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1937
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AKTYAJIbBHOCTbD ITPOEKTA

Hama cranuna bepézoBckas HaxoauTcs Ha Oepery *UBONMUCHOHN peku Measenuubl. C JaBHUX BpeMEH e

YKpalllajau BEJIUKOJICIHBIE Ka3a4bH MOABOPbA .BCs TSHKECTh 110 COACPKAHMIO MIOABOPS JIOKUTCS Ha ILICYN
Kazadek. TpynomoOuBbIe KEHIIMHBI BO3AEIBIBAIN OOJIBIINE TUIOIIAAN MO OTOPOAbI, I MOJTHBA KOTOPHIX
HCIIOJIb30BAIACh B OCHOBHOM BOJa, IPUHOCUMAs Ka3a4yKOW U3 PEKU.

B nHacrosiiee Bpemst HoABOPbS M OTOPObl COXPAHUIIUCH, HO MOJIMB OCYLIECTBIISECTCS BOAOW U3 CKBAKUHBI
KOTOPYIO HEOOXOAMMO TMPOTPETh U N30aBUTh OT HEHYKHBIX MPUMECEH, TyTEM OTCTAuBAHUS.



MHorue AJ1s1 3TOTO HCIIONB3YIOT B CBOEM XO3sIMCTBE paziIMyuHble CHCTEMBbI BOJJOCHAOXKEHNS,
HCIIOJIB3YIOIINE TPOMEXKYTOUHbIE eMKOCTH. OHM MOMOTat0T BOAE OUUCTUTHCS, HATPEThCS, B HUX OCEaeT
MECOK U OKHCIIBI JKeJe3a, BOJa HaChIIaeTcsl KUCIopo oM. YacTo Takue eMKOCTH, O0UKU 1 OaKu
YCTaHABJIMBAIOT U UCIIOJIB3YIOT MOJKAaYMBaIoLe Hacochl. M Hao60pOT, CTaBIT Ha BHICOKHE MOJICTaBKH,
TOIJIa BOJA UJIEeT caMoTekoM. Ho 1 B TOM M B IpyroMm ciyyae, KeJIaTelIbHO 3HaTh — CKOJIBKO OCTajJoCh BOABI B
6axe. OcoOeHHO ecliu OH He 000pYIOBaH aBTOMATUYECKON CUCTEMOM MOAIep:KaHusl ypoBHS Bofbl. J[J1s aTOro0
MIPUXOIUTCS IEPUOTUUECKH 3aMOTHATh EMKOCTh BO/IOH, UTO HEYT0OOHO. A yI00HO UMETh AUCTaHIIMOHHBIH
yKa3aTellb YPOBHS BOJIbI C MHAUKAIIMEH B MECTE €€ OCHOBHOTO MOTPEOICHHS U B MECTE, I7Ie YCTaHOBIEHO
yIpaBJ€HHE, HAIOIHIIOIIEE 3Ty eMKoCcTh. Hano cpasy ckazaTh, 4TO 4esI0BEKa BPSI JIM HHTEPECYET TOUHOE
3Ha4YeHHEe KoauuecTBa Bojbl B Oake. Het pasuuipl, 153 unu 162 nurpa Tam HaXoAUTCA, BaXKHO 3HATH C
TOYHOCTBIO 110 10-15% - «110YTH MOMHBIN 6aKy, «ITOJOBUHAY, «MEHbIIIE YETBEPTH» U T.II.

OcHoBHas LeJlb NMPOEKTAa: nsrotosrneHne moaenu curHanunsartopa yposHsa Boabl. Llenb
ONKTYeT pag 3aday:

1 3yuuTh HCTOPHIO KU3HHU Ka3aKOB POJHOTO Kpast

2 OnpenenuTh Kakod IPOEKT HaM BBIIIOJHUTh

3 OueHuTh HaJIMYKMe NPUOOPOB U MaTepralioB

4 OmnpenenuTh MOCIIeI0BaTEIFHOCTh CBOMX JICHCTBHIA MO U3TOTOBICHUIO MOJICIH
5 M3roToBUTH MOJIETTh CUTHAITU3ATOPA YPOBHS BOBI

6 OueHuTs paboTy MOJEH

7 IlogroroBka npe3eHTanuu

buorpagus I. Oma.

I'eopr Cumon OM
I'eopr Cumon OM (16.3.1787 — 6.7.1854), nemenkuii ¢u3MK, OTKPHIBIIMIA HW3BECTHBIH 3aKOH U B
YEeCTh KOTOPOTI'O Ha3BaHa €IMHUIA 3JIEKTPUUECKOTO CONPOTHUBICHUS
Ponmnics 16 mapra 1787 B OpnaHreHe B ceMbe ciiecaps. Yuwics B DpJaHT€HCKOM YHUBEPCHUTETE
(1805-1806). IIpenomaBan MatemaTtuky ¥ (GU3MKY B Pa3IUYHBIX TUMHA3usAX. JJOKTOPCKYIO AHMCCEpTAIHIO



3alUTIII B OpraHreHckoM yHuBepcutere. llpemomaBan B bambGepre, Kénwpne, bepnune. IIpodeccop
[Honurexnnyeckoit mkomsl B HropuOepre, MronxeHckoro yHuBepcuteTa. bonbmmHeTBO OTKpBITUH OM crenan
3a 10-neTHHit iepuoA cBoei paboTel B 0JjHOM 13 mikon KénbHa.

B 1826 skcriepMMEHTaNbHO OTKPBUI OCHOBHOM 3aKOH AJIEKTPUYECKON LENH, CBA3BIBAIOLIUN MEXIY
coOOi cumiy TOKa, HampsDKeHME M CONpOTHBIeHHE. B MaremarmueckoM mpencrtaBieHMM 3akoH Owma
BeIpakaeTcs mpoctoit popmynoit U = IR, rme U — pa3HOCTh MOTEHIMAIOB (B BOJIBTAaX) HAa KOHIIAX MTPOBOJTHHUKA
B HEPA3BETBJICHHOH LIeMM MOCTOSHHOTO TOKa, | — cuiia Toka (B ammepax), R — conpoTuBienre npoBoaHUKa (B
omax). OMm 1mokazan Takke, 4YTO CONPOTHBIIEHHME 3aBUCUT OT Marepuaja IPOBOAHMKA, HPIMO
IPONOPLHOHATIBHO €T0 AJIUHE U 00PaTHO MPOIOPIMOHAIBHO IJIOIIAIN TOIEPEYHOr0 CEUECHUS.

B 1827 mnonblTancss BBIBECTH 3aKOH W3 TEOPETUYECKUX IIOJIOKEHUH, MCXOAS W3 aHAJIOTUU MEXIY
pacnupoCTpaHEHUEM NIEKTPUYECTBA M TEILIOTB. OM CONOCTABWII 3aKOH I IEKTPUYECKOIO TOKA C 3aKOHOM
JUIs TEIUIOBOTO TOTOKA, copMynupoBaHHbBIM Dypbe, MO aHAJIIOTUU C PA3HOCTHIO TEMIIEPATyp BBEJ MOHATHE
«MAZieHusl HIEKTPUYECKUX HampspkeHui». EmMy npuHaanexar nmoHAtus «dnekrponsrxkymas cuiaay (31C),
«mpoBogumocTby». B 1830 Om BeimonHun nepsbie usmepenus J/1C nuctouHuka Toka.

B 1841 yuensrii Obin1 HarpaxiaeH menansio Korum, B 1842 cran unenom KoponeBckoro o0riectsa.
Ymep Om B Mrouxene 7 utons 1854.

Hyabe Kiog— Camocrositensho, He 3Has o Tpyaax Owma, [Tynbe Halen 3aKOHbI M3MEHEHHs! CUIIBI TOKA OT
COIIPOTHBIICHHUS M AJIEKTPOBO30OYIUTENS CUJIBI, HO JIUIIb HE B TOW CTENEHH OOIIHOCTH, KaK 3TO CHENaj €ro
3HaMEHUTBHIH Mpe/IIeCTBEHHUK.

3aKoHbI nocCJICA0BaTECJIbHOI'O COCINHCHUA



IIOATrOTOBUTEJIbHBIN DTAII

1 Onpeoenenue éuoa npoexma: « Cuenanuzamop ypoeHsi 600bl»

[Ipu onpenenennn Moaenu MPOEKTa HUMU OBUIM PACCMOTPEHBI HECKOJIBKO BApUAaHTOB UHIUKATOPOB YPOBHS
BOJIBI.

MexaHu4yeckKkue HHAUKATOPLI.

Campble MpocThie B WCHOJHEHHH, HO JIOBOJILHO TpoMo3nkue. Kak mpaBuio, MpeicTaBisiioT coOOn
JIOBOJILHO OONBIION M TSDKENBIM IMOMJIABOK, K KOTOpoMy mNpuBsizaH wmHYp. llIHyp nepebpomen uepes Onok
(IIKMB) U K €ro ApyroMy KOHIy IPUKPEIUIEH IPy3, 10 BECY NIPUMEPHO PABHBINM MOIUIABKY, HaXOAALEMYCS B
BoJie. [Ipn nu3MeHeHun ypoBHS BOABI, I'Py3 MEPEMEIIAETCS BBEPX — BHU3 M MOXKET CaM CIYXKUTh HHIUKATOPOM
HaIOJIHEHUsI eMKOCTH, ecii BujeH. [IpaBna ¢ «nepeBepHyTO» MIKanoi — 4yeM OOoJIbIle BOJbI, TEM HHKE TPY3-
HMHIUKATOP.

Ho ecnu 6ak Bu3yanbHO HE BHJEH, TO HEOOXOIMMO MPOTATHBATH LIHYP B MECTO pa3MelleHUs
nHAUKaropa. Jljis 3TOro HpPOYHBIN IIHYp HAaTHUPAIOT MBUIOM (Ul JIy4YIIEro CKOJIbXKEHMsI), IPOIyCKaroT B
TOHKYIO TPYOKY U Ha JPYrOM €ro KOHIIE yCTpauBaroT Iikaiy. Pazymeercs, coBepiieHHO He TpeOyeTcs IKaia
pa3mMepoM C BBICOTY BO3MOXKHOTO YPOBHSI BOJBI (2 3TO MOXET ObITh U Lenblil MeTp). [loaToMy Ha onmHY OCh C
OCHOBHBIM UIKMBOM HAaCaXMBAIOT (M KpemsT K OCHOBHOMY WIKMBY) IIKUB CO 3HAYUTEIBHO MEHBIINM
JUaMETPOM.



Ha Hero HamaThIBalOT HEMHOIO IIHypa U YXKC OH 6yI[eT ABUTaTb CTPCIIKY HWHAUKATOPA. I[HI/IHa
HH}IHK&TOpHOfI IIKaJIBI TCIIEPhb 6y,JIeT MCHBIIC XO4a IOINIaBKa B CTOJIBKO pa3, B CKOJIBKO pa3 JUaMETpP MaJioro
IIKHWBAa MCHBIIC TUAMETpPa OOJIBIIOrO. A TaK ke 6y,£[eT HOpMaHBHOﬁ - MAKCUMYM YPOBHS BBCPXY.

Takoli ke MHIMKATOp MOXKHO ClieslaThb W B Cilydae IOIUIaBKa Ha pelyare. Takas cucrema Oosblie
MOJONAET sl eMKOCTell HeOONbIION IIyOMHBI, HO C OONBIION IJIOUIAIbI0 TOBEPXHOCTH BOnbl. Takue
UCIIOJIB3YIOTCS OOBIUHO ISl TOTO, 4TO OBl M30aBUTHCS OT PACTBOPEHHOIO B BOJIE JKEJIe3a.

B 3TOM BapuanTe HEOOXOAMMBIN K03(DOULIMEHT MYNBTUITUKALIMA MOXHO MOJIYYUTh MPOCTO MOJOOpPaB TOUKY
KpEIUIEHUs LIHYpa K pblyary.

SIBHBIII HENOCTAaTOK TaKUX HWHAWKATOPOB - OOWJIME JBIDKYILMXCS YacTei, a CIleloBaTelbHO —
HEOOXOIMMOCTh COJIEPKAHUA MX B YUCTOTE, cMa3ke. CIOKHOCTh MPOKJIAAKHA KOMMYHHUKAIMH (TpyOKH) Ha
00JIBLIIOE PACCTOSIHUE U Yepe3 NePEKPBITHSL.

ITneBMaTHuecKHE HHAUKATOPLI.

YeTpoeHsl Takue MHAMKATOPhI clieAyromuM o0pa3oM. B eMKOCTh At BOzbI omylieHa TpyOa, KoTtopas
UMeeT 3arylIKy BBepxy. B Tpybe oOpasyeTcs BO3myIIHBIM KojoKod. B 3ammymiky TpyObl Bpe3aH IITyLEp, OT
KOTOPOTO TSHETCSl TOHKas repMeTnyHas TpyOka. Ha npyrom ee xonie pacmosaraercss U-oOpasHas TpyOka —
uHaukatop. K omHOMYy ee KOHIy MojicOoequMHEHa TpyOkKa M3 €MKOCTH, Apyras - cBoOogHa. B muamkarope
HaXOJIUTCS BOJsHAs MpoOka (M3 MoAaKpalieHHON Bojbl). TakuMm 00pa3oMm, B TpyOKe OKa3bIBaeTCs 3arepToil
HEKOTOpasi MOpLUs BO31yXa.

Korna YPOBCHb BOJLI B Oaxe MCHACTCA, TO COOTBCTCTBCHHO 3Ta MNOPLHA BO3AyXa JABUTACTCA BBEPX —
BHHU3. A BMECTE C HUM — JIBUTAETCSA M «ILBETHAas» MpOOKa, KOTOpas U CIYKUT UHAMKATOpPOM. B oTinmume ot
MEXaHUYECKUX CHCTEM, TYT HET ABMXKYIIUXCS yacTe, TpeOyromux yxonma. Ho cucreme mpucymu npyrue
HEIOCTaTKU. B 4acTHOCTH - BbICOKHE TpeOOBaHUS K T€PMETHUYHOCTH TPYOKH M 3aBUCUMOCTH MOKa3aHUM OT
TeMIeparypsl U armocdepHoro naieHus. [lorpentHocTs He3HAYUTENbHAS, HO OHA €CTh.

3ﬂeKTpnqec1me HHAUKATOPLI.

SIBAAIOTCA CAaMBIMH TEXHOJIOTHYHBIMA 1 MOI'yT OBITH HCITOJIHEHBI B CAMBIX paBHOO6paSHLIX BapHUaHTax.
Hauunas ot HpOCTefIHIHX CTPCJIOYHBIX MHAWKATOPOB, KOHYAas CBETOAWOJAHBIMHA IIKAJIaMH U OJUCIIIICAMU. Ho B
OCHOBE JIF000T0 QJICKTPHUYCCKOI'0O MHJAUKATOpAa 00s13aTeNBLHO JIEKUT KaKoi TO JaTYUK YPOBHA KUAKOCTH. HpOH_[C
BCCTO €ro U3roTOBUTH U3 NMNEPECMCHHOT'O PE3UCTOPA, ABUKOK KOTOPOTO 3aHUMACT COOTBETCTBYIOILICC ITOJIOKCHUC
B 3aBUCHUMOCTHU OT YPOBHA BOJbI B Oaxke.

Cxema MOIKIIOYEHHUS TOCTAaTOYHO IMpocTa. B KadecTBe HHIMKATOpa CIYKUT J100as CcTperioyHas
roJIOBKa MUKpoamIiepMmeTpa. [Ipu MakcuManbHOM ypOBHE BOJBI (IBMKOK IEPEMEHHOIO PE3UCTOPA BBEPXY I10
cxeme) mogdopom pesuctopa R1 crpenka MukpoamiepMmeTpa ycTaHaBIUBAETCS KpaiHee MpaBoe MOI0KEHHE -



«TmonHbIi 6ak». Ha sToM Hananka 3akondeHa. [Ipu MUHUMAIIEHOM YPOBHE BOJBI (ABMXKOK PE3UCTOPa BHU3Y TIO
cXeMe) MUKpoamIepMeTp OyJeT MOKa3bIBaTh «HOJIbY - «ITYCTOH OaK».

Takoii mepeMeHHBI PE3UCTOp MOXKHO HACAIUTh, HANPUMEpP, HA OCh IIKHBA (CM MEXaHUYECKHE
WHIWKATOPbI). A MOXHO cienarh ero camomy. J[jis 3TOro HaAO B3ATh MPOBOJIOKY W3 METalla B BHICOKUM
yAENbHBIM COMPOTUBICHHUEM ( HUXPOM, KOHCTaHTaH, (hexpajb U JIp.) U HACaJAUTh HA Hee MOIUIABOK C yIPYTUMHU
CKOJIB3SIIIMMHU KOHTakTamu. Hampumep wu3 myxeHoi skectu. IIpoBonoka BbIBeIIMBaeTcs B 0Oake, BHHU3Y
npukperuisiercss rpy3. K KOHIIaM NpPOBOJIOKM M CKOJB3SIIIMM KOHTaKTaM MpUIIavBaroTcs mpoBona. llpu
W3MEHEHUU YpPOBHSA BOABI TMOIUIABOK OYIET TNEpEeMeIarbcs IO TMPOBOJIOKE OT MAaKCUMAaJIbHOTO JI0
MUHUMAJIBHOTO YPOBHSI.

Uro OBl AUCTAHIIMOHHBIN MHIUKATOP HE MOTPEOIISUT AIEKTPUICCKUI TOK MOMYCTY, JIYYIe MOIKIIOYUTh
ero dyepe3 KHOMNKY. Torga ogHOro KOMIUIEKTa OaTapeek XBAaTUT Ha HecKoilbko JeT. lcmomnb3oBanue
MUKPOANEPMETPUUECKON TOJIOBKU HE SBISETCS E€AMHCTBEHHBIM CIOCOOOM WHAMKAIMHU. MOXHO CcJenaTh
MPOCTEUIIINI KOMIIApaTop HAIPSKEHUS U UCIIOJIb30BaTh €r0 CO CBETOJMOIHON IIKAJI0M, OCHACTUTh 3BYKOBBIMHU
WHAUKAaTOpaMUd U T.I. CXE€Mbl TaKUX CBETOIMOJHBIX KAl MOXHO HANTH B MHTEPHET M COOTBETCTBYIOLIEH
PaanoNIOOUTENBCKOM JINTEPATYPE.

OcHOBHOE yI0OCTBO MEKTPUUECKUX UHAUKATOPOB - UX TOYHOCTh, OTCYTCTBUE TPAHCMUCCHUH, JIETKOCTh
MIPOBOJIKH, HAJIE)KHOCTh, 3PETUIIHOCTh MHAUKAINU. HemocTaTok - HEOOXOMUMOCTh IEKTPOMTUTAHHSL.

AKYCTHYECKHUI CUTHAJINU3AaTOP YPOBHS BOAbI WM KUIKOCTH B DaKe.

Bce BbI1IE IpeACTaBICHHBIE HHAUKATOPEI YPOBHSI OCHOBAaHBI Ha BU3yallbHOM KOHTpoJie. [TocMoTpuis —
y3Haelllb, a He TOCMOTPHIITB - MPO3€Baciib. Takoi BapuaHT He Bcerna ynobeH. [Ipuxoaures mu6o
MPOKJIAIBIBAaTh JOCTATOUYHO UIMHHBIE KOMMYHHKALIUHU (TIPOBOJA MM TPYOKH) WIIM CAMOMY XOAMTH CMOTPETh Ha
WHANKATOp YPOBHSI.

[TosTOMY B KauecTBe KOHTPOJISI MBI PELLIMIIN BBIOPATh OpraH CiiyXa. AKYCTUYECKHI CUTHAIM3AaTOP caM MOAACT
CUTHAJI B OIIPENICIICHHBI MOMEHT, CIIyX Halll JEHCTBYET MOCTOSHHO U BO BCEX HampasieHHuAX. CrenuaibHo
CJICIUTH 32 MHJUKATOPOM YPOBHS HaM He moTpedyercs. XOpoIuii CUrHai u crsiero pazoyaut. 1 ne
NpUAETCs AAJIEKO TALIUTh HUKAKUX IPOBOAOB U TPYOOK.

Bort Takoii mpocToi U HaIe)KHBIM aKyCTUYECKUNA CUTHAIM3AaTOP MOXKHO CJEIaTh U3 MPOCTOM U JICIIEBOM
CUTHaJIM3AIMU. B pexxume oxugaHusi Toka OH He MOTPeOIIIeT, MO3TOMY MAaKCUMYM, YTO IPUIETCS JIeJaTh B
mIaHe oOCTy)KWBaHHMS - pa3 B ToJl MEHATH Oarapeliku. Eciu moruraBok O00IbIIONH, MOYKHO Ha HEM pa3MECTUTh U
OarapelKy pa3TuYHON EMKOCTH.

2 Onpedenenue nocied0o8amelbHOCMU C8OUX 0eUCmBULL npu pabome HAO NPOEKMOM.
Tak kak JaHHas MOJIENh paObOTAET 3a CYET IHEPTUU IIEKTPHUECKOTO TOKA TO HaAM HEOOXOIMMO:

[To3nakomurcs ¢ 6uorpadueit I. Oma u ero 3aKkoHOM

I/I3yT-II/ITI> 3aKOHBI ITOCJICAOBATCIIBHOI'O U MapaJlJICIIbHOTO COCOUHCHUI



BBILIepTI/ITB QJICKTPUUCCKYIO CXEMY MOJCIIN

M3roroBuTh MOJIEIIH CUT HaJIM3aTopa

3 Oyenka Hanuuus npubopos u Mamepuaios.
J1J1s U3roTOBIIEHUSI MOJIEITM HAM TTOTPEeOOBAIOCH:

DnexTpuyeckuil 3B0OHOK Ha 4 B
Mogens EMKOCTH

Peocrar Ha 4 OM

brox nuranus

Jlammnouka Ha 3.5 B

IIOIITTIaBOK

TEXHOJIOTUYECKUU DTAII

1 U3zcomoenenue émxocmu 01 6000bl
[IatunurpoBas 0aHKa U3-110J] BOJBI MOCIYKUJIAa MOJIETBIO EMKOCTH, B KOTOPYIO OBLIIM BCTPOEHBI
BHCKTpI/ILIeCKI/IC KOHTAKTHhI

2 Cbopka ucmoyHuka NUMaHUs U3 NAILYUKOBbIX bamapeex

I[J'Iﬂ YBCIIUUYCHUA €MKOCTH MCTOYHHKA ITMTAHUS TTaJTBYUKOBBIC 6aTap€I\/'IKI/I COCIUHUIIN ITOCJICA0BATCIIbHO.

3 Jlns kpennenusi n(pubopos Mooenu uzeomo8ulu CmeHo



4 Ilo snekmpuyeckoii cxeme coopanu Mooenb CUSHAIUZAMOPA YPOBHS 800bl

5 [[ns yoobcmea nonb3068anust MOOENbi0 aKyCmu4ecko20 CUSHAIU3IAMOpa YPoBHs 800bl 0emanu
3aKpenunu Ha cmeHoe



KOHTPOJIBHBIN DTAII

N3roroBuB Mozenb 3ByKOBOTO MHIMKATOPa YPOBHS BOJIbI MBI IIPOBEPUIIN KaYECTBO €r0 pabOThI
MIPOJAEMOHCTPUPOBAIIU MOJENb IIEPE] yUALIUMHUCS CBOETO Kilacca.



Paboras HaJ BBIITOJIHCHUEM OJAHHOT'O MPOCKTA Mbl YYHUJIMCh IIJIAHUPOBATH CBORO pa60Ty pacIupuiin
3HaAHHUA I10 TEME ((9HCKTpH‘IeCKHI>'I TOK», npno6pen1/1 YMCHHUA MasAThb, pACCUUTBIBATD JJICKTPUYCCKHUE LCIIH.

MBpI cunTaeM AaHHYIO MOJENIb MOXKHO MCIIOJIb30BaTh JUIsl KOHTPOJIS YPOBHS BOJIbI B EMKOCTSIX JIJIs
Jyla, ToJIMBa Oropoja, MpH 3aloIHEHUH JOMAIIHUX BaHH.

Han nmpoexrom paboTanu:
Hopodees I0puit,
KioukoB Annpei,

Mup3osH A3uc.



