! BUKOHAHHWIT KOHCIIEKT TAa 3aB/JIaHHS HAICWJIATH Ha ejl.nmomry: maletz_natasha@ukr.net !
A60 na Baiidep, Teaerpam 066 28 78 117
O60B’s13x0B0 BKazyBaJn IIIb yuns i Homep rpynu

Jara: 06.04.2022
Buxknamau: Majgenbs Hataas OsekciiBHa
[Ipenmer: IH:keHepHA reoaesis
['pyna Ne b-1 «by1iBHMITBO Ta HUBIJIbHA iH:KeHePisD»
VYpok Ne 34-35
Tema: KyToBi BUMiplOBaHHS.
Tema ypoky: 3oposi Tpyon
PiBennb
HaBigni T2 X010Bi rBUHTH

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.

XIJT VPOKY:

3opoBi Tpyou (puc. 5.7) reoae3uuHUX MPUIAIIB CKIAAAIOThes 3. Kopryca (1);
JIBOX ONTHYHUX CcHcTeM. 00’ektuBa (2) 1 okynspa (3); JABOSAKOBBITHYTOI JiH3U (4);
dokycyrouoi kpemanbepu (5); mpuiiroBanbHOro npuctporw (6); citku HuToK (7) 3
BUIIPaBHUMH rBUHTaMu (8).

Jlinza (2) 3 OumpmUM JiaMeTpoM 1 OuIbIIOK (DOKYCHOIO BiIJalio, sKa
3HaxXOAUThCs B Kopryci (1) 1 moBepHEeHa 0 peMeTa, Ha3UBAEThCS 00’ EKTHBOM.

Jlinza (3), moBepHEHA 0 OKa CIoCcTepiraya, Ha3MBaEThCS OKYJIIPOM.

Vasua ninis VVI, sxa npoxoauTs uepes LEHTpP CITKM HUTOK i ONTUYHMN LEHTP
00’€KTHBA, HA3UBAETHCA BI3UPHOIO BICCIO 30pOBOI TPYOH.

Jlo OCHOBHUX XapaKTEPUCTHUK 30pOBOi TPyOU BIMHOCATHCA: 30UIBIIEHHS, KYT
TIOJIS 30PY, PO3IOIiIbYA 3/IaTHICTb.

306inbLIeHHsT 30poBOi TpyOM V Teofe3nuHMX NpUIadiB MOXKHA BM3HAYMTH 34

BiIHOIIIEHHSIM (DOKYCHOI Bigani o0’ ekTuBa F 10 GoKyCHOI Bijaali oKyJspa f, a6o

(5.3)

PucyHok 5.7 — Cxema 6yaoBu 30poBOi Tpyou


mailto:maletz_natasha@ukr.net

! BukoHaHHMII KOHCIEKT Ta 3aBJaHHS HAACHJIATH Ha eJ.molTy: Maletz_natasha@ukr.net !
A60 na Baiidep, reerpam 066 28 78 117
O60B’s13x0B0 BKazyBaJn IIIb yuns i Homep rpynu

ne D — niametp 00’ ekTHBA;

d — niameTp oKyJspa;

ﬁ — KYT, HIL[ AKUM IIPEIMET BUJIHO Y 30POBY Tp)/6y,

& — KyT, T SKUM TIPEAMET BUHO HEO30POEHUM OKOM.

CyuacHi npuianay CTBOPIOIOTH 3 30iabimendsM Bix 12* no 70%.

3opoBa TpyDa TeoJ0NiTA  BCTAHOBJIGHAa HA KOJIOHKAaX 1 00OMa KIHIISIMU
MIEPEBOJIUTECSA Yepe3 3€HIT. Y CydJaCHUX TEOJ0JITaX 3aCTOCOBYIOTH 30pOBI TPyOH
00EepHEHOTO YU MPAMOTO 300paXkeHHsA 3 BHYTPIMIHIM (okycyBaHHAM. DoKycyBaHHA
(CTBOpPEHHSI 4YITKOTO 300pakKeHHS TIPEeAMETa, SKWH CIOCTEPIra€ThCsi) Ha LLIb
3MIHUCHIOETBCA KpeManibepoto (5). IlomepenHe HaBenmeHHS Ha IUTb BUKOHYETHCH 3

IOTIOMOTO0 ONTHYHUX BI3UpIB

KoJiiMatopHoro  tumy  (6). [Tpm
KOPHUCTYBaHHI  BI3MPOM, OKO  JIHOJMHH
pPO3TalIOBYETHCA Ha BiacTaHl 25-30 cM Bix

A HBOTO. Y 30poBHX Tpy0ax TeOAe3UUHUX
npuiamiB 10 miadgparMu, PO3TAnIoBaHOT
nepen  OKYyJsIpOM, TMPHUKPIILJIEHA CKIsHA
miactuaka (7), Ha SKI Hapi3aHl TOHKI
PucyHok 5.8 — B3aEMHO nepneHnHKyﬂﬂpHi ninii (puc.5.8),
CiTKa HUTOK TeonoNiTa BOHU HA3MBAKTHCA CITKOK HUTOK. Y
NMpaBWIbHE  TOJIOXKEHHA  CITKA  HHUTOK

BCTAHOBIIIOETHCSA BUIIPABHUMHU I'BUHTaMH (8).

[ToBepTaHHAM TIONITPIHHOTO KUTBLS, OKYJIAP 30pOBOi TPyOH 3 BCTAHOBIIOIOTH
0 30py, A0 OTPUMAHHS YITKOTO 300pa)kKeHHS CITKU HUTOK.

Touka nepeTHHy NEPNeHAUKYIAPHUX JIIHIH HAa3UBAETHCS [IEHTPOM CITKH HHUTOK.
Lliero TOYKOIO KOPUCTYIOTBCSA Uil HaBEIEeHHS TPyOW Ha tmipeamer. BepxHsa
BEpPTUKAJIbHA JIIHISA € MOABIHHOI 1 HAa3WBAETHCA OlCEKTOpPOM. BepTukanbHy IiHIIO
MEePEeTUHAOTh JIBI KOPOTKI JIHIL, sKI CIy»KaTh JUIS BHUMIPIOBAHHS JOBXKHH 1
HA3WBAFOTHCSA BITATIEMIPHUMH.
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[Ticns dikcarii 3aKpIMIOBaJIbHUX TBUHTIB, HABITHUMU I'BUHTAMU BHUKOHYIOTh
TOYHE HaBEICHHs TPYOH Ha LJIb y BEPTHUKAIbHIN TJIOMIMHI TA TIO a3UMYTY.

YacTtrHa mpocTopy, Ky BUJIHO B TPYOy, KOJIM Ta 3HAXOJHMTHCSI B HEPYXOMOMY
MOJIOXKEHH1, HA3UBAETHCS 1OJIeM 30p) TPYOu.

Benuunna monis 30py TpyOum 3anexuTh Big ii 30uUthmieHHS. Yum Ouibiie
30LIBLIEHHS 30POBOi TPYOH, TUM MEHIIIA BEJTUYMHA [0 30DY.

HaiiMenmmii mpeamer, sAKWUH MOXKHAa pPO3TIENITH y TpyOy, Ha3WBAETHCA
P0o3n00ineyoio 30amuicmio A 30poBoi Tpy6u. Ii MokHa BU3HAYMTH 3a POPMYIOLO:

1207
D

A : (5.4)

ne D — niameTp 06’ exTHBa 30pOBOI TPYOU.

5.4. PiBHi

PiBeHb  mpu3HaueHWW [N TPUBEACHHSA OCEH 1 IUIOMMH TpWIagy Yy
BEPTUKAJbHE (UM TOPU30HTAJIBHE) TOJIOKEHHS.

JIJist TeoIe3MUHUX MPUJIAAIB IUPOKO 3aCTOCOBYIOTHCS HUJIIHAPUYHI Ta KPyTJl
piBHI. [lwmiHapuunuii piBeHb (puc. 5.9) CkIaga€eThCss 3 YYTIMBOTO €JIEMEHTa Ta
KpIMJIEHHs. B SKOCTI 4yTIWMBOrO €JIeMEHTa 3aCTOCOBYEThCA CKJsiHa ammyna (1),
BHYTPIIIHA MOBEPXHS AKOI y BHUTJIAIL
Topoina  UUTIPYETbCS MO  KOJY
pagiycom R = 3,5+200 M. Amnyna
3alIOBHIOETHCS 1 IICPITUM hi (o)
TEMIIepaTypu 60°C CIPUUCTUM
epipom ab0 BHUHHHUM CIHPTOM 1
3anatoeTbes.  Ilicnga  oxosomkeHHs
BCEPEAUHI YTBOPIOETHCS IMYyXHUPEIb
(2), 4yacTKOBO 3amOBHEHMUM MapaMu
HarnoBHIOBaua. Llel myxupeup 3aBxau
3aiimae HaliBule mnojokeHHsA. Ha
30BHIIIHIA TOBEPXHI aMITyJId Yepes
2MM rpaBipyroTh NOAUTKU. CepenHIo MOAUIKY aMIyJIM Ha3UBAKOTh HYJb-NYHKIMOM.

Amvnyna 3a pomoMororo anebactpy (3) 3akpimiieHa B OmMpaBy sKa 3a
JOTIOMOTOK KPOHIITEHHIB (5, 6) kpinuthes 10 npwiany. OauH 3 KpOHIITEHHIB (5)
mae ¢GopMy IIapHIpa, IHIIMA OCHAUIEHWH BUIMPaBHUMU TBUHTaMU (7), K1 JalOTh
3MOT'y PEryJI0BaTH MOJNOKEHHS PIBHSL.

Vapua sinis UU, notuvyHa B HyJb-IyHKTI 10 TBIpHOI MOBEPXHI PiBHA
HA3UBAETBCS GICCIO YUNIHOPUUHOLO PIGHSL.

OcHoena énacmugicme piéHs TOJIATAE B TOMY, IO BICH IMJIIHAPHYHOTO PIBHS
3aliMa€ TOPU3OHTAJbHE MOJIOKEHHS TOJI, KOJIM MyXUPelb 3HAXOJUTHCS B HYJIb-
MYHKTI.

PucyHok 5.9 — UuniHgpnyiHnn
piBeHb
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Kyr t (puc. 5.10), Ha sikuii BIOXWISETHCS BICH PIBHSA TPA TNEPEMINICHHI
MOBITPAHOTO MYXUPISA HAa OAHY MNOAUIKY

(2 e aMITyJTH, Ha3WBA€THCA I[IHOKO TOIIJIKHA PIBHA.
ib’?iwﬁ [liHa mominkuM pIBHS 3alleKWTh BIA  pajaiyca
BHYTPIIIHbOI TOBEPXHI 1 CIYXUTh MIPOIO

YyTJMBOCTI piBHSA. UMM MeHINa I{iHa NOILIKH

R piBHA — TUM OuIblIA HOro 4yTAMBICTH. Jlas
T€0JIC3MUHMX TPHIAAIB IIHA MOAUIKHA T ~ 15"
=
0] OkpiM TOr0o Ha YYTIMBICTb PIBHA
PucyHok 5.10 — LiiHa noginku  BIVIMBAIOTE! AKICTh TTI(QYBaHHSA BHYTPIIIHBOI
: _ — :
piBHA MOBEPXHI aMITyJId, B’ A3KICTh PIJIMHHU, JTOBXKUHA

MOBITPSHOTO MYXMPIS, fKa, B CBOIO YEpry,

3aJIe)KUTH BIJI TEMITEpaTypPH HaBKOJIMITHLOTO CEPEIOBHIIA.

Koporkuit nyxupenb Mae wMajay dyTauBicTh. OnTumajbHa JIOBXKHHA
MOBITPSIHOTO MYyXHUPIIO NOBUHHA PIBHATUCH 0,3 NOBXKUHYU aMIyJIu.

106 MaTH MOKIUBICTh PETYIIIOBATH AOBKHHY MOBITPSHOTO IMyXHPIA aMITyIIH,
PIBHI  BUTOTOBJISIFOTH 3  KOMIIEHCAIIMHUMM  KaMe€pamu, Ta CIellaJbHUMHU
HAMOBHIOBAYaMHU.

Bimnik o piBHIO MoxkHaA B3sATH 3 TOuHICTIO 0,1 noexkunu nomiaku (0,2mm).
Takum 4ywmHOM, cepemaHs KBaapaTH4YHAa MOXMOKa  B3ATTA BILJIIKY  JIOPIBHIOE
m, = +0,17 ~ 0,2 mm.

I'panuyna noxn0ka BeraHoBieHHs PiBHA A ) = 3m = 0,6 mm.

[Ilo0 TMABMIIMTH TOYHICTH BCTAHOBJICHHS PIBHA Ta 3MEHIIHTH CEPEIHIO
KBaJpaTUIHy MOXUOKY BIJUTIKY, 3aCTOCOBYIOTh KOHTAKTHI piBHI (puc. 5.11).

Jlns HaOnMKeHOro BCTAHOBJIEHHS
- npuiaay B poOounii cTaH 3aCTOCOBYIOTH
KpPYyTJIl PIBHI.

Awmmyna kpyriaoro piBHA (puc.
5.12) BUroTOBIIEHa Y BUTIIAII cepH, HA
SIKY HAHECEHO JIBa KOHIIEHTPUYHHUX KOJIa.

Biccto  kpyrjaoro  piBHA €
PucyHok ?11 - NEPIEHANKYJIAP 10 TBIPHOI IMOBEPXHI
KouTakTHuit piBens aMIyJad piBHS B MOMEHT, KOJIM

NOBITPAHUNA MyXUpElb 3HAXOOUTHCS B

HYJIb-ITYHKTI.
Kpyr:ni piBHI BUTOTOBJISIFOTH 3 I[IHOIO MOAUIKM T =5,

5.5. HasigHi T2 X010BI rBHHTH

Jlns npuBeneHHs TeomositTa y poOouMii CTaH, BIH OCHAIIEHWH TpboMa
M1IHOMHUMU TBUHTAMHU.

Jlns HaBeneHHs 30pOBOI TPyOM Ha MPEAMET TEOAOJIT MA€ 3aKPIrUIOBajIbHI Ta
HaBITHI TBUHTH 30POBOi TpyOH, amimanu 1 gimoa.
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, 3akpIIIrOBalibHI I'BUHTH
7 ol ]
. _:’_ =AY Y (p1kCcy0Th ' y HEpPYXOMOMY
7 e MOJIOKEHHI 30poBYy TpyOy, amiaany 1
1iMO. Hasigni I'BUHTH
3a0€e3MeuyroTh 1X MOBUIBHE 1 MJIABHE
o0epTaHHs.

5.6. JlonaTkoBe OCHAIEHHS

PUCYHOK 5.12 - HImamue C.]'Iy}I{I/I:TB s
Kpyrnui piseHb BCTAHOBJICHHA ~ TEONOMITAa  Ha
TOYKOK MICIEBOCTI — BEPIIMHOIO
KyTa, 110 BUMIPHETHCH.

TeonoNiT KOMIUIEKTYEThCS PO3CYBHHM INTATHBOM. VIOro HIKKHM IIapHipHO
3’¢qHaHl 3 rojioBkor0. [lnmaBHICTH 0OepTaHHS HDKOK Yy IIApHIpaX PEryaleThes
Oonramu. BucoTy mTaTMBa 3MIHIOOTH BUTATYBAHHSIM HIKOK 1 (IKCYHOTh
3aKpITUTFOBAJIBHUMH TBHHTAMH Ha BMCOTI, sKa BIAMOBIZAE POCTY CHOCTEpiraya.
KiHIIBKM HIXKOK 3ariuOOTh Y TPYHT, HaZaBIHOK4YH Ha ix ymopu. Teomomit 3
M1ICTaBKOK 3aKPIMUIIOIOTh HA IITATUBI CIMAHOBUM 2BUHNIOM.

Opicnmup—6ycons ~ CIYyXWUTh JJI1 BHMIPDIOBAHHSA MAarHITHUX a3MMYTIB 1
KPIMUTBCS 10 KPOHIITEHHA, PO3TAIOBAHOTO HA OOKOBIM KPHIIII TEOI0JIITA.

[TonoskeHHss MarHiTHOI CTPUIKH CIOCTEPIralOTh B J3epKajl, SKOMY HaIawTh
HEOOXITHOTO Haxwiy. MarHiTHy CTPUIKY B HEpPOoOOYOMYy CTaHI apeTupyroTh
MOBEPTAHHSAM I'BHHTA, 10 PO3TAIOBAHWMN B HMXKHIM yacTHHI Kopmyca Oycomi. Jlus
3pIBHOBAKEHHS CTPIJIKK HA MIBJACHHOMY KIHL BCTAHOBJIEHA MEPECYBHA Bara.

OxynapHi Hacadku 3aCTOCOBYIOTH IIJISl 3PYYHOCTI CIIOCTEPEKEHHS MPEIMETIB,
pPO3TamIOBAHUX TiA KyTamMu OuteiimMu 45° 10 ropu3oHTy. BoHM KpimisaTbes Ha
OKyJISIpMU 30poBOi TpyOM 1 BiaJdikoBoro mikpockomna. Hacaaka Ha 30poBYy TpyOy
OCHAIIIeHA BIAKUIHUM CBIiTJO(QLILTPOM 115 Bi3yBaHHs Ha CoHIE.

@ymassp TpU3HAYEHUN [ 30€piraHHs Ta TNEPeHECeHHs MpHiIaxy i uac
excrmyaranii. Teomoit Ta 061agHaHHA BKIAagar0Th B QyTIAp Y BIAMOBIAHI THI3AA.

KoHTpoJibHI 3an1MTaHHA

1. V yoMy nonsira€ NpUHLKI BUMIPIOBaHHS TOPU30HTAIBHOTO KyTa?
2. TloHsATTS PO BI3UPHI OCI.

3. Ilo Take 301blIEHHS 30pOBOI TPYOHU?

4. llITpuxoBUil MIKpPOCKOII.

5. llIxanoBuii MIKpOCKOTI.

6. MikpOCKOIT-MIKPOMETP.

7. BepHbep.

8. TouHiCTh BEpHbBEPA.
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