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Jara: 27.04.2022

Buxknamau: Majgenbs Hataas OsekciiBHa

[Ipenmer: IH:keHepHA reoaesis

['pyna Ne b-1 «by1iBHMITBO Ta HUBIJIbHA iH:KeHePisD»

VYpok Ne 56-57

Tema: HiBesrloBaHHS.

Tema ypoxky: Jlazepni npusaau. IlepeBipku HiBesaipa. TexHoJ10riss BAKOHAHHS
TeXHIYHOI'0 HiBeTIBaHHAONPAUIOBAHHA Pe3yJIbTATIB HiBeJIIOBAHHA

Meta ypoKy: HaBUHTHCS Ta O3HAWOMHUTHCS 3 3aralbHUMH BiJOMOCTSIMU MPO T'€OJE3110 Ta
re0JIC3UYHI BUMIPIOBaHHs, PO TonorpadivyHi MIaHu 1 KapTH, a TAaKOX MPO BUMIPIOBAHHS
JHIN BigmazeMipamMu.

Tun ypoky: KoMOIHOBaHMIA.

XIJI YPOKY:
JlazepHi npuiaam.

OcTaHHIM YacoM [Jisl BU3HAUYECHHS NEPEBUIICHb BUKOPUCTOBYIOTHCS HIBEIIPH 3
ontrnyHuMH KBaHTOBUMHU reHepatopamu (OKI'), B sSKMX 3aMiCTh HEBHIUMOTO IIPOMEHS
3aCTOCOBYIOTh JIA3€PHHUI MPOMiHB, III0 CTBOPIOE B MPOCTOP1 BUJUMY OIOPHY ILIOIIUHY.
KepiBHi npuCcTpoi TakuX NPHIAAIB CIYKaTh JIJI1 BCTAHOBJICHHS ITy4YKa BHIIPOMIHIOBaHHS
3a 3aJ1JaHUM HaIPSIMKOM.

OcnoBHuM komnoHeHTOM OKI' € akTMBHa pedOBUHA Ta PE30HATOP.

AxtuBHy pedoBuHy OKI' mpuBonmaTh y 30y/KEHHH CTaH, SIKUM CTHMYIIIOE
YAaCTUHU pOOOUYOi PEYOBUHU JIO CBITIIOBOT'O BUITPOMIHIOBAHHSI.

Pe3onaTop HEOOXiTHUMN [ CHHXPOHI3a1lll BUPOMIHIOBaHHS, SIKE€ MPU3BOAUTH 10
HOro KOrepeHTHOCTI, TOOTO BUIIPOMIHIOBAHHS XBUJIb OJHIET JOBKUHHU.

B 3anexxHOCTI BiJl IpUPOAM poOOYOI pEYOBMHH, Jiazepu OyBalOTh TBEPIOTLNI,
ra3oBi, piAMHHI Y¥ HaMiBNPOBiAHUKOBI. [IpomMiHe Mae KyT po3xomkenHs 5'-10' ta miameTp
1-2 mm.

IlepeBipku HiBesipa
[Tepen BUKOHAHHSM HIBEJIIOBAHHA HEOOXIJHO BIEBHHUTHCH Y BIAMOBIIHOCTI
HIBEJIIpa CXeMl TeOMETPHYHOI OYI0BHM OCHOBHHMX ocedt (puc. 4). Jlma 1mporo
BUKOHYIOTH HOTO MIEPEBIPKH.

1. Bicv Kpy2nozo piéHA noguHHa Oymu napaienvbHOw 6epmMUKAIAbHIN 0Ci

obepmanns nigenipa (00" 11 ZZI).

Buxonannst nepeeipxu.  ITIJiIOMHUMH TBUHTAMH TPUBOJSATH MOBITPSAHUIA
MyXUpPEllb KPYTJIOTO PIBHS B HYJb-TYHKT.

i SIkmio micnst o0epTaHHS BEPXHBOI YACTHHH
v : V HiBenipa Ha 180° myxupeub 3alMIIMTBCA B
g U HYJIb-ITyHKTI - YMOBY BHMKOHAHO, SKIIO Hi —
: TO, MIIOYH BHUIIPpaBHUMH TI'BHHTAMH KPYIJOTO
O PIBHS, TIEPEMINMAIOTh WOTO TYXHPEIb TI0
: : HANpAMKY 710 HyIb-TIHKTY HA TMOJOBHHY
BIZICTAaH1 BIIXUJIEHHS.

2. Bepmukanvha ninia cimku HUMOK
PUCYHOK 9.4 - CxeMa OCHOBHUX MOBUHHA OyIMU NAPAIENbHOI0 6ePMUKANbHIIL

oceu HiBenipa OCt Higepa.
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Bukonauns nepesipku. 1leHTp CITKM HHUTOK TpPyOW HABOJISATh HAa IIMHYP BHCKQ,
niaBimeHoro 3a 5—10 M Bix HiBenipa. SIKIO Mpu IbOMY BEpTUKaJIbHA HUTKA CITIBIAIAE 3
IITHYPOM, TO YMOBY BUKOHAHO.

Y nOpoTWIeKHOMY BHMAAKYy TMOBEPTAIOTh CITKY HHUTOK B IOTPIOHY CTOPOHY,
MONEepPeAHBO BIIKPIMUBIIN I'BUHTH, SIKI CKPIIUIAIOTH CITKY 3 KOPIIYCOM TPYOH.

3. Bidupna eico 30poeoi mpydou nosuHHa Oymu napanenvHa oci
yuninopuunozo piens. (Ilepesipka roysjoBHOI reoMeTpudHoi ymoBH (puc. 9.5). Jlns
HIBEJIIpa 3 KOMIIEHCATOPOM KYTIB HAXWIy Il yMOBa (hOpMyJrOeThCs Tak: Bizuphna
8icb 30p060i mpyou Higenipa nOGUHHA Oymu 20pU30HMATbHOIO.

Buxonanns nepegipku. 1110 yMOBY NepeBIpsIOTh ABOPA30BUM HiBEIFOBAHHIM
OJTIHOTO 1 TOTO K Biapi3ka goBkuHOK0 50 — 80 M. HiBenmoBanHaIM criocoOom “yriepen”,
MpU BCTAHOBJICHHI  HIBeJipa CHoyaTKy B Toull |, a moTiM B Toull 2, IBIiul
BU3HAYAIOTh TEpeBMLIEHHa /# = [ - b. Skmo Bi3upHa Bich He mNapajienbHa OcCi
LMIHAPUYHOTO PIBHA, TO Biamiku 1o peiiui b; Ta b, OyayTs NMOMUIKOBI Ha
BEJIMUMHY X. 3 PUC. 5 BHHO, LIO NEPEBUILEHHSA /I MK TOUKAMM:

a 6
----------------- X [ o
N X W TTiiiiinae,
1] bl b2 1
/ g 2 ] d=50 2

PucyHok 9.5 — lepeBipka ronoBHOi yMOBM HiBenipa
h=i—-(0b+x) 1a h=(0b,+x)—i,
3BA’KAa04M Ha TC, 10 MNCPCBUILCHHA BCIMYMHA HEBMiHHa, MO?ZKHa 3aIlIucCaTu:

i—(b+x) = (b+x)-i,
3BIIKHU
I +i, b+b
2 2

X = (9.7)

3HaueHHS X JJIs HIBEJFOBAHHS TEXHIUHOT TOUHOCTI HE MOBMHHE MEPEBUIIYBATH
BenuurHy + 4 MM. B mpoTmiie:xHOMY BUNAAKy 311HCHIOIOTH FOCTHPYBaHHS HiBEIIpa
IS 4Oro Ha APYrid CTaHIIi, 3 JOMOMOIOK €JEBAIIMHOrO TBHHTA, IO PEHIl
BCTaHOBJIIOKOTH CEPE/IHIO HUTKY Ha BiMIiK b = b, — X 1 BepTHKaIbHUMHU BUIPABHUMHU

BUHTAMU LWIIHAPUYHOTO PIBHS, TOUHO CYMIIIYIOTh 300pa’KeHHS MOJOBUHOK KIHIIIB
MOBITPSIHOTO MyXHPLSA, BUAUMHUX B T0JI1 30py TpyOu (piBEHb MPHUBOJAATH Y KOHTAKT).
J1J1st KOHTPOJTIO BIAPI30K 1— 2 HIBENIOIOTH MOBTOPHO.
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TexHo/10Tisi BUKOHAHHS TEXHIYHOTO HiBeJIIOBAHHSA

[Ipu BU3HAaUCHHI O3HAYOK ITYHKTIB HIBEJIPHOTO X0y BUKOHYIOTh HACTYIHI BUJIU POOIT:

1. BukoHaHHS TEXHIYHOT'O HIBEJIOBAHHS IO 3aKpPIIUICHUX TOYKaX HIBEIIPHOTO XOY.
[TpoknagaHHs MPHUB'A3YBaILHOTO HIBEIIPHOT0 X0y (IIpH HEOOX1AHOCTI).

2. OmnpalitoBaHHS )KypHay HIBEIIOBaHHS, CKJIaJIaHHA CXEMU HIBEJIIPHUX XO/IB.

3. 3piBHOBaXXyBaHHS pe3yJibTaTiB BHUMIPIOBaHb, OOUYMCIEHHS ITO3HAYOK, CKJIAJaHHS
KaTaJIOTy BUCOT 3aKPIIJICHUX TOYOK XOJY.

[ToOym0oBYy BUCOTHOTO OOTPYHTYBAHHS MTOYMHAIOTH 3 CKJIAIAHHS CXEMH HIBEIIPHOTO XOIY
(puc. 9.6), sxa B moBinbHOMY MacmiTabi OymayeThcst Ha marepi ¢popmaty A-4. Ha cxemi
BKa3yIOThCS 3’ €IHaHI MK COOOI0 KPUBOIO JIIHIEIO MYHKTH HIBETIPHOTO X0y Ta HAMPSMOK
ix o0xomy. B momanpmioMy cxemMy BHUKOPHUCTOBYIOTH IJISi TOTO, IIOO 3amporpamyBaTH
YEProBICTh B3ATTS BIJUTIKIB ITPU HIBEJIFOBAHHI Ha CTaHIIIi.

HiBemtoBaHHA TPOBOJATH 13 CEpPENIMHHM, ale L€ HE 3HA4YUTh, IO HIBENIP CTaBUTHCS
000B’3KOBO y CTBOP1 TOYOK, SIKI HIBENIIOIOThCA. BaxnuBo nwuiie 30epertu npuOiu3Hy
PIBHICTB BIJICTAaHEH Bij HiBeIipa 0 3aJHBOI 1 IepeaHbo1 ToUoK. Ilpu mepeBuIieHHsX, sSKi
OUIBIII HIXK JOBXXHHA HIBEIIPHOI peKH, BH6HlpaIOTI>

6

PucyHok 9.6 — Cxema HiBenipHoro xoay

[

X’- Bl TOUKM Ha CTaOUTBHWX MICHEBUX mpeaMerax. [Ipuw oMy HEOOXIIHO
CIIAKYBaTH, MO0 BIIIIK MO peimi Oy He MeHmwHit, Hixk 0200. Hywmeparmisa “x”- Bux
TOUOK y JKypHaJll — HACKpI3HA 10 BCbOMY XOJY.

HisemtoBanHsA TPOBOJMUTHECS IO UYOPHIM 1 UEPBOHIM CTOPOHAX PEHKH TIPH
0JIHOMY ropu30HTI. [Ipy 1IbOMY OBHHHI BPaXOBYBaTHUCh TaKl BHUMOTH:

a) PO3XOJUKEHHSI MDK 3HAUEHHSMH IEPEBHUIIEHb, OTPMMAHUX Ha CTaHIi, HE
NMOBUHHE OyTH OUTBIINUM 5 MM;

©) BijicTaH1 B MPUJIaAy 10 PEHOK 32 MOMUIMBICTIO TIOBUHHI OyTH PIBHUMH 1
He niepeBunryBat 150 M;

CepenHe mepeBUIEHHS MDK TOYKAMH 3HIMAJIBHOI OCHOBH 3alHMCYIOTh JI0
XKypHay 3 TouHIcTIO0 10 0,001 M.

3pIBHOBAKEHI NEPEBUILIEHHA Ta MO3HAYKA TOYOK BIMCYIOTh [0 KaTajory

BUCOT 1 [TOKA3yIOTh HAa CXEML.
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“IIpoBucatoul” HIBENIPHI XOAM HIBEIIOKTh Y NPAMOMY Ta OOEpPHEHOMY
HampsMKax.

Bimiku no pelikax npu HIBEIIOBAaHHI 3A1MCHIOIOTHCA Y TaK1H MOCTIA0BHOCTI:

1) BiATIK TIO YOPHIN CTOPOHI 3aAHBOI peitku (1);

2) BIAJIIK TI0 YOPHIM CTOPOH1 MEpenHboi peiku (2);

3) BITIK 1O YEPBOHIM CTOPOHI MEepeaHbO1 peiiku (3);

4) BIJUTIK 110 YEPBOHIM CTOPOHI 3aAHBOT peiiku (4).

Pe3ynbratu HiBEIIOBaHHS 3aNMUCYIOTh 10 *KypHany (tabn. 2). Hudpu B myxkax

MOKa3yHTh MOPSIJIOK 3aIMKMCIB Ta OOYUCIICHB.

OmHuUM 3 BIUIMBOBHX JDKEpeNl MOXHOOK TMPH TEXHIYHOMY HIBEITFOBaHHI €
HenOane BCTAHOBJICHHS HIBENIPHMX pelok. Tomy — peliky HEOOXITHO TpUMaTH
TOTPUMYIOUHCH HACTYTHUX MTPABUIIL:

a) CTaBUTH PEHKY Ha 3eMJIF0 00EpPEXHO, HE BIAPSIOYM, 11100 HE 3MIHUTH ii
BUCOTY;

0) TpUMaTH PENKY B MPSIMOBUCHOMY CTaH1 IBOMa PyKaMu nepe co0oto;

B) HE 3MIHIOBATH MOJIOKEHHS PEHKH /10 3aKIHUEHHS CIOCTEPEKEHb HA JIaH1i
TOMILII.

Tabnuus 2
KypHan mexHiuH020 HiGe1I08AHHA
Hara_16.06.2008

ITorona_ xmapno Bukonaseus cm. Bepouuwkuii B.A.

= o Bigniku no peiiui [TepeBumenus
> S > ‘T 8| 3ammi | npomixkui | mepemni 3 Topusont | BiamiTku
Z 8l = £ 5§ BIUTIKIB | cepeani | MpHiany H
Q (=g
+ +
Xio ¢io n.m.x.1 0o n.m.x.2
nmx. 1 | 0898 (1) 1909 (2) | -1011(5) 120,898 120,000
! X 5581 (4) 6590 (3) | -1009(6) | -1010 118,990
(7)
+20 1579 (8) 119319
X; 0853 2505 -1652
2 | nmx.2 5536 7190 -1654 -1653 117,337

OnpauoBaHHs pe3yJibTATIB HiBeJITIOBAHHS
[Ticnst 3aBepiIeHHS HIBEIIOBAHHS XOAY 31MCHIOIOTH OMPAIIOBaHHS PE3YJIbTATIB y TaKiil
MIOCJTiTOBHOCTI:
1. BUKOHYIOTH CTOPIHKOBHI KOHTPOJIb.
2. OGUHCITIOIOTh CyMU TIEPEBUIIICHB TI0 CEKI[ISIX Ta BBOAATH IMOMPABKH 32 JOBXKUHY METpa
pEVIKH.
3. OGUHCITIOIOTH TTO3HAYKH PETepiB.
4. BucoTHy moxXuOKy 1Mo XOay f, M1JIPaxoBY€ETh 3a (POPMYII0IO:
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f,=Xh~(H,~H,). ©38)

fe /i — mepeBHILEHHS HA CTaHLi;
H  — no3nauka KiHIEBOTO perepa;

H — no3nauka no4atkoBoro pernepa.
Jlomyctma noxuOka miApaxoBYETHCS 3a POPMYIIOL0:

f. =4504/L, (9.9)

oon

ne L - nosxwuHa xoay (CeKwii) BUpaKeHa B KiIOMETpPaX.

S0 HIBETIOBAHHS 3IWCHIOETHCS B TEPECIYCHINH MICHIEBOCTI, Ui SIKOi
KUTBKICTh CTAHII# HIBENIOBaHHS nepeBumrye 15 Ha 1 kimoMerp xoay, Uisi BA3HAYECHHS
JOTYCTUMOT TOXHOKH 3aCTOCOBYEThHCS (hopmyia:

f. =+10vn, (9.10)

oon.

1€ N — KUTBKICTh CTaHIlI| Ha | KToMeTp Xoay.

KoHTpoJIbHI 3an1MTaHHA

[Ilo Ha3MBarOTh HIBEIIOBAHHIM?

ki ciocoOu HiBEMOBaHHS BU 3HAETE?

['eomeTpruHe HIBETIOBAHHS.

HienmtoBanns cnocobom”[3 cepenunn’.

HienmtoBanns cnoco6o “Ynepen”.

['opusonT npunany.

Bunau HiBenroBaHHS 3a TOYHICTIO.

Tunu HiBemipis.

KoHCTpyKTHBHI 0OCOOIMBOCTI BUTOTOBJICHHS HIBEIIPIB.
HageniTe cxemy Oy10BY HUJIIHIPUIHOTO PIBHSL.
[Io Ha3uBarOTH BI3UPHOIO BiCCIO HiBEIipa?
301/IbIIICHHS 30POBOT TPYOH.

Mexi pokycyBaHHS 30p0OBOi TpyOU HiBemipa.
Kommniencarop KyTiB Haxuiy.

Jliama3oH poOOTH KOMIIEHcaTOopa.

HisenipHi peiiku.

[lepeBipku HiBEMIPIB.

[TepeBipka CITKM HUTOK 30pOBOi TPpYyOH.
[lepeBipka Kpyrioro piBHs.

[IepeBipka rojloBHOI yMOBHU HiBeipa.

! BUKOHAHUWIT KOHCIIEKT TAa 3aB/JIaHHS HAICHJIATH Ha ejl.nomry: maletz natasha@ukr.net !
Ado B Teterpam 066 28 78 117 /O60oBsi3koBo BkasyBaiu I1Ib yuns i Homep rpymn/



mailto:maletz_natasha@ukr.net
mailto:maletz_natasha@ukr.net

