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Metoauueckie yka3aHHs IO BBINOJHEHUIO JaOOpaTOpPHBIX pPabOT pa3paboTaHbl Ha OCHOBE
denepaabHOTO TOCYIapCTBEHHOTO 00Pa30BaTENFHOTO CTaHAApTa CPETHETO MPOGECCHOHATEHOTO
o0Opa3oBaHus U1l TPO(ECcCHii:

09.01.03 OnepaTop MHPOPMAIUOHHBIX CUCTEM U PEeCYPCOB

[TpodunbHBI ypOBEHH MOATOTOBKH IPOrPaMMBbI yUeOHON AUCITUTUIMHBI DU3HKa.



IHosicHUuTeIbHAA 3aANMCKA

®u3zrka, 0JiHa U3 BaXXHEHUIIUX OTpacieil eCTeCTBO3HAHUS, OTHOCUTCS K OMBITHBIM HayKaM.
[lepBbIii mar a7 YCTaHOBJIEGHUS 3aKOHOMEPHOCTEH (PHU3MUECKUX SIBJICHUNH COCTOUT B
HaOmoneHuu. Jljig 3TOro Hago yMeTh BBIIEIUTH HaumbOosee BaKHbIE 3JEMEHTHI (PU3UUECKOTro
sBieHHs. BropeiM m1arom OyaeT u3MeHEHHE yCIOBUN, B KOTOPBHIX MPOTEKAET SIBJICHUE, TO €CTh
MEePexXo/l OT MPOCTOr0 HAOMIOACHUS K HKCIIEPUMEHTY.

OcHOBHas TPYAHOCTb MIPU TPOBENEHUM (U3UYECKOTO TPAKTUKyMa COCTOUT B
HEBO3MOKHOCTH 00€CIIeUnTh B YUEOHBIX JJAOOpaTOpusiX HaOM0IeHUs (PU3ndYecKux siBJeHu. Jlis
NOBbIIIEHUS 3()()EKTUBHOCTH YCBOEHHUS OCHOB (DM3WYECKOM HAYKH MCIIONB3YEeTCS MPUHIIHIL
reHepaiu3auy yueOHOro MaTepralia — Takoro oToopa, mpu KOTOpOM INIaBHOE BHUMaHUE yIE€JIEHO
U3YYEHHIO OCHOBHBIX (DaKTOB, MOHATUH, 3aKOHOB M METOJOB (u3mueckoil Hayku. OTtcrona
BBITEKACT IOBBIIIEHUE TPEOOBAHUN K YMEHHUSIM CTYICHTOB MPHUMEHSITh OCHOBHBIC IOJIOKEHUS
HAYKU JJISi CAMOCTOSITENIbHOTO OOBSICHEHUsI (PU3NYECKUX SIBICHUH, Pe3yIbTaTOB SKCIIEPUMEHTA,
NeicTBUS MPUOOPOB U YCTAHOBOK, PELICHHS 33/1a4 Pa3InYHbIX TUIIOB.

B 3agaun J1a00pATOPHLIX PA0OT BXOIAT:

Q)OpMI/IPOBaHI/Ie y CTYIEHTOB TPEICTABICHUS O (PUINYECKOM 3aKOHE B JICHCTBUH,
00BEKTUBHOM XapakTepe (PU3NIECKUX 3aKOHOB;

Q)opMI/IpOBaHHe y CTYACHTOB IMPEACTaBICHUS O TOYHOCTH (U3NYECKUX 3aKOHOB H O
3aBHCHMOCTH 3TOW TOYHOCTH OT TOTO, HACKOJIBKO CTPOTO COOIIOJAIOTCS YCIIOBHS, B KOTOPBIX
MO>KET IPUMEHSTHCS JaHHBINA 3aKOH;

@:nakomnenne ¢ OCHOBHBIMH  MeTOZAaMH busznueckux U3MepeHuil, mnpuodpeTeHue
AJIEMEHTaPHBIX HaBBIKOB UX HUCIOJIb30BAHUS;

@ :nakomnenne ¢ nanbonee pacipoCTpaHEHHBIMU H3MEpPUTENIbHBIMU TNPUOOpaMH U C
MPUHIUIIAMU UX ACHUCTBUS;

Q)OpMI/IpOBaHI/Ie IMOHUMAaHUs POJIM MPAKTUKU B ITO3HAHUU (1)H3H‘-I€CKI/IX SIBJICHUM U 3aKOHOB,
OIMPCACIICHUU (bHSH‘-I@CKI/IX BCJINYHH,

‘[pHOGpeTeHI/Ie HaBBIKOB B 00pa0OTKE ONBITHBIX JAHHBIX M MPEICTABICHUH O YHCICHHBIX
3HAYEHUSAX OCHOBHBIX (DU3MUECKUX BEJINYMH;

QazBI/ITI/Ie MBILIUIEHUS] CTYJIEHTOB, (OPMHUPOBAHHE Yy HHMX YMEHHUH C€aMOCTOSTEIbHO
npuoOperats W NPUMEHATh 3HAHUS, HAOIIOAATh U OOBACHATH CYIIHOCTh (PU3NYECKUX
SIBJICHU.

[Ipu peanuzanuu nporpamMmbl y OO0YyYaromUXcs AOJDKHBI ObITH copmupoBanbsl OOrmime

KOMIIETEHIINHU:

OK 1. IloHumMatp CyImHOCTh U COIMATBHYIO 3HAUUMOCTh OyayIien npodeccuu, mposBiIsTh
K HEH yCTOMYMBBIN MHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JEATEILHOCTb, UCXOAS M3 LIEIH M CIOCOOOB ee
JOCTH>KEHUS, OTPE/IETICHHBIX PYKOBOAUTEIIEM.

OK 3. AmnamusupoBaTh pabodyl0 CHTYalHIO, OCYIIECTBIATH TEKYIIMH M HTOTOBBII
KOHTPOJIb, OLIEHKY M KOPPEKLHUI0 COOCTBEHHOM JEsITEeIbHOCTH, HECTH OTBETCTBEHHOCTb 3a
PE3yNbTaThl CBOEH pabOTHI.

OK 4. OcymiecTBasATh MOUCK HHPOPMAIMH, HEOOXOAUMOM 17151 3P (HEKTUBHOTO BHITIOTHEHUS
npo(hecCHOHANBLHBIX 3a]1a4.

OK 5. Hcnone3oBath  WH(OPMAIMOHHO-KOMMYHUKAITMOHHBIE  TEXHOJOTHHU B
npodeCcCHOHATLHOMN 1eATEIbHOCTH.

OK 6. Paborate B komanzae, 3(pQPeKkTHUBHO 0OMATHCA C KOJUIETaMH, PYKOBOACTBOM,
KJIMCHTaMH.

OK 7. UcnonHAT, BOMHCKYIO OOS3aHHOCThH, B TOM YHCIIE C NMPUMEHEHHEM IOJyYCHHBIX
npodeCCUOHATBHBIX 3HAaHUH (1151 IOHOLIEH).



B pamkax mporpaMMmbl y4eOHON AUCHMILIMHBI OOYYaroOIIMMHCS OCBAaMBAIOTCSA YMEHUS U

3HAHMS
Kox! YmMmenus 3Hanus
JIP
JIPI |- onucsigams u 00bACHAMDb - cmblcn ROHAMUIL: ¢busnyeckoe
11P4 pesyibmamat Haob00enuit u sIBJICHHE, buzndeckas BEJIMYMHA,
: IKCHEPUMEHNOE: HE3aBUCUMOCTh MOJIE/Tb, THITOTE3a, MPHHIMAI, TIOCTYJIAT,
1PS YCKOpPEHUs CBOOOJIHOTO TMAaNeHUs OT Teopus, [POCTPAHCTEO, BpeMs,
) Macchl MaJalolIero Tela; HArpeBaHUE WHepIHMATbHAS  CHCTEMA  OTCUeTa,
JIPG, raza Impud €ero OBICTPOM c>1éamn u MaTepHaNbHAS ~ TOUKA,  BEIIECTBO,
OXJIKICHUC pu bICTPOM B3aUMOJECIICTBHE,  MICATbHBIA  Tras,
JIP7, PaCIIMPEHNY; IOBBIIICHHUE JABJICHUS PE3OHAHC, SIEKTPOMATHHTHEIS
rasa 1upu e%O HarpeBaHn B 3aKpbITOM Konebanusi, >JIEKTPOMArHUTHOE IIOJIE,
JIPY, cocyne, POYHOBCKOC  JBIDKCHHC, 3IeKTPOMATHUTHAs BOJIHA, aTOM, KBaHT,
SIICKTPU3ALMIO TEI TP X KOHTAKTE; (hOTOH, aTOMHOE SO, ACHEKT MACCH,
JIP10, | B3aUMOJACHCTBHC  IHPOBOIHUKOB € SHEpTHsA  CBSA3HM,  PaJMOAKTUBHOCTH,
TOKOM; JeficTBHE MATHHTHOrO HONA Ha HOHMBHDYIOIICE  M3IYUCHHC, IUIAHCTa,
JIP13, IPOBOJHUK C TOKOM; 3aBHCHMOCTb 3BE3Ta, FATAKTHKA, BOSTEHHAA:
CONPOTHBIIEHUS TOJYIPOBOJHUKOB OT b
- cmbicn UBUYECKUX — GeUUUMN:
JIP1S, TeMIIEpaTypsl 51 OCBEIICHHS;
’ IIEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
3JIEKTPOMATHUTHYIO MHIYKIIHIO;
JIP17 Macca, Cula, JaBlICHHE, HUMIIYJkC,
, | pacmpocTpaHeHHE 3JIEKTPOMArHMTHBIX p
BOJTH: JIHCTICPCHIO, HHTEPHEPCHIIHIO 1 paboTa,  MONIHOCTb,  MEXaHHYECKas
JIP1S, nUQpPaKIUIO  CBETAa; HU3IYYEHUE U JHCprud,  MOMCHT CHHé’I’ ICPHOL,
- cpeTa ATOMAMIL, 4acToTa, aMIUIUTY/a KOJIeOaHuM, JUIMHA
JIP20, JAUHEeWYaTble CHEeKTpbl; (oTodPPeKT; BOJIHBL,  BHYTPCHHAAA SHCPIHA, CPCHA
PaTHOAKTHBHOCTS; KHUHETHYECKas SHEprus YaCTHIL
JIP21, BEIECTBA, aOCONIOTHAs TeMIIEparypa,
- npueodumb  npumepvl  ONbBINOE,
' KOJINYECTBO TEIUIOTHI, yAenbHas
JIP22 WLLIOCIPUPYIOWUX, umo: OIOMKOCTE
,  yOelbHas  TEIIOTa
HAOJIONEHUS U DKCIIEPUMEHT CIIyXKaT
N mapooOpa3oBaHMsi, yJAelbHAas TEIIIOTA
OCHOBOM ISl BBIIBM)KEHHUS TUIIOTE3 U
N TUTaBIICHUS, YIeIbHAas TEMIOTA CTOPAHHS,
IOCTPOEHHMS HAYYHBIX TEOpHuii; N 9
>JI€MEHTAPHBIA DIEKTPHYECKUI 3apsg,
SKCIIEPUMEHT TO3BOJSET IPOBEPHUTH R
HANPSHKEHHOCTD DIIEKTPHYECKOTO TIOJIS,
MCTUHHOCTh TEOPETHYECKUX BBIBOJOB;
. Pa3HOCTh IIOTEHIINAJIOB,
(usndeckas Teopus 1aéT BO3MOKHOCTD .
3IIEKTPOEMKOCTB, SHEPrus
OOBACHATH  SABICHUA IPUPOABI U
3JIEKTPUYECKOTO TI0JI, cuna
Hay4dHble (DAKTHI, (U3UYECKasT TEOPHs
. SJIEKTPHYECKOTO TOKA, DJIEKTPUUECKOE
MO3BOIAET  IIPEACKa3blBaTh  €IIé
HaIpsKEHUE, >JIEKTPUYECKOE
HEW3BECTHBIE  SBJIEHUS U WX
COIPOTHBIICHHUE, SIIEKTPOIBHIKYILAS
0COOEHHOCTH; npu 00BSICHEHUH .
g CHJIa, MAarHUTHBIA IOTOK, MHIYKIHUS
NPUPOIHBIX SBJICHUM HCIIOIb3YIOTCS
MarHMTHOTO MO,  MHAYKTHBHOCTD,
(usMyeckue MOJENH; OAUH U TOT Ke
N SHEPrusi MArHUTHOTO IOJS, IOKa3aTelb
NPUPOAHBIA OOBEKT WM  SBIECHHE
IPENOMIIEHHS, ONITHYECKAS CHJIA JINH3BL;
MOYKHO  MCCJIENOBaTH HA  OCHOBE
WCIONB30BAHUS  PasHBIX  MOJIEJNEA; = CMbCH gusuueckux  3aKomos,
3aKOHBI (DM3UKM M (PU3MUECKIE TEOPUH npunyunos u nocmynamos
VIMCIOT CBOM OIIPEAECICHHBIC TPAHHIBI (popmynuposxa, cpanuusl




IMPUMCEHUMOCTH;,

ONHCHIBATH (pyHaaMeHTaNbHBIE
ONBITHI, OKa3aBIIMe CYIIECTBEHHOE
BJIMSIHME HA Pa3BUTHE (PU3UKMH;

RpUMEHAMb NONYYEeHHble 3HAHUA O0N1A
peutenus puzuueckux zaoau;
onpedensimsp: Xapaxtep (UINICCKOTO
nporecca 1o rpaduky, Tabnuue,
dbopMyIie; MPOAYKTHI IIESPHBIX PEaKIUit
Ha OCHOBE 3aKOHOB COXPaHCHUS
AJIEKTPUUECKOTO 3apsiia ¥ MacCOBOTO

4ucna,

uzmMepampy:  CKOPOCTh, YCKOpPCHHE
CBOOOJHOTO TMAJCHHS, Maccy Tela,
IUIOTHOCTh BEIECTBa, CHILy, pPadoTy,
MOIIHOCTb, JHEPru0, KodDPuImeHT

TPEHMsSI  CKOJIBKEHHUS,  BJIAXKHOCTb
BO3JyXa, VIEIbHYI0 TEMIOEMKOCTb
BEIIECTBA, YAEIbHYIO TEIUIOTY

IUTaBJIEHUS.  JIbAA,  DJIEKTPUYECKOE
conporusienue, J/IC u BHyTpeHHee
COMPOTHUBIIEHUE  HUCTOYHMKA  TOKa,
MoKa3aTeslb MPETOMIICHHS] BEIIEeCTBa,
ONTUYECKYIO CUJIy JIMH3BL, JJIUHY
CBETOBOI BOJIHBI; MPEJICTABIISIT
pe3ynbTaThl U3MEPEHUN C y4ETOM HX
IIOTPELIHOCTEH;

UCnoIb306amsp npuoopemeénnvle
3HAHUA U YMEHUA 8 NPAKMUYECKOU
oeamenbHOCMuU U NOECEOHEGHOIl

HcunuU ona: obecrieueHus
0E30ITaCHOCTH KHU3HEAECATEILHOCTH B
nporiecce HACTIOB30BAHUS

TPAHCHOPTHBIX ~ CPEJACTB,  OBITOBBIX
3MEKTPONPUOOPOB, CPENCTB pPagUo- U
TEJIEKOMMYHUKAIUOHHOW CBSI3H;

aHaIM3a M OLECHKM BIMSIHMS HaA
OpraHM3M  4eJoBeKa W  Jpyrue
OpraHU3MBbI 3arpsI3HEHMS OKPYKAOIIEH
Cpelibl; PaLMOHAIILHOTO
IPUPOJONOIB30BAHUS M 3AIUATHI
OKPYXKAarollle Cpeapl; ONpeAcIcHUs
COOCTBEHHOM MO3UIIUU O OTHOIICHHUIO
K 9KOJIOTUYECKMM ImpobiemMaMm U
MIOBEJCHUI0O B TPUPOJHOM  Cpene;
npuoOpeTeHus] MPaKTHYECKOTO OIbITa
JIeATEIbHOCTH, MPEALIECTBYIOIIEH
npodecCHOHATIBLHON, B OCHOBE KOTOPOU

npumeHumocmu): 3aKOHbl JUHAMHUKU
HproTOHA, NMPUHIUIIBI CYNEPIO3ULIMA U
OTHOCHUTEJIBHOCTH, 3aK0H ITackais, 3akoH
Apxumena, 3akoH  ['yka, 3aKOH
BCGMI/IpHOI‘O TATOTCHUA, 3aKOHBI
COXpaHEHHUS DHEPruH, WMIyJIbca U
AJICKTPUYECKOTO  3apsiia,  OCHOBHOE
ypaBHEHHE KHHETUYECKON TEOPHH Ta30B,
ypaBHeHHe COCTOsSIHHA UACAJIBHOI'O I'a3a,
3aKOHbI TEPMOJUHAMUKH, 3aKoH KyIoHa,
3akoH OMa IS TOJHOM ISIH, 3aKOH

Hxoyns-Jlenna, 3aK0H
AIIEKTPOMArHUTHOM HMHIYKLWHU, 3aKOHBI
JHEPIuH, 3aKOHBI doroaddekra,

noctynatel bopa, 3aKoH panoakTHBHOTO
pacnazia; OCHOBHbIE

MOJIOKEHHUS H3YYaeMbIX  (PU3HUUECKUX
TEOPHUH M HMX poJiib B (OPMHUPOBAHUHU
Hay4YHOT'O MUPOBO33PCHUS;

- BKJIAJl POCCUIICKHX M 3apy0esKHbIX
YUY€HBIX, OKa3aBIIMX HauOoJblIee
BJIMSIHUE HA pa3BuTHE PU3UKHU;




JICKUT TaHHBIA YIeOHBIN MpeIMeT.

MeToanyeckue peKOMeHAAMH MO BbINMOJHEHUIO JIa00PaTOPHBIX
pador no ¢pusuke

JlaGopaTOpHBIi SKCIIEPUMEHT SIBIISIETCS OJTHUM U3 OCHOBHBIX METOZOB OOYYCHUS
¢dusnke B 0011e00pa30BaTENbHBIX YUPESKICHUIX. B yueOHOM mpoliecce OH BBIMOTHIET TPU
OCHOBHBIX (DYHKIIMH:
- SIBJISIETCS. UICTOYHUKOM HOBBIX 3HaHUU, QyHIaMEHTAILHBIM OCHOBAaHHEM TEOPHIA;
- CPEICTBOM HATISITHOCTH, «CKUBBIM CO3EpIIAaHHEM, WILTIOCTPAICH N3yJaeMbIX SBIICHHIA;
- KpUTEPUEM UCTUHHOCTHU MOJIYYEHHBIX 3HAHUH, CPEJCTBOM PACKPBITHS UX MPAKTHUECKUX
MIPUMEHEHU.

BBenenue

[Tocobue pa3paboTaHO B COOTBETCTBUH C paboueil MporpaMMoi 1o y4eOHON TUCITUTIITNHE
«pusnKa», COCTABICHHONH Ha OCHOBE NMPHUMEPHOW MporpaMMbl Ijisi Tpodeccuii Ha4aabHOTO
Mpo)eCCHOHAIBHOTO  00pa30BaHUs W CICNHMAIBHOCTEH CpemHero MpodecCHOHATBLHOTO
00pa3zoBaHus (TEXHUYECKHUI PODUIB).

BaxHoll nuaakTHUeCcKoW 1enblo Ja00paTOPHBIX PadOT SBISETCS OBIAJCHUE TEXHUKOU
HKCIIEPUMEHTA, TPUOOPETEHNE YMEHUN peliaTh MPaKTHYECKUE 33]Jauu ITyTeM IIOCTAHOBKH OIBITA.
B npemaraemom mocobun nano ommcanue 8§ nmaboparopHbeix padbor [laHHOoe ydueOHOE mocobue
IpPEICTaBIsieT COOOM UYETKYI0O MHCTPYKIMIO Ui CaMOCTOSITEIbHON paboThl cTyaeHToB. Ecin
CTYJEHT MPOITYCTHJI KaKOe-TO 3aHSATUE, OH MOXKET BBIMOJIHUTH €€ UHIMBUYyaJIbHO BO BHEYPOUHOE
BpeMs.

OtyeT o mabopaTopHOit paboTe NOKEH COAEPIKATh:

Temy paboTbl

Lenb paGoTel

[lepeuyens ncnonapzyemoro o00py10BaHUs

Omnwucanue xona paboThI

CxeMbl yCTaHOBOK, X0/1a JTy4a, COeIMHEHU TTPOBOTHUKOB
Tabmuipl ¢ pe3yabTaTaMu U3MEPEHUHN U BEIYUCICHUN
[ToapoGHBIE pacdeTs

BriBoab!

e I o



HNHcTpyKkuus mo oxpaHe Tpy/Jaa U TeXHHKe 0€30NMACHOCTH MPH MPOBeAeHUHU JIa00PATOPHBIX
padoT 1 JJa00PATOPHOIO NMPAKTUKYMA 1O (Gu3MKe 1 00yIAIOIIUXCH

1. Obuwgue mpebosanun d6ezonacnocmu

1.1. K mpoBeznenuto mabopaTOpHbIX paboT M J1aOOPATOPHOrO MPAKTHKyMa MO (HU3UKE
JIOITYCKAIOTCS 00yYaroIuecs, MPOoLIeIIie HHCTPYKTAX M0 OXpaHe TPyla, MEJUIIMHCKUNA OCMOTP
U HE UMEIOIIME TPOTUBONIOKA3aHUH IO COCTOSIHUIO 3/I0POBbSL.

1.2. OGyuvaromuecst TOJMKHBI COOJIOJATh IMpaBHia TOBEACHUS, PAaCHUCAHUE Y4eOHBIX
3aHATUN, YCTAaHOBIIEHHBIE PEXKUMBI TPYla U OTJbIXA.

1.3. IIpu mpoBeneHnn J1abOpaTOPHBIX PadOT M JaOOPATOPHOTO MPAKTHKyMa 1o (pu3uke
BO3MOXKHO BO3/ICMCTBHE HA O0YYAIOUINXCS CIEIYIONIMX OMACHBIX U BPEIHBIX MPOU3BOICTBEHHBIX
(bakTopoB:

- TEepMHUYECKHE OXOTH IPH HAIPEBAHUHU KUJKOCTEH U Pa3IMYHbIX (PU3NUECKUX TEIT;

- TIOpe3bl PYK IpH HEOPEKHOM OOpalleHuH ¢ TabOpaTOpPHOU MOCYI0i U MPUOOpaMH U3
CTEKJIa;

- MOpaXXeHHE HIEKTPUYECKHM TOKOM IpU pabOTe € NEKTPOYCTAaHOBKAMU;

- BO3HUKHOBEHUE M0Kapa MpU HEAKKypaTHOM OOpAaIleHUH C JIETKOBOCIUIAMEHSIOIUMUCS
U TOPIOYUMH KUJKOCTSAMHU.

1.4. Kabunet pu3uku 10JDKEH OBITh YKOMIUIEKTOBAH MEIUIIMHCKON anTeuKOM C
HAa0OpPOM HEOOXOUMBIX MEIMKAMEHTOB U MIEPEBA30YHBIX CPEJICTB.

1.5. TIpu npoBeneHnu J1abOPaTOPHBIX pabOT U JTaOOPATOPHOTO MPAKTHKyMa MO (PHU3UKE
co0JII01aTh MpaBHJia MOKAPHON 0€30MaCHOCTH, 3HATh MECTa PACIIOJIOKEHUS TIEPBUYHBIX CPEACTB
MOXKAPOTYILICHHS.

1.6. O Ka)x10M HECYACTHOM CJlydae NOCTPaJaBIINI WM OUYEBUJIEL] HECUACTHOTO CIy4asi
00s13aH HEMeJIEHHO cOOOIMTh IpenoaaBarento. [Ipu HencnpaBHOCTH 000pyI0BaHUS,
MPUCTIOCOOJICHUI M HHCTPYMEHTA MIPEKPATUTh PaboTy U COOOIIUTH 00 3TOM IPETOIaBaTEeIO.

1.7. B mpomiecce paboTsl 00ydaronuecs J0KHbBI COOTI0ATh TOPSIIOK MPOBEACHUS
1abopaTopHbIX paboT U J1a00PaTOPHOTO MPAKTUKYMA, MpaBUjIa JUYHON TUTHEHBI, COJEPKATh B
YUCTOTE pabouee MecTo.

1.8. OOGyuaromuecsi, JOMYCTHBIINE HEBBINOJHEHHE WM HapyLICHWE WHCTPYKIHMH I10
OXpaHe TpyJa, HMPUBJIEKAIOTCS K OTBETCTBEHHOCTH CO BCEMH OOYYAIOIIMMHUCS, MPOBOJIUTCS
BHETUIAHOBBIM MHCTPYKTAX 110 OXpaHe TPYAa.

2. Tpebosanusa de3onacnocmu nepeo Havaiom padomol

2.1. BHUMaTeTbHO M3YYUTH COACPIKAHUE U MOPSAIOK MPOBEACHUS Jab0paTOPHOI pabOThHI
WK 1a00PaTOPHOTO MPAKTUKYMa, a TaK)Ke Oe30MacHbIe IPUEMBI €€ BBITIOTHEHHUS.

2.2. IloaroToBuTh K paboTe pabouee MecTo, yOpaTh MOCTOPOHHHE MTpeAMETHI. [Iprubops! 1
000py/0BaHUE Pa3MECTUTh TAKUM 00pa3oM, YTOOBI UCKITIOYUTh UX MaJIeHHE U OMPOKH IbIBAaHHE.

2.3. IlpoBepuTh HCHIPABHOCTH OOOPYHAOBaHUS, MPUOOPOB, IEIOCTHOCTH JIAOOPATOPHOM
MOCY/bl ¥ PUOOPOB U3 CTEKIIA.

3. Tpebosanusn 6ezonacnocmu 60 epemsa padomul



3.1. TouHO BBIMOJHATH BCE YKa3aHUs IMpENOAaBaTENsl MPU MPOBEACHUN JTa0OPaTOPHOM
paboThl WK J1aOOPATOPHOTO MPAKTUKYMa, 0€3 €ro pa3pelieHus He BBIMOJHATh CAMOCTOSATEIBHO
HUKaKuX padorT.

3.2. Ilpu paboTe co CHUPTOBKON Oepeyb OAEKIY M BOJIOCHI OT BOCIUIAMECHEHHUS, HE
32KUTaTh OJIHY CITUPTOBKY OT JIPYTOid, HE U3BIIEKATH U3 TOPSIIEH CIIUPTOBKHU FOPEINIKY C (PUTHIIEM,
HE 337yBaTh IUIaMsl CIIUPTOBKHU PTOM, a TACUTh €0, HAKPHIBas CHELMATbHBIM KOJIMauKOM.

3.3. Ilpu HarpeBaHUU XHUIKOCTH B MPOOMPKE WM KOJOE HCIOJIb30BaTh CIEIHUATBHBIC
Jepkareny (ITaTUBbI), OTBEPCTHE TPOOUPKH MITH TOPIIBIIIKO KOJOBI HE HANIPABIISITH Ha ce0s1 M Ha
CBOUX TOBAPHILIEH.

3.4. Bo uzbexaHue 05KOroB, )KUAKOCTh U APYyrue (GU3NUECKUe Tella HarpeBaTh HE BbIIIE
60-70°C, He OpaTh UX HE3AUIUICHHBIMH PYKaMHU.

3.5. ColmoaTh OCTOPOKHOCTH IIPU 0OpaleHnH ¢ MPHOOpaMH U3 CTEKIIa U Ta00paTOPHOI
HOCy10ii, He OpocaTh, HE POHATH U HE YIapsTh UX.

3.6. CrenuTb 3a UCIPABHOCTHIO BCEX KPEIUICHWH B MPUOOpax M MPUCIIOCOOJICHUSX, HE
IPUKAcaTbCsl U HE HAKJIOHATHCS OJMM3KO K BPALIAIOUIMMCS M JABIJKYIIMMCS YacTsSM MallluH U
MEXaHHU3MOB.

3.7. Tlpu cOopke AIEKTPUUECKOM CXEMBI UCIIOIh30BaTh MPOBOJIa C HAKOHEYHUKAMHU, 0€3
BUAMMBIX TOBPEXICHUNA W30JIALUHN, H30erath IEepeceyeHil IMPOBOJOB, MCTOYHHK CBETa
MOJIKJIIOYATh B MOCJIEIHIOI OYEPEb.

3.8. CoOpaHHYIO SJEKTPUUECKYI0 CXEMY BKJIIOYATh TOJ[ HAMPSKEHHEM TOJBKO IOCIE
IPOBEPKHU €€ MPEroaaBaTesIeM U JIAOOPAHTOM.

3.9. He npukacaTbCsd K HaXOIAIIMMCS TOJ HANpsDKEHUEM BJIEMEHTaM JJIEKTPUUYECKOM
Lenu, K KOpIycaM CTallMOHAapHOTO 3JIEKTPooOOpYyNOBaHUS, K 3a)KUMaM KOHJIEHCATOpOB, HE
MIPOU3BOJIUTH MEPEKITIOYCHHH B LIETAX 10 OTKIIOYEHHUS HICTOYHHUKA TOKA.

3.10. Hanmnuue HanpsiKeHUs B AJIEKTPUIECKOM IIEMH IPOBEPATH TOIBKO MpUOOpamH.

3.11. He monmyckaTh mpeebHBIX HATPY30K U3MEPUTEILHBIX MPHOOPOB.

3.12. He ocraBnare 0e3 Hag30pa HE BBIKIIOYEHHBIE 3JEKTPUYECKUE YCTpOMCTBAa M
puOOpHI.

4. Tpebosanusn dezonacnocmu ¢ agapuiltHbIX CUMYAUUAX

4.1. Tlpm oOHapy)XeHUH HEHCIPABHOCTH B palbOTe 3JIEKTPHUUECKUX YCTPOUCTB,
HAXOJSIIUXCS MO HalpsKEHHUEM, MOBBIIIEHHOM WX HarpeBaHUU, MOSABIEHUU MCKPEHUs, 3amaxa
ropesiol U30JSLUUU U T.JA. HEMEUIEHHO OTKJIIOYUTh UCTOYHUK JIEKTPONUTAHUS U COOOIIUTH 00
3TOM MPENOaBaTEINIo.

42. Ilpu paznuBe JErKOBOCILUIAMEHSIIOMIEHCA  KUJIKOCTH M €€  3aropaHuu
HEMEJUIEHHO COOOIIMTH 00 3TOM MPENOIaBaTeNI0 U 110 €r0 YKa3aHUIO MOKUHYTH MOMEIICHHE.

4.3. B cinydae, ecnu pa3buiach JabopaTopHasl MocyJa WM NpUOOpHl U3 CTEKa, He
cOOMpaTh UX OCKOJIKHU HE3AIIMIICHHBIMHA PYKaMH, a UCIIOIb30BATh JJIsl TOMN LIEJIH MIETKY U COBOK.

4.4. Ilpu NONYYEHUU TPAaBMbI COOOLIUTH 00 3TOM MPENOAaBaTEN0, KOTOPOMY CIEIyeT
HEMEIJIEHHO OKa3aTh MEPBYIO MOMOIIb MOCTPAAaBIIEMYy, COOOIIUTh 00 3TOM aJIMUHUCTPALUU
YUpeXKIACHUSA, TpH HEOOXOAMMOCTH OTHPABUTH IOCTPAJaBIIero B Oiwkaiiiee JiedeOHOE
yupexJieHue.

5. Tpebosanusa dezonacnocmu no OKOHYaHUU padomol



5.1. OTKJII0YNTHh UCTOYHHK TOKA. Pa3psanTh KOHACHCATOPHI C TOMOIILIO H30JIMPOBAHHOIO
NPOBOJHHUKA U Pa300paTh IJIEKTPUUECKYIO CXEMY.

5.2. Pa300pKy yCTaHOBKH JUISl HATPEBaHUS KHUJIKOCTH POU3BOIUTH ITOCIIE €€ OCTHIBAHUSI.

5.3. IlpuBect B moOpsgoK pabodee MecTo, cIaTh IPENojaaBaTeNlio WM JabopaHTy
npubopsl, 000pyI0BaHKE, MATEPUAIIBI U TIIATEIBHO BEIMBITH PYKH C MBUIOM.

IIpoBenenue onbiTa U U3MEPEHUI

[Ipu BeIMOTHEHUU JTAOOPATOPHBIX PAOOT M3MEpeHUE (PU3MUECKUX BEIUYHMH HEOOXO0IUMO
IIPOBOJUTH B CTPOTOM, 3apaHee MPelyCMOTPEHHOM MOCIIeI0BATEILHOCTH.

Ocobo crnexyer oOpaTuTh BHHMAaHHE Ha TOYHOCTb U CBOEBPEMEHHOCTh OTCUETOB IIpU
U3MEPEHUN HYXHBIX (U3MYECKUX BenuMuuH. Hampumep,  TOYHOCTHh M3MEPEHUS BPEMEHH C
TIOMOIIBIO CEKYHIOMEpPa 3aBUCUT HE TOJIBKO OT YETKOTO OMPEICIICHUS ITOJIOKEHUS CTPEIIKH, HO
B 3HAYMTENBHOW CTETNIEHW — OT CBOCBPEMEHHOCTH  BKJIFOUEHHUS M BBHIKIIOUCHHS] YacOBOTO
MEXaHu3Ma.

[IperonaBaTens  NPUHUMAET  BBIIOJHEHHYIO — ydamiuMmcs JabopaTopHylo  paboty B
WHAUBUAYAIbHOM TMOpsaKe. XOpOIIO BBIMOJHEHHBIE PAa0OTHI ClEIyeT PEKOMEHIOBATh s
O3HAKOMJICHHSI BceM ydarmmMmcs. J[7s 3adera, 0 OKOHYAHHWH JIAOOPAaTOPHBIX padoT, yJamruics
MIPEACTABISIET HAITICKAIITNM 00pa3oM opOPMIICHHYIO TETPAIb.

[lenecooOpa3Ho B KOHIIE 3aHITHS COOOMIATh TEMY CIEAYIOMIETO MPAKTUYECKOTO 3aHSATUS U
YKa3bIBATh JIUTCPATYPHBIC HCTOYHHUKH. anmnec;l B TaKUX ClIydadX MNpUXOAAT C TOTOBBIMU
KOHCIIEKTaMH, W TMPEIOAaBaTeNI0 OCTAeTCs JaTh JIMIIb IIENIEBYI0 YCTAHOBKY 3aHSTHSA,
pacrpenenuTh 3aaHusl, MOKa3aTh TEXHUKY BHIMONHEHUs. [lociie 3Toro yJamuecst mpuCTymarmT K

CaMOCTOSITENILHOM paboTe.



Kpurepun oueHkn npakTuyeckoi padornl.
[IpakTHyeckue 3aHATHA OLICHUBAIOTCS MPENOJaBaTeNeM, HCXOS M3 CIEAYIOUIMX KpPUTEPHEB
YCIIEIIHOCTH PadoT:
1) cooTBeTcTBHUE CcOAEpKaHHSA pPaOOTHI 3aJaHHON TeMe W O(OPMIICHHE B COOTBETCTBHUHU C
CYILIECTBYIOIIUMHU TPEOOBaAHUSIMMU;
2) J10TMKa U3JI0KEHHUS, B3AUMOCBSI3b CTPYKTYPHBIX 3JIEMEHTOB paboTHI;
3) oObeM, XapakTep U Ka4eCTBO UCIOIb30BAHHBIX HCTOYHHKOB;
4) 000CHOBaHHOCTH BBIBOJIOB, MX ITyOHMHA, OPUTHHATIBLHOCTD;
5) Teopermyeckas W METOAMYECKas JIOCTATOYHOCTh, CTWJIb M KayecTBO odopmiieHus
KOMIBIOTEPHON NIPE3CHTALUN
OrneHuBas UTOTOBOE 33aJaHKE, PETNOABATENb CTABUT OTMETKY.

Ouenka «5» (OTJIMYHO) CTABHUTCS, €CIU OOYYAIOIIUICS BBHIMOIHSAECT PabOTy B MOJHOM
o0Beme ¢ coOItoIeHreM He00X0IMMOIl OCIeI0BATEIbHOCTH TPOBECHUS ONBITOB U U3MEPEHUI;
CaMOCTOSITENIEHO M PAllMOHATBHO MOHTUPYET HEOOX0IMMOE 000pyI0BaHHE; BCE OIBITHI IIPOBOUT
B YCIIOBHSIX U pEXHMMaxX, 00E€CHEUnBAIONIMX MOMyYEeHHE MPABHIBHBIX PE3YJIbTaTOB M BHIBOIOB;
cobmomaer TpeOOBaHMSA TPaBWII OE€30MACHOTO TPyJa; B OTYETE MPaBUIBHO M aKKypaTHO
BBITMIOJHSET BCE 3alUCH, TAOIMIIBI, PUCYHKH, YEepTeXH, IpadUKH, BBHIYUCICHUS; MPAaBUIHHO
BBITIOJIHSICT aHAINU3 MTOTPELTHOCTEH.

- B OTYETE NMPaBWILHO M aKKYPATHO BBITIOJIHEHBI BCE 3aIIMCH, TAOIHUIIBI, PUCYHKH, YEPTEXH,
rpaduku, BHIYUCICHUS;

- IPaBUJIHLHO BBIMOJIHEH aHAJIN3 MOTPEIIHOCTEH.

«4» (X0po1110) CTaBUTCS B TOM CJIydae, €CJIM ObLIM BHIIOJIHEHBI TPEOOBAHUS K OIICHKE «5»,
HO JIOMYIICHbI HEA0YEThI WM HETpyOble OMINOKH.

«3» (Y10BJIETBOPUTEJIbHO) CTABUTCA, €CJIM PE3YJbTAT BBIITOJIHEHHONW YaCTH TaKOB, YTO
MO3BOJISIET MOJIYYUTh MPAaBUIbHBIE BHIBOJBI, HO B XOJI€ IPOBEICHHUS OINbITa U U3MEPEHUI ObLIN
JIOTTYIIIEHBI OIITHOKH.

«2» (HeyIOBJIETBOPUTEJIbHO) CTaBUTCS, €CIM PE3yNbTaTbl HE IO3BOJSAIOT CHENATh
MPABWJIBHBIX BBIBOJOB, €CIM OIbBITHI, U3MEPEHUS, BBHIYUCICHUS, HAOIIOJEHUS MPOU3BOIUINCH

HCIIPAaBUJIBHO.
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JlabopaTopHas padora Nel U3ydyenne 1BU:KeHUd TeJia,

6p0HIeHHOI'0 TOPU30HTAJBHO

Leapb padoThl: TPOBEPUTH 3aKOH HE3aBUCUMOCTH JIBI)KEHUN Ha MpUMeEpe JBUKEHUS Tea,

OpOIIEHHOTO TOPU3OHTANIBHO.

O0opynoBanue: HEOOIBIION MIAPUK, KET00, TUHEHKA, CEKYHIOMEp, YKa3Ka, JIUCT OyMaru u
KOMMUpOBaIbHas Oymara, (SIIHUK C TIECKOM).

ITopsinok BbINOJIHEHHS PadOTHI:

1. Cobepure ycTaHOBKY, H300pakeHHYIO Ha prucyHKe. HrxHMIA yqacTok jkenoda J0KeH ObITh

TOPU30HTAIIBHBIM, & PACCTOSIHUE /1 OT HMXKHETO Kpasi keno0a A0 CToja TOJKHO ObITh PaBHBIM

npumMepHo 40 cm. Jlanku 3akuMa JOKHBL OBITH PacIioyIoKEHbI BOJIM3K BEPXHET0 KOHIA kKenoa.

2. IMonoxwure 1oy xem000M JTUCT OyMaru, MpUIaBUB €ro KHUTOM, 4TOOBI OH HE CIIBUTAJICS TIPH
MPOBEICHUH OMBITOB. OTMETHTE HA 3TOM JIUCTE C MOMOIIBIO OTBECA TOUKY A, HAXOISIIYIOCS HA
OJTHOW BEPTUKAJIA C HUYKHUM KOHIIOM KeJo0a.

3. [TomecTuTe B %KeN0O0 MIAPUK TaK, YTOOBI OH KacaJiCs 3aKUMa, U OTIYCTHTE IMAapUK 0€3 TOTYKa.
3ameThTe (MPUMEPHO) MECTO HA CTOJIE, KyJa MOMaaeT MIapHK, CKATUBIINCH C JKesno00a

U TIPOJIETEB 10 BO3aAyXy. Ha oTMEueHHOE MEeCTO MOJIOKHUTE JIUCT OyMaru, a Ha Hero — JIMCT
KOTIMPOBAJILHON Oymaru «padbodeii» cropoHoil BHU3. [IpugaBute 311 TUCTHI KHUTOM, YTOOBI OHU

HE CABUT'AJIMChH ITPU IMTPOBEACHHUU OIIBITOB.

4. CHOBa ITOMECTHUTE B ’KeJ00 IMApUK TaK, YTOOBI OH KacaJcs 3a)KMMa, U OTITYCTUTE 0e3 ToIuKa.
N3mepbTe Bpems najeHus maprka. [loBTOpuTe 3TOT ONBIT 5 pas, cies 3a TeM, YTOOBI JIUCT

KOHHpOBaHBHOﬁ 6YM3.I‘I/I u HaXOI[HHIHﬁCH oA HUM JIUCT HE CABHUI'AJIUCH.

5. OCTOpPOKHO CHUMUTE JINCT KOMUPOBATBHON OyMaru, He cIBUTAsi HAXOASIIETOCs 0] HUM
JIMCTA, U OTMETHTE TOUKH, JIEKAIIUE MEKY OTIIEYaTKaMU. Y UTUTE MPU 3TOM, YTO BUIUMBIX
OTIIEYaTKOB MOXKET 0Ka3aThCsl MEHBILIE 5-TH, IOTOMY YTO HEKOTOPBIE OTIIEYATKHA MOTYT CIIUTBHCA.

6. 3mepbTe paccTosiHue /; OT OTMEUEHHBIX TOYEK JI0 TOUKHU A.

7. Pe3ynbTarhl H3MEepEHU 3aUIIUTE B TAOIUITY 1:

Ta6muma Ne 1

Ne onbITa

t, ¢

tep, €

., C

li, M
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8. PaccunTaiiTe cpeiHee BpeMs MaieHUs apuKa:

tep=(t1+t2+t3+t4+t5)/5

9. 3Has BBICOTY /4, C KOTOPO# Majal MapHK U yCKOPEHHe CBOOOIHOTO MajaeHus g=9,8 m/c,
BBIYUCITUTE BPEMsI IBH)KCHUS IIAPUKa:

10. CpaBHUTE pacCUNTAaHHOE 3HAYEHHUE CO CPEAHUM BPEMEHEM Ma/IeHUs IapuKa, ONPEAECIEHHBIM

n3 onblta. Caenaiite BEIBOL.

11. Onpenenute HauaNbHYIO CKOPOCTH IIApUKA AJIs KayKIOr0 U3 U3MEPEHHBIX 3HAUEHUN
JAJIbHOCTH T10JIETa:

12. Pe3ynbTaThl BEIYMCICHUH 3aHECUTE B TaOIUITY 1.

13. Bei6paB npaBmibHbIN MacmiTad mo ocsiM OX u OY U BOCIIOIB30BaBIINCH YPaBHEHUEM

TPacKTOPUU:

y:h—ﬁx

2

MOCTPOMTE TPACKTOPUIO ABMKECHUS IIApUKa Ul OJJHOTO M3 HAICHHBIX 3HAYEHUI HAa4aJIbHOM

CKOPOCTH.

14. CaenaiiTe BBIBOJ 1O TPOACTIAHHON padoTe.

IIpumep BbINOTHEHHUs PadOTHI:

OneIT:

Tadoauna Ne 1 Pesyabrat n3mepeHmuii.

2h _ 4
Ne onbITa h, m t, ¢ tep, € — li, m v = t_
g . tPh, ¢
1 0,32 0,41
2 0,38 0,426
3 0.41 0,26 0,435
4 0,24 0,426
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5 | 0,31 0,444

JlabopaTopHasi padora Ne2 OnpenesneHnue ;KeCTKOCTH NPY’KMHbBI

Hean pa6oThl: MPOBEPUTH CIIPABEAJIUBOCTD 3aKOHA ['yKa JIJIst IpYKUHBI IMHAMOMETPA U
U3MEPUTH KOIPDUIIUEHT KECTKOCTH ITOU MPY>KUHBI.

O0opynoBanue: mrTaTB ¢ My()TOH 1 32)KMMOM, JTMHAMOMETP € 3aKJICCHHOM KNI, Habop
rpy30B u3BecTHOM Macchl (1o 100 1), mruHEeika ¢ MUJUTUMETPOBBIMU JIETICHUSMHU.

Y %
Onucanue padorbi: CoriacHo 3akoHy ['yka, MOyiib F ey YIIPYrOCTH U MOJYJb ¢
— » X o
YIJIUHEHUS TPYKUHBI CBSI3aHbl COOTHOIIEHUEM F kx. W3mepus Fy % \ioxuo waiitu
.I’Y

kodbdumuent sxectkoctu 1o bopmye X

IIpoxo/KkuTEIbHOCTD 3aHATUA: | Yac.

Xox padoThl.
Puc. 176

ARRANRNNAN

Ll

&2

1. 3akpenuTe TMHAMOMETP B IITATUBE HA JOCTATOYHO OOJIBIIION BHICOTE.
2. [lonBemuBas pa3nUyHOE YUCIIO IPY30B (OT OJHOTO /10 YETHIPEX ), BEIYUCIUTE I KasKI0TO

F =mg,

CJIydas COOTBCTCTBYIOIICC 3HAUCHUC

YATMHEHHE IPYXKUHEL X *

3. Pe3ynbTaThl M3MEPEHHI ¥ BRIYMCICHUHN 3aIUIIIATE B TAOHILY.

a TaKKC UBMCPLTC COOTBCTCTBYIOIICC

Ne onbITa m, Kr mg, H x, H/m

!

4. HauepTute ocu KOOpAUHAT “& 1 ~ * BBIOEpHTE yAOOHBIH MACIITA0 ¥ HAHECHTE MOIYYEHHBIE
OKCIIEPUMEHTAIbHBIC TOUKH.
5. OuenuTte (Ka4eCTBEHHO) CIIPaBETMBOCTh 3akoHa ['yKa [ TaHHOW NIPY)KUHBI: HAXOATCS JTH
HKCIIEPUMEHTAIILHBIC TOUKH 801U3U OOHOU NPAMOIL, NPOXOOAULEIl Yepe3 HaUuanio KoOopounam.
6. 3anuImuTe B TETPAIU )11 JAOOPATOPHBIX padOT ClIeTaHHBIN BaMU BBIBOJI.
ﬁ\

k==,
7. Boruncnute k03 PUIHMEHT xKecTKoCcTH 1o hopmyie: X ycHonw3ys pe3ynbTaThl ONbITA
Ne 4 (on oOecrnieunBaeT HaMOOJIBUIYIO TOYHOCTB).
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KoHnTpoabHbIe BONIPOCHI:

1. Chopmynupyiite 3akoH ['yka.

2. XKécTkoCTh NpYyKUHBI, JalTE ONPEEIECHHUE.

3. B uém u3mepsercs kodhPuimeHT XECTKOCTH?

4. TexHruueckoe MPUMEHEHHUE MOHATHUS )KECTKOCTH MPY>KUHBI.

JlabopaTopnasi pabora Ne3 Onpenenenue ko3¢ PpuuneHTa TpeHUs1 CKOJIbKEHUS
Heanb padoTbi: U3MepuTh KO3(QGULIMEHT TPEHUS CKOJIbKEHUS JIepeBa 10 AepeBY.
OO6opynoBanue: IepeBsHHBIN OPYCOK, epeBsiHHAS TUHEIKa, HAOOp IPy30B U3BECTHON MACCHI
(mo 100 r), muHamMomeTp.
Onucanne padorsi: Eciiu TSHYTH OpyCOK C TPy30M 10 TOPU30HTAIBHOM MMOBEPXHOCTH TaK,
YTOOBI OPYCOK JIBUTAJICS PAaBHOMEPHO, IPUKIIaIbIBaeMast K OpyCcKy TOPH30HTaIbHAs CHUJIa paBHA

“an? o )
10 MOJIYJTIO CHJIE TPEHHS CKOJIBXKEHHST  ©  JICHCTBYIOIIEH Ha OPYCOK CO CTOPOHBI

N

IIOBEPXHOCTH. MOJIyllb CHITBI TPEHUSL  *© CBA3aH C MOJYJIEM CUJIBI HOPMAIILHOTO JaBICHHUS

F_ = uN. F N T

* MOXKHO HaWTH KO3 (UIIMEHT TPEHHUS ' 110

™

h=—.
l\’
dbopmyie "
OpycKka c rpy3oMm.
IIpono/KuTENILHOCTD 3aHATHA: | Uac.

COOTHOLIEHUEM Usmepus

T
B nanHoM cityyae cuia HOpPMaJbHOTO JTaBJICHUS N paBHa Becy P

Xoa padoTsl.

1. Onpenenure ¢ MOMOIIBIO JMHAMOMETpPA BeC Opycka ' W 3aIUIIMTE B IIPUBEICHHYIO HUKE

Ta0IuILy.

Ne onbITa Psp, H N, H Prp, H

2. I[Tonoxxute 6pycoOK Ha TOPU3OHTAILHO PACIIONOKEHHYIO JIEPEBIHHYIO TUHEWKY. Ha 6pycok

IIOCTaBbTE IPY3.
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3. [loctaBuB Ha OPYCOK OJMH TPY3, TAHUTE OPYCOK paBHOMEPHO IO TOPU30HTAILHON JIMHEHKE,

U3Mepsis C MOMOIIBIO THHAMOMETpa NMPUKIIaAbiBaeMyto cuily. [IoBTopuTe OMBIT, TOCTaBUB HA

OpYyCOK JIBa ¥ TpU Tpy3a. 3aUChIBANTE KaXKIBII pas B Ta0JINITy, TOMEIICHHYIO B TETPAIH IS
Ip

JI%60P8?)PHHXP&6OT, 3HAYCHUA CUJIbI TPCHUSA " CUJIbI HOPMAJIBHOT'O JaBJICHU A
. op rp*
Al
N F p
4. HauepTtute ocu koopauHat ¥ U, BEIOGpUTE yIOOHBIM MacIITad M HAHECUTE

MOJIYYCHHBIC TPU SKCIICPUMCHTAJIbHBIC TOYKH.

5. Ouenute (KaueCTBEHHO), MOATBEPKAACTCS JIU HA ONBITE, YTO CHUJIAa TPEHUS IPIMO
MPOMOPLMOHANIbHA CHJIE HOPMAJIBHOTO JaBJICHUS: HaXOATCS JIU BCE SKCIEPUMEHTATbHbIE TOUKU
601U3U 00HOIL NPAMOIL, NPOXOOAUEN Uepe3 HaUal0 KOOPOUHAm.

6. 3anuImmTe B TETPAIU )11 TAOOPATOPHBIX padOT ClIeJTaHHBIN BaMU BBIBOJI.

£y,
H -+

-
AV

7. Beruncnute Ko3QGUIMEHT TpeHus 1o hopmyse N UCIOJIb3YS PE3yJIbTaThl OIbITA

Ne 3 (on oOecrnieunBaeT HaMOOJIBIIYIO TOYHOCTD) M 3alUIINTE €T0 3HAYCHHUE.

KonTposbHbIe BONPOCHI

1. Yto Ha3bIBaeTCs BeCOM Tena’?

2. Byzaer nu mapamroTHCT BO BpeMs IIPbIKKA HAXOJUTHCS B COCTOSIHUM HEBECOMOCTH ?
3. Ilpu KakuXx yclIOBUSAX MOSBISAETCS CUJIA TPEHUsA?

4. ITocmoTtpuTte BOKpyT cebst. Bumure v BbI Moe3HOE ACHCTBHE CUIT TPEHUS?

JlaGoparopHas padora Ne4. U3mepenne k03(ppuiiueHTa MNOBEPXHOCTHOI0 HATSIKEHU I
JKMIKOCTH.

Heasn: onpenenuts K03(HOUIUESHT TOBEPXHOCTHOTO HATSKCHHSI.

Oo6opynoBanue, cpeactBa u3mepeHusi: 1) mumnerka; 2) Orokca; 3) cTakaHuuK; 4) BECHl C
pPa3HOBECOM; 5) MUKPOMETP; 6) CTAaKaH C UCIIBITYEMOM KUIKOCTHIO.

TeopeTnueckoe 000cHOBaHUeE:

B aT0i1 paboTe K03 HUIHEHT MOBEPXHOCTHOTO HATSHKEHHS KHIKOCTH OMPEEIIICTCS
METOJIOM OTpbIBA Kanenb. Takoil METO Ha3bIBAETCS CTAIArMOMETPUUECKUM (OT IPEYECKUX CIIOB
stalagma — xaruis 1 metron — mepa). JKuakocTb, MeAJIEHHO BBITEKAIOIIAs U3 Y3KOTO KOHUMKA
NUNETKHU, 00pa3yeT y HUKHETO OTBEPCTHUS KAIUIIO, KOTOpas IIepe/i OTPHIBOM ITPHUHUMAET
rpymeBuiHyio popmy. OTpBIB Kalljid OT KOHYMKA MPOUCXOIUT B TOT MOMEHT, KOTJa cujia
TSKECTH, JCUCTBYIOIIAs HA KAIUIIO0, CTAHET PAaBHOM PaBHOAEHUCTBYIOIIEH CHII TIOBEPXHOCTHOIO
HATSHKEHUSI, JICHCTBYIONIMX Ha TPAHUIE COMPUKOCHOBEHUS OTPBIBAIOIIEHCS KAILJIH C KOHYMKOM
nunerku: Frsok = Fnos.HaTsk.  M3MmepuB paguyc «IE€HKHW» KaIId B MOMEHT €€ OTPBIBA, a
TaK)K€ Maccy OTOPBABILEHCS KallJid, MOYKHO BBIYMCIUTH KO3(PPHUIIMEHT MOBEPXHOCTHOTO
HATSDKEHUS )KUAKOCTH: Mg = G 2 {r , TJie M — Macca OJJHOM KaIuli, g — YCKOpeHHe CBOOOIHOTO
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najieHust, ¢ - Kod(Q(PUIMEHT TOBEPXHOCTHOTO HATSKCHHSI )KUJKOCTH, a 2 Tr — JTHHA

o m,
OKPYKHOCTH IIEHKH Karsid B MOMEHT oTphiBa. OTCIloa: 0 = 2_7'5"

OOBIYHO MUaMeTp HICWKH KaIlId MPHHUMAIOT MPUMEPHO PaBHBIM IHAMETPY OTBEPCTHSI
HIDKHETO KOHYHMKA NUIIETKU. BHemHui ANAMCTP 3TOI0 OTBCPCTUSA UBMCPAIOT INTAHTCHIIUPKYJIICM
WIA MUKPOMETPOM, a JIJIsl U3MEPEHHS €r0 BHYTPEHHETO AMAMETpa KPOME dTHX H3MEPUTEIHHBIX
prOOPOB UCTIONB3YIOT MAJICHBKUH KIIMHBIIIEK.

OnucaHHBId CIOCO0 AKCIIEPUMEHTAIBHOTO ONpeeieHusT K03 PHUIIMeHTa MOBEPXHOCTHOTO
HATSAXKCHUSA AACT XOPOMHKC PE3YyIbTAaThl, HCCMOTPS HA TO, YTO B HeﬁCTBHTeHBHOCTH OTPBIB KaIlJIn
NPOMCXOTUT HE COBCEM TaK, KaK ONWCAaHO BbIe. [IpM BHUMATETbHOM HAONIONECHUH 32
MOBCACHHUECM OTPBIBAOIINXCA KAIlCJIb MOKHO 3aMCTUTD, YTO HAa CaMOM JICJIC KaIlJIA HC OTPLIBACTCSA
10 JMHUHM OKPY)KHOCTH INEHKH. B TOT MOMEHT, KOrjia Macca Karuld JOCTHraeT 3HAueHWs,
onpeacisiIceMoro paBCHCTBOM CHJIBI TSAXKECTU W CHJI IMMOBCPXHOCTHOTO HATAXKCHUSA, CC menka
HAaYMHAET OBICTPO CYXKaThCsA, KaK 3TO TOKa3aHo Ha puc.l(r), mpuuem OOBIYHO BCJIEd 3a
OTpBIBAOIICICS Kariel cpa3y oOpas3yeTcs elie oJHa MalleHbKasl Kamnelibka, Kak 9TO MOKa3aHo Ha

puc.1 ().
af &/ &} £/

IHopsinok npoBenenusi padboTbi:
1. B3BecbkTe OIOKCY C KpBIIITIKOW: myj.

2. V3mepbTe BHYTpEHHUH nuaMeTp CTeKISHHOU TpyOku drp. [Ipu m3mepeHUM npumMeHUTH
CIEIYIOINNA MPHEM: BCTaBUTh B KaHal TPYOKU CTepkKeHb 0OpaOOTaHHBIA «Ha KOHYC),

&

o

O

Puc.1

U3MEPUTH €€ TUaMeTp B OTMEYEHHOM MECTE.

3. Bwruucnure auametp meiku karwmy mo Gopmyne: dux= 0,9 dxp
4. Hakamnaiite n3 nunetku B 61o0kcy 150-100 kamnenb UCTIBITYEMOH KUKOCTH.
5. B3BecbTe OIOKCY C KarIsiMH BOABL: My.
o mo—m
6. Omnpexnenute Maccy Kareib: m; U mMi; pa3HOCTh: M2-M| U MAcCy OJJHOM KaIuli: m = %
ma—My
7. Bpruucnute K03 HUIMEHT TOBEPXHOCTHOTO HATSKCHUS: 0 = —
TT.d k-
lo—oy|
8. Ormpenenure OTHOCUTENBHYIO MOTPEHIHOCTE: & =—— 100%.
T
_ H . M
cT—O,072; , g—9,816c—2
9. PesynbTaThl BceX M3MEpPEHUH M BHIYUCICHUN 3aHECUTE B TAOIHUITY.

| Macca | | | |
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BeiBoa:

KoHTpoJibHbIE BONIPOCHI:
1. VYBenuuuB cKOpPOCTb NAJAEHUS Kalellb, BBIICHUTh, KaK MOBJIMET 3TO Ha MacCy Karljiu.
2. KakoBa 3aBHUCHMOCTb BEIMYMHBI KO3(UIIMEHTa MOBEPXHOCTHOIO HATSKEHHUS OT

TeMIepaTypbl UccieayeMon XuakocTu? IIOBTOPUTH ONBIT, B KauyecCTBE MKHIAKOCTH

HCIIONE30BaTh BOLY TeMiepaTypoii 60 - 70 °C.

3. Jns KakoM KMOKOCTU (BOJAA, MBUIBHBIA pacTBOp) KO3()(PUIMEHT MOBEPXHOCTHOTO
HaTsDKEHUs OoJIbIle, U oueMy?

4. Tloyemy MOBEPXHOCTHBIN CJIOW CO3AAET AABJICHUE HA )KUIKOCTh?

JlaGoparopHasi padora NeS. UccienoBanue 3akona Oma 1uis yyacTka memnmu.

PexomMeHIaMM/MHCTPYKIIUH 110 BHINIOJTHEHUIO 3aJaHUI

[enb: DKCrIepUMEHTAIBHO U3YYUTh 3aKOH OMa ISl ydacTKa LeMu.

OO6opynoBaHue: UCTOYHUK MTUTAHUSA, TIPOBOJIOYHBIE PE3UCTOPHI, aMIIEPMETP, BOJIBTMETP, KITIOY,

COCAMHUTCIIBHBIC ITPOBOAA.

XoJ paboThI:
CoOpaTh 3MEKTPUIECKYIO LETb MO CXEMe:

l.

e

O
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2. IlnaBHO U3MeHss HAPSDKEHUE B LIETH, ITPU IIOMOILY PEOCTaTa U3MEPUTH 3HAUECHHUS
HaIpsHKEHUS U CUJiIbl Toka Ha R1. Pe3ynbpTaTel n3MepeHuii 3aHeCT B TAOIUITY.

Pesucrop R1
U 0
I 0
3. IloBTOpUTH U3MEpPEHUS C pe3ucTOpoM R2.
Pesucrop R2
U 0
I 0

4. B oxHoil 1 TOM ke cUCTeMe KOOPJMHAT OCTPOUTH I'papUKH 3aBUCUMOCTH CHJIBI TOKA OT

HaINPSHKSHUS IS KaK0T0 pe3ucropa. CrenaTts BBIBOI.
5. H3BecTHO, 4TO COMPOTUBIICHHE METALTUYECKOTO MPOBOTHUKA PACCUUTHIBACTCS TIO
dbopmyre:
l N
R= % (1), rme | — nmuHA IPOBOHUKA, KOTOPYIO HAJI0 U3MEPUTD JTMHEHKOU
l =

6. Ilnomaas momepeyHOro CEYCHHS MPOBOJHUKA PACCUUTHIBACTCS IO opMyIie:
nd?

== d — nuameTp MpPOBOJHMKA, YKa3aHHBIN Ha pe3UCTOpe

S =
7. Tlo rpaduky 3aBUCHMOCTHU CHUJIbI TOKA OT HANPSHKEHUS ONPEICIIUTh CpelHee 3HAUYCHHE
COIIPOTHBIICHUI IIPOBOJHUKA.

8. BrbIpa3uTh yaenbHOE CONPOTHBIIEHHE BelecTBa U3 Gopmyiibl (1) u Mpou3BecTH pacuér.

. IloBTOpuTH pacuérsl 1151 pesuctopa R2.
10. Cnenathb BBIBOJ

JlabGoparopHasi padora Ne6 «OnpeaesieHune yieJabHOr0 CONPOTUBJIEHUS MMPOBOJTHUKA)

[lenb paOoOTHI: HA OMBITE U3MEPUTH YAEIBHOE COIPOTUBIICHUE IPOBOIHHUKA.

OO6opynoBaHue: MUCTOYHUK TOKA, HCCIEyEeMbIi TPOBOIHUK, aMIIEPMETP, BOIBTMETP, PEOCTAT,
COEIMHUTEIIBHBIC POBOJA, KIIIOY, JIMHEHKA, IITAHTCHIUPKYIIb.

Teopuss. OCHOBHOM 3NEKTPUUYECKON XapaKTEPUCTUKOM MPOBOHUKA SABIISETCS €TO
COINIPOTHBIICHUE. [[J151 METAJUIMYECKUX POBOJHUKOB CONIPOTHUBIICHUE 3aBUCUT OT UX JUIMHBI,
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MJIOIAIU TIOTIEPEYHOT0 CEUCHHS M MaTepualia, U3 KOTOPOro U3roTOBJIEH MPOBOIHUK.
Paccuurtarh conpoTuBieHne MOXKHO 10 GpopmyIie:

/"H’
R==

g
Tac p— YACIBHOC COMMPOTUBIICHUC, | — JAJIMHA IPOBOJHHUKA, S — miom@aab MOIEepEYHOro
CCUCHUA.

Cxema.

‘ '..7\" } [1
|
L1
IleHa negeHus aMIepMeTpa: A
Ilena nenedus BOJILTMETpA: B

Iopsa0K BBIMOJIHEHHS] PAOOTHL

1. U3mepuTh AUHY IPOBOJIOKHU | U pe3ynbTaT BHECTH B TaOIUILY.

2. I3MepuTh 1uamMeTp MpoBOJIOKU d C MOMOIIBIO IITAHTCHIUPKYIISI U PACCUUTATH IJIOIA b
MOTEPEYHOr0 CEUEHUsI MPOBOJIOKHU 10 opmyIie:

,")( [2

1

Pe3ynbTaThl n3MepeHnii ¥ BBHIYMCIICHU BHECTH B TAOJIHILY.
3. CobOpaTh 2NMEeKTPUIECKYIO LIEMb M0 CXEME.
4. C noMo11bpI0 peoctaTa OTPEeryJIupoBaTh CUIIY TOKA B LIETIH U U3MEPUTh 3HAYECHUE CUJIBI TOKA B
LCIHU U HAIIPSPKCHUA Ha KOHIAaX IMPOBOAHUKA. P€3yJ'H>TaTBI BHCCTHU B Ta6nnuy.
5. I3MeHUTh ¢ MOMOIIBIO MOABUKHOTO KOHTAKTA JTMHY MCCIIEAyeMOil MPOBOJIIOKU 1 BHOBb
CHSATDH IMMOKAa3aHUS aMIICPMETpPa U BOJIBTMETpPaA.
6. IIoBTOpHUTH ONBIT B TPETUH pa3, ,BHOBb N3MEHHB JJIMHY IMPOBOJOKH. Pe3yabTarTsl H3MepeHHit
BHECTH B TaOIHILY.
7. PaccuuTath ¢ MOMOIIbIO 3akoHa OMa ISl y4acTKa ey CONPOTUBIICHHUE MPOBOIHHUKA:

U U
I=R , R=I
AJId BCEX TPCX ONBITOB.
8. Onpenenurs yaeabHOe CONPOTHBIIEHUE IPOBOJHUKA IO (popMyIIe:

R

q —

"

p= —— o
[ n17st BceX TpeX OMBITOB M PE3Y/IbTAaThl BEIYMCICHUI BHECTH B TaOJIHILY.
9. Ompenenute cpenHee 3HAYCHUE YACTLHOTO COPOTUBIICHHUS 110 hopMyIIe:

Pepen = (P1 + p2 + p3)/3

Ne Jnuna Huamerp (Ilmomans Cuina |Hampsixenue, |Y nenbHoe Cpennee
OIBITA [IPOBOJIHMKA [[TIPOBOJIOKH [TIONIEPEYHOrO |TOKa, U, B CONPOTUBJICHUE,|3HAYCHUE
I, m d,m CeUucHU, LA p,OM M Pep »
S, m:? Om M
1
2
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CZ[GJIB.IETG BBIBOJI, UCXOJ U3 IICJIU Da6OTBI.
PacueTr morpentHocTi H3MEPEHUN.

Haiiti abCcoNOTHYIO TOTPEIIHOCTH 10 (hopMyIiam:

Aplz‘pcp_pl ‘
Ap, =|p, = ps |
Ap, =|p, = ps |
Ap, +A

P, = ,01"2' %

Paccuntarh OTHOCUTENBHYIO IOTPEUTHOCTH TI0 hopmyie:

A
s =" 1009
pcp

OTBeTHI Ha KOHTPOJIbHBIC BOITPOCHI

1. l'[oquy AJIS U3roTOBJICHUS HAIPEBATECJIbHBIX 3JICMECHTOB IPUMECHHAIOT € 00JIbIINM
YaeJdbHbIM COIIPOTUBJICHUEM, A IJIf COCAMHUTEIbHBIX IPOBOAOB C MaJIblii?

(Ilomomy umo npu 6onvuLem YOeTbHOM CONPOMUBTIEHUY NPOBOOHUK CUTbHEe HASPEe8AeMcs U
sblOesiem Oobule Meniid, 8 mo JHee 6pPemMsi KAk NPOBOOHUK ¢ MATBIM YOeLbHbIM CONPOMUGTIEHUEM
— Haobopom.)

2. KakuMm 10J12kHO OBITH yIeJIbHOE CONPOTHUBJIEHHE MMPOBOIHUKA /Il IJIABKOT0
npegoxpanuresi? OTer o0ocHyiiTe.

(3nauenue yoenbHo20 CONPOMUBTIEHUS OOIHCHO ObIMb MUHUMATLHBIM, M. K. NPU OOCTMUINCEHUU 8
yenu onpeoenénHoll Cubl MOKa U Ha2pesanuu NPOBOOHUKA OH He O0JIHCEH pACHIA8UMbCHL.)

3. Ilouemy 3/1eKTpUUYECKHE POBOAA U KOHTAKTHI U3rOTABJIMBAIOT U3 AJIOMUHUS UJIH
Meaun?

(Meob u antomunuii umerom manoe conpomusieHue U AeIAIMCA XOPOWUMU NPOBOOHUKAMU
aJleKkmpuiecmaa.)

BBIBOZIBI: HAYYMIIUCE ONIPEAEIATD YAEIbHOE COMPOTHUBIICHUE IPOBOIHUKA HKCIIEPUMEHTAILHBIM
IyTEM U MOTPEIIHOCTh HATUX U3MEPEHUM.

JlaboparopHnas padora Ne7 Onpenesienne 3/{C U BHyTPeHHEro cOnpoTHUBJIEHUS HCTOYHNUKA
TOKA

PexoMeHIauMU/MHCTPYKIMH 110 BHINOJHEHUIO 3a1aHUI
Henb pabotsr: uameputb 3/1C 1 BHyTpeHHE CONPOTHBIIEHNE HCTOYHHUKA TOKA.
O06opynoBaHue: aMIIEPMETP U BOJBTMETP IIKOJIBHBIE, PEOCTAT, COSTUHUTEIBHBIE TIPOBO/IA.
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KpaTkue TeopeTrueckue cBeIeHHs
Kaxaplii MCTOYHMK 3JIEKTPUUYECKOTO IIOJISI TOKAa XapaKTepU3yeTcs OINpeAesIEHHOU
SJIEKTPOJIBKYILIEH CHJIOM, pPaBHOW Pa3HOCTH IMOTEHIMAJIOB Ha TMOJI0caX MCTOYHHMKA, HE
3aMKHYTOTO Ha BHEIIHIOW Lenb. lIpu 3TOM TOK Yepe3 HMCTOYHUMK HE HJAET, HET NaJCHUSA
HaNpPSDKEHUS HAa BHYTPEHHEM COMPOTUBICHUN NCTOYHUKA.
[Tpu BKITIOYEHNH HArpy3KU HaNpspKeHUE Ha 3axuMax Oyner Bcerna menbiie D/IC:

U=e-1I-r,

I — BHYTPEHHEE COIPOTUBIICHUE UCTOYHMKA, | — TOK B 1enu.

Takum oOpazom, BoiabTMeTp nokaxeT J/[C Tompko Toraa, koraa r = 0 wim [ = 0. Tak kak
B peanbHBIX UCTOYHUKAX T # 0, To 11t u3mepenus J/]C HeoOXoauMO TOOUTHCS TOTO, YTOOBI B
MomeHT usMepenust JIC TOK B HCTOYHHMKE OBbLT PaBeH HYJIIO.

Xoj1 padoThbl.
Cxema 3IeKTpUIeCcKOi e , KOTOPYIO HCIOIB3YIOT B 3TOH JIabopaTopHOU padoTe, moKa3aHa Ha

pucyHke. B kauecTBe HCTOYHUKA TOKA B CXEME MCMOIb3YIOT aKKYMYJISITOp WK OaTapeiiky oT
KapMaHHOTO (hoHapsl.

IIpu pazomkuyToM kiroue DJIC nCTOYHMKA TOKA paBHA HANPSXKEHUIO HA BHELIHEH 1ienu. B
OKCIIEPUMEHTE UCTOYHUK 3aMKHYT Ha BOJIBTMETP, COMTPOTUBIEHUE KOTOPOTO JOJKHO OBITH
MHOT0 OOJIbIIIE BHYTPEHHETO CONMPOTUBICHUS TOKAa. OOBIYHO COMPOTUBICHNUH UCTOYHHKA TOKA
Majo, MO3TOMY JJI U3MEPEHUS HANPSKEHUSI MOXKHO MCII0Ib30BaTh IIKOJIbHBIN BOJIBTMETP CO
mkayon 0-6B u conporusienreM 900 Om. Tak kak CONPOTUBIECHUE UCTOYHUKA MAJIO, TO
IEUCTBUTEIBLHO RB>>T.,

IIpu pazomkuyToM kiroue DJIC nCTOYHMKA TOKA paBHA HANPSXKEHUIO HA BHELIHEH 1ienu. B
OKCIIEPUMEHTE UCTOYHUK 3aMKHYT Ha BOJIBTMETP, CONTPOTUBIEHUE KOTOPOTO JOJKHO OBITH
MHOT0 OOJIbIIIE BHYTPEHHETO CONPOTUBICHUS TOKa. OOBIYHO COMPOTUBICHNUH UCTOYHHKA TOKA
Majo, MO3TOMY JJIA U3MEPEHUS HANPSKEHUsI MOXKHO MCII0Ib30BaTh IIKOJIbHBIN BOJIBTMETP CO
mkaion 0-6B u conpotusienreM 900 Om. Tak kak CONPOTUBIEHUE UCTOYHUKA MAJIO, TO
IEUCTBUTENBHO Ry>>T.

BryTpeHHee conpoTuBIIEeHNE NCTOYHUKA TOKAa MOKHO U3MEPUTh KOCBEHHO, CHSIB ITOKa3aHUs
aMIiepMeTpa U BOJBTMETpa MpH 3aMKHYTOM KJitoue. J{Jis onpeieieHus BHYTPEHHETO
CONPOTHUBIICHUS] HICTOYHUKA TOKA HY>KHO JBaXbl U3MEPUTh TOK U HANPSKEHUE MPU JBYX
MOJIO’KEHUSX JIBFKKA peocTaTa. Torjaa BHyTpEeHHEE COMPOTHBICHUE UCTOYHUKA OYIET pPaBHO:

r:Ul_UZ

I, -1
2 71 ;aDdJIC 6yner paBna: E = U + Iir.
[opsaok BbIMONHEHUS pabOTHI.
1.ITogroroBbTe B TETpaau TAOIUILY IJIsl 3aIMMCH PE3YyJIbTATOB U3MEPECHUI W BHIYUCIICHUI:

[ 1L.A | LA | Ui,B | U, B | R, Om | EB
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2.Colepute AIeKTPUIECKYIO LIETb COTIacHO cXeMbl. [IpoBephTe MpaBUIBLHOCTD MOAKITIOUEHUS
BOJIbTMETpA U aMIIepMeTpa.

3.IIpoBephTe pabOTy LN P 3aMKHYTOM H PA30MKHYTOM KJTIOYE.

4. N3meppre DJIC HCTOUYHMKA TOKA TPU PA3OMKHYTOM KJTIOYE.

5.CHMMHTE OKA3aHUs aMIIEPMETPA U BOJILTMETPA IIPH 3aMKHYTOM KJIIOUE MPU ABYX

MOJIO’KEHUAX JIBHKKA peocTaTa. Pe3ynabTaTsl M3MEpeHH U BEIYUCICHUH 3aMUIINTE B TAOIHILY.

6. Cnenathb BBIBOJ

KoHTpoJibHbIE BONIPOCHI:
1. Omnpexnenute CONPOTUBIECHNUE BHENTHEW YACTH LIENH, TOJIB3YSACh pE3yJIbTaTaMHU
MMPOU3BCACHHBIX HSMGPGHHﬁ.
2. Kak nu3meHuTcst conpoTuBieHne OaTapelKu 1 KapMaHHOTO (hOHAPsI, €CITU TPH €€
3JIEMCHTA COCAUMHUTDH HE MMOCIICAOBATCIBHO, a HapaJIJIeJILHO?

JlaGopaTropHas padora Ne§ "MU3yueHue napajiieibHOIo coeJUHEHHUS MPOBOJIHUKOB''
ﬂeﬂb [zaGOTBIZ Ha OIBITC MPOBCPUTH MMPABHUIILHOCTL 3daKOHOB MMAapaJlJICJIbHOTO COCAUHCHUA
MIPOBOIHHUKOB.

OGopynoBaHue: MCTOYHUK TOKA, PE3UCTOPBI, aMIIEPMETP, BOIBTMETP, PEOCTAT,
COEIMHUTEINbHBIE POBO/IA, KIIIOU.

Teopus. [Ipu napajuienbHOM COEIUHEHUH NTPOBOJHUKOB HAIIPSKEHUE OJJMHAKOBO HAa BCEX
y4acTKax IIeMH, Cujla TOKa B IIeH paBHBI CyMMeE CHJI TOKOB Ha OTJENbHBIX YUaCTKaxX IICMH.

22



Bennuuny, 0OpaTHYIO CONPOTHBIIEHHUIO POBOAHUKA, HA3BIBAIOT €ro mpoBoauMocThio: 1/R. [Tpu
napasebHOM COEMHEHUH 001asi IPOBOAUMOCTD 1€ PaBHA CyMME ITPOBOAUMOCTEN
OTJIEIbHBIX Y4aCTKOB LIEIH:

I/Ruerm = 1/R 1+ 1/R2

[Ipu mapannenbHOM COETUHEHNH 2-X PE3UCTOPOB 001IIee COMTPOTUBICHUE TTOCIIE
MaTeMaTHYeCKHX MpeoOpa3oBaHUl MOKHO pacCuuTaTh 1Mo Ghopmysie:

Ruerm = R1/R2/ ( R i+ Ry )

[TapannensHO€ cOeAMHEHUE TPOBOJAHUKOB IIUPOKO UCHOJB3YIOT B OBITY, TaK Kak OHO MO3BOJISET
BKJIIOYATh IPUOOPHI B CETh HE3aBHCUMO JPYT OT JApyra.

Cxema.
[ A F—
@&+
Ilena nexenus amMmoepMeTpa: A
IleHa negeHusa BOJILTMETPA: B

ITops10K BBINOJHEHHs] PAOOTHL.
1. CoOpaTb 371EKTPHUUECKYIO LIETb IO CXEME.
2. C nomoIpo peocTara OTPeryJIMpoBaTh CUIy TOKA B MU U U3MEPUTh 3HAUYCHHUE CHIIBI
TOKa B IICIIN

3. HM3MeHUTh MON0KEHUE aMIIepMETpa B IIETH JIBa pa3a U PE3yJbTaThl U3MEPEHUI BHECTH B
Ta0NIuUILy.
4. VYbenuthcs, UTO cujla TOKA B IIEMHU PABHBI CYMME CHJI TOKOB Ha OTJIEIbHBIX PE3UCTOpax.
5. W3meputs HanpspkeHue Ha 1-Mm, 2-M pe3ucTopax u yOeauThes, 4UTO OHO OJMHAKOBO.
PesynbTaThl n3MepeHuii BHECTH B TaOJIUILY.
6. Paccuurarh ¢ NOMONILIO 3aKoHa OMa JUisl y4acTKa [enu CONPOTUBIIEHUE PE3UCTOPOB!
LU U
R, I

JUISL BCEX TPEX OMBITOB M PE3yJIbTAaThl BHIYMCICHUN BHECTH B TaOJIUILY.
1. PaccuuTath 00I1I€€ CONMPOTUBIIEHUE PE3UCTOPOB 10 (hopmyIie:
Ros = Ri/R2/ (R 1+ R2)
1. YOGeautbcs, 001iee CONPOTUBICHUE PE3UCTOPOB, pacCuuTaHHOE 1o popmysam B 1.6 1 B
1.7 TPUMEPHO PaBHBI.

Noe ompITa Cuna Toka, Hanpsoxenue, CormnpoTuBieHue,
L A U, B R, OM

1

3

CrenaiiTe BBIBOA, HCXOIS U3 IIETN PAOOTEL

KoHTposbHbIEe BOIPOCHI:
1. Kakwue ¢puznyeckre BeTUYMHBI ObIBAIOT OJIMHAKOBBIMH IIPH MAPaICIIbHOM
COETMHEHUH MPOBOTHUKOB?
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2. B anexrpuueckyro 1enb BKIOYEHA JamMnouka. Kak H3MEHUTCS CONPOTUBIIEHNE
LIEIHU, €CIIU K MIEPBOH JIAMITOUYKE, apPAJUIEIBbHO BKIIOUYHTH €IE JBE JIAMIIOUYKU? MeHsaeTcs
JM cujia Toka?

3. Kaxk MeHs10TCs NOKa3aHus aMIIEpMeTpa U BOJIBTMETPA, €CIIH B NTapaJlJIeIbHO
COEIMHEHHOM 1IeNU MOJI3yHOK peocTaTa R mocTaBUTh B KpaliHEe JIEBOE MOJIOKEHHE?

IlepedyeHb UCTOJIB3YEeMOM JIUTEPATYPHI :

1. Jmutpuea B.®. ®uszuka nis npodeccuii ¥ CuenuaibHOCTEH TEXHUYECKOTO MPOQHUIIS:
y4eOHUK

JU1sl 00pa30BaTeNbHBIX YUPEKICHUH cpe. mpod. oopaszoBanus. — M., 2018.

2. Jmutpuena B.®. ®usuka ais npodeccuii v cnennanbHOCTe TEXHUYECKOTO MTPOQHIIS.
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Co6op-

HUK 3a7a4: y4e0. mocobue st o0pa3oBaTeIbHBIX YUPEKIACHUHN cpel. Tpod. oOpa3oBaHus.

—M,,

2018.

3. HAmutpuesa B. ®@., Bacunses JI. . ®usuka 11 npodeccuit u cnenuaabHOCTEeN
TEXHUYECKOTO

npodwmiss. KonTponbHble MaTepuaibl: yueO. ocoOus U yUpexaeHui cpea. mpod.

obpazoBanus /

B. ®.JImutpuesa, JI.1.Bacunbes. — M., 2018.

4. JImutpuena B.®. ®uznka ajis npodeccuii U CnenuaibHOCTeH TEXHUYECKOTO MPOQHIIs.
JlaGopa-

TOPHBIN MTPAKTUKYM: y4e0. IOCOOus I yapexaeHul cpea. mpod. oopasoBaHus /

B.®./Imutpuesa,

A. B. Kopxyes, O.B. Myprazuna. — M., 2019.
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