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Tema: JliniiiHi BUMipIOBaHHS.

Tema ypoky: KomnapyBanHsi BUMIPIOBAJIbHUX NPHJIA/IIB.
OO0uHcIeHHS TO0BKUH

Meta ypoKy: HaBUHTHCS Ta O3HAWOMHUTHCS 3 3arajlbHUMH BiJOMOCTSIMU MPO T'€OJE3110 Ta
reoJIe3UYHl BUMIPIOBaHHS, NpO TomorpadiyHl IUIAaHW 1 KapTH, a TaKOX IpPO KyTOBI
BHUMIPIOBAHHS.

Tun ypoky: KoMOIHOBaHMIA.

X1 YPOKY:
1. KomnapyBaHHsi BUMIPIOBAJIbHUX MPUIAJIB.

[Tix miero pi3HOMaHITHUX (pakTOPIB (Uac, TeMreparypa, MeXaHiuHl i) JOBKUHA
BUMIPIOBAJILHOTO Mpuiany 3MiHIO€TbeA. [lepen BUMIpIHOBaHHSAM JIIHIA HEOOX1IHO
NEPEBIPUTH OBKMHY poOouoi crpiuku. [Ipu upomy il MOPIBHIOOTH 3 APYroro
B31PLIEBOIO CTPIUKOIO, SIKY HA3UBAKOTh €TaJOHOM. TOUYHY JIOBJKHHY B3IPLEBOI CTPIUKH
BHU3HAYAKOTh Y T€0JIE3MUHUX JJa0OPATOPISAX HA KOMIIApaTOpax.

[Ipouiec Bu3HAaueHHs (PAaKTHYHOT JIOBKMHH BHUMIPHOBAJIBHOTO MPUJIAAY MUIAXOM
MOPIBHIHHS HOTO 3 €TaJIOHOM Ha3UBAKOTh KOMNAPYEAHHSIM.

S0 BUMIPIOBAJIbHUM MpWIaJ Ta €TajJOH MarTh OJHAKOBY HOMIHAJIbHY
JNOBYKUHY, TO MOPIBHSAHHSA MPOBOJAATH HA PIBHIA IUIOLIMHI, BUMIPIOIOYUA PI3HULIIO
JIOBXKHUH. Y LbOMY BHUINAAKY JAOBKMHA BUMIPIOBAJILHOTO MpuWiany / BU3HAYUTHCS Y

BUTJISIII CYMH HOMIHAJTY / , Ta TIOTNIPaBKM 332 KOMIIapyBaHs o L
[=1 +9, . (7.3)

B nmoapoBHX ymMOBaxX KOMIapyBaHHsS BHMIPIOBAJIbHHX IMPUJIAIIB MMPOBOAATH Ha
criemialbHUX Oa3ucax, JOBKHHA SKUX KpaTHA JOBKHHI BUMIPIOBAJIBLHOIO MPHIIATY,
HaigacTime — 120 m.

JIOBXKHHY TIOJIBOBOTO KOMMaparopa L, BH3HAYarOTh 3 TOYHICTIO B JEKUIbKA
pa3iB BUIIOK HiXK JOBKUHY L p OTPHMAaHY POOOYMM HPHIIAZIOM.

[Ticns  Gararopa3oBOr0 BUMIPIOBAHHS KOMIapatopa poOOYMM MPUIIAJIOM,
MOIIPAaBKY 3a KOMIIAPYBaHHs 00UYHMCIIIOIOTH 32 (POPMYJIOHO:
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ka :(Lk—Lp)/n, (74)

ne n=1~L » /Iy — 4neno uinux BifKIaneHb BUMIPIOBAIHOTO MPHIALY.

7.5 O0uucIeHHS TOBKHH

[Ipu BU3HAYEHH] JOBKMHHU JIIHII, 0 BUMIPAHOTO 3HAYEHHS HEOOX1AHO BBOJIUTH
MOTIPaBKH 3a KOMIIapyBaHHS, TEMIIEPATYPY Ta HAXHIL.
Ilonpaexa 3a komnapysanus.

JloxuHa BuMiproBanbHOro npunany [ =1, -I—S]k BKJIQJIAEThCSl B JIIHII, sKa

BUMIPIOETBCS 7 Pa3iB IUTFOC 3AJHIIOK 7.
daxTHYHA JOB/KMHA 3AJIMLIKY 7 3 PaXYHOK MOMPaBKM 32 KOM MapyBaHHS:

_ O
F=r +l—r0, (7.5)
0

Omxe, 1OBXKHMHA JIIHIT Oy/1e PIBHATHUCH

L=nl+r,
abo
nl +r,

o)

I "

o
L=n(l+6 )+r + l’* ro=nl +r +

3pOOUBILHM MMO3HAYCHHS:
L = nly + ry — HoOMiHanbHA BelMUYKHA BiAPi3Ka, AKUH BUMIPHOETHCS, OTPUMAEMO

L
L:L0+705fk- (7.6)
3BIJICH BEJIMUMHY:
S =L-1, = %54 (7.7)

Ha3UBAIOTh NONPAGKOIO B TOBKHUHY JIIHIT 3d PAXYHOK KOMNAPYEAHs.

Ionpaeka 3a memnepamypy uUMipi08aibH020 NPUIAOY

Jlop)kMHAa  BHUMIPIOBAJIBHOTO TPHIAAy 3  ypaxyBaHHAM  TeMIEepaTypu
BU3HAYAETHCSA 32 BUPA30OM:

1 - [O + U.(f —to)l(), (78)
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ne (L — KoeIIEHT JIHIHHOTO PO3IIMPEHHS METaly;
! — TemmepaTypa NnpH AKId BUKOHYIOTbCS BUMIPIOBAHHS;
t, =20"C - temneparypa KOMIapyBaHHsS BUMIPIOBAIBHOTO MPHIALY.

[aBap — criaB (3amiza 64 % Tta Hikenro 36 %), sSIKUii Mae MaJlnid TeMIepaTypHUN
KOe(DIIEHT JHIHHOTO PO3IIUPEHHS.

Jlns cram o = 12,5-10_6, wstinBapy & = 1-10 "
JIOBKWHA 3QJIUILKY

V= ]"0 + (I(t — tO )FO . (79)

BpaxoByrouu, mo jgosxuHa JiHii L =nl+r, ta nigcraBisooud Crojau
3HaueHHS [ Ta 7, BU3HaAuUeHl 3 BHpasiB 8 Ta 9, oTpumaemo:

L= (nlo + I"O) + (I(t _1‘0)(”1[0 + }"0) .
3Bakaroun Ha Te, wo (nly +1y) =L,

OTPpHMAECMO

Bennuuny
5,_] =L-L =a(t-t)L, (7.11)

HA3MBaKlOTh HONPAGKO0 B NOBXKUHY JIHI 3a memnepamypy BHUMIPIOBAJIbLHOIO
npuiaLy.

Ilonpaeka 3a npugedeHHs JiHii 00 2opu3oHmy

['opu3oHTanbHA OBKHHA JIHIT NPH O€3MOCepeHhOMY CIOCc0o01 BUMIPHOBaHb
BU3HAYAETHCA 3 BUPA3Y:

d=L-cosv, (7.12)
ne V — BeJIMYMHA BEPTUKAIBLHOTO KyTa HaXujty JiHii (puc. 7.8).

HaiiuacTinie 11 BU3HAUEHHS TOPU30HTAJIBHOTO TPOKJIAJAHHSA, IO BUMIPSHOT
NOBKMHU L BBOISATH MONpPABKy 33 HAXUI  O; , KOPUCTYHOUKCH BUPA3OM:
v

BLV =d—-L=L-cosv—L= —L(l—cosv):—2LSin2§. (7.13)

[TonpaBka 3a HaxMJI 3aBkKAM B1JI EMHA.
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Skmo BigoMe nepeBMINEHHS /A MK KiHUAMM JIiHii, fka BUMIPIOETHCH, TO
KOPHUCTYIOTbCS 1HITUM BHPA30M.
I3 TpukytHUka ABC (puc. 7.8) 3a Teopemoto Ilidaropa mo)kHa 3anvcaTi:

1> =d?*+h* (7.14)
C
L Orxe,
h

A Vv | W =1*-d*=(L-d)L+d).

| By ©

: < 3Ba)kalouy Ha Te, 110 MOMPABKa 3a

I L 1

! ! nepesumenns O, =d—-L, T
PucyHok 7.8 — NonpaBka 3a Haxun npuitnasmm, wo L =~ d , otpumaemo:

ninit
h’ = -0, (L+L).

3BijcH, MOMpaBKa 3a MEPEBUMIICHHS 3aBXKIM Bl €MHA 1 3HAXOJIUThCA 3a
bopmyJioHO:

2
h
SLh ——i. (7.15)
Omxe, 3arajibHa JIOB)KMHA TOPU30HTAIIBHOTO MPOKJIAJAHHS 3 YpaXyBaHHSIM BCIX
NOTPABOK CKJIAJIAE:

d=L+65, +6, -6, . (7.16)

BigHocHa mnoxuOka BUMIPIOBAHHS JIIHIH Yy CHPUATIMBUX YMOBaX CKJIAJIa€e
1 /3000, y cepennix ymoBax 1 /2000, y necnpustiauux ymosax 1/ 1000.

Tomy, 3rimHO 3 IHCTPYKLISAMH, JJs8 JIHIHHMX BHUMIPIOBaHb Oe3mocepeaHiM
croco0OM 3 TOMOMOTOI BUMIPIOBAIBHUX CTPIYOK YHM PYJIETOK, BITHOCHA TOYHICTB,
HaifuacTimie, He TOBMHHA MIEPEBUIIYBATH BEITMUNHHU:

AL 1
<

L 2000

(7.17)

KoHTpoJibHI 3an1MTaHHA

1. Oco6nuBi BUNIAKK TPOBIIIYBAaHHS JIIHIMN.
2. Ilpunamu 1yist BUMIprOBaHHS J1HIHN.

3. KomnapyBaHHSI BUMIPIOBIBHUX TTPUIIA[IIB.

4. SIxi monpaBKH BBOJASITHCS 10 BUMIPSIHOI JIiHII.
! BUKOHAHUIT KOHCIIEKT Ta 3aB/aHHS 3aBJaHHS HA/ICHJIATH HA €JL.IOYTY:
maletz natasha@ukr.net !
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