTHAM
TeXHITHIM II6PCOHANOM TG ToBepHeHHA AT3 Ha MicIle MOCTIHHOI CTOAHKIL &
TAKO¥ BOIEM TIepe]] BHI3[OM Ha JIHIKO T4 ML 9ac 3MIHH BOMITB Ha JHII. AKI0
AT3 excrmyaTyioTees Ge3 MOBEPHEHHA B KiHIN poGOIOro AHA HA MicIle MOCTiiHOI
CTOSIHKH, TIEpeBIpKa X TeXHIYHOTO CTAHY TPOBCAHTHCS BOMIEM TICAHS Tepes
TOUATKOM POSOTIL

TO AT3 BHKOHYEThCHS Y ITUIAHOBO-0GOB' S3KOBOMY  TOPSIKY, BRIICYAIOUH
BusHaueHmH [lomoxeHHaM—98 T4  IHCTPYKINAMH  BUPOOHHKIE — TIEPENTIK
0GOB'SI3KOBHX POBIT.

Mo, TO 1a CO AT3 He Hanem®aTh MO PEKOHCTPYKINI, MOAEPHIRAII,
TEXHIYHOTO TEPe03BPOEHHST Ta THIHMX BB TominmerHs AT3.

TO-1 pexoMeHAYETBCS 3MIHCHIOBATH 3 MEPIOAMTHICTIO 3TIMHO 3 TabIHIRIO
2.1.

TO-2 pexomeHIyeTECA 3MIHCHIOBATH 3 TEPIOAMTHICTIO 3TLAHO 3 TabIHIlero
2.1. Tonoxenns — 98 1 TIPOBOIHTH PA3OM 3 YEPTOBHM TO-1.

CO axilicHIOeTECS ABITL HA PiK (BECHOK Ta BOCEHIT).

Tatnurpst 2.1 — [epioguunicts BukoHanus TO AT3 arigno 3 [onokeHHIM-98

Tun AT3 Tepiogmunicts BumB TO, THe. KM
1o TO-1 | TO-2
Jlerkori aromobim, aBToGyCH Onun pas Ha poGouy o6y 5,0 20,0
He3aJeKHO B KUTBKOCTI
Banraxm apToMobim, aprobycu Ha | poBoumx 3MIH 4.0 16,0

fa31 BAHTAWKHUX aBTOMOGUNB ab0 3
BHKOPHCTAHHSM iX 0a30BHX
arperaris, aBTOMOGLI
TIOBHOTIP MBOA HI, TIPHTIITH,
HAMBIPHYIITH
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Sxmo vy mokymenrtaini  3aBoay-BuroTiHmka AT3  BKasaml  iHII
NepIoAMYHOCT], Hik 3azdaueni y [lonowenni-98, HeoOXUIHO — KepyBaTHCA
IHCTPYKINSIMH 38BOAY-BHTOTIBHHKA.

[TepenbavacThes, MO 3HAYSHHA Heplo,quHOCTl TO mMouyTh GYTH 3MEHINEHI
Bracarkamu AT3 mo 20 % same:xHo Bim kareropii yMmoB ix excrmyararii. [Tomo
MEPIOAMYHOCT] TIOTOUHOTO pemMoHTyY AT3, TO BOHA He pernaMeHTyeThes, 60
BHKOHYeTECH 2a IoTpedoto. SIKIO BHHMKAE MoTpeda v MOTOUHOMY PEeMOHTL (34
omukamu BoAIiB AT3 un 3a pesynbTataMy JIArHOCTYBAHHS TEXHIYHOTO CTAHY ), TO
HOoro BUKOHYIOTE, SIKINO K Hemae moTpebu (Heszanewuo Bix mpobiry AT3) — He
peMOHTYIoTh. HOpMATHBHAMA HOKYMEHTAMH PETTaMEHTYETECS TN 3Be/IeHa 110
1000 kv mpobiry AT 3 TpymomicTkicTs (rox. -ro./ 1000 ).

2.1.2. OcHOBHi 03HAYCHHSA CHCTEMH PeMOHTY MALIIHH

P — komrmexe poOIT AIS yCYHEHHS HeclpaBHOCTEH 3 MeTOM BITHOBICHHS
Bupoby (AT3 abo ojiHOTO 3 HOTO ATperarie).

B manmit gepiapi npuiinara nmanoso-3anobixHa cucrema TO ta P AT3. Tle
ozmauae, 1Mo TO BHKOHYETHCS 34 TDIAHOM Icisl TeBHoro npoGiry AT3, Tofrto
NPHUMYCORO, & P 3a notpetoro. € iea Bupu P: notounnit (T1P) 1 kamransamit (KP).

TIpu TIP uyactkoBo pozGupaioTh AT3, BCTAHOBIIOIOTHL HECTPARHOCTI Ta
YCYBAlOTh 1X. [IpH ThOMY MO¥YThH 3aMIHIOBATHCH JIesKl arperaTd, KpiM GazoBHX
(pama, KyzoB, GIOK HMHMHIAPIE) a00 BYIPEeMOHTORAHHMHI. BHkoHyeThes Takuit P B
ATII

KP nazupaernest Buj P, TpH sIkOMy 3a0e3TeuyeThesl CIPABHICTD 1 MOBHMH
abo Gnuzbkuil 10 noBHOTo pecypc AT3 BIJHOBICHHSM 1 3aMIHOK) ATPETATIB Ta
BY2ITIB, BEIOUAIOU N Gazorl. Bukonyethes KP Ha apropeMoHTHHX 3aB0fax (AP3).
TTotpe6a B P BmzHauaeThesi aKTHUHNAM TEXHIYHHM CTAHOM, 30Kpema, GazoBa
JieTanh arperaty, a TaKow GUIBNIICTH JieTanel crpalboBaHl Ta He MOXKYTh OyTH
eigHoBTeH [IP.

Heobxignicts 1 gonimbHicTs P AT3 MOSCHIOETBCA THM, INO Pi3HI AeTani
3HOMIYIOTECS HepiBHOMIpHO — 70..75 % meraneil, sKi BIATIPAITOBANH A0 TEPIIOTO
KP maroTh sammmkoBHil pecype i MOXYTh BHKOPHCTOBYBATHCE TIOBTOPHO. Bei
JeTa, K HaAXOAATh ¥ P, MOKHa pO3AUIHTH Ha TPH TPYITH:

- meTami, sKi BHIepIaTH ceiif pecype (20...30 %),

- IeTali, pecypc AKMX DO3BONAe X MOIaNblle BHKOPHCTAHHA 083 PeMOHTY
(30..35 %),

- gerami, fAKI MOXKYTb BHKOPHCTOBYBATHCEH IIOBTOPHO TIMBKH IICHA
BigHOBNeHH (40...45 %).

Exonomiunmit  epexr KP jgocaraeThed 32 PaXyHOK BHKOPHCTAHHS
3aJIMIIKOBOTO pecypey Aeraneii 2 1 3 rpym. Lle, B mepmty yepry, cTocyeThes Aeranei,
SIKI MArOTh BHCOKY BapTICTh. 3aBOAKH IhoMy cobiBapTicte KP He mepeswmrye
60...70 % BaprtocTi HoroTO AT 3.
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Jetans — BHpIG, BHIOTOBISHMI 3 ORHOTO MaTepiamy 0e3 3acTOCYBaHHA
CKIANaTbHIX onepartit. Byson — 3'eqHanms qeox abo KIMBKOX meraneil. Arperar —
3'eHAHHA BY3IB Ta MexaHismie (menurys, KIITI, sagmHiit micT).

2.2. Bupoouuumii i TeXHoNOriYHMIT NpollecH TeXHIYHOTO 00CTYTOBYBAHHSA
TA PEMOHTY ABTOTPAHCIIOPTHHX 3ac00iB

BupoGrirarii nporiec — ne CyKyNHICTh YCIX JIii, BHKOHABIIB Ta 3HADS/H
mpati, HeoOXIOTHMX HA IIANIPHEMCTBL AN EBHIOTOENEHHA, PEMOHTY 1
oBcITyTroBYBAHHS TIPOAYKINI (MAaNTHH, 00IaJHAHHS, TIPHIAIIR TOTIO).

TexHOTOTMHMI IpOIe¢ — Ile TacTHHA BHPOOGHIMONO MPOIECY, IO MICTHIB
I(IECTIPSIMOBAH, Y BCTAHOBIEHOMY TOPSUIKY, /i OO 3MIHI 1 (a60) BI3HAYEHHS
TeXHITHOTO CTaHy INpepMera Ipaml. lIpepMeroM mpall B JaHOMy pasi €
MOBHOKOMITTeKTHI AT3, IX arperaTH Ta iHINI KOHCTPYKTHEHI eNeMeHTH, fAKi
mrsraroTs TO abdo P.

BamspkuM m0 TEXHONOTIMHOTO TIpoIecy € TepMiH "TexHomoria'. OTike,
TEXHONOISI (PeMeCIo, HAYKa, TMOHATTS, YMIHH;) — 16 CYKYIHICTh 3HAHL [P0
Croco0M Ta METOM Peai3alii TUIeCTIPSIMOBAHMX A1H MO0 3MIHW UM BU3HAYESHHS
TexuigHoro crany AT3. Orke, Texuomoria TO (P) AT3 me ombe 1 Te &, mo iX
TeXHOMOTTUHWIT mporiec. TexHomorero MOXKHA  BONOMITH, OJHAK  IHOTO
HEJOCTATHRO, IM0G PEANm3yBaTH TEXHOIOTIUHHI TAa BHPOOHMUMH NPOTECH.
SamexHO BIN TpPW3HAYEHHS BHPOOHMYI TMpPOIRCH TOAUBTIOTECI HA OCHOBHI,
JIOTIOMICHI Ta OGCIYTOBYBATTBHI.

OCHOBHL — IIe Takl, fAKi NpH3HAaueH! 1A GesllocepenHix sMiH (BI,I[HOBJ'ICHHH)
bopMI UK e KeIITyaTalliiiHiK ((hisHKo-MeXaHITHIX) BIacTHROCTel fetaneii AT3, ta
HOro arperari, MeXaHI3MIB 1 CHCTeM, SIKI CTAHOBISITH OCHORY TIPOAYKINI
PEMOHTHO-06CTYTORYBATBHIX MATPHEMCTE. JId iX BHpobHMIO-TexHITHOI 6a3n
(BTE) — 11e o6cnywem abo BifpemonToBam AT 3.

JomomiHI BUPOOHMYT MPOIECH CJYIKATE I BUTOTOBIEHHS PO KITI, SIKa
CTIOKHBAETECH (BHKOPHCTOBYETECA) Gesmocepenubo manmpuemcTBoM (ATII), mo
BHITYCKAE OCHOBHY TpoAykiiio. Hanpwuxnan, ams iei s BTE — Buroronents
3ATACHUX TacTHH, METANoBHpOOiB (KpIMMIBHI Ta 3aKTamHl [eTamni), MPHCTPOIR,
1HCTPYMEHTIR TOIIIO.

ObcnyropyBanbHi TporecH 3a0e3neuyioTh QyHKIIOHYBAHHS OCHOBHIX Ta
IOTIOMIKHIX BHPOGHITTIX TIPOLeciB. JI0 HIX HANEXATh TPAHCTIOPTHL Ta CKIACHK]
nponecH (TpaHCIOPTYBaHHS NpeAMeTiB npami — AT3 Ta X KOHCTPYKTHBHIX
@IeMEeHTIE IO BIANOBIOHMX poOOTIX MICIAX, IOCTaX, 30HAX, IUTBHMILIX,
OUIKYBaHHA 0OCIYTOBYBAHHA TOIIO).

OpHIEIO 3 Ba¥IMBHX CKIAIOBHX TeXHOJOIIYHOIO IIPOIecy € Oolepalild
Omepaing — Tie 3aKiHYeHa YacTHHA TeXHOIOTTIHOTO TPoIecy, sIKa BHKOHYEThCA HA
ofiHOMY pobouoMy MIcIl. [lepemik Ta MOCHIJOBHICTh BHKOHAHHS OMepaifH, ix
TPHBATICTh BH3HAUAE TPMBAMICTH OKPEMOTO TEXHOJIOTTUHOTO MPOTIecY. A Mepeinik 1
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TIOCTIAOBHICTE, TPHBATICTD BHKOHAHHA Yeiel CYKYITHOCTI TEXHONOTIUHIX TPOIIECIB,
BH3HAUAIOTE TPHBANICTH (K TPAaBHIO ¥ TOAHMHAX, poboUMX AHAX abo 3MiHAX)
BHpo6Hqur0 npotiecy, Hanpuknan TO un P AT3. Ao po3risagacTbes cKaagosa
TeXHOIOITIHOIO MpOIecy — OMepallis, TO TPHMBANICTL BHKOHAHHA BHIHAUAETECA
OTIePaTHBHAM YACOM Y XBMIIMHAX UM TOJHHAX.

Y cBOIO Uepry, CKJAZOBMMH YaCTHHAMH OTRpalliif € TepexoiH, TPOXO/II,
YCTAHOBK, MpHHoMIL, TpymoBl pyxi. [lepexinm — Iie uacTHHA oNepalii, fAka
BHKOHYEThCH BHKOHABIIEM HA OJHOMY 1 TOMY * poGouoMy MICIN 3 MeTCH 3MIHH
MOJNOMKEHHsT NpeJMeTa Mpar, Horo ¢iznuHoro crany (mapo3ibpaHuii arperar,
HAILTARIeHA ONHHM IIPOXOIOM TIOBePXHA AeTali).

2.2.1. TpuBanictb, TpPYAOMICTKicTL Ta  onmepaunii  TeXHiYHOIO
00CJIYTOBYBAHHSA | pEMOHTY

TpI/]BaJIICTb TO (P) — 11e zarparu yacy (y XBHIHHAX, TOAMHAX) HA BUKOHAHHS
BIATIOBIIHOIO TEXHOTOTIMHOTO TPOLECY. pr,I[OMICTKICTB TO (P) — me zatpatu
mpatii Ha BHKoHaHHA opHoro TO (P) BiANOBITHOTO EHAY OZHMM BHKOHABLIEM.
PosmipHicT — JOA-TON.

KpiM 1poro, pospi»HmOTH IMe NHIOMY CYMapHy TPHBANICTH Ta
TpymomicTkicTe TO (P). Ile BigHOmEeHHA cepeAHbOi cyMapHO! TpHBAmOCTI
(tpynomictrocti) TO (P) po zapanoro mpoGiry AT3  (rog./ruc.km, JO.-
TOJL/THE. KM).

[ocnigorHicTs Ta 3MicT onepariil TO BH3HATAETHCA TOTpedaMi BHKOHAHHSA
THX aG0 THIKMX PobIT, 3a1exHo BiJ TexHiuHoTO ctany AT3, Horo MAPKH, YMOB Ta
pexIMIB excruyaraiyi. OiHaK 3 MeTOK CIPOICHHS HOPMyBAHb, CIRIIATI30BAHI
TIPORKTHI opraHlsaun PO3IPOCIIH THIIORI TeXHOIOTIMHI TPOLIECH, AKI Jermme i
IelleBINe IPHE'TATH OO0 KOHKPETHHX YMOB eKcanyaTaun AT3 Ta BTE.
POSpOGHBHHH (HpI/]B HBKa) 1 IOTPHMAHHS BHMOT TexHonoriHux mpoigecis TO 1 1P
€ rapaHT1€Io OTITHMIA L] MaTeplaJ'IBHO -TeXHITHIX 3ac00iB, TPYIo3aTpaT IPOIIOBIX
KOIITiB, He3MmeKu Tpalll, SKocTi pobiT.

Peamaarist  TeXHONOMYHMX — MPOIECIB  BHMATAE  BHUKOHAHHS  1HITHX
CYNPOBIAHAX ONepariif (pobit), skl He BXOASTH y iX CKIaj: MDKOTRparfiiHe
TPAHCTIOPTYBAHHS, TIPOTIKYBAHH, a0epiraHHd 3allacHIX YacTHH, MaTeplamB 1
AT3, ouikyBaHHA OOCTYTOBYBAHHS TOINO. YCKO CYKYIHICTH TeXHOIOTTTHHX
MPOTIECIB 1 CYNPOBITHMX ONEpalii, skl peamsvioTbes ¥ BupobHmuiil 3o0u1 ATTI,
CTAHOBUTH HOTO BHpOOHWUMEA mporec. OUEBMHO, IO TOJNOBHMM CTPHIKHEM
BupobHIIoTo npotiecy ATII € HOro TeXHOTOTIUHI TPOIIECH.

[epemiku onepainii yeix texuonoriunux npoiecie TO 1 TP moxua ob'euaTn
Y HACTYIIHI BHAH poBiT:

1) mpubupanbHO-MHMHI  (IpHOHPAHHA Ky30B2, MHTTS ABTOMOOIIIE,
CYIIHHS 1 TIOMPYRAHHS KY30Ba);
2) KOHTPOJIBHO-IIATHOCTYBANBHI T4 PeryIIOBATBHI poGoTH;,
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3) xpimmnbHl (po3BUpaHH 1 cKTagaHHA Pi3B0OBHX 3'€IHAHE, CTOTOPIHHA
3'€IHAHD, 3aXHCT Pi3b0 TOIIO),

4) miaHoMHO-TPaHCTIOPTHI,

5) po36HpanbHO-CKIATANEHI,

6) CIFOCapHO-MEXaHITHI,

7) KOBalBCHKI;

8) 3BapIOBATBHI,

9) BmIapchKi;

10) MigHHIEKI,

11) =MamyBaTbHO-2aMpaBHi Ta OTHCHO-MPOMHBHI POGOTH,

12) axkyMymaTopHi,

13) BynkaHI3AMIHHI,

14) dapSyrantHi poboTh.

[Nepeniverni poHOTH BHKOHYIOTBCS ¥ BIATIOBIMHHX 30HAX, JITEHHILIX,
BigmineHHax 1 pobounx micisx ATIL 3 BHKOPHCTAHHAM OONAMHAHHS, TIPHCTPOIB,
IHCTPYMEHTIR  CIICIIANIZ30BAHOTO T4 YHIBEPCANBHOTC — TpH3HadeHHs. Jo
YVHIBEPCANBHOIO HANEIKATE METANOPIZANbHl 1 JiepeBooOpolHl BepcTaTH, KpaH-
fanky, MmIHOMHO-TPAHCIIOPTHE OONgIHAHHS (MOHOpe K, eﬂeKIpOTeﬂbcpepH,
CIeKTPOKAPH, KOHBEEPH, BAHTAKHI BI3KH Ta 1HIIE), 3BAPIOBATBH] allAPATH TOII.
Jo cremianizopannx obnagHaHHA Ta MPHCTPOIR BUTHOCATE MAHOMHO-OITIANOBE
ofnagHAHHA (OIIANOBl KaHABHM, ecTaKami, INAMOMHNKN, IepeKHoadi, rapakHi
DOMKPATH); MUHHE 0ONaTHAHHA (CTPYMEHEBI, IMITKOR], IIMAHTOBl MHIHI MATITHHI),
MATHOCTYBATRHE oONnagHanHs (JUIsi TepeBIpKH eeKTHBHOCTI TalbM, TAThMIBHI
CTEHAM 1HEPIIHHOMO Ta CHIOBOTO THINB, JUMOMIPH, MOTOD-TECTEpPH, s
MepeBipki (a3 TasoposMOALLy, BHTPATOMIPH IAllNBa, KOMIPECOMETPIL, /L
HmepeBipkH (KOHTPONIO) KYTIE YCTaHOBKH KOJic, 3MallyBalbHO-3allpaBHe
o0nam HAHHA

TTuranus A0 CAMOKOHTPOJIIO

. Oxapakrepuzyiire nonoxerns cucremi TO 1 P AT3?

. Mo take TO AT3? Ix PIZHOBHIIHL.

OcHoBHI o3HaUeHHA cucTemu TO.

. o Taxe IIP AT3? Horo PI3HOBHIH.

[lo Take KP?

O3HAUEHHS OHSTTS « TEXHOIOTIIHHI POty

OzHATEHHA IOHATTA «BHPOOHITINE IIPOIIECs .

. O3HAMeHHA IIOHATTA «OIePAIliy.

. Tepemkwu onepainii ycix rexuonorgamx npotecis TO 1 TTP.

e S
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3 TEXHOJIOITA TEXHIYHOT'O OBCIIYTOBYBAHHSA TA
ITOTOYHOI'O PEMOHTY ABTOTPAHCIIOPTHIX 3ACOBIB B
ABTOTPAHCIIOPTHUX INAITPUEMCTBAX

3.1. Knacudikanis  o6'extie  BHpoOHHYOI §a3H  TexHiUHOrO
0GC/IYTOBYBAHHSA TAa MOTOYHOTO PEMOHTY

[MiampueMcTRa ABTOMOGITEHOTO TPAHCTIOPTY 38 BUPOOHHUMMH (PYHKITIAMEH
noginssotses Ha ATII, aBTOOGCTYTOBYIOUI Ta aBTOpeMOHTHI. [0 TepImmx JRox
IPYIT BYTHOCSTHCS Hil[HpHeMCTBa STKL BHKOHYIOTD TIEPEBE3CHIS Ta Hi,[[TpI/IMaHHH
nparesfatHocTi AT3 mij wac excriiyaTarfi, 10 TPeThoi — MANPHEMCTBE, SKI
3a6e3MeTYIOTh BIIHOBTIEHHA IIOBHICTIO a00 YacTKORO ETpateHo] IpaliesfaTHOCTI Ta
CTIpaBHOCTI 1 pecypey AT3.

Hespaxaroun Ha IIeBHY YMOBHICTE, TAKMH NMomin HAGYE KOHKPETHOTO 3MICTY,
STITHO 3 SKWM Y CyJacHy HOMEHKIATYPY TIepIHX JBOX TPYI TAIPHEMCTB
exomsitk: ATIL, Bupobruul of'enmanus apromobinbHoro TpaHcnopty (BOAT),
TePHUTOPIANbHO-BHPOOHMYL 00'eaHaHHSI aBTOMOGITEHOTO TpaHcopty (TBOAT),
aBTo00'eqHAHHA 200 aBTOKOMOIHATH, CTaHIi TexHiTHOTO obcnmyToryBanHs (CTO),
3aTIPaBHI CTAHII, & TAKOXK TANPHEMCTEA 3 OOCTYTOBYBAHHA BAHTAKIR, TTACAKUPIE
Ta TYpPHCTIB. J[0 aRTOPEeMOHTHOI TPYTIH MITPHEMCTB HANeXKATh 3aBOAH, MakicTepHi
1 1iexu 3 KP AT 3, ix arperaris, BTHOBIEHHS JleTatel, MeXaHI3MIB TOTIO.

[Ipmznauenns ATII oSyMOBIeHO HACTYITHIMK O2HAKAMI:

— BUKOHAHHA IIepeBe3eHE BaHTaxiE ado Macaxupis,

-TOATS3;

—IIP AT3;

— noctauanag AT 3 excImyaTarifHIMKI MaTepiaTaMi,

— abepiranmg AT3.

CyMiLueHHﬂ VCIX HA3BAHHX Bprpo6HquD< (bYHKINH B OOHOMY TATPHEMCTBL He
3aB¥OM JOLINMEHE, OCKINBKH He AN YCIX YMOB BOHO safesmedye HeoGxinHui
BHPOGHITIHIE Ta exoHoMIuHmM edext. Tomy HaGyIH TIOIIHPEHHA 1 BHIPARIATH
cee clelllalizoBaHl INANIPHEMCTBA: CTaHINi Ta ©0a3M IeHTPalioBaHoTO
TexHiunoro obcnyropyeanHa (BI[TO), IMHHOPEMOHTHI 38BOAM, CIEUIATiz0OBaHi
maiicrepm 3 P JBUIYVHIB, XO/JIOBOI YACTMHM, BYJIKAHIZAIMHI, A1arHOCTYBAIBHI,
€IeKTPOTEXHITHI, Ky30BHI TOTIO, TaPasKi-CTOSHKH.

ATII i BOAT wmarots camoctiiiai BTE 1 mMokyTh HagapaTi ocnyrn 3 TO Ta
I[P AT3, smaBati B opeHAY BHpOOHMUI TTomli, oOMIHIOBATH afo HamaBaTH ¥
THMYACOBe BHKOPHMCTAHHA IHITHM INANPHEMCTBAM TPaHCIOPTHI 3acobH  Ta
YCTaTKYBAHHA, CIIMCYRATH iX 3 Gamancy abo IposaBaTH.

Y crpykrypt BOAT moxyTh OyTH TPOMHUCIOR], €KCITIYATAIINHI, PEMOHTHO-
OyaiBenbHl binii, MPOSKTHO-TEXHOIOTIUHE GIOPO 3 ZOCTIAHAM BHpoGHUITTEOM. [l
sabesmeuye GUTBITY OTEPATHRHICTE ¥ poDOTI 0B'eHAHHA, 1 € TMepeayMOBOIO
POJIEPABIEHHST 1 CAMOCTIHHOCTI BCIX — HJIPO3ALTIR.  ABTOOGCIYTOBYIOU1
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miAnpreMcTBa BRKOHYIOTE 11O, nepioanHi TO ta P AT3, MOXKYTE THMIACORO
abepiratit ii Ta =ampaRIATH eKcmyaramHHHMH MarepianaMil 3aleXHO Bif
MpH3HATSHHA 1 MiATPHEMCTBE OAUTIOTECS Ha!

— BHpoOHIMO-TexHiTHI KoMOiHaTH (BTK),

— crietnanizoeani aproteHTpr (CAIL),

—FBITO;

— CTOSIHKH Ta aBTo3anpaeHi cTaHIii (A3C).

Jlo aBTOMOBITEHIX CTOSHOK BIIHOCSATH TPUOYIMHKOBL, KBAPTANBHI 1 palioHHI
CTOSHKY, & TAaKOK MOTENl, fAKi beHKHjOHyTOTB HO6JIH3y BEIHKIMX MICT, TITHEOTO
THIIY 8BTOCTOAHKH (KeMITIHTH), AMCIOKOBAHI ¥ MICIIX MACOBOIO BiATIOTHHKY.
Tapaxi, npusHaueHni ana 36ep11"a.HHH AT3, gactkoro TO 1a IIP. 3a cnocobom
36epirannaa AT3 rapaxi MOOUBEOTECA HA TApaki 2 BIIKPHTHM 30epiraHHAM Ta 3
YACTKOBHM 400 IIOBHICTIO 3aKPHTHM 30epiraHHAM. BIXOAAIH 3 KTIMATHIHIX YMOB
perioHy, TepHTOpianbHOTO posmimeHHs AT3 # eKOHOMIYHHMX KpPHTEpIiB,
TOUITEHIM BEAKAETHCS, BiAKpHTe 20epiranns 6mmbko 830 % samraxmmx AT3 Ta
1o 20 % arTOGYCIR 1 TETKORMX aBTOMOOITIB-TAKCL.

CTO anr]:aHaqul AN Pa3OBONO BHKOHAHHA TO i IIP OKPEMIIX AT3 sax
MPHBATHIX, TaK 1 ZepxaRHEX minnpueMmcie. CTO HagaroTkcA Topr0B1 byHKmi 3
mpomaky AT3, 2amacHMX YacTHH, eKCIUIYATAIllfHMX Martepiamis Tomo. Michki
CTO ofcmyroByioTh, B OCHOBHOMY, TpmBaTHI AT3, & NpHOOPOXHI HANAOTE
HERIOKIANHY TEXHITHY JOTIOMOTY i 06cIyroByRaHHS 6y mb-saxmm AT 3.

3.1.1. Bupodunuo-rexHiuna 6a3a aBTOTPAHCHIOPTHOT O MANPHEMCTRA

BTE Hil[HpHeMCTB ABTOMOOUIEHOTO TPAHCTIOPTY  OBHHHA 3a0e31euyBaTH
MaTeplanbHl YMOBH JUls BHKOHAHHS yCIX PI3HOBWAIB POGIT, PerIaMeHTOBAHIX
cuctemoro TO Ta P. EdexrtreHicTe TexHiuHOI excruryartaiti AT3 v aHawHiH Mipi
BH3HAYAETHECS TAKHM TMHHHKOM SK ¢TaH Ta pieHb pozBuTKy BTE. BTE nopmaHa
mependauaTH  MOMIIMBICTBH. IIUIBHINEHHA pPIBHA i1 MaTepianbHO-TeXHITHOTO
3alesTeueHHs, ONTUMIZAINT TIOTYIKHOCTI T4 CTPYKTYDH, OITHMIZAINT TPOIYCKHOT
3JATHOCT] TA THM3AIT 2acoBiR 06 CIYTORYBAHHS, TIJ[BUINSHHS PIBHS MEXaHIZAINi,
ARTOMATM3AINT T4 pOOOTHZAIT TEXHONOTTUHMX TIPOIECIB, CIIGMANZai Ta
koonepami nimpuemcte. BTE mpnpruemcrra Brmouae B cebe OyIIBIL, CHOPYIH,
TexHiuHi zacobu ana 36epiranns, TO Ta P AT3.

Bynieni ta cnopyan BTE xommexcaoro ATII 3a cTpyKTypoOO NMpHMIMICHE
TIOAINAECTECS HA TPHM OCHOBHHX TPYITH: BUPOOHHUO-CKIAnchki, z0epiranna AT3,
JornomicHl (prc. 3.1). Y BUPOOHHUO-CKI4ICHKT TIPUMIITIEHHS BXOAATE 20HKH TO Ta
TIP, BHUpoGHWU1 JAUTBHHIL, CKI4TH, 8 TAKOWK TEXHIYHI MPUMINICHHS eHepreTHYHHX
Ta caHiTapHo—TeXHitIHIrD{ cryx6. J{nd HeBETHKHX rJiz[rpreMCTB AesKl TITBEHHIN 3
OIHOPITHIM XapakTepoM poBiT, a TAKoX OKpeMi CKIamchki MPUMINEHHS MOKYThH
ByTH 00'eHAHI.
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Prcynox 3.1 — Crpykrypa BTE xommnexcHoro ATII

Tepuropii Byikpuroro 30epiranis AT3 NMOBUHHI MATH TBEpAE MMOKPUTTS 3
YXIWIOM He MeHine 1 %, OCHAIMYBATHCE 3ac00aMH TETIOBOI MATOTOBKH JIBHIYHIB

- MOBITPOITIITPIBAYAMH,

Ta30BMMHA
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1H(bpauepBOHOTO
BUTNPOMIHIOBAHHA, &TeKTPOTAITIBATAME, TApOTAirpiBaTamMy Tomo. bymiem amsa
zakputoro 36epirarnst AT3 MoxyTh 6YTH OJ[HOMOBEPXOBUMHE (JIIs1 BAHTAKIROK TA
aBToObYCIB) a60 GaraTOTIOBEPXOE HMH.

Jo somM 30epiraHHs HATEKHTH 1 KOHTpolbHO-nporyckumit nyakr (KIITD),




KM PO3MINIYETECS BIMOKpPEMIIEHO TA HagicoM afo B okpemilt OvaiBm 3
OTJIAAIOBOIO KAHABROIO ¥ Mictn 3aizay ATS3 nHa Teputopito mignpuemMctea. Ha KIITT
YEProBl MEXaHIKH KOHTPOMIOIOTE TeXHIUHME cTaH AT3 mepex BHI3ZIOM Ha NIHIO,
Hacamrepes Hore CHCTeMH, 0 3a0e3NeuyioTh Gesleky pyxy.

Cepell JONOMI¥HHX TPHUMIITEHb — Il MPUMIMIEHHs HACOCHOI Ta OYMCHHX
CHIOPY/, OOTHPOUHMX MATEPIANIB, CYINHHS crieroary Toino. Jus edexrusaoro
BUKOPHCTAHHA OONAJHAHHA KOPIyCY MNPHOHPaTbHO-MHHHMX pobiT, MOKHA
3aCTOCOBYBATH BapiaHT » BHHOCOM HOTO 2a MeXl TepHTOpil mampremcTea. Lle
IIO3BOIIsIE BUKOPHCTORYRATH 11 (B TIeRHI ToamHN) A AT 3 IpHBATHIX MATIPHEMCTE
T4 THIHBIYANbHUX BIACHHKIER.

JliarHocTyBanbHl - Onepaifi BUKOHYIOTBCS HA  JIUIBHHIXK a0  1ocTax
JiarHocTyBanns. [Ipw po3ramyBanHl X BPAXOBYIOTE BUMOTH T4 MOCIIOBHOCTI
TeXHOIOTTIHOTO MTPOTIECY, 4 TAKOWK Te, MO Ha BITHOCHO HeBeTHKHX IMANPHEMCTBAX
yci 2aco0H OiarHOCTYBAHHS MOKYTh OYTH 30CepeqieHl Ha omHid mimpamI. Ha
BeIIHKHX IIAMPHEMCTEAX 00TaTHYIOTECSA oKpemo 20Ha J[-1 Ta zoma JI-2 3 moctamu
(HeTIpOi3HUMI TH TIPOI3HIMH 800 TOTOKOBHMHE JTi HiSMH).

3oum TO-1 vy cepesHIX TA BEIHMKHX MUITPMEMCTBAX —OCHAIMYIOTHCS
MOTOKOBMMH JITHISIMH 3 KOHBEEpaMH 1T 6€3MOTOpH01"O nepecypanaa AT3. Ja
apTobycHux ATII xapaKrele HACTYITH1 BaplaHTH soH TO-1: HenpoizHl TOCTH,
IBOIIOCTORA MOTOKOBA MiHIA Ges KOHBeEpa, JIBO- -1 TPHIMOCTOBE TOTOKOBA TiHIA 3
KOHBEEPOM, OBl MapallelbHl TPHIOCToRL MiHii. JINd MerkoBIX aBTOMOOLIIE MOXe
38CTOCOBYRBATHCE BapiaHT 3 BHKOPHCTAHHAM POTOPHO-KINBLEBOI MIaTdopdit. Y
JIOMOMIKHMX — TIPUMIIIEHHSX  30HM  BMKOHYIOTH — TANHBHI,  AKYMYISITOPHI,
eNeKTPOTEXHIYH] T4 IMTHHOMOHTAKHI POOOTH, ¥ HHX PO3MIIIEH] TAKOMK CKIAIH JIIs
36ep1raHHH MACTHILHUX MaTeplamB THH, TipoMikHui ek, 3ory TO-1 ta I[IO 3
OOTOMUKHHMH TPHMIMEHHAMH 1HOAI O0'€IHYIOTE B OKpPeMO [PO3TalloBaHiH
BHpoOHMYIH Gyaiemi — npodinaktopiit ATIL

Soun TO-2, 3anexHO Bl MPHUHHATOTO ¢TI0c00Y BUPOSHHUITRA, PO3MIMIYIOTECA
y TONIOBHOMY BHPOOHMUOMY KOPIycl mapaientio 3 muieo TO-1 3a noTokoBoro
MeToly, aGo cymicHO 13 30HOKO I[P ¥ zaranbHOMYy TpHUMINNEHHI Y pasi
O6CJIy1"OByBaHHH AT3 Ha nocTax HenpoizHOTO TUITY. [TocTH 30HK PO3TAIIOBYIOTE ¥
HaHOINEI OcRiTNeHIH 4HacTHHI GyAIBNL — Y3IOBXK 3OBHIINHEOI OCBITIIEHOI CTIHIL
KpiM rnonmomisHNX [IpHMIMNEHb, IO BXOZATE Zo 20HH TO-1, ZomaTkoBo
BHKOPHCTOBYIOThCA IPHMIMIEHHA AL arperaTHHX, GIAXapchKIX, 3BapiOBalBHIX
poBiT, a Takox I 30epiraHHs 3aIacHIX YaCTHH Ta aTPeTaTiE. 3 METOI eKOHOMIi
BHPOOHHYHX TIIOIN, poboTH 3 TO-2 MOKYTh BHKOHYBATHCH HA TTOTOKOBMX JTIHIAX
TO-1 3a AOAATKOBOTO OCHAIIEHHA iX OONAJHAHHAM T4 33 AOTPUMAHHA YMOBH
JIOHUILHOCTT BHUKOHAHHS IMX poGIT HA noTtoll. Y pazl BHKOPHCTAHHS HA
MIMTPHEMCTBI TPHYIITB, HATNBIPHYEIIB 400 CNApeHUx aBTOOYCIB YACTHHA TIOCTIR
TO-2 nopuHAA OYTH MPOI3HOK 13 OKPEMHAMH BOPOTAMH.

3oma [1P posramoByeThes, 4K TPABHIIO, ¥ BigocoOmeHiH Gy MBI (TOIOBHOMY
BHPOCHHTOMY KOPIyCl) Ta OCHAIOVIOTECH K OITUIOBMMHM KaHARaMIL Tak 1
MIHOMHHKAMHI PI3HUX THIMB. 300y [1P MOKHA TAKOK POIMIIIYBATH ¥ 3aATAbHOMY
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npuMimenHi 2 noctamu 30H TO-1 ta TO-2, a 3a morokoroi opranizaiii pobir 2
OBCIYTOBYEAHHA — B OKPeMOMY NIPHMINEHHI. 30HA OCHAINYETHCA B OCHOBHOMY,
YCTATKYBAHHAM I14 BHKOHAHHA AeMOHTAKHO-MOHTAXHIK pobiT. MomaTkoBo o
MOCTIB BracHe 300U [P okpemo 0GIAINTORYIOTRCH DS CHEINANi30BaHNR TTOCTIR ¥
BIZTUIEHHSAX — 3BapIOBaTbHOMY, (apOyBamsHOMY, Ky30BHOMY, TTHHOMOHTAKHOMY
TOIC.

ITP AT3 Ta iX arperariB BHKOHYIOTE V BHPOOHHIMX AUTPHHINX, SKI MOEYTEH
6ymm of'enmani y wadicrepri ATIL Y 6inbmmocTi BHPOOHIYHMX HiMTEHHITH
(arperarHa, cEOCApPHO-MEXAHITHA, eNEKTPOTeXHIUHA, IMAIHBHOI amnapaTypiL
KOBANLCHKO-PECOPHA,  MIIHHIIBKA,  AKyMYJISTOpHA,  NIHHOMOHTAXHA — TA
BYJIKAHIZAIHHA) PEMOHTYIOThH ATPETaTH, BY3TH Ta JIETANI, 3HSTI 3 4BTOMOGUNR ¥
zoul [IP. Jipyry Tpyry CTAHORISTE BMPOOHMUYL JUIBHHIN (4pMATYPHO-KY30BHA,
,[[epeBoo6po6Ha oG0uBHE, GapOyBanbHa,  3RAPIORAIEHA), p0601y AKX
OPraHizyIoThH HesalexHo Bif 30HN [IP. VY X DiMBHUIMX PO3MILICHI, AK IIPABILIIO,
pofoui TocTH AN BHKOHAHHA pofiT Oesmocepentbo Ha AT3 ado ams 3HATTA
arperatis ans ix P (mampmkman, Banrtaxkuol mmardopmm ATS3). BupoGmimi
JIUTHHHI, 3 GNM3BKMMH TEXHOIOTTUYHHMH ITPOIECAMH TA YMOBAMH TIPAIN JUTsi
3abesrieueHHs] MOBHOTO IMKIY pobIiT, of'eHYIOTh Y TPYIM: TEIUIORA JITHHHI
(BBapIOBaJILHG KOBAITECHKO-PECOPHE, MUIHHIIBKE, OISIXapehKe  BULILISHHS),
Ky30BHA AITBHULA (apMaTypHO-KY30BHe, AepeBooOpofHe, o00HBHE BIAIINEHHA)
TomIC.

Js sabesneuenns pobit zoH TO, [TP Ta BHpoSHHYMX AITBEHHI | BIATINEHE
Ha ATTI CTRBOPIOIOTE CKIA/ICHKE TOCTIONAPCTRO TA JOMOMIMHI BUpobHUITRa. CRiiaj
3ATIACHWX YACTHH T4 MATEPIANIB MOCTAYAE (UACTO Yepes MPOMBKHY KOMOPY) ¥ 30HY
TIP Ta GiibuncTh BMPOOHHYMX BUPIUIEHL JETANl Ta MATEPIATH I8 BHKOHAHEHS
BignosiaHmx podit. Opranizamito [P AT 3 arperaTHuM MeTom0M 2a6e3MeIvIOTh 38
IOMOMOIC cKlany oOOpoTHHX arperaTie. CKIag MAacTHIBHHX MATepialiB
OOCIYTOBYE B OCHOBHOMY 30HHM 1O Ta gacTkoBo 20HY I[P AT3. Cxian mmuH Ta
TYMOTEXHIYHHX BHpOOIE 3aleslieuye IMHHOMOHTAXHY T4 IMTHHOPEMOHTHY
JUTBHATT, & Takowk 30Hy [[P. THcTpyMeHTansHa KoMopa TIocTauas 1HCTPYMHTH s
ycix BupobHmuHukie ATTI.

3.2. 3micT OCHOBHHX PODIT 3 TEXHIUHOI0 00C/YTORYRAHHS TA MOTOYHOTO
PEMOHTY

TO 1 P AT3, #ioro By3TiB Ta arperaTiB BHUKOHVETHCS 3TITHO 13 TPHIHATHM
TEXHOJIOTTUHHMM TPOIIECOM, 1 BIATIOBIHOKD MOCHIOBHICTIO ONEPAIni Ha poGoumx
mocTax 1 micismx. Mictie, ke TPI3HATEHS 11 BHKOHAHHA omepariit TO i P nvag
AT3 (arperaToM), IIC OCHAIIEHe BIATIOBIIHHM YCTATKYBAHHAM, HA3MBAETLCA
poGounmM mocToM. Pofounii mocT Moke GYTH TOAUICHHH HA OKpeMl AUIAHKH, Ha
SIKAX TIPAIFOE OJWH BHPOOHWIHWK X HAZMBAIOTE PoGOuMMH MicrisivA. Ha
pofotoMy MoeTy Moke OyTH ofHe abo AeKITEKa POSOTHX MICIT.
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OCHOBOKD THITOBMX TEXHONOTITHHMX TIPOIRCIB € TeXHONOTITHI KapTH
TexnonoriuHa Kapra — 1 ¢hopmMa TeXHOTOTIUHOTO JIOKYMEHTA, Y SIKOMY 3aTCAHIi
BECh IPOIIEC miit Ha AT3 abo oro arperaT, BkasaHi y IeBHIH IOCTiNOBHOCTI
oflepatiii, X CKIgOoBl YacTHHH, Tpodecisi BUKOHABIE Ta iX MICTI@3HARO/IMHE HHS,
TeXHOIOITIHe OCHANIGHHA, HOPMI acy, TeXHIUHI YMOBH Ta OKpeMi BKa3iBKIL

TexmonoriuHi KAPTH € TIEPBHHHIMI [JOKyMEHTAMH, Ha OCHOB1  SIKHX
GynyeThesa BCA OpTAHI3AlA TEXHONOTITHOTO Tpolecy. BOHM MOMIMOTECA Ha
ofepatiitHi  Ta TocToRl. OTmepallifill  KapTH MICTATh TIepeliK  omeparni
(oBcIyroPyBaNlbHIIK, JIATHOCTYBANBHIX, PEMOHTHIX) 10 JeTaliax, By2ldx,
cucremax AT3. Tlocrosl kapru mictsith repemk POJ, siki BHKOHYIOTHCS Ha
KOHKpEeTHOMY TIocTy (pofouomy micti). Jlna xoopawsaIli pofiT KITBKOX TIOCTIE,
IO TEXHOTOMTYHO MOB'SBAH1 OJIMH 3 OJHUM, HAIPHKII, HA NMOTOKoBIH mimi TO,
BHKOPHCTOBYIOTE KAPTH-CXEMH. BOHII MICTATE 10 KOMHOMY 3 TIOCTIB 3araibHy
XAPAKTePHCTHKY p061T 1 HOMepH oTepamii (3raHo 3 onepaLuHHHMH KapTaMHm),
KITbKICTh BUKOHABIIE, MICII iX POSTAIIYBAHHA, TPYIOMICTKOCTL POGIT.

Jost nporepennst TO 1 TIP AT3 po3poGisiioThesi THIOB! TeXHOTOTTUHI KAPTH,
AKL JUTA KOKHOTO KOHKpeTHOTo ATIL BIMAraioTh NpHB'A3KH 3 YPaXyBaHHAM YMOB
EKCILTYaTaIni 1, ocoBIMRO, p]BHH pozeutky BTE. Texuonoriam TpOIeCH Ha TO
BHMAraioTh MiHIMAIbHOI NMpHE'mKE e BHKINKAHO THM, INO MePIOMIMHICTE 1
of'eM KOKHOTO 13 BHIB OOCTYTOBYBAHHS € PerIaMeHTOBAHIMIL, TOGTO ICHy€
TMepellik MEBHIX POGIT 10 BysmaX (arperarax) 3 OMIHKOK X TPYZOMICTKOCTI.
TTpur'szka THIOBHX KapT Ha [IP € 3HAYHO CKI4AHIINIOK, OCKUTRKH BIMOBH AT3 ¢
BUMAIKOBUMH 33 MICIIEM, 9aCOM, TPYZOMICTKICTIO Ta KIBKICTIO BHHHKHEHD, TOMY
1 BAWUE TNJJAIOTRCS pernamMenTaini. [Tpu BIpORAIKEHH] TeXHOIOTTUHMX TIPOTIECIB
BpaxoBYIOTE OCHAINEHICT:E polouiy IMOCTE oONamHaHHAM, [pHIajaMu Ta
THCTPYMEHTAMH, 8 TAKOWK TEXHOIOTUHOI JIOKYMEHTAIIER0. T eXHOMOTIUHI POIecH
KoxHOTO 13 BHAiE TO afo P MoxHa momaTH y BHTIBIOL cXeM. Ane CIim MaTH Ha
yBa3l, 10 HABEJEHA HA CXeMAX TIOCTIOBHICTh BMKOHAHHS OKPEMEX CIEMEHTIB
TeXHOJIOTITHOTO TIPOTIECY MOKE 3MIHIOBATHCE 3aIeKHO Bia MeTony opraizamii TO
up P. CykynHicTh TexHonoriunux nporecis TO 1 [P srusie cofoio saranbauii
pupobHmni nportec BTE ATIL

Potora cnyxb ATIL 3milicHIOETECA HA OCHOB1 PEKOMEHIAINH 1 HOPMATHEHIX
Jannx, B Tomy umcm pginounm lonosennsm-98. TO AT3 BHKOHYIOTHCS ¥
IIIAHOEOMY OOOBR'I3KOBOMY MOPAIKY 3TLTHO 3 IMaHaMH-Tpadikadi, BKIIOTAIOTH
BU3HaueHmit y [lomoskeHH1 TA 1HCTPYKIMAX —34ROJIB-BHPOOHHKIB  TIEPEIiK
oboB'mxopux pobit. [P BHKOHYETBCH 2a MOTPeGOIO 3TIMHO 3 PEe3yILTATAMH
JUATHOCTYBAHHS TEXHIYHOTO CTany AT3 abo 23 HAIBHICTIO HecnpaBHOCTeH
IomoxeHHT perMaMeHTye IMePIONIMHICTE, TPYIOMICTKICTE 1 Tepelmik omepariiii
koiHoro Buty TO, tpynomictkicts [TP na 1000 kM mpobiry AT 3 torro.
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3.3. Poznogin poGit 3 TexHiuHOro 0O0CAYTOBYBAHHS TA MNOTOYHOIO
PEMOHTY

MO, TO-1 1 TO-2 BUKOHYIOTHCS, SIK TPARMIIO, B OKPEMHX, NPH3HAYE HIX JIIst
KOWKHOTO 13 HHX, NMPUMIMEHHsK abo 3o0Hax, a [IP — sik B okpemiii 30H1, Tak 1 y
PI3HMX JUNBHHIEX (BUIIEHHSX). BUINOBYIHO /10 peKOMEHAAIlil Ha UYacTKy
TOCTOBMX pOGiT, AKI BHKOHYIOTECA B 30H1 [IP, npumnaznae ein 44 no 65 % saranbHoi
TpyroMicTkocTi [P, a mATOTOBYHX, IO BHKOHYIOTHCH HA OUTBHHIEIX — 35-65 %.
Hopmarren tpymoMicTrocTeli pobiT koxkHoro euay 10, a Takox [IP HapemeHi y
TTonoxenH 1 ocHOBHMX AT 3 2a THIIAMHK 1 K1acamu. BUXOIAYH 13 BCTAHORICHHX
Juist HalioubIT nommpennx TUme AT3 nepioguunocteii 1 Tpyaomictrocteit TO Ta
TIP, a Takow 3 YpaxyBaHHAM CepeHbOJ0G0RMX TPOBITIE TPAHCIIOPTHHX 3ac001B,
MOMKHA BM3HAYMTH BUYIHOCHI (ITUTOMI) TPYAOMICTKOCTI npuseAeri Ao 10000 km
npobiry AT 3 ana xoxuoro 3 ugis TO 1 P (Tabn. 3.2).

MO mae wHAHGIMBENOTY BINHOCHY TPYAOMICTKICTH Cepen IHIONX, IO
TPHGTHZHO AOPIBHIOE CYMI BITHOCHHX TpyaoMicTrocTeit TO-11TO-2;

—  wafibinbina  BIAHOCHA TPYAOMICTKICTh KoiHoro euay TO 1 IIP
CTIOCTEPITAETHCS 0 aRTo0ycax, HaliMeHIma — TI0 TIETKOBHX aBTOMOOIIISX;,

—  mafimenma Tpyjomictkicts ognoro TO  AT3 npunamae ma 1[0,

Halbinema — #a TO-2.

BanOBonqH HeBeJeHH Po3Ionin po61T 3 [IP Ha 1ocTORL Ta MIATOTORTI, IX
TTHTOMA TPYAOMICTKICTE CTAHOBMTHME BIATIOBIOHO IJI: BaHTakiBoK — 20,8 1 312
JIEOJT.-TOJL.; TETKOBUX aBTOMOBLIE — 16,6 1 22,4 mop.-rog.; aprobycis — 25,0 1 40,0
JFO[T.-TO7.

Tabnurg 3.2 — [utomMl TpyAOMICTKOCT TI0 KOwkHOMY 13 BHAIR TO Ta P

Bumu TO, TIP ITuroma TpygoMIicTKICTE pobiT, moa — rog/1 000 xm
Banrascm Jlerkori ArTobycH
aBToOMOGLI arTOMOOLI

o 23,0 24,0 41,0

TO-1 15,1 13,9 31,8

TO-2 11,2 8,2 18,0

1P 52,0 39,0 65,0

Pazom 101,3 85,1 155,8

Hapenere siae 3MoTy y3aralbHUTH YSIBY TIPO TPYAOBUTPATH, SIKI TIPATIAAAIOTH
Ha xowrmii Bug TO 1 TIP, 1 3poburi mornepegnl BUCHOBKH TIpo moTpedy ix
mexamizami.  Cui  3a3HAUMTK, [0 X4paKTepHCTHKA pobIT  TUILKH 33
TPYAOMICTKICTIO [X BHKOHAHHA € HeZIOCTATHROK. BOHA MOBHHHA BKIIOUATH B cele
OIUHKY 38 CTPYKTYPOIO ONEpAllif, Imo BXOXATH y Il pOSOTH, 3HATHMOCTL IX AN
TeXHOIOITIHOTO Ipoliecy, YMOB BUKOHAHHA Ta iHON ynHHHKK KoxeH eug TO i

29



IIP ob'emnye pstn crienndiuHIK podit, BINBINICTh 3 AKHX € XAPAKTePHHMH TLTBKH
it HuX. Ha TenmepimHid d9ac Tepemik cIeIlaTi3oBaHuX pobiT BH3HAYSHMIH
HeZOCTATHLO TOYUHO Y 3B'A3Ky 13 PIMEMMHM IIAXoZaMH Oo Uboro. Hampmkman,
nirourm [omoxenmsam qug TO 1 TP AT3 eeranoneHo 8—10 pizHORHOIB pobiT.
Tlpuuomy, Jiesiki 13 HHX € KOMIUIEKCHMME (MACTHILHI, 3alpaBHl T4 04McH1 a0
KOHTPOJIBLHO-IATHOCTHYHI, KPIMMIBHI T4 PETrYIIOBAILHI), TOAL SIK Y TIPOEKTHIH
HAYKOBO-TEXHIUHIH JokyMenTaini nepeadavero 6nmasko 20 puais pobit. Tomy
JUIS KOMTIIEKCIB OTepaliil pekoMeHIOBaHO BIII4BATH TIepeBary posropHyTiLuomy
nepeniky podit. [IpH 1EOMY BaRIHBHM € Te, M0 rpyryBanis onepaiiit TO 1 T1P 3a
BHAaMH pobiT y OyAb-AKOMY Iepeliky HOCHTH Ielno HabikxeHHit, YMOBHHI
xapaktep. Lle poBureesa ToMy, 1o, NMo-Tlepllie, He 2aBXIH TEXHONIOTIUHO JOLNEHS
BHKOHAHHA OTHIX pobiT OKpPeMO Bi IHOINX 1, TO-ZPYTe, TOMY, IO MPHXOMHTECS
CYMINATH B ONHOMY ITHKI onepaun PL3HIX BHOIB poBIT, 0COBNIHBO HA HEBETHKIX
ATII. Hanpuiman, omepallii 3 BISIEIEHHS HeclpaBHOCTeH abo BIOXMNIEHE B
HOPMH TEXHIYHOTO CTaHy BY3Ja, arperaty (AIarHOCTYBAlibHI  poGOTH)
CYMIMAOTESA 3 pobOoTaMi 3 IX YCYHEHHS (peryJIOBaNBHI T4 1HIMI ), OKpeMi BHIH
POGIT BUKOHYIOTLCS B JIEKUTEKOX 30HAX 400 AinsHutsx AT (enextporexHiuHi ta
1HIM), X 0OCIT, 3MICT 1 3aCTOCOBYBAHI METOIM BMKOHAHHS OMEPAINi € PI3HUMH 1
HE MOMYThL OyTH TATOPSAKOBAHMME eIuHIf TexHomorli. OJHAK pPO3NojLl
ofiepatliii 3a OCHOBHMMH BHMIaMH pPOGIT € HeoOXIHHM JIS BCTAHOBIEHHS
ocofnuBocTell iX 3MICTY Ta XapakTepy BWKOHAHHS, 10 BawIHBO TSI
Y3aralbHEHMX OIIHOK T4 BH3HAUEHHS BMJIIB X MEXaHIZAIi.

3.4. TexHosoriuHi MpollecH Ta 0012 THAHHA TeXHIYHOT0 0GCIYTOBYBAHHSA
3.4.1. [Tlonenne 06cIYTOBYBaHHS

Kowxen pas micns nmoeeprenna AT3 3 7miHIl BHKOHYIOTH BIATIOBITHEH ofcsr
poGit 3 TO AT3. Haiinepmre — 11O,

MO mepemdauae mepeBipky TexHiTHOTO cTany AT3, a TakoX BHKOHAHHA
POBIT, MOAO TATPAMAHHS HATEXHOTO 30BHIMTHROTC BATISY, 3aTIpaBIsHAS Horo
KCTUTyaTallifHIMKI  PITHHAMIL ~YCYHOHHA BIFBICHHX HeCIPaBHOCTeH (3a
moTpeboo) Ta caHITapHY 0BpoCKY Ky30Ba. TlipTpUMaHHA HAEKHOTO 30BHINTHROTO
BHITLIY 3I1HCHIOETECA T Ta¢ BHKOHAHHA IPHOHPaNlbHO-MITHHIK pobiT.

[TpuGupansm pobGoru  nepeadauaroTh: NpuUbHpaHHs KabiHM, BAHTANKHOI
marq)opMH xyzoBa AT3, CalloHy aBTo6yca 3 MHITAM 1 TIPOTHPAHHAM HOTO
BHYTPIIIHIX 9aCTHH (CTEKOM, CTIHOK, CTelll, TIOPYYHIB, CHITIHb).

Jna npubHpaHH CaToHy JITKOBHX 8BTOMOOLIIE 38CTOCOBYIOTE TIPOMHCIOB
munococn (puc. 3.2) notywwHicto 0,5-1,5 kBr, a qua npubupaHHs CATOHIB
aBTO0YCIB, IUATHOPM BAHTAKHIX ABTOMOGLIB 1 CHCIJATBHMX (YProHB —
noTyxHIcTIO 5—7 KBT. [Innococn minst nprOHpaHHs canoHIB TeTKOBHX aBTOMOOLIIB
T4 aBTOOYCIB, MPAIIOKTh ¥ PEKHMI fAK CYXOTO, Tak 1 BONOTOTO MPHOHPaHHA
ITunococn MokyTh GYTH CTAIIOHADHWMKM 400 TepecyBHUMH. K J0AaTkoBe
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[pIIafasa BHKOPHCTOBYIOTECS BOJIOCHHI a0 KallpOHOBI MIITKY, HACAOKH TOLIO.
Jlo1st XIMIYHOTO OvHIeHHS 00GHBHOTO MATEPIALY CANOHIB PO3pOGISH] CIIeLIalbHI
MHHHI TTHI0COCH, AKI TPAITOIOTE 38 CHCTEMOO " 3pOTTe HHA-BCMOKTYBAHHA" .

Pucynox 3.2 — TTunococ 454 cyXOTO Ta BOJIOTOTO MPUOHPaHHI

Texuonoriuamii  mporiec  MHUTTS  AT3  oOMeXyeThcd — OMHIEIO-IBOMA
oTIepatliaMH, SKI BWKOHYIOTHCS Y 3afaHiii TIOCTIZIOBHOCTI 13 3aCTOCYBAHHSM
OHOTHITHMX TPHHOMIB. 3aCTOCOBYIOTH PydHE, MeXaHi30BaHe Ta KoMOIHOBaHe
muttss AT3. 3a pyduHoro MuTTd Ta OOTHPAHHA BHKOHABEIL IIEPEMILITYETHCSH
mopxona  AT3, za MexXaHI30BAHOIC — 3HAXOOHTHCA HA OZHOMY  MICIIL
Texuonoriunmii TmpoTiec 30BHITHBOTO MUTTA AT3 BKMOUae HACTYTHI OCHOBHI
oTepartii: momepeHe MUTTA (3aMOUYBAHHS) TIOBEPXHI Ky30Ba; 06pofKa 30BHITTHIX
TIOREPXOHb KY30BA TITKAMH (POTAIIHHEMI) i3 3aCTOCYBAHHIM MITTHUX DORUHHIE,
a TOTIM YHCTO! BOAM, 3 METOIO 3MWBAHHS HOTo, CYNTIHHS BHMHTHX TTOBEPXOHB
Ky30Ba 3 BHKOPHCTAHHSM TIOTOKIB XomogHoTO abo rapadoro moBiTps. OKpim
ITLOTO, MOKYTH GYTH MOJaTKOB] OTIepalii: TOMpYRaHHI Ky30Ba 3 METOIO 3aXHCTY
Horo nakogapGoBoro moxpurTsa, MurTsa aruima AT3; METTA ZBUIYHA 1 MOTOPHOIO
Bigciky mepen P AT3.

s pydHOTO MHTTS 3acTOCOBYIOTH BOLOCTPYMEHEBlI MHHHI YCTaHOBKH
BHCOKOTO THCKY (piic. 3.3). J[1a Kparmoro JocTyny A0 HITAHIX vacThH AT 3 mig uac
floro MHTTA peKoMeHIyeTLCSA  3aCTOCOBYBATH  CHelianbHHM  ImipHoMHMK-

mmaThopmy.
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Pucynok 3.3 — PyuHa mepecypHa MUMHA YCTAHOBKA BUCOKOTO THCKY

Mexanizopane MuTTd AT3 BUKOHYIOTE 3 BHKOPHCTAHHAM MHEHHIX VCTAHOBOK
ropraibHOro THry (puc. 3.4), gkl KnacuhiKyIOTh 38 HACTYITHUMH O3HAKAM;

— KOHCTPYKINEIO poDOtOro oprany (CTpyMeHeBl, MITKOB1, KOMOIHOBAHI ),

— 3a BITHOCHUM TiepemitmenHaM AT 3 1 podouHX OpraHiB yCTAHOBKH (TIPOT3H1

— 3 mepemimerHasM AT3 Hepes yCTAHOBKY, pYXOM1 — 3 TE€PEMIMTEHHIM
pobouHX opraHis B3oBK Hepyxomoro AT3);

— 38 YMOB&MH 3aCTOCYBAHH (CTAIIOHAPHI Ta IePeCcyRHL).

Bymp-fka MexaH130BaHa YCTAHOBKA CKIAMAETHCS 3 JIBOX OCHOBHHX CHCTEM:
TIAPEBIIYHOL, 4Ka BKIIOYac AYIIOBl MPHCTPOl, MEXaHItdHOol, 4Ka Mae MPHBOIHI
MTePEeMIITICHHS, TOoHIaHH (00epTaHHg) paM, TpYO 13 COTUTAMHE, POTAITIHHIX IIITOK.

Y mipoisHux MUHHIX YCTAHOBKAX ABTOMOOLUTE, IKHH MHEThCS, TIEPeCYBasTh
Hepes Hel 3a JOMOMOTOIC KOoHBeecpa abo cBoiM XomoM. Y pPyXoMHX MHEIHIX
YCTAHOBKAX — aBTOMOOLTE  SDUMAETHCA  HOPYXKOMHM, 4a JOBKOIA HBOTO
TIePEeMIMTYIOTECA PYXOMI PODOTL OPraHl YCTAHOBKI.

Prcyrox 3.4 — [litkoBa MuiiHa YCTAHORKA OPTATBHOTO THITY
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3.4.2. KonrpoabHo-jgiarHocTuuni podoru

KonrponbHo-miarHocTHIHI poSOTH BUKOHYIOTECS MM yac npoenenns 11O,
TO-1, TO-2, CO Ta IIP. 11 po6GoTH € OCHOBHHM JIKEPEIoM 1Hcp0pMau11 po
TexHITHMIE cTaH AT 3 1 BRIIOTAIOTE B cede TeXHIUTHNH KOHTPONE (Moro BizyantHiMH
ornsm) TA TeXHITHE ,HlaI'HOCTyBaHHH T exmunmit KOHTPOITb BHKOHYIOTh 3 METOIO
nepeEipkH BinnorinHocTi AT3, Horo By3IiB Ta arperaTie, BCTAHOBISHHM BHMOTAM.
ITpw EOMY peanizyioTh 1Bl OCHOBHI (DYHKITII:

1) BusBneHHA Ta BHOPaKyBaHHA O0'€KTIB, IO HE BIATORAAIOTE BHMOTAM
TEXHIUHHX YMOR;

2) OTpHMAaHHA AOAATKOBOL 1H(GOPMALI TIPO TPOLecH, Kl IPOXOATH B 06'€KTI
1 JISHUX TIPO HbOTO Juisi 3mificHensst BiytnosyiHux POJI, ckepoBaHHMX Ha
TATPHMAHHS 2aIaHOTO PIBHA AKOCT1 MPaIe3aaTHOCT ).

PeaynpraTom #Horo nopuHeH OYTH BHCHOBOK TMpo TOTpedy BHKOHAHHI
pignopigamx TO Ta P.

Bin TpagumitHEX KOHTPOMBHHMX OTNAAIB, IO BHKOHYIOTHCS B OCHOBHOMY
CyG'eKTHEHMMM ~ METOLAMIL,  JIATHOCTYBAHHA  BUIPISHACTBCH,  IO-TIGpIIe,
00 eKTHBHICTIO 1 JIOCTATHLO BHCOKOID BlpOI‘lI[HlCTIO aJIeKBaTHOT OITIHKH TeXHIYHOTO
craHy AT3 (38 paxyHOK BIKOPHCTAHHS IHCTPYMOHTAIBHIX METOMIB IePERIPKIL),
MO-APyTe, MOMITHBICTIO BH3HAUEHHS MOTOYHHX HapaMGTplB POGOTMR npouecua B
arperatax i cmctemax AT3 I ro-TpeTe, MOKIMBICTIO OTPHMAHHA BIIIOBIIHOL
1chopmarni Jsist nokpanie Hust GyHkiiorysants Bupoduuirmrea TO 1 P.

B ocHopamit mepemik KOHTPOIBHIX pOGIT BXOJSTH, 3aralibHi OTISIOBI
pofoTH; MepeBipKa MPale3NaTHOCT] KOHTPONBHO-BHMIPIOBANBHIX IIPHIALIE,
CKIICOUHCHHKIB, TPHCTPOIB IS MUTTS, oGirpiBy Ta QUHITIEHHS BITPOBOTO CKIIA,
MEXaHI3MIB 1 3aMKIB ABepeil, 3a1opiB GOPTIE MATGOPMH, KAroTa ABHTYHA Ta IHIII.
Jlo miarHocTYBalbHWX poIT HalewkaTh: TIEpeBipKa TEXHIYHOTO CTaHy 1 PoGoTH
TanbM, KepMOBOTO KepyBaHHA, KOMIC, IMHMH, aMOPTHATOPIE, NBHIVHA Ta iforo
CHCTEM, 3UelieHHS, KopoOKH TIepemad, KapaaHHOi nepez[atn MepeBipKa
TeXHITHOTO cTaHy, 3HATore 3 AT3 [PWIyHA HA CIRINANEHMX CTeHIAX 3
BUITIOBLIHUMH PETy OB HHSIMH.

3.4.3. Kpinuiaeni poboru

KpiHI/LHBHi poboru Bxogsith B 06csr TO-1 ta TO-2 1 ¢cTaHOBISITE PUGIHIHO,
30-45 % Big ix nopHux ofcaris. X BHKOHYIOTE 110 arperaTax AT3 - kalim,
mnardopMi, kolecax, TpaHCMicii, IBHIVHY, B TOMY THCIL, nepeBlpKa KPiIDIeHHA 1
CTaHy CHCTeM MAINEHHA T4 OXONOMKEeHHI, arperaTis TpaHcMicll, KepMOBOTO
KepPYBaHHA, TANbM, TNABICKH, aMOPTH3ATOpIB. TpYOOMICTKICTE Ta CKIATHICTE iX
BHKOHAHH € HEOJHAKOBOKD 1 2aleXNThL Bl IJOCTyIy ndo of'ekra, IO
OBCITYTOBYETHCS, TA Bifl MICII POITANIYRAHHS TOUOK KpimmeHHs OcHORHI
NpUHAOMH  BHKOHAHHS  KPIMTWILHMX pofiT € 1JIeHTHYHHMH. 3yCHIUISL,  SKl
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MPUEITANAKTECA 06 TAROK JANEKATD Bi 1X posmpy 1 UMEHGCT] TOCATKHE,

OCHOBHHM  KOMITTEKTOM 1HcrpymeHT1B AKMA  38CTOCOBYETRCA g gac
EMKOHAHHA KPITHIEHEE pobiT ¢ CcIeliamsl HOIpYMeHTATRHL Blagt (pue 357 3
Habopami pisHMX TaiKOBHE HIEOWE — BiI HaKWOHHX [0 ClHellalbHHX
(IMHAMOMETPHYHHE, T AHH THHL).

PucyHoK 3.5 — BisoK 5 cydacHHM KOMIUIEKTOM IHCTpYMEHTY

Y KOMIUIEKT TAKCHK BXONATH TONMCBKM TOPLER,, TOMOBKM AN TARKCKPYTIE,
EHKDYTEM JINA TEMHTIE I pisHI MY, MNockoryai kombiHoBaH1 Ta clellialbH],
METANOpISATbHL  IHCTpYMEHTH Tomfo.  Coig  BigMITHTH, Mo pobord, Axl
BHKCHYIHOTBCA BpYUHY, € BA¥KMMM | MOHOTOHHMMHM, & V [OeIKMX BHIIaIKax
TpaEMoHebesTeuHMML  Kpi [BOTO, MeAK! BHH po61T TEKl AK 3aTATYEaHHA
(BIMKpYYVBAHHI) Fafox KOMNic, CTpeMeH pecop, BUMATANTE NP HEKTIAMAHHST SHAYHNE
SYCHIE Ta 3RcTOCYBaHHA CHIellIANEHME rafkokpyTie, Od raffok Komic BaHTAKIBOK
T2 aBTOOYCIE  3ACTOCOBYROTB, #K I[IPABHNO, pPEBepCHEHI  TafKOKpYTH 3
EMERTp ChEXAH HHI IpHEONOM, IHepliiiHo-yoapHoi mii. [IpHHIMN poboTH TarHMx
rafickpyTiE MOMATae ¥ EBHEOPHCTAHHI HAKOMMYeHol eHepril MAXOBMKA, IO
NepenaeTbc HA BedeHHA Banl ¥ MOMEHT 1X EMMKAHHA (MaKCHMANEHHE KpyTHHH
MOMEHT Ha KIHOU1 carae mo 1500 Hi),

Jna sHATTA, BCTAHCENSHHA Ta [epeBIpEM KPIIIEHHI pecop BaHTEZKIECOK
BHECPHCTOEYHOTE MEpEecyBHI TAfKOKpYTH NOMBKOBOTO THITY 3 eTeKTp OMEKaHI UHHM
npuBonon. JOMEKOBUE TAHKOKPYT Mae MOBOPOTHHH IPUCTPIH, MO YMOKITHETHOE
HeofMeeHe [OBEPTAHHA IIMMHAENA ¥ TOPU3OHTATBHIA T4  BepTMKATLHIA
INOU{HHAK, TA TACHHK peaTHEHOMO MOMEHTY, AKMH EMHHKAe NIpH BUIKpYUYVBAHHI
(AaKpVHYBEHHL) raficn O OMeseHHA KPYTHOTO MOMEHTY TIPH SAKpPYVUVEAHHI rafox
AMACHROETECE 533 OolIoMOTOH SMHHHE KIHoUEB-obnesHHKE  MMakcimaneH KR
KpYTHUH MOMEHT MpH 3aTATYEaHHI Ta BIOEpYUyBaHHI rafiox — 1300 Hu, gacToTa
obep TAHHA MONMOEKH KHoya — 34 x5

Cepeml py4HMX IHCTPYMEHTIE [OA KDUIMIMBLHHME pODIT  3aCTOCOBYHOTE
MHEEMATHYHL, elIeKTpHUHL abo TiIpaEMiusi TafKoKpyTH YOapHOTO 1 CTAHOApTHOTO
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Tumy (puc. 3.6). CyuyacHi MHEBMOIHCTPYMEHTH OCHAINEH] JETKUMH aTioMiHIEBUMH
KOPITYCaMH. HOTYHMMH IHEBMOMOTOPAMH, CTYIIHYACTHMH perysTopaMu
HOTy}KHOCTl PeBePCHBHAMHE MeXaHi3MaMH. Jllalla30H KPpYTHAX MOMEHTIB € TOCHTD
ITUPOKHM 1 JIeKUTh v Mexkax Bix 100 no 4000 Hw, 3 Tckom nositps 0,6 Mlla i
gactoTow 06epTanHs Bix 4000 mo 8000 <!

(a) ©)
Pucynok 3.6 — [alikokpyTH: a — eeKTPHUUHHI;, 6 — THeBMaTHUHHI

TexHonorisi BUKOHAHHS KPIMHJILHUX pobIT y 3HAUHIH Mipl 3aJ€KWTh BiJ
ACOPTHUMEHTY OCHOBHHMX KpIMMIBHHMX JeTanel, $4Kki BHKOPHCTOBYIOTHCSI Y
KOHCTPYKINAX pizHUX Mapok AT3. Ilig wac TO 3BepratoTh yBary, B mepimy uepry,
Ha KpITUICHHS AeTaleil, aki 3abeaneuyioTs Oezneky pyxy AT3 (Hanpuknanm, fetami
KEpMOBOrO KepyBaHHs, TajbM). HacTymHHMH 3a BasIMBICTIO € JAeTall, sIKi
3abe3MedyloTh  MINHICTE 3'€HAHB Ta CHOPUHAMAIOTH CHIIOBE HABAHTAKEGHEHS
(nanpukiana, crpemena, naibii pecop, ¢uianiy miBocei). IloTiM mepesipsOTH
KpITUICHHS MATOHIB arpeTaTiB, TPYOOIIPOBOIIB 1 TAKE THIITE.

KpinmunsHi pobOTH BUKOHYIOThCS Y [IBA-TPH IPHHOMH, CHOUATKY MPOBOASTH
HOTIepeIHeE 3aTATYBaHHS, a IOTIM ocTaTouHe. boiary Ta raliky, ski po3TalIoBaHi 1o
KOJTy, 3aTSIYIOTh Y JaMeTpalbHO MPOTHICKHOMY Hampsmky. [Ipu sarsrysaHni
3'¢JlHaHb, BHKOHAHHUX 3 PIZHHUX MarepiaiiB, cliJl BpaxoByBaTH KoeilieHTH iX
miHilHoTO posmmpeHHs. Hampuknan, romoeka 61oka J[B3 3 anroMiHi€BOTO CTLIABY,
a Omox — 3 4YaBYHy, TOMY 3aTATYBaHHS TafioK NIMHIbOK 3IMCHIOEThCS Ha
XONOMHOMY JIBHTYHI, OCKIUIBKH TcJsI iX HarpiBaHHS 3YCHIULL 3aTsryBaHHS
301IBIIYETHCS IPUOIH3HO VBl

PerymoBanei poGoTH BXOISITH ¥ HEpesiiK onepauiﬁ TO-1, TO-2 rta TIP.
Humm nepenbaueto BUKOHAHHS peTyIIOBANLHUX ONICpallilf o By3J1ax Ta arperatax
HepeTHBOTO 1 3aJHHOTO MOCTIB, MIJIIMMIHAKAX MATOUKH KOJIC, MEJajsX TadbM Ta
3UCIUICHHS, raJhbMOBHX MeXaHi3MaxX KoJlic, KIallaHiB ABUTYHA, TIPHUBLIHHX IIaciB Ta
IHIIHX.

Onepaitii peryoBaibHUX pobiT € PIZHOTHIIHUMH, BiJPI3HSIOTLCS Bapialliero
3MICTY, CKJIAJHICTIO BUKOHAHHS, MICIIMH po3MileHHs: 00'ekTiB 00CIyroBYBaHHS

35



Ha aBTOMOGITI. Onepauii YaCTO BUKOHYIOTH 38 iH,I[I/]Bi,I[yaJ'IBI-H/IMI/I TEXHONOTLAMH 13
38CTOCYBAHHAM PI3HUX 1HCTPYMEHTIB, KOHTPOTBHIX IpHIamiE Ta IPHCTPOIR.
Bomi, AK Mpapmio, BHKOHYIOTBCA ILCHA  KPUIMIBHEX Td  KOHTPOIBHO-
JarHOCTYBATRHMX poGIT. PazoM 3 HEMH BHKOHYETBCH P TIPOMIKHAX
BHMIDIOBaHh  KOHTPONBOBAHWX — TMapameTpiB. Ha BeNHMKMX  MATPHEMCTBAX
PETYINOBANIEH pOBOTH JIOTYCKAIOTh MOKIMBICTh CIIGIANI3Ali BHKOHABINR 34
OKpeMHMH By3naMi Ta arperatamu AT3. Jind cHemaTbHHX peryToBalbHIX
MEXaHI3MIB, IO € B KOHCTPYEINI AT3 (HanpuKmam, eKCUeHTPHKH Y TATEMIBHHX
fapafanax, HATSEHI TPUCTpoi TPHBIOHMX TACIB, TMOBOPOTHI TIPHCTPOI
MePePHBAYIB-PO3NOILTEHUKIB TOINO), BCTAHOBIEH] HOPMATHUBHI MeK1 PETYIIOBAHE.

3.4.4. MacTunbHi Ta ouHcHI poboTH

MacTHIEHL TA OYHCHI pOOOTH BHKOHYIOTHCS MMiA dac mpoeemeHHs 1O-1 Ta
TO-2 1 cTaHOBNATE 3HAYHHH 0obcAr (Bi,z[ 10 mo 26 %). Poboru TepentavarTh
TIePEBIPKY PIBHS T4 JOJWBAHHA OMHE 1 poGOUMX PIWH ¥ KapTepH arperaTiB Ta
fauxn. OKpiM LEOTO, IPOBONATE CUMINEHHS (3aM1Hy) bimETpiB IBHIYHA, CAITYHIB
KOpoBKH Nepenat, 3aJHEOTC MOCT, TILICHIIOBATIE.

Y 1 poGoTH BXOJAATHL TAKOW: MEPIOJIMUHA 3aMIHA OJHR 13 TIPOMHBAHHIM
KapTepiB 1 §avKiB, 3MAITYEAHHS BY2JIB TEPTS Yepes MPec-MACIAHKH Ta 1HITE.

PoGoTr MicTSTh HI3KY HECKIaIHIX Ol HOTHITHHX OTEPAIlil, ki BHKOHYIOThCS
33 IHAMBIAYaTbHIMH MPOTPaMaMH 13 3aCTOCYBAHHAM MPOCTHX TEXHITHIX 3ac00iB
(HATHITAUIB, 3MMBHIX GAuKiB Ta 1HII). Hepeﬂ6aqaeTbc>1 BHKOHAHHS OKPeMHX
KOMILIEKCIE oIlepalliif, Kl TeXHOIOTITHe He [TOR'A3aHl Mix cobolo.

Mactunbai poGoti my1 yac TO-1 BHKOHYIOTHCS TEPEBAMNHO HA TIOTOKOBHX
THIAX, OCHANIEHIX MPAMOTOTHIMI KOHBEEPaMIL

Bemika HOMeHKIaTypa Cy9acHOI0 oGNaHAHHS [ BUKOHAHHS MACTHITBHIX
T4 OUHCHHX POGIT, Mae MPOCTI T4 iMeHTHYHI KOHCTPYKTIHRHI MEMOHTH: IBHIVH,
TOMTIA, pe3epByap, TPHIajH, TUIAHTH, PO3aBalibHl MPHCTpol (TMCTONETH) TOIIO.
DYHKIIOHATEHO BOHO IOAUIAETECS Ha OONANHAHHA IIA  3MAIlyBaHHA
KOHCHCTEHTHAMM MACTHIAMIL, BaKyyMHOTO BIICMOKTYBAHHS ONIMB 4epe3s OTBIP
IIyIa;, 3MHBY Ta 3allpaBIAHHA arperarua ARTOMOODIIA ONMEBAMIL 3aTIPaBIAHHA
TIIPONPHBONA TalbM PIAHHAMII T& IHIIOTO MPH3HAYSHHL CIONH X BIIHOCATH
PYYHI HACOCH Ta INYWIBHAKA BWTpaTH onuB. OO0NagHaHHA MOXe OyTH
CTAlliOHAPHMM, IepeCYBHMM T4 IEPEHOCHMM, 3a THIOM IpHBOZA — pPYTHNM,
TTHEBMATHIHIM, &I KTPOMEXaHITHHM, KOMG1HOBA HAM.

HarriTayl KOHCHCTEHTHHMX MacTHN (comimonoHarhitadi) (pmc. 3.7) — me
obnaHaHAA, fKe TpH3HAYeHe JUIA ToJadl MAcTHia 4epes TIpec-MaclsHKH 0
BY2IIE TePTS aBTOMOOIIIE.
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Prcynox 3.7 — ComilooHAarHITAYL: 4, O — 3 PyUHIM [IPHBOIOM,
B — 3 ITHEBMATHYHUM IIPHBOJIOM

Harmitay, sanexmo Bi THITY, BKIIOUac B c¢eO€: MICTKICTL (OYHKED) LI
MacTHia, TIOMITYy BHCOKOTO THCKY, $K MPaBUIO, IDIYHIKEPHY, IIPUBIJ
TTHEBMAaTHUHHH a00 eIeKTPOMEXaHIYHUI 3 PSAYKTOPOM, pelie THCKY, PO3/aBalbHL
MIiCTONECTH 3 TNUIAHTAMH, MAHOMETP Ta iHIM eJleMeHTH. [IpW BHKOPWCTaHHI Y
HATHITAYl ITHEBMATHYHOTO T[IPUBOJA CTHCHEHE IIOBITPA MABOJAWTHCS  JIO
TIHEBMO/IBUTYHA, IO 3'€ THAHU 3 [IOMIIOIO BUCOKOTO THCKY.

JImst  3amoBHEHHA OMHMBOIO  arperaTiB  TpaHeMicil BHUKOPHCTOBYIOTHCH
PpO3/IaBaNBHI OauKH 3 PYYHUM 200 MHEBMATHYIHUM MPHUBOIOM (pHc. 3.8).

(@) ()

Pucynox 3.8 — PozgapanbHi Gaku s 3aIIPaBKU OJIMBOIO: 4 — 3 PYUHHIM
TIPHBOJOM; 6 — 3 MHEBMATHYHIM HPHEOIOM
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Ja 30HpaHHs BIINpantoRaHol oIMBH 1acTo BHKOPHCTOBYIOTE YCTAHOBKH 13
CTIeliampHIM 0aKoM Ha KoJlecaX 3 NpHIMAanbHOIO miikoo. o cydacHoTO
YCTATKYBAHHA TAKOrO THIY  BIZHOCATL  YCTAHORKM ANA  BaKyyMHOTO
BIZICMOKTYBAHHSI BITIPAILOBAHMX OJNWB (CTBOpIOBaHe pospimkerts 0,05 Mlla)

{puc. 3.9).

Pucynok 3.9 — [Taemaruuamii 6aK st BIKAUYBAHHS BIIIPAIHLOBAHOT
OIHBH

Born ocHAMYIOTHCS — CIIETNANBHAMH — 30HAAMH IS Bi,[[CMOKI'YBaHHH
BIITIPATIROBAHOT ONIMBH Uepes KaHAT MIPHOTO myTia PI3HUR THITB JBHTYHIB 1
MOKYTH TIPAIOBATH TPH TEMIIEpaTypl OmMBH Bim 60 mo 80 °C. OCHB.H_IYIOTBCH
MPO3OPHMHA TiepeKamMepaMi (o6'eMoM Io 7 JT), Mo J03BOJSAE, KPiM BAMIPIOBAHHS
KITBKOCTI, BI3YANEHO KOHTPOIOBATH SIKICTH OJIMBH.

3.4.5. Enexrportexniuni poborn

EnextpoTexniuni poSotn Bxomars B obesar TO 1 ITP AT3. Tlig yac BHKOHAHHA
ix B obcazi TO mepembadyeHo TPOBeNeHHS OINANY Ta OYHINEHHS Bix Opyay
3OBHIIIHIX TIOBEPXOHE FEHEPATOPA, CTAPTEPE, 1HIINX eNEMEHTIB CHCTEMI IYCKY, Ta
JalaIOBAHHA JBHIYHA, [epeBipka Ta, 2a MoTpefoio, 3aMiHa eIeMeHTIB
eNeKTPOOONaTHAHHA

Komrmexcn omepartifi, Axi BXOOATE V Leil BMA podIT, Pi3HOXApAKTEPH,
BUIPIZHSFOTECS 38 CKI4JHICTIO BHKOHAHHA, METOOAMH Td 3aCTOCOBYBAHHMH
TeXHIYHUMH 3acofaMi  BOHM BHMAralTh 3ajlydeHHs (axiBIIB  PI3HHX
criemansHocTed 1 kpamdikami. BiibnncTs  onepaiiiif  BHKOHYETHCS O HAM
BUKOHARIIEM 13 BUKOPHCTAHHAM pI3HHX IHCTPYMEHTIE Ta MpHiadie. Poform
BIAPIZHSIOTHCS TABUITEHOK CKIAIHICTIO, BUMATAIOTE BUKOPHUCTAHHS CIIETATBHHX
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KOHTPOJBEHO-BHMIPIOBANIBHHX CTEHIIB, YCTAHOBOK, NPHCTPOIB i Mopororo, wacro
iMIOpTHOTO, 00IaTHAHHA,

ABTOMOOINBHI €NEKTPHUHI MAIIHHH (TEHEPATOPH, CTAPTEPH) MAalTh 0araTo
OJHOTHIIHHX €JIEMEHTIB, PEMOHT 1 BHUNpoOyRaHH] yHidikoRaHi. Jo HHX HanexaTh
O0OMOTKH, IIITKOBL BY3MH, poTOp (AKIp), CTATOP, MFIIHIHHKH, €l1eKTPOi30NAI|HHI
MaTepiand. BinbiicTs poGiT 3 MEPEBIPKH TeHEpaTOpiB, CTapTEpiB, PETYIATOPIB
HanpyrH TOMO (Tij Yac iX PEMOHTY), BHKOHYKOTHCH HA CTAlliOHAPHHX CTEHIAX
{puc. 3.10). CTeHAIH CKNANAOTLCS 3 KAPKACY T4 CHIOBOI YACTHHH, ¥ AKY BXOOSTh
ACHHXPOHHHH €NEKTPOABHIYH 3MIHHOTO CTPYMY i BapiaTop, 3 IONOMOTOIO0 SIKOTO
MOJHa [U1aBHO pEryIKBATH uacToTy ofepTaHHA pododoro opraHy. Ha
MOHTa;KHOMY CTOJI MOKHA KPIilIMTH Pi3Hi THIH T€HEpaTOPiB Ta CTApTEPiB, a Ha
MaHem — PeryiaTopH HampyrH. Y KOMIUIEKT CTEHAY BXOJATh KOHTPONEHO-
BHMIPIOBATIBHI NPHNAAH, 2apIiHHH OPHCTPiH, ABI aKYMYIATOPHI OaTapei.

EnexTpoTexHiuHi poGoTH BHKOHYIOTh Y ITEBHIH TeXHOMOTTUHIH MOCHTiJIOBHOCTI
i3 3aCTOCYBaHHAM BifNOBIHOTO 0GNAjHaHHA, TEXHOMOTIYHHX Ta MOCTOBHX KapT
(puc. 3.11).

Pucynok 3.10 — CTeH AMs [IePEBiPKH TeHEPATOPIR TA CTapTEPIR

AKyMynATOpHI poGOTH BHKOHYKOTh M uac TO 1 IIP AT3. Bonu
nepenfayaoTh NPOBEACHHS. OYHCHHX pPOGIT, MEPEBIPKH TEXHIUHOIQ CTaHY
AKYMYTATOPHUX GaTapel; JOMHRAHHA TEXHIUHMX DiIMH (INCTHNRORAHOT BOJIH,
ENEKTPOIITY), 2MAIIYBAHHS KJIEM T NEPEMHUOK TEXHIUHHUM Ba3€liHOM, NIEPEBIPKH
kpimienHs npoBiguukie. Kpis uporo, mig yac I[TIP AT3, MoxoiHBe 3HATT GaTapeii 2
METOI0 BHIPOGYBAHHA Ta 3apAsKaHHA TOIMIQ.

[lin yac TO PHKOPHCTOBYIOTE KOMIUIEKT MpHIAdiB, IpPHCTpoiE Ta
IHCTPYMEHTIB. HABAHTAXKYBAILHA BHIIKA, NMPOOHHK aKyMYyNATOpHHEH (puc. 3.12),
OEHCHMETp, TEPMOMETPH, TIPHCTPOI Ta iHMIe Npuaaans (Beboro 15 HaliMeHyBaHb).
3 X 7OMOMOrOK MO¥KHA BHKOHYBATH TEXHONOTIYHI oMNepalii, MoB'd3aHi 3
MEPEBIPKOI0  TEXHIYHOTO CTaHy Ta CTYNEHd 3apaaxeHocTi Oatapeil. Takox
BHKOPHUCTORYIOThCA TIEPECYBHI YCTAHOBKH [N MPHCKOPEHOr0  3apsAyKaHHSA
datape.
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Pucynok 3.11 — Cxema TeXHOTOTITHOTO TPOIECY Y SNEeKTPOTEXHITHOMY

Yl akyMyIsITopHl poGOTH BUKOHYIOTE BITIORITHO JI0 BHMOT TEXHOJIOTTYHHX
KapT Ta CXeMH OpraHisallii TeXHONOTIMHOTO mpolecy 10 Ta 3apsmEaHHT
aKyMyJIATOPHIIX GaTapeil

BIIIIE HAL
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Pucynok 3.12 — HapaHTaxypaibHa BINKA (a) Ta TIPOOHIK
AKYMYJISITOpHHET (6)

3.4.6. Podorn 3 TexHiuHOT0 00C/IYTOBYBAHHS NAJIMBHOT ANIAPATYPH

Poforn 3 TO manueHOi anaparypi BUKOHYIOThe mig qac TO ta [TP AT 3. JIna
CHCTEMH JKHMBIGHHS OSH2HMHOBHX ABHTYHIE TPOBOOWTLC TIEPEeBIpKa KPIMUIeHHS 1
repMeTHuHOCTI  TpyGOTIpOBOIB, 0aka, MATMBHOI TIOMITH, Jii  34CIIHOK,
PeTYIFOBaHHS CHCTEMH XOIOCTOTO XOIY.

YcyBaHHA HECTIpaBHOCTEH Y cHCTeMi KHBJIIEHHS TIPOBOIHTHCA 13 3HATTAM
immexTOpiB, KapOoparopa, Hacocd, T4 IHIIMX €IEMEHTIB. IX OUYMIIAIOTE T4
MPOMHBAIOTE, 38 IHOTPeGOIe PeMOHTYIOTH 13 3aMIHOK IeTanell MepeRipMoT: HA
CTEIATBHIX CTEHIAX Ta YCTATKYBAHHI.

CHcTeMa KHBISHHA AU MoTpeSye NepeBipKH KPITIIeHHS 1 TePMeTHIHOCTI
TpyGonporoiB, Oaka, HAcOCIB, (OPCYHOK, [1i MEXAHIZMIB KEPYBAHHS IOIAUEIO
NaTuea, poboTH ABITYHA, TIOMIL 3a HeoOXITHOCT! 3HIMAIOTH (GOPCYHKH, TTOMITH,
PEMOHTYIOTE iX 13 3aMIHOIO JleTanell, a TAKOXK TepeBIPSIOTh Ta PEryIioTh Ha
CIRINANEHIX CTEHIAX 1 YCTAHOBKAX.

TexponoriuHui Npoliec CKIATASTHCA 13 KOHTPOIBHO-OITIALOBIX onepaum
BIZHOCHO CKIANHIX PEeryIIOBaHE 1 MePeBipoK CHCTeM 3a TOMOMOTOK CIIeINaTbHIX
MPHIAZIB 1 CTEHIB. YCYBaHHS HecIpaBHOCTEH € JOCHTh CKIAJHHM, MOTpedye
3aMIHM 3HOIMIEHHX JIeTaNiedl 1 NpelusifiHmX rap 13 3acTOCYBAHHIM CIeIanbHUX
IHCTPYMEHTIB 1 mpucTpoie. KoxHHE KOMITIEKC Ofepallif BHKOHVETECT 32
IHAMBIAYATEHOK TIPOTPAMOIO.

TIlpu Bukonanmi TO BUKOPHCTOBYETHCS CIIGIIANbHE OOTAfHAHHI ISt
BHKOHAHHY TaKHX TEXHONOITYHHX OIepaliff AK IepeBlpka IATHBHHX ITOMII
GeH3IMHOBHX JBUIYHIB, (OPCYHOK JIM3EIbHUX JBMIYHIB, BUMIPIOBAHHS BUTPAT
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nanuea Oesnocepentbo Ha AT3. CydacH] Nprnanu Uit OLIHKH TEXHIYHOTO CTAHY
GeH3MHOBHX TIOMII JAKOThH 3MOTY TIEPEBIPHTH X TIPOAYKTHBHICTH, poGOUMil Ta
MAKCHMANMBHHH THCK, SKMH CTBOPIOE TIOMITA, TIABHICTE TIPHISTAHHSI KNATaHiB
TOIIO. 3 IX JOIIOMOTOK MOXKHA TakoXK MePeBipATH eNneKTpoGeH30HACOCH.

OpurM 3 ocHOBHIX enleMeHTIE 1O nanupHOei anapaTypH QMR € ¢TeHIH IS

JUATHOCTHKH 1 PeryiiOBaHHA TATHBHHX HacociB BHcokoro Tucky (ITHBT) (pmc.
3.13).

Pucyrok 3.13 — Crena miarHoctHkd Ta peryiopanss [THBT gusenis

Ha 1mux crengax BHMIPIOETLCS: NPOAYKTHBHICTH HACOCHHUX CEKINii (BennunHa
Ta PIBHOMIPHICTH TIONAYl TANWBa), THCK BIAKPUTTS HATHITATHHHX KIAMAHIE,
BHZHAYAETLCA XapaKTepHCTHKA My(TH BHIICpeIIKeHHS BIIOPCKYBAHH{, UacToTa
obepranus Bana [THBT B MOMEHT MOYaTKy poGOTH PerynsaTopa  YacTOTH
obepranmst, uactora obepranns Bana [[HBT y mMomeHT NpuIMHEHHS Toaadl
TIATMBa Ta 1H.

Kpim 1mporo ofnamHaHHA, BHKOPHCTOBYVIOTBCH MPHNAZH OI4 IepeRipkH
msenbHux  opeyHoxk  (pue. 3.14) mim  TtHckom  40-60 MIla. Tlpumamm
OCHAIMYIOTHCHA CTEINATBHHMH BAHHAMH 3 BHYTPIIIHIM PO3PIIKEHHAM A
30HpaHHS TTATHEHOTO TYMAHY.
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Pucynok 3.14 — Tlpwray st repeRIpkr GopeyHOK

CTeHN A8 IATHOCTHEN T4 OUHCTKH GopcyHOK GeH3MHOBHX JIBHTYHIB {pHC.
3.15) sa6esneqyforb iMiTamito veix das q)yHKLuoHyBaHHﬂ CHCTeM KMBIEHHA
CYHACHIX IBHTYHIB. I[larHOCTyBaHHﬂ TEXHITHOTO CTAaHY (popcyHOK niependadac:
TIePeBIpKY iX MpanesmaTHOCTI M THcKoM GeHsuHy v miamazoni 0-0.8 Mlla Ta
TPHBATOCTI 1Mnym,cy BTIOPCKYRAHHS, Blsya_any MIEPERIPKY AKOCTI PO3MHICHHS B
TpO30pOMY LIMIHAPI TNPMIALY, MOKIHBICTE ONHOTACHOI TEPEBIPKI TOTHOCTI
JI03YBAHHA TAalIMBA BOCHMH (POPCYHOK, TIRPEBIPKY MpoJyKTHBHOCTI (popcyHOK 3a
monoMororo  10-CTyTeHeBOI INpOTpaMH, MeTOZOM BHKOPHCTAHHA DISHHX 33
TPHBATICTIO IMITYJILCIB BIIOPCKYBAHHSA Ta 9acToT ofepTaHHS KOJMIHYACTOTC Bana
IOBUTYHA. YIBTPa3ByKOBe  OUMINEHHA [POBOAMTLCA IMCHA  3aKpillleHHA
JIEMOHTORAHHX (DOPCYHOK V CHeIaibHIll BaHHI, Ji¢ YIBTPA3BYKOBA BIGPAIs ¥
MOeIHAHH] 3 POITHHHNKOM BT HOBTIOIOTE IX Ipalle3naTHICTE.

Texuonoriunuii nporec P HpI/IHa,[[]B NATMBHOI ATIAPaTypH AT3 nepenbauac
BHKOHAHHA Mepelliky ollepallill y MeRHiH HocnigopHocTi (pue. 3.16).

lasory amapatypy cucTeMu KHBIeHHS rasobanoHHmx AT3 meperipsors i
PETYIIOIOTE Ha CTRITANBHAX cTeHIax abo 3a JIOTIOMOTOI0 YHIBEPCATHHIX TIPHIAJIR
Ta TIPHCTPOTR, He 3HIMAKOYH ii 3 apToMoGUIs. JacTHHY peryIioBaHb BHKOHYIOTE i1
qac pobOTH OBMIYHA HA a3l IHIY YacTHHY — Ha HeNpalloouoMy ABMIYHL 3
CHCTEMOIO JKHBII@ HHA, AKA 3aIll0BHeHA IOBITPAM abo IHepTHIM Ia30M MM pofotinm
THCKOM. PoBOoTH BHKOHYIOTHCS 32 JIOTIOMOTOIO eNeKTPHYHOTO TazoaHamizaTopa,
SIKMM MOYKHA OIHMTH TePMETHUHICTh KIIATIAHIB 1 CHCTEMM INCHS 3alTOBHEHHS 11
razom. [l wac TO cucremn skuBneHs razobanonanx AT3, xpiM pobir, mo
CTOCYIOTLCS Ta30BOTO OONAJHAHHA, BHKOHYIOTE pODOTH MIOAC pe3epBHOI
(6eHMHOBOI) CHCTEMH KHBICHHS.
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Pucvrok 3.15 — Creng s ai arHo cTHEHM T2 0UHCTKH (OPCYHOK
OEH3HHOBIX JJEMTVHIE

3HRTTS Ta SHATTA TA
BCTAHCANEHHA Npanags ! BCTEHOEMNESHHA
Ha noctax NP npunaaie Ha nocTax TO

L]
f SOBHILUHE CYALLIEHHRA

!

| KOHTPONE, PEMYMOBAHHRA
|

|
| PoaBupaies

.

Murma

| Kourpons 1a copryeaimn |

BubGpakyaanl BigpemouTonaHi
aetan Aaeran|

CrnafaHHdA npunaals |«

Hoal syanu ta
Aetani 1 BunpoGoeysaHHs npunanis

Pucyrok. 3.16 — Cxena TeXHOIOMUHOTO Mpotiecy P mamEHoi anaparypi
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3.4.7. Nlunomonrazxkui poSoru

[MunoMoHTAaKHI POOGOTH BHKOHYIOTBCSI 34 MOTPe0OI0 MiA Hac MPOBEASHHS
TO-1, TO-2 Ta [IP AT3. Bonu BKIOUarOTh B cede: OISt/ ITHH, MEePEBIPKY THCKY
MOBITPA B HMX 1 JOBEACHHS HOro MiAIMOMIIOBYBAHHAM JIO HOPMH, omepaiii i3
SHATTS 1 BCTAHOBJICHHS (JICMOHTAK Ta MOHTAK) IIHH ey P ta inmre. Omeparii 3
obcmyroByBaHHa (puc. 3.17). € MPOCTHMH, OJHOTHIIHHMH, 3aCTOCOBYIOTL SK
pocTi TIPUCTpoi (MAHOMETPH, MOBITPOPO3/IABANBHI KOJOHKH), TaK 1 BIJIHOCHO
CKIa/H1 (raKOKPYTH, IIMHOMOHTAXKHI CTEHH, GOPTOPO3NIHPIOBAYi).

[MpriAmanua T2 3HiMaHHA Ta BCTAHOBNEHHS

— ; MuTTA Ta CyLWiHHA . .
BWAABAHHA KONiC oy konic Ha noctax TO i NP

‘ BpakoBaHni guck ‘ | HemoHTax konic ‘ ‘EpakoaaHaKamepa‘

[
] ! 1

Ornsg, avcky ‘ ‘ Ornsa, wrHn | | ornag kamepn ‘

Hoewi PemoHT Hosa wuHa PemoHT Hosa

anck LVCKY kamepu kamepa
Bpakosana PewmoHT

lnHa LWWHA

[ MoHTak Konic ‘

|

MomnyeaHHA konic

| J

| BanancyeaHHa konic }

Pucynok 3.17 — Cxema TeXHOJIOTIYHOTO [IPOLICCY YV ITHHOMOHTAMXKHOMY BLII1ICHHI

[oBiTpopozgapaibHl aBTOMATHYHI KOJOHKH (pHc. 3.18) a1 JerkoBHX 1
pantaxuux AT3 npusHaueHi Juisl HAIOMIIOBYBAHHS KaMepHHX Ta Oe3KaMepHHX
mUH TOoBITPsM. KOJIOHKM CTAalioOHApHI, MAIOTH KOPIYC, MAHOMETP, IUIAHTH 3
HAKOHEUHHMKAMM, CHCTEMY KEpPYBAHHS Ta 1HIN esieMeHTH. THCK mNoOBITpS ¥
posmapanpHii Mepeski Bin 0,4 go 1,0 Mlla zane:xHo BiJ THITY KOJTOHKH.

Kommpecopu, ski BukopuctoByiothes Ha ATII g1 oTpumanHs 1 momaui
CTHCHEHOTO TOBITPA, K MPAaBWIO, TMOpIIHeBI abo poTopHi, oOmHO- i
GaraToCTYIIEHER], 3 peCHBepaMH JUIS cTabimzalii THCKY TOBITPY, SIKe HAXOUTh Y
MaricTpab.
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Pucyrok 3.18 — [ToBiTpoposiaBaibHa KOTOHKA

Mownrax 1 gemonTax muH Ha ATI] BHKOHYeTHCS Ha BUINOBITHIX pOGOTHX
MICITSX, 1O OCHAIMYIOTLCH KOMITIEKTOM MAHOMHOTe O0NaHAHHS. JHATTA KOJIC 3
AT3 BHKOHYETHCS HA  CHEINANBHHX — [MHEBMATHUHMX  MIHOMHWKAX — a60
TTHEBMOTLAPABIITHIX AOMKpaTax (prc. 3. 19) 3a OMOMOTOI0 SKHX BHBINIYIOTHCA
oci AT3 ma sucoty 400... 500 s

®)

Pucyrok 3.19 — [ligiomue 0BIaIHAHHS & — THeBMATHIHIH MAHOMHNK,
6 — IMHEeBMOTIAPABTITHHI JOMKPAT, B — MIAHOMHHK INS BHBITYRaHHS oceil AT 3
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JIIs meMOHTaKHHK pobiT po3pobleHa HH3KA CYIACHOTO OONamHaHHA (pHC.
3. 20) pnst xomc JerkoBux ta BaHTaxHuxk AT3 3 miamerpom auckis By 10 go 22
moiiMiB. BoHM ocHameHl HAXIHHAMH po0OUHMH CTONAMH, fAKI 00epTaloThesd 3a
JICTIOMOTOIO 2lIeKTPOMEXaHII HOTO TIPMBOAA B 000X HATIPSIMKax. € CTeHIH, B AKHX,
KpiM ofepTanHs, pobodl CTONMM ISl 3PYYHOCT] ¥ PoBOTI 3 BAKKMMH 1 BEJIMKHUMH
(,I[iaMeTPOM 1000 ™M) KomecaMy MOMYTH HaxwisaTHes. KpPITIIeHHS KOIc
3AHCHIOETECS 38 IOTIOMOTOKY 9OTHPHKY IAYKOBOT CAMOTICHTPYIOUO! TIaHIIAH0H 3
MHeBMozaTHckadeM (IHeEMOIDUTiHApoM). lle mae 3MOTY MIIHO 38XOIUIOBATH
Kolleca 3d 3OBHIOIHIO (PHYTPIIIHIO) IOBEPXHIO OMcKa, He HAaHOCATH oMy TNpH
ITHOMY TIOTITKOKEHb.

Pucynok 3.20 — JleMonTakH creHam: a — s gerkormx AT3;
6 — a1 BaHTaKHIX AT3

PoGoui cTonn MOXyTh TAKOXK OCHAIIYEATHCH CHCTEMAMH ABTOMATHUHOTO
HaKauyBaHHA OezkaMepHIX IIMH, B AKHX Iofaua MOBITPs 34iHCHIOETBeS uepes
OTBOPH HA KOXHOMY Kynauky tuamimaitn. [le 3abesneuye sikiche OypTyBaHHS
koneca. CrierianbHi MPHCTPOT 3aXUINAIOTE 0011 B TIOMIKOKEHb. JJ1s1 BIApHBAHHS
GOpTIB TIHAA BiJ 3aKpain ofoly CTEHIH OCHAITYIOTHCS HATHCKHHM TIPHCTPOEM
(TROXOIOB M TTHERMOTTHITHAP 3 TYMOBOIO HAKIA/IKOIO Ha JIOTIATIN), STKHH CTBOPIOE
sycioung 2.3 xH. Ileit mpmetpiit 3abesmedye MOBHY Oes3leKky 1 BUKIIOUAE
HalfMeHIIMH pPH3MK MOMKOAXEHHS OIMHE abo ANcKa Kolleca, HAaBiTh AKINO BiH
BHKOHAHI 3 IETKIX CIUIABIE.

JIIs BaHTaXIBOK 3 AiaMeTpoM AHCKIE Bim 14 mo 52 miofiMie p03p06J'IeH1
MIHHOMOHTAXHI CTCHAM, B SKNX BHKOPHCTORBYETLCS GICKTPOTLIPARNIYHIH TIPHBLA
Ind MOHTaXy INHH, CaMOLGHTpYKOda UOTHPHKYIadkopa IDaHmaiida 3
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SNEKTPOIIPHBOAOM, PEBepCOM Ta TIIpAaBIIMHHMM 3arTHckadeM. I8 BIATHCKHOTO
POJHKA BHUKOPHCTORYETHCS TPABIUHMI PEryIbOBAHMI TPHBYL 3 MOMIIHBICTIO
TIOBCPOTY Y ZIBOX HAMPSAMAX., ¥ TaKMX CTeH/aX BHKOPHCTOBYIOTHCA JABOTTRHAKICHI
MOTOP-PEAYKTOPH TIOTYKHICTIO 1,5 KBT Ta rigpomoTopw 3 moTyxHIcTIO 1,1 kBT

Y TeXHONOTIUHOMY IIpolleci IepenbaueHo, Imo OalaHCYBaHHA KOIc
MPOROIATE ILCIA MOHTAXY HOBMX IIMH, af0 MIiCHA PeMOHTY IIHMH 4H KaMep, a
Takok TpH KoxuHOMY TO-2. Jng miel omeparii pospobieni CTallioHApHI
famaHcyBanbHi cTeHnn (puc. 3. 21).

Pucynox 3.21 — BanancyeansHmi cTeHE

3.5. O6IaaHaHHA Ta TeXHOJIOTIYHI MPOIeCH MOTOYHOIO PeMOHTY

[P npu3HaueHuit st yCyHEHHS HECTIPARHOCTE, SIKI BHHHKAIOTE, 4 TAKOWK
JUIst 3a0e3redue HHsT BCTAHORIEHHX HOPMATHBIB Tipobiry AT3 ta ix arperatie go KP.
Ho xapaxrepuux poGit 3 [P Hamemarh: po30HUPANbHO-CKIYIATRHI, CIIOCAPHO-
MEXAHIUHI, 3BAPIORANBHI, JledekTyBanbHl, (apbyBalbhi, KOBAILCHKO-PECOPHI,
BYJNKAHIZAIHHL, 2aMIiHH  arperarie, Jeraned Ttomo. [l uac TIP arperaris,
IOMycKaeThCA 3aMiHa geTalel, Akl JOCATHYNIH IPaHHIHOTO CTaHy, KpiM GasoBIX.
Jo TIP AT3 mamemarp Takox poBOTH, TOB'S3aHl 3 OMHOTACHOID 3aMIHOI HE
OLinbmre JBoX Haz0BMX arperaTie (KpiM Ky30Ba Ta paMi). Y uHHHIN crcTemi TO 1P
PeTAMEHTYETRCS TTHTOMA TpyAoMicTKICTE [IP Biinecena go npobiry AT3 (mos-
rom/1000 ), a Takox cyMapHi mutomMi mpoctoi B TO Ta [P (amie/1000 xm). Kpiv
1LOTO, CIRIJATLHHME HOPMATHBAMHI PETTAMEHTYIOTHCS QiHAHCOB] BUTpaTH Ha [1P
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3 PORMOALIOM IX Ha 3apoDiTHY INATY, 2aNacHI YacTHHH Ta Matepiand. YacTHHA
onmepamiii IIP 3 He3HaUHOIO TPYOOMICTKICTIO MOMKe BHKOHYBATHCH DA3OM 3
oTepalisaMi 9eprogoro TO, ocobIHBO MO0 TOTEPEMKeHHA BIAMOR 00'€KTIB, AK
BIDIHMBAIOTE Ha Oezmeky pyxy. Mesxi poSotu 3 ITP MO¥YTH BUKOHYBATHCH 1 ¥
B CAMOCTIHHMX KOMIUIEKCIB, HATIPHMKIA, TIATPUMAHHS CHPABHOTO CTAHY
Ky30BIR, KaGiH, pam. BoHM MOKYTh BUKOHYBATHCH 2—3 Pasu HA PIK.

3.5.1. PoszdupannHo-ckyiafaibHi Ta arperaTHi  podOTH MOTOYHOIO
PEMOHTY

Poz6upancHo-cknagantHl poSoTH BXONATH Y II0YATKOBI Ta 3aBepIIANbHI
orepaini ITP AT3. BoHu BKIIOUAIOTE 3aMIHY HeCTPARHMUX ArPETATIB, MEXAHIZMIB
Ta ByanmiB AT3 Ha TpHUAaTHI, 3aMiHY B HHX HECNpaBHHX AeTalel Ha HOBI abo
BiIpeMoHTOBaHl. J[0 HMX HanewaTh POGOTH, NOB'S3AHI 13 3aMIHOIO JBUIYHIB,
MOCTIB, KOopo§oK Mepematd, pagiaTopip, »34ellleHb, pecop Tome. BoHn
BHKOHYIOTHCS, sIK TpaBino, Ha noctax [IP. KpiM mporo, tam amificHioeThest
YACTKOBE PO3OHPaHHA MepPefHEOr0 MOCTA, KepMOBOIO KepyBaHHM, 3UeIITeHHS,
JIBMTYHA, KOPOOKW Mepesiad Ta 1HITHX arperaTiB 3 BUKOHAHHAM CKIaJalbHIX PoGIT
micna P. PosGuparsHo-cKIananbHi pofoTn minx gac [P AT3 BHKOHYIOTBCA 3TIAHO
13 TIOCTORMMH Ol'IepEILHI/IHO—TBXHOJIOFl‘-IHI/IMI/I KapTaMmIL, K1 PeTIaMEHTYIOTE
ocobmmeocti ITP pisanx mopeneii AT3, B TomMy umemi SaMlHy IIBHTYHIB, KOpO6OK
nepesiad, 3aJHROTO (CepelTHROTO), TIRPEHROTO MOCTIB, KEPMOBOTC MeXaHIZMY
Tomro (pue. 3.22).

PosGupanbHo-cKIafanbHI POGOTH BHKOHYKITh, SIK TIPABHITO, 3 BIKOPHCTAHHSIM
T HOMHO-OTIANOBOTO,  TIAHOMHO-TPAHCTIOPTYBATEHOTO  T&  CTISIIali30BaHOTO
ofnanmanms. [lepma rpyma Briouae OTTISITIOB] KAHABH, €CTAKaH, MiTHOMHHUKH,
TepeKHati, TapakHl JOMKPATH TOIO. CyUacH MANPHEMCTBA 3aMICTh OMATOBIX
KaHAB  IIMPOKO  BHKOPHCTOBYIOTE CTAINOHAPHI  Ta nepecme MTHOMHNKH
Pl3HOMAHITHOTO KOHCTPYKTHBHOTO BHKOHAHHA, 3 BUITIOR1 HIIMH TPHBOTAMIL. e
eractuee Ang ATIL v cxmani mamx merkori AT3, MATOTOHHAMXKHI BAHTAXIBKH T4
ABTOOYCH MAJIOTO KITacy.

Jms puxonanns I[P MHPOKO 3aCTOCOBYIOTHCSA NBOCTOAKORL THAHOMHHMKH
(puc. 3. 23). BaHTaXHICTH JBOCTOAKOBHX MIMHOMHHKIR — Bifl 2 10 8 TOHH.
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Pucynok 3.22 — YzaranbHeHa cxeMa TeXHONOTTUHOTO TPOLECy
TO11IP

3amexHO Bifl BAHTAKHOCTI MIMHOMHHKIR, X Ipu3HadeHAS Ta THIE AT 3, BOHH
TIOALNEHI HA TPYIIH:

- ma merkoBux AT3, AT3 mapwumeHol mpoxigHocTi —3-3,5 T;

- ma merkoBux AT3 ta MikpoapTofycis — 3,54 T;

- ng AT3 3 ToBTMMH OazaMH Ta TeTKHIX BaHTAXKIBOK — 5-3.5 T.
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Pucynok 3.23 — [TiifioMHHK ABOCTOSKORMET

Minitomumkn Ge3 3BinbHeHHA Komic AT3, AK mpaBmino, IIaTdOpMeHHI
YOTHPUCTOAKOBL (prc. 3.24), 3aCTOCOBVIOTECS /51 BHKOHAHHA CHISIATLHIX BHAIR
PoGIT (HaTIpHUKTAn, PeryIoBaHHI reoMeTpii nepenHix xomic). [licna BcTaHOBIEHHA
HA HHX JOAATKOBO WAHOMHHKIB-TpaBepe IX (YHKINOHATBHI MOMITHBOCTI
PO3IIHPIOIOTECS 28 PAXYHOK MOMIHBOCTI BHBIIYBaHHS oceil AT3.

Pucynok 3.24 — YorupucTosikoR1it 1aThopMe HHUH i oMHMK

Jlo cygacHWR KOHCTPYKINHM HamexaTh MAHOMHHKH TaHTOTpadHOTO THITY
(puc. 3. 25), skl 3py4Hl )] Y4C BCTAHOBIEHHS {X ¥ NPUMIIIEHHAX 3 HEBETHUKOIO
miomen. BoHM MaloTh JOMBKOBE (3armubiieHe) KOHCTPYKTHBHE BUKOHAHHA 3
@NeKTPOTIAPARTIYHUM MPHBOAOM.  MOAENEHMH psfi  TakuX MAHOMHHKIE 2
BAHTAKOMAHOMHICTIO B 2.5 10 23 T.
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Pucyrok 3.25 — ITin#foMHIK TAHTOTPadpHOTO THITY

lapaini AOMKpaTH SBIAIOTE CODOKY TIepecyBHI MAHOMHI MEXaHI3MIL 3
DOTIOMOTO) SIKHX TILIHIMAIOTH (BHBIIIYIOTE) HA HE3HAYTHY BHCOTY TepeIHIO aio
sanmo gacTrHd AT3. JJoMkpaTr K1acH]iKyIOTE 33 THITOM IIPHBOAA HA TIAPABIITHI
(puc. 3. 26), NHEBMOTIIPARIIYHI, MHEBMATHYHI, 38 BAHTANKHICTIO HA TUPABIIUHI —
B 1 1o 12 1, nHeBMOTiApasmiuHl — B 7,2 1o 63,5 T, nHesmatuunai — 1,8-2 1., 3a
BHCOTOIO MimHOMY — B Mexax 430-700 M.

Prcynok 3.26 — JloMKpar TiapapmiuHmi

Y TeXHONOTTIHUX TPOIecax 3aMiHI OBUTYHIB T4 arperaTiB TPaHCMICIi JacTo
BIKOPHCTOBYIOTE nepecyBHI r1JpodikcoBaH TpaHCMiciI‘/’IHi CTOSIKH, TA KPAHHU 3
Py HHMH T1APABIYHAMI TPHBOAMIT Ta TENeCKONTTHIMH T1APOLFITI HPa M.

Jo migioMHo-TpaHCIIOpTHOIO OONaTHAHHS, AKe BHKOPHCTOBYETHCA T dac
TP AT3 manexars Takox MoHOpeliku 3 enekrporenbhepamu (puc. 3. 27 a)
BanrTakHicTO B 0,25 1o 1 T, miysicHl Kpau-Ganki (puc. 3. 27 §) BaHTAKHICTIO
1-3 1 KpiMm 1mporo, Ha po3bHpanrbHO-CKIagambHUX poBoTax —OIMPOKO
BUKOPUCTOBYIOTHCS  PIZHOMAHITHI  CIIGIJANIZOBAH]I  1HCTPYMEHTH,  [PHCTPOI
(raifkokpyTH, 3alpaBHl ycTaHOBKM Ui arperatis AT3 ToIo), YCTAHOBKH JUis
BHTIPECYBAHHSA MTBOPHIB, BI3KH IS 3HATTS TA BCTAHOBIEHHS pecop, Koic.
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(a) ©)
Pucynok 3.27 — IligiioMHO-TpaHeiopTHe 0OIaiHaHHA: @ — MOHOpEHKA 3
eJIeKTpoTenbdepon; O — miIBicHa KpaH-0aka

ArperaTtHi poBoTH € OCHOBHOIO CKJIAIOBOIO TeXHOJOruHOTO mpotecy [P
AT3 i BUKOHYIOTHCSI Y arperaTHHX BiIiIeHHSX. BOHH BKIIOUAIOTH: 30OBHIIITHE
OUHIICHHS BiJl OpyAy; po30HMpaHHs JBUTYHIB TA ArperaTiB Ha BY3IH Ta JETall, iX
OUMINEHHsI T4 MHUTTS, 3HEKHUPIOBAHHS, BHIANEHHs HArapy, HaKHIY TOIIO;
mipo36upatns (HAMPHKIAA, BHIIPECYBATBHI OMepaliii); KOHTPOIb T4 COPTYBAHHS
Jerane; MIrOTOBKY Ta BCTAHOBICHHS HOBHX abo BIJPEMOHTOBAHWX JleTallel;
cKIamanbHl poboTH; BUKOHAHH (32 IOTpeboio) BUMpoOyBaabHUX pobiT.

Onepatiii 31iHCHIOIOTHCS 13 3aCTOCYBaHHSIM [IPOCTUX HPUHOMIB Ta criocoOiB,
HecKIafHOro oONaJHAHHS, HaNpUKIAA, (CTeHOM AU 3aKplIUICHHS Aarperarib
(puc. 3.28), mpecwu, 3HiMAaUi, CIOCAPHI IHCTPYMEHTH, METANEBI MITKH, CKpeOKH
Tormo). Komrekcn onepattiit peatisyroThes 3a iHIUBIAYAIBHHMH MPerPaMaMH.

(a) ©®

Pucynok 3.28 — CteHau 1t po3OUpaHHS aTperaTiB; a — CTCHA A
po30upanHs IBUTYHIB; 6 — cTeH uist po3bupanns KopoOoK mepenau
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3.5.2. CimocapHOo-MeXaHiuHi poGOTH MOTOYHOTO PEMOHTY

CnrocapHo-MexXaHiuyHi  po0oTH  BKIIOYAKTh BHTOTORIEHHA — KpIIMATBHHX
meraneii (GonTiB, raiiok, NIMATLOK, MG i Take iHIe), MexXaHiuHY oOpodKy
getaneit 1Tiepen  aGo  [iCAA  HAPOI[YBAaHHA  (ranbBaHiYHOTO, HAITATEHHS,
HarTapNeHHA aGo 3BapIOBaHHA), PO3TOUYBAHHA TAMBMIBHMX OapafaHiB Ta TiNb3
LIAMHAPIB, OUTIQYRAHHA KOPIHHMX Ta MAaTyHHHX IOIHIOK KOMHYAaCTHX BallB,
BHIOTOBIEHHA Ta PO3TOYYBAHHA RTYJIOK JJIA BIFHOBIEHHS THI3J| ITiAMHAITHHKIR,
TP OTOYY BaHHA POGOUHX MOBEpX0OHb HATHCKHHUX HCKIB 3uerlneHH:A, PpesepyBaHHA
MIONIKOTKEHHX TIOBEPXOHb, XOHIHIYBAHHA Tilb3 IRUTHAPIB Ta iHmi. IIi pobotu
BHKOHYIOTBCH ¥ CIIIOCAPHO-MEXaHIUHOMY RiJUIiIeHHI 3 BHKOPHCTAHHAM TOKapHO-
T'BHHTOPI3HHX, CREPJUTY BANBHHX, dpe3epyBaNbHHX, LTy BATbHHX,
PO3TOUYBANBHIHX, XOHIHTYBANBHHX Ta IHMIHX VHIBEPCAIBHHX METATO00p0GHHX
BepcTatiB (pHc. 3. 29), a TAKOK BPYYHY Ha CIIIOCAPHHX BEPCTAKAX.

PucyHok 3.29 — CrmrocapHi MeTanoo0pobHi BepCeTaTH: a — CBEPIUTY BATBHHIT,
6 — dpesepHiil; B — Bep THKATEHO-P 03TOUYBATBHHE, T — TOKAPHO-TBHHTOPI3HHH
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Bonn ¢ pisHOPIMHMMH | BHKOHAHHA IX BHMATae TaKoX BHKOPHCTAHHI
CTIINATI30BAHOTO OOTamHAHHA, HANPHKIAN, BepPCTATIE [OIA  PO3TOUYBAHHI
TaTPMIBHHX OapabaHiB, 3pi3aHHA Ta KIEMAHHA QPHKINHHAX —HAKIAOOK,
CTCINATBHIX TPHUCTPOIB I KPITUIEHHSI JIeTaeil Toto.

3.5.3. KopaiibebKO-pecopHi poGoTH HOTOYHOTO PEMOHTY

Kopanscrko-pecopHi  poGoTH EBKMOUAIOTE B OCHOBHOMY BHKOHAHHA
macTHIHOI 06pobKy feraneit 13 craneit. OCHOBHA YACTKA TX NMPUMAJIEE HA PEMOHT
JUCTOBMX pecop — 3aMiHy 3pyHHOBAHWX IHCTIB Ta PHXTYBAHHAM TIPOCIBITHX
(BiIHORMIEHHsT TOYATKOROT dopmu). KpiM I1[p0T0, ¥ KOBANLCHKOMY BUIJLTSHH]
BHTOTOBISIOTH CTPEMEHa PI3HNX KOHCTPYKINH, CKOGH, XOMYTH Ta KPOHIITEHHH.
Poforn prarouaoTh onepatii posirpiBaHHA, KyBaHHA T4 TPABTICHHS BPYIHY {(na
MoONoTax, Ipecax) meTanell mrardopMil, KapIaHHOIO Baja, 3UIMHOTO IPHCTPOD,
BHIOTORIEHHA PECOPHMX THCTIB Ta 1HIINX feralel. BoHM e pizHoXapakTepHHMH
SIK 38 BUKOHAHHSIM, TAK 138 06T HAHHAM, SIKe BUKOPHCTOBYEThCA.

Jlo ocHOBHOTC oONafHAHHS HAJIEWWThH KOBAalhChKe TOPHO, ITHEBMATHYHHH
MOIIOT, CTEH/ [Tt pO3GHpaHHSA-CKIIa/IAHHS PECOP iX PHXTYBAHHS TOIIO.

Texnsonoriunmii npouec P pecopn peamsyeTLCH ¥ HACTYIIHIH HOCHIICRHOCTIL:
OYMIIEHHA Ta PO3GHPAHHA PECOPH Ha OKpeMl THCTH, 3HeXKMUPeHHI Ta nepeBlpKa
TMHCTIE HA HAABHICTL TpilnH abe 3HOMIYEAHb, BUITIANIOBAHHA JHCTIE, IO
TIATA0TEH BITHOBIIEHHID, 3aMIHA BHOPAKYBAHMX THCTIB HOBHMH Ta BM3HAUESHHS
CTPUTH iX TIPOTHHY; XOJNOJHE MPOKATYBAHHS JIHCTIB HA CTEHMl, 3MAITYBaHHS
rpadITOBMM — MACTHIIOM, CKIQJIaHHA pecopd 3 BHKOPHCTAHHSIM — CTEHTY;
BCTAHOBNEHHA CTAXHIX XOMYTIE Ta IRHTpantHoro Gonra. JinA BHIOTORIEHHA
HOBHX JIHCTIE BHKOPHCTOBYIOTH PECOPHY CTPIUKY 13 MapraHIeBHCTO-XpOMHCTOI
CTall 3 HACTYNHHM ii HArpiBaHHAM, TapTYBaHHAM B ONFBI Ta BIATIYCKOM.
BispemonroRaHy pecopy OCAJIKYIOTH T4 BHIPOOOBYIOTH IMJI  BIMOBTHAM
HABAHTAKEHHAM (KOHTPOIFOIOTE T1e HABAHTAKEHHS Ta CTPLUTY TPOTHHY PEcOpH).

3.5.4. MinnuubKi poSoTH MOTOYHOTO PEMOHTY

MiiHHITEKT POGOTH CTAHOBISITE NPUOIM3HO 2 % BIJl 3aralbHOTO 00CsTY pobiT
3 [IP AT3 1 npuzHadeHi st BTHORIEGHHS TEPMETHYHOCT] leTalell, BUTOTOBIEHIX
13 KONLOPOBHMX METANB. BOHH TMepen0auailoTh BHKOHAHHS OYHCHID, MEHHHX,
pO3CHpANEHUK, TASTBHHX T4 3BaplOBAlbHMX ONEpaliif 1o dac pPeMOHTY
pamiaTopiB, NATYHHMX Ta MeTaneBHMX TpyOompoBoxiB, mnanuBHHX 6akie. Ha
3aBEPINEHHST BHIPOOOBYVIOTh BIAPEMOHTOBAHI TIPHIAMM Ta JeTami. KomIueke
OTepalii € PIRHOXAPAKTEPHHM, BHKOHYETECS, TONOBHIM THHOM, 13 38CTOCYBAHHIM

MPOCTHX THCTPYMEHTIB T4 THBEHTAPIO 38 THIMBLIYAILHOIO MPOTPAMOIO.
34cTOCOBYIOTHCS TAKOWX CTEHAH st P manvBHUX OakiB 1 pajliaTopis,
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BHTSTKHA maq)a YCTAHOBKA AT TIPOTIAPIOBAHMS NATHEHUX GakiB. TeXHomoriuHmH
mporec P paﬂlaropa HA CTeHMl Mependaydas BUKOHAHHS TAKMX OTIepalliil: 3aKkpimuTr
3aTHCKaueM PafiaTop Ta 3 IONOMOTOKD MAHIMYITOpa BCTAHOBMTH HOTO Hal
BAHHOIO 3 BOAOIO, TIIEIHATH IUIAHT TOAAYl TOBITPS A0 OJHOTO 3 TATPYOKIB
paz[iaTopa (pemrry OTBOpiB JAKPHTH KOPKAMH), ONYCTHTH pa):[iaTop Yy BaHHY Ta
BUIKPHTH KPaH T0Aadi TIOBITPSE; 38 T0sBOIO Oynb0alliok BUABHTA MicLie fieekTy Ta
MIHATH Paglatop = BaHHU il BHCYIOWTH HoOTo, ofepraromn pamiaTop HABKOIO
TOPMZOHTATEHOL OCI, 3aKpimuTH HOTO Y TMONOMEHHI 3PYUHOMY AN PoSoTH,
BIIPEMOHTYBATH TIOINKOAKEHE MICIIe TIASHHAM, [ICIA VCYBaHHA OedQekTy
MEPEeBIPUTH TEPMETHYHICTL PAIATOPA MOBTOPHO. Jiist P pajiatopiB 3 amoMIHIEBHX
CIUIABIB BHKOPHCTOBYIOTH APTOHHO-IYTOBE 3BAPIOBAHHS a00 13 3aCTOCYBAHHSIM
MIBHIKO3ACTHTAKOUHX TOMMEPHHX ITAKTIBOK.

3.5.5. Busixapchki poGoTH NOTOYHOTO PEMOHTY

Brsxapenbki pofoTi BHKOHYIOTE M1 Yac P IONTKOKEHUX KY30BIB aBTOOYCIB,
TMeTKORMX aBTOMOOIMB Ta kabin BanTamuamx AT3 (mpubmmzno 3-7 % Big
zaranbHoro obcsry T1P).

Jo 1mx pobiT HaneXKaTE 1 CYIyTHI 2BapioBanbHi oneparii. BracHe 6msaxaperki
pofoTH BKIIOUAIOTE B cebe pisaHHS 3aTOTOBOK 13 TOHKOHCTOROI cTalli Ta
BHIOTORIGHHA 3 HIX HeoOXIMHIX feTanel Amd 3aMiHH 3HOMISHHX (TIOIIKOIKEHIX,
KOpOAORaHNIX) ZeTaleil KyzoRa, MIOTOTORKY HeTalell Iin nagHHA afo 3BaploBaHHI
(oBpybKa, 3aunmeHAs TOImo). CIOOHM BITHOCATHCSA MPABHIBHI (PHXTYBANBHI Ta
BUGHRHI) poOOTH (HATIPHKIA], TTPARNIEHHSI TIOMIKOAMEHOTO Ky30Ra, HOTO JleTamei,
JoTiaTel BeHTHISITOPA, AaNK31B, KPOHMTEHHIB Tomlo) Ta pofoTH 3 yCyBaHHM
pospuBiB, TpimuH. BoHM mepenGauaroTh 1 YacTKOBE BHTOTOBJEHHS HeCKTaTHHX
JeTaneil B3aMiH HeTIpHIATHHX. [IporpecHBHMM T/l Yac BMKOHAHHS ONAXapChKAX
poGiT € Tak 2paHuil TAHenbHMM MerTox P, skuil nepenfauae TOBHY 3aMIHy
MOIIKOIKEHOTO eleMeHTy Kyzoka abo foro uactiri. 11l poSoTH BUKOHYIOTECA ¥
Ky30BHI mimpmmmi, kyau AT3 BKOUYIOTE Ha Konmecax, a apapiiifi Ky30BH — Ha
criemansHIX Bizkax. AT3 afo Horo Ky3oB BCTAHOBTIOETHCA HA CIEINANBHIH
HepeKHman.

Jna GnaxapcebKHX pobiT BHKOPHCTOBYIOTHCS CIIRINANbHI 3HIMALIHNHH 714
THYTTS, BiZGOPTYRAHHA Ta PizaHHA IHCTOBOTO MeTATY, & TaKOXK CIIeIIAaNbHI CTeHIN
I BHTATYBAHHA, MPeRIeHHA Ta PEMOHTY TedopMOBaHHX MICIE KY3OBIE,
MIPAMHUKIR, TIOTIEPEYHH Ta 0OIHIFOBAHHS ABTOMOOLIIR.

CxemMa TeXHOJIOMYHOr0 MPOIECy ¥ KY20BHIH JUIEHUIN HapeAeHa Ha puc. 3.30.
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Pucynok 3.30 — Cxema TeXHOJIOTTIHOTO MPOIRCY Y KY30BHIH JIUILHHIT

3.5.6. 3paploBaJibHi Ta apMaTYpHi poGoT

3BapIOBABHAMA  pOGOTAMIT  PEMOHTYIOTh  TPIIMHA  JeTanel, po3piBH
oONMINOBaHHSA, Ae(ekTH Ky30Ra, KapTepis arperarlB Ta IHIN. 38 ZONIOMOTOK
3BAPIOBANEHOIO O0NAaIHAHHA PEMOHTYIOTEH AK MacHBHI (paMy, Ky30B caMOCKHIA),
TAK 1 TOHKOCTIHHI JleTall. BHUKOHAHHS KOMIUIEKCIB 3BAPIOBATLHMX ONEpAIil jyist
pl3HMX JeTaneil € IHAUBIYATHHMM, TIOCHIJIOBHICTh SIKHX BCTAHOBIIOETHLCS
CIRINATICTOM-BMKOHABLIEM 13 HOTPHMAHHAM BHMOT TEeXHONIOI Ta TeXHIKH
Oe3TIe K.

3a ocTaHHI POKH 3HAYHO PO3MIMPHBCA ACOPTHMEHT PIZHOTO 3BaAPIOBAILHOTO
obnanuanns. Y rtexHonoriyHomy nporeci POAT3  —  1e iHBepTopi,
TpaHCOPMATOPH, HAMIBABTOMATH, aPTOHHO-AVIOBI 3BApIOBANbHI  AlapaTtH,
amapaTH KOHTAKTHOTO 3BapIOBAHHA TOINO. 3BaploBalbH  TpaHchopMaTopH
BHKOPHCTOBYIOTECA IUIA PYTHOIO Ta aBTOMATHIHOTO AYTOBOTO 2RAPIOBAHHA NPH
HOMIHANBHIH Hanpy3l 30 B 1 cum 3raproranbHOTo crpymy g0 300 A

Pemont " I‘apE['—II/IM" 3BAPIORAHHSAM YaBy HHIX JeTanei nepeadavae BUKOHAHHS
HACTYTTHIX OTiepalyii: mAroTopka of'eKTa 10 3BAPIOBAHHS, TOMEPSIHIHA MIPIB
IeTali, 3BAPIOBAHHA, HACTYIIHE OXONOIKCHHA [ligroToRka AedeKTHOTO MICIIA
(HanpHKTIAZ, TPpIUIMHA TARYHHOTO ONOKA IDUNHAPIE) MONATae Y peTelbHOMY
CUMINEHH] iX B1J 3a0pyHEHHS T4 3aCBEPANIOBAHHS KIHIIR TpilmuH. [[mirpis mj
3BAPIOBAHES 3MIHCHIOETHCS ¥ MeUax, KOBANhCHKHAX TOpHAX afo 3 BHKOPHCTAHHIM
HAMPIBANBHUX ~ NPHCTPOiB  (1HppadepROHME  BHIPOMIHIOBAY).  3BAPIOBAHHS
SMHACHIOITE 13 3aCTOCYBAHHAM WABYHHMX TIPYTKIE Ta (pIOCY Ha OCHOBL GypH
TexHITHO!. OXONOMKYIOTh GIOK TIOBITRHO PA30M 3 HATPIBATEHHM TPHCTPOEM
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(TmivIro).

Jlost P 3RapioBaHHIM aFOMIHIEBHX JIETANEH 3aCTOCORYIOTE apFOHHo—,uyFOBHI‘/’I
croci6. Apro, ki GesnepepBHO MOJAETECS, 0OMeKye JOKAThbHe HATPIBAHHS, a
TAKOX 3aXHIlae PO3IIIABIeHMI MeTal OBa Bif NIKUIIHBOTO BILTHEY KHCHIO Ta
a30Ty IIOBITPA. BHacHiIok HEoTo 3anobiraeThed JKONoOIeHHIO TeTall. 3a eneKTpol
IpaBEHTH BoNbGpaMoBiii cTepmeHb. DmocH 1 eMeKTPOOHI MOKPHTTA, IO
BHKJTHKAIOTH KOPO3IEO 3BAPHOTO TTBA, PeTeNbHC BHAANSIOTE 10 GIUCKY. ApPTroHHO-
JIYTOB1 ATIAPATH TIPAIIOIOTE ¥ AI1AMA30H] 3BAPIOBATLHIX CTPYMIB 5-160 A 1 ToMy X
MIHPOKO BHKOPHCTORYIOTE I ac BapIOBaHHS METATIE PI3HOI TORIIIMHH.

ApwmatypHi pobOTH BKIIOYAIOTE 2aMiHY (3HATTS T4 BCTAHOBJIGHHA) BiTPOBOTO
CKJIA, OTYCKHHMX CTEKOJ, YIIUILHEH MTPOPI3IB JiBepeil Ta PEMOHTY BClel apMaTypH
Ky30Ba — (3aMKIB, JIBEPHHMX 34BICIB, cpiKcaTopiB cxronyiiiMauiz Ta 1m). P ix
nonArae y posbupanHi, gedeKTyBaHHI, BIIHOBICHH! afo 3aMiHl TOTIKOIKEHIX
neraneil. BiapeMOHTORaHy apMaTypy BCTAHOBIICIOTL HA MICUA 3 HACTYTTHHM
perymoBaHHAM. Po0OTH BHKOHYIOTE 13 38CTOCYBAHHAM IMPOCTHX IpHHOMIB Ta
CTIOCOBIBR, CTIRIIANLHOTC oONaTHAHHS, MPHCTPOIR, IePeR AHIX Ta TYMOBHX KHAHOK,
omnpapok. KoMITTekcH orepalliii BUKOHYIOTHCS 38 THAWBIIY ATbHAMH TIPOTPaMaMi.

3.5.7. Mapoysannui podoTn

Dapbypanbhl poGoTH TepedayaioTh BUKOHAHHS MOBHOTO, 30BHINIHBEOIO TA
yacTkoBOTo dapbypannst kyzosa AT3, #oro arperariB. Ciof[H K BUIHOCSTLCS
onepallii 3HATTA cTapol dapbu, oummeHHA neranel Ta I1HMI INATOTOBUL 1
3gBepInanbHl poSoTH. JA NMerkoBMX aBTOMOOINE Ta aBTOGVCIE ZONATKOBMMH
MO¥YTh GyTH poGOTH 3 HAHECEHHS aHTHKOPO31ITHOTO Ta TPOTHIIY MHOTO TIOKPHTTSL

[Morne d¢apbypannsi Kysora Tnepeadauac (pap6yBaHHH 30BHINHLOT  T&
BHyTpilmHBOI (B T. 4. [OHHMIIA) IIOBEPXCHE, TOpL[lB OTEOPIE Ta BHYTPIIIHIX
MOBEPXOHL IBepelf, caloHy, MOTOPHOTO BIACIKY Ta GaraxHuKa. 3OBHIIIHE
dbapOyRaHHA Ky30Ba OOMeXyeThcd IHINE HOTO 30BHINTHBOKY TIOBEpXHERD (0e3
MOTOPHOTO BIJICIKY, OATAiKHMKA) 3 TONEPEHBOIO 130ISIIEI0 TIOBEPXOHD, SIKI HE
nipnsaraoTs dapbyeanmo. I1ix yac gacTkoBoro hapSyBaHHa TOKPHBAIOTE eMATIITIO
omgHy abo IeKimbKa AeTaneil Ky20Ba 3 mMAOWpAaHHAM KONLOPY i OCHOBRHHH KONip
Ta 3 TIOTIEPe AHLOIO 130JHITIET0 TIOBEPXOHE, AKI He TUIATAIOTE GapOyBanHHo.

Saransauil TexnororuHMiA nporec GapdyransHux pobit (puc. 3.31) BrIOUAE
B cele: Hl,[[l"OTOBKy MOBEPXOHb, TPYHTYBAHHS, MITATIIOBAHHS, TLNQyBaHHL,
HeHEeCeHHA MPOMIKHHX Ta 3aBEPIIATEHOTO mapie q)ap6OBoro TOKPHITA. IIpn
IIEOMY CYBOPO ZOTPHMYIOTECA PEKIMIE CYIIIHHA KOXKHOTO 13 IHX IAapiB.

Micrere mindapboBVBaHHA 3MIHCHIOETECA 3 BHKOPHCTAHHAM IITATENIR,
nundyealbHIX KpyTriB, nenzms Ta dapboposmwnosadis (micToneTis). Kyzor
ARTOMODIIA q)ap6y10Tb 3  BHKOPHCTAHHAM  YCTAHOBOK TOBITpAHOI  afo
GeznoBiTpAaHOL Aii.
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BuaaneHHs 1a0n0BAHHS! Buaanenna liaroTosKka MiaroToska ao
sonom Ta Gpyay NOBEPXOHb haply sanbHoro NOBEPXOHE hapGysatHs
4 NOBEPXOHE, i Kyaopa, siki noKpUTTA A0 niathapBysann omeMInt
nianaraoTs HE NS A0 TE Aerapen
AHTMKOPO3IAHOMY JAKMCTY
IBXNCTY

‘ L
Bunanenns
CTapore wapy

Jne )‘m;lm 1HE! ‘

‘ | CpyHTyBaHHa |

HAHBEEHHE AHTIKGRHIIAHOTD ] — 1 Wnatniosanns |
npenapary |-

Cywitna | Wnichysanna |

rzﬁmprumnxmﬁ ———— | Oapbysams |

36epitanns nodapGosanx asromobinis

Pucynok 3.31 — Cxema TeXHOJIOMYHOTO Npotiecy Ha gapOyBanbHiil AUThHMIN

Cymmunsg GapGoBOTO MOKPUTT BHKOHYIOTH Y cTEIansHuX (hapOyBanbHO-
CYNTHIRHMX KamMepax alo 3a JOTIOMOTO TIepecyBHHX 1HQPAYePBOHNX TaMITOBIX
¥ CTAHOBOK. Cy1acHl KaMepH MAaroTh MeTaleRe MalbRaHITHe [OKPHTTS, BUKOHAHE 3
TepmocTiiikoro (o 160 °C) marepiamny.

O66mBHI poOOTH BKIIOYAIOTEH. 3HATTS T4 BCTAHOBIESHHS OOOMBEH Ky30EQ,
BUTOTOBJIEHHS. HOBUX jeraliell oOOMBKM Ky30Ba, po30HMpaHHM, BHIOTOBJIEHHI
YOXJIB JUI CHAIHE AT3 Ta Y TETUTIOBATHIX YOXINB JJIst ABHTYHIB. KpiM 1160TO,
PEMOHTYIOTh {3 n(npe60}0) 1 MeTaleBl KapkKacW CHAIHb. BibimicTh omeparnii
lTpOCTl 33 BHKOHAHHAM, 1 He HOTpeSyIoTh BHCOKO] KBamq)lKauu peanizyioTeeA 3a
IHIWBITYaThHIMH MPOTPaMAMIL Cepen CIIeINaTBEHOTO ofIaTHaHHA
BHKOPHCTOBYIOTH IMBEHHI MAIMMHK [T poBiT i3 MKIPowo, cTeHx M ob60HRaHHA
MOAYINOK TA CIMHOK CHJIHB, CTLT JIIIsT 3aKp1iHNx poGiT.

Texuomoriunuii npotec P cwlidb BKIIOUAE OMNEPaIli: TIOBHE pO3GHPAHHS,
YCYHEHHS TIONTKODKSHBL Kapkacy, AedekTyBaHHs T4 3aMiny (3a norpeboio)
TPy KIH; BCTAHOBIEHHS! HOBO[ MOAYNIKM 3 TYGYACTOrO TOPONOHY, CKIA/AHHS
CHAIHE 3 BHKOPHCTAHHAM CTeLialbHOTO CTeHIY.

Jeperoobpobni poboOTH BHKOHVIOTE 3 METOI0 BHTOTOBIEGHHS Ta 2aMIHH
MOIIKOMKEHIX [epeR'AHNX IeTanell eaHTaxHO! IImaTdopMi, BUIOTORIEHHA Ta
CKIIAHHs GOPTIB 1 MYIIOTH aTGopMu, 3aMIHK GOPTOBMX 34BICIB, TEKIB, 3ATIOPIR
Tomo. lIpH IEOMY 38CTOCOBYIOTE MPOCTL IPHIIOMI T4 cIIoco8H Ipalll, cliellianbHe
obnagHAHHA (yHlBepcaJ‘[BHHH AepeBOOOPOGHIIH BEPCTAT, CTEHI ML PEMOHTY
mraropM), OKpeMi KOMIUIeKCH ofepallill BHKOHYIOTRCH 38 1HINBINYaTBHHMH
TIpOrPaMaAMIL
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IIuranuna JJIH CAMORKOHT pOJIH

STxmu ozHakaMi 00yMOBIEHO (GYHKITIOHATEHE pi3Hadenns ATII?
Ja yoro npumznavena BTE ATIT?

i s TO nepenBauae po BuxkoHanus «lonowenust mpo TO 1 P
TPAHCTIOPTHAX 3ac001B aBTOMOGUIEHOTO TPAHCTIOPTY?

ST omepartii Bxmouae B cebe TeXHONOTITHMH Tporiec MATTE AT 37

T exHOMOT1S BUKOHAHHS KPITHIBHIX pOGiT?

OcoBMMBOCTI BHKOHAHHA MACTHIIBHO-0THCHIX POBIT?

OcobIMBOCT] BHKOHAHHS €1EKTPOTEXHIYHIX POBIT?

Texnonoris Bukonanust TO nmanuBHO anapaiypﬁ‘?

9. OOmagHapnd, sike BHKOPHCTOBYETRCS /IS onepainitz TO 1 P xomc AT3?
10. Tlepeniuith xapaKTele p060TH 1P AT3?

11, HazriTt 0CHOBHI BHAHM HiNHoMHOTO oGNamHaHH?

12, HazriTb 0CHOBHI BHAH CIIOCAPHO-MeXaHITHOTe 00IagHaHHA?

Wb =

2N Ov
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4 OCHOBH JIATHOCTHUKH TEXHIYHOI'O CTAHY
ABTOTPAHCIIOPTHHX 3ACOBIB

4.1. 3apnaHusA Ta BUAH TeXHIUYHOI JiarHOCTHKH

T exHOMOTIUHIH Mpollec BM3HAYEHHA TeXHIUHOTO cTany AT3 Ge3 po3bupaHs
1 BHCHOBOK Tipo moTpifre TO afo P HA3MPAIOTE AIarHOCTYBaHHAM. JliarHOCTHEA
MATPHMYE HAa BHCOKOMY piBHI HamiiHicTs AT3, 3MeHIIye BHTPATy 2amacHHX
YACTHH, MaTepiamis 1 TpyaoBuTpaT Ha TO 1 P, masuniye npoxyktreHicTE AT3 Ta
3HIDKYE cODIBAPTICTH MePEeBeReHb.

TexponoriuHui Ipollec MIATHOCTYBAHHA BKMOUae B cede OTPHMAHHA 1
omnpaigoBaHHa iHbopMarii mpo TexHiuHWH cTtaHn AT3. Yce miarHOCTHIHE
o0NagHAHHA 34 IPIRHAYeHHSM 1 (QYHKIIOHATEHMM CIPAMYBAHHAM MOMKHA
TMOAITHTH YMOBHO Ha ABI TPYymH — INMA BUMIDIOBAHHA TEAPAMETPIB 1 114
BCTaHOBNEHH: AiarHozy (puc. 4.1).

| KouTponsHo-giarHocTHyHe 06nagHanHs

T Ars aHaniay i cHHTe3y JiarHocTHIHOF
inghopmauii

Crewgn 4na iviTayii pexamis poboTa, |»

Erepris, it auas,

epesTUBHICTE poboTi AN TECTYBaHHA

] lpunanu Ta HCTRYMEHTH, ki
BiGpaujii, wym GpikcyioTe napameTon

BOMETDHYHI NAPaAMETH| Ocyunorpadin
pyxomux getanei

Tuck, BHTRATH PIAVHI,
rasis

C rpoGockony

Criexrorpagm,

Temneparypa .
Rate rpagponobyosysadi

Hanpyra ra cuna
crpymy

XimivHui cknag

; . riYHi aeTOMATH
BI4MPALYbOBAHNX r33I8 Sloriau agra

[
:

m
Q
|:| 3

KinpkicTe npogysTie
IHOLIYBAHHS

Pucynok 4.1 — Knacndikaiia KOHTPONBEHO-IIATHOCTHIHOTO 00148 HAHHS
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Jiarmoctiry AT3 wacTo 3mifiCHIOIOTH 28 30BHINIHIMH O3HAKAMH, K1
Biz[o6pa}KaIOTb 3MIHH TEXHITHOTO cTaHy (Bibparmi, Iy M, TeperpiB Ta iH.). 3MiHa
IeAKHK TeXHITHIX HapaMeTplB AT3, Takmx fAK: TaTbMIBHHI IUIAX, HOTy}KHICTB
IBUIYHA, BHTpaTa IANHBA 1 MOTOPHOI ONHBH, JOBKHHA NUIAXY BHOITY Ta iH.

Icnye npa Buan miarHoctuky: JI-1 ta J1-2.

[Tpu nporeperHi -1 ,I[ial“HOCTy}OTBCH MEXaHI3MH, K1 sa6esneqy10Tb 6esneKy
pyxy AT3 (mﬂleBHl MEXaHIZMIL, MeXaHi3MH KepyBaHHS, MPHCTPOI OCBITeHHA 1
CRITTIOBO! cHTHAMIZAII] TA TOKCHIHICTE BIITIPAIlbOBAaHIX [a3ip z[BmyHa)

[Ipu nmposenenni J[-2 miarHOCTYIOTECS TATOBO eKOHOMIWHI TOKasHUKH AT3 i
BISIBTIOTCSA OCHOBHI HECTIPABHOCTI AarperaTtie, CHCTeM Ta MexaHisMmie. J[-2
BUKOHYIOTE Tepen TO-2 T1a IIP, mnsg WATOTOBKM 1O PEeMOHTHHX pOBIT Ta
3MEHIINTH Mpoctoi AT3.

Jl1arHOCTHEKY BHKOHYIOTE 38 TOIOMOICIO JiaTHOCTHIHIX IPHCTpPOIR, CTEHAIR
Ta TPHIaIB.

4.2. Texniuna giarHoctuka /I-1 Ta obaagHaHHA 1014 11 MpoBeXeHHS

[MIeuako Ta 06 €KTHRHO TepeRIpHTH cTaH cucreM AT3, siKi BIUIMBAIOTE HA
Geserneky Pyxy HA CHOTOMHINTHII JIeHh MOMIIHBC JTHIIE Y Pasi BHKOPHUCTAHHS
CYYACHUX JTATHOCTHUHMX TPWIgNIE — MHIH piarHocTikd. Ha Takux miHISX
NEPeBIPSIOTh CTAH TANBMIBHOT CHCTEMH, MUIBICKH, NPHIAJIIB OCBITIEHHS Ta
CBITJIOBOT CHTHAIZAINI 1 1H.

CImcoK HeoOXIAHOrO OoO0NagHAHHA BKIIOYAE CTEH7 OOKOBOTO BlABEEHHS,
CTEHJ] TIEPEBIPKHM AMOPTH3ZATOPIR, CTEHJ AN TIEPEBIPKH TANbM, 1HCTEKIHHMH
MIHOMHIK, anaparypy JJis BUSBISHHs JTHOQTIB, NPHIAJ] JUIS TEPERBIPKM HATIPSIMY
cBiTna dap a 1H.

4.2.1. Ileperipka cTaHy aMOpPTH3ATOPIB

Hafipawusimmm  enemenrom  myisickn  AT3 e amoprmsatopu.  Bouwm
MEPEITKOMKAIOT: PO3BUTKY KONHBAHB, M0 BHHHKAKOTH TPH HAI3ML KOMC Ha
HEPIBHOCTI JOpOTH. [IpH HECTIPABHIX AMOPTH3ATOPAX TMOPYIIMYETHCS HeOOXITHHI
KOHTAKT KOJIECa 3 JIOPOTOIO, 10 BIUTHBAE Ha OE3IIeKy PYXY.

Toura OINHKA TPATE3AATHOCTI AMOPTH3ATOPIB BHKOHYETBCS 33 JIOTIOMOTOIO
CTEIANBHUX TPWIAIIB 1 cTeHmiB. Hum icHye JeKUTbKA METOMIB JIATHOCTHKH
AMODPTH3ATOPIB: 38 JOTOMOTOIO JATYHKA TIRPEMIMISHHS, TECTYRAHHS 38 JOTIOMOTOIO
PI3KOTO TANBMYBAHHSL, MOK-TECT T4 METO/[ BIOPAI[T KoJic.

[Mpuammmn poboTH cTeHAa (pHc 42) mna HepeBipKPI aMOPTHATOPIE TAKHIL:
micTst BeTaropnenHa AT3 Ha cTeHmi, A0 KoMic OMHIE] 0cl TABOMMTCS 3YCHILI, STKE
BHKIHKAE KOTHBAHHA Ky20Ba, a PasoM 3 THM 1 aMOPTH3ATOPIB. 3a pesyibTaTaMu
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TECTA KOMIT FOTep CTeHNA BHPAXOBYe KOhIIeHT 3aTyXaHHI KOTHBAHE AT KOKHOTO
aMOpTH3ATOPa. PesyIETaTh MepeRIpKH aMOPTH3ATOPIE BHAAIOTLCH Ha AHCIIeH abo
(Ta) Y BUITIAMI PO3APYKIBKH Y HHX MOKYTE OYTH MPHCYTHIMK Tpadiki KONTHBaHE,
BaTOBé HABAHTAKEHH: OCel, 3HAYEHHS O0UMCIeHMX KOe(hilleHTIB I KOMHOTO
aMOPTH3ATOPA, PL3HHII KoeillieHTIB A KOMIC OfHIe] ocl Ta 1H.

6)

Prcynok 4.2 — Komim ioTepH#it cTe 1 J7s EPERIPKN aMOPTH3ATOPIB ipMu
HOFMANN: a — miardopma 3 aproMod1IeM; 6 — KOMYHIKAIHHA cTi1iKa cTeHya

4.2.2. Ileperipka cTaHy raaibMiBHOI CHCTEMH

HafiGinpmoro nommpenns HaOylIa KOMIUIGKCHA JIATHOCTHKA TAITBM, KOJIH
BHMIPIOIOTh  3aTallbHl  TIApaMETpH TPOIecY TalbMYBAHHS: TANBMIBHHH IIIIAX,
CYMAPHY TANLMIBHY CHIY Ta i PO3MOALT MK KOJIecaMH aRToMOOUIS. BusHaueHHs
TaTBMIBHHX siKocTel AT3 BUKOHYIOTERCS HA POTHKOBMX 1 MIATHOPMHMX CTEHJIAX.

Jlng crenmoBHR BHMPOOYBAaHL BCTAHOBIEHH! HACTYIIHI MApaMeTPH: 3araibHa
MUTOMA TANLMIBHA CHIIA, YAC CHPAILOBYRAHHS TATBMIBHOI CHCTEMHI, KoedilfeHT
HEPIBHOMIPHOCT] TATBMIBHHX CHJI KOJIC OJ(HIET OCl, 3yCHIUIS HA OPraHl TpHBOJA
TAbM Ta 1H.

Ha chorofminimiii ieHs 1cHye KUTEKA METOIR JIATHOCTYBAHHS TA BMIB CTEH/IIB!
BHIPOOYBAHHS HA CHIOBHX PONHKOBHX CTeHIAX, BHITPOGYBAHHA HA 1HEPITIHHMX
PONHKOBHX CTEHIAX; BHIPOGYBAHHS Ha TATQOPMHIX TAThMIBHHX CTEHAAX.

Haiibinpimoro nommpents OpH IarHoCTYBAHHI TANBMIBHOT CHCTEMM HAOYITH
POMMKOBI TanbMiBHI cTeHOu (puc. 4.3), B OCHOBI pOoOOTH AKMX JNEKWTH TPHHITHIT
BUMIPIOBAHHS TATBMIBHOI CHIH, 10 TepeaacThes Bif komic AT3 uepes pomukm
DaTaHCHUPHOMY eIeKTPOABUIYHY. TampmieHa cHna CIIpIHMAETECA

63



TEH30METPUIHAM JATYMKOM, 3 HACTYIHOIO 00poOKoio pe3ynbTaTiB Ha EOM i
BHJIAYCIO 1X HAa eKpaH MOHITOpa Ta MpUHTEP.

OnopHi PoTUKA TPUBOAATECS B 00epTaTbHUN PYX 13 33JaHOIO ITBHIKICTIO BiJ
GanaHCHPHOTO JIBUTYHA. PeakTHBHI MOMEHTH, IO BHHUKAIOTH TIPH TalbMYyBaHHI
nepealoThed Ha JATIHKH, 9KI BHPOOISIOTH eMeKTPHYHI CHTHANH, TPOTIOPINiiHI
rampMiBHIM cwii Ha ponukax. CHTHaIHM BiJi JATYUKIB HaAXOAATh Ha CTIHKY
KepyBaHHS, e o0poOIaioThes poOOYOI0 MPOrpaMor0 i pe3ylbTaTh BAMIPIOBAHHS
BHBOJIATLCS Ha eKpaH abo MpUHTEP.

Pucynok 4.3 — KoM toTepHuit cTeH 1 1714 TepeBipku TaIbMiBHOT CHCTEMH:
a —matdopma 3 apToModineM; 6 — aHanoroBe TabI0 cTeHIa

4.2.3. IlepeBipka cTrany migBicku AT3

Tounicte Ta 00’¢kTUBHICTL MlarHocTHKH miaBicku AT3 ¢ HeoOXimHUM
eneMedToM miarHOCTHEKM AT3. OCKIIbKH CHpaBHICTh €MEMEHTIR  IijIBiCKH
He3mocepeIHbO BIUTMBAE Ha OE3MEKY PyXYy.

CTeHan AN NMiaTHOCTHKH MiJBICKM HA3HMBalOTH TecTepamu mrodTiB. Tectep
modTie (modT-meTextop) (puc. 4.4) n03B0Nge OTPUMATH Bi3yalbHY 1H(OpMAIIO
npo ctad migBicku AT3. AT3 3ynuHAeThCA MEepeAHIMEA KoJlecaMd Ha JIBI TUIACTUHA
(mnomazaxu), SIKi M €0 TipONpHUBOA, 3 YacTOTOIO TPHONHM3HO ONUH PyX B
CEKYH/LY, IEPEMIITYIOTLCS B pizHI OOKHM, CTBOPIOIOUM Ha KOJIecax IMITaIlifo pyxy Mo
HepiBHOCTAX goporu. 1lpu npoMy MOXKHA BHABHTH HAsBHICTL TPAHHUHKX MIOPTIB Y
3WICHOBAHUX BY3IaX: KYJIbOBUX ONMOpaX, MAapHIPax pYIbOBHX TAT, Y MICI MOCAIKA
COINKH KepMa Ta iH. A TAKOK BUABHTH MicCIlsI BUHUKHCHHS P13HUX CTOPOHHIX CTYKIB 1
CKPHITIR.
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PucyHok 4.4 — [Inomasaka TecTepa MO(TIR NiJBICKH

TexHIUHHA ¢TaH PYNLOBOrO KePYBAHHA JiaTHOCTYIOTH 32 3HAUSHHAMH N0dTY
PYALOBOrO KoOJNeca Ta 3yCHIIAM, fKe MPHKNAnacThes A Horo MOBEpTaHHA.
[Tpunag Ans MepeRipkH PYNLOBOTO KEPYBAHHS HAa3MBAaeTheA — Mo Tomip. [Tpunag
CKTANAETBCA 3 NPYKHHHOTO JHHAMOMETPA {3 INKaN0l0 (3aKpiMMiOEThCA HA
PYILOBOMY KONEci) TA CTPINKH, SKa KPiMUTHCA A0 PYTROBOTO KONECA. 32 MKATAMH
NpHIaAy BH3HAUaKWTh ModT — BiNbHHA Xif Ta 3YCHILIA Ha HOTO MOBEPTAHHA.

4.2.4. TlepeBipka Hanpamy ceitaa gap

HenparHabHE PEryNOBaHHA cBiTna ¢ap MpH3ROAHTH 70 aBapifiHAX cHTyallif
HA 10p03i B YMOBAX HEOCTATHLOT BHAUMOCTI a0 B TeMHHIH Uac JodH. ko dapu
MOTaHO OCBITIKIOTh JAiMAHKY Jopordn mneped AT3, To BoAift He 3AaTHHH
MOBHOI[HHO ONIHATH CHTYAI[Il0 HAa J0p03i, MBHAKO | NPAaBWILHO NPHHAHITH
pilieHHs Jnd VHUKHEHHS apapifiHol cutyamii. fkmo dapu mimHATI Bropy, To
30iNbMYETECA HMOBIpHICTE Toro, mo AT3 3acminuTe BOfid, AKHH pyXaeThcd
nonepeAy aéo No IycTpidHIH eMy3i.

ITpn uroToBNeHHI AT3 000B'I3K0B0 BHKOHYEThCA PETYIIOBAHHA CBiTna dap,
ane micma mpoGiry 15000...20000 kM uepes BiOpanii, ycagky Npy:KHH MiIBiCKH,
HE3HAYHHX IOMEKOAXKEHE 0amnepa (apH 3MiHIOKTE NOUATKOBI YCTAHOBKH. ToMmy
BHpoGHHKH AT3 pexoMeHAVIOTH nepiofiuunHo 1.2 pasu Ha pik aGo KOKHI
20000 KM, mepeBIpATH 1 PETyIIOBATH CBITIO dap.

Jins mepeBipKH TEXHIYHOTO CTaHY Ta PEryNIOBaHHA MapaMeTpi® ceitna ¢pap AT3
BHUKOPHCTORYIOTh MpHIaA — pernockon (puc 4.5). TIpunaj A03BoNse NPOBOTHTH
HAcCTYIIHI BHMIPIOBAHHA:

- BHUMIPIOBaHHA KYTiB HAXHIY CBiTIOBOrO myuka dap aBToMoGinis;

- BHUMIPIOBaHHSA CHITH CBITJIA 30BHIMIHIX CBiTIOBHX NpHIAiB;
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- BHMIpIOBAHHA 1Uacy Bil MOMEHTY BMHMKAHHA IOKAXIHKA IIOBOPOTY IO
TOSEH TIePIIOTO IPOOIHCKY.

Pucynok 4.5 — [Ipunag Ans nepeBipkH HATIPAMY cBITNA (ap

4.3. Texniuna aiarHocTHKa JBMryHa AT3

[Ny miarsocTrkoio ABMryHa AT3 poayMIIOTE NPOIEC BU3HAYSHHS MPHYMHH
HECTIPARHOCTI. 3ac00aMHM JIATHOCTHKH € CIIeTNANbHI TIPHCTPOT, CTEHAM T4 JaBaul,
SIKI TTPU3HAYEHI IS BHMIPIOBAHHSI TIAPAMETPIB JIBHTYHA.

3acobu marnoctrku ApuryHa AT3 nogustoTs Ha JBa BUAM: BOyioBaHl B AT3
T4 30BHITITHI.

B6ynosani 3acobH JIArHOCTYRAHHS € CKIagoBo0 dacTHo AT3 (aBaul Ta
NPWIa/n). IX BHKOPHCTOBYIOTH /U Oe3NepepBHOTO KOHTPOIIO TAPAMETPIR
TEXHIYHOTO CTAHY He TUILKH JBHryHa a 1 AT3 B 1inomy.

3oBHIIIHI 33C00H AIATHOCTYBAHHS He BXOJATEH ¥ KOHCTPYKIND AT3. Jo Hux
HaJe¥aTh: CTATIOHAPHI CTeHAW, TIePEHOCH] MPHIAIH Ta CTAHIl1, CKAHEePH, MOTOP-
TecTepH, ocipmorpadu, cTpobOCKOIH, TA30aHANZATOPH 1 AUMOMIPH, EHIOCKOTIH,
KOMIIPECOMETPH T4 1H.

Y BINOBYIHOCTI A0  HopMaTuBHOI  jgokymenrami wa TO 1 P
JUATHOCTYBANBHUMHI TapameTpamu AT3 MouyTh GyTH: BUTPATA NANHBA, THCK
HAMPHKIHI[ TPOIECY CTHCKY Y IHmHApax, THek macta, smict CO, CH 1a NO, y
BUINPAIBOBAHMX Ta3aX JBMIYHA, MIHIMATLHA YacTOTA OBEPTAHHS KONIHYACTOTO
BaJa, PO3PITKSHAS ¥ BITYCKHOMY TPpyGOMPOBOAL, TIPOPHB Ta3iB v KapTep JBUIYVHA,
piBeHs BiOparlii, MeperpiB ABWTYHA, HETPAaBINTBHA 3MIHA KyTa BHIEpPSIXKEHHT
3aTAMoBaHHA 460 BIOPCKYBAHHS, TIepeliajid HATIPYTH Ta 1H.
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4.3.1. OdnamesaHHA T4 JlaTHOCTYBAHHA MBHTYHA Ta 0T 0 CHCTeM

Jo npunamie mlarHocTyEaHHA OEECYHa ATS Hale®aTe. CEaHepH, MOTOP-
TECTEPH, OCOHIOrpadH, cTpob0CKONH, ras0 aHAMSaTOPH 1 SHMOMPH, EHIOCKOIH,
KOMIECO METPHE Ta 1H.

Tepuinom «canepy (pucd 6) HasMBak Tb NOPTATHEHI KOMI HTEPHI TECTEpH,
Al CAVEATE O0A DIaCHOCTHEH PISHHE eMEKTPOHHHY CHCTEM KEpVEAHHA, [IIAI0M
SYHTYEAHHA UHGPOEOi 1H opMari mo mHil marHocmHuHoro poz enmy AT3. IcEye
EEMHKA KANBKICTE CEAHEPIE, Al BIOPISHMOTRCA  CEOIMH  § VHEIOHATEHHEMH
MO KM EO CTAME.

PospizuAmTe CEaHepH VHIBEPCANBH] Ta OHICPCEE  (CIELiANLE OB aHL).
WHIEEpCAMLHI CKAHEpH OOSEONAKTE MiarHocTyEaTH ATS pisHHX Mapok, ale He
OakTh OOBHG 1HGOpMAN U0 CTOCYETHCA HECTIPABHOCTER. A CHOENiamsoBaH]
CHAHEPH PO3SpaXoBaHi Ha marHocTHEY ATS ofHoro eHpoBHHKA 1 J0SEONARTEL
OOCKOHAMEHO OOCIIEYEATH Ta HAEITE SMIHIOEATH HOr0 DapaMeTpH.

Pucyrowx 4 § — ApTo Mo BANBHER CEaHep
MoTop-tectep (puc. 4.7) — npHmam, B AKOMY HE EHKOPHCTOBYETECA KOOEaHA
iHG 0P MAIA, L0 HaOXOOHTE B GUI0Ka KEpVEAHHA, a 3afiAHl aHANOTOEL CHIHAIH
E1Nl S0BHIIIHIY NaEaYiE, BECTAHOBNeHHY Ha AT3
MUTUp-TEETBpH EHEOPHCTOEYESTE LA BHII.I]ipIOBaHHH CHTHAME 3 BynEb-mxHx
OAEadiE CHCTEMH BHENEHHA, 3AIAMOBAHHA B AKOCT TecTepa abo ocummorpada
Pesymerati TecTE NPefCTABTOTECA AK B UMOPOEOMY, TaK 1 ¥ OPVHOBAHO MY

BHFJ'IH,JJ;I.
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Pucynok 4.7 — Motop-Tectep

Ocrmnorpadl  TIpH3HAYEH] U9 BUMIPIOBAHHS [EAPAMETPIE 1 BI3YATBHOTO
amanisy (opMHI CHTHATIE B OYIL-IKIX elneKTpHiHmX cHereMax AT3. 11 TpITAIH
OO3BOILIOTD, Ha BIIMIHY Bl TecTepis IIOOAMMTH MIPOLeC 3MIHH HAIPYTH INT Hac
pobotu cuctemu AT3, gKa MArHOCTYEThCA.

Mymtamerp (pre. 4.8) — GaraTodpVHKITIOHATBHIE TIPIIaN, IKHH JO3BOIIE
BUMIDIOBATH HAIpPYTy, CHIY CTPYyMY, €MKICTh, IHAYKTHBHICTh, TEMIICPATYDY,
gacTory Ta iH [{udpopi MyNETHMeTpPH MaiTk rpadiumii nucrmedi mng
BimoOpaskeHHA hOPMH CHTHATY.

Pucynox 4.8 — Mynetimerp

Byzmm ta arperaTy, y SKUX IPOXOJIATH MEePIOJMHHI, 3BOPOTHO-TIOCTYIAILH] Ta
0DepTOBl PYXH, ,[Llal"HOCTYIOTb 3 BUKOPUCTAHHAM CTPODOCKOMMHOTO eheKTy, CyTh
AKOTO TOMIra¢ B OCBITIOHHI PYyXOMOI IeTall KOPOTKOWAaCHIMM CIamaxaMi 3
YACTOTOD, IO JOPIBHIOE HAcTOTL OOEPTAHHSI, CTBOPIOIOMH IIPH ITBOMY YSIBY
Hepyxomol metani. Jng mIarHOCTYBAHHA CHCTEMH 3allalTOBaHHT BHKOPHCTOBYIOTD
crpobocKon (pHc 4.9). Bix 3a 1onoMoroio crerianbHux 3aTHCKa1B IPUETHYEThCA
JIO CHCTEMH 1 Jiae 3MOI'Y OLIHIOBATH IIPABUIBHICTE BCTAHOBJICGHHS POBIIONIIEHUKA,
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KOHTROIHEATH pofoTy BLAIEMTPOROTD TA BakyyIMHOTD PeryIATOPIE, BRLIPEOEaTH
KT BELIIGREAEHEA 7 ATTATIFOE S,

Prueyror 4.9 — Crpofockon

Tazoamamizaroper (pree. 4100 e cfpEeme OpeIaganss A f05SEOIAHTE
EMMIPEOEATH CEIA] BiATIPATEOEBAREY Tasib AerTyHa ATZE Apamiz crmamy
BiJIPAITE OFAHIN Ta™Es Zac iHGopMaIin Opo CIPaBHICTE OCHOBHMY CHOTEM
AEBPTVEA: JHET SHHA T4 TATTATHEAHEA. Fpin Toro0, Ta7 0aHAIIZAT 0 £ OCHOBHMII
TOPETAZOM AIA PeCYIEOE aHHA CHCTEME BIETEHHA HOPM IOF0 TOECHUEOCTI
EiJIIPAITE OF AHIY TasiE.

Cyuacki Ta0aHASaTOpH FEIO0TE SMOTY BREELAPIOEATH Bxucr GO, CH,
COg, Og Ta MOy & rTaros wacToTy obepTaMma KOMIEMACTOrO Bana AEMTYHA,
TEMIIEPATYRY MACTa i s {ax 0FYE ATH Eoedill fHT HAgTHIEY IOEITHA.

Prooymoe 4.10 —IMazoaamizaTop

JiaTHOCTYEAMMAM CHOTEME CHMENEHHA S eINE  BHTHAUACTRCE  AMMENCTE
EiJTOAITE OF AMIDE TasiE 400 BricT casl grodontpanas (pie. 4,11,

k)
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Preymor 4.11 — Heraonap

Hrmaondp ckMagacTecA 5 DMoKa pyuHOTO VIDARMEEAL, fmoka oImecmoro
FaTE A 3 MpobEEEOM JEMEO CT1, I €3 0 eIe KT EHOTD ATHHES JacTOTH 006 (T A
i BaTTHEA TEMIEpETYRH MACTE, 8 TaRoE 5 cHYEAIRHOND i MepelEesoro KabemE,
Mporparere zabesmederma safesietye OpOCTOTY IOE GEHHEA  ERLALEOEAHE.
EBmraproe xoedimiesTt rycTeemr gioday, obepTH gEITYHA, TEMIepaTyRy BMacma
PesyImTaTH BROA {EOE AR BiA0 Of £3AF0TE CE Ha BIIOIH {1yt Or O YIIPAETTIFE.

Ao gomorassoro obuagHaHEA ANA FIaTHOCTRHEM AEMTYHA Ta HOTO CHCTEMI
BifHOCATE. KOMIOpeCOMETHH 1 EoMIpecorpadisl BaRyyMMeTRH, CTETOCEOIDH,
EEL0 CE OTTEL, TTHEEMOTE CTEE T4A {H.

CICHOBED@ MapaleTpon CTAHY IPUHHADOIOPINEEE 0] THYIR € KOMIOpecid —
THCE Y IFONHA ] HATPHEIHIT IPOITecy CTHCEY.

Olepoke 3acTOCYEARER ATA OLMEEM CTAHY IFIHHAHOIOFIEESE O] TEVIEL Mas
criocib BMEHAUEHHT KIMBEOCTL TaFE, U0 DpOpPEEARTECT ¥ KapTep EiTyHa CTad
OEfEII0 EOEHOCD LIOHHAPS OIHKEOTE 73 KOMIPECIER ¥ HEOMY. DHTIKAHHA
CTECHYTOrD IIOBITHA 3 LEITIHAA W [IOM e EHE], KOIE AOT0 FIIATAHE FAKDHT, BE&a Ve
Ha IHOLIVE AHHA EANeIh, 0f SAEOKCYEAHHA, [IOIOMEY, IHONVEAHHA IFOLHAME,
ETPATY T epMeTHUHOCT] KIIATIAEE Ta PO STEH T O OBEI IEITHA{LE,

Formpeconterp (peic. 4.12), aenae cobor MaEOMETH 17 55ODOTHIN KT ATAHON,
A OSEOIAE EMIAPATH EHITEE ¥ E eIIMUFEY THCEY ¥ IDUNHG I ZEHIVHL

Prcyros 4.12 — Florome coreTper Ana BeHsHHOBID TA T3 0B ZEMTYVHIE | 1),
mroemie (0 1 konampecorpad (8] 1 — HagoHeurem, 2 — MAEHOMETD, 3 — EEHTHIE,
4 — IEON A 3 TIPSR ITEE OF O CAMOTTHCITT, 5 — IIKana; § — ks
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FepMeTHIHICTE HAZMOPUIHEBOTO MPOCTOPY TAKOXE MOKHA BHRHATHTH IO
MAmiHHKD THCKY CTHCHYTOTO TIOBITPSL, AKSe MOOAETHCH V IUNHAD ABHTYHA Uepes
CBluHME oOTBip abo wepez oteip Ana QopeyHrH. [IHepmorectep (pmc. 4.13)
TIPHAHATSHIH 71 BI3HATSHH TeXHITHOTO CTaHy [IHTIHAPOIOPIHEROTO IPACTOPY
oEuryHa. MeTonm TecTyRaHHSI 34CHOBAHME HA BIRHAYEGHHI BENMIHHH TNATIHHI
CTHCHYTOTO MOBITPS, SKe HOI[B.ETBCH y IDULHAD.

CrucHyTe noRiTpsa

Pucynox 4.13 — Cxema TTHEBMOTECTE A 1 — BxigHui mryiep; 2 — PeTyIsTop
THCKY; 3, 4 — MAHOMETPH, 5 — BUXIIHUH IITYIIEp, & — IIaHT, 7 — 3BOPOTHIi
KTnanaH

[IpocnyxoRyBaHHA OBHTYHA ILN 9ac POGOTH IOZBOSEOTH BUSBHTH Oeski
gedexTi, MyMH Ta CTyKi [0 IIPOBeNeHHA MOIMHOIeHO! AIATHOCTHKH. 30HH
TIPOCTYXOBYBAaHHA TIOKa2aHl Ha puc. 4.14.

Ba g gg AR "
R L )
i K ﬁa“n’ o

7 -

Pucynok 4.14 — 30HH TPOCHYXOBYBAHHS JBWMIYHA JUISI BHM3HAUEHHS JledeKTiB
pizumx geraneii: 1,4 — no Beiit BucoTi 1pmbzapa; 2 — Ha pisal HMT; 3 —na pipm
BMT; 5 — v 30H1I KOPIHHHX MUINIMIIHKKIB, 6 — IPOTH OIOP PO3ICALUIEHOIO BaJd;
7 — B3OOBXK POMONINEHOTO Bald, 8 — IPOTH INTOBXATIR KIANAHIB, 9 — IIPOTH
TapuIok Knanais; 10 — 3 ofox GOKIR KIAMAHHOTO MEXAHI3MY B 30HI KOWHOTO
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mamiggpa; 11 — v BepxHiit wactmHi romoexw, 12 — 3 ofox GoKiB Kaprepa
MIECTEPEHE.

JUIA IpOCIyXOBYRAHH IBHTYHA BHKOPHCTORYIOTE PI3SHOMAHITHL CTETOCKOIH
(puc. 4.15).

Pucynox 4.15 - CreTockomm: a — MeXaHUHHH, © — eIeKTPOHHMIIL,
1 — crepwens;, 2 — memOpana, 3 — TpyOka, 4 — CIYXOBI HAKOHEUHHKH,
5 — Ipy:XHHHA IIMAacTHHE, 6 — TenedoH-HABYITHHK

JBHTYH [OTyCKAeThCA JO KCIUIYaTalli IPH He3HATHMX CTyKax
KIIATIAHIB, IITOBXAUIB 1 PO3NOALIEIOTC Bald HA MAITHX 00EPTAX XOIOCTOrO
Xofy. KMo BIMBICHI CTYKH y INATYHHHMX 1 KOPIHHIX IJMIMITHAKAX
KOJIIHYACTOTO Balia, TO JBWIYH JIo @KCIUTyaTarii He mgomyckaeThesd. CTyk
KOPIHHMX IIIMIHITHWKIE TIYXIGE, CHIBHIMM, HIBBKOrO ToHY. CTYK MIATYHHIX
MIIIHITHAKIB - —  CEPeJIHbOTO  TOHY, OUIBIN  J3BIHKWIN, HIE KOPIHHUX
miammumHEKIB. CTYE TOPIMHEBHX TANBINE PI3K0 MeTamvHui. [IpHCYTHICTE
CTYKy BKa3ye Ha 3GUIBIISHHI 3a30p MDK MATEIEM 1 BTYIIKOK FONOBKH IIATY Ha
abo Ha 20UTBMISHIH OTBIp AT MANbId ¥ GOOWININ TIOPIITHS. CTyK TIOPIITHIE
KIan@iounii  TIyxui, SIKiMA 3MEHIIYETRCS B MIPY TIPOIPIBY  JIBHTYHA.
IIprcyTHICTE CTYKIB CBINHTE PO 3HAUHI 3HOMIYBAHHA IOPIIHIB I TiTb3M
mrispa. CTYKH KITANaHiB A3BiHK], BUHAKAIOTE TPH 30G1TBIIEHH] TeTIOBHAX
3a30piB. TOYHICTE AiarHO3a TPOCTYXOBYBAHHA V 3HATHIN MIpl 2aMeKHTH Bi
JIOCBIIY MEXAHIKA.

Enpockon (puc. 4.16) — enunmnii 23acif J1arHoCTHEH, SIKHIT 103BOJsIE Gea
po3CHPEHHA IBMIYHA 3 BHCOKOK TOWHICTIO 3pOGHTH 3aKMOTUEHHA IIOXO
3HOMIEHHA TUIB3H IFITIHAPE, BETHIHHA HATAPOY TRBOPEHD, MIPH MOMIKOKEHHS
IHHITA TTOPITHA 460 MOBePXH] KIATIAHIE.
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Pucynox 4.16 — Exgockon

4.4. liarHOCTYBaHHA 3araJIbHOIC T¢XHIYHOI0 CTAHY ABTOTPAHCIOPTHOTIO
3acody

Y wHaliGinermi mipi zaranbHmit Texmiuaui crad AT3 XapakTepusyIoThes
PIBHSIMK HOTO TSTOBOI JHHAMIYHOCT] {(JUATHOCTHUHMN TEpPAMETP — MOTYIKHICTE,
SIKA THJABOAMTRCS JIO BEAYYMX Komc). [3 3acofiR TEXHIUHOIO JIATHOCTYBAHHS
TAroBMX  BractBocted  AT3  HalGIIbIIOro  TOMMMPEHHS  OTPHMAIH
JIMHAMOMETPHYHI CTEHJIH, SIKI JAI0TE 3MOTY 1MITYRATH poboTy AT3 Ha HeoGXIIHHX
HABAHTAKYBATBHNX Ta IMBHIKICHHX PEKAMAK.

JIMHaMOMEe TPHYHI CTEHIH, CKNANaioThes 3 POTMKOBOTO BY3Jid, TATbMOBOTO
TIPHCTPOIO, THEPIIITHNX MAac Ta OKPeMOi KOIOHKH 3 eIeKTPOHHIM OIOKOM. Y CKIaf
CTEHJIB MOXYTh BXOAHTH J0JATKOBO BEHTHIATOP, BUTPATOMIP TTANHBA, MIATIOPH
1 BeJeHl Kollecd, AWMCTAHMMPHMN nyneT, maioMm waThopMi, ofMekKyBaILEH
POJHKH, YCTAHOBKA IS BICMOKTYBAHHS BIINPAILOBAHMX 14318 (puc. 4.17).

I~

Pucynok 4.17 — JlunamMoMe TpuuHI cTeHn: 1 — BEHTHISTOP; 2 — NMYJIT KEPYBAHHS,
3 — OCHOBHII OTIOPHIMET IPHCTPIET, 4 — T0AaTKOBUH OTIOPHMI IPHCTRIT,
5, 6 — IPHUCTPIH A4 BiABEISHHA BiATIPAIIFOBAHIX TA3IE
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MexaHiuHa YacTHHa TATOBOIO CTeHAa CKIagaeThed 3 OIOKA PONHKIB,
OpHCTpolo  B'izgy-BHi3Ny, 1HepIUMHIX Mac, HABaHTAXKYBAILHOTC TPHCTPOLO.
Konetpyxkrist 6noka poTHKIE NMOBHHHA 3a0e3MeuyBaTH MOAIHMBICTE peamizarii
3a/1aHO1 TATOBOI CHITK HAa BeIYIHX KoIecax, cTilike monoxenHsd AT 3 Ha cTeHAl

4.5, JliarHocTYBAHHA NapaMeTpiB YCTAHOBKH KEPOBAHHX KOJIIC

[IpapunbHe ECTAHOBIEHHS KYTIBE PORANy Ta CXOLMKEHHA Kolic zabesMeuye
cTIHKICTE AT 3 Ta 3MEHIIYE 3HOMEHHSA TIPOTEKTOPa IIHH.

[puHImnn Aii yeTaTKYRAHHS A D1arHOCTYBAaHHS XOA0B01 yacTHHE AT 3 Moxe
OYTH CTATHIHIM Ta AHHAMIMHIM. HalnpocTimmum obIaqHaHHIM CTATHIHOL TPYIIH
€ CTeIlanbHl JHIHKH ATd BHMIPIOBAHHS CXOMKEHHSI Komic. CKIamHIMMIM
obnamHAHHAM Iiel TPYIIH € eTeKTPOONTHIHI Ta eNeKTpoHHI creHDH (pmc. 4. 18),
SKI BIAPI3HMOTHCA Bi MEXaHIUHHX BHCOKOK TeXHOIOTIYHICTIO Ta KPANTHMH
METPOJIOTITHIMH XapakTepHcTHKaMi BoHH JaroTh 3MOTY BH3HAYATH YCi KyTH
BCTAHOBNGHHS KEpOBAaHMX KOIC Ta smimeHHS MocTiB AT3. Jo ocHOBHMX
eNeMeHTIE HAleXaTh MPOEKTOPH, TPOEKINHHI eKpaHH Ta CHCTeMa I3epKal 1X
BCTAHOBIIOIOTE HA YOTHPHCTOSIKOBHI IIATGOPMOBHI AHOMHWK.

Pucyrok 4.18 — JlazepHnii cTeHI AT IEPEBIPKH Ky TiB BCTAHOBISHHS HATIPSMHIX
komic AT3: 1 — Tpimag gaepkan, 2 — A2epkana; 3 — MOBOPOTHL KPYTH;, 4 — G110k
KOHTPOTIO KPYTIB; 5 — HAMpsaMHi; & — TTOBOPOTHI KPOHIIITeHHI, 7 — Tparr,

8 — mAHOMHMI IpHCTPiit; 9 — ekpaHy, 10 — TPHMAYI 13 A3epKaATaMH AT IIePeBIPKH
HepeKocip Ta MapalelbHOTO 3MINTeHHT ocei
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DYHKIUIOHAIBHI MOKIHBOCT] CTEHAY 3a0€31ICUVIOTh BUMIPIOBAHHS HACTYIHHX
napaMeTpiB: OHTTS 000/[1B KOIIC, 3arajbHe CXOKSHHSL, 1HAHBIIYAIbHE CXOHKSHHS
(32 KoJecaMH), PO3BANL, NO3JOBKHIA Ta NONSPEUHHH HAXHI 0CL IIOBOPOTY,
CXO/DKEHHS M1 Yac HOBOPOTY KOJIC, HECHIBHAMAHHS OCl CHMETpil Ta oci pyxy,
HOIIEPEYHE 3MIMIEHHA OCEH.

CIeHIH JUHAMIYHOI PYIH JAIOTh 3MOLY BHMIPIOBATH IOOIYHI NMapaMerpu
(3MiOieHHs a00 CHIH) IPH KOHTAKTL OIHH 3 PYXOMOK OILIOPHOIO IIOBEPXHEIO ado
mipg yac npoizay AT3 uepes crenx. 1[I mapaMeTpd BLIHOCATH A0 KOMIUICKCHHX,
TOMY IO BOHH 3aJI5KaTh AK B CXOKSHHS, TaK 1 BII po3BaITy Kojc. OCHOBHHMH
KOHCTPYKTHBHHMH €I€MEHTAMH TAaKHX CICHAIB MOKYThb OyTH IUIaBarO4i
WIOIAaKH, Gapadanu.

EntekTpoHHHI CTCH TS BHMIPIOBAHHS Ta PETYITIOBAHHS KYTIiB BCTAHOBICHHS
komic ¢pipmu Hunter konnepua Snap-On (CITTA), nokazanuii Ha puc. 4.19.

Pucynok 4.19 — EnektpoHHHE CTEH] JUTSI BAMIPIOBAHHS T4 PETYIIIOBAHHS
KYTiB BCTAHOBJICHHS KOJIC

Bukopuctanug y upoMy creHmi TpumipHoi texsosorii 3D gozpomwio 13
BE/IHKOIO TOYHICTIO BH3HAYMTH NPOCTOPOBE IIOJNOKEHHS oceil obepTaHHs ycix
komic, a BygmoBigHo 1 wionmau AT3 y npocropi. Take nozuuionysanns AT3
HeoOXifiHe Ui 3aDe3leuEHHS  BHCOKOT  TOYHOCTI  BHMIPIOBAHHS — KYTIB
BCTAHOBJICHHS KepoBaHuX kosic. OcHoBHa BimMminHa TexHomorig 3D momsrae y
BIICYTHOCTI PYIMHHHX KOJICHHX jJapadip (piBHIB). 3aMicTh HHX Ha juckax AT3 3a
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JIOTIOMOTOIO CaMOIIEHTPYBATBHIX afaNTepiB KPITIIATECA ONTHIHI e KpaHH-MITIeHi,
HA KOTPUX HAHECeHl 33 BIRIpHI MITKHL

[Ipu nmpoxouyeanui AT3 Mo MIOIMMHI cTeHAA MIMEH! 00ePTAIOTHCA PA30M 13
KONecaMu, TIPH [EOMY KOMHA BizipHA MITKA OIHCYE ¥ MPOCTOP] KONO 3 IEHTPOM,
pO3TAMmoBaHEM Ha oci ofepraHda kxomeca. [lepeMiIeHHS MITOK BIICTEXYETHCH
BiIeOKamMepami, SKi MOHTYIOTECA Ha [1-mofmifHOMY CTOAKY 1 «OTTANEIOTEY MIITeH]
3 wacToTold 2 ¢ Biz[eoanapaTypa BHMIPIOE Bimmaml OO0 KOKHOTT MITKH i3
TOUHICTIO o 1 MM Ha BiIgam 6 M ITpormecop, Mend OTPHMAHHA TOTHHX
KOOPIHHAT TOTHPLOX ToI0K AT 3, 6yaye Ha MOHITOPI KOMIT I0TepHy Momens AT 3 2
YPexXyBaHHAM MOXIHBOrO OHTTA Kkomic. Jna BI/]MlpIOBaHHﬂ KYyTIB pospany,
CyMapHOTO Ta IH,I[I/]BI,I[yaJ'IBHOI"O CXOMKeHHA nepez[Hlx 1 =amHIX KOIic,
MO3IORKHEOTO KyTa HAXIILY OC1 MOBOPOTY IePeIHIX KOIIC JOCTATHBEO IPOKOTHTH
AT3 ma 15 — 25 ¢M 1 MOBepHYTH HOTO HA TTOYATKOBY Mo3uILio. [Ipn 3BOPOTHBOMY
HepeMlH.[eHHl amapaTypa CTeHIOa EHKOHYe IIOBTOPHI BHMIPIOBAHHA 1 TepeBRipse
OTpHMaH] IaH].

Hna BpmipIOBaHHH KyTa TONEPeTHOro HAXIUY Oci TIOBOPOTY POIXOIIKEHH
KOMi¢c MpH iX MOBOPOTL Ta KyTa NOBOPOTY KePOBAHIX KONi¢ IX IOBepTAlOTH HA
TMOBOPOTHIX KPYTax CTOYATKY B OIHY, & TOTIM B iHIIY CcTOpOHY. [IoBHIIT ik
BHMIPIOBaHHSA BUKOHYETHCS 38 YOTHPH eTamH 1 3afiMae He GibIne 5 XB.

[ipfioMAnK cTeHAa TOTPIGeH A BHKOHAHHS PETYIIOBAHb, K1 BHKOHYIOTECA
TTiJ] HeTlepepRHIM KOHTPOIeM BUMIPIOKIUO] arapatyph credna. Ha mMoHITOD cTeHa
BUBOJSITRCS He TUILKM HHUGDPOBL Pe3yIRTATH JIATHOCTMKM, ale 1 Yy PeumMl
MYJILTHIDTIKAMHHOTO BUTEMY 1UHOCTPYIOTRCS TMOCHIOBHICTE Ta JIi OTEpaTopa,
HeoOXITHI /ISl BHKOHAHHST PEryIIOBANLHUX pobiT. [IpH perymoBaHHi oneparop
criocTepiras, SK iore i BIUIMBAIOTE Ha BeNWUMHY TapamMerpa, KOTpHiH
PeTYIIOEThCA.

IIntanua gaa CAMOKOHTDOJIIO

BiH TeXHIYHOI J1aTHOCTHKH.

Skl 3acobM TEXHIUHOTO JIIATHOCTYBAHHS 34CTOCOBYIOTH JUISL OIIHKH

TEXHIYHOTO cTany exemerTis AT3, Mo BUIMOBIAAIOTE 38 Gesreky pyxy?

3. dxi 33cobu TeXHIYHOTO JIATHOCTYBAHHSA 34CTOCOBYIOTH JIJIS OI[HKH
3araAlLHOTO TeXHIYHOTO cTany AT 37

4. dxi yHiBepcanbHl JIATHOCTHYHI KOMIUIEKCH BHKOPHCTOBYIOTHCS JIIISI
JUATHOCTYBAHHS JIBUTYHA TA HOTO cHCTeM?

5. HazpiTh yCeTaTKYBAHHS IS JIATHOCTYBAHHS XOA0BO1 uacTiHu AT3?

Lo —
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5 TEXHOJIOI'TA TEXHIYHOI'O OBCJIYT'OBYBAHHA TA
ITOTOYHOI'O PEMOHTY AI'PETATIB TA CHHCTEM
ABTOTPAHCIIOPTHHX 3ACOBIB

5.1. Texuiune oOCAYroBYBAHHSI TA TOTOYHHH PEMOHT KPHROIIHITHO-
IIATYHHOT O TA ra30po3NodiILHOTO MeXaHizmMy

Jo XapakTepHIX IIOMKOIKeHb KPHBOMIHITHO-IATY HHOTO Mexa}uslvry (KLHM)
BIIHOCATBCA: 3HOIICHHS [IAMIHAPIB, MOPITHEBHX KiTeLlb, KAHABOK, CTIHOK 1 OTBOPIB
y GOGHIIKAX TIOPIIIS, MOPITHEBIX MABINE, BTYIIOK TOJOBOK MATYHIB, TTHHOK 1
BKIA/TMIIB KOMHYACTOTO Balld, 3aKOKCYBAHHS KUIeIh. [0 XAPaKTePHIX BIIMOB —
TONOMKA  TOPITHEBHX KiMTellh, 3aMPH A3epKala INUIHAPIE 1 3aKIHHIOBAHHS
MOPINHIB, MiNTNABTeHHA MIIITHITHHKIE, [T0ARA TPIOIUH GIOKY ITIIIHAPIE 1 TOTOBKH
BIOKY IHUTIHAPIE.

OCHOBHAMH O3HAKAMH HecnpaBHOCTi KM e: amenmennas KOanecﬁ y
IGUTHpAX, TNosBa My MIB 1 CTYKIB Mijl 9ac poGoTi ABHIYHA, TIPOPYB rasiB y KapTep
1 IosABa 3 MaclOHATHBHOI TOPIIOBHHI TOTYGYBATOTO THMY 3 PI3KIM 3aIEX0M,
301NBIIeHHS BHTPATH MaCIa, pOSp],I[}KeHHH Macla y KapTrepi i3-3a NMPOHHKHEHHA
Hapie podoTol cymMinti, 3abpyIHeHHI CBITOK 3alaleHHA MacloM. IIpu mpomMy, fSK
TIPABHIIO, TT/IBHINYETHCS BUTPATA TTANHEA 1 HIDKYETHCS TIOTY3KHICTh JBITY HA.

Jlo  XapakTepHHX IOMKOKEHE Ta30posofubHOre  Mexanismy (IPM)
BIIHOCATBCA: 3HOC INTORXATIR 1 X HAIPaBIAOTHX BTYIIOK, TaplIoK KIAalaHe 1 iX
THi3f, mecTepeHb, KYIAUKIE 1 ONOpHIX INITHOK po3NOLiNbHOTC Bald, IOpYIIeHHS
3230pIB M CTEPIKHSIMM KIAMAHIB 1 KOpoMHcHamu (mrroBxadamu). o
XapakTepHHX BIAMOB — TIOJOMKA 1 BTpaTa MPYXKHOCTI KIATIAHHHX [PYKHH,
MOIOMKA 3y GiB posnozuﬂbHHx MeCTePEHE, IIPOTOPAaHHA KIAMAHIE,

Oznaxkamit HecrpaBHOCTL [ PM cy#aTh CTYKH, TIOARA CTIATAXIB V TIYITHHKY.

TO KIIIM 1 I'PM e uwactusoio TO ABMIyHA 1 BKIIOYAE MEPEBIPKY TA
MITSTAHAST KPIIUIEHD, JIATHOCTYBAHHS JIBUTYHA, PEryIOBANBHI 1 3MAIYBATBHI
poboTH.

Kpimmnea poSoTH IpoBOAATE AT nepeBlpKH CTaHy KpileHb BCIX 3'eqHAHD
ABHIYHA: OTIOp ABHIYHA IO PaMH, TOTOBKH IITIHAPIE 1 HLI[I[OHy KapTepa 1o 610Ky,
(haHITIB BITyCKHOTC 1 BUITY CKHOTC TPYOONPOBOIR T4 1HIMHX 3'€JTHAHP.

Jlost zamoGiranHst TPOTIY CKY ra31B 1 OXONOKYIOUOT PIIMHHM, Yepes TPOKITAIKY
TONOBKH  [MTHAPIB TEPEBIPAIOTE 1 33  HeoOXITHOCTI TMeBHMM MOMEHTOM
MATATar0TE ralku ii kpilmeHHA Oo GIIOKy 3a ZOTIOMOTOK) THHAMOMETPHIHOTO
kmoua. UaByHHY TONOBKY IIWIHApIE KPIIUIATE Y TapdioMy CTaHl, a 3
ATOMIHIEROTO CIIABY — ¥ XOJOJHOMY.

IlepeBipky saTsryBaHms GONTIB KPILICHHS ZIOHY KapTepa JUis 3aro0iraHHs
#oro redopMaltii i IOPYIIEHHS repMeTHIHOCTI TAKOXK TIPORC/ATE 3 JOTPIMAHHSAM
MEBHOT TIOCHIIOBHOCTI, MO TIOMSTAE Yy TIOUEPTOBOMY IMATATAHHL J[IaMTPANbHO
PO3TATIOBAHIR GOMNTIR.

Jiarnoctyrannst Texiunoro cramy KM 1 TPM amificHIOIOTE: 38 KUIBKICTIO
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raszip, e NPOPHBAIOTECA V KapTep, 3a THCKOM B KIHII TakTy CTHCHeHHA
(kommpecii), 3a BUTOKOM CTHCJIOTO  TIOBITPSL 3 IMIIHAPIR,  [UISIXOM
TPOCITYXOBYBAHHSI IBITYHa 38 OTIOMOTOIO CTETOCKOTA T4 1H.

Hatmacrimme zuarHOCTyBaHHﬂ KIIIM i TPM mpoBoAsATh KOMIIPECOMETPOM
IIBIXOM EHMIPIOBAHHA THCKY B KIHII TaKTY CTHCHeHHA, fKe CIYHKNTH IOKa3HHKOM
TEPMETHTHOCTI 1 XapakTepu3ye CTaH IFUTIHAPIB, TTOPITHIE 3 KUTBIIAMHA 1 KIATAHIB.

HpOCHYXOBYBaHHH 33 JIONOMOTOK) CTETOCKOIA HIyMiB 1 CTYKOTIB, $IKI €
HACTIIKOM TOPYTIeHHS zazopiB v cronyuenHsx KM 1 TPM, Takomx no3Boisie
TIpOBECTH ,I[lal'HOCTy'BaHHH opuryHa. llpore amd IBOTo HMOTpiGHMIE BemHKIE
MpaKTHIHIE JOCBIN BHKOHABILAL

Perynmioranbii poboTH NPOROJSTECS TCHS AlArHOCTYBaHHs. [IpH BUsBIEHHI
CTYKOTY ¥ KJamaHax, a Takox mpu TO-2 mepeBipssioTh 1 PeryiioioTh TEILTOB]
3a30PH.

XapaKTGpHI/]MI/I poboramu mpu [TP KITIM 1 TPM ¢ 3amina riie3, nopLHHiB
TOPITHEBHX KLIeI[h, TOPIIHEBIX TANBIIB, BKIAJMINB MATYHHIX 1 KOPIHHIX
MIOITHIHEKIE, KIATAHE, X cifell 1 Opy:XHH, INTOBXATiR, a8 TAKOK MITihyBaHHA i
TIPUTHpPAHHA KNallaHiB Ta X cigen.

3aMiHa Timk3 OIOKY ITATIHADPIB TMPOROAMTRCS Y BHIAAKAX, KOMH iX 3HOC
TePEBHINYe TOMyCTHMIH, 38 HAABHOCTL CKOMIB, TPIMOHH OyIb-AKOTO pongpy 1
38R, 8 TAKOXK TpH 3HOMISHH] BePXHBOTO 1 HILKHBEOTO IIOCANOTHIK [TOACOTKIE.

3amina l'IOpH_IHlB TMPOROANTECS Y BHMANKY CTBOPEHHS Ha l'IOBerHl 00KH
TTIHOOKIX 3az[leB MPOTOpPAHHA THHINA 1 MOBEPXHI TOPIIHA B 30HI BEPXHBOTO
KoMIpeciiiHOTO KiNBILL, NpH 3HOIIeHHI BepXHEBOI KaHABKH I TOPIIHeBe KiMBIR
BIIBIE AOIYCTHMOTO. 3aMIHY TIOPIIHSA BUKOHYIOTE Oe 3HATTSA ABMryHa 3 AT 3.

[pu 2amini HOpH_IHiB OKpIM TAGOPY MOPHIHA MO IFUHHAPY CIiA 3a6e3MeTHTH
DOTPHMAHHA Ole ofHiel Baxuimeol BuMorH TY Ha 36mpaHHA ,[[BHryHlB IiaMeTp
OTBOPY y OOGHIIKAX MOPILIHA, JiaMeTp MOPIIHEBOTO IIATBIMA 1 zuaMeIp OTBODY ¥
GPOH30B1 BTV BepXHEOL TOTIOBKH IIaTYHA IICBHHHI MAaTH OLHY PO2MIPHY IPYILY.

HeobximHo TaKo®X MEPEBIPHTH, UH MAXOAWTH HOBHH TIOPITHEBHH MANeNE 10
BePXHEO] TONIOBKH MIATYHA: IIOPIIHEBHH Nanelh NOBHHeH IUABHC BXOAHTH B OTBIP
BTYJIKH BePXHEO] TONOBKH IMATYHA I HATHCKOM BEIHKOTO TTANBIIL PYKIL

AHATOTITHHM YHMHOM, MOYHHAIOWH 13 3HATTS TONOBKH ONOKY MMMIHAPIE 1
MIOHY KapTepa, TIoCTYTAIOTE ¥ BUMAAKY HeoOX1THOCT] 3aMiHH BTYJIKH BePXHBOI
TONOBKH MATYHA, IOPIIHEBOId NANbIA 1 IIOPIIHEBIX Kinellb. HenpHuaTHi BTYIKH
BHIIPECORYIOTh, 8 Ha IX Miclle 3alpecoBYIOTH HOBI, 2a0e3Ieuyloun IIPH IEOMY
Heofximumif Hatar. IloTiM  BIYIKM  PO3TOUYIOTE HAa  TOPM3OHTAILHO-
PO3TOTYEANEHOMY BepceTati ab0 obpobIaoTh 28 ZOIIOMOTOI PORTOPTKH.

[lepen ycTaHOBKOK HOPIIHA ¥ 300p1 3 MATYHOM B GIOK INUIIHAPIE IPOBOAATE
YCTAHOBKY KOMIUIEKTY TOPITHEBMX KURIp y KaHABKH TOPIMHA 3a30p MiX
KOMIIPeCciiiHIM KilbIleM 1 KaHABKOK MOPIIHA BI3HATAIOTE Iy TIOM.

KowmmmekTH Kimeilh HOMIHANEHOTC PpO3MIpPY BHKOPHCTOBYIOTE Tipu [P
JBWTYHIB, IMTIHAPH KWK HE PO3TOUYBATHCA, @ Y PO3TCUEHHX BCTAHOBIIOIOTH
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KLTBITA PEMOHTHOTO PO3MIPY, SIKI 38 20BHIITHIM AlaMeTPOM BIATIOBIIAIOTE HOBOMY
IiaMeTpy IITIHAPIE.

3aMiHa BKIAOWNIIEB KONIHYACTOTO Bala TIPOBOOHMTECI Y pasl  CTYKIB
TIAMATHAKIE | TAZiHHI THCKY ¥ MAciaHii MaricTpam ke 0,5 Kre/cm’ mpi
JACTOTI o6epTaHHH KomiHgacToro Bama 300-600 of6/xe. HeofXiAHICTH 3aMIHH
BKIaIHINE 00yMOBTIeHa IiaMeTpalbHIM 3830poM Y KOleHPIX 1 IIATYHHHIX
MIOITHITHEKAX, AKITO BiH OiNBITHI AOTIYCTHMOTO, BRKIAIHMON 3aMIHICIOTE HOBHMIL
HominaneHint 3230 Mi% BKTafMIIAMI 1 KOPIHHOK IMIEIKOI0 IOBHMHEH CKIANATH
0,026-0,12 MM, MK BETAIHITAMHE 1 IMATYHHOO HiKoro 0,026-0,11 »m 3amexHO
BIZ MOZeNi BTy Ha.

Heobxinuo, mo6 Ha MOBEPXHI IMHHOK KOTIHIACTOTO Bana He Oyno 3agmpie. 3a
HAsBHOCTI 2aHPIB 1 3HOCY 3aMIHIOBATH BKJIAHINI HEJOUMEHO. B IboMy BHIAmKY
HeoOXigHa 2aMiHa 50 peMOHT KOMIHIACTOTO Bala.

[Ipu 3HOIMYBAHHI OTBOPIB ¥ HANPABISEOTHNX BTYIKAX KIAIAHIB, 1X 3aMIHIOIOTE
HOBMMH. OTBOPH HOBMX BTYJIOK PO3TOPTAIOTEH 0 HOMIHANEHOTO afo PeMOHTHOTO
PO3MIpIE.

3HOMIeHHA 1 PAKOBMHU Ha (hacKax CiAeN KIAlaHiB YCYBAOTh MPHTHPAHHIM
abo mmidyBaHHIM.

5.2. TexniuHe 00C/AYrOBYBAHHS TA OTOYHHIT PEMOHT CHCTEMH Malle HHsI

CHeTeMa MAIIEHAST MAE /1Bl OCHOBHI O3HAKH HECTIPABHOCTL: TOHIDKEHHS abo
MABHMINEHHSA THCKY Macnia. J1aTHOCTYBAHHS TeXHITHOTO CTAHY CHCTEMH MAIIGHHI
3MIHCHIOETECS KOHTPOTBHIM MAHOMETPOM 1 38 KOTBOPOM MACITA.

[lommkeHHs THCKY Macia Moke GyTH B pesyJILTaTi MATIKAHHS MACTa i
MACISIHIFA MATiCTpall, 3HOCY MACISHOTO HAcoCa 1 MUIIMITHMKIB KOMIHYACTOIO i
pOBHO,I[lJ'IBHOl"O BAJIB, MATOTO PIBHA Macia y MANOHI KapTepa, HeZOCTaTHROL Horo
BST3KOCTI, 3a{IaHHS peAyKITHHOTO KIAaHa y BII[KpI/ITOMy TIONOIKE HHL.

Mannii piBeHb Macna y mALoHi Moke OyTH i3-33 BHUIOpAaHHs Macia,
BHTIKAHHA HOro uepe: HEINUNBHICTD CANTbHHEKIE KONIHYACTOTO Bald 1 MICIM
MOITKOMASHIA MpoKnanky. bpyaHe MacTivo afo MacTHIO HeOOCTATHEOL B'A3KOCTL
MOTPIOHC 3aMIHHTH.

[ligpuinenns THCKy Macia y cucTemi OyBac B pesy.bTaTi 3acMIMCHHS
MaCJ‘IO]‘[pOBO,I[lB 2aCTOCYBAHHS Macia 3 IIABMINEHOK B'A3KIiCTIO, 3aimaHH:a
PEOVKIIHHOTO KNManaHa Yy 3aKpUTOMY TIONOMEHHL. 3acMITeHI MACIOIPORONH
NPOYMIAIOTE  (y  po3ibpaHOMy JIBHIYHI) JPOTOM, INPOMMBAKOTh TacoM 1
MPONYBAIOTE  CTHCIIHM ]'IOBlTpﬂM JU  mepeBipKM  TIPABMIBHOCTL  CBLIUEHD
MOKAXIHKA THCKY MACTA 3aMICTE OOHIED 3 MPoBOK LEHTPATBHOI MATICTpam
BKPYIYIOTh INTYLEP KOHIPONEHOTO MAaHOMETPa I, IYCTHBUIN OBHIVH, 3BIPSOTEH
CBITYEHHS KOHTPOTLHOTO MAHOMETPA Ta TIOKAKUIMKa THCKY Macia.

[Ipr IO cucTeMM MAMSHHA TEPEBIPHTH pIBEHE MACTA MACIOMIPHOKD
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TMHIPKOK Tepex TYCKOM IBHIYHA 1 B AOpO3l M 9ac TPHBANHMX pelciB 1 3a
HeOOXIIHOCT] JOIHTH HOTO.

[Mpu TO 30BHIMHIM OTISYIOM TIEPEBIPUTH TEPMETHIHICTE MPHIAMIB CHCTEMH
MaIleHHd | MACTONPOBOAIE. 3a HeoOXiMHOCTI YCYHYTH HECIPAaBHOCTL. 3IHTH
BizcTi 3 MacmsHoro ¢inkTpa. [lepen 3MMBOM BIACTOIO MPOTPITH JBUIYH, OYHCTHTH
BIZL vy 1 Opyy Kopryc dunerpa. Bimetiii noTpiGHO 3IHUTH B TIOCY I, BIBED HYBIITH
TPH ITBOMY pizp6ory r[po61<y, TaK, mob He 3abpymHuTH ABUTYH. [lepepipnTh
pIBeHb Macla Yy KapTepl ABHIVHA 1 3a HeoOXITHOCTL momurH fHoro. 3MIHHTH 3a
rpagikoM MACHO B KapTepl JBHIYVHA, IIPHM I[bOMY 3aMIHMBIIH (IIETPYIOU1
eIeMEHTH, & TAKOM BHJIATMTH OC1IaHHsl 3 (DUIBTPA BUIIEHTPOBOTO OUHIIEHHSL.

3aMIHHTH MaclIo ¥ KapTepl ABUTYHA (38 Tpadikom).

Skimmo mpy 3MEBl Macia Oy BISIBIEHO, MO CHCTEMA MAINSHHsT 3a0py/IHe Ha
(CHIbHE TIOTEMHIHHS MACIIA 1 HASIBHICTH BEJIMKOT KLITBKOCT] MEXAHIUHIX JOMIIIOK ),
TO HEOOXIAHO MPOMHTH 1i. JUlsl [OTo 3aIHBAIOTH ¥ MIJIOH KAPTEpa NPOMUBOYHE
Macno (IHycIpialmbHe MAclo) A0 HIDKHBEOI BIIMITKM MacloMIpHOL MiHIHKIL
MyCKAOTh JBHTYH HA MAJiH 4acToTi 0BepTaHHs KONHYACTOTO Bajid, a4 TIOTIM,
BUIKPHBIIN BCl TPOOKM, 3IMBAIOTH npomuBaibhe macno. Koprye  dinbrpa
MPOMHBAIOTE KHCTRO TIPH 3HATLH I(pP]lHLIl 1 Blz[BepHyTM npo6u1 ATHBHOTO OTBOPY.
IIpoMuBII (iMBTp, 3ArOPTAIOTE HA MiCLe MPOGKH 1 y MIAZOH KapTepa wepes
MACIOHAIMBHIH 1AaTpYGOK 3alMBAIOTH CBIXKG MAco B KIIBKOCTI, BKasaHid y
33aBOACHKIH IHCTpyKuil. JBHIYH TyCKAIOTE 1 TIPOTPIBAIOTE IO HOPMAITbHOI
Teymepatyp [loTiM OBMTYH 3yIMESEOTE 1 9epes 3.5 XB IepEBLpsIOTH piBeHEb
MACITA.

5.3. Texuiune o00CIYroBYBaHHSI Ta MOTOYHHH PpPeMOHT CHCTEMH
OXO0JI0IAC HHA

CHcTeMa OXOTOIHKEHHS CIY KHTE /TS 3a0e3NeueHHd HOPMAIBLHOTC TeTIIOBOTO
peximvy (85-90 °C) pofiorw ABWIyHA 3a Pi3HEX YMOB. Bif TeXHITHOTO CTaHy
CUCTEMM OXOIOJKE HHS 3A5Ie AT HAIIHICTD 1 eKOHOMIYHICTE POBOTH JIBHUTY HA.

Y mporect ekcrutyatami  AT3  Moke BUHHUKHYTH TieperpiBanHs abo
TIePEOXONOKEHHS JIBUTYHA. lleperpiBaHHsd [BWIYHA CIpHSie JAeTOHATIHHOMY
3TOPSIHHIC, YTBOPEHHIO HATApy, MUIBHIIYE BUTPATY MAcha 1 CIPAIOBAHHS TUTh3H
mmiEgpa. [lepeoxonoxeHHs MpMIBOAWTE /10 30UILIICHAS BHTPATH TATHRA,
MIBHITIEHHST JKOPCTKOCTI POBOTH, YTBOPEHHSI €Al Y BIANPAILOBAHMX Ta3aX
JIBMTYHA.

Jost  zaBearieuenns  HOpMANbHOT  poBOTH  JIBMTYHA — HeoOXiHO, 1100
TeMITepaTypa PLIHHN ¥ CHCTEMl OXOMOKEHHS TATPHMYBATACH B TTeBHHX MeKax.
HeobxipHIcTh pPEMOHTY CHCTEMH BHHHKAE Y pa3l NOCTIHHOIO neperpiBy abo
MePe OXONOMLKEHHA OXONOMKYBAIbHOI PUIMHIL 3HIDKeHHA ii pIBHA 13-38 BHIOKY,
MABAIEHOTO MYMY T 9ac poGoTH PIAMHEOTO Hacoca. [lepel KOwHOIO TPHBATIOR
TOI3IKOI0 HEOOXITHO 000B'I3KOR0 MEPERIPSTH PIBEHDL PIJIHHI.
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SlKmo piBeHb PIAMHY, MO OXONOMAYE, B XONOTHOMY CTaHI HIETE BIAMITKH
SMIN®, cmin piawmHy ZOMHTH Y aBTOMOOITIE 2 CHCTEMOIO KOHTPONIO PIBHSA
OXONOMKYBATEHOI PLIHMHN IIPO 2HILKe HHA PiBHA OIOBRIIIAe CHIHANEHA TaMIIOUKa HA
TIAHE Tl TPHIAIIB.

3amBaoni OXONOMKYIOUY PIAMHY HeoSXiTHO BiZ[I(pI/]BaTH Kp&aH KOHTPOII
PiBHA Ha POMMPIOBATEHOMY Gauky, r[po61cy paziaTopa, MIHEH] KpaHH paziaTopa i
OIoKy IDUIHAPIE Ta 3aKkpHBaTH IX IHCNIE [OABRH 3 HEX plauHn  Kpmmky
PO3MIHPIOBANBHOTO §auka CIOTATKY CIILT BLI[KpI/ITH Ha OMH 00O0poT 1 CKMHYTH
THcK. Ilicnd UBOTO BIAKPYIYIOTH KPHINKY IO KIHITA 1 3HIMAKOTE. Blz[KpprBanqH
KPHITTKY PO3IIHPIOBATBHOTO Hadka, TOTpibHO 6yTH 0fepekHIM, OCKITBKH MOMHA
obmekTHCs. Y pamiaTopi pPIBEHb DPIAMHH, MO OXONOMKYE, TOBHHEH AOCATATH
HIJKHBOTO TOPIK HOTO TOPIOBHHM. [1ics My cKy ABHIYHA 1 #ioTo poboTH B peskmmi
XOJOCTOTO XOAY ONHM3LKO XBHIMHH TOTPIGHO MEpeBIpHTH DIBEHE PIAMHH ¥
pamiaTopi i 3a HeoOXITHOCTI JOTHTH ii.

JLOTMHBAIOTE B CHCTEMY OXONOLKeHHS TOTOBY cyMiIn aHTHcppH?,y 1 71T, He
#OpCTKOl BoxH. BuA aHTHpH3Y 1 aHTHKOPO31HHIK 106aBOK, BIIIOBIIHIK CHCTeM
OXONOMKYBaHHS, BH3Hauae PUpolHMK. Ilepen zamiBKolc HOBOI PIAMHHM CIiT
TIPOMUTH CHCTeMY IUIA BHIANSHHA HAKHITY Ta IpiKi.

['yerrHy aHTHQPH3Y MEepeRipsrOThH apeomMeTpoM. [lepes TepeBipkoro TyCTHHH
PUIMHH JIBUTYH [IPOTPIRAIOTh.

Sximo TemrepaTypa ABMIVHA yTpUMYyeThesl B Meskax 80-95 °C my1 uac pyxy
HapaHTaxeHoro AT3 13 mmugricto 80-90 KM/Ton, 3HAYNTE, CHCTEMA
oxonomxeHHs zalesneuye fore poGoTy B ONTHMANBEHOMY TeMIIEPaTypPHOMY
pexnmi. [IparesgaTHicTh pamiaTopa BH3HAYAIOTh 33 PI3HHUIRKY TeMIRPATYD
OXONOKYIOU0T PUIMHE B HOTO BepxXHIM 1 HIDKHIE uyacTHHAX. PI3HHI TOBHHHA
cKnagat Big 8 go 12 ’c SKIMo BOHA 3MEHIYETRCS, 11¢ CBYIUNTE PO HASIBHICTE
HAKHUIy a60 3a0pyAHEHHS B TPYOKAX pajliaTopa.

JnA  aBTOMATIMHOTO PpEryIOBAHHA TeMIEpaTypH pPLOIMHH Y cHeTeMl
OXONOMKEHHS IPUIYHA TNPHUCKOPEHHA MPOTPIBAHHA IICHA IIyCKy, CIYEKHTL
TepPMOCTAT, TIPATIE3/IaTHICTh SKOTC MOMKHA TIepeBIpuTH (&3 3HATTA HoTo 3 IBUTYHA 1
micyst HoTo 3HATTS 3 ABWIYHA.

Yacrumu gedektamMu y pajiiaTopis 6yBaioTh NPoGOTHM, BM'SITHHH, TPIITHHE HA
faukax, TIONOMKH 1 TPIMHA Ha THIACTHHAX KapKaca, MOpyIIeHHS TepMeTHIHOCT1 ¥
MICIIAX TIASIHHS, TONKOMKEeHHST TUTACTHH, IO OXOJOAXYIOTH, abo TpyGok,
BITKIIa IeHHST HAKATTY.

Sk IpaBRrITo, MOMKOKeH! TPYOKH pamaTopa TAsTFOTh.

B mammii gac Garato AT3 maroTh pamaTop 3 CEePIEBHMHOIO 3 aANOMIHIEBOTO
CIDIABY 1 IDIACTMACOBHMHM OoukaMi Taki pamiaTopi, AK IPaBHIO, PEMOHTY He
MATATAIOTE, 1 V pazi MOMKOKEHH iX 2aMIHIOIOTS.
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5.4. TexniuHe 00CIYTOBYBAHHS TA MOTOYHHIT PEMOHT CHCTEMMH HKHBJIEHHSI
MH3eB

Jlo HecnipaBHOCTe  cHCTEeMI HHBIIEHHS JH3ELHOTO JIBUTYHA, 10 TIPH3RO/ISTh
Jo HOl"ipH_IBHHH Horo poGoTH, BIHOCITECS YTPYAHEHHH Tyck, repebGoi v pobori,
HEPIBHOMIPHA ~ pOGOTA, 3HIDKEHHS TOTYXKHOCTI JIBMTYH, JUMMHIH BHIYCK
BIANIPallbOBaHIX Ia3iB, HecTidka poboTa IBUTYHA.

TpyaHicTE: Iycky ABHTYHa Bl,[[6y'Ba€TBCH y peByJ‘IBTaTl HeIAMIPHOTO 3HHAKSHHA
THCKY IPH BIOPCKYBaHHI 1 3MeHIICHHI mofaui manmBa. LI HecrpapHOCTI
BHHWKAIOTh VHACTIZOK 3HOCY TIYHKEpHOI TRAPH 1 OTBOPIB  PO3MAIIOBAYA
(hOPCYHKH, 3MEHINEHHS TPYIKHOCT] MPYIKHHM (HOPCYHKH, TIOTAHOTO KPITLISHHS
MTYTIEPIB, 3acMiueHHs GUILTPIR 1 TPYOONPOBO/IIR.

JIBuryH mpargoe 3 mepeGosMM, SIKINO HEIILIBHO 3aTSTHYTI INTYIEPH
MaTHBONPOEOMIE BHCOKOTO 1 HH?BKOIO THCKY, HeINiTBHO MPIIATAIOThH KPHIOKH
ManHBHIX QUIETPIB (Iigcoc MOBITPA), HeCTIPARHITH nanIrIBoanaquaﬂbHHH Hacoc,
MOPYINeHO PerylIOBaHHS BeIMUNHH 1 pIBHOMIPHOCTI IOZaul IIaniBa CeKIiAMH
HAC0Cca BHCOKOTO THCKY.

[MoTy:KHICTE JIRMTYHA 3HHAYETHCS 13-33 HEJONIKY B [OJayl TATHRA 1
HETPABIITEHOTO PEryIIOBAHHS HACOCA.

JMIH BHIIyCK BIANIPAIllbOBAHMX [A31B € HACHIAKOM HaigMipHol Iomadi
ManHBa 1 NOraHoro Horo posmmopaHHA ad0 HeNMpaBHILHO! YCTAHOBKHM HACOCA
BHCOKOTO THCKY 1 3HOCY MOPHOIHEBMX Kimels. HamMipHa TNogaua nannea
BIAOYBAETLCA Uepes HelPaBUIhbHe PeryIIFOBaAHHS HACOCA BUCOKOTO THCKY, @ MoTaHe
POZMMIMOBAHHSA 13-38  BTPATH TIPYIKHOCTI [PYKHUH  QOPCYHKH, HENUILHOTO
TPHISTAHHS TOKHA 1 3HOCY OTBOPIB PO3IIATIOBAYA.

[Ipu BUKOHAHHI CKIAOATBHO- p036lpH]dX pobit HeobxigHO 3abezNeTHTH
MaKCHMAIBHY THCTOTY, OCKIMBKHM HABITH He3HAUHE IIoMalaHHA oIy 1 Opyny y
CHCTEMY KBTI HHA MOKe IIPHBECTH A0 i 3acMITeHHA 1 3HOCY JeTanei

Y HecnpaBHOMY TANMBOMIKAYYBAILHOMY HACOC1 1 HACOCT BHCOKOIO THCKY
3HOMICHT 400 MoJTaMaHi JIeTall 2aMIHIOIoTE. Hacoc BHMCOKOIO THCKY TGS
o6CIyroBYBAHHS BHIPOGOBYIOTH 1 PEryIRIOTE HA  CIEIIANbHOMY  CTCHZL
PerymopaHHs IPOBOAATE Ha OYATOK, BETITHHY 1 pIBHOMIPHICTE MTOAT] TTATHES.

[lepepipxa 1 PerymoBaHHs $OPCYHKM HA THCK BIOPCKYBAHHA 1 AKICTH
POMITIORAHHA NATHEA 31HCHIOETEC S Ha CIISIIATEHIX CTeHAAX.

[Ipu IO cncTeMM KUBTEHHA OUUCTHTH Bill 6pyz[y Ta MUY IpHIanH CHCTEMI
#mpneHHA. [lepepipnTH pieH: NIanKea B Oaky 1 3a HeoOXIZHOCTL IIPOBECTH
zanpapky AT3 nmanmom. 3MHUTH 3 NATHBHOTO QUIBTPA TOMEPEIHLOTO OYMINEHHS
0,1 1, a 3 purbTpa ToHKOTO ounmieHHs 0,2 m nanusa. [lepeBIpUTH TepMETHIHICTE
3'eIHAHHS TIATHBHOTO GaKa, NATHBHUX QUIETPIB, HaJII/]BOHi,[[Ka‘-IYBaHBHOFO HACOCA,
HACOCA BHCOKOTO THCKY 1 (OpCYHOK Ta 3’¢IHAHIS TIOBITPSHOTO TPAKTY.
TlepeBipur plBeHb Macna y Kaprepi Kopryca BCEPEKMMHOTO PETyIISTOPa TACTOTH
ofepTaHHA KOMIHTACTOTO Bajld, CTaH IPHEOZA YIPABTIHHA HACOCOM BHCOKOIO
THCKY, PO0OOTY MOKaKIHKa PIBHI MTANHRa B Gaxy.
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IIpu TO nepeBlpHTH KplrmeHHs{ BIYCKHOTO 1 BHITYCKHOTO pr601TpOBozuB
MATHBHITK q)lﬂprlB 1 TATHBOMIIKATYIOUOTO HACOCA TA TepMETHYHICTEH
TOBITPOTPOROAIE Bl TOBITPSHOTO (IBTpa. 3IHTH BIACTIH 3 HanMBHOTO Gaxa.
TTpoMHTH KOPITYC 1 3aMIHUTH €IeMEHTH NATUBHUX QUIBTPIR. 3MACTHUTH IMAPHIPH]
3'€HAHAS  TIPHBOJIB praBJIiHHH HACOCOM BHCOKOTO THCKY. IlepeBIpHTH
KDIIUIGHHS TIIYIIHAKE 1 BCGPEKHUMHOIO PETyJIATOPa; IePMETHUHICTH CHCTEMN
AMBISHHA 1 IHPKYIANO TMalhBa, a TakoX OO HAcoca BHCOKOTO THCKY |
dopcyrok. BiaperymopaTi JacToTy ofepTaHHsa KOMIHTACTOTO Bald OBMTYHA HA
XonocToMy Xony. IToBiTpAHIH (ITETP 3aMIHHTH

JIis BIBHAYEHHS T4 BIAHOBICHHS TEXHIYHOTO CTAHY EIEKTPOHHHMX CHCTEM
WHBICHHS HA JM3CISX BHKOPHCTOBYIOTHCS BMOHTOBAHI 3acO0M  JIATHOCTHKH
(caMOIATHOCTHKA), ABTOMOGUILHI CKaHepH, MoTop-TecTepH. Takow JIArHOCTHKA
BUKOHYETBCS  TIGDEBIPKOK)  BUTPATH  IIANMBA, KOHTPONK THCKY Y NaluBHiM
MAaricTpaml, y BIYCKHOMY T4 BHIYCKHOMY TpyOompoBOmax,  CKIagy
BIATPAITBOBAHNX Ta3iB Ta iH

5.5. TexHiuHe 00CIYTOBYBAHHS TA MOTOYHHIT PEMOHT CHCTEMM HKHBJIEHHSI
OeH3HHOBHX JIBHI'YHIB

OCHOBHAMH O3HAKAMH HEeCTIPABHOCTI CHCTEMH JKUBIEHHS € 3HIKSHHS
TIOTYKHOCTL ABWTYHA, TIOTIPIIEHHS TIATHBHOI eKOHOMIYHOCTI, YTPYAHEHHMH TyCK
JIBUTYHA, BHCOKWMH PIBEHb TOKCHYHOCT! BUITIPAIBOBAHMX TA31B, HEPIBHOMIPHA
poGoTa JIBUIYHA, T4 1H.

Jna 3aro0iraHEA HeCTIPABHOCTAM CHCTeMI JKHBIGHHA GHIIHOBX IBHMIYHIB
TO Hepe,u6aqem HaCTyHHl pO6OTH

- IepeBipka MINEHOCT] 3'eTHAHE 66H301'[pOBO,I[1B {Ipy BeiX BHAAX TEXHITHOTO
OBCIyTOBYEaHHA AaBTOMOGIIA) 1 KPIIUIeHHA IpHIALIB ToAaTl aTEHOTO;

- ouMIeHHsa 400 3aMiHA TATHBHMX (GUIBTPIE 1 BLACTIHHMKIR BT CTOPOHHIX
IOMIIIOK,

- neperipka crany (npu koxHoMy TO), abo 3aMiHa TOBITPSHIX PUIETPIB,

- TepeBipka pofoTH TATHBHOTO HACOCA Ta IHIMHX elNeMEeHTIB CHCTeMH
HHBICHHT,

- HiOTSKKE BCIX KPITUIeHb CHCTe M KHUBISHHA.

JliaTHOCTHEA TEXHITHOTO CTaHy BHKOHYETHCS aHATOTIYHIMEI METOIaMH 5K Ha
II3eIX 3 eNeKTPOHHIMI CHCTeMAMH KHBIeHHA (BOYyIOBaHL 3ac00H I1aTHOCTHKIL,
ARTOMOOLTRHI ~ CKAHEPH,  MOTOP-TECTEPH,  BUTPATOMIPH,  TA308HATIZATOPH,
KOHTPOJILHI MAHOMETPH TA 1H).
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5.6. Texuiune 00CHAYroBYBaHHsI TAa [OTOYHHH PEMOHT CHCTEMH
3aMAJTIOBAHHA

JIarHOCTYBAHHS CYJACHNX eNeKTPOHHIX CHCTeM 3aTAlOBAHHS TIPOBOIHTECS
33 TAKMMH CaMIMI METONMKAMH AK 1 CHCTeMH XHBIeHHA OeH3MHOBIX IBHIVHIE.
Buspnenns: HecnpaBHOoCTeH 31HCHIOETRCA 38 JIOTIOMOTOI) BMOHTOBAHHX 3acoGiR
MIATHOCTMKH  (CaMOMIaTHOCTHKA), aBTOMOOUIPHHX CKAHEPIB, MOTOP-TECTEPIB,
MYIBTUMETPIB T4 1H.

TO mependaueni HacTYTIHI poSOTH:

- TIePERIPKA CTIPABHOCTI eMeKTPHIHOT MPOBOIKH;

- IepeBIpKa CTaHy TIPOBOMAIE T4 CRITOK 3aIIANIOBAHHS,

PeMoHT BUKOHYETHE ST GIOKORCIO 3aMIHOIO JleTane, 1Mo BUAILIIN 3 Ta/1y.

Y malbinemriid mipi TO BHUMArae KOHTAKTHA CHCTEMA 3aTTaITFOBE HHSL.

lipu  TO  pekoMeHAYeThCS — TEPEBIPHTH  KPIIIEHHS  TIePePHBHIKA-
POBTIONLIPHAKA 1 KOTYIIKH 3aNAmOBAHHA, 3MACTHIH BaIHK NPHBONA Kylawka i
potopa posnoAlnbHiKa. CIL OTISHYTH 1 OUMCTHTH CYXOK TaHTIPKOK B GpyAy,
MATy 1 Macla BCl @NeMHTH CHCTeMII 3aNalioBaHHi DBHBepHYTH CBITKH i
TePeBIPATHA iX CTaH 3a HeoOXUHOCT] OYHIIAIOTE CBIYKH BII HATAPY 1 PEIyIIOIOTh
3a30p MiX elekTpomaMi. CTaH CBIUKHM MO JATH po3IpeHy 1HGopMalliio Ipo
POoGOTY CHCTEMH 3aTaIFOBa HHS 1 IBATYHA.

HecmpapHicTE cHeTeMH 3aMaIOBaHHA BHABRIACTECA Ha CIISIIANBHIN ¢TeHIaX,
30KPEeMa OCHAIEHHX OCIIOrpadgoM, HA eKpaHl SIKOTO MOKHA CIIOCTEPITATH 3MIHY
CTPYMY NePBUHHOMY JMAHITOTY 1 BTOPHHHO! HATIDYTH 38 TacOM.

5.7. TexniuHe oOCIOYIOBYBAaHHH Ta MOTOYHHH pPeMOHT arperaTie Ta
MeXaHizMiB TpaHcemicii

Ha 3uenmenns, KapfiaHHy  Iepesiasy, KopoOKy Tepernad, PO/IaBANBHY
KOpoOKY, TOIIOBHY Tepeziaty 1 BopTORI peAyKTOpH AoroauThCs 10-15 % BlAMOR 1
mo 40 % marepiankHEX Ta TpyAoBHX BuTpaT Ha TO 1 1P Bix iX 3arampHOTO 06'€My
[0 BaHTAXHMX apToMobimax Ha ycyHeHHS BiIMOB TiIpoMexXaHiUHOI Iepermati
(AKIIID), mo e HAHGLIBIN CKIAIHHM 1 JIOPOTHM ArPEraToM, JOBOIHTHCS GIH3HKO
30 % marepialbHUX 1 TPYIOBHX BHTPAT.

XapakTepHIMI  HECTIDABHOCTAMI  3YCTUICHHS €1 IPOOYKCOBYBAHHS iz
HeBAHTXKSHHAM (Tepes BI,I[C}/THJCTB BIIBHOIO XOLY, 3HOMIeHHA afo 3aMAclIeHH:
GpHKIHHENK HAKIAZOK 1 ocnableHHA npy}KHH) HEIIOBHe BHKIIOUeHHA (Uepes
30UTBIIeHIH BITHHAN Xifl, TepeKkoc BaKewiB, 3aKTHHIOBAHHA aGo BUKPHBICHHS
JIMCKA), pI3Ke BKIIOUEHHS] (BHACHIZOK 3A1IAHHS THJNIMIHAKA BUKITIOUEHHSL,
TTOTOMKH AeMITpePHIX TIPYKHH, 2HONISHHS IUNITEOBOTO 3'€ THAHHS), HATPIB, CTYKH
1 TmymMH (Uepes pyHHYBaHHA TIAIMAITHAKA BHKIFOUEHHS, OCIAGIEHHS 3aKIeToK
HAKTagoK IHCKA).

HecnparHocTsiMu KapAaHHOi Mepeaul MomyTh OyTH GUTTS Bana, 301IbINeH
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3a30pH ¥ MAapHIpax, 1Mo MPHBOIATE A0 TIyMY 1 Bifpartii m yac pofoTh

XapakTepHUMH ~ HECTIPaBHOCTSIMHM ~ MeXaHIUHO!  KopoOKHW  mepesad,
po3AaBanbHOi  KOpoGKH, TOTOBHOI mepenaul 1 GOPTOBHX PEAYKICOPIE €
CAMOBIIKMIOUEHHA Iepenatdi (qepes POZPETYNIOBAHHA IPHBOZA, 3IHOINGHHA
MAITHITHAKIB, 3y0IiB, NMUTHIIE, Balie, (piKcaTOPIR); MIYME TPH IepeMHKaHH] (Uepes
HETIOBHE BUKTIOUEHHA 2UeIleHHs abo HeCTIPaRHICTE CHHXPOHI3ATOPA), MABHINEHI
BiGpaini, mym, JrodT yepes 3HOMEHH 460 MONIOMKH 3Y6IB IMIeCTepeHb, 3HOMSHHS
MIITHITHAKIB 1 1X [TOCAJI0UHNX MICTTL, 0CNabIeH s KPITUIeHb, MITIKAHHS MACTHIA
Hepes BHOMIEHH CATEHIKIE 1 IOMKOIKeHE YIIIEHIOKOTIX IIPOKIaToK.

JliarHOCTYRaHHSA arperariB 1 MeXaHi3MIB TPAaHCMICI 3AIMCHIOIOT HA OCHOBI:
BLIOMOCTEH BOMISL 1TPO MHMMOBUIbHE BHMKITIOUEHHS Tepejgad abo TpyJHOII iX
BKIIOYE HESL, IITY MIT 1 IEPErPIBH ATPETATIR, SIK1 CHOCTGpiI‘aIOTBCH y TIporigci poGoTH;
Pe3yNLTATIB 30BHINIHEOO OLNAAY (BIICYTHICTh MIATIKAHL, Aeopmarti Ta 1H.);
JaHIX TIpO CyMapHi ModTH, a TAKOK JeIKICTh IepeMHKAHHA eperat, IHIBHIIeH
IIyMH 1 BiOpalii oKpeMIIX arperatis Ipu BHIpobysannax AT 3.

CraH MexaHiaMy 3UerUieHHs KOHTPOMIOIOTh [0 BUILHOMY XOJAy TeAAN 1
BKITIOUEHHS 3USTLTe HHS, JISTKICTIO BKITIOUEHHS TIepe/iad.

3HomeHHA AeTaneil MmMapHIpiE KapAaHHOTO Banma 1 HOTO IIMINB BH2HATAIOTEH
BI3YaIBHO MO iX BITHOCHOMY 3CYBY IIPH IOXHTYBaHHI. BUTTA KapAaHHOTC Bama IO
IIEHTPY He MOBHHHE TIepeB MITYRaTH HOPMATHBHOTC 3HAYSHHS

[Mpu TO AKIIIl npoBoAHTHCS 3aTATLHMI KOHTPOIE TEXHIYHOTO CTaHY,
NepeBipKa PIBHs T4 THUCKY MACTHIA, HOro 3amiHa yepes TeBHME npodir. Takox
3acTocoByoTes s miarHocuki AKIII — moTop-TecTepm.

5.8. Texuiune oOC/AYroBYBaHHSI Ta MOTOUHHI pEMOHT PYJLOBOIO
Ke¢pPYBaHHA, MiIBICKH Ta raabM

HecnpagHocTi pynbOBOTO KepVBaHHS: 30IMBIIEHHMH BUTBHHE Xif (J]IocpT)
PYTEOBOTC KOMeCa, CKPHIL, KIIAIAHHT Y BepXHIi JaCTHHI PYILOBOI KOTOHKH, CTYKIT
Y PYTBEOBOMY KepyBaHHl Tyre 00epTaHHA PYIEOBOIO KOMECA.

pn TO MePEeBIPAETECA KPITUIGHHA BaIKENIB TIOBOPOTHIX mand, MapoBIX
MANLIIB PYILOBHX TAT, CTAH IHIBHHKIE IIAPOBHMX TANBIIB. I[lepeBipAeTnes
KpirmeHHs{ COMKH MeXaHI3Ma PYIEOBOTO  KSPYBAHHS, ~KapTep PelbOBOTO
mexanizMa. [lepeBipAeTies 2a30p 1 BENHUHMHA 3YCHIIA ITIOBOPOTY PYIBOBOTO
KOTeCa 38 JOMOMOTOK) THHAMOMETPA.

OCHORHI HECTIPABHOCTI TEPeaHEO] 1 3aAHBOI MABICKH: BHCOKHH PIBEHD IIYMY
1 CTYK TIA 9ac PyxXy, MATIKAHHA PIIAHE 13 aMOPTH3AINHHUK CTIHOK, 36iTbIIeHe
pozrofimyBanHsg Ky3oea AT3 mpu pyci mo HepiBHIH ZOpO3i, KpeH Ky30E4,
3GUTBIIEHE 3HOTTYBAHHS [THH.

IIpr TO mepeBipsieThes cTaH pecop, NPYKHAH, aMOPTH3ATOPIB, KpPIILICHHSI
BaXKETIB TNABICKM, KpITIeHHA OanoK MOCTIB, KYTH BCTAHOBIEHHS KOJIC,
OaNaHCYBAHHSI KOIIC T4 CTAH 1 KPIIUIEHHSI 3°¢/IHAHE MIJBICKH, BENHUHMHA IOPTIB ¥
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MiAMHITHAKAX CTYTHIE KOTiC,

3aranpHIMH HeCIIPABHOCTAME TalbMIBHOI cHcTeMH €: cnadka IXHA Xid, 3aHOC
aBTOMODINSA  TpW  TalbMYBaHHL,  3aiMaHHA  TATEMIBHHX — MEXaHI3MIE,
«TIPOBATIOBAHHY TATEMOROI TIEZATi, TATbMYBAHHA aBTOMODLUIA TPH BiATTYIISHIH
nemani.

IIpu TO HeobXigHO OYHMCTWTH Bif MHIY Ta OpPYAY €IeMEHTH TalbMiBHOI
CHCTEMI, TIEPEBIPHTH KPIITISHHS BY3IB CHCTEMH, TIEPEBIPUTH PIBeHb TaTbMIBHOI
PIIMHE, TEpeBIPHTH CTAH TalbMIBHEX TpyOONpOBOAIiB. Takok MNPOBOAWNTLCA
HmornmubIeHs JialHOCTHKA CHCTEMH Ha TalbMIBHHX CTeHOax 3 OIropHMH
OapabaHaMH.

HpH ITP raneMiBHOI cHCTEMH: YCYBAIOTE 3aIVPH, 3HONIYRAHHA Ha pobouiit
HOBerHl fapafaHa, 2aMIHIOIOTE HAKIAOKH 13 TplmHHaMH Ta BHKPHITYBAHHAM;
3aMIHIOIOTE: 3HOIIEHI HAKIAIKI, BIYIKH OCeH KOmomoK 1 POITHCKHIX KyNIakiE;
apyliHoRaHI OiadparMy;, 3HONIEHI MAHNeTH IOPIDHA TOWIO. Y Pe3yIbIaTi
3HOMIYBAHHS T4 CTAPIHHA AeTanel raTbMIBHOI CHCTEMH 30LUTBIIVETRCS TANbMIBHIH
MUK Ta HMOBIpHICTH 3aHocy AT3, 26IMBUIYETBCS MOXKTHBICTE PYHHYBAHHA
OKpeMHX feTaneil, a TAKOK MOMITHBICTE BUTOKY TalbMIBHOI PIAHHE a00 TTOBITPS i3
CHCTEM.

5.9. TexHiune 00CIYTOBYBAHHSA Ta NMOTOYHHIH PEeMOHT
€JICKTPood./IaJHAHHS

Omepatii TO peKOMEHAVETRCA TIPOBOOMTH 3 MOTISPSIHIM KOHTPOIEM
TeXHITHOTO CTaHy (M1aTHOCTHKH) TPIIamie He3 iX po3tupaHHs.

MO my vac gKOTO TEPEBIPSIOTH T MPHIYIN  ENeKTPOOSIaHAHHS, $IKI
3a0e311edyIOTE Gezneky pyxy AT3.

HpH MO ormsmyTr 1 HepeBipHTH' Kpi]‘LHGHHH akymyIsTopHuX Gartapei 1
HajlfiHICTh KOHTAKTY HAKOHEUHHKIB IPOBOAIB 3 BHMBOJamM Garapef, poGoty
TeHepaTopa 3a MOKA3aMH aMIepMeTpa; Allo NPHIAAiB OCBITICHHA, CHIHalisalil,
CKIIOOUHCHHKIB 1 TIPACTPOIO JJIST OOMHBAHHS BITPOBOTO CKIIA, POBOTY KOHTPOIBHAX
NPMIAJIIB 1 3BYKOBUX CHUTHAIIB, YUCTOTY 1 30€peieHHs CTEKOI OCRITIIOBANLHMX 1
CHTHATTBHIX TIPHIAIIB.

HpH TO npoBomsTE v TOBHOMY 06'eMi onepauii IO i monaTkoRO BHKOHYIOTh
HaCTYIIHI: OYMIIAIOTH aKyMyJISTOPHI Oatapei Biz, Opy/y Ta CIAIB GIEKTPOIITY;
MpOUHINAKOTE BeHTIUIALIHL OTBOPH; TePeBIpAIOTE DIBEHP eNEKTPONTY 1 3a
HEOOXIIHOCTL  AONMBAIOTh  AMCTHILOBAHY — BOAY; TPEBIPAIOTh  HalHHICTh
TiZ'€AHYBAHHS TPOBOAIR, NEPeBIPAIOTh KPIIUIEHHS, yCTAHOBKY 1 Ailo NpHIalie
OCBITIICHHs Ta curHamsamii (dap, magapHUKIB, JaMIl IMTKA NPWIAAIB, 3ajHIX
JIXTAPiB, TOKAXUHKIB NOBOPOTY, aBapifiHoi CHIHANi3alli, 3BYKOBHX CHIHAIIB);
poGOTY TepemMikata CBITTA, CHCTeM CHTHATISAIN aBapiifHoTO TMaiHHA THCKY
TMOBITPSA B KOHTYpax TanbM, IEPeBIPSOTE | 24 HeoOXITHOCTI  YCYBAIOTE
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HeCTIPABHOCTI [SHEPATOpd, DeryIATOpa HAaNPyIT, CTaprepa, aKyMyTATOPHIX
GaTapeit; 130410 MPOBOIB, KOHTAKTIR 1 3aXHCHHX I'YMOBHX KOBITAKIB.

OCHOBHL HeCIpABHOCTI aKyMyIATOpHoI Oarapei: pozpsf 1 caMopazpsim,
KOpPOTKE 3aMHKAHHA TOTACTHH TIPH BWIQJAHHI akTWBHOI MacH. Kpim Toro, vy
pe3yIbTaTl TPHBANOrO 30GpIMAHHA aKyMylaropa 03 IO3apAIKH  MOKINBA
cynbdararisi TacTHH, Xoua BlpOl"lI[HlCTL il y cygacHMX KOHCTPYKISX Garapeit
IIpH HOPMANBHOMY PIBHI eNeKTPONiTY 3HAUHO NOHMAeHA. BimlagaHHA akTHBHOI
MACH HPHBOHTE TAKOK 0 TOHIDKEHHS eMKocTi Garapei. Y npouem eKchyaTauu
BHHHMKAIOTH TPIIMHII CTIHOK Gatapei, BiICYBacTECA SHIDKOHHA PIBHA eIeKTPOIITY 1
HoTo TMITEHOCTI.

I[larHOCTyBaHHH aKyMyIATOpHOI Gatapei mondrae y ?,OBHJLHHBOMy ii ormami,
HepeBRIplli piBHA i TYCTHHH eJ'IeKTpOJ'IlTy, a TaKOW HAIpyTH T HABaHTAXKeHHAM.
['yeTHHY enekTpomiTy TepeBipAtoTh EHCHMETPAMH PI3HHX KOHCTPYKITH.

OCHOBHNMH HeCIIPaBHOCTAMM I'eHepaTopa € 3HOMIeHHA KOHTaKTHIK Kilellb i
IMITOK, PizHI MONOMKH INTKOTPHMAYIR, O6pPHE B 00MOTKaX 30VI:KEHHS poTopa 1
CTATOpa, MIFBHTKOBI 3aMHKAHHS B 0OMOTKAX cTATOpa 1 3aMHKAaHHA iX Ha KOPITYC,
npobiit aGo oGpHB A101B BHIIPSIMHOTO GIOKY, OcHabIeHHs, HAIMIPHE HATSITHEHHS
aGo 3HOC MPHUBOAHCTO Tiaca 1 1H. (OCHOBHUMHE HECTIPAaBHOCTAMH peryiaropa (pene-
PeTYIATOPa) € HeTIPABHIILHII PIBeHE PEryIROBAHOI HATIPYTH, SKA IS 3BHYAHHOTO
yCTaTKYBAHHA OBMHHA OyTH 13,7-14,2 B.

HecnpaproeTi TipunafiB OCBITIEHHS 1 CHTHANI3AII] MOB'A3aHl HaiMacTimme 3
MeperopaHHAM TaMIl abo BIXOAOM 3 Jamy BHMHUKAUIR, [epPeMHKAtiB, pele.
Ha#Ginem cxnainumu poBoTaMi € NepeRIpKa 1 PeryIiOBAHHS TIOT0Me HAHsE dap Ha
AT3 1 D¢ CHIIM CBITHA, CHIH CRITIA HITHX CBITIOBHX TIPHIIA/IB, 4 TAKOK YACTOTH
BKITIOUEHHS TIOKAKIHKIB TIOBOPOTIR, IO TIOB's3aHe 3 Ge3MeKoio PYXY.

YcTaHOBKY (ap MepeBipsIoTh 1 PeryroioTh Ha OKPEMOMY TIOCTY abo Ha TiHii
TO 3a momomoror HacTiHHOTO afo TEPeHOCHOTO eKpaHy afo TepecyBHHX
ONTHYHUX Tpunamie. [lepeBipky YacTOTH BKTIOYEHHA TOKAAIHKIE TOBOPOTIB
MPOBOMISITE 32 JICTIOMOTOI)  CEKYHIOMIpa TDIAXOM BWMIPIOBAHHA dYacy 34
MPOOIMCKAMM.

5.10. TexniuHe 00c.,IyroBYBaHHSI Ta MOTOYHHI PEMOHT LIHH i KoJtic

[TwHM 3HIMAFOTHCS 3 eKCTITYaTali B pasi crpalfoBaHHs PHCYHKA TIPOTEKTOpPA:
JUISI BAHTAKHHX aBTOMOOLTIB — 1,0 Mm, jiist TerkoBMx — 1,6 MM Ta JUIsl ABTOBYCIB —
2,0 MM

Bmmaeko 50 % muH AT3 TeperIacHo PYHHYIOTBCSA BHACIIZOK TIOPYIISHHA
TpaBHT eKCILTyaTallii, A0 UHCa AKHX BIIHOCATHCH: HEIOTPHMAHHA HOPM THCKY
HOBlTpH i FAaBaHTaKeHbh HA TTAHH, HeraBI/IHLHI/H/I MOHTaXK 1 JAEMOHTaXK IITHH,
MOTaHl IOPO¥HI YMOBH # 3HAYHI 3MIHH KIIMATHIHHX YMOB eKCIUTyaTarli ImwH,
3HaUHe 301MbIIeHHA MBHAKOCTI pyxy AT3, moranmil TexHiummi crag ATS #, v
TIepIIy UepIy XOOOBOI acTHHI

87



OcHOBHI z[ecpeKTH IMHH: CTpalfoBaHHA MPOTEKTOpa, TOMIKOMKEHHA
MOKPHRHOI TYMH 1 Kapkaca (IpopisiL TPOKONH, poboi, 3aIUPH, PO3MIAPYBAHHA
KapKaca) 3a ceoiM XapakTepoM HedekTH IONINMAOTL HA 30BHINIHI, BHYTPIIIHL i
HacKpizHL

TO @mmH PHKOHVIOTH TpH BiANOBIAHMX BHmax 10 AT3: TIP - Ha
IMUHOMOHTaXHIH mumsgai, KP (a mg HUM CIiA po3yMITH BITHOBIEHHS NTHHH
HAKIAIe HHAM HOBOTO MPOTEKTOPE) Ha CTICIIANI30BaHIK MATIPHEMCTRAX.

[Ipu mpoeemerni TO OIMHA BUMATAIOTE KOHTPONMIO THCKY TIOBITPS,
GanaHCYEAHHA, IIePecTAHOBKY KOMIC 2TITHO CXeM a8 TaKoK JeAKHX podiT,
TIOR'A38HHUX 3 OITISIOM IIMH. 3 ITHM IepeTikoM Ge3nocepeqHbo 3B'a3aHl poboTH 2
PEeTYMOBAaHHA KYTIB YCTAHOBKH KOJIIC.

Konrpont THCKY TOBITps TPOBOMTECA MPH KOKHOMY TO. Kpim Toro, Bomiit
3000B' A3aHMIT MOAHA OITLLIATH IIHHH 1 38 HeoOXITHOCTI MePERIPATH THCK. HopMH
THCKY MOBITpA B MIMHAX 3 BPaxyBaHHAM mogeni AT3 i THIIy IINH NIpHBeZeH y
IIparmnax excIoyaTariii mHH, Aki e odiiiHIM ZOKyMeHTOM.

HeobxinHicTs 68.JIchyBaHH${ BIHMKAE 3 TIPHIHHH 3armobiraHAa AHCOATAHCY .
JncbamaHe cTBOpIOE HeBp]BHOBa}KeHl BIITEHTPORL CIUIH, BHKIHKAE IONATKOBE
HaBaHTaKCHHA Ha nlz[Bchy 1 IIMHH, BHKIHKAIOUK IlepeluacHe 3HOIISHHA, Ta
30UIBIIYE Iy M 1P pycl AT3.

He npuiimaioTs v peMOHT IMWHH: 3 NaTaMaHHM YH OTOJEHAM METANeBHM
ocepaiaM GopTa; Ti, M MOMKOKEH HAPTONPOAYKTAME, 3 BUPA3HAMH O3HAKAMH
CTapIHHA TYMH, 3 KUTBIIGBHM Py IHYBAHHSIM KapKaca; 3 BUTSTHYTHMHA GOpTaMIT,

Texuomoriunuii nporiec P IIMHA BKIOUAE TAKI 3aX0JIH; OUMITIEHHS H MHTTS,
MITOTOBKA TIOIIKO/KEHUK  JIUISTHOK, HAHECEHHsI KIEI0 1 CYIINHH, KBRS
TIOTTKO/ e HE;, BYTKAHIZAIN S, 0CcTaTOuHa 00po0Ka, KOHTPOITh.

OuurigHHs i MHTTSI BHKOHYIOTE Y CIRIJANLHUX MHMIHHX MammuHax ato
BPYUHY TETIIO0 BOAOKD 38 JOTIOMOTCIO TBEPIHX BOJIOCSIHIX TIITOK.

CynmnHHg BMKOHYIOTE TpoTstoM 2...24 roj y CIEIIATbHHX CYITHIBHHUX
KaMepax, oBIaHAHIX BEHTHISIIEIO, i TeMiepaTypi 40... 60 °C.

[lifroToBKa YOIKOMKEHHX JAITAHOK Tependadyac BWAANEHHA 3 TMOKPHIITKH
CTOPOHHIX NPEIMETIB 1 BUPIKY VIIKODKEHUX JUISTHOK. BHUPI3KY BHKOHYIOTH JIJIs
BI/IpiBHIOBaHHH peMOHTOBaHOL JUISHKH T4 OYWIIEHHH il Bl VIIKOAHKEHOT TYMH H
Kopay.

[MTepoxoBka BHKOHYETLCS JITIS TIOMIITICHHS TIPOMA3KH PEMOHTOBAHOTO MICITS
TYMOBHM KJigeM 1 30UTHITEHHS TOBEPRHI KOHTAKTY HOTO 3 TIOUMHOUHHM
MATEPIATIOM.

[Tpomazka kimeeM 1 CYHNHHS — I1[¢ HAHGLIBIT BIITIOBIANLHL OIEpaiii, B
SIKOCTI BHKOHAHHS SIKMX 2aJI€HHTh MIIHICTE 3B'SI3KY  PEMOHTOBAHOIO  MICI[S
TOKPHITKHA 3 TIOUHHOUHHM MaTepPIamom.

3akmafeHHA VIOKOIXEHE — I¢ IIpOIec HaKIafeHHA IIATOTORISHOTO
TMOUWHOUHOTO MAaTepiany Ha pPeMOHTOBaHI MIMSHKH 3 HACTYTTHHM HAKOUEHHAM
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ponnkoM. 3a0HBaHHA VIIKOAMKEHL [IOUHHAIOTL 13 BHYTPINHBOI CTOPOHH
TIOKPHITKY, & 3aKIHIVIOTh — 12 30BHIIIHEO].

Bynkawizaris — 3mIHCHIOETECS AJI CTBOPEHHS MIIHOTO 3'€IHAHHS TiTAHOK
MOKPHIOKH 3 MOTHHOUHHM MaTepialoM, IIepeTEOPIOIONH IX Vv MOHONITHY MIIHY H
@NACTHYHY Macy. BymkaHizaIlsd BHKOHYEThCA TIPH TeMrepatypli 14342 %o THCKY
Bmmzpko 0,5 MlTa. TIporec BymKaHi2aliil cKIanacThes 13 1acy TMPOTPIBY MaTepiany
il wacy camoro mporecy i Tpueae Bim 30 mo 180 XB 3amexHO BRI TOBIIMHH
PEMOHTOBAHOI TINAHKH H BHAY YIIKOIKSHHS.

Konrpont sxocti P MOKpHINIKH 3A1HCHIOIOTE 30BHIMHIM ormsigom. Ha
BIIPEMOHTOBAHIH  HIMAHI TMOKPHIIKA He TOBMHHO OYTH BIAIAPYBAHE
MOTHHOYHOTO MaTepialy, IIOTORIIEHb, MepekpyuyEant GOpPMIL HeJOBYIKAHI3aIlil
CKIIATOK.

IIntanua gaa CAMOKOHTDOJIIO

1. Xapakrepni necnparnocti KITIIM 1 TPM?

2. SIxi IpMIVHE MIABAINEHHA THCKY MACHTA ¥ CHUCTeMI MATITeHH?

3. Konu BUHHKAE HeoGXYIHICTE PEMOTHY CHCTEMM OXOJIOJKS HHsI?

4. XapakTepHl HECTIPABHOCT] CHCTEMH JKHBIIGHHST JIM3EITIR?

5. dxi poGoru nepenGaueHo NPH TEXHIYHOMY OOCIYIOBYBAHHI CHCTEMH
3aTAIIFOBAHHS !

6. XapakrtepH HecrpaBHocT! TpaHcmicti AT 37

7. XapakTepHl HECTIPABHOCTI eNeKTPOOOIa HAHHS?

8. Komu munm AT3 3HIMAIOTECST 3 @KCTLTYaTaIni?
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6 TEXHOJIOI'TH KAINTAJIBHOI'O PEMOHTY
ABTOTPAHCIIOPTHHX 3ACOBIB

6.1. Texnosoriunmii npouec peMOHTY

[eii mporrec rmouae B cebde npriimMannd AT 3 (puc. 6.1), HOro mAToTOBKY 10
P, vrra AT 3. Ilepmmit etan KP Bkmiouae B cebe monepents pozonpaHi: 3HATTI
CHIIHB, KabiHM, KOIic, aKyMynsaropHoi Oartapei, BaHTaxHO! mmardopmMu Ta
MpHIAAIE EKHUBISHHA 1 eNeKTpoobIagHAHHA. 3HATI JacTHHH TePeNAIoTh Ha P. [licna
1poro AT 3 IOBTOPHO MITOTE, 3MHRAIOTE MACIO 3 KapTepiB arperaTie 1 BHIAPICIOTE
ix. Ham AT3 po20HpacTECcs MOBHICTIO! 3HIMAETBCA CHIOBHH arperar, MiABICKH,
MEXaHI3MH KePYBaHHS, MOCTH. 3HATL arperaTH HATPABIAOTECA Ha CTIeIiai30oBaH]
IOIMEHWIN, e BOHH CTICUATKY MIEOTBCA, & MOTIM po:aﬁnparoucg Ilicna uworo
MIIOTBCS 1 OUMINAIOTECA BU HArapy i HAKHITY IeTali. BI/IKOHy(—ZTBCH KOHTPOITE 1
COPTYBAHHA meranedl Ha HeNpHMAATHI, IPHIATHL Ta Ti, fAKI INALATAKOTEH
BIIHOBIEHHIO.

I[pymn eTall BKIIoUAs BIIHORTEHHA JeTaNel], cKiagaHHa arperaTie, BY3IIE T4
MeXaHIZMIB, iX BHIpoGyRaHHA Ta GapOypaHHL

Tperiit eran — zaranshe ckinapgandst AT3 3 BIIPEMOHTOBAHMX ATPETATIB TA
ByamiB. [licis goro #foro 3anpapisioTs 1 BUIPOGOBYIOTH MPoGiroM abo Ha CTeHIEx.
TTi yac BUNPOBYRAHE BUKOHYIOTH HEOGX[HI PEryIIOBAHHS 1 YCYBAIOTL BHSBIIEHI
HecnparHocT. 3a norpebu AT3 mubapGoByIoTh.

6.2. TlpuiioM apTOTPaHCTIOPTHHX 3ac00IB ¥ peMOHT

TIpuitom AT3 y P agificHiOE NPEJICTABHUK ABRTOPEMOHTHOTO 3aBOJY. Horo
3aBJIAHHS  TIEPEBIPUTH TeXHIUHHN cTaH OocHORHEMX enementie AT3 1 iioro
KOMIDIEKTHICTE. € JIB1 TpYITH KoMrmekTHocTi AT 3:

1) TOBHICTIO YKOMIUIEKTOBAHI,

2)  AT3 Gea panramnol miaTdopmMu.

JIBUrYH Tiepinoi KOMITIEKTHOCTI — Ii¢ JIBMTYH, Ha SKOMY BCTAHOBIEHI BCl
JICTIOMIMHI arperarti (BeHTHISATOp, TATHBHHAN HACOC BHCOKOTO THCKY, 3UeTlIeHHS
Ta 1H.). JBHTYH Jpyroi KOMIUIEKTHOCTI — JIBMTYH 31 3uellieHHsM, ane Ges
NATHBHMX 1 MAacHsHux (GinsTpiB, 0e3 kapOiopaTopd, KOMIPecopa Ta  IHIMHX
eNIeMEHTIR.

3a pesynbTaraMu TPUAMAHHA CKIJAETLCH MPHAMATLHO-31aBaNbHUNA  aKT
BeraHorneHol dopmu. AT3 npuiimaiorhes B P 3a HASIBHOCT! HAPSUTY HA PEMOHT Ta
texmacriopra AT3 aGo JOBIAKM OO CTAH CKIYOBMX YACTHH 1 TACTIOPTA
BCTaHOBNEHO1 GopMH (TIPH 31491 AaTPETaTIB).

Y KP ne npuimatorhest BanTaxni AT 3, axmo ix kabiHm Ta paMu ST aioTh
crmcanmo. Y KP He npuiimMaroTeCS OKpeMi arperaTi, Konw ix Gazomi merami
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MATTaloTh COACAHMIO B Opak. HanpHkmam, KomMH KOPIyCHI OeTalml MaioTh
TPINIIHH, IO MPOXOAATE Yepes TMOCagoTHl OTBOPH T T ATTHITHHEN.

Peronmuua 3abBod }7
y
Cxnad Cnnad
PENOHMHDZO POHDY zomoBoi  npodyxyte
T I
So8niwne mummsa
0 OYULWLBHHR Mopapdybanna
| |
eMONMan Yeynenns degex mib,
wactma o8 naOHaWHA a ocmamovxe
5%“’"’ L cknadannn
l y emani
TMuling- |
OYUCHL
" onepauil 0n8 : . arxa i Sunpobybanus
azpezamib ma wace -b( fpudamni demani HAWUH
- dFa!bupakHﬂ ] I
inadwa HHa ma wacl 3anacui G
A0 Qepesamu Hi yacmuku KAQQAHHA
| |
Nidpo3dupawus Bidnobrenns = Papdubanns
azpezamif demaned azpezamib ma Bysnb
ML i I
UUNG-
; , CrAQBanHS
oyuc f
sl e i VBt
nidpo3idpanux j t BunpobyBan
az,oez%mig Biowodnerna brpesamid
| 1 ]
Pa3dupa nus azpezartib
Ha demani A L
Aeexmockonin KormnpexmyBauns
| | (xowmpors- demanea
Tudng- copmyBanka) = HQ PO3MIPHI 2pynu
OYUCHI 4 emanel 3 nidcxna dannam
anequa = =
915 0emaneu

Prcynok 6.1 — Cxema TeXHOIOTYHOTO MPOTIECY KA TAILHOTO peMoHTy AT3

6.3. TligroToBKa aBTOTPAHCIIOPTHHX 32c00iB 10 KaniTAJILHOTO PEMOHTY

Bromouae sornitHe oumiens 1 Murtst AT3 ta foro arperatis. [lepes 1 2
AT3 3HIMAIOTH eNeKTPUYH] NPUIAIH, aKyMyIsITOpHY GaTtapero, ryMoRl T4 1HIM
IeTali, AKi MOMKHA MOIIKOIUTH MIITHIMH POITHHAMH.

CrovaTky BHKOHYETHCA TIEPITHH €Tam MHTTSI — 20BHIMIHE MUTTS ATS afo
arperata 3 OJHOYACHUM BHIMAPIOBAHHAM KapTepiB. Ha cygacHux AP3 ans mporo
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38CTOCOBYIOTE  HACOCH HMBBKOIO THCKY, IRPeCYBHI CTPYMMHHI YCTAHOBKH
BHCOKOTO THCKY af0 BOZOCTpYMMHHI MArmuHU THIy OJI-3360. 30BHIMIHE MHTTA
Moxe 3mificHIORaTHcA 3a JONOMOICIO MIMHIX Kamep. DBpynoHa Boma cTikae y
BIICTIMHIE, OUMINYETHCA 1 BHKOPHCTORYETRCA TICBTOPHO. JI71 30BHIITHEOTO MHTTA
ArperaTiB BHKOPHCTOBYeTECA 10 %0-# po3umH kKaycTHIHOI comm abo CHHTeTHIHI
MoTi 3acobn MJI-51, agpon Ta im.

6.4. Texnonorisa pozdipHo-0UHCHHX NpoHeciB

6.4.1. Opranizanis po3dipHux npouecis

Y KP AT3 mawmnmuBe Miclle HanexuTh pozbipHomy mnporecy. KiHNeRuM
MPOAYKTOM IIBOTO IIpOllecy € AeTall, sKi MOTIM BHKOPHCTOBYIOTECSH ¥ CKIaZaHHI
fe3 peMonTy abo micns BigHOBTeHHA X ToMy mim dac po30HpaHHSI MAaIlHH, iX
arperaTie Ta ByzIiE Tpeba 3afe3leuyBaTH MAKCHMAIBHY 30epeikeHIicTh
Ietaneit

KinpxicTs mpumaTHUX AeTaneil, TPYAOMICTEKICTL BINHOBIEHHS THX, IO
noTpeGVIOTE PEMOHTY, 3aNeXaTh BiI opradizamii 1 TeXHONorli BHKOHAHHS
pozbipumux pobit. Tpiuimau, TpoGoiHW, MOTHYTICThH, 0B6IOMH, 3pHB Pi3b0H Ta
N gedexTH Y JIeTANSX  YACTO  BHHHWKAIOTL B PERYJBTATI  MOPYIHIEHB
TEXHOJOTTYHUX MPUHOMIB pO3GHpaHHSL

PoaGipumii npotiec — CyKYTIHICTh PI3HMX OMEPaIii no po3'eHaHHl 00 eKTIB
peMOHTY Jio JeTaneil B TeBHIM mnocimiyioBHocT. BIH BKIIOUAE MHIHO-OYHCHI,
Po36IpHI, MIHOMHO-TPAHCTIOPTHI T4 KOHTPOJBHO-COPTYRANEHT POBOTH. 3aeicHo
B 06Ty BUPOOHHUITTRA PO3CHPAHHS MOMKe GYTH OPraHI30BaAHE HA CTAINOHAPHHMX
noctax abo Ha TMOTOKOBHX JTIHIAX.

[TocT — yacTHHA BUPOGHNYOI TUICIT, SIKA TIPM3HAYEHA [ BHKOHAHHS TTeBHAX
oTepalnil TexHonoryHoro nporecy. Ha nocry mose OyTH ofiHe a0 JeKUILKA
poGoumx Micih. PoGode MICIE — 30HA TPYAOBOI AISUIEHOCTI OJHOTO 460 JIeKUTEKOX
pobiTHEKIB. OKpema Oof[MHHII YCTATKYBAHHS, HATIPHKNIAS CTeHH JUif po3CHpaHHs
JIBMTY HA, BRBAKAETHCSA O HAM POGOUAM MICTIEM.

Moy Th BHKOPHCTOBYBATHCE JIB1 OpraHizaiiiim GopmMu po30upaHHd — He-
TIOTOKOBA 1 TIOTOKOBA. |1pH HeTIOTOKOBIH opraHizaii po30HpanHs BHKOHYEThCH Ha
YHIBEpCATbHUX MOCTAX, PH MOTOKOBIH BHKOPHCTOBYEThCH KOHBEED.

6.4.2. Texnonoriunnii npouec po3dupanHs
Sanexuts Bl THny AT3 1 #oro KoncTpykrupHEX ocobnmeocteil. [l gac

po3dHpaHHA HeoOXITHO BIKOHYEATH TAKL BHMOTH:
- BUKTIOUHMTH MOWKITHBICTH CTIOTBOPEHHS TeOMETPHIHHX PO3MIPIB,
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- 2abesrmeunTH MaKCHManbHHMIL (poHT pobIiT 12 33CTOCYBAHHIM
MeXaHI30BaHIX TIPHCTPOIB (pHc. 6.2);
- 3aDe3NeunNTH KOMIUIEKTHICTh BY3JIB.

JleTanl ZedKixX CIIPsTKeHb, SKI M 9ac BHTOTORTEHHA 00pobIMmOTE PasoM, ¥
MmpoIeci po3GHpaHHI He MOMHA POKOMIIEKTOBYEBATH. Jo Takmx geraneit
HATeXaTh: ONOK INUIHAPIE Ta KapTep 3UellleHHA, OIOK IMUTHAPIE Ta KPHIOKH
KOPIHHMX TMANTAITHEKIB, IMATYHU T4 KPHIIKH MATYHHHX MiAMMATHAKIE, TIECTepHl
ronoeHoi mepenaqi. i metani mcnd po3OHpaHHA 3HOBY 3'€QHAIOTE Hontamiu, abo
3B SI3YIOTH APOTOM.

Pucyrok 6.2 — [pucTpoi ana po36upanns arperaTie 1 MexaHizmis AT3:

a — [ 3EITTS MOPITHEB HX KUTellh, 6 — A7 3HATTA [IPYIKIH FATbMIBHIX KOTOIOK,
B — [ 3HATTSA COIIKH PYIBOBOTO MEXaHI3My, T — AT 3HATTS MAIITHITHIKA
MPOMLKHOI OIOPH KapHIaHHOTO Bala; I — LA 3HATT 3aIHBOTO IIIITHITHIES 3
TPOMLAHOTO Bala KopoOKH Mepefat, ¢ — AN 3HATTI MATOUHH KONIC

ArperaT poz0HparoTh HA JeTani y [BA eTarmL CrouaTky IX TacTKOBO
po:aﬁnparorb INA TIOTeITNeHHA MWITA 1 ouMimeHHA Hanpmkiam, vy nBHryHl
3HIMAIOTE MIATOH MACTAHOTO KapTepa, TOIOBKY LII/I.J'IH—I,I[plB KPHIIKY PO3TIONLTEHIIX
mecTepeHs. 1lica MUTTA arperaT po3tHpaloTs MOBHICTIO.

[Mix wac poz0HMpaHHs arperatis Ta BY2IIB HA AETall JOBOAWTECSA MATH CIIPABY
3 PYXOMMMH Ta HEPYXOMHMH 3 eIHaHHAMH Taki 3'eIHaHHA NOMIMAOTHCA Ha
po36ipHi Ta Hepo3GipHi. PorGipHAMH HA3HBAIOTE 3 €IHAHHS, SKI MOXHA po3i6paTn
fe3 MOMKOMESHHS CUPTKEHNX Aeranei. Cromu HamexaTh pi3pOOBl 3'eIHAHHL
IITNER] Ta IIMOHKOPRI 3 €IHAHHA, TOCAIKH 3 HATATOM y TIAIMHITHHKAX, BTYIKAX,
mecTepHax. Hepo3GipHi 3'eqHAHHA BHKOHYIOTECSA 28 JONOMOICIO 2BapIOBaHH,
TIATHHA, KITeTMaHHs, CKISOBAHHS Ta 1H.

Pyxowmi posGipml 3'efHaHHS 3aCTOCOBYIOTH JUIsl fleTaneil 3 TIajeHbKO
INUTIHAPIIHOI 400 IMTIIEOBCIO MOBSPKHEIO.
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Haii6inbin macori 3'eqHasHs B KOHCTPYKINT AT3 — pizpboi. BoHM CTAHOBIATE
60...70 % yeix ioro z'emHaHb. MoxyTh GVTH Takox 3'€IHAHHS ABOX AeTaled iz
3aCTOCYBAHHAM TOCamOK 3 HATATOM. Y TakuX 2'elHAHHAX HajfgacTime
32CTOCOBYIOTH MIANTHITHAKH (6nm3pko 28 %), Bryaku (23 %), mectipHi (13 %),
naneIn, ocl, mrudgTH (11 %), caneankm (8 %) Ta iH.

Jlo OCHOBHMX BHIIB po30ipHHX pobiT MOKHA BITHECTH PO3OHPaHHS Pi3bOOBIX
3'eHAHL | 3'€IHAHL 3 TAPAHTOBAHHM HATATOM. |pYIAOMICTKICTEL pOOHpAHHS ITHX
BHIIB 3'€IHAHL CTAHOBHTE ONHM3EKO 60 %0 yeiel TpYAIOMICTKOCTI BlacHe pozbipHHK
pobiT.

MexaHizania p036lpH]/]X POBIT MoTArae y SaCTOC}/BaHHl raHKOBepTlB Ta 1HIINX
CIRINATEHIX IHCT‘pyMeHTlB KoHBelepiE Ta CTeHAIR, TIIPABPNIUHMX T4
TTHeBMATHTHIX IIPEeCiE.

6.4.3. XapakTepucTika 3adpy/AHeHb i cI0CO0H iX OUHIIIeHHS

3abpyaHeHHs TMOMINSIOTh HA eKCIUIYATAIlHI Ta TeXHONOTITHI (MOR’sd3aHl 3
TPOIIECOM PeMOHTY). JI0 eKcImyaTamifiim 2adpy aHe HE HATSKATE!
- BUITIPAILOBAHI MACTA 1 MACTHIIA,
- acdanbToCMOIHCT] BIAKIANH — MAa3enoi0H1 3ryCTKH HA BHYTPINIHIX
CTIHKAX KApTepiB, MOKAX KOJTHYACTOTO B4,
- JAKOBI BIAKIAAH — IUNBKH HA 100KAX 1 BHYTPIIIHIX CTIHKAX TIOPIIHIB,
- HATAPH — TREPAI BYTNEIER] CHONYKH, 10 BUIKIAIAIOTHCS HA CTIHKAX
KaAMEPH 3TOPSIHHSL, KIATAHAX, JIHWIIAX TTOPIIHIB 1 MICTATE GUILINCTE
HEPO3UMHHIK 200 MOTAHOPOZYMHHHX CRITA/IOBIDX,
- JIOPOXKHLO-TPYHTOR] BIAKIAAH, K1 HATPOMAIKYIOTECS B OCHOBHOMY
¥ XOJIOB1H YacTHHI,
- MACISTHO-TPS3ZLOR] BUIKIAJH, $IKI BMHMKAIOTH ¥ PA3l [OTPATUISTHHS
AOPOIKHOT TPsi31 Ta TIHITY Ha TIOBEPXHI JeTaneil, 3a0py JHeHl MACIOM.
Jeram  micost  BUIHOBJIEHHS. MOXKYTE OyTH  3a0pyiHeH]  CTPYIKKOIO,
MPUTHPATEHIMH TTACTAMH T4 3epHaMH  alpasmBy. Y pasl He3a[0BLILHOTO
OUHINEHHsT feTanell Bl IMX 3a0pymHEHL BUIOYBAETHCS X IHTEHCHBHE
CTIPATOBAHFSL.

6.4.4. Muroui 3acodu

Brpanenns macngHoi TMBKH 3 JeTall MHIOYAM POSYHHOM BIAGYBAETHCS
HACTYTIHMM YWHOM. |1 BIIHBOM Tapddoro MHIOUOTO PO3UHHY MACTSHA TUTBKA
MIEHIKO HATPIBAETECH 1 BHACTIIOK POMMPeHHA Ta Aif ¢in TOBEPXHEBOTO HATATY
Ha0yRae XBUNMACTOTO BHUTISIAY (prc. 6.3) 3 kyrom 90 1 mami pyiayerses. Crma
3UeIUIeHHA YaCTHHOK OpyAy 3 MeTaloM 3MEHIIyeThCA 1 BOHM MOXKYTEH BHAATATHCA
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3 HOBerHi THCKOM CTPYMHHH po3unHy. TofTo, MIFOUa Hid [IOIATae ¥ BIAaNIeHHI
PLIKIX 1 TRepAMX 3a0pyIHeHE 3 TIOBEPXHI 1 nepeBez[eHHl X y MITOTHI POTIH.

oy Bty

A3

I a

Pucynok 6.3 — Cxema i rapsiqoro MHIOUOTO PO3UMHY HA MACISTHY
ILBKY: 8 — BHXUTHIBE cTal, § — ¢ = 90", B — ¢ < 90°

OCHOBHL ABHINA, IO BI3HATAIOTE MIIOTY [I0; 3MOUYBAHHA Td eMYyTIBIYBaHHA
SMOUyBAHHA MOJATAE ¥ PORTIKAHHL KPATITHHHA PIAMHN HA MOBSPXHI TBEPAOTO TiIa i
3aNeNTh Bifl TIOBEPXHEBOTO HATATY PIOMHM Ta ii mpupomw i cknamy. IloBepxHi,
3a0pyaHeH] MaclaMil Hofpe 3MOUVIOTECA BYITIEBOAHERVMH PO3UHHHHKAMH 1 He
3MOUYIOTECS THCTO Bofoto. JlonaRaHHA 10 BOH IOBEPXHEBO-aKTHRHIX PetIOBHH
(TTAP) 3HITKYe i TIOREPXHEBMH HATAT 1 3afesmedye 3MOUYBAHHA. I[IAP -
CHHTeTHTHI Mmoui 3acobm (CM3), AKki BHIyCKAIOTBCS Y BTSN MOPOIIKY.
Jatomin-101, 102, MC-6 npmsHaveH] ANS MAHIK MANTHH CTPYMHHHOTO THITY, &
Jadomin-203 1 MC-8 ana wmammH 3aHYPIOBANBHOTO  THITY. Ili peuormHM
HOTOKCHUHI, HeTOPKYIL Ta NOOPEpPOIIHHHI Y BOZI, IX KOHIEHTPAIA CTAHOBHIB
5...20 v/n npu Temmeparypi S0+5 °C. Jlna MexaHizarii TIporieciB MHTTA feTaneii
32CTOCOBYIOTH MHHHI YCTAHOBKH (pHC. 6.4) PI3HMX THITIB.

(a) (6)

Prcynox 6.4 — YCTaHOBKH JUISL MATTS ACTATEH:

4 — TYIIMKOBOIO THITY: 1 — BaHHA JJI PO3UMHY; 2 — MHIHA KaMepa;, 3 — 00epTORUH
TAPAHT; 4 — 3aBAHTAKYBATEHHN BI30K; 5 — HANPARISIOUL, 6 — JBEP1 Kamepi, 6 — 3
Ribpyiouoio wathopmoio: 1 — Banna; 2 — Bidpytoua rmardopma; 3 — kacera 3
AETANSIMIT, 4 — MHEEMOITIIIHAP, 5 — CTiHKa, 6 — HArpiBalbHI eMeMEHTH,

7 — XpWIMKa BaHHW, 8 — pONBTaHT, 9 — KpaH kepyBauusg, 10 — ymopi;, 11 — mok ama
OUMINEHHAS BAHHA
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6.4.5. OuuinenHsn Jerasield Big HArapy i HakuImy

Harap BHAamsSOTE MeXaHITHHM, XIMITHHM T8 YIBETPa3BYKOBHM CIOCOGAMIL
TIpucTpoaMn mId MeXaHITHOTO BHAANSHHS € APOTSHI ITKH Ta CKPedKH. XiMITHHI
criocid TomATae Y BHMEApIl feTanell vy BaHHI 3 POZYMHOM KAyCTMIHOI 1
KATBIMHOBAHOI cOmy TpH Temmepatypi 90...95 °C mporarom 2...3 rom. ITicia
IBOTO  JeTali  IIpoMHBAlOTh  Boxpoto.  IIpm yOBTpasBykoBiH — OUHCTIN
BHKOPHCTOBYIOTH YIBTPa2BYKOBHMH TeHepaTop 3 4acToTor Oimbme 20000 T,
SIKMH CTRBOPIOE VAAPHI XBHITL Ta CTIEIIANBHI PO3THHA.

Haxumn 3 pyfanok oXolomeHHS OIOKIE Ta TOICBOK IMUTIHAPIE OUHIIAIOTEH
TNPOKATYBAHHAM MAirpitoro no 60..80 °C posumuy TpmEaTpiiipocdary, abo
8... 10 % posumHy COIAHOI KMCIOTH MpH TeMrepatypi 50... 60 °C.

6.5. Texnoqoria nedexTyBaHHA AeTasel
6.5.1. KoHTpoJk i Jedre KTYBAHHA JeTaeii

[Micns MUHHO-0UMCHIX OTIEPATE JIeTam CYIaTh 1 BAKOHYIOTEH iX KOHTPOJIbL T4
JedeKTYBaH s Ha OCHOB] TeXHIYHMX YMOB HA KOHTPOIL T4 COPTYBAHHS AeTanci y
SIKMX BKA34HI THIOBI IebekTH, crocofu iX BMSIBIEHHS, 03HAKH Gpaky 1 cnocodu
BiIHOBIEHHS. JledeKTyBaHHS — MPOIEC BUABIEHHS TEXHIYHOTO CTAHY JETANl Ta
TOPIBHSTHHSI (hAKTHY HMX TIOKAZHHKIB 3 JIAHHMH TEXHIYHOT JIOKY M&HTAITI.

Konrpons geranell po3smOYMHAIOTH 13 30BHIMIHLOTC OIJISHIY IS BUSIBICHHS
SIBHO BHpameHux JiedekTiB (MpoGoiHm, TPINMHHE, BMSITHHH, OONOMM, 3pPHBH
P13b0H), 4 TIOTIM PORGSTH POGOTH 3 JIOTIOMOTCIO BHMIPIOBAIIEHMX THCTPYMEHTIR:
MIKPOMETPIB, THJIHKATOPIB, BUMIPIOBATEHUX 1pobok, ckob (puc. 6.5). Ha ocHori
KOHTPOJIIO JIETANl COPTYIOTh 348 TPYNAMH 1 MApKYIOTh BUINOBIHOK $apboio:
HEMPHIATHL — YePROHOK), TPHIATHI — 3eIeHOI0, SIKI MiJJISTai0Th BUIHOBIE HHIO —
WOBTO. J[0 MPHAATHHX BIJHOCSTH AETAT, 3HOMIYBAHHS SIKMX JIGWKHTD Y Meax
JIOTIY CTHMIX BETHIHH, TOOTO AETAN MAIOTh JOMYCTHMEIT posmip. BoHu HaaxomsTs
HA CKIaf TPWIATHIX JeTanel 1 gam Ha CKIafanis. Ane 3HAUHA YacTHHA AeTaneil
Ma€ TPAHMYHE 3HOMIYBAHHS, STKE BHMATAE BIITHOBIGHESL
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Pucynok 6.5 — KoHTposb B3aeMHOTO PO3MITIeHHST pOOOUHMX MOBEPXOHE!
4 — B3aeMHOTO OUTTSI ITMHOK Basa; 6 — GUTTs (hIaHI HA BANY;, B — HECMIBBICHOCT]
OTROPIB; T — HEMAPATENHLHOCT 0OCei OTBOPIB BIIHOCHO TUIOITMHH PO3HIMY KapTepa

6.5.2. Cniocodu BHSIBNeHHA CKPUTHX AedeKTiB KeTamei

Jo takmx jiedekTiB BUITHOCATECS BHYTPINIHI TPIIMHE ¥ GIOKOR] IMITHJIPIB,
ronoBlli 610K4. [X MOMHA BHSBUTH I1APABIIYHOK OIPe COBKOK, PLAMHOK i
tckom 0,3... 0,4 MlTa. [THeBMATHUHUM CTIOCOGOM BWSIBISIOTE CKPUTL TPIMIMHHE ¥
NATHBHHMX GAKAX 1 pajiaTopax.

Hactynuuii crioci6 — marnitHa JedeKToCKOis, CyTh SKOi 3aKITIOUAETRCS B
HacTynHOMY. [IpH TpoTyckaHHI MATHITHOTO TOTOKY Uepes JieTanb MATHITHA
NPOHHMKHICTL JIETAN 32 HASBHOCTI TPINHMH Gyle PI3HOIO 1 OI[HIOETHCS 34
JICTIOMOTOI) MATHITHOTO TIOPOIIKY, SIKHH HAHOCHTHCS HA TOBEPXHIO AeTaml. Ha
1LOMY TIPHHITMI MPATTOE MArHITHIH federTockorn M-217.

3 JIOMOMOTro0  NIOMIHECIEHTHOT JedeKTOCKOMi KOHTPOJIOKOTE  JeTani 3
KONBOPOBHX  cIiapiB. OuuineHy 1 ofe3kHpeHy JieTalb 3aHYPIOIOTH ¥ BaHHY 3
JOMIHECI[EHTHMM — POZUHHOM, TPOCYIIYIOTH, TPOXH HAIPIBAIOTH, 1 [OTIM
OCRITITIOIOTE PTYTHO-KBAPIIEROIO JIAMIIOIO, siKa € B iedextockom JIJIA-3. Tpimmau
TIOUHHATOTH CBITHTHCS JKOBTO-3€NIeHHM KOTbOPOM.

YIbTpasBykoBa JedeKTOCKOMmS TPYHTYEThCH HA SIBHI TIONMMPEHHA Ha
BEJIHMKY TIHOMHY 1 BIAGUTTS yIBTPAZBYKOBHX KOJIHMBAHE BT TPIIIHH.

Bimpmr mpocteM € meron dapS. Ha sHewwupeHy TOBEpXHIO HAHOCATH
chapOysanery puinay. Yepes 5... 10 x8 i BuTupaioTs HacyXo. [loTiM Ha oGpobiemy
TOBEPXHIC HAHOCATH OIap Kpelin. B MicIuX TpIillMH PiWHA BHCTYIIAE HA
MOBEPXHIO, TIOKa3yIOUH QOPMY 1 posMIpH AedekTy.
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6.6. KoMITeKTYBaHH$, CKJIATAHHA | BHIIPOOOBYBAHHS
ABTOTPAHCIIOPTHHX 3ac00iB

6.6.1. KomMiuiekTYBAHHSA JeTajiei

Jeram 3 1exiB BUIHOBIEHHS jieTanel, a TAKOWK 31 CKIAAY 3aMaCHHN YaCTHH
HAIXOZATh Y KOMILICKTYBalbHe BiaimeHHs Oco0imBa ypara 3BEPTACTLCS 1A
MO JieTaneil Ha pO3MIpHI TPYIH, SKMX Mae OYyTH He OUIbIE I STH. PoaMipHl
TPyl MapKyioTh [ippami, ¢GapOoio  BIATIOBIHHX — KONBOPIB.  IIpolec
KOMIDIGKTYBaHHA BEMOYae mabip geraneit za pongpaMH 1 MACOO TA BHKOHAHHA
NPUMACOBYBAHHS OKpeMIX gmeTameil. Jma HedxiX BIANOBITanbHHX HeTamei
(TIOpITHI, MATYHE Ta 1H.) 3MiHCHIOIOTE KOMITTEKTYRAHHS 28 MACOIO.

[lpu xoMmnekTyRaHHI psamy nAeranefl BHKOHYIOTH TIPHIIACOBYBAHHS, K
BKITIOYAE MPUITAITIOBAHHS, TAGPYRBAHHS, MPHTHPAHHS, TIOJPYBAHHS, PO3BEPTAHHS,
MPOTOHKY PI3B0H, 3aUHCTKY 3aUpoK. [[PHITHITIOBAHHS BHKOHYIOTH Ha TIOBIPOYHI{T
IUIATL AN YOYHeHHA KOpoONeHH JeTanell. Takox NPUITIUEORTE 3aMKH
MOPITHEBHX KUTETh JUIsT 3aDe3leueHHs B iX CTHRKAX 3a/IaHmX 3a30pie. [[TabpyBsanms
3MIACHIOIOTE ANA GBI TOYHO! TMATOHKW AeTanel, HATIPWKIA, TIPW KiHIEBIH
TATOHIN TUIONMH KapTepiB. [IpHTHpaHHI 3aCTOCORYEOTH TPH KiHIEBiH 0o6pobin
AESIKHX TUIOMTHH 460 KIanauiB. [ToMpyBaHHIO MAJAI0OTE KYITAUKH PO3TICAUTEHHX
BAJIB T4 1HIM JeTal. PO3BEepTAHHS 3ACTOCOBYIOTD JUIsI KIHIEBOI 06pofKkH OTBOPIB
BTYJIOK 3 METOIO OTPHMAHHS HeOOXITHOT MOCAIKH.

Ha poGoty peraneil 3HAYHOIO MIPOIO BIUTHBAE HE3PIBHOBAKEHICTH PYXOMITX
TACTHH, TOMY TILI Ya¢ COPTYBAHHA JeAKl TeTall MAGHPAaIOTh 38 Macow (TIOpITHI), a
geaxl GamaHcyioTh. CTaTuHnM — OATaHCYBAHHSM — YCYBAeTRCA  CTATHIHA
HeRPIBHOBAKEHICTh, KA BHHUKAE V BHIAAKY, KONH I[EHTp Bard AeTaml He
criBmamae 3 Biccto obepranus ferans 1 (puc. 6.6) bopMHu IHCKa BCTAHOBIIOOTE
HA THafAeHbKY, TOUHO OOpoGTeHy THMMIHAPMUHY OTPaBKY 2 1 PO3MIMYIOTH ii Ha
ABOX TIApaleLHHX, TOYHO BCTAHOBIEHHX TOPM3OHTANBHO oropax 3. ITig mieo
HERPIBHOBAIKCHOI MacH JeTalh caMa TOBEPTAcTLCA | BCTAHOBIIOETES S TAK, IO LI
Maca TepeGyRaTHMe Y KPAHHLOMY HIDKHHOMY [IOJIOMEHHL. 3HAuuTh Tpeba vy
AlaMETPAIbHO MPOTIIEKHII TOUIN Ha BLACTaHl R, IPHKPIININ TArapellh Macow
my.

(6)
Prcyrox 6.6 — BamancyBanHs fetanei: a — cratiaHe;, G — AMHAMIYHE
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JIMHaMITHA He3pIBHOBaKSHICTh BHHHKAE ¥ BUMAAKY, KONH Bich 0DEPTAHHA He
30ITa€TECA 3 TONOBHOIO Biccto iHeptii. JlnHamiuHe GamaHcyBaHHI AeTane i BeKol
JMOBKWHH 1 MANoTo HiaMeTpa (KapAaHHi Bald) BHKOHYIOTH HA CHEIaTbHIX
CTEHMIAX.

0.6.2. Cxiajanig THIOBHX 3" ¢IHAHL JeTaJeld

CxrmagaHHd HepyXOMHX 3 €AHAHB HepyxXoMi 3 eMHAHHA CKIafaioTh 3a
JOTIOMOTOIO TiAPaBTIYHEX TpeciB. [IpH MbOMY OXOIITIOKMI AeTali HATPIBaloTE 10
TeMmepaTypn 6mmspko 100 °C. Jlekomni oXOImoBaH] JeTali Kpale oXoIoTKyBaTIL
HAMPHUKIAL, ¥ PIAKOMY a30Ti.

Migmmmawrr.  [TAMHAIHAKE — KOUeHHA HANPECOBYIOTE  HA  Bal ado
3AMPECORYIOTH ¥ KOPIIYC TPECaMH, YHHKAIOWH yoapie. 3ycuud TpeGa MpHKIAAATH
PIBHOMIPHO 110 BCBOMY KINEBITO. J(I IBOTO BHKOPHCTOBYIOTH THAKIATHI KiITBIA
(puc. 6.7, a), mMoHTaxHl TpydH (puc. 6.7, 6, B), abo raitku (puc. 6.7, r). I{ob
3ampecypaT MANIMIHIK ¥ KOPIyC 3 HOro OZHOYACHNMM 3aIpecOBYBAHHAM, Ha
IMUHKY Bala 3acTOCOBYIOTH CIeIiantHl ompaBku (puc. 6.7, m). IIpaBMnBHO
BCTAHOBNEHI TIANTAITHAKA MAIOTH TPOKPYUYYBATHCH BUTRHO, €3 3aifaHb.
T AITHIKE KOR3aHHS (BRTYIKH) 3aTPECOBYIOTh Y THI3I0, 4 TOTIM PO3TOUYIOTH
460 PO3RIPUYIOTH T IIAMETD NTHHKH CTIPSTHIE HHSL

Pucyrok 6.7 — BeTaHoRTIe HHES MANHMITHUKIB KOUSHHS Ha BAT 1 KOPITYC
IeTaN 3 BUKOPUCTAHHAM : & — TAKIATHOTO KT, 6, B — MOHTaKHOI TpyOH,
T — radiky; 1 — onpaBky

Mectepri. SKicTeE CKIAZaHHA OMIHIOIOTE 38 OITHHM 3a30pOM, SKHH
BHMIPIOIOTE Mi¥ 3y0aMy IHIMKATOPOM, 400 38 JOMOMOTOI0 CBMHIEBO] ILTacTHHKH,
SKa TIPOKATYETECS MUK 3y0aMiL, & IOTIM MIKPOMETPOM 38MIpAeTLCHA TOBIINHA.
TTpunsrannsa  poGourx TOREPXOHL 3VOIE meperipsmoTs Ha  «hapby». Pobouy
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MOBEPXHIO mecrep}u MOKPHEAIOTE (apGoro 1 IpoKpyUIyIoTh. [Ipo KOHTAKT pofoTix
MOBEPXOHE CBIIUHTE GopMa 1 PO3TAINYBAHHS BIIGHTKIE (pHc. 6.7).

’.

Pucynok 6.8 — Ieperipka IPaBANTBHOCTI KOHTAKTY 3y0UacTHX KONIC «Ha
dapby»: a — MUIHIPHIHAX, § — KOHITHHX (3y0 Beywol mecTepHi), B — KOHITHIX
{3y0 BesieHOl mecTepHl); | — nMpu HOpMANbHIA MiMTIeHTPOBIH BicTam; [1 — npu
amentmeriit; 111 — npu aGinsimeniit;, IV — y Bunaaky nepexocy oceif, V — npu
HopManeHoMy sauertiensl, VI, VII, VIII — mpy HenpaBuibHOMY 3auernie HHl

22

&

=R
e N WS
200

3aknenkorl 3 eHAHHA. BWKOHYIOTH Y XOJOZHOMY cTaHl abo MONepe/IHbO
HATPIBINH 3aKTenKy Ao 900...950 °C.

6.6.3. CxknagaHHA arperartie

[lim gac ckmajaHAS JIBHTYHA CTIOUATKY 3 €JHYIOTH MOPIIEHb 3 IMATYHOM T4
KOJIHYACTHIT BaJ 3 MaxoBHKOM. [1icisd 0CTaTOUHOTO 3aTATYBAHHS raliok KOPIHHNX
MIITHITHAKIB KOMHBAT MAE BUILHO NPOKPYUYBATHCE. [UIE3M MHMTHAPIB Ta GIOKH
COPTYIOTE HA PO3MIPHI TPYITH 1 MAPKYIOTh.

[opimui ozpmiei MacoBoi IPymu AOOGHMPAIOTE JO MINMHAPIB, Y3COMKYIOUH
PO3MIPHY TPYIY TOPIIHA 3 PO3MIPHOK TPYICIO IWmHApa. [TopiiHeRl Kb
Tiepe;T BCTAHOBISHHSIM Ha TIOPIIeHs MJIa0Th TTepeBIpIll MOCcaiki ¥ KaHapkax. [1ig
Hac CKNANaHHA PisbOOBMX 3'eIHAHL Tpeba IPABHILHO BHIHAUNWTH [IOCTIAOBHICTE
3ATSACYBAHHS  (MITIBKM 800 GONTH  KpIIUIeHHS TONOBKH Imuapie).  [[]o6
3a0e3MeynTH TeBHHH MOMEHT 3aTATYBAHHS 3ACTOCOBYIOTH JIHHAMOMETPHYIHI
KITIOI1.

[Micnst crnailaHHst ATperaTti MepefaioTh Ha 00KaTKy 1 BunpoboryBanms. [Ipu
LBOMY  BIZIGYBAcThCS TPHIPAIFOBAHHA — TIPONEC, SKM  CyNPOBONKYETHCS
(hopMyBaHHAM ONTHMATBHOL LT eKCIITYATaIl MIKPO 1 MIKPOTEOMETPi IOBEPXOHE
netaneil. HepiBHocTi y BUTISM TpeGiHINB, SKI YTROPKIOTECA HA TTOBEPXHI JeTall
i gac 00poG K OKPYTIIIOIOTHCSL.
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ObxaTka 1 BUNpodYBaHHA IBUTYHA CKTaZaeThCs 3 XOMOAHOI 1 rapsdol cTamii.
1i BHKOHYIOTE Ha CTIEIIATEHIX eeKTPOralbMOBHX CTeHax (puc. 6.9). Hanpuxias,
xomnomna obkarka apuryHa I A3-24 sukonyetbes mpu 500, 700 ob6/xe 15 xB 1 npu
850...900 o6/xe 15 xe. Jlani ABMIYH OTMIANAIOTH 1 YCYBAIOTH BHSBJIEH AedheKTH
IToTiM BMKOHYETHCA Tapsia o6kaTka ABMryHa §e3 HapaHTaxeHHs mpu 1200, 1500
ob/xe 20 xB. Ilicnsg MBOTO MATATYIOTE KPITUIGHHA T4 PETYIIOIOTE 3a30pH B
KnmamaHax. Jlami IpHCTYHAalOTE A0 Tapsdoi ofKaTKM INf HaBaHTAKeHHAM IIpH
pisHExX obepTax ABMTYHA. Ilicnsd OOKaTKH TPOBOASATH BHUIPODOBYBAHH:
BH3HAYAIOTE MOTYXHICTE JABHIVHe, TOIMHHY 1 IMTOMY BHUTpaTH [albHoro. Jami
IBHTYH OTTSIIAIOTD, YCYBAIOTH MATIKAHHT MAcia 1 OXOMOMEYIOI0] PIIHHI.

X [k,
LS [ .
3 4 s | 3
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g 7
S T 2 3 = 53

Pucyrok 6.9 — Crenn ansa of6KaTKH IBUTYHIB: | — eNeKTPOABHTVH,
2 — BarOBMH MeXaHi3M, 3 — penykTop; 4 — MydTa; 5 — IBUTYH, 6 — PeryIb0BaHi
cTiHKM, 7 — QyHIaMeHTHa IUTHTA

6.6.4. 3araibne CKJIAJAHHS, obKaTKa i BHIIPOOOBYBAHHS
ABTOTPAHCTIOPTHHX 3ac00iB

3aranbHe CKT4faHHS BWKOHYIOTH MMCHA CKIAMaHAd 1 O0KATKH OCHOBHHX
arperatis. Cknagata AT 3 MOIHHAIOTE 13 BCTAHOBISHHA PAMH Ha MACTaBKH. [1oTiM
HA paMy BCTAHORNIIOIOTE Bel arperaTtH i Byanwu [licna cknaganaa AT3 B arperatn
3aNHBAIOTh MACTa 1 3MAIMYIOTE 1HII TOTKH Mamenad. Cknageni AT3 o0KaTyioTE
Ha pexumax arigHo 3 TY. TloriM apTomMoOLIb BHIPOGOBYIOTE MPoGITOM HA
BicTaHb 40 KM 3 BAHTAXKEM, 110 BYIIOBIMAE 75 % HOTO BAHTAMKHOCTI T YAC PYXY
3 MEBHOKO MBHIKICTIO.

IIuranuna JJIH CAMORKOHTPOJIH

1. Y gomy nondrae po3GipHUH mporec?
2. Slxe ycTaTKYBaHHS 3aCTOCOBYIOTE IMif 9ac po30HpaHHsI?
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STk BinOyBaeTses mpuiioM AT 3 y pemonT?

STk BimOyBaeTses miaroToBka AT 3 10 KamTaTEHOTO PEMOHTY?

STk 6yBaroTs BN 3abpy AHeHE?

STk 6yBaroTh MO 3ac001?

Mo Taxe nedexTyRanHsI?

Mo Taxe nedexT i Ak OyRaOTEL gederTn?

9. SIxi Buam 3aco0iB KOHTPOTIO BHKOPHCTORYIOTECS AN AeheKTYBaHHI?
10. Sk BigOyBacTECI KOMIUIGKTYBAHHA AeTaneii?

11. Sk 3milicHIOIOTE 2aralbHe CKIlagaHHA THIIOBHX 3’ ¢IHAHE JeTanei?
12. Metomuka obxaTku 1 BUIpoSorysanas AT 3.

PN Ok
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7 OCHOBHI TEXHOJIOI'TYHI ITPOLLECH BITHOBJIEHHS
HAETAJIEH

7.1. Knacugikanin cnocodis BiHoBIeHHS JeTastei

BigHOEHTH cHpallboBaHy HeTalb — 3HAUNTL TIOHOBHTH {I MOUATKOBRI
TeoMeTpHYHI, (pi3HKO-MeXaHUHi, (QI3MKO-XIMITHI Ta 1HIN BIACTHBOCTI (pO3MIpH,
TeoMeTpHIHY GOopMY, CTPYKTYpY Matepiany). Halikpamuii croci6 BiTHOBTEHHS —
TOH, SKMH TapaHTye HaHOIMBEIIHH TepMiH CIOyxOH ZeTaml IpH HaiMEeHITHK
3aTpaTax.

Jlo BITHOBHHX BIHOCATH OMEpalli, AKi 3MIHIOIOTE TeoMeTpHIHY GopmMy abo
BHYTpIIHIH craH watepiany metam (puc. 7.1). Ile ™MokHAa BHKOHATH
HapOIOYBaHHAM TOBEPXHEBMX INApiE MaTepialy 3aMicTh  CIIPAIEOBAHOTO,
MIacTHTHIM Je(opMyBaHHMM af0 3aMIHOO 3HOMIeHO! YaCTHHI JeTall,

Me modu
BidnoBnesnn demanes
Mpu wasbrocmi 8 pasi cnpayrwBanns 8 pa3e cnpaywbanns
MeXAHIYHUX podovol awmuKopO3iUHO20
NoWKOOH eHb noBepxi A0KpuMmMA
l | I
" Tuck Mexaniyna @apdybanns
38aproBanns 0dpodkra fanvBaniyne
lasns Tuck noKpummsa
3apiBuioBanusn Hannabnenns Ximivha
i chnerobauns Memani3auin obpodra
nagemmac fansBariyai ma Memanilauln
Memani3auis X{Mi9HL nOKpumMmMa
flokpummsa nnacmmacanu
£nexmpoick pobe
napow yBa una
fepesanubanus
anmuppunuiikux cinabib

Pucyrok 7.1 — Knacudikanis MeTONIB BiTHOBISHHA AeTane i

Knacudikars cmocobis peMOHTY AeTanel mokazaHa Ha puc 7.2,
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LCnuco(ﬁn pEMOHTY AeTaneh
—

) 3sapiosa- T Kneenumu
CaiocapHo- Obpodka HH# Ta Mertaniza- lanssani- Mmarepiana-
MEXIHITHA THCKOM Hannasne- i HYHUM MH Ta

obpodka HHA NOKPHTTAM nnacTmaca-

MH

1. Mia 1. Tlpagka. 2 1. Pyuna. 1. lazoea |TXpomym- 1. Pemont
PEMOHTHI Ocazka. 3 2 Mexaui- 2 Dnekrpy - HHA KIEEBHMH
posaIpi Posaana 4 HHa YHa 2. Ocrane- marepiana-
2. 3acro- OGncumxa 3. [haamen- BAHHS, MH.
CyBaHHSM HO- 1Y TOBA. 2 TokpurTs
JONOMI3K- nhacrTMaca-
HIIN MH
deranefi

Pucynok 7.2 — Knacudikams cnocobis peMoHTy feranei

7.2. BinHoBNeHH# NeTanei cI0capHO-MeXaHiUHOI0 00po6KoID

CmocapHo-MexaHiuHy o0poOKy BHKOPHCTOBYIOTh TN Yac BiTHOBIEHHS
Jleraneil T PeMOHTHI PO3MIPH 1 ¥ Pasi 3aCTOCYBAHHS JOAATKOBUX PEMOHTHHX
neraneii (JIPJD).

BinHoBneHHst jeTaneii mj peMOHTHI PO3MIPH TOJSITAE B TOMY, IO OFHY 13
CTIPSDKEHMX  JleTanedl, sxka mac GUIbIY BapTICTh, OGpoGNsiOThH TJI PEMOHTHMI
po3Mip, & APYTY 3aMIETIOTH HOBOK af0 BIAPEMOHTOBAHOK BiAMOBITHOTO
PEMOHTHOTO poaMipy. Y Takuii crioci® zabesledyeThes BITHOBIEHHS IIOTATKOBOI
mocankn petameit Ileil cmoci® 2acTOCOBYIOTH IS BIAHOBIGHHA meTaledl =
HTIHAPHIHAME TIOBEpXHAMHA. PeMOHTHI pozMipn HapomsaTkca B TY Ha KP i
BH3HAYAKOTHCS 38 TPAHHIHHM CTIPATFOBAHHSIM JeTareit.

BuxoprcroByroTses JIETAT TPHOX BHJIIB PEMOHTHIIX PO3MIPIB:

- CTaHZapTHi, o BHITY CKAIOTBCA MPOMHICIOBICTIO;
- pel"J‘IaMeHTOBaHl SKl BeTaHORIOIOTEEA TY Ha KPP,
- BiIBHL

CraHgapTHi pPeMOHTHI  PO3MIPH BHKOPHCTOBYIOTBCS — ANA  TIOPIIHIE,
MOPIIHEBHX  KiTellk, TIOPIITHEB X MalbliE, BKIAIMINIE KOIIHTIACTOTO Baja.
PernmaMenToBaHl PEeMOHTHI PO3MIPH nepe;:LGaqem TY Ha BiTHOBIEHHS MIHHOK
KYTAUKOBIX BATIR TA X BTYJOK, KIATIAHIE 1 HATIPABIAIOTHX.
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Binnopnenus metaneii 2a monomoroio JIPJ[ momiarae y ToMy, mo mAedekTHy
YACTHHY AeTall BHAANMOTH (prc. 7.3), a Ha ii MicIle BCTAHOBIIOITH CIEINAThHO
BHTOTOBJGHY A€Talnb (2BapiOBAHHAM, Ha pi3phi, mocamkoo). ITicns mporo podoty
TIOREPXHIO AeTaml oOpobIMmOoTh Mif TOTPIOHMH po3Mip. 3alewHO EBig BHLY
BigHOBMIOBaHO! moBepxHi JPJ MomyTs MaTH (opMy TITB3H, KITBIM, MAHOH,
BTYIKH. Y pasi sanpecoByeanaa J[PJ| ocHOBHY ZeTamk DamaHO HATPIBATH MU
TABHINIEHHA MIITHOCTI 2 eqHAHHS (3y0UacTHii BiHEIb MAXOBHKa). KpiM cmocapHo-
MexaHigHOl 06podKH Yy pPEeMOHTHOMY BHPOOHHIITBI 24CTOCOBYVIOTH DI3HI BHAH
MeXaHITHO1 0OpOOKH: TOKapHY, (ppesepHy, ILIipYBaHHA.

Qg ., OEZLF 0 2)

z
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Pucyrok 7.3 — BigHOBISHHS 3HOIISHIX AETANSH BCTAHOBISHHAM TOJATKOBHX
Jietaneii: a — BHYTPINIHIX TIOBEPXOHE OTBOPIB; § — MieCTepeHs;, B — MMk nard;
r—pized; 1 — 3HOMICHA JETANb;, 2 — JOJATKORA JIETANlb

7.3. BinHoB1eHHA deTaJeH THCKOM

I pPYHTYETECA HAa BUPOCTAHHI TIACTHYHAX BIACTHROCTEH MeTany, TobTo Horo
3MATHOCTI 38 TIGBHMX YMOB IIJT JII€F0 HABAHTAXeHHS HAaOYBATH 3alWINIKOBHX
Jedopmainit Ge3z MOPYIIEHHS IUNCHOCT]. 34CTOCOBYETHCS JJIS BIIHORIGHHS
PO3MIPIB CHPATEOBAHNX MOBEPXOHL 1 GopMu Jedopmoranux feraneil. Jeram 3
HEIUTACTHYHMX MarepiamB abo cknannol koHdirypaii 1pm  cnocobom  He
BITHOBTIOIOTHCA. [CHYIOTE JIBa B 0GpoOKH feTanet THCKOM: XOJOMHA 1 rapsya.
Tapsuy npoBogars npu Temiepatypax 600... 1000 K.

BinHosnenus setaneit oGpoGKoi0 THCKOM 3MIHCHIOETES PI3HUMHM CITOCOGAMM:
BUIPARJIEHHSIM, OC/IKOIO, pozfaueto, ofrtuckom. CyTh BHNpapneHHs (puc. 7.4)
MOJISITAE Y TOMY, 10 M €K 30BHIINHIX CHII BIHOBIIOIOTHCS NEPBUHHL (hOpMH
JeTani. 3acTeCOBYEThC XONOAHe afo rapdde BHTPABIeHHA. BHIpABIeHHS MOWE
GyTH CTATHIHAM BHTHHAHHSIM abo yraapom. J[Id BUMIPIOBAHHS CTPLTH TPOTHHY
Baja ioro BCTAHOBIIOIOTHL Y II@HTPH TOKAPHOTO BepcraTa. 3HAYEHHS CTPLIH
BH3HAYAKOTH SK TIONOBHHY OHTTS Bala, Mo TToKaszye iHAWKaTeop. Js8 BUNpapIeHHs
BaJl BCTAaHOBTIOIOTH HA TPW3MH ONYKIOK CTOPOHOKY JIOTOPH 1 TePerHHaAKTh
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MpecoM TUepes M AKY TPOKNIagKy Tak, o0 3BOPOTHA ¢Tpila NporuHy 6yia B
10... 15 paziB HinBIIa BiX TOTO MPOTHHY, MO MAB BAJ /10 BHIIPABIIE HHA.
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Pucynok 7.4 — CxeMH BUTHOBJIEHHS JIeTANEH THCKOM: & — npaBka; § — poajaua;
B — OCHIIKA; T — OOTHCK; J — BUTSIIKKA, ¢ — HAKATKA, K — eNeKTPOMEXAHIUHA BUCAJIKA
1 3CIAKY BAHHS

[MnacTHIHAM TIePepO3MOAIOM METaNy BIIHOBMIOKTHCH AETANL MPH OCamlll,
posaadi Ta obTHCKY. IIpH ocamIi HampsAM AIOYOI CHITH He 301TaEThC 3 HATIPAMOM
]'IOTp16H01 z[eq)opMauu Ile#t cmoci® BHKOPHCTOBYETBCSA HIA  30LTBIMEHHS
30BHINTHEOTO maMeIpa CyLI]_]'IBHI/IX geTanell, 3MeHINEHHA BHYTPIIIHLEOTO 1
301NBINeHHS 20BHIITHEOTO AiaMeTpa BTYIOK 38 PaxyHOK 3MeHIIeHHA X JOBKIHIL

[Ipu posmaui HAMPsAM AiOUOI CHNTH 20iTAETECA 3 HATPAMOM MNOTPiGHOI
nedopmarii. 3acTOCORYEThCA IA 30UTBINEHHS PO3MIPIE 3OBHIMIHBO! TOREpPXHI
TIOPOKHUCTHX AeTanell mpH 30epeeHH] BHCOTH. [Ipu o6THCKY HATPAM AIFOTOI
curH 30iraeThed 3 HampsamoM TNoTpibuoi medopmarti. Croci6 BHKOPHCTOBYETHCS
INA BIOHOBTEHHA IIOPOXHHCTHX [eTalell CIpalboBaHMX [0 BHYTPIIIHBOMY
pofouoMy OTEOPY (BTYIIKH PORMOALTBHIX BAIR).

Bursaxxa BHKOHYETBCA JTA 301MbIMeHHSA NOBKHMHM JeTami (Bameni, TATH,
CTep}KHl) 38 PaxXyHOK MICLEBOI 3MIHH TIOTIE PETHOTO nepepl?,y HA HeBeNHKii
minanmi. More BHKOHYIOTE B TapsSIoMy CTaHI 3 MICIEBHM HATPIBAHHAM JeTali 10
Temmepatypu 1070, 1120 K.

Haxarxka  2acTOCOBYETHCA M =0iNBINEHHS  30BHINTHIX  PO3MIPIB
IUTHAPHIHNX OeTalel 38 paxyHOK BIIARIIOBAHHA MeTaly, HAIPHKIAL AT
BIIHOBTIEHHS HEPYXOMHX MOCEIOK MM INOIHNHMKNY kodeHHA J(Id HakaTyBaHHA
InHiKH Bata 38CTOCOBYIOTE 3y6qacm171 PONHEK, AKMIH T Di€l0 ¢ P BTHCKYEThCA
v TLIO JETAL, 361ﬂbmy}0qpl ii miamerp Ha 0,2...0,4 »a. HaKaTKy BHKOHYIOTh Ha
TOKAPHOMY BEpPCTATi, BCTAHOBHBIIH POJTHK Y cynopn Ha CTIeTIaNLHIH JepiKaBIll.

Ha pmc. 8.5 mokasani IpuCTPOi AN posaati, oGTHCKY Ta OCaIKH BTVIIOK,
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Pucynaok 7.5 — IIpueTpoi Ans BiTHOBIEHHS PO3MIPIB AeTanei miacTITHIIM
IehopMyBaHHAM: & — po3data IyaHCOHOM, § — po3aaua KOHITHHM IIyaHCOHOM 3
BTYIKOIO (1 — ocHOBRa; 2 — MaTPHIL, 3 — MyaHCOH, 4 — TANells, 5 — po3pizHa
BTYJIKA); B — OOTHCK meTaneii (1 — MaTpHirt, 2 — meTans, 3 — MyaHcoH), T — ocanka
BTYIOK (1 — myancoH, 2 — BTYIKa, 3 — TONOBKA MATYHA)

7.4. BianosaeHHs Jetasieil 3BapIOBAHHAM | HATIABJIE HHSIM
7.4.1. 3araanui Bitomocti

3EapIOBaHHAM HA3MBAETRCH IPOIEC HEPO3HIMHOTO 3'¢IHAHHA MeTaNeRHX
BHpOGIE MICIIeBHNM HATPIBAHHAM X 10 po3IUIaRieHoro cTaHy. [Ipoliec 3BapiopaHHA
XapakTepusyeThed BHIOOM eHeprii, HeoOXimHOI ANA 3BApIOBAHHA IITABIeHHIM 1
THcKoM. Knacudikallia 3paploBaHHA 3a TPYTIaMH Ta BHIaMI [I0IaHa Ha pHc. 7.6.

3BaproBaHHA TUIABTEHHAM 3HCHIOETRCA CTUIABIIOBAHHSIM —MeTamiB  Ges
34CTOCYBAHHA THCKY 3 BHKOPHCTAHHAM Yy OLIBOIOCTI BHMAAKIE AOTATKOEOIO
MPHCATHOTO MaTepiany.

3BapoBaHHA THCKOM — IIé  3B4pIOBAHHA 3  MICHERHM  IIIACTIMHHM
nedopMyBaHHAM 3’ €AHVBAHHX YACTHH M i€l CTATHYHOTO ab0 IHHAMITHOTO
3YCHIUIA 3 HATPIBaHHAM ab0 6e3 HEOTO.
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Pucynok 7.6 — Kinacudikaiis crnocoGiB 3BAPIOBAHHS, K1 32CTOCORYIOTHCS Y
PEMOHTHOMY BHPOOHHITTRI

SPaproRaHHS 3aCTOCOBYIOTE OIS YCVHEHHA MEXAHITHHX I[IOMKOANKEHL B
oeTamsax (Tpimued, OpoGOiHH), a HAIUIARTEHHI [INIA HAHECCHHSI METANeBHX
TIOKPHTTIE HA TMOBEPXHI AeTalel 3 MeTOK KOMICHCAIl] iX 3HOIIYEAHHA. Y TIpoIeci
3BAPIOBAHS METAT HATPIBAETHCS JI0 TEMIIEPATYPH TUIARIEHHSL, TPH 1[h0MY B HBOMY
BLIOYBAIOTLCS MIKIJIMBI METATYPIIHHI TPOTIECH: OKHCIEHHSI METAINY, BUIOPSIHEHS
JETYIOUNX eleMEHTIB, HACHUEHHSI HATUTABIEHOTO METANY a30TOM 1 BogHeM. Ilpn
IIEOMY MEXAHIUHI BIACTHROCTI METAITY 3HMIKYIOTHCSL

Kpim ToTO, BMHMKAIOTH BHYTPIIIHI HATPY:ESHHA 1 AedopMalni BHACTIMOK
HEepIBHOMIpHOTO HarpiBy. Jedopmaliio MoOXKHA 3MEHIIWTH 3aCTOCYBAHHAM
CTCINATBHIX TIpUioMIB. Hanpuknan, MpH HAIUTABICHHI METOAOM HAKITAIAHHS
TIOR3ZIORKHIX BaTHKIE 3aCTOCOBYIOTH CHOCIO BpPIBHOBAXKYBAHHA AehopMAIlii.
TTocniIOBHICTh HAKTAJAHHS HATITARHIX BATHKIB Mae OYTH TakoIo, K Ha puc. 7.7.

Pucynok 7.7 — Harmagnie HHst ¢Tiocob0M BPIBHOBAKYBAHHSI gechopmariiii
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7.4.2. PyuHe eJIeKTPOIYT OB€ 3EAPIOBAHHA | HAILIABJIEHHA

HaiiGinpn nommpeHnM € pydHe eIeKTpOAyroBe 3BapioBaHHsa (prc. 7.8) 1
HAIDTABJIEHHS eNeKTPOIaMHM, Mo TIArIaThes (croci6 CrapsHopa). Jms Micieroro
PO3MNABTEHHS KPOMOK 3BAPIOBANTBLHMX JeTanell BHKOPHCTORYETHCA TETUIOBHI
edext enexrpuunoi ayru. Jlyra nocriinoro aGo 3MIHHOTO CTPYMY TOPHTL MK
METANeBHM CICKTPOAOM 1 3BApIOBAHMMA BHPOOaMIL, K1 BKIIOUEH] B CICKTPIIHS
kono. Temmeparypa ayru Guisire 6000 K. Poarmmapnsiouwch JAYrolo ereKrpoj
OfTHOYACHO € TIPHCAJIHUM MarepialioM. B SKOCTI eTeKTpofa 3acTOCOBYIOTH
CTAIBHMI CTep#eHb 3 BYINSICBOTO APOTY 3 MOKPHTTAM (00Maskow). EnexTpomHi
TIOKPHTTS OUIATHCS HA TOHKI 1 TOBCTL DBIMBII TOIMHpeHi TOHKI ITOKPHTTS
TpH3HAYeHi And crabimizaii TOpIHHA eNeKTPHIHOI AYTH, BOHH CKIANalOTRCH 2
80...85 % kpeimui 15... 20 % pimkoro cxna.

(a) (®)

Prcynok 7.8 — Pyune emexTponyToBe 3BapIOBAHHA:
a — TOCT PYIHOIO eNeKTPONYIOBOTO IBAPIOBAHHA: 1 — Mepexa TpupasHoro
3MIHHOTO CTPYMY, 2 — BUMHKAT, 3 — 3BAPIOBATLHHI TIePETROPIORAT, 4 — PETYIIATOD
3BAPIOBANLHOTO  CTPyMy, 5 — kaGem; 6 — BUIHOBIIOBAHA JIeTAlb, 7 —
EIEKTPOIOTPHMaY, 8§ — IIMTOK 3BapIOBalbHHKA, 9 — 3BaproBalbHHN CTil, & —
CXeMd YTBOPEHHS HAILIABHOIO BanWka: | — HATUEABIEHWH Balwk, 2 — 1Ak, 3 —
KpalUIHHA MeTalny; 4 — IOKpHTTA elleKTpona; 5 — eNeKTPOAHHIHA CTePKEeHb

Jnd 2BaploBaHHA CTAIbHIX JeTalell 3aCTOCOBYIOTH eNeKTPOAM HACTYIIHIX
mapok YOHM-13/45, YOHM 13/55. Iludpu y 3HAMEHHUKY BKA3YIOTh MIIHICTE
MBa TIPH pO3TATY BignosigHo 450, 550 Mlla. 3a mpH3HAYEHHSAM € eTeKTPOAN s
3BAPIOBAHHS BYTIEIEBHX T4 HM3LKOJETOBAHMX KOHCTPYKITHHHUX cTaneid, a Takox
CTIRITIANBHAX cTaNel, YaRyHY, KONhOPOBHX CIUIABIBR. € JBa BHIH €IeKTPOAYTOROTO
3PAPIOBAHHA. 3MIHHHM Ta MHocTilHmM cTpymom. EmexTpuina Oyra IocTiHHOTO
cTpyMy Olmeml ¢TabinbHA, KpiM TOTO, TakKe BapIOBAHHS MOMXKHA MPOBCANTH HA
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TpsAMiE T& 3BOPOTHIH TIOMAPHOCTI, MPHETHYIOUH ¥ TIEPIIOMY BHIAAKY A0 AETamll
IIIOC TEepena cTPYMY, 8 IO eleKTpola MIHYC, & B OPYroMy BHIIafKy — HARTEAKIL
JIA 3BaploBaHHA NMEepeBakHO 32acTOCOBYIOTH 3MIHHHMI cTpymM HammaemeHHs, Ak
MpaBHIO TPOBOIATE MOCTIMHIM ¢TPyMOM IIpH 2ROPOTHIH NomApHocTi. Hertans
3’€IHYIOTE 3 BII €MHIM TIOTIOCOM IZKepena CTpy My, o 2abesretye HalMeHImmii 1i
HArpiB.

SIKicTE 3papiOBaHHA 1 HAIDIABISHHA 3alle:MTH BT PeXMMy, OCHOBHIMH
HapaMeTpaMy JKOTO € TiaMeTp eNeKTpoa 1 cila BaploBalbHoro cTpyMy. JiameTp
enexTpona (3...5 MM) 2alexHTE Bl TORIIMHH 2BaploBaHOTO MeTaly. Cia cIpyMy
3aNeNTh Bl MiaMeTpa eNeKTpoAa 1 BCTAaHOBMIOETHCA piBHOWO 40...50 A Ha
MLUTIMETp ZiaMeTpa eNneKTPOoa.

[lepen -=EaproBaHHAM BHKOHYIOTH I[NATOTOBKY IIOBEPXOHE: 3aTHINAIOTEH
TIOREpPXHIO, SIKINO TOBIIMHA METAmy OLTBINe 5 MM pPO3pObIIOTE TPIMITHHY
MUTQYBATEHIM KPYTOM 3 JOMOMOTOI0 PYIHOI MITihyVBaTbHOI MATITHHH.

7.4.3 HanipapTOMaTHYHe 3BAPIOBAHHA i HANIABRIIOBAHHA ¥ cepeJOBHILI
BYTJICKHCIOTO T3y

3acTocoBYeThCS ye WACTO IS PEMOHTY TOHKONHWCTOBHMX JleTanei.
XapakTepH3yeThesl BHCOKOID TPOAYKTHBHICTIO TIpalll, He3HAUYHWM HATPIBOM
JIETAN. 3aXUCT PO3IUIABISHOTO METANY B[ NIKATHBOI /i KMCHIO 1 430Ty TOBITPS
3MHCHIOETRCSA CTPYMEHeM BYTIeKHenoro rasy CO;, SKUi MpH BHXOAL 3 MATLHHKA
(prc. 7.9) BHTICHSe TOBITPSA 3 30HH 3BapiOBaHHA. Y OamoH o6 emom 40 n
3aIHMBAETECA 25 KU BYITIEKHCIOTH, 3 fAKOi YTBOPIOETBCS BYIMEKHCNHI Tas,
jgocraruift s 12-15 rop Geanepepruoi poGoru. i1 yac 3BapioBaHHS ¥
BYTJIEKHCIIOMY Ta31 IyTa TOPHTH Mi¥ eNeKTPOJHIM APOTOM, SKHH € eleKTPoIoM 1
GesnocepeHhO TIOAAETHCS B JIYTY.

BukopwcToByeThed  3BApIOBANBHWIT  HATBABTOMAT, SIKHMH CKIAlaeThed 3
3BAPIOBANBHOTO BHTIpAMIISYA, MOJAI0YOTO MeXaHI3My, Jepikaka 3 IIaHTOM.
Ilomaga apoty 3mIMCHIOETRCS ABTOMATHIHO, a4 TIGPEMIMIEHHA JAYTH — BPYUHY.
3BaproBaNIEHIH JIPIT MOAAETHCS 10 BHpoQY TI0 CHeIAanbHOMY MUTaHTY.

3BapIoBAHHS BHKOHYIOTE Ha TIOCTIHHOMY CTPYMI 3BOPOTHOI MogpHocTi. Crna
CTPYMY 2alIeKHThH B[ JaMeTpa 1 IMIBHAKOCT] TI0Ja4l eIeKTPOJHOrO JIPOTY.
3BaploBaNIbHIKY JIOCTATHRO BHASPWATH TIEBHHIH BHIIT EIEKTPOAHOTO JIpoTyY 1
TePeMITIYBATH MATHHUK 3 TEBHOK MBHIKICTIO.
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Pucyrok 7.9 — Cxema yCTAHOBKH JJIST HAITIRARTOMATHYHOTO 3RAPIOBAHHS 1
HATUIABIICHHS B CePeJIOBHII BYIEKHACIOT Tasy: 1 — TANBHHK 3BapIOBATLHIL,
2 — MeXaHI3M TIOJIAIOUHIA, 3 — JIFKepeIo IWHBIEHHST, 4 — PefyKTop; 5 — OCcyIIyRay;
6 — DANOH 3 BYTIEKHUCTHM TazomM; 7 — nynrpisay; [-[V — 3" ennyansai kabeot,
T — myanTH

7.4.4. I'a30Be 3BApIOBAHHS

JIA MICIIEROTO PORILTABISHHS KPOMOK BHKOPHCTOBYETECA TEIUIOTa 3TOPAHHA
CYMIII TOPIOYOTO Ta3y 3 kKHcHeM KpoMKH 3BaploBaHIX AeTanei | posmapismoTs
TONYM’ AM Ta30BOIO IIATBHHKA 2, a 2a30p 3alOBHIOETECA NMPHCATHHM IPOTOM 3 3
manmopyTnenesoi crami Ce-08, Ce-10T'A. [iametp mApoTy BHOHPAETECA ¥
3aJIeKHOCTL Bif TOBOMMHH 3BapiopaHore Mertany. Haifbinemoro sacTocypaHHA
HaOyno  alleTHISHO-KHCHEEe  3RapIOBAHHA 3 TeMIepaTypold  IOIyM 4
3100...3300 °C. Kicens s6epirators B 40 - miTpoRHX Ganomax (puc. 7.10) mix
TAckoM 15 MIla, ToMy ams HOro 3HMMKEHHSA MO THCKY TPOXH OLTRIIOTO 3a
aTMocepHM 3aCTOCOBYIOTE Ta3oel penvkropn Arnermnen C,H, spmge XiMigHy
CIONYKY BYINEIFO 3 BogHeM. OCHOBHMM CMNOCOOOM OHePKAHHA AIRTIIEHY €
PO3KTafaHEA KapGioy KalbIliio OO B alleTHISHORHX TeHepaTopax:

CaC,+2H,0=C,H, +Cal(OH),
OCHOBHMM IHCTPYMEHTOM 3BapiOBalbHHUKA € Ta30Bl HANBHHKH IIEPEBLIKHO
1HKEKTOPHOTO THITY (KWCEHb MOAAEThCS TNJ] THCKOM 2.4 armM 1 3aCMOKTYE

aneTHIeH). BOHU cIy®aTh A4 3MIMIYBAHHS ¥ TOTPIGHIX TPOTIOPINIX TOPKUOTO
rasy 1 KACHIO.
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Pucynok 7.10 — Cxema nocTa Ta30BOIO 3BAPIOBAHHA. | — GaloH 3 KHCHEM,
2 — KICHEBHH peoyKTop, 3 — 3aTBOD; 4 — MINAHTH, 5 — ANBHHK, 6 — alleTIICHOBIH

reHepaTop

Pucynok 7.11 — Criocof1 ra30B0T0 3BAPIOBAHHA. & — NIBHIT, § — NMparnii

[lin wac razcBOro ZEApPIOBAHHA 34CTOCOBYIOTE ABd CMOCOOH IepeMiINeHH:
naneHUKA: MBKH 1 npasuil. [Ipu meomy criocofi (puc. 7.11) nonym’ s narsHUKA
TIepeMITIYEThCA CTIPaBa HANIBO 1 HAMpaRJieHe Ha XONIOIHHI MeTal, TIpH NPaRoMY —
HABMIAKH. B TepIoMy BHTIAIKY TIPHCATHN APIT pyXaeThes MoTepesy ManhbHHKE, a
B ApyroMy — Tmozafgy. [IpH TOBIIMHI 3BApIOBAHHX AeTannedl go 3 MM Gunbin
MPOJYKTHBHMM € JIBHH cTIociG.

Jlo HemomiKIB Ta30BOTO 3BaPIOBAHHA BIAHOCHTHCSA BHCOKA BAPTICTH KUCHIO 1
aTeTHJIeHyY Ta ITHGOKA 30HA TEPMITHOTO BIUTHBY.

7.4.5. ABTOMaTHHA ¢JICKTPOIYTOBA HAILTABKA Hia miapoMm duitoca

[Ipu mwoMy cnocofl MeXaHI30BaHI ABa OCHOBHI PYXH eNeKTpoAa — Mojada
foro m0 pJetami Ta TIEPEMIINEHHS B3IOBEK 3BApiOBATRHOTO TmBa. JleTamb
BCTAHORIIOETHCS ¥ TIATPOHI 400 MEHTPax CIRIIAIBHO TepeoOIaIHAHOTO TOKAPHOTO
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BepcTaTa, 4 HAIUIABOUHHUH amapat Ha ¥oro cymopti. Jlyra roputk vy Guoci, K
HAIXONHTE 3 OyHKepa.

7.4.6. Biopoayrosa HaniaBka

XapakrepHayeThcd KONHMBAHHAM  2BApIOBANBHOIC JAPOTY 3 UacTOTOO
50...100 T i mmebKoO Hampyrono. ObnamHaHag. TepeobTagHAHHE TOKApHMH
BepcTatr, AKIH zafesnedye MOBLTEHe ofepTaHHA NeTalli, HAIUIaBOYHA TONOBKA i
IXepeNo =RapiOBalbHOTO CcTpyMy. HamnmaBka BHKOHYETBCI Y CePemOBIINI
ByDmekncnoro rasy afo pimmem (10...20 % po3umH TNIEpHAY) 3BapIOBATEHIM
aporom 1,2...3 mm. CyTb mpolecy BIGpOAYTOBOI HATIABKH 2aKTIOYAETECT ¥
HePIONHTHOMY 3aMIKAHHL Td POIMHKAHHI IIeKTPOTHOTO OPOTY, AKHIT 3HAXOIHTECSH
T CTPYMOM 1 TIoBepxHI geTani (puc. 7.12).

Pucynok 7.12 — Cxema yCTAHOBKH JUIsl ABTOMATHIHOT BIGPOAYTOBOI HATLIARKH:
1 — xoryrka; 2 — reHepaTop; 3 — TpyoKa s oAUl OXOIOIYIOUOT PUIMHIL
4 — PONHKH TIOJAY1 eNEKTPOIHOTO IPOTY; 5 — KaceTa 3 IPOTOM;
6 — eNeKTPOMATHITHAN BIGpaTop; 7 — NPYKMHA, 8 — HAKOHEUHWK, 9 — eNnexTpoHuii
JipiT;, 10 — Hacoc [T epeKauyBAHHS OXOT0KyI0uol pimH; 11 — BIHOBIIOBAHA
JieTanb; 12 — Gauok Jiisi 30UpaHHS 0XOJOKYIOUoT PIIMHA

7.4.7. 3paploBaHHA YaBYHHHX JeTaslei

[Tpu eurorornenHi Garathox geraneii AT3 3acTOCOBYIOTH CIpHE 1 KOBKMiA
YABYHH. 3 CIPOI0 Y4BYHY BUIOTOBILSIOTH GIOKM LIHTIHAPIE, KAPTEPH 3USIUIEHH 1
KOpoboK Ilepenad, BHMYCKHI KonekTopH. KoBkmii 49aByH 3aCTOCOBYIOTH IIPH
BUTI'OTOBJIEHH] MATOUMH KOJIC 1 KAPTEPIB TOJNIOBHMX TIepeiay. XapakrepHl JedeKTH:
TPUNHMHYE, TPoboiHK, o0noMu (uaniis. YaByH mae psifi BIACTHBOCTEH, s$IKi
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YTPYIHIOKOTE Horo 2BaploBaHH BIH KPHXKHiT 1 MaIoIIacTHIHHI HpH MICIIEBOMY
Hal"p]Bl Ta IMBHAKOMY OXOIOMKEeHH! BMHHKAIOTE BENNKI BHYTPIOIHI HAIpyHeHHT,
SKI IPHABOLATE 10 BHHHKHEHHA TPIIIHH.

OpapM 3 HAMOIMBEII HAmIMHUK CTIOCOOIB 2BapiOBaHHA YABYHY € Ta3zoBe
3BAPIOBAHHS 3 3arallbHUM  PIBHOMIPDHHM HATPIBOM JeTalml Ta TOBUTBHHIM
OXONOMKEHHAM. Alle Ile IIpollec MalTOIPOIYKTHRHIN 1 TPyZOMICTKHIL ToMy
34CTOCOBYETRCA meo Binpm mommpene PYdHe eNeKTPONYTOBE 3BAPIOBAHHA Hes
3aralbHOTO Imirpiey feramdi. Jo TeXHONOTIUHMX 2aXOIiB, CIPAMOBAHMX Ha
MOKpAIeHHS 3BAPIOBAHHA BITHOCATECSA 24CTOCYBAHHA eIeKTPOLIE  MAloro
IiamMeTpa Ta 3BaploBaHHT MATHM CTPYMOM.

[lepen =papropaHHAM HeTAlTb 3AUMINAKOTE. JIA4 MoNepemkeHHs IOIalbIIOro
MOIINpEHHS TPIIHMHY, Ii 3acEepICIOTH. 3BapiOBaHHA TPIOMH Y TOHKIHX
HEHARAHTAKEHHX CTiHKax (puc. 7.13, a) mpoBoaars Ges pozpodku KpoMok. SIKIo
TOBIIHHA METamy OinbIne 5 MM, TO TPIMHHY po3pobnsoTs (puc. 7.13), Hanpuktazn
SNEKTPHIHOIO IMNiQYBATLHOK  MANIMHKOK. 3BAPIOBAHHA — PeKOMEHIYETHCSH
BHKOHYBATH MOCTIHHHAM CTPYMOM 3BOPOTHOI TIOTAPHOCTI enekTpogaMu Tuy O34,
Crep:eHb 1IHX eeKTPOAIB BUTOTOBTIEHII 3 MI/I, SKa HANAE IMBY BHCOKI TUIACTHIHL
BracTHRocTl. HermoraHi pesyneTaTH ZatoTh enekTponu tuny MHY, v axmx
CTep#eHb BUTOTORISHAH Ha OCHOBI HIKEITHO.
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Prcynok 7.13 — Cxema HAKNAIAHHS [IBIR TPH 3BAPIOBAHH] YaBY HHUX KOPITY CHHX
JeTaneil: 4 — TPIIINH ¥ TOHKOCTIHHNX AeTaiax 063 HAcTYIHOI MeXaHIdHOI
oGP0l § — TPININH ¥ TOBCTOCTIHHIX JeTalax 3 HACTYIIHOIO MEeXAHITHOK
00pofKOD; B — MATOTORKA IPoGoiH 1 TIOPSIOK 3BaploBaHHA TIPH HAKTAIaHHI TaTKH
BHATIYCK, T — BRAPIOBAHHS BCTABKH Y TIPOOOTHY JeTaml
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7.4.8. 3papoBaHHs JeTaseil 3 ATIOMiHICBHX CIUIABIB

ATIOMIHIEBI CIUIABH MAIOTh PAL  CIeIMpITHHX BIACTHBOCTEH, Ak
YIPYIHIOIOTE iX 3RapioBaHHA. Ha IX ToBepxHi HMoCTiHHO 2HAXOAHTECA OKHMCHA
TIIPKA, TeMIepaTypa IUIaBleHHA sxoi 2000 °C, B Toif wac AK TemmepaTypa
TIIABTEHHS OCHOBHOTO MeTamy 650...670 °C. TemmonpoBigHicTs INX CIIABIE ¥
TPH pazH BHINA, Hi¥ Y CTATL, TOMY TEIUIO IMBHIKO BIABOMHTECS Bl MICIII HATPIBY.
Ile pimMarae zacToCYBAHHA MOTYXHIX IXepel TeIlla. AMOMIHIEEHIl crmap He
3MIPIOE CBOTO KONBOPY Y PO3ITARTIEHOMY CTaHI 1 3alHIAETHCA CpiOIAcTiM,
3PAPIOBANTEHHK MOKe He IOMITHTH II0TaTKy PO3ILIABIeHHL

[lomxomxeHHa B [eTaliX 3 alIOMIHIEBNX cIDIaBiE Halikpamie ycypaTH
PYUIHHM apTOHOMYTORHM 3BaproBaHHAM (pHc. 7.14) BonbhpaMOBMM eeKTPOmOM i3
3aCTOCYBAHHAM MPHCALHOTO ANMIOMIHIEBOIO APOTy, AKUH ITepel 2RaplOBaHHAM
OYMIMAIOTE Bifl OKWCHOI IUIBKH 3aHYpPeHHAM YV cIadkmil posuuH opTodochopHoi
KHeToTH.  JliaMeTp BonbdpaMoBOTO eNeKTpoda BHOMpaeThCA 2aleXKHC Bl
3BAPIOBANEHOTO CTPYMY.

7 23 4
LS
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Prcynox 7.14 — Cxema pyqHOro aproHO-AYTrOBOTO 3BAPIOBAHHA HE TUTABKHM
eNeKTPOAOM 3MIHHIM cTpyMoM: | — penykrop; 2 — MaHOMETP; 3 — poTaMerp;
4 — IITaHT IOAAaYl aproHy;, 5 — 6anoH, 6 — 3RApPIORATEHUH TPAHCPOPMATOD;
7 — octmsitop; 8 — npocens; 9 — peocrar;, 10 — naneHuk; 11 — ¢TUT 3BapIOBATEHAKA

7.5. BinnoBJjienusa aerajieil magHHIAM
BinHoBmeHHA AeTanel IAAHHAM IIONATAE YV 3 €OHAHHI MBOX METATEeBHX
TOBEPXOHb, MO 3HAXOAATHCS Y TBEPAOMY CTaHl, 3a JOTIOMOTOKY TIPHTIONI

(po3IIaBPNIEHOTO MPOMIKHOTO MeTaly UM CIUIABY), IO Mae TeMIepaTypy
MTaBIeHHA MEHINY, HIX B OCHOBHOTO MeTally. PosmmapneHHil mpumoll zmotye
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3’€¢IHYBAaHl TIOBEPXHI Ta, 3aTBEPOIBAIOUH TIPH OXONOMAKEHHI, CKPIIDIoE II
TIOREPXHI.

B sKOCTI TPHMOIB 3aCTOCORYIOTE M'SIKI MPHIO] — CIIIABH Ha ONIOR SHIH Ta
CBUHIIBiH OCHOBAX 3 TeMIepaTypor ImapleHHa 235-275 °C ta Tmepmi,
TepeBakHO MiTHO-IIMHKOBL, TIPHIIOL 3 TeMITepPaTyPOIo TIABTeHH Brme 450 °C.

M'sxi TIpHEMoi JarOTE MOMIIHBICTE BECTH TASHHA NasTbHUKOM (puc. 7.15),
SKHIT HATPIBAIOTE ITAATEHOK TaMIIco afo Taz0BHM IANBEHHKOM. 1a GesnepeppHoi
pofOTH MO0 TAATBHUKIE MOXYTH OVTH TIPHIAOITOBaHI Taz0Bi abo OGeH3HMHOBL
mareHuKH.  Hafibinem mommpenuyu € mpmmoi [TOC-40 1 [TOC-30, saxi
BHIMYCKAIOTRCA ¥V BHTTAAL TPYTKIB. KpiM TOTO 3aCTOCOBYIOTHCS PIKI Ta TBEPHI
dmocn. Pinkwi — BOAHMI PO3YHH XIOPHCTOTO IHHKY, & TBEPANH — XIOPHCTHH
aMOHI# (HatmaTHp).

[MiaroTOBKa [0 TASHHA TONATAE ¥ MEXAHIYHOMY OYHIIEHHI TOBEPXHI B
Opyay, OKHCHIB Ta ipki Ta B Il 3HEKHMPEHHI PO3UHMHHUKOM. [IOTIM TIOBEPXHIO
MpPOTPARTIOIOTE PLAKMM (QIIIOCOM, a HATo IAATHHHEKA 3aIYLAKYIOTH NIPHIOEM 3
BHKOPHCTAHHAM HamaTupto. [laifka 3acTOCOBYeThCH IPH PEMOHTI pamiaTopie,
TMATHBHHX GakiB, manueonporomie. Hua mporo B ATII e cremanbHe MiTHHIBKE
BIAiTeHHA.

Pucynox 7.15 — ITasuibHUKH: @ — 3BMUAHHW, © — ra30Bui; B — GEHIMHOBHIA,
I — eNEKTPHYHUHA

g uac magHHS MU, 30KpeMa MUIHHX [IPOBOAIB, B SIKOCTI (IIOCY
BUKOPHCTOBYIOTE  Kamidonb. JIid Taguds TBepAWMH TIPHIOAMH K (o
BUKOPHUCTOBYIOTE GYPY.

7.6. BignoBienus aeradiei rajJibBaHiYHHMH NOKPHTTAMH

Jms mimpopnennsa metamed AT3 MHpoKe pO3MOBCIONAEHHA OTPHMANH
XPOMYBAHHS 1 3aTi3HEeHHs. BemmKoro IX IMepeparold € HAHECeHHS HA 3HOIIESHI
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TIOREpPXHI AeTamell ocamiB BHCOKOI TBEPAOCTL 1 3HOCOCTIHKOCTI §e3 MopyImeHHS
CTPYKTYPH OCHOBHOTO METAITY.

IIpomec eNeKTPONITHIHOIC OCAIKEHHA MeTaly =acHOBAHIM Ha 2akKoHaxX
eNIeKTpoNizy, TobTo ]TpOXO,I[}KeHHl HocTiffHoOTO cTpyMy qepes @NeKTPONIT, AKHH
3HAXOOHUTBCA Vv BanHL (puc. 7.16). B gKOCTI emeKTpOTITIB BHKOPHCTOBYIOTHCA
PO3IHHHM KHMCIOT 1 CONEH THX MEeTaliB, 5Kl MOTpibHO HaHecTH Ha meranb. CTpym
HOIXOOWTE B @NEeKTPONIT Bifl I¥epeld Uepes IIPOBLOHHKM, OI0 HA3MBAIOTHCH
eneKTpomaMi. EnexTporn, min’ eAHAHIMI 0O TO3UTHRHOTO NOMOCA LKepera CTPyMy
HARHMBAETECA aHOZOM, A IifeJHAHMH 0 HeTaTHRHOTO IIONIOCA — KATOHOM. [Ipm
MPOXOIKEHH] IOCTilHOTO cTpyMy qepes eJ‘IeK’[‘pOJ'IlT BiIOYBAETBECA IHCOINAINA
fforo comnelf Ha MO3UTHBHO 2apALKeH] 10HK MeTaly 1 HeTAaTHBHO 3apsIKeHl 10HH
KHCIOTHOTO 3anumKy. HeraTHEHO 2apsuieH] 10HH pPyXaloTheA 1o aHoma. Slkmo y
SIKOCT1 KATOAA BHKOPHCTATH BITHOBIIOBAHY MIETANb, & B €NeKTPONiTI 6YIYTE 10HH
MeTaly, TO OCTaHHI GYIYTEH OCaIKYBATHC Ha TIOBEPXHL JeTall.

9]
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Pucynok 7.16 — Cxema YCTAHOBKH JIJIsl HAHECEHHS TATTBBAH]YHHX
TOKPHTTIB: | — eNeKTPOTIT; 2 — BONBTMETP; 3 — aMIIePMETP; 4 — PEOCTAaT,
5 — IXepeno KHMBICHHA

TexHonoriummii Ipolec eTeKTPONITHIHOTO HAPOIIYBAHHA BKIIOUae B cefe
HACTYTIHI OTIEpAITii:

- TOTepenHs MeXaHiuHa oOpo0Ka IOBepXOHb, SKINO OETAalb Mae
KOHYCHICTE, OBANTBHICTD, PHCKH Ta 3aIHPKI,

- 13014115 IOREPXOHb, SKI HE MiATATAIOTH BITHOBIEHHIO,

- OUYHCTKA Bifl OKHCTIB 1 0De3KHPIOBaHH,

- MOHTaX geTaneii Ha IMOBICKIT,

- aHomna o6pobka (HeKaryBaHH:) A4 BHIAIS HHA OKHCHIX TUTIBOK;

- HAHECSHI ITOKPHTTS,

- TIPOMMBKA 1 CYIIKA.

XpoMyBaHHS IO3BONSAE OTPHMATH BICOKY TEBEPHICTL I[OKPHTTSA, ale Mae
HH3BEY ]TpOI[yI(TI/]BHICTB TOMY TOBLIMHA mapy mo 0,3 Mu, HoTo Ipolec ZOpoTHiL
PospismsmoTs TBEpIE | MOPHCTE XPOMYBAHHSL

HacTamoRaHHs BHKOHYIOTh ¥ TAPSMOMY €IEKTPOIITI, BHKOPHCTOBYIOTH
PO3THHHL eNMeKTpomu 3 MamoByrmerneBoi crami 08 abo 10. Y mopiBHAHHL 3
XPOMYBAHHAM HACTAMIOBAHHA Mae TakKi IepeBard. BHCOKHH BHXII MeTany IIo
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cTpyMy (B 5...6 pas BHINMIA, HIM¥ TIPU XPOMYBaHHI), O11bINa IMBHAKICTE HAHECSHHS
nokpurTs (B 10... 15 pas pumie, HOK IPH XPOMYBaHHI), MOATHBICTE OTPUMAHHS
MOKPHTTA 3HATHOI TOBOIMHHM (o 1,5 MM) 3 ZOCTATHEO BHCOKOK TBEPIICTHY,
MOMTHBICTE BHKOPHCTAHHA JeIIeBOTO eIeKTPOTITY.

Jnd PBigHOBIEeHHA JeTanel BHKOPHCTOBYIOTL KOMIUIGKT TalbBAHITHOTO
obnanuanna (prc. 7.17): BaHHM HACTANIORAHHSA a0 XPOMYBAHHS, 3HE KUPIOBAHHSL
TPaBNeHHA, BAaHHH Tapaioi Ta XOIonHOI MPOMMEKIL BaHHA HelTpanizalld, Jiepena
MOCTiHHOTO ¢TpyMy, IyILTH KepyBaHHA
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Prcynok 7.17 — YcTaHOBKA IMI4 XPOMYBAaHHA JeTaneil: 1 — mranry;
2 — KpHIITKe; 3 — NyJIbT KePyBaHHST, 4 — KOPIIYC; 5 — BHYTPIIIHS BAHHA,
6 — MIHEPATBLHE MACIO, 7 — HATPIRANLHUHN eneMenT; 8 — mada 3 BeHTHISINHHOIO
YCTAHOBKOIO; 9 — JKEPETO HKHBIIEHHA

JI7s1 BUTHORIEHHS 3HOIMEHIK BHYTPINIHIX MOBEPXOHE KPYITHIX AeTanel 1HOm
3aCTOCOBYIOTE CTIOC1H MO3aBaHHOTO IPOTOUHOTO HACTAMOBAHHL

7.7. BinHoBeHHA deTaJeH MeTasizanicio

CyTh BIAHOBNEHHI [eTanel MeTATI3aliclo TIOMIrae B HATINISHHI
[POSIIIABISHOTO METATY Ha MOTePEIHEO Hi,I[l"OTOBJ'ICHy 3HOIMGHY TIOBEPXHIO IOeTaml.
Martepian, Kl HAHOCHTEC HA TOBSPXHIO ASTANL, ¥ BUITIIAL ApoTy abo IOPOIIKY
MOOAETECA B MRTATi3aTop, POSMIABIAETECA Y IKepeml Temma i PO3IIHITOETECA
MIBHOKICHAM TIOTOKOM CTHCHY TOT® HOBITpH abo crpymeneM razy. [lpm ymapl B
MIOPCTKY TIOBEPRHIO AETA, pOB]‘LJ'IaBJ'IeHl IOpiBHI YacTHHEM AedOopMyIOTRCA I,
BTOPTAKOUHCE Y TIOPH Ta HEPIBHOCTI feTalli, yTBOPIOIOTE TIOKPHTTS.

B samexmocti Bl CrOco8y  PO3IUIABICHHS — METATy pOBplBHﬂIOTB
Ta30MONYMEHERY, SISKTPOIYTOBY, BHCOKOUACTOTHY Ta TINA3MOBY METANIBAIIIO.
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lazomonymeHeBa MeTamizalllsl 3IHICHIOETRCSA NUIAXKOM IUIABTEHHS METATY
AIeTHIGHO-KHCHSBIM TONyM'sM.  ENexTpooyroBy —MeTami3alliilo  BHKOHYIOTH
aTApaTaMI, B SIKMX METal IIIaBHTRCA ENeKTPHUHOI IYTOK. BHCOKOYacTOTHA
METami3allisd OCHOBaHA HA BHKOPHCTAHHI MPHHITMIYY IHIYKIIHHOTO HATPIBY
HaHeceHoro Meralny. Hemomikamy INMX cNOCOGIE € HIM3IBKA MIIHICTE 3USIIISHHS
TIOKPHTTS 3 TOBEPXHEIO NeTANl Ta 3HAYHA MOPHCTICTh, KPHXKICTH 1 HHM3LKA
MeXaHigHa MIIHICTE. 1[I HeZOTIKH BIACYTHI vV CIOcODl HAHECEHHA MOKPHTTIE 2
DOTIOMOTOIO IIMA3MOBOTO CTPYMEHS, KM ARt cOBOK CTAH PEUOBHHH 3 BHCOKHM
crymeHeM  ioHizamii.  [ImasMoBRWH — CTPYMIHE  OTPUMYIOTH,  HATPIBAKOUH
MIa3MOYTROPIOIOUIH T3 B ISKTPHUHIM  Oy3l  IDIA3MOBOTO — TANBHHKA
(mmasmotpona) (puc. 7.18). TInasMoTpoH CKIAmaeThesd 3 OXONOMEKYBAHOTO BOTOK
KaTofa, BHIOTOBIEHOTO 3 BONbgpamMy 1 MIJHOTO aHOAa (CcoIa), TaKoK
OXOMOMAYBAHOTO BOLOIO.
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Prcynok 7.18 — Cxema 1ia3MOBHX MAJNLHUKIB JI HAHECEHHST TTOKPUTTIR:
4 — 3 MOPONIKIB; 6 — 3 APoTY 460 CTEPIKHIB

[Mlo6 orpumari TAZMOBHE CTPYMIHE MK KATOJOM 1 GHOAOM 30VIKYIOTH
eNEKTPHUHY YTy BLI Jokepena nocriiinoro crpymy 60...70 B. Temmneparypa
IIa3MoBOTO  CTpyMeHs jgocsarae  10000...30000 OC, a4 IMBWAKICThH BHTIKAHHS
1000... 1500 m/c. B siKOCTl IIA3MOYTBOPIOIOYMX T431B BHKODHUCTOBYIOTH A30T,
apron abo ix cyminn. B sIKocTl BUXIIHOTO MATEPIANY BHKOPHCTOBYIOTH APIT 800
MOPOINKOB] CIIABM HA OCHOBI HIKEMO, XpoMy a0 3am3a 3 BHCOKHM BMICTOM
BYTTIETTO.

[lepen HaHeceHHAM TIOKPHMTTS TIOBEPXHSA jeTanmi Mae OyTH OUHINEHA Bij
GpyIy, Maca, BOIOTH, PKaBUMHHA. MITTHICTh 3UeTUleHHS JOCSITAEThCH 38 PAXyHOK
IMOPCTKOCTEH Ha TOBEPXHI AETANI, AKI OTPHMYIOTH HAPI3aHHIM PBaHOI pi3pdw,
JTpobocTpYHHOIO 0BpoOKOT0, 0OPOOKOI0 eNeKTPOICKPOID, HAKATKOIO PHQIEHM
POTHKOM.
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7.8. BiqHORJIeHHA JeTAIeH CHHTeTHYHUMH MaTepiaaaMu

CHHTeTHYH] MaTepiand (IIIAcTMACH, KIei) 3aCTOCOBYIOTh ISl YCYHEHHS
MEXaHITHMX TIONIKOMKSHb HA [JeTamsaxX (TpiluH, NpoboiH, BIAKOMIB), AN
KOMIIGHCATTi 3HOMIYBaHb pofodHX TOBSPXOHb AeTamei, Mma 3'eMHaHHA meTaneit
CRITEIOBAHHSTM.

Tpimuar 1 mpofoiHM MCHA  BIANOBIAHOI INATOTOBKH YACTIIE BCHOTO
3apOOIBIOTH EMOKCHAHMMH KOMITO3HINSIMA. [[THPOK] TPIMIMHN BEIHMKOI JOBKHHA
ApMYIOTh HAKIAJAHHSIM JISKITBKOX TTapiB cKINoTKaHuHK (prc. 7.19). Ha mpoGoiny
TAKOK HAKIAJAIOTH TaTKy 3 TKAHHHH B aBTOpeMOHTHOMY BHPOGHMIITBL IMHPOKO
3aCTOCOBYIOTECS PL3HI CHHTeTHUHI Kiel BoOHM 3aCTOCOBYIOTRCA, HATIPHUKIAL, AT
HAKISIOBaHHA QPHKIIHHIK HAKTAAOK HA TaTbMIBHI KOO K.
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PHcyHOK 7.19 — PeMoHT TPIIIHMH €MOKCHIHUMH KOMITOZHITISIMM. & — NITOTOBKA
NMOBEPXHI; 6 — HAHECEHHS eTIOKCHITHOT CYMIIIIT;, B — TIOKPWTTSI € IOKCHAHOT Cy Ml
HAKJIAJIKOIO 3 TKAHUHK, | — fleTalnh; 2 — 1ap enoKCHIHOT CyMIT;, 3 — HAKIA/IKA 3

TKAHWHIM, 4 — POJMEK TIOMETHIEHORNH

7.9. BiaHoB/leHHA JeTATell 00po0KOI0 pizaHHIM
7.9.1. 3araanHi BigoMocTi

O6pofKole  MeTaNiB pizaHHAM HA3MBAETRCA TIPOTIEC  BIAOKpeMIIEHHA
Pl3aTBHAMH IHCTPYMEHTAMH NIApY MeTaly 13 3aTOTOBKH 3 MeTOK Ofep:KaHHA
JeTami HeoOXimHOI QopMu, TOTHMX PO3MIPIE 1 BIATOBIOHOI MIOPCTKOCTI
MOBepXoHb, (JCHOBHI BHW 3aTOTOBOK. BIUIHBKH 3 WAaBYHY, CTaJll Ta KONhOPOBHX
METAIB, TIOKOBKH 1 MITAMITOBKH 13 CTAIll Ta KOJIBOPOBHX CIUIABIR, COPTOBHI MpoKaT
13 CTalll | KONBOPOBIX CIUIABIB. COPTOBMIT MPOKAT HAIXOAMTE Ha BHPOOHHIITBO y
BHTJIST] KPYTIHX MPYTKIB a0 MeCTHTPAHAHKIB,

Map wmerany, sk MOTPIOHO BHOATWUTH 13 3aTOTORKM MpH  0OGpobIn,
HA3MBAETECA MPHITYCKOM. OTHe, PO3MIp 3aTOTORKHM BIAPISHAETLCS Bill PO3MIPY
TOTOBOT JIeTall HA BENHIHHY TTPHITYCKY.
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7.9.2. PoGoui Ta JonomMiskHi pyxu y BepeTaTax

Jmst smificHeHHs OOpODKH pisaHHAM 3aroTOBKA 1 DI3aNbHHH 1HCTPYMEHT
TIOBMHHI BHKOHYBATH OAMH BITHOCHO APYTOTO TIEBHI PYXH, SKI MOAULTIOTHECA HA
OCHOEHI ({poboui) 1 momomikHl. OCHOBHI PYXH CIYEATH AMA 2HATTS CTPYKKH, a
JOTIOMIHI 7T MATOTOBKH 1IEOTO TPOIECY (MiABeASHH IHCTPYMEHTY ).

OCHOBHI PYXH TIOAINSIOTHCS Ha TONOBHMI PyX 1 PYX MOAadi. 38 JOTIOMOTORO
TONOBHOTC PyXy 3OiHCHIOETECA 3HATTA CTPYEKM, a4 pPyx [oJatul Jae 3Mory
PO3MOIATHIE pollec pi3aHHA IOIMHPHTH Ha HeoGpoGieHi AIMAHKH 3aTOTOBKIL

Y MeTalopizalbHMX BepcTaTax BHKOPHCTORYIOTH [lBAa OCHOBHI BHAH
TONOBHOTO PYXY — 00epTaNbHHH 1 3BOPOTHO-TIOCTYMANBHIAH. [ ONOBHIH PyX MO#e
HaZaBaTHCh 3aroTOBIN (TOKapHI BepcTarH) afo pizambHOMYy 1HCTPYMEHTY
(pezepHi, cBepPANIITBHI).

7.9.3 OcHoBHi criocobH 06podKH MeTaJIiB pPizaHHAM

1) Touimns (puc. 7.20). TomoBHMM pyXoM 31 IMBHAKICTIO V € obepTaHHT
34rOTOBKH HABKOJO CBOEI 0CI, 8 PYXOM TI0au]l — MOCTYTIATBHE TTEPeMIMISHHS PI3ITs
1 BITHOCHO 3aTOTOBKH 2 (B3/IOBIK OC1 OCTAHHBOI, MEPIEHINKYISIPHO 400 I KyTOM
Jgo wmei). TouiHHsSM MowHA OOPOONATH IMIHAPHYHI, KOHIYHI 20BHIIIHI Ta
BHYTPIIIHI TOBEPXHI, TOPIER] TIOBEPXHI, 4 TAKOK HAPIZATH P30y,

a

Prcynok 7.20 — CxeMi 0CHOBHMX cTIOC001B 06pOBKH METAIIB P13aHHSM

2) Ceepaminnst. [Ipy cBep/UIHHAI OTBOPIB TOJOBHUM PYXOM € 0O0epTaHHs
THCTPYMEHTY 1, & pyxoM Mojaul — MepeMilneHHst 1HCTPYMEHTY B3JIOBMK CROET ocl.
BukopuctoryroTs 1ieii criociG /s YTROPEHHsI OTBOPIR ¥ CYIUILHOMY MATEpPIAi
abo Juisi 3GLIBIMIEHHST PO3MIPY HASBHOIO OTBOPY. BiH Mowe IHCHIOBATHCH HA
CBePIUTHIBHNX, TOKAPHHX, Ppe3epHUx BepcTaTax.

3) dpesepypanns [Ipu ppesepyBaHHL TONOBHAM PYXOM CIYKHTH 00epTaHHA
dpesn 1, a pyxoM mogadi — MocTYTATbHE TIepeMITeHH 3ar0TORKH 2 abo dpesn.

4y Illmdyranns. Tonopaum pyxom npu  nunidyBaHHl €  ofepTaHHs
mmdyeamsHoro kpyra 1. Halfinem nmommpeni crnocobn nutiyBaHHd KpyTrie
30BHIINHE MITiYBAHHT, KPYIJIe BHY TPIIHE MITIQYBAHHA 1 TITOCKS MUTI(DYBAHHL
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7.9.4 Matepianu 17581 BUTOTOBJIEHHH Pi3aJbLHUX iHCTPYMEHTIB

1) Byrneuesi iHcTpyMeHTanbHi ctami (Y7, ¥8, ¥Y10,Y12) marots Big 0,7 1o
1,2 myrmemo. I[i crami BTpavaloTH CBOK TBEPHICTE TPH HATPIBAaHHL 10
TemmepaTypn 200... 250 0C, 3 HIIX BHTOTOBISIOTE HATMIKH, HOMKIBKOBI IIOTIOTHA,

2) meropaHi iHcTpyMenTanbHi cram (9XC, XBI) Tako® MAaOTh HEBHCOKY
TeIOCTIHKICTE, 3 HIIX BHTOTORIIOTE POIBEPTKI, MITTHKH, IIIAIITKI,

3) mBugxopizameHi crami (P9, P18) — meropani iHCTpYMEHTANBHI CTaMi, K
MICTATE B ¢00l 3HAYHY KIMBKicTh BOoTbdpaMy Ta XpoMy. MaroTk GLIBII BHCOKL
pl3anbHL BIACTHBOCTI, Hi% TIOTIEPENHI CTali. 3 HHX BUTOTORIBIOTE PI3Ill, CEEpATA,
dbpesm g o6pobxn pakkooGpodIIOBaHNK MaTepialiB 2acTOCOBYIOTH CTAli, AKi
MICTATE B cob1 kobansT (POKS, POK10) abo Banaziii (P05, P18D2);

4) MeranokepaMika. BHKOpPHCTOBYeThCA INIA OCHAMIGHHA PLKyUIOl HacTHHH
pI3aTBHEX IHCTPYMEHTIE y BHIVINI IMAcTHHOK. Il CImaBH, BIDUTHUMHI
MaTepiaTadi I AKX € MeTaleBl MOpPOIIKH, 4 TEXHOIOIIA BHPOSHUIITEA CXOXKE 3
TeXHOJIOTIEI0 BUTOTORNGHHS KepaMiTHHX BHpoGie. [[ogimoTEes Ha TP TPYITH:

- eonbdpamoni (BK2, BK4, BK6, BKS) ckmamaroTbes 3 3epeH Kapbimis
BOIL(pamMy, 2leMeHTOBAHHX KOGaNEToM, BHKOPHCTOBYIOTECA AN o0pobKH TapyHY
1 KOTbOPOBHX CIUTABIR,

- TuraroBoNkbpamorl (T30K4, T15K6, T14K8, T5K10) crnanaroThes 3 3epeH
KapGiiB BOMB(paMy 1 THTAHY, 3[[EMEHTOBAHIX KOOAIBETOM; BHKOPHCTOBYIOTE JITTSI
0OpPODBKH cTaNeH;

- turasoranTanoBonbhpamoBi (TT7K12) BUKOPHCTOBYIOTHCS ISl YUOPHORO
0OpPODKH cTanei.

5) MiHepaloKepamika. [i OCHOBOK € OKMC AIICMIHIIO, 2 IIOPOLIKY SKOIO
METOIOM TIPECYBAHHS 3 HACTYTTHOIO TepMOoGPOGKOKY BHTOTORISIOTH TUIACTHHKA
HeoOXITHIX PO3MIPIB 1 GopMIL

7.9.5 PodotH, 10 BHKOHYWTELCHA HA MeTa/1000poGHHX BepeTaTax

Ha TokapHO-TBHHTOPIZHHX BepcTatax BHKOHYKOThCA HACTYTHI POGOTH:
ofpobKka TMITHIPHIHIX ToBepXoHb (prc. 7.21); 0Bpobka KOHIYHMX MOBEPXOHb,
ofpobKka TUIONIMH, MPOPI3YBAHHA KAHABOK 1 BUIPI3aHHs, 00pobka (GacoHHHX
MOBEPXOHb. JJIs BUKOHAHHS TIMX POGIT BUKOPHUCTOBYIOTE PI3HI BHJM PI3IIR: TR 1
Mparl, MpsiMi T4 BIJITHYTI, MPOXIHL, THAPIZHI, BIAPIZHI, PO3TOYHI, Pi3bOORI,
bacoHHl, KAHARHI, 4 TAKOWK PI3HI HPHUCTPOI JI0 TOKAPHHMX BEPCTATIR: MATPOHH,
MIaHIEa HOH, TIEHTPH, JIOHETH.
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Pucynok 7.21 — OcHOBHI BHJIM TOKAPHHMX POGIT: & — 00TOUYBAHHSI 30BHIITHIX
MOBCPXOHE, O — PO3TOUYBAHII OTBOPIB

Ha cBepanunpHHX BepcTarax BHKOHYeThCA CBepmmiHEA (puc.  7.22),
PO3CBEPLIIOBAHHA Ta PO3TOUYBAHHA OTBOPIE, 2€HKEPYBaHHA, pO2RepTAHH,
36HKYBAHHA, LEKYBaHHA Ta HapizaHHA pi3pbH. J1d 1BOTO BHKOPHCTOBYIOTECA
CBep/ia, 3eHKEpH, PO3BEPTKH. B SIKOCTI TIPHCTPOIB TSl 3aKpITLIeHHS Jleraneii
BHKOPHCTOBYIOTLCA IIPUTHCKHI IMAHKH, IIPI3MI, MAIIHMHH] TeInaTs, KyTHHKIL

Prcymok 7.22 — OcHOBHI BHIH CREPATHUIEHIX POGIT: 4 — CBEP/TIHHST,
6 — pO3CBep/IFOBAHHS, B — 3eHKEPYBAHHS, T,/ — PO3TOUYBAHHS OTBOPIB,
€ — PO3BEPTAHHS, € — 3eHKYBAHHA, .3 — TeKYBAHHA, H — HAPi3aHHA Pi3heH

Ha ropmonranpuo-gpesepmiIx 1 BepTHKATIbHO-QpesepHMX  BepcTaTax
OBpOOISIOTE  TOPM3OHTANRHL (prc. 7.23), BepTHKANBHI Ta TOXMTI IUIOMIMHHE,
(bacOHHI TOBEPXHI, PPe3epyIOTh Ma3H, NITICHKOBl KAHABKH, 3y0H 3y0UaTHX KOIIC,
IIpu 1mEOMY BHKOPHCTOBYIOTH ITMTIHAPWTHL TOPIEBl, AMCKOBI, KIHIEBI, KyTORI,

123



caconHi, pizsboRi (pesn. JIS 3aKpilmeHHS AeTanell BHKOPHCTOBYIOTH TakKi K
MPHCTPOL, 5K 1 I CBePATINIEHIK BepCTATIR.

()

a 'S
Pucynok 7.23 — [Ipukaagn podiT, SKi BHKOHYIOTECA HA QPe3epHIX BePCTATAX:
8,6 — 06pobka ropU3OHTAIEHUX TUIOIIHH;, B,I' — 00po0Ka BEPTHKAILHUX TUIOITHH,
1.e — 00podKa NMOXUIHMX TLTOITHH, €, — BUKOHAHHS TPSIMOKYTHIX TTA31B;
3 — BUKOHAHHST T -MoIIOHIX MA31B T4 MA31R THITY «IACTIBUHHMI XBICT |
1, 1, 1 — dpesepyRaHHA MIIOHKOBHX KaHAROK; ¥ — 06pobka GacoHHIX MOBEPXOHE,
K — ¢pesepyRaHHA CKIANHIIX OBSPXOHE

Ha KpyriIonumngyBanbHIX, DealeHTPOBO - YBATHHIX,
BHYTPIIHBOILIIYBATEHIX T4 TUICCKONUNGBYBANLHUX BepcTaraX nomndyioThes
zoBHIIHL (puc. 7.24) Ta BHYTPINIHI IFTHAPHYHI TIOBEPXHI, & TAKOW ILUIOCK]
NOBepXHl. $1K IHCTPYMEHT BHKOPHCTOBYIOTH NUNQYBANBHI KPYTH, OCHOBHHUMH
XapakTepHCTHKaMH SKMX € BHA afpasMBHOTO MATepiamy, 3B’ d3Kd, TBEPIICTE,
3EPHHICTICTD TA CTPYKTYPA.
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Prcyrok 7.24 — CxeMH KpyIrIoOro Ta IOCKOTro TUTGYBAHHA: a — KpyTie
30BHINTHE TUT(hYBAHET, 6 — 30BHINTHE Oe31eHTPORe NUTihYBAHAT, B — BHYTPIIITHE
MmidyBaHHS, T, 1 — IUOCKe NUTihYBaHH MepHdepiero Ta TOpIeM KpyTa

Jesxi pofoTH TpH BiZHOBNEHHI mAeTanel BHKOHYIOTh HA CIISINANBHIX
Bepcratax. CIONM HANEKUTE PO3TOYYBAHHA TMR3 HWIiHApEE (pue. 7.25). Sk
JIOBOJIOUHY OTIEPAIIO [TPH PEMOHTI TUIB3 IHIIHAPIB 32CTOCOBYIOTH XOHIHIYRBAHHSI
(puc. 7.26), sike smnsic cofoi0 ¢rnocif ocTatouHol oGpobKkH OTBOPIR abpa3vBHUMHK
Opyckamu, 3akplIUICHUMH Y crempanemi ronoBig (puc. 7.26, a). [ha uac
XOHIHTYRAHHS! 3P13aI0Thest TPeBiHIY, M0 3aTUITWIHCE BIJ] MOTEPEAHROT 08podKN.
T'onoBka 3 OpYCKaMH 0GEPTAETECS, OHOUACHO PYXAIOUHCH 3BOPOTHO-TIOCTYTIATBHO
B37I0BIK CBOET ocl. B pesynbTati JOfABAHHES ABOX PYXIB XOHIHYBANLHA TOIOBKA
MEPeMIIIYEThCS 110 TBMHTOBIH i 1 Ha oGpoGmoRaHIH TIOBEPXHI YTBOPIOETHES
xXapakTepHa citka (puc. 7.26, 6), mio smise coboio cHn abpazuBHUX 3€peH, ¥
3arTUOMHAX SIKHX 100pe TPHMAETHSS MACTIO.
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Pucynok 7.25 — Po3TouyBaHHA TiIB3 HINIHAPIB: @ — 3aTATEHIH BHTIIA
Bepcrata 2A78H; 6, B, T — IEHTPYBAHHA TiNE2H 1HIHKATOPHOI TOMORKOIO,
KYIBKOIO, KOHYCOM, I — BHCTABIEHHA PI3ILL € — KOHTPOIE BIIBOTY Pi3lid
Hal3HMKOM, 1 — 0CHOBA, 2 — KOIOHA, 3 —INNMHEAeIbHa Gabka;, 4 — IMImIHIens,
5, 7 — KynaukH BUMHKAaHHAA X0y IMIIHMHASIEHOI 0abKi, 6 — IpHBOL; 8 — IepeMHUKal
MIBHIKOCTL, 9 — PYKOATKA IIepeKIIIOUeHHA oY, 10 — pykoATKa IepeKToueHHA
obepriB mrmHAes;, 11 — BXiyTHAH BUMHKAY
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Pucyrok 7.26 — XoHIHTYRaHHA TiTE3 ITTIHAPIR: 4 — CXeMa
XOHIHTYEANEHOI TONORKH: | — pO3CcYEHI KOHYCH, 2 — MapHip; 3 — KOpIyc,
4 — yIopHA TITACTHHA, 5 — TpuMad Gpycka;, 6 — cnian ofpodKH MCId XOHIHTYBaHHA
33 OJMH TIOABIHHHIH X1/l TOMOBKH Ha PO3TOPHYTLH IOBEPXHI IHIIHAPA

7.10. ®apdypaHHA ABTOTPAHCMIOPTHHX 3acodiB Ta arperaris

AT3  dapbyioTh 3 JICKOPATHBHOIO METOID T4  3apajin  HaHHOTO
aHTHKOposifiHoTo zaxmety. [lpomec dapOyRaHHs CcKmaiacThed 3 MATOTOBKH
MOBEPXOHb, IPYHTYRAHHS, INMAKTIOBAHHS, UUNQYRAHH, HaHeceHHs qapbu 1
cyrmuns. [liaroToBka noBepxHi Jo dhapOyRAHHS TIONATAE Y 3HITTL cTapoi dapbu,
BHJANGHH] CHJIB KOpO3li, 3auuilieHH] 1 3HeXMpeHHl jeraneil Jmst 1poro
3ACTOCOBYIOTH MEXAHIYHI, XIMIUHI METOAM Ta 1H. JIJIs MeXaHuyHOTO OUHIIEHHS
34CTOCOBYIOThH  PYUHMH T4  MEXaHI30BAHMM  1HCTPYMeHT,  MIicKo-  Ta
JpobGocTpyMuHHnE,  apoGomMeTanbHME  MeTopM.  Pyunmii  MexaHizoBaHuit
(nHeBMATHY HIH 460 eTeKTPUUHIMEI) IHCTPYMEHT — 11 MITKH, NAPOIIKH, MATTHHKH
3 HAXJAaUHUMHA Kpyramu. Jlng BuganenHs  crapoi  ¢apbu  edekTHBHO
BUKOPUCTOBYBATH 3MUBKM Y BT XIMIUHMX pozumHiB. [l ix micio dapba
HabyXae 1 3MOPITYETHCAL.

OCHOBHMM MeTOZOM HaHeceHHA TakodapGoBMX MATepIallE € IHeBMATHIHE
POIMIWIORAHHA IyNiBepmsaTopaMi. HaHeceHy ¢apfy cyImaTh IIpH HOpMANbHIH
abo myasMIeHIH TeMepaTypl. JIIst [LOTO 32CTOCOBYIOTEH CYITHITLHI KAMEPH.
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8.

9.

Iurannn JJIH CAMORKOHTpOJIHG

. Mo Taxe BITHORTIEHHA AeTaneii?
. 5[l icHYIOTE ¢TI0COOH BITHOBIEHHS ACTANEH?
.Y uoMy IoIATae BITHOBIEHHS 33 JOMOMOIOK IONATKORMX PeMOHTHIX

nJeTaneii?

. Y 4oMy TIONATae CYTh BITHOBISHHA AeTaneil THCKOM?
. o Take «3BApPIOBAHHA METANIBY 7
. [ITo Taxe HamipaRTOMATHIHE 3BapIOBAHHA 1 HATUIARIIOBAHHA B CepeNOBHIN

BYTIIEKHCIOTO Tasy?
Slxa MeTomMKa Ta30BOTO 3BAPIORaHHAA?
OcoBMMBOCTI 3BAPIOBAHHA YaBY HHITX AeTaNeH?
OcoBmIBOCTI 2BapIOBAHHA AeTalel 3 KOTEOPOBHX CIIIABIE?

10. Mo HazMBAETLC TMASHHIM?

11.CyTe MeTOnY BIAHOBICHHSA MeTATeH TATEBAHITHIME TOKPHTTIMH?

12. 5Ixi icHYIOTH criocobm o5pobKoIO AeTaneH pisaHHam?

13. 5Ixi iCHYIOTH MaTepiant s BUTOTORIEHHS Pi3adbHIX 1HCTPYMEHTIR?
14. 5Ixi pofoTH BUKOHYIOTECA HA METAT000POOHIX BepeTaTax’?
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8 TEXHOJOI'TYHI OCObJIUBOCTI KAIITAJIBHOI'O
PEMOHTY AETAJTEN ABUT'YHA ABTOTPAHCIIOPTHHX
3ACOBIB

8.1. Binnopsennsi 6,10Kka i roJIOBKH HHJTH/PIB

Bnox i ronoka Groka IMTIHAPIE 3a0e3MeUyIOTh KOHCTPYKTHBHY JKOPCTKICTE
OBUTYHA. Y Tpoleci pobOTH IN AETami 3a3HAIOTh IHTEHCHBHHX MEXaHIUHHX,
TEIUVIOBMX XIMIYHHMX, KaBITAIlIfHMX Ta IHMHX BINHEIB. XapakTepHi BHOH
HeCIPaBHOCTeH — CIIpalfoBaHHA pobouiX MOBEPXOHb, YTEOPEHHS TPIIINH Ta
npoboiH, nedopMyBaHHS Ga30BHX TIOBEPXOHE.

Crienridhika BITHORTIEHHA GI0Ka Ta HoTo ToNIoBKY OB’ A3aHA TOTOBHHM THHOM
3 TEXHONOTIYHHMH BIACTHBOCTAMH IXHEOTO MaTepianmy. bimbmricts GNokie
IHTIHAPIB BUTOTORNSIOTE 3 CIPOTO YaBYHY, TONOBKH IIIHAPIE — 13 CHIYMIHY abo
CIpOTO TaBYHY.

YapyH, K BIIOMO, Mae MABHIIEHY CXWIBHICTH A0 NAMKOTO PYHHYBAHHS TR
Ii€10 TMHAMITHHX HABAHTAKEHDL 1 BHCOKOTeMNepaTypHHX BIvmBie. Ile ocobmimo
MpPOABNACTECA I Uac 2BaploBaHHA, Ae MOpAX 13 3a3HAUeHHMH (akTopaMK BILTHRY
BIAOYBAETELCS YTROPEHHS 11¢ H cTpyKrypHMX (a3 maBnIneHol 1aMrocTi. Moroiisl
Jedexrr Groka MITTHAPIB T4 clocobH IX yeyHEHHS HABeleHo B TaGmui 8.1

Tabmurst 8.1 — Hedexrn Gaoka MIMHAPIB T4 CNIOCOOH X yCy HEHHS

Ne Jederxrn Criocobu yeyHE HHH
1. IIpo6oimm Ha 6ot [TocraHoRKa 3amat. BpakyeaTti npu
npoboiHax, AKI He MAAAIOTECSI PEMOHTY
2. Tpimumau Ha Groin 3agapioBants 460 3AKIEIORAHHS TPITIHH
eTIOKCHJTHIMH CMOTaMH. BpakyBaT TpH
TPIIMHAX, SIKI HE MJISICAKTH PEMOHTY
3. O6nomu Ha 610111 Hamnagnenna. IIprpapropaHHA.
Bpaxysaru npu ofmoMax, Akl He
T ATAIOTE PEMOHTY
4. 3HOIIEHHS OTBOPIB ¥ 3aMiHa BTYJIOK » HACTYITHHM
BTYNKAX I KK PO3ITOTYEAHHAM 10 HOMIHANEHOTO afo
PO3MOMITLIOTO BATA PEMOHTHOTO PO3MIPIE
5. 3HoIIe HHST OTBOPIB T PozroprysaTi 1o peMOHTHOTO PO3MIPY
MITOBXAY1 KITATIAHIB. a0 BCTAHOBIEHHS BTYIICK.
6. HecniBBicHICTE THI3A PorTouypaHHS THI3A J0 HOMIHATEHOTO
BRIAIUIIIE KOPIHHIX posMIpy
TANTAITHAKLB
7. Hedopmaria abo PosTouyBaHEA THI3I M0 HOMIHATEHOTO
3HOIIEHHS THI3A poRMIpy
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BKITAIMINIB KOPIHHHX
AT HITHAKIR

8. | Hedopmams orBopis mp Harmnapnenns. BeTaHORIEHHS BTYIIOK
TUIB2H T HJIPIB

[Moonepamiiiny MOCTIAOBHICTE TEXHONOTITHOTO TIPOIECY 1 MApIIpyTH
BIIHOBIEHHA OI0Ka ITMTIHAPIB [TOKAa3aHo Ha puc. 8.1.

Aeexmaucs 7 |Javuwenns nobepxui | PozmovyBanns
3 2idpabaivium { PO3JUUAHHA | AOWKOOMEHD20 2HI3d0
Bunpobybawusm mpiuwun KopiHKO20 nidwunduxa
Bxid } _-1 1Y
Buxid HannaBaewss nowkodmenozo zxizda
ROPLHKOZO NidwunHUKa
l KOonmponb OnoKa NICAR perormy | 2 i
§ 173 —={  3abaprBanns mpiwun ]
PosmoyyBanng Bxaaduwib 3 12
KopiwAux nidwunwurlb ~——=|_Peronm napisnux o16opiB |
£ 23 V723
Bcmauobnenns Kiasua 8 posmovenui Po3BipyyBannsg nocadodnux
omBip nid kurkli noc adoyHul omBopib nid zias3u i kapabru
NOACOK 2iNb3u d ywunsrwbanswe winsye
¥ 525 V123
HaHeCeHHs enokcudnai croau if-6 SennepyBawns mopuebor nobepxni
HA 3nexupeni nobiepxwi 2Hi30a dnoxa nid Sypm 2ins3u
t 723 V7723
JuewnupoBanns sunrb20 NOCAD0WHOZ0 PoamoyyBarus nocadoyHoz0
MiCys nid 2inv3y [ noBepxous 0T 8opy (G HKHIL NOFCOK 2(Ab3u
nicns 3abaprobanus dna Bcmakobrenna Kinbysa
$ 123 V123
Bawuwanns nobepxons nicas abapobasns | I PpesepyBanna nnowun
DO3HEMMS KPu w0k
{123 Y73
Bunpecybayus Bemawobnenna
cnpauscedanot bmynwu | 12 3 (xomnaekry 8xnaduwib |12 3 Pajn;%r&aﬁﬂﬂ
pO3NQ0LNHOZD [ y 2#i300 = »‘
. %ﬂa B KOPLHHUX . KOPLHAUX |
i 3anpecybamms Hoboi niduiunHui6 niduiunHurif

Pucynok 8.1 — Cxema TeXHONOTIYHOTO TIPOIIECY BITHOBIE HH HI0Ka MATIHAPIE

lomorkr  GIOKIE  BIIHOBIIOIOTL 34  TeXHOMOTTUHHM  TIPOIECOM, AKHI
AHATIOTTYHUN 70 TIpotiecy BUTHOBIEHHs GIOKa 1MMHAPIR. CYKYITHICTE MOMKITHBHX
JiedheKTIB TONOBOK IMITHAPIB 1 cIoco0K yeyHeHHS 1MX AedekTIR HAReAeHO B Ta0I.
8.2
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Tabmars 8.2 — JedexT TonopKr OI0Ka IFUIIHAPIBE Ta CTI0co0H X

YCYHeHHA
Ne Hederxrn Crocobn yeyHe HHS
1. JKonoGe st 1 kopozis TTmdyBanms MOBEPXHI JJIS YCY HEHHS
TIOBEPXHI MPUISTAHHS JIO HEIILHOCTI
OIOKA IHITTHIPIB
2. CripaIroBaHHA poHoTnx [MInidyBaHHg 1 pO3TOYYBAHHA THI,
¢hacok KNamaHHNX THi3 3alpecyBaHH: Kinelh. HarmmagneHHs
THi3J 3 HACTYIIHHMM 3eHKepYBaHHAM
hack# 10 NOTPIOHIX PO3MIPIB.
3. CrpalfoBaHHsi 1 BeraHoBneHHS HAPIZHMX CIIPATBLHIX
TIOTITKO/TKE HHA HAPIZHIK BCTABOK
OTBOPIB
4. | BHTOpgHHS KPOMKH BCTABKH Bunanenns gedekTHOT BCTABKH Ta
KaMepH 3TOPSHHS BCTAHOBJIEHHS HOBOI
5. | TpimuaKM Ha TIEPEMIIIT MikK SapaproBarfsa ado 3apiBHIOBAHHA
KIATIAaHHMMH THI2IaMH TPINIHH BCTAHOBIE HHAM (iTyPHIX
BCTABOK

8.2. BitHoB/1¢HHA Ii/Ib3 HWTIHAPIB

[Mab3n [MIHAPIE BUTOTORISIOTE 3 CIPOT0 4YapyHy. BHYTPINIHIO MOBEPXHIO

riTh3 Teist nonepenboi obpobkr zaraproryiors CBY 3 NopanbminM HU3HKHM
BIZTTYCKOM. |13 3 IeTOBAHOTO YaBYHY He 3arapTOBYIOTh.

CyKynHICTh MOMIMBHX JIeQeKTIB TIMB3M IMIIHAPIE 1 HEOOXIHMX IS

YCYHEHHS 111X JieheKTIB TEXHOIOMUHHX CrocobIB HABeeHo B Tabm. 8.3.

Tatmurst 8.3 — Jedektr riib3u IITTHAPIB TA CHOCOOH 1X YOy HEHHSI

No JedexTtn CriocobH yeyHe HHA
1. | Tpimuam a6o o610ME T0OG0T0 Bpaxyparu
XapakTepy 1 Moo HHS
2 Juormenns ado 3a1upH PosrouyBaHHs 10 PEMOHTHOTO PO3MIPY
poGouci MoBepxHI
3 Hedopmartii abo 3HOMEHHA HacTamopaHHA 3 HACTYIIHOK
MOoCafoTHO! HoBepPXHI 0GpofKOID 10 HOMIHATIBHOTO PO3IMIPY

JIOTIOMOTOIO
Py HHYBaHHA BHSBIISEOTE BI3yalbHO.

CTipaIoBaHHA BHY TPIITHEO] TIOBEPXHI,
1HMKATOPHOTO  HYTPOMIPA,

131

a TaKok ii OBAIBHICTL BIT3HAUAKOTE 24
PHCKH, 3aiMpM T4  KapiTarpitm




Cepenl CrocoOIB yCyHeHH: Ae)eKTiB BHYTPIIIHBOI TIOBEPXHI I1Ib3 LIIHAPIB
HARTIOIMHPEHIma ofpobka Myl PEeMOHTHHI PO3MIp, MO BIAMOBIIAE PO3MIPAM
PEMOHTHMX [OpPIIHIB Ta Kimemb. [licmd posTouyBaHHA Ha BepPTHKANBHO-
PO3TOUYBANbHOMY BepcTaTi abo mumidyBaHHSA HA CHEMiaTbHOMY BIATIEHTPOBOMY
BHYTPINIHBO TITQYBATEHOMY BEPCTATI TLTB3H XOHIHTYIOTH HA BEePTHKATLHO-
XOHIHTYRANBHOMY BEPCTATI.

3aranbHU ITHKT TEXHONOTIYHIXK OICpalliil BITHOBIGHHS TL1b3 TIOKA3aHO Ha
puc. 8.2.

rannabaenss |23 0Bpobixa
nocadovwux noscril nocadoynux nosckl8
$23

[ PoamovyBanus 2insiu
s e ;i

1HHS la—i Nidpizanus 55;}-‘4’!&7

Pucyrok 8.2 — CxemMa TeXHONOTITHOTO TIPOIECY BITHOBIEHHS TLTB2H IFITIHAPA

8.3. BitHoB/1¢HHA 1IATYHIB

[latys Hamexmre fo UHCIA BHCOKOHABAHTAXCHMX JeTaleil IBMIyHa. Y
Hpouecn TPHBANMOl eKCIUTyaTaril y IMaTyHIB CHOCTeplraIOTLCH gedopmarii v
BHTIINI BHTHHY 1 CKPYUYRAHOCTI, & TAKOWK VY 3MiHI KOH(Irypalli OTBopY
KPHBOIMTUIHOI TONOBKH (Talm. 8.4).

TaGnury 8.4 — JMedexrn maryna ta crnocodu iX yeyHeHHs

Neo Hedextn Criocobu yeyHeHHA
1. CnpaioBaHHg BHYTPITHEO! | Po3TouyBaHHS OTBOPY JC PEMOHTHOTO
BEPXHEOI FONOBKH DO3MIPY
2 CripalfioBaHHs BHY TPIITHEO] XOHIHTYBAHHS JIO HOPMAIBHOTO
MOBEPXHL HIDKHEO0I TONOBKH Po3MIpY 200 HACTATIOBAHHS 3

HACTYITHOIO 0OpOOKOI0 10
HOMIHATHHOTO POIMIpY

3. | CrpaioraHHs BHYTPIITHEOT 3amiHa BTYJIKH
NIOBEPXHL BTYIKH BePXHBOL
TONIOBKH
4. CrpaIoBaHHs OIOPHIX 3eHKepYBaHHs OIIOPHHX [TOBEPROHb

TIOBEPXOHE KPHIIKH M raifkn
MATYHHIX GOITIR
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HedekTyioTs MAaTyHH 28 ZOIIOMOTOK yHlBepCB.J'IBHI/]X 3aco0IE EHMIPIOBAHHA 1
mpHcTpoie. JiaMeTp OTBOPIE, OBANBHICTE 1 KOHYCHICTE BEPXHBOI T8 HILKHBOI
TONOBOK MATyHA KOHTPOIIOIOTE HYTPOMipOM. BHYTpIINHL INUNHAPHTIHI TOBSPXHI
TONOBOK MOKHA HAPONIYBATH ETeKTPOKOHTAKTHHM MPHBAPIOBAHHAM CTATBHO
CTPIUKH HA CTIeLianbHii ycraHOBLu

Jd BITHOBNEHHA Mi¥OCLOBO! BiNCTAaHI MK TONOBKAMH INATyHa, 30KpeMa,
MOMKHA BMKOpPHCTATH TpHCTpiil (prc. 8.3), B AKOMY MIATYH PO3TATYIOTH MK
HEPYXOMOIO 9 Ta PyXOMOK 5 oIopaMil, TpoTrpiBaiovH AehopMOBaHY HACTHHY
IIaTyHa IONyM AM Ta30BOTO TalbHMKA 7 Ao Temmepatypu 1070...1270 K. Y
POITATHYTOMY CTaHI (Z0 MIKOCEOBOI BIICTAHI, AKY BCTAHORIEHO 06Me}KyBatIeM 3)
MATYH OXONOAAYIOTE 0 TeMIEPaTypH 670 K, micns goro Horo 3BUIBHIOTEH Bif
MexaHiTHIX 3ycunb. o6 mMatn oz[Hopu:[Hy CTPYKIVPY MeTany 1 OTHAKORY
TBePAICTE MO ZOBXIH CTePHKHA, POITATHYTI MATYHH 3arapTORYIOTE 3 TIOAATBIINM
BIAIIYCKOM, HATPIBAIOUN B Ta30BHX a00 eNeKTpHIHHX IeUaxX 1 OXONOMEYIOUH B
Macil.

\ e -

Pucyrok 8.3 — Cxema NpHCTPOIO A PO3TATYBAHHA IMATYHIB. 1 — PYKOSATKA,
2 — XOIOBUI TRHHT, 3 — 00MeXKYBal X0y, 4 — IOB3YH; 5 — PYXOoMa Olapa;
6 — OCHORa, 7 — ra3oRMi MANBHIK, § — MATYH, 9 — HepyxoMa oIopa

8.4. Biqnosjenns xkoJiHuacTHX BaJiB

KoninuacTtuil Ban — HAHOITBIN HARAHTAMEHA AeTATb ABMTYHA. Ha HEOTO JiI0TE
TepeMIHHI TI0 BEJITIMHI 1 HATPAMY 3HAUHI HARAHTAKEHHS, BHKPHBIIOIOTH Bal
OIHOTACHO B PI3HMX ciueHHsX. [[oBepXHI OMMHOK Balla TOBMHHI OYTH CTIHKMMH
TIPOTH ZHONIYBAHHA MPOTATOM §araThOX THEAT TOAMH POGOTH.

OcHOBHI AeheKTH KOTMIHIACTOTO Bala: BHTHH, CIIPAIFOBAHHSI KAHABOK T
IMTIOHKH, CTIPAITOBAHHA OTBOPIB YV (PIIAHII, CTIPAITOBAHH KOPIHHUX Ta MATYHHIX
MHUHOK Ta iH. (Tabmn. 8.3).
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Tabmurs 8.5 — JedekTH KOTIHIACTOTO Bana Ta cTocodH X yoyHeHHT

No Hedextn CriocobH yeyHe HHA
1. O610MH 1 TPIITHHK PI3HOTO XAPAKTEPY T4 Epakysaru
TIONTOMKE HHSA
2. Buruu pana Pemonrypatu. [Ipaeka
3. 3HOMIEHHA MIaTy HHIX ITHHOK Pemonrypatn.
MInidyBanms 10
PEMOHTHOTO po3Mipy ado
HAILIaBTIOBaHHSA
4. 3HOINEHHST KOPIHHUX MTHHOK Pemonrypatu.
MImysarnus g0
PEMOHTHOTO po3Mipy afo
HATLIABITIORA HHS
5. SHOIIEHHS INTTOHOTHOT KAHABKH i Pemonrypatn.
MIMIOHKY IMecTepHI 3aBaproBaHHA
6. BurTs muiky miy mecTepHiO KONIHIACTOTO Pemonrypatn.
Bama. 3arapioBaHHA
7. S3HOMTEHHST ITTMHKH M| TECTEPHIO Pemonrypatu.
KOITHYACTOTO BANA Harmnapmosanus abo
HAKATYBAHHS
8. 3HOMIe HHSA NTMHKH 111 MATOTHHY IIKIBa Pemonrypatn.
HannapmosaHHA ab0
HAaKaTYBaHHA
o Burrst hnantst no Topigo Pemonrypatu.
Harmnasmosanus abo
HAKATYBAHHS
10. 3HOMIEHHST OTBOPIB HA (raHiy my1 GonTH TTpobka rmacTuHIacTa
KPITUIeHHS MAXOBHKA
11. SHOTIEHHS OTBOPY i TIATTHITHIK

HAIPARJITOUOTO KiHITA BeAyHoro Bana
kopoBKH Hmepepay

IIpobka mmacTnHIacTa

PeMOHT KoNiHTACTHX BaJiE BHKOHY€TECA Y TPH €Talll:

TIpaeKa KOTMIHIACTOTO Bala,

ITipYBAHHI KOPIHHUX TA ATy HHHX IMTHHOK;

DaTaHCYBaHHA Bama.

Burnn xoningacToro Bama (6HTTSA cepeqHIX KOPIHHHX MIMHOK BITHOCHO Oci
KpalHiX IMUHOK) 3BMUAIHO YCYBalOTh BHIPABISHHAM Ha TLIPABIITHOMY Tpeci abo
HAKTETYBAHHAM ¥ TPHCTPOi. JIIsT BHTPABNEHHS HA TIPECi BAT BCTAHOBIIOIOTE HA
NpH3MH KpaliHiMKu KopiHHUME 1mbikami (puc. 8.4). Tlicns 1poro yepes MiHy
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MpOKNanKy THCHYTEH ITYAHCOHOM HA ONHY 3 CepelHIX KOpiHHMX IMHifok Bana,
BUTHHAIOUH Y 6IK, TPOTIIEKHI BHABIEHOMY BUTHHY. [IpOTHH Bama y 3BOPOTHIH
BiK TIim "ac HATHCKYBAHHA IITOKa Mae B 10... 15 pasip MiTBMIMYBATH BATHH, SKHH
yCyBaroTh. [IpH 1bOMY HABAHTAKEHHS HA Bal 30epiratoTe mpotsarom 120...240 c.
Ilicna pumpaMIeHHS Bal 3HOBY IEPeBIpAOTH Ha OHITA AOTH, TIOKH BOHO
BIIMIOETECA ¥ OOMYyCTHMI Mexi. [ KOHTPONK KOPHCTYIOTECA IHIMKATOPOM 3 Ta
IHAMKATOPHOIO CKOBOI0 6.

. /Bl J . rr =1 C 1 7 /

Pucynok 8.3 — Cxema ycyHEeHHS BUTHHY KONITHUACTOTO Bang: 1 — KOHTPOIbHI
HeHTPH, 2 — MYAHCOH, 3 — 1HAUKATOP; 4 — IPH3MH, 5 — CTOSIK 1HI HKATOPHMIA,
6 — croba 1HAMKATOpHA; 7 — KomHuacTuil Ba, 8 — ¢Tin npeca

Jmg  nonidyBaHHA KOPIHHMX Ta [TaTYHHMX IIHHOK BHKOPHCTOBYIOThH
HUNQYRAILHI BEPCTATH 3 NPUCTIOCOBAME, $IK1 JIO3BONSIOTE 3MIIIYBATH BICH
KOPIHHMX ITHHOK BTHOCHO 0¢1 0GepTaHHS BATA B BEPCTATI.

Jng  nuHamidHore GamaHCYBaHHS KOJIHYACTOTO Bala BHKOPHCTOBYIOTH
GanaHcyBaTbHI MAITHHA 3 PYUHHM ab0 MEXaHI30BaHNM YCYHEHHAM THcGanancy.

Ha puc. 84 nokazaHa cxemMa pamMBOi  MAITHHE JJIS JTHHAMIYHOTO
GaTaHCYBAHHS KOMTHIACTHX TA POINOAUIEHMX BamiB. Pama 2, 38°s3aHa 31 CTAHHHOIO
1 mapuipom 11 1 NPYKHHOID, MOMNKE PIHCHIOBATH KOIHUBANLHI PYXHM HABKOJO
mapripa. Komuuactuii Ban 4 BCTAHORMIOIOTH B ONMOpax 3 pamu Tak, 1mod ojHa 13
MO, Hanpukmax |-1, Tpoxomina depes Bick mapHipa. Bany HagawoTh
ofepTaHHs, SKe TepeBWINYe YacTOTY BIACHWX KOJNWBAHL BClel CHCTEMH, TIOTIM
TPHBIZL BHMHKAIOTh. [IpW 3HIKEHHI TWBHAKOCTI o0epTaHHS Bajla BeIHYHHA
KONMMBAHHA padMil 30iMemIyeThcd 1 JocArae HafGimemmol BemMUMHH IpH
PEer0HAHCHOMY UMCIi 00epTIB JeTalmi. 3a Pe3oHAHCHMMH AMIUTITYIAMHA 3HAXOISITH
BEIIHIHHY 1 HATIDAM PO3MIIIEHHA BPIBHOBAKEHIX MAC.
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PucyHok 8.3 — Cxema paMHOI MaIiHA A7 AUHAMITHOTO DaNaHCYBaHHA:

1 — crammna, 2 — pama; 3 — onop;, 4 — KONMIHIACTHH Ball, 5 — BHKOHARTHH
MeXaHi3M; 6 — KOMIT I0Tep; 7 — MepeTBOPIOBaY CHTHANIE, 8 — mimcumosat; 9 — 610K
mpunanis; 10 — axcenepomerp; 11 — mapwip; -1, II-11 — nmmoumHn neHTpa Mac
3pIBHOBAKEHIX BAHTAKIE

Matysri 1 kOpiHHI IOHHKW KONIHJACTOTO Bala, CIIPAIOBAHHA SKHX
TIEPEBHINYE  BCTAHOBIEGHI MM HHX PEMOHTHI  PO3MIPH  BITHOBIIOIOTE
HATUIABIOBA HHAM.

[cHye KiTBKA BaplaHTIB — BUIHOBJIEHHS KONHYACTHX BaliB  JYTOBMM
3BAPIOBAHHSM 1 HATUTABIC HHAM:

- aBTOMATHYHE HAIUIABIIIOBAHHA TTHHOK BaNiB TMPYKHHHAM JIpPOTOM
HII-68 mpa  dmocom AH-348A 13 3acTocyBaHHIM JIO  HBOTO
depoxpomy Ta  rpadity Gez  Tepmiuboi  ofpofku  meis
HAaTIARIFOBAHHS,

- aBTOMATHYHE HAIUIABIIIOBAHHA TIMHOK BamB TNPYXHHHAM JPOTOM
HII-65T" mn  dmocom  AH-348A 13 3acTOCYBAHHSAM  IHCIS
HATLTABITIOBAHHS TEPMIYHOT 00pOBKH;

- ABTOMATHYHE HAIDIABIIOBAHHS MHHoK Bams aportom HIT-30 XT'CA
my gmocom AH-348A 13 3acTocyRaHHAM INCHST HATUIABIIORAHHS
TEPMIUHOT 0OpPOGKH;

- @BTOMATHYHE HAIUIABIIOBAHHA TPYXKMHHWM AporoM Mapku HIT-65T
my kepamiunum mocom AHK-18 6Gesz zacTocyBanHsd TepMIUHOT
0Gpo0KH;

- @BRTOMATHYHE  IMHPOKOIIAPOBE  HAIUIABNMIOBAHHA  BaTB 3
BMCOKOMIITHOTO YABYHY 3BApIORATbHUM aporom Ce-0BA BIAIKpUTOIO
AyToro 3 (hepoMATHITHOKY TIOPOITKOBOIO TIPHCAIKOK, SKa TapaHTye
OJICPIKAHHS  CHHTETHYHOTO  YaBYHY 1 BIICYTHICTH ¥ 30HI
CIUIABIIOBAHHS CMYTH BIAGLIIOBAHHS 1 CITKH TPIIINH,

- apTOMATHYHe GaraToelekTpomHe OaraToIyIOBe HAIUIARTIOBAHHA
TerOBaHWM 3BapIOBATBLHHM JIPOTOM 13 3acTOCYBaHHAM (urocy Ta
BYTIeKHCIIOTO Tazy.
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Tomy zapmamHs monsarae y BHOOPI HAHCTIPHATIMBIINMX CcMOCODIB Ta
pexIMiB AYTOBOIO HAIUIABIIOBAHHA, fAKi 3a0e3IeuyIoTh pecypc podoTH
BIOHOBNEHOTO KOMHYACTOro Bama He MeHme 80 % Bim pecypcy poboTh
HOBOTO.

IIntanua gaa CAMOKOHTDOJIIO

KapaxtepHi AedeKTH roTOBKH Ta OI0Ka ITHAPIB?
STKM IMHOM YCYBAIOTHCA Ae(heKTH TiTb3H IHITiHApa?
STK1M YMHOM BITHOBHTY IATYH?

KapaxtepHi qedekTH KONIHIacToro Bana?

STKIM THHOM YCYBaeThCA BHTHH KONIHTACTOrO Bana’?

S s U b
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