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PELHEH3USA

HA MeTOAUYeCKHEe PEKOMEH/IAIUM M0 BbINOJHEHNIO J1A00PATOPHBIX H MPAKTUYECKHUX
aucuumiange «®@uzuka» aig cnenuaiabaocta 09.02.06 CereBoe u cHCTEMHOE
aJMUHHUCTPUPOBAHNE TEXHOJOTHYECKOro npogusi, pa3padoTaHHble NpenoaaBarTejaemM
I'BITIOY «lOxkHo-Ypanbckuii rocyiapcTBEeHHbIN TEXHUYECKHI KOJIEIA»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE 3aHATHS  SBISAIOTCS  BAXKHBIM  DIIEMEHTOM
o0meoOpa3oBaTenbHONl  OUCHMIUIMHBL. B mporecce  BBIMOJHEHHsS — J1a0OpaTOpHBIX |
MPaKTUYECKNX paboT oOywaromiecss CHCTEMAaTH3UPYIOT H  3aKPEIUIAIOT — IOJy4YCHHbBIE
TEOPETUYECKUE 3HAHHWSA, pPA3BUBAIOT WHTEIUIEKTyalbHbIE W TPO(ecCHOHAIbHBIE YMEHHS,
(OpMUPYIOT 3JIEMEHTHI KOMIETCHIINH OyaymuX CrenuanucToB. JlabopaTopHbIE OMBITHI AT
BO3MOXXHOCTh OOYYalOIIUMCSl SKCIIEPUMEHTAIPHO Ha TMPAKTUKE 3aKPENUTh MPUOOpPETCHHBIC
TEOpPETUYECKHIE 3HAHUSI.

Mertoanyeckie peKOMEHAALUH 0 BBIMOJIHEHUIO Ja00paTOPHBIX M MPAKTUYECKUX paboT
MpeuIaraeTcsi HUCMONb30BaTh Uil MPOBEACHHS JTa0OpaTOPHBIX M MPAKTHYECKUX 3aHATHHA C
o0y4JarouMucs.

MeToaudeckne pEKOMEHAANUA COAEPXKAT: TOSCHUTEIBHYIO 3alHCKy, TEepEYCHb
1abopaTOpHBIX H TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHUH
OILICHWBAHMSI JTA0OPATOPHON W MPAKTUYECKOW padOThI, MpaBWIa TEXHUKH OE30MACHOCTH TPHU
MPOBEJICHUU JTA0OPATOPHBIX M MPAKTUYECKUX padoT, nutepaTypy (OCHOBHBIE TEYATHBIE H
AJIEKTPOHHBIC U3AHUS, JOTIOJHUTEIbHBIE HCTOYHUKH ), TPHIOKEHHE.

Kaxnas pabora BKIrO4aeT: HOMEp U Ha3BaHHE, IEPEYeHb HEOOXOAUMOT0 000pyAOBaAHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl IPOBEICHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C TIOLIArOBBIM ONHMCAHMEM, TaOJIMIbI, KOHTPOJIbHBIE BOINPOCHI, MO3BOJISIIOINIME OLEHUTh
KauecTBO YCBOCHHS TEOPETHUUYECKOTO MaTepurara.

MeToaudeckne peKOMEHIANH TI0 BBITOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
M0 TUCIUIUTHHE 0011e00pa3oBaTelbHON nucuIUInHe «DH3uKa» MOTYT OBITh MCTIOJIB30BAHEI B
yupexaenuax CIIO maisa cnenunansroctu 09.02.06 CeteBoe U cUCTEMHOE aIMUHUCTPUPOBAHHUE.

Penenzenr:

npenonaasarens I BIIOY «
Ypansckuit MEOronpopu

KOJUIE K H.A. ITonockoBa
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue  pPEKOMEHIAIMM 10  BBHINIOJHCHUIO  JTAOOPATOPHBIX |
MpakTUYeCKUX paboT 1o  oO0meoOpazoBaTeabHON  AUCUHUIUIMHE  «DU3UKa»
npeaHa3HavYeHsbl s oOydaromuxcs cneruaibHoctd 09.02.06 CeTeBoe U CUCTEMHOE
aMUHUCTPUPOBAHUE TEXHOJIOTMYECKOr0 Npoduiis, ydacTBYIOIIEH B peaau3aluu
®enepanpHoro npoekra «IIpodeccuonanurer.

JlabGopaTopHble M TPAKTUYECKHE 3aHATUSL SIBISIOTCS BaXXKHBIM 3JIEMEHTOM
o011eo0pazoBaTeNbHON AUCIUIUIMHBL. B mpoiiecce BBIMOIHEHUS Ja0OPaTOPHBIX U
NPaKTUYECKUX padOT, 00yUaromuecs: NoaydaroT HaBbIKU PabOThl C U3MEPUTEIbHBIMU
npubopamu, MPOU3BOIAT MaTEMATHUECKyI0 00pabOTKy pe3yIbTaTOB SKCIEPUMEHTA U
MOTPEIIHOCTEN U3MEPEHUS, a TAKXKE CUCTEeMAaTU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETUYECKUE 3HAHUS, DPA3BUBAIOT MHTEIUICKTyalbHbIE U NPOQPECCHOHATbHBIC
yMeHUs1, GOPMUPYIOT JIEMEHTHI KOMIIETCHITUN Oy IyIIUX CIEIHUAIMCTOB.

PabGoueit mporpammoii  o6mieoOpazoBaTebHON — AUCHUIIIUHBL  «Duznkay
MPEAYCMOTPEHO BhINOJIHEHUE 12 nmabopaTopHbBIX pabOT M 2 MPaKTUYECKHX padoT,
KOTOpPBIC HAIIPaBJIEHbI HA JOCTHKCHUE CICAYIONINX HeJIei:

— ¢dopMHpoBaHUE Y 00YYAIOIIUXCS MPEACTABICHUM O pOJIM U MecTe (PU3MKH B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyilomied ponu (pusuku B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, TOHUMAHHMS
(bU3UYECKON CYIITHOCTH HAOI0JaEMbIX SBIICHHUI;

— ¢dopMHpoBaHUE Y 00YYAIONTUXCSl YMEHUS Paclo3HaBaTh (PU3NYECKUE SIBJICHUS
Y TIPOLIECCHI, OOBSICHATH X HAa OCHOBE M3YYEHHBIX 3aKOHOMEPHOCTEH;

— (opMupoBaHHe y OOy4YarOIIMXCd YMEHUHN BIIaJICHUS] OCHOBHBIMU METOJaMH
Hay4YHOTO MO3HAHUS, UCTIOIh3YEMBIMU B (DM3BUKE;

— (¢opMupoBaHre y OOydYalOmMXCS YMEHUS aHaJIU3UpOBaTh (HU3NUECKUE
MIPOIIECCHI, UCTIOJIb3YSl OCHOBHBIE TTOJIOKEHHUSI, 3aKOHBI U 3aKOHOMEPHOCTH;

— (opMupoBaHHEe Yy OOY4YarOIIUXCS YMEHHUM HCCIeAOBaTh W aHAIU3UPOBATH
pasHooOpa3Hble  (PUBMYECKHUE SIBJICHUS M CBOWCTBA OOBEKTOB, MPOBOIAUTH
CaMOCTOSITEJIbHBIC UCCIICIOBAHUS B PEAIbHBIX U JTAOOPATOPHBIX YCIOBUSIX, UATATH U
aHAIM3UPOBATh XAPAKTEPUCTHKU MPUOOPOB M YCTPOMCTB, OOBSICHATH MPUHIIUI HX
paboTHI.

Brinonnenne 1abopaTopHbIX U MPAKTUYECKUX PaOO0T MUCHUTUIMHBI « DU3MKa»
o0ecreunBaeT JOCTIKECHHUE CIEAYIONMNUX PE3yIbTaTOB 00YUEHUSI:

JIUYHOCHHbBIX
— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIBHOCTH TEXHOJOTMYECKOW U
COIMAJILHON HAMpPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHSATH TaKylO JACSATEIbHOCTD;
Memanpeomen X
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:
— MPII 01 camocrosiTenbHO (HOPMYITUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;



MPII 02 ycraHaBiMBaTh CYIIECTBEHHBIA MPU3HAK WM OCHOBAHUS IS
CpaBHEHMS, KilacCupuKaIuu u 00001IeHNS;

MPII 03 onpenensaTe Lenu IeaTelIbHOCTH, 3aJaBaTh TapaMeTPhbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 04 BbIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPPEKTHBBI B JIESITEIBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIENSAM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;

MPII 18 ymeTb HHTErpUpOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNULL:

MPK 03 Biagets pa3muIHBIMEI CITIOCOOAMU OOIICHHUS ¥ B3AUMO/ICHCTBHUS,

MPK 04 apryMeHTHpOBaHHO BECTH AWAJIOT, YMETh CMST4aTh KOH(MIMKTHBIC
CUTYalluy;

MPK 05 pa3BepHyTO M JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPEICTB;

MPK 08 mnpuHMUMarh LeIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh M
KOOPAUHUPOBATh JECUCTBUS II0 €€ JOCTHKECHMIO: COCTaBIATH IUIAH JCHCTBUM,
pacrpenensTb pojd C YYeTOM MHEHHMH YYaCTHHUKOB, OOCYXIaThb pe3yJIbTaTbl
COBMECTHOM pabOoThI;

VHUBEPCATIbHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camMoOCTOATENBHO OCYIIECTBIATH IIO3HABATENIBHYIO JAESITEIBHOCTD,
BBISIBIIATh MPOOJIEMBI, CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33Ja4d B
00pa30oBaTENbHOMN IE€ATEIHOCTH U )KU3HEHHBIX CUTYAIIUX;

MPP 05 ngenate oOCO3HaHHBIA BBIOOpP, AapPryMEHTUPOBATh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEIICHHUE;

MPP 06 oueHuBaTh NpUOOPETEHHBIN OIBIT;

MPP 08 pmaBaTe OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B
JESATEIIHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM;

MPP 11 yMeTh OLIeHUBAaTh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEMIEHUS 110 UX
CHIKEHHIO;

MPP 16 couuanbHBIX HaBBIKOB, BKJIIOUAIONIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOUICHUS C APYTMMH JIIOJbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peliaTh
KOH(JIUKTHI,

MPP 18 npuHMMarte MOTHMBBI M apryMEHTBl JPYTrUX JIOACH MpU aHaIu3e
PE3YJIBTATOB IEATENBHOCTH;

MPP 19 npuzHaBath CBOE IPABO U MPABO IPYTHX JIFOJIEH HA OLIUOKHY;

npeomMemHulX:

[IP6 06 BrageHue OCHOBHBIMM  METOJAaMU  HAy4YHOTO  TO3HAHWII,
UCIOJIb3yeMbIMU B (U3HKE: MPOBOJIUTH MPSAMbIE M KOCBEHHbIE H3MEPEHUs
(U3MUEeCKUX BEJIWYWH, BBHIOMpass ONTHUMAIbHBIA CHOCOO U3MEpEeHUus |
HCIIOJIb3Ysl U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNIA, TPOBOIUTH
UCCJIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKHX BEJIMYMH C HCIHOJIb30BAHUEM
OpSIMBIX  M3MEPEHUN, OOBSACHATH TMOJYYEHHBIE pPE3yJbTaThl, HUCIOIb3YS
(¢usznyeckue TEOpPHUM, 3aKOHbI M TOHSATHUS, W JelaTh BBIBOJABI; COOMIONATH
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mpaBuia O€30MacHOrO TpyJda TpH TMPOBEASCHUW WCCIENOBAaHUNM B paMKax
y4eOHOTr0 OJKCIIEpUMEHTa U Y4YeOHO-HCCIEeN0BATENbCKOW JIEATETbHOCTH C
UCIIOJIb30BAaHUEM IHU(PPOBBIX HU3MEPUTENIBbHBIX YCTPOUCTB U JIaOOPAaTOPHOTO
o0opynoBaHusi; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAaX MOIYYEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

[IP6 07 cdhopMUpOBAaHHOCTH YMEHHUS peIlIaTh paCUETHBIE 3aJaydl C SBHO
3alaHHOM  (PU3MYECKON MOJENbIO, UCHOJb3Yys (U3UYECKUE 3aKOHBI MU
MPUHITMIIBEI, HA OCHOBE aHaJW3a YCJIOBHS 3aadydl BBIOMPATh (PU3HUECKYIO
MOJICITb, BBIICTATH (PU3UYECKUE BEITMYUHBI H (DOPMYJITBI, HEOOXOAUMBIC IS €€
pelIeHus, TPOBOAUTH pacyeThl W OLIEHUBATh PEAJbHOCTh MOJYYEHHOTO
3HAYCHUS (PU3MUECKON BEIMYMHBI, peIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHHM C OINOpOM Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

[1P6 10 oBiajienne yMeHUSAMH pabOTaTh B TPYIIE C BHIMOIHEHUEM Pa3TUYHBIX
COIIMAIBHBIX  pOJIeH, IUIAHUPOBaTh  paboTy TPYMNIbl, paldOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJAPTHBIX CHUTYalUsAX, AaJEKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEHICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

[IPy 07 cdopMupoBaHHOCTh YMEHHUH HCCIIEJIOBaTh U  aHAJIU3HPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITENIbHBIC HMCCJIEAOBAHUS B PEaIbHBIX W JIAOOPATOPHBIX YCIOBHUSX,
YUTATh U aHAJIU3UPOBATHh XapPaKTEPUCTUKU TPUOOPOB U YCTPOMCTB, OOBICHATH
MIPUHLIUIBI UX PAOOTHI;

[Py 08 copMHpOBaHHOCTH MPEACTABICHUM O METOMAX MOJYYCHUS! HAYUYHBIX
ACTPOHOMHMYECKMX  3HAHWUW;,  BJIQJCHUE  YMEHUSIMH  CaMOCTOSATEJIBHO
dbopmynIupoBaTh 1eJb MCCIeAOBaHUS (TIPOEKTA), BBIJBUTATh THUIIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJATalOMMX (U3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX IKCHEPUMEHTAJIbHBIMU CPEICTBAMU; TUIAHUPOBATh U
IPOBOIUTh (DU3UYECKHME OKCIIEPUMEHTHI, OIUCHIBATh U aHAJIU3UPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPeaesTh
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

[Py 09 cdhopmMupoBaHHOCTH YMEHHsI pEIIaTh pPACUETHBIE 3alayd C SIBHO
3aJIaHHOW W HESIBHO 3aJ]JaHHOM (pM3MUYECKOW MOJEINIbI0: HA OCHOBAaHUU aHAN3a
yCJIOBUSI BBIOMpATh (HU3NUECKUE MOJICTH, OTBEUAIOIIUE TPEOOBAHUSIM 3aJauH,
IPUMEHSITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3UIECKUX
TEOpPUN TMpPU HCIOJb30BAHUM MATEMAaTHUYECKUX METOJIOB pEIICHHsS 3ajad,
POBOJUTh pacyeThl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yJbTaToB; pelniaTh KadyeCTBEHHBIC 3ajauyd, TpeOyrolue MNpUMEHEHUS
3HAHWU U3 Pa3HBIX Pa3JIeJIOB IMIKOJILHOTO Kypca GU3HMKHU, a TAKKEe WHTErpaluu
3HAHUW M3 JAPYrUX MPEIMETOB E€CTECTBEHHOHAYYHOrO IIHMKJA: BBICTPAMBATH
JOTUYECKYIO LEMOYKY PAacCyXJCHUH C OMNOpOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHMUS;



— IIPy 12 oBnageHwe OpraHU3aIMOHHBIMA W TIO3HABATEILHBIMU YMECHHUSIMU
CaMOCTOSTENIbHOTO MPUOOPETEHUs] HOBBIX 3HAHWM B TMPOIECCE BBIMOJHEHUS
OPOEKTHBIX M Y4YEOHO-HUCCNEAOBATEIbCKUX pabdoT, yMeHUsMU paboTaTh B
IpyIIE C BBIMOJHEHUEM PA3IMYHBIX COIMANBHBIX POJICH, IIJIAHUPOBATH PabOTy
IPYNIbl, pPAlUMOHAIBHO pACHPENEeisaTh NESITeIbHOCTh B HECTaHAapTHBIX
CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIQJ KAXKJIOTO M3 YYaCTHUKOB TPYMIIbI B
pelIeHre paccMaTpuBaeMon MpoOJIeMBI;

anemenmoe OK u IIK:

— OK 01. BseiOupare cnocoObl pemieHHs 3aaad  NpOoQPecCHOHATHHON
NEeSATETPHOCTH MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddextuBHO B3amMomelcTBOBaTh M pabOTaTh B KOJJICKTUBE U
KOMaH/Ig;

— TIK 3.2 OO6cnyxuBaTh ceTeBble KOH(GUTypaIlUu IPOTrpaMMHO-aIapaTHBIX
CPE/CTB.

[lenpt0o gaHHOTO TMOCOOWS SIBJIIETCA OKAa3aHME IIOMOINb OOyJaronuMmcsi B
MOJATOTOBKE Y BBIMOJIHEHUH JTAOOPATOPHBIX U MPAKTUYECKUX PaboT.

[locobue conmepXUT omnucaHue JabOpPaTOPHBIX U MPAKTUYECKHX pPadoT,
MPEyCMOTPEHHBIX padouell mporpaMmon i CHEeNUAIbHOCTEH TEXHOJOTHYECKOTO
npodunst. Kaxnas paborta cofaepKuT. HOMep pabOThl, Ha3BaHWE W I1€Jdb PabOTHI,
dbopmupyeMble B TMpoOIECCe BBHIMOJHEHUS pabOThl 3HAHUS W YMEHUA, KpaTKue
TEOPETUYECKUE CBEACHUA, TIepeYeHb HEO0OXOAUMOro O00OpYAOBaHUs, TOPSIOK
MPOBEJCHUSI pabOThI, TAOMUIlBI, TpaduKU, KOHTPOJIbHBIE BOIpOCHl. [ Ooblieit
YETKOCTHU TIOPSIOK MPOBEICHUSI pa0OThI JaH B BUE OTACIbHBIX ITYHKTOB, B K&KIOM U3
KOTOPBIX MPEAJIaraeTcsl MpoAeaTh OJJHY BIOJHE ONPEACIIEHHYIO ONEPaALIUIO.

[TpoBOUTE JIabOpaTOPHBIE U MPAKTUUYECKUE 3aHATUS 11E€JIECO00PA3HO B MOPSIKE
M3Y4YEeHUS POrPaMMHOI0 MaTepHaia.

B xone maGoparopHoit paboThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUiia IO
TEXHUKE 0€30MacHOCTH, KOTOPBIE YKa3aHbl B JaHHOM MOCOOUHU.



2. Ilepeyennb J1aGopaTOpHBIX padoT

Ne ni/m Tema padoTsi Koa-o
4acoB
1 HccnenoBanve IBMKEHUS Tela MO IEHCTBUEM MTOCTOSIHHOM 2
CHJTBIL.
2 N3ydenune coxpaHeHHs] MEXaHUYECKOU SJHEPTUH TIPU 2
JIBMYKEHUU TeJa MOJ IeUCTBUEM CHII TSXKECTH U YIIPYTOCTH.
3 N3mepenue BiIaxHOCTH BO3yXa. 2
4 N3mepenne moBEpXHOCTHOTO HATSYKEHUS KUIAKOCTH. 2
5 N3yuenne 3akoHa OMa J71s1 y4acTKa el Ipu 2
[OCJIEOBATEIBHOM COECAMHEHUHU IIPOBOJHUKOB.
6 N3yuenne 3axona OMa Jj1sl ydacTKa ey Npy MapajijieIbHOM 2
COECIMHEHHUH NTPOBOJIHHUKOB.
7 Onpenenenue I/IC 1 BHYTPEHHETO COIPOTUBIICHUS 2
MCTOYHHMKA HAIIPSHKEHUS.
8 Onpenenenre TeMIepaTypbl HUTH JaMITbl HAKQTUBAHUS U 2
MOITHOCTH, TOTPeOJIIeMOM JTaMIOM
9 N3yueHue sBIEHUA 3IE€KTPOMArHUTHON UHAYKIIUH. 2
10 N3yuenune 3aBUCUMOCTH Teproia KoJieOaHUN HUTSHOTO 2
MasiTHUKA OT JJIMHBI HUTH.
11 N3yuyenue unTeppepeHIinm cBeTa. 2
12 N3yuenue audpaximuy cBera. 2
IlepeyeHb NpakTUYecKUX padoT
KoJu-Bo
Ne n/m Tema padoTbI
4acoB
1 EMKOCTHOE CONpPOTHBIEHHUE B 1IENH IIEPEMEHHOTO TOKA. 2
2 WNHIyKTUBHOE CONPOTUBIIEHUE B LIENU IEPEMEHHOTO TOKA. 2




3. TpebdoBanus Kk opopmiaeHHI0 0THETA

OTtuét no nabopaToOpHON WM MpPaKTHYECKOW paboTe oopmisieTcss B TeTpaau
JUIsl Ta0OpaTOPHBIX W NPAKTUYECKUX paboT. OTYET BKIIOYAET B cels pas3zelsbl,
OTpaX<arollKe BCE ATAIbI BHITOJTHEHUS paOOThI:
oopMIIcHUE BBEJICHNUS,

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepun «5» «b» «3» «2»
n/n OLIEHKH (oTJIMYHO) (xopoio) (ynoBierB.) | (HeympOBJI.)
1. | Cpok BemmosniHeHUs1 | B cpok B cpok B cpok [To3zxe
3a/1aHuA CpoKa
2. | KauectBO AkkypatHo, | AkkypatHO, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThI B TETpaIu CcTapaHus
3. | KauectBO KauectBenno | HekauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpaduKoB, TabmuIl, | 6€3 OMMUOOK) | C OmHMOKaMM)
PUCYHKOB
4. | KauectBO KauectBenno | HekauectBernno | HeGperxHo He
ohopmIICHUS BBITIOJTHCHBI
pelIeHU
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeiBog (00beM u Ilonubri, Ilonueil, ¢ Henonuwiii, ¢ | He cneman
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMH
omuoOKaMu
6. | OTBeTH Ha 100% 80% 50% Memnee 40%
BOIPOCHI (00BEM)
7. | KauectBo oTBeTOB | [l0JIHBIN, [Tomneli, ¢ Henonusii, ¢ | C rpyObiMu
Ha BOIPOCHI TPaMOTHBIM | HEOOTBIITUMU OIIUOKaMH OIIUOKAMH
OImMUOKaMH




5. IIpaBuiia TexHMKHU 0€30M1ACHOCTH NPH BHINOJIHEHHUH JIAa00PATOPHBIX PadoT
1. IlpuctynaTh K BBINIOJIHEHUIO pabOThl HeNb3sl O€3 pa3pelieHus Y4uTeds,
HE0OXO0IUMO TOYHO BBITIOJHSATH €r0 YKa3aHUsl.

2. PazmeniaTs mpubopbl, MaTEpHalibl, 000pYA0BaHHE Ha CBOEM paboueM MeCTe TaKuM
00pa3oM, 4TOOBI UCKIIIOUUTh UX MAJCHUE WIIA ONPOKHIbIBAHUE.

3. Ilepen BbIONHEHHEM pabOThl BHUMATEIBHO H3YyYUTh €€ COJEpKaHUEe U
[I0CJICAOBATEILHOCTD JIEUCTBUM.

4. Bo BpeMs ONBITOB HE JOMyCKaTh NPENEIbHBIX HArpy30K HW3MEPHUTEIbHBIX
npuOOpOB.

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOIUMO TMPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaThCs W HE HAKIOHATHCS K BPAIIAIONIAMCS
Y4acTsAM YCTaHOBOK.

6. He octaBmsaTh pabodee MecTo 6€3 pa3peiieHus Mpeno aBaTelis.

7. [1paBumna paboThl CO CTEKISTHHBIM 000PY10BAHUEM:

® [Ipu paboTe CO CTEKIIHHBIMHU MPUOOpaAMU M IMOCYJION, HYKHO 0OpaIaThCs C
HUMU aKKypaTHO ¥ OCTOPOXKHO, YTOOBI MPEIOTBPATUTH MOPE3HI;

® HE UCIOJIb30BaTh MPUOOPHI C OCTPHIMU TPAHSIMU, UM 3aKPHIBATH UX CKOTUEM;

® [IpU MPOBEACHUH OMBITOB CTCKJISHHBIC COCYABI 3aKPCIUIATh B JIAIIKE IITaTHBA
OCTOPOKHO;

® [pu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABMWIBHO MOJOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMadMBaTh BOJOW WU
[JIUIIEPUHOM;

® BCTaBJISIS CTEKIISIHHYIO TPYOKY B MPOOKY, MOCIIETHIOI HY>KHO OXBAaTHUTh, a HE
yOUpaTh B JIAJIOHB;

® HEJb3 UCMOJb30BaTh CTEKJISTHHYIO MOCYY, UMEIOIIYI0 XOTSI Obl HEOOJbIIUE
TPEIIUHBI;

® [IpU MOIKE MOCY/IbI HEOOXO0IUMO MMOMHUTh, YTO CTEKJIO 00JIa1aeT XPYIKOCTHIO,
JETKO JIOMAeTCsi W TPECKaeTcs TpH yJapax WM Pe3KOM HW3MEHEHHH
TEeMIIepaTyphl;

e cCciiM HMMeeTcsd XOTs Obl HeOosblllas yrpo3a paspblBa COCYJa, CIEIyeT
00s13aT€JIbHO OTPAJIUTh BCIO YCTAHOBKY 3allIUTHBIM KPAaHOM U3 OPICTEKIIa,
HauOojiee OMNacHble YYacTKU — METaUIMYeCKOM CeTKoi, a paboTaTh B
MIPEIOXPAHATEILHBIX OUYKaX.

8. [IpaBuina paboThI ¢ HATPETHIM 00OPYIOBAHUEM:

® COCYJl C TOpSYEH >KHIKOCTHIO HEJb3sl 3aKphIBATh MPUTEPTON MPOOKOH 0 TeX
op, TTOKa OH HE OCTHIHET;

® [iepeHOCS TMPUOOPHI C TOpSYEH >KUIKOCTHIO, CleayeT OpaTh HX pPyKamH,
3alUIIEHHBIMU TKAaHbIO; €CIIM COCYyJ OOJIBIIONW, TO OJHON PYKOM €ro Haao
Jep>kaTh 3a JIHO, a APYToM — 3a TOPJIBIIIKO;

e HarpeBasl XUJKOCTh B MPOOUPKE WM KOJIOE, HEOOXOAMMO AepKaTh MX TakK,
9TOOBI OTBEPCTHE MPOOUPKU WIIM TOPJIBIIIKO OBUIO HAIPaBJICHO B CTOPOHY OT
ce0s 1 cocepielt mo padore;

® He TporaTh PyKamMu HarpeBarelbHbIe MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TeMITepaTyphl.
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9. [IpaBuna paboOTHI C AAEKTPUUECKUMU TPUOOPaAMHU:

npu cOOpKE HKCIEPUMEHTAIbHBIX YCTAHOBOK MCHOJB30BaTh MPOBOJA C
IIPOYHOMN U30JIAIMEH 0€3 BUJMMBIX IMOBPEKICHUIM;

nu30eraTh TEpeceueHusi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IEeMH, HE
HCIIONB30BaTh MPOBOAHUKH C M3HONICHHON M30JSLMUEH U BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANPsKEHUU Bhlle 42 B);

MOJKIIIOYATh SJEKTPUUECKYIO 1IEMb K UCTOYHUKY TOKA B MOCIICIHIOIO OYEpPE/ib,
Korja e€ cOopka 3aKOHYCHa;

coOpaHHYIO LIeNb BKJIIOYATh TOJBKO IIOCJE MPOBEPKHM U C pa3pelieHus
npenoaaBarens. Hanuuue HanpspkKeHUs B LEMHA MOKHO MPOBEPATH TOJIBKO
MpeaHA3HAYCHHBIMHI JIJIS1 TOTO MPUOOpPAMHU MU YKA3aTeISIMHA HAIIPSIKEHUS;

HE TMpUKAcaThCid K HAaXOJAIIMMCS TMOJl HaNpsOKEHHEM DSJIEMEHTaM  IIelu,
JTUIIEHHBIMUA U30JISIIUY;

HE MPOU3BOAUT IMEPECOCAUHECHUM B ILIEMU W CMEHY NpeAOXpaHUTeNed 110
OTKJIFOUECHHS] UICTOYHUKA AJIEKTPONUTAHNUSA, a B LEMIX JICKTPUUECKUX MAIUH U
110 TIOJIHOM OCTaHOBKH SIKOPS WJIK POTOPA MAILIUHBL;

HE TMPUKACATBhCS K KOPIYCYy CTAIlMOHAPHOTO DJIEKTPOOOOPYJOBaHUS U K
3aKMMaM JIaXke OTKIIIOUEHHBIX KOH/IEHCATOPOB;

MOJIb30BAThHCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUISL TIPUCOCIMHEHHUS MOTpeOuTeNied K CeTH MPUMEHATh IITENCENbHbIC
COEIMHEHNS, MOJIb30BaThCS pO3€TKaMHu, THE3IaMU, 3aKMMaMH,
BBIKJIFOYATENISIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMH IIOBEPXHOCTSAMU;
AJIEKTpPOHArpeBaTeibHbIe MTPHUOOPHI CIEIYyeT BKJIOYaTh TOJIBKO B CETh
YKAa3aHHOTO B HX MAaCHOPTE HAIpPsDKEHMS, TINATENBHO Cleasl MpU 3TOM 3a
HCTIPABHOCTBIO COCTMHUTENIHLHBIX MPOBOJAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh DJIEKTPOHArpeBaTelibHble MPUOOPHI BO BKIHOYEHHOM
COCTOSIHUU;

nepen dKCIuTyaTaluell HarpeBaTelIbHbIX MPUOOPOB HY)KHO yOpaTh ¢ pabouero
MECTa JIETKOBOCIIAMEHSIOIINECS MATEPUAIIBI U TOPIOUHE JKUIKOCTH;

Ha TUINTKUA C OTKPBITOM CIUPAIbIO HE CTOUT CTABUTh METAJUIMYECKYIO MOCYAY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHHWE MpHu JedopManuu crupanu; s
MOJy4YeHUs] Topsiued BOJbI Oe30macHee IMOJIb30BaThCA  AJICKTPUUECKUM
YalHUKOM;

0OHapYWUB HEUCTIPABHOCThH B AJICKTPUUECKOM YCTPOUCTBE, HAXOSAIIEMCS MO/
HaIpsHKEHUEM, HEMEIJICHHO OTKJIFOYUTh UCTOYHHUK TOKA M COOOIIUTH 00 ATOM
MpenoaaBaTelo;

M0 OKOHYaHWUU Pa0OThl OTKIIOYUTh MCTOYHUK TOKA, MOCIE Yero pazodparthb
AIIEKTPUUYECKYIO 1IeTIb.

10. IlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

npu paboTe C PTYTHBIM TEPMOMETPOM HEO0OXOAMMO oOpamarbcs C HHUM
aKKypaTHO, OCTOPOKHO, HE POHSTh, HE JOMYCKaTh OJIOMKH TEPMOMETPA;

MIpU CIy4alHOUM IMOJIOMKE MPUOOpa W pa3ivBe PTYTH HEOOXOAUMO COOOIIUTH
IpenoaaBaTesto U NOKMHYTh oMeleHne. Henb3s codupars pTyTh pyKaMu.
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6. JIABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Nel

Ha3zeanue nadopamopnoii paoomoer. «UcciaenoBanue JIBUKEHUS Tejda MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ileny pabomwl: wccienoBath ABUKEHUE Tella MOJ JEUCTBHEM CHUJI YIIPYTOCTH U
TPEHUSI.
Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.
Pesyabrartsi:
Dopmupyemore nemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— IIK 3.2 OOcnyxuBaTh cCeT€Bble KOH(PUIYpaUuu NPOrpaMMHO-ANNapaTHBIX

CpPEICTB.

MemanpeomentHule:

— MPII 01, MPII 02, MPII 03, MPIT 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmuule:

— IIP6 06, I1P6 07, I1P6 10;

— IIPy 07, I1Py 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomvl obyuarowulics 00NXHCeH YMemb: TIAHUPOBATH U
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMH H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
U3MEpHUTENbHAs  JIMHEWKa), OOBACHATh HAONIOaeMble SIBJICHUS, IPOU3BOIUTH
MaTEeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB dKCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (u3Mueckass BeJNMYMHA, SABISAIOLIASACA  MEpOM
MHTEHCUBHOCTU BO3JCHCTBUSA, OKa3bIBAEMOI0 Ha JAaHHYK YacTUIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cuiibl B CU HazweiBaeTcst HptotoHoM (H): 1 H=1xkr - m - c2.

Cuna Kak BEKTOpHAasl BEJIMYHMHA XapaKTEPU3YETCs MOJYJIEM, HAMPABICHUEM H
«TOYKON» MpUIOKEHUST cuiibl. [IpunoxeHHass K MacCMBHOMY TElIy CHJIa SIBISIETCA
MPUYMHONM U3MEHEHHSI €r0 CKOPOCTH WJIM BOZHUKHOBEHUS B HEM aedopmanuii. Cua
TPEHUS U CUJIa YIPYTOCTH BBI3BIBAIOT TAKUE U3MEHEHUSI.

Cuna mpenusi — cuia, BO3HHUKAIOIIAs MPU OTHOCUTEIBHOM JBUXKEHUU
TBEPABIX TEA M NPOTUBOACHCTBYIOLIas 3TOMY ABWXKEHUIO. Cuiia TpEeHUs HMEET
ANIEKTPOMATHUTHYK0 ~ OPUPOAY,  SBISAACH  MAKPOCKOIMYECKUM  MPOSIBICHUEM
MEXMOJIEKYJIIPHOTO ~ B3aUMOJAEWUCTBHSA, T.€. OOYCIOBJIEHbl B3aUMOJACHCTBUEM
AIIEKTPUYECKUX 3aps/ioB, KOTOPHIMU O0OJaJar0T YacTHUIlbl, BXOJISILIME B COCTaB
aTOMOB. BEKTOp CHIIBI TPEHUS HAIIPaBJIEH NPOTUBONOJIOKHO BEKTOPY CKOPOCTH.

Pa3nnuaror 1Ba BU1a CUJI TPEHUS:

1) TpeHue npu CyxXux NOBEPXHOCTSAX TBEPJbIX TEI;
2) TpeHue 0 KUIKOCTh UM ra3.
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[lepBblil BUJ HA3bIBAIOT CyXUM TPEHUEM (CHJIa TPEHHUS IOKOS, CHJIa TPEHUS
CKOJIbJKEHUS, CUJIa TPEHUS KaUeHMs1), @ BTOPOU — BA3KUM TPEHHUEM.

Cuna, BO3HMKaroUlash Ha TPaHULE CONPUKOCHOBEHHS TEI NPHU OTCYTCTBHH
OTHOCUTEJIBHOTO JIBHXKCHUS TEII, HAa3bIBACTCS CUNOU MPEHUs NOKOAL.

Cuna TpeHus INOKOS paBHA IO MOIYJIIO BHEIIHEH

CHIJIC, HaHpaBHGHHOfI 10 KacaTeJIbHOM K IMOBCPXHOCTHU . f//{/,ﬁ_ - ;—"'
o -

COIMPUKOCHOBCHUA TCJI, W IIPOTHUBOIIOJIOKXHA CHU II0 Fro z";/// . [r—
— | el & i

HAIPAaBJICHUIO: Fog == F

Cuna mpenus  CKOMbICEHUs BOZHUKAET MPH
CKOJIL)KEHHU OJHOTO Tejla OTHOCHUTENbHO apyroro. Cuia TpeHHS CKOJbKEHHS
HaIpaBlieHa IIPOTHBOIOJIOKHO CKOPOCTH JBMKEHHS Tena. MOIylb CHIIBI TPEHHs
CKOJILKEHHUs TIOYTU HE 3aBHCUT OT CKOPOCTHU JBMKEHMS M MPHOIU3UTENLHO PAaBeH
MaKCHMaJIbHOMY 3HAYEHHIO CHJIBI TPEHUS TTOKOS.

Cuna mpenus Kauewus HAIPaBI€HA NPOTUBOIOJIOKHO CKOPOCTH JBHIKCHHS
tena. Cuila TpeHUs KadyeHUs BO MHOTO pa3 MEHBIIE CHJIbI TPEHHS CKOJIbKCHHS.
[To>TOMy B TEXHHMKE M YMEHBLICHHS CHII TPEHHMS MPHUMEHAIOT Kojeca M

IAPUKOTIOAIIUITHUKH.
Cuna ympyeocmu — cuia, BO3HUKawomas mpu jgedopMalnuu Tela U

MPOTHUBOICUCTBYIOIIAS 3TOMU nedopmarmm. Cuna  ympyrocTtu AMEET

AJIEKTPOMArHUTHYIO MpUPOLY, SIBIISISICH

MAaKpPOCKONIMYECKUM MPOSIBIICHUEM MEKMOJIEKYIISIPHOTO

B3aMMOJCHCTBUA. Cwia  ynpyroctu HaIlpaBJICHA

MPOTHUBOMOJIOKHO CMEIIICHUIO, MEePIEHAUKYIISIPHO

MMOBEPXHOCTH. Bektop CHUJIBI MPOTUBOMOJIOKEH

HAMPaBJICHUIO CMELIECHUS MOJICKYJI.

Cuily ynpyroctd, BO3HHMKAIOUIYKO B peE3yJbTare
nedopMaIii ONOphl U ACHCTBYIOIIYIO HA TEJ0, HA3bIBAIOT
CUJIOU peaKyuu Onopul.

ITo TpeTbemy 3akOoHY HbrOTOHA cuiia aBl€HUs U CUJIa PEAKLMUA OIIOPBI PABHBI

110 MOJIYJIIO ¥ IPOTUBOIIOJIOKHBI 110 HAMPABJICHHIO: F=-N
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOMOPLUHOHAIEH CHJIE PEAKLIMU

OTIOPBI: Rasd

I'pedeckoii OykBoii + 0003HaueH KO(P(UIMEHT NPOIOPUHOHATEHOCTH,
Ha3bIBaEMbIN KOI(DPHUITUESHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUS CKOJBXKEHHs, KaK M MOAYJIb MaKCHUMAaJbHOM CHJIbI

TPEHUS NOKOS1, NPONOPLIUOHATIEH MOIYJIIO CHIIbI PEAKIIMU OTOPBI: P = N
Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS W CUJIOM HOPMAJIBHOM PEaKUUH OMOPbI, IO
KOTOPOM CKOJB3UT JAHHOE TEJIO B 32aKOHE CyXOI'O TPEHMUS.
3HadyeHre Ko3(PpuUIMEHTa TPEHHUS CKOJIBKEHHS 3aBUCUT OT MaTepuana
TPYILIMXCS APYT O APyTa Tel U KayecTBa 00pabOTKH MX MOBEPXHOCTEN.

My M
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Kak mpaBwno, #< 1, W ImMme A08 TIIaJKMX M COBEPLUIEHHO YHCTBIX
IIOBEPXHOCTEN MeTamIoB > 1,

XOJA PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:

1. PaccMOTpeTh HIKAJIbI U3MEPUTEIBHBIX TPUOOPOB, OMPEACIUTh LIEHY JICTICHUSI.

2. llpoBepuTbh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€J, JJs JTOr0 IMOJOXKUTh OpYyCOK Ha TOPU30HTAIBHO
pacCTOJIOKEHHYI0 JIOCKYy TpaHbl0 C CaMOM OOJBIION IUIOHIAbI0 TOBEPXHOCTH.
[IpukpenuB k OpycKy OUHAMOMETp, IUIABHO YBEIUYMBATH CUJTY, HAMPABICHHYIO
BJIOJIb TIOBEPXHOCTH JOCKHM, M 3aMETHUTh MAKCUMAaJbHOE 3HAYECHHWE CHJIBI TPEHMS
MOKOS. 3aTeM IMOCTAaBUTh TOT K€ OpPYCOK Ha APYrylO IpaHb ¢ MEHBUIEH IJIOMIAbIO
IIOBEPXHOCTU ¥ BHOBb U3MEPUTH MAKCUMAJIbHOE 3HAYEHUE CUJIbI TPEHHUS OKOSI.

ZAx

==

—_— = e e

E » — = :
T— sSS

3. TloBTOpHB TakuWe e HW3MEpPEHUs MPU PABHOMEPHOM JBHKCHHH OpycKa IO
MOBEPXHOCTU JOCKH, ONPENEIUTh BEIUYUHY CUJIbI TPEHUS CKOJBXKEHHS, a TaKKe
3aBUCUT JIM 3Ta CUJIa OT TUIOLIAIM MIOBEPXHOCTH COIPUKOCHOBEHUS TEJL.

4. IlpuBectu OpyCOK B YCKOPEHHOE JIBHKEHUE, NEHUCTBYS HAa HErO CUJIOW, OOJIbIIEH
MOAYJISl CUJIBI TPEHUS CKOJIbKEeHHSI. I3MEpUTh MOJTyJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. M3meputh maccy Opycka.

6. [To momy4yeHHBIM TaHHBIM BBIUYMCIUTHh MOYJIh MAaKCUMAJIBLHOTO YCKOPEHHsI OpycKa

Fynp B Fmp .

m

o opmyiie a =
7. Onpenenutb KO3)PUIUEHT TPEHUS CKOJIbKEHHUS, UCTIONb3YS GOPMYITy Fop ~HV

8. IlocTaBuTh Ha MEPBBIA OPYCOK BTOPOW TaKOW e, YBEIMYHUB TEM CaMbIM CHUITY,
NEPIEHIUKYISAPHYIO TOBEPXHOCTH CONPUKOCHOBEHUS T€Jla U CTOJA (CUIIa JTaBJICHHUS).
N3mepuTh MakCUMaJIbHYIO CHIIy TpeHUs MoKosA. OIpenenntb 3aBUCHT JIU
MaKCUMaJIbHOE 3HAaYEHHE MOYJISI CUJIbl TPEHUS MTOKOS OT CHJIbI JABJICHUS.

=~ —
Z > e -

Z A '

N\

9. JlanHbIC OMBITOB U PACYETOB 3aMUcaTh B TAOIUILY:
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Cuiaa

No = = Macca | Moayas | Kodppuuuent
) P P Fynp, | P, | N, | Opycka | yckopenus TPeHus
OIIBITA | pokosn CKOJIbKEHHSI yup ’ 2
H ’ - ' H H H| mkr a, M/c CKOJIbYKEHHS

10. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCBI:
UTo Ha3BIBAIOT CUJIOW TPEHUS U CHJIOW YIIPYrocTu?
Kakune Buapl CHIIBI TPEHUS PA3INYarOT?
Kaxk onpenenuts cuimy TpeHHs CKOJIbKEHUS?
IIoka3aTp Ha pHUCYHKE HAmIpaBJICHUWE BCEX CHJI JCUCTBYIOIIMX Ha TEJO,
HaxXOJILIErocs Ha TOBEPXHOCTH CTOJIA.
5. Kakoe BnusiHue oka3bIBaeT cujia TPEHUS HA Tela (MPUBECTH MPUMEPHI).

Pwn e

JIABOPATOPHAS PABOTA Ne2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEHMS] MeEXAHHUYECKOM

JHEPIrvHU MPH JBUKEHUH TeJIA MO/ AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH .
Ileny padomwr: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIHH.
Oobopyoosanue: nuHamMoOMETp ¢ (PUKCATOPOM, IITATUB, U3MEpPUTENbHAS JTUHEHKa, 2

rpy3a mo 100 rp.

PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— IIK 3.2 OOcnyxuBaTh CeTeBble KOH(PUTYpaIUU MPOrPaMMHO-aIIapaTHBIX

CPEJICTB;

Memanpeomemubwle:

— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIPG 06, I1P6 07, I1PG 10;

— IIPy 07, IIPy 08, ITPy 09, IIPy 12.

Ilo oxonuanuu pabomwvl obyuarowutics 00NxHCeH yMemyb: TJIAHUPOBATh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (JMHAMOMETD,
W3MEpHUTENbHAS  JIMHEWKa), OOBACHATh HAONIONAaeMbIe SIBICHUS, TPOU3BOJIUTH
MaTeMaTHYECKyt0 00pabOTKy pe3ysIbTaTOB SKCIIEPUMEHTA.

Teopus
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DHeprus — 310 Pu3HUecKas BEIWYNHA, XapaKTEpU3yoIIasi CIOCOOHOCTh Tema
coBepuTh pabory. O6o3nauenue — E. Enunnna uzmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.

B mexaHuKke paccMaTpuBarOTCA CIEAYIOIINE BUABI SHEPTUU:

m'l)2

1) KHHCTUYCCKAsA SHCPI'HA: E = T , A€ m — MacCcCa TCJjida, U — CKOPOCTh TCJIA.

DTO 3HEprusi, KOTOPOou Tesio 00J1ajaeT BCIECICTBUE CBOETO IBUKEHUS.

2) moTeHIMaIbHAs SHEPTUs Tela, moAHsAToro Haja 3emuteii: E=mgh, rae m — macca
Tena, g = 9,8 M/c?> —ycKopeHHe CBOOOJHOIO MajeHMsi, h — BBICOTA HaJ HyJIEBBIM
YPOBHEM.

OTol sHeprued Teao o0JagaeT BCIEJACTBHE CBOECTO IOJOKEHHS OTHOCHTEIBHO
3emiu.

Takum 00pa3zoM, MeXaHHUECKast SHEPTHUS Tella CKIAIbIBACTCS U3 KHHETUUECKOM
Y ITOTCHIIUAIBHOM.

[ToTeHumanpHass JHEPTUsl XapaKTEPHU3yeT B3aMMOJICHCTBYIOIIME Tella, a
KMHETHYEeCKasi dHEepPTrus — ABWKYIIUecs Tena. M moreHiumanpHas, U KUHETHYeCKas
DHEPTUS HW3MEHSIOTCS TOJBKO B pE3yJbTaTe€ TAaKOTO B3aWMOJICHCTBHUS TeEN, TMpHU
KOTOPOM JICHCTBYIOITUE Ha TeJIa CUJIBI COBEPIIAOT padOTY, OTIUIHYIO OT HYJIS.

OmHUM W3 OCHOBHBIX 3aKOHOB MEXAHUKH SBJISIETCS 3aKOH COXPAaHCHHS
MEXaHHYECKON IHEPTUH.

Eciu HecKoJIbKO Tesl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHJIaMH
TATOTCHHS ¥l CHJIAMHU YIIPYTOCTH W HUKAKWE BHEITHUE CUJIBI HA HUX HE JEHCTBYIOT, TO
TIpu JTIOOBIX B3aUMOCHCTBUAX TN pab0oTa CHUJI YIPYTOCTH WM CHJI TATOTEHUS pPaBHA

M3MEHCHHMIO TTOTEHIIMAJIbHOW SHEPTUH T, B3SITOMY C IMPOTHUBOIIOI0KHBIM 3HAKOM:
A= _(Epz - Epl}
Bwmecre ¢ TeM mo TeopeMe 0 KWHETHYSCKON PHEPTrum paboTa TeX ke CHUJI paBHA

M3MEHEHHUIO KUHETUYECKOW DHEPTUU:
A=Ey, _Es;l_

W3 cpaBHEHHs BbIIIE IPUBEICHHBIX PABEHCTB BHUAHO, 4YTO H3MEHEHMUE
KMHETUYECKOM HHEpruu TeJl B 3aMKHYTOM CHCTEME paBHO 1O aOCOJIIOTHOMY
3HAQYECHUIO U3MEHEHMIO NOTECHUHAIBHOW YHEPIUM CUCTEMBI TEJI U IPOTUBOIOJIOKHO
emy 110 3Haky: 2 T T T T B gy Ba B T Bt By

W3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U NMOTEHUHUAIBHOW DHEPIUu Tell,
COCTaBJISIOLIUX 3aMKHYTYIO CUCTEMY U B3aMMOJCHCTBYIOIIUX MEXAY COOOM cuiamu
TATOTEHUS W CWJIAMHM YIOPY TOCTH, OCTA€TCSl IOCTOSHHOM. OTO YTBEpXKIACHHE
HAa3bIBACTCs 3aKOHOM COXPAaHEHUsl DHEPTUU B MEXAHUYECKUX ITPOLIECCaX.

3axkon coxpaHenus dHepeuu — TIPU JIOOBIX Mpolieccax, MPOUCXOIANINX B
CUCTEME MNPH HEU3MEHHBIX BHEUIHUX YCIOBHSX, €€ II0JHAs DHEPrus OCTaeTCs
ITIOCTOSTHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM SHEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.
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Jns MOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAaHECHUSI DHEPrUUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHASI MEXAHUUYECKas DHEPIUs 3aMKHYTOM CHCTEMBI TEl,
B3aUMOJEHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTAaHOBJEHUU (aKTa COXpAHEHHS IOJHOW MEXaHMYEeCKOW HHEpruu, HO U B
YCTAHOBJICHHUH  BO3MOYKHOCTH  B3aMMHBIX  NPEBpPAllCHUNA  KUHETUYECKOM U
NOTEHIUAIBHOW YHEPTUM TEJ B PAaBHOM KOJMYECTBEHHOW MEPE MPU B3aUMOAECHCTBUU
Tell.

3aK0H COXpaHEHUS YHEPTUHU PACKPHIBACT (PU3NUECKUNA CMBICI MIOHATHS PAOOTHI.

PaGota cun TATOTEHHWS W CHUJ yOPYrOCTH, C OJHOM CTOPOHBI, paBHA
YBEIIMYECHUI0 KUHETUYECKOW SHEpPruu, a C JIPyrod CTOPOHbI, — YMEHbIICHUIO
MOTECHIIUAIBHOW YHEPTUU TEIL.

CrnenoBarenbHO, pab0OTa paBHA SHEPrUU, NMPEBPATUBIIEHCA U3 OJHOTO BHA B
IPYTOW.

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKON SHEPIUH B MPOLECCAX C YYaCTUEM
CUJI YNPYrOCTH W TPABUTALHUOHHBIX CHUJ SIBISIETCS OOHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAHHWE 3TOr0 3aKOHA YIPOMIAET PEHICHWE MHOTHUX 337a4, UMEIOIIUX
OOJIBIIIOE 3HAYEHHE B MPAKTHUECKOM KU3HH.

Mexanudeckoe ABMKEHUE HUKOTJA HE UcUe3aeT O0ECCIeIHO U HUKOT/Ia OHO HE
BO3HHMKAET caMo co0oil. Bo BpeMst TOpMOkeHUS aBTOMOOUIIS IPOM30IILIIO HarpeBaHHe
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIA U acdanbTa. CiaeaoBaTesibHO, B pe3yibTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MPEBpaTUIIaCh BO BHYTPEHHIOI YHEPTUIO TEIIJIOBOTO JBUKEHUS MOJIEKYI.

[Ipyn 1100BIX (UBMYECKUX B3aUMOJICUCTBUSAX HSHEPIrUsi HE BO3HUKACT M HE
MCYE3aET, a TOJIBKO MPEBpAILAeTCA U3 OJJHON (POPMBI B IPYTYIO.

[ToCcKOJIbKY CHUJIBI TPEHHUSI UCKIIFOYUThH MOJHOCThIO HE BO3MOXKHO, TO U 3aKOH
COXpPAHEHUS MEXAHWYECKOW HSHEPruM BBIMOJHAECTCS B PEATbHBIX CUCTEMAX JIMIIb
MPUOJIMKEHHO MPU YCIOBUH, YTO CUJIBI TPEHUS MaJIbl U UMU MOXHO TPEeHeOpeyb.

X0 PABOTHI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTMHEHKU.
2. 3aKpenuTh TMHAMOMETP Ha ILITAaTUBE.
3. YcraHoBUTH (PHKCATOpP Yy OTPAHUYHUTENHHOW CKOOBI, PACTIHYTh MPYXKUHY C
cwioit = 3,3 H, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.
4 VI3MepuTh JIMHEUKOHN JJIMHY NPY>KUHBI X1.
5. IlpukpenuTh rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3MEPUTH MAKCUMAJIBHYIO CHIIY YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPYy3aX X2.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
NpyKUHbL. I3MEpUTH CUITy YIIPYTOCTH MPYKUHBI.
8. OmnpenenuTh yAIuHEHUE TPYKUHBI AX = X2 — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
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10. Ompenenuth W3MEHEHHWE TMOTCHIMATHHOW JHEPTHHM TPYXKUHBI TIpuU €€

pacTspkeHud 1o popmyne AE,, = —=.

2
11.0npenennth U3MEHEHUE MOTEHUMAIBHON 3HEPIUH IPY30B MPU UX MEpEMENICHUN

no ¢popmyne AE,,=mgh.
12. Pe3ynbTaThl BCEX U3MEPEHUH U BRIYMCICHHIA 3aIlicaTh B TAOJIHILY:

2 R © A HU3menenmne
= 2 JJIMHa NPYKUHBI s 2 E = E w NMOTEHUHAJbHOM
= ~y = 3 e R JHEPruu
2 = & = = = E [} = E = m
= < O = . = . = = s Q| == = s cc
~ o £ E)EE QEJEE = % 3 2|0 % §=§ ”‘8‘-%
£ 35 IE% 2TE% 3L | ig/UEE | E¥g | id
2 E S SES| » 2 o = S 2N | 23N
= o o = = = ol ~
13.CpaBHUTH pe3yNbTaThl U3MEPEHUH U CIIETATh BBHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BHUIbI HEPTUH CYLIECTBYIOT B MEXaHUKE?
2. UTo Ha3bIBaCTCs MOJTHOM MEXaHUUYECKON dHEpTrei?
3. ChopMynrupoBaTh 3aKOH COXpPAHEHHUS MEXaHHUUECKON YHEPTUH.
4. Ilpn KakOM yCIIOBUH BBINIOJIHAETCS 3aKOH COXPAHEHUS SHEPTUU B peaibHbIX
CUCTEMAX U Iovyemy?
JIABOPATOPHAS PABOTA Ne3
Has3zeanue naoopamopnoit padomot: «A3mMmepeHne BJIAKHOCTH BO31YXa).
Ileny paoomer: HAay4YUTHCA OMNBITHBIM IIYTEM OIPEAEIATh OTHOCUTEIBHYIO
BJIYKHOCTBH BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJA WM JAMAITWIOBBIA  3PUpP,ICUXPOMETP,
0apoTEpPMOTrUTPOMETP, ICUXOMETPUYECKAs TAOIUIIA.
Pe3yabTarthi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— IIK 3.2 OOcnyxuBaTh CETEBbIE KOHPUTYpAIMU MPOrPAaMMHO-AIIAPATHBIX

CPEACTB;

MemanpeomemHuwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPIT 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHuule:

— IIP6 06, I1P6 07, I1P6 10;

— IIPy 07, IIPy 08, ITPy 09, IIPy 12.

Ilo okonuanuu pabomwvl oOyVYaOWULICA OOAMCEH YMemb. TUIAHUPOBATh U
BBITIOJIHATh AKCIEPUMEHTHI C TOMOIIBIO PA3JIMYHBIX HM3MEPUTENIbHBIX MPUOOpPOB
(mcuxpomeTp, 6apOTEPMOTUTPOMETP), MOJIB30BAThCS MCUXOMETPUYECKON TaOIuUIIeH;
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pemaTh 3a/Ja4d Ha OMPECIICHNE OTHOCUTEIIbHON BJIAXKHOCTH BO3yXa, OOBICHSTH
M3MEHEHHUE arperaTHbIX COCTOSIHUM BEIlleCTBa.

Teopus

B armocdepe 3emin Bcerma coneprkarcs BojAsSHBIE mapbl. VX comepxkanue B
BO3JIyXE XapaKTepu3yeTcsi aOCOMIOTHON M OTHOCUTEIIBHON BJIIAXKHOCTBIO.

AGCOMIOTHAS BIAXHOCTL (f) ONPENEIIeTCs MacCcoid BOAAHOro mapa B 1 w3
BO3/yXa, T.€. INIOTHOCTBIO BOJSIHOTO Tapa.

AOCOIIOTHYIO BJIAXXKHOCTh MOYKHO OIIPEACIIUTH IO TEMIIepaType — TeMIiepaType,
Ipyd KOTOpOWM Tap, HAXOJAIIMICA B BO3JyXE, CTAHOBUTCS HACBHIIICHHBIM.
TemnepaTypy TOUKH pPOCHI OINPEACISIIOT C IOMOIIBK) TUTPOMETPA, a 3aTEM IO
tabnuue "/laénenue HacvlueHHbIX NAPO8 U UX NIOMHOCMb NPU  PATUYHBIX
memnepamypax" HaxoAsT COOTBETCTBYIOIIYIO TEMIIEPAType TOUKU POCHI IIJIOTHOCTb.
HaiinenHast maoTHOCTh M €CTh a0COIOTHAS BIQXKHOCTh OKPY’KAIOIIEr0 BO3yXa.

OTHOCUTENbHAS BIIAXKHOCTH () TOKA3bIBAET, CKOJIBKO IMPOLEHTOB COCTABIISET
a0CoJIIOTHAs BJIAXKHOCTb OT IJIOTHOCTH p,BOASHOIO Tapa, HACHIIIAIOIIETO BO3AYX
P, ©100%

IIPpU JAHHOM TEMIIEpaType: @ = -
X0/ PABOTHBI

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.

1. PaccMoTpeTh nncuxpomeTp U 0apoTEPMOTUTPOMETP U ONPEACIIUTD IIKATY JEICHUS

pruOOpPOB.

[TcuxpomerTp: baporepmorurpomerp:
K\ HUIKOE W Bstconoe
(nd 5 k\ 7

2. IlpoBepuTh HaIW4YMe BOJLI B CTAaKaHUYMKE IICUXPOMETP M INPHU HEOOXOIUMOCTH
JIOJINTH €€.

3. Onpenenurts TeMIepaTypy Cyxoro TepMOoOMeTpa.

4. OnpeaenuTsb TEMIIEPATyPy CMOUYEHHOTO TEPMOMETPA.

5. OmpenenuTh OTHOCHUTENIBHYIO BIQKHOCTh, IMOJB3YACh IMCUXPOMETPUUYECKOM
TaOJIHIEH.

6. OnpenenuTh OTHOCUTEIBHYIO BIQKHOCTh IO OApOTEPMOTUTPOMETPY.
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7. Ucnonb3ys Ttabmuuy “/laéneHue HacvlyyeHHbIX NAPO8 U UX NIOMHOCMb NpU
PA3IUYHbIX memnepamypax', onpeaeanTb TNIOTHOCTh HACBHIIIEHHOTO BOJISIHOTO IMapa
(mpu Temmiepatype tey).

_ P,
8. Onpenenuth aOCONMIOTHYIO BIQKHOCTD 1O opMysie p = 100% °
0
9. Pe3synbTarhl U3MEpeHUH 3amucaTh B TAOIHILY:
IToxa3zanue Pa3nocth OTHocHureb- OtHocurean- | IlmoTHOCTL | AOCOJIIOT-
TepMoMeTpa MoKAa3aHuii Hasl Hasl BJIAKHOCTH | HACBIIIEH- | Hasl BJIAXK-
CyX0ro | cMo4e | TepMOMETPOB BJIAJKHOCThH BO3yXa Mo HOI'0 Iapa, | HOCTh P, %
t1, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMoOrur- — "
to, °C ICUXPOMETPY pometpy ¢, % B
0, %
10. CpaBHUTH pe3ynbTaThl U CACIATH BHIBOI.
KOHTPOJIbHBIE BOITPOCHI:

1. Yro Ha3zpiBaeTcs ucnapeHuem, KonjeHcanuein? Ilouemy npu ucnapeHHH
TeMIepaTypa KUJIKOCTH MOHMXKAETCS?

2. Kako¥li map Ha3bIBaIOT HACHIIEHHBIM? Kak MepeBecT HEHACHIILICHHBIA Hap B
COCTOSIHUE HACBHILLECHUS?

3. M300pa3uTh Ha pUCYHKE JAMHAMUYECKOE PABHOBECHUE MEXIY IapoM U
KUJKOCTHIO.

4. Tlouemy TIOKa3aHUg BIIAXKHOTO TEPMOMETpPA IICUXPOMETpPA MEHBIIE
MOKa3aHu cyxoro TtTepmomerpa? Ilpm KakoM yCIOBHMM Pa3HOCTh NOKA3aHUU
TEpMOMETpa HauboJIbIIas?

5. Cyxo#l U BIaXXHBI TEPMOMETPHI NICUXPOMETPA MOKA3BIBAIOT OJHY U Ty XKe
temneparypy. KakoBa oTHOCUTEIbHAS BIAXKHOCTh BO3/TyXa?

6. Uto Ha3biBatoT TOukoM pockl? [Ipu kakoif TemmnepaType BBIIAJET poca, ecliu
JaBjieHrE BOAsIHOTO napa B Bo3ayxe 1706 Ila.

7. [ToueMy mocie xapkoro gHs poca ObiBaeT 6ojee oOmIbHA?

JIABOPATOPHAS PABOTA Ne4

Hazeanue naoopamopnoii pabomur: «A3MepeHne mMOBEPXHOCTHOIO HATSKEHMS
KHIKOCTH.

ILlens pabomer: HayIUTHCS OMPENLIATH KOADHUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS
Pa3TUYHBIMH CTIOCOOAMH.

Oobopyoosanue: Becbl C pa3HOBECAMU, IITaTUB, IITAHTCHUUPKYJb, JUHEHKA
U3MEpUTEeIbHAsI, KoJ0a KOHWYECKas, CTakaH, CTakaH C BOJOW, BOpPOHKaA
KOHycooOpa3Has wiu OrpeTka ¢ KpaHoM, TpyOKa pe3uHOBas ¢ KPAaHOM U
CTEKJIITHHBIM HAaKOHEYHUKOM JHaMETpOoM 3—4 MM, COCyd C BOJOW,
KamuJuIsipHas Tpyoka.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepicanue).
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— IIK 3.2 OOcayxuBaTh CETEBble KOHPHUIypallMd MPOrpaMMHO-aNIapaTHBIX

CPEICTB;

MemanpeomenHule:

— MPIT 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.

— I1P6 06, I1P6 07, TTIP6 10;

— IIPy 07, ITPy 08, ITPy 09, TTPy 12.

Ilo okonuanuu pabomvi obyuarOwulicss 00adCeH ymMemy: IUIAHUPOBATh U
BBIIIOJIHATh ~ DKCIIEPUMEHTHI IO  ONPEIECICHHUIO MOBEPXHOCTHOIO  HATSHKCHHS
BOJIBL,IIPUMEHSTH MOJYUYCHHBIC 3HAHUA MO (U3MKE NIl OOBSICHEHHs HaOII0IaeMbIX
SBJICHUH, TPOU3BOJAUTH MAaTEMATUUYECKYI0 OOpa0OTKY MOJIYYEHHBIX pE3yJIbTaTOB
DKCIIEPUMEHTA U NTOIPEIIHOCTEN U3MEPEHUSL.

Teopus

Mosiekynibl  TOBEPXHOCTHOTO  CJIOSL  JKHUJKOCTH  00JIaaloT  U30BITKOM
MOTEHIIMATIBHOW SHEPTUU MO CPABHEHUIO C SHEPTUEN MOJIEKYJI, HAXOAIIUXCS BHYTPH
xuakoctu. Kak u mobas MexaHuuyeckasi CUCTeMa, TOBEPXHOCTHBIM CJION KUJIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATIBHYIO PHEPTUIO. 32 CUET YMEHBIIICHUS ITOU
SHEPIUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, Ccokpamas IUIONIaJb CBOOOJHON IMOBEPXHOCTH JKHIKOCTH S Ha
BenMunuHy AS:

A = 6AS.

KoadduimenT nponopunoHanbHOCTH 6  Has3bIBaeTcss KO3 (OUIHEHTOM
MOBEPXHOCTHOTO HATSKEHUS JAaHHOM KUIAKOCTU. M3 mpuBeneHHOM BhIie HOpMyIIbI
BUJIHO, YTO OH YHCJICHHO PAaBEH CWJIE TTOBEPXHOCTHOTO HaTshKeHUs F, geiicTByromei
Ha CAWHUIY JJIMHBI JIMHUM, OTPAaHUYMBAIONIEH KaKyr-1HOO0 YacTb CBOOOIHOM
MMOBEPXHOCTH KUJKOCTH:

F

=7

[ToBepXHOCTHOE HATSKEHUE KUIKOCTH 3aBUCUT OT IMPUPOJIbI TPAHUYHBIX CPEl
Y TeMIIePATYPhI )KUJIKOCTH.

[ToBEepXHOCTHOE HATSAKEHHE MOYKHO ONPENEIUTh PA3IMYHBIMU METOIAMMU:
METOJOM OTPhIBA KaIeslb U METOJOM MOJIHATHS )KUIKOCTH B KaIHILJISIPE.

1) Meton oTpbiBa Kamneb.

JIs W3MepeHus STHM METOJOM COOHPAlOT YCTAHOBKY IO | s
PHUCYHKY.
Hanugarot TUCTUITUPOBAHHYIO W XOpOLLO 3,,;#;@%
IPOKUIITYEHHYI0 BOAY M C TMOMOIIBIO KPaHA PErymupyloT eé ’ |
BBITEKAHWE TakK, 4YTOObI BOAA OTAECIBHBIMH KallUlAMH Tajana B |
HOJICTABICHHBIN cTakaH. JIns KalM SKUJKOCTH B MOMEHT €€ |
OTpbIBa OT KOHIIA TPYOKH cuiiol F Oyner Bec karu:  F =mg;
JIMHUSI, OTPAHUYMBAIOIIAs CBOOOJHYIO TOBEPXHOCTh JKHJIKOCTH, ™
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— JUIMHA OKPY>KHOCTH IIEUKHU KAIUIM:
l = ﬂdm.x.-

_mg Mg
Orcrona o = d MG = "~

u.K. w.K.

rane M — macca BhUTMBIIEHCS BOJIbI, § — YCKOPEHHE CBOOOHOTO MaJeHus1, N — YUCIIO
Kaneyb BOJIbl, Ou.«— BHYTPCHHUH THAMETP CTEKISTHHON TPYOKH.
2) MeTo1 ToTHATHSI )KUJIKOCTH B KalMJUIPE. _
[Ipn wu3MepeHuu, KanWUIIPHYIO TPYOKY OITyCKarOT B
CTakaH C BOJIOM M U3MEPSIOT BBICOTY MOJHATHUS BOJBI B
kanuuisipe. JKuAKoCcTh MOJHUMAETCS B KaMWUIsIpe 0 TEX MOop,
IOKA CHUJIa HOBEPXHOCTHOTO HATSKEHUsS HE ypaBHOBEeCHT cuiy | N
TSKECTH, ICHUCTBYIOIIYIO Ha TIOHATYIO BOJY:

F = Fm}lJfC1
4o 2mhg
ond= 1
phgd -
Otcrona =", ,

rlie p— TUIOTHOCTh KHIKOCTH, { — MOXYJIb YCKOPEHHUs CBOOOIHOTO majaeHus, h -
BBICOTA MTOTHATHSI JKUIKOCTH B Karmuisipe, d — muamMeTp Kanuuisipa.

X0 PABOTBHBI
| cocod: kanenvhoiii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMOTpeTh MIKAJIbI U3MEPUTEIBHBIX TPUOOPOB, OMPEICTUTH LICHY JCICHHUS.
2. Onpenenuth Maccy nmycroro crakada 1o 0,01 r.
3. U3meputrh BHYTpEeHHUN JAWAMETP CTEKJISHHOW TPYOKHA IITAaHTEHIMPKYJIEM.
Beruncnuts auametp mieiku Kamii Q.. = 0,9 d.
4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTaHOBUTH MPUOOp Tak, YTOOBI CTEKIISTHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIbHA.
5. 3aKpbITh KpaH, HAIUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCSA, YTOOBI U3
TpyOKHU BOJIa BbITeKaa OTAeIbHBIMU KarisiMu (30 — 40 kanenb B MUHYTY).
6. [loxcTaBuTh Mo TPYOKY MyCTOM cTakaH U oTcuuTath B 100 Kamens.
7. OnpenenuTh Maccy CTakaHa ¢ BOAOW, BBIYMCIUTh MAcCy BOAbI
M3 =Mmz2—Mma.
8. BrluncanTh NOBEpXHOCTHOE HATSKEHUE BOJABI IO PopMyIie:

mg
0= .
N7 .
9. Beruncionte OTHOCHUTCIIbHYIO ITOTPCIITHOCTD H3M€peHHﬁ 110 CbOpMy.]'Ie:
| O — O a6 |
o=—" — +100%.

mabn

10. Pe3ynbTarhl u3BMEepEeHU U BHIYMCIICHUI 3aMucaTh B TaOJIUITY:

22



= Kos¢ppuuuent
o . : g = 2 > MOBEPXHOCTHOI'O =
o
s % = g = 2 S = = = HATSKeHHS =
® S = = 2 = = . > 3 = 4 2
E v £ z‘E" 3 = N o = 3 = 5 E o
e Z - < =~ =) = o= o = )EE FEQ
5| 2 2| 55| 8 = z & &= | E= s SR
SS| = g = = L = TR === 2 a
N“ Qc 8 31 D Q. < = o . S‘E =°
= & (== - =
> © g s = = = & o © o £ o F
> = - N = g ©
M S

Il cioco6: kanunnapnwii
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUSL:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JICJICHHUS.
2. I3amMepuTh muaMeTp Kamuuisipa MTaHTCHIIUPKYJIEM.
3. CobpaTh yCTaHOBKY 10 PUCYHKY. OIYCTUTh KalMJUIAP B BOJY U U3MEPHUTH BHICOTY
e€ MOAHATHS B Kammuisipe (JIMHEHKOM) HaJl TOBEPXHOCTHIO BOJIBI B CTaKaHE.
phgd
4. BeIYuCIUTh TOBEPXHOCTHOE HATSKEHUE BOJIBI 10 hopMmylie: 6= T
5. CpaBHHUTH pe3yabTaThl U3MEPEHUM C TAOJMYHBIM 3HAYCHHEM ITOBEPXHOCTHOTO
HaTSHKEHUS U ONPEAEIIUTE OTHOCUTEIBHYIO IIOIPEIIHOCTb.
6. PesynbpTaThl M3MEpEeHUI U BEIYMCIICHUH 3aIIMCaTh B TAOJIUITY:
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7. CpaBHUTBH pe3yJbTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Uto Takoe MOBEPXHOCTHOE HATSKEHUE?
Kak u rie npuMeHseTcst TIOBEpXHOCTHOE HATSXKEHUE.
Ha uyTo neiicTByeT cuja mOBEpXHOCTHOTO HATSKEHUS M KaK OHA HaIpaBJieHa?
[ToueMy NOBEPXHOCTHOE HATSIKEHUE 3aBUCUT OT BHUJIA KUJIKOCTH?
N300pa3nuTh Ha pUCYHKE MOJICKYJTY KUIAKOCTH HA TTIOBEPXHOCTH TBEPAOTO Tela
IUTA CIIy4dasi CMAaYrBaHUS U HE CMAUYMBAaHUs. Y Ka3aTh KPACBOU YTOJL.
6. Uro Takoe kamwuisap? WM300pa3uth KUIAKOCTH B KamWUIIpE JUIs Cliydas
CMAYMBAHUS U HE CMAUYUBAHMUSL.

7. TloueMy >KMIKOCTH UCTIAPSAIOTCS JIETYE, YEM TBEP/bIE Tena?
23
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JIABOPATOPHAS PABOTA NeS

Has3zeanue navopamopnoiu pabomui: «A3yuyenue 3akona Oma Ajs1 y4acTKa nenu
IPH M0CJIeJ0BATEIbHOM COeIMHECHNHU NPOBOJIHUKOB.

Ilenv pabdomer: HaydUTbCS COEOUHATH MHOTPEOUTENM Pa3IMYHBIMHM CIIOcO0aMH,
OIBITHBIM IIYTEM ITPOBEPUTH 3aKOH OMa.

Oobopyoosanue: WCTOYHUK DJIEKTPUUYECKOM OHEPIHUH, PE3UCTOPBI, aMIIEPMETP,
BOJIBTMETP, PEOCTAT MOJI3YHKOBBIH, KIII0Y, COEAMHUTEIBHBIE TPOBO/IA.

Pesyabrartsi:

Dopmupyemoie J/1eMeHn bl IIK (npogpeccuonanvno-opuenmupogannoe
cooepoicanue).
— IIK 3.2 OOcayxuBaTh CETEBbIE KOHPHUTYypallMud MPOTpaMMHO-aNIapaTHBIX
CPEICTB;
Memanpeomentnyle:.

— MPII 01, MPII 02, MPII 03, MPIT 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmuule:

— I1P6 06, I1P6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okonuanuu pabomuvl oOyuaOWULICS OOJMCEH YMemb. COCTaBIATH
AIIEKTPUYECKHE 1IEMH,  IUIAHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
U3MEPUTENbHBIMA  NPUOOpPaMHU  (aMIEpPMETP, BOJBTMETP), MPOU3ZBOAUTH pacyeT
ANIEKTPUYECKUXIICTIC TIPU  Pa3IUYHbIX CIOCO0aX COEMUHEHUs TOTpeOuTeNned u
MCTOYHUKOB AJIEKTPUYECKOIO TOKA, MPOU3BOJAUTH MAaTEMaTHYECKyl0 00pabOTKy
IIOJIyYEHHBIX PE3YyJbTaTOB 3KCHEPUMEHTA W IIOIPELIHOCTEH; pellaTh 3ajadd Ha
OIpENIENICHNE CUJIBI TOKA C MCIIOJIB30BAHNEM 3aKOHOB OMa T y4acTKa LIETIH.

Teopus
DNEKTPUYECKUN TOK — YHMOPSJOUYEHHOE JBHXKCHUE 3apsKEHHBIX dacTull. Jlis
TOTO 4YTOOBI B TPOBOJAHUKE BCE BpEMsl MPOTEKad SJICKTPUUYECKUN TOK, B HEM
HEOOXOJAMMO TOJJEPKUBATh IOCTOSTHHOE JJIEKTPUYECKOE I0JI€ C€ MOMOUIBIO
HMCTOYHMKA TOKA.
OCHOBHBIMHM  XAPAKTEPUCTUKAMH DJIEKTPUUECKOTO TOKa B ILIENU SBISIOTCA
HanpsDKEHWE, Cuila TOKa, CONPOTUBJIIEHUE. 3aBUCUMOCTh MEXAY OTHUMHU
XapaKTEPUCTUKAMU YCTaHABIMBAET 3aKOH OMa:

U

1= —.

R
[ToTpeOuTenn SIAEKTPUUYECKON HSHEPrMM — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArpeBaTeNbHbIe MPUOOPHI, MPOBOAA U T. M. — O0JaNAI0T ONPEACICHHBIM

CONPOTHUBIICHUEM, IO3TOMY HMX 4YacTO Ha3bIBAlOT  «IPOBOJHUKAMK»  WJIH
pe3UCTOpaMHu.

OOBIYHO dSJICKTpPHUYECKas IIeNb COCTOUT W3 HECKOJbKHX PE3UCTOPOB,
COCIMHEHHBIX TIOCJICIOBATEIIBHO, MapalIeIbHO WM cMemanHo. CoNpoTHBIICHHUE
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ATOTO PE3UCTOPA HA3BIBAIOT KBUBAJICHTHBIM OOINEMY COMPOTHUBIICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIONTNX 1.
CxeMa TMOCJEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJEAYIOIIUM
obpazom:

R1

R2
R3

[Ipn mocnegoBaTeNbHOM COCAMHEHHHM BCE BXOIIINE B HETO MPOBOIHUKU
COEIUHSIOTCS APYr 3a JAPYroMm, T.. KOHEI[ MEepBOTO MPOBOJHUKA COCAHHSETCS C
HAYaJlOM BTOPOTO.

Cuna Toka B JIIOOBIX YacTSAX IIEMU OJHA M Ta ke (00 3TOM CBUJIETEILCTBYIOT
MOKa3aHUsi aMIIEPMETPOB):

I = I 1= f 2.
o Ecnu dyepe3 oguH NpoOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U Uepe3 BCe

OCTaJIbHBIE.

o Ecnu xoTs 661 Ha OTHOM MPOBOJIHUKE OTCYTCTBYET TOK, TO OH 00S3aTEIHHO

OTCYTCTBYET M Ha BCEX OCTAIbHBIX.

[Ipu mocnenoBaTEeIbHOM COEIUHEHUU COMPOTUBIICHUN pE3yIbTUPYIOIIEE
HaIpsHKEHUE PaBHO CyMME HaNPSKEHUHN Ha y4acTKax:

U= U;+ U,.

PesynpTupytomee  CONMPOTUBICHHE  MOCIEI0BATEIHHO COEIMHEHHBIX

MoTpeOuTeNei paBHO CyMME CONPOTUBIICHUI MOTPEOUTENCH:

R= R, +R,.
ConpoTuBjeHUE neru R, COCTOSIIIEH 13 N OJMHAKOBBIX JIaMIl,
conporusienueM Ry kaxnas, B N pa3 Goblie COMPOTUBIEHUS OAHOM JTaAMIIBL:
R = R;*n.

X0 PABOTHBI
1. CocTaBUTH IAEKTPUUECKYIO LEMb MO CXEME:

IF--H

A R1R2R3 B

1

IIpogheccuonanvro-opuenmuposaHnuvle 3a0aHUAL:
2. PaccMOTpeTh 1IKabl U3MEPUTEIBHBIX TPUOOPOB, ONPEAETUTh LIEHY JETICHUS.
3. IIpoBepuTh ANEKTPUUYECKYIO II€Mb, IIeMb 3aMKHYTh U MU3MEPUTH HAIPSKEHUS Ha
KaXIoM pesuctope. JlIsI 3TOro MNPUKOCHYTHCS HAKOHEUYHHKAMHM IPOBOOB,
MIPUCOEAMHEHHBIX K 3a)KUMaM BOJIBTMETP K KJIEMMaM Ka)X10T0 pe3UcTopa.
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4. VI3MepuTh HanpsDKEHHE HAa KOHLAX BCEH Ipynmbl pe3ucTopoB (yyactok AB), nenb

Pa30MKHYTb.
5. [poseputh cooTHOMEHUS (Uysy.= Upacu; Upacu = U1 + Uz + Us3) 1 cienath BBIBOA.
6. Beruncants ob1ee COMPOTHUBJICHUE IIPOBOJHUKOB, COEIMHEHHBIX

IMOCJICAOBATCIIbHO, PA3JINYHBIMHA CHOCO6aMI/I:
- U —
R106m - % u R206u4 - Rl + RZ + R3
u

R206m

7. Ilo dpopmyne | = BBIUUCINUTh CUIy TOKa. CpaBHHUTH €€ C TMOKa3aHUEM

aMIiepMeTpa U cJeiaTh BhIBO/I.
8. Pe3ynbTarhl n3MepeHui U BEIYUCICHUHN 3aKcaTh B TAOIUILY.

ConporuBiieHue Hanpsi:kenue Cuaa Toka
= =
= = = = =]
E 18 18 1S 19 =2 T 2228
3 o ) S 5 S [ O | D g = = | | =2 g £
o x nd Q = D -_ -_
¥ | >

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BHIBO/I.

KOHTPOJIbHBIE BOITPOCHI:
1. Kak BKJIIOYEHBI BBIKJIIOYATENb, OaTapeiika W JaMIIOYKa B KapMaHHOM
donapuke? N300pazute cxemy.
2. V300pa3uth  y4acTOK  IEMU  COJACPXKAIIMKA  JIaMIbl,  COCIUHEHHBIX
MOCTIEIOBATEBHO. [ /16 MPUMEHSIOTCS TaKue CXEMBbI?
3. Tloka3zaTh Ha cxeme, KaK MOAKIIOUUTh aMIIEPMETP U BOJILTMETP K PE3HCTOPY.
Kak MOXHO OTpeIeNNTh COPOTHUBIICHUE PE3UCTOPA IO UX TTOKA3aHHUSIM?

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomor: «A3ydenue 3akoHa Oma JJs yyacTka umenu

NpH NapauieIbHOM COeJHHEHUH POBOIHUKOB).
Ileny pabomoer: HAydUTHCS COCNUHSTH TMOTPEOUTENM PA3IMYHBIMH CIOCOOAMH,
OTIBITHBIM ITyTEM TIPOBEPHUTH 3aKOH OMa.
Ooopyooseanue: WCTOYHUK DIEKTPUYECKOM DHEPTUM, PEZUCTOPBI, aMIEPMETD,
BOJILTMETP, PEOCTAT MOJI3YHKOBBIN, KIIOU, COEIMHUTENIbHBIE MPOBOAA.
PesyabTarsl:
Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepiicanue).
— IIK 3.2 OOcnyxuBaTh ceTeBble KOH(PUIYpaluu MPOrpaMMHO-ANIMAPATHBIX
CPEIICTB;
MemanpeomemHbwle:
— MPIT 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.

— IIP6 06, I1P6 07, I1P6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okonuanuu pabomuvl  oOyuaOWUUCA OOJNXCEH YMemb. COCTaBIATH
ANEKTPUUECKHE 1IN,  IUIAaHUPOBAThb M TPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
U3MEPUTETbHBIMU  MIpHOOpaMu  (amMrepMeTp, BOJBTMETP), MPOU3BOAUTH pPACUET
AIIEKTPUUYECKUXIICTICH TMPH pa3iMyHbIX CIOCO0AaX COEAMHEHUs TMOoTpeOuTeNed Hu
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, MPOU3BOJUTh MATEMATUYECKyI0 00pabOTKy
MOJyYEHHBIX PE3YJIbTATOB HKCIIEPUMEHTa M MOTPEUIHOCTEH HU3MEpPEHHUs; pelaTh
3a/layu Ha OIpPEACIICHUE CUJIbl TOKAa C MCIOJIb30BaHUEM 3aKOHOB Oma sl y4yacTka
LEeMu.

Teopus

DJIEKTPUYECKAN TOK — YIIOPSAIOYECHHOE JIBUKEHHUE 3apPSKEHHBIX dacTul. s
TOro 4ToObl B MPOBOJHHUKE BCE BpEMSl MPOTEKAT SJIECKTPUUECKUU TOK, B HEM
HEOOXOJIMMO TOAJACPKUBATh TIOCTOSTHHOE DJIGKTPUYECKOE TI0JIE € TOMOIIBIO
HCTOYHHKA TOKA.

OCHOBHBIMH XApPAKTEPUCTUKAMH DSJICKTPUUECKOTO TOKAa B IENU SABJISIOTCA
HAIPsDKEHUE, CHUJIa TOKA, COITPOTUBJICHUE.
3aBUCUMOCTh MEXK]ly STUMHU XapaKTEPUCTUKAMHU YCTaHABIMUBAET 3akoH OMa:

u

1= —.

R
[ToTpebuTenn dSJIEKTPUUYECKONW DJHEPTUM — DIICKTPUUYECKUE JIAMIIOYKH,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, MPOBOAA U T. M. — O0JaNAIOT ONPECICHHBIM

CONPOTHUBIICHUEM, TIO3TOMY MX 4YacTO HAa3bIBAIOT  «IPOBOJHUKAMHY» WU
pE3UCTOpaMH.
Cxema mapajuieIbHOTO COSTUHEHHS IIPOBOTHUKOB BBITIISINT CJICIYIOIIAM 00pa3oM:

Fare &
Rl ﬁ]ﬁz [‘;Iﬂf_i
O—e +

[Ipy mapasienbHOM COEIMHEHUM BCE BXOIAIIME B HETO MPOBOAHUKHU OJHHUM
CBOMM KOHIIOM IIPUCOEAUHSIOTCA K OJHOM TOYKE LEenu A, a BTOPbIM KOHLIOM — K
Ipyrou touke B.

Cuia TOKa B HEpa3BETBIEHHOW YacTH LENM paBHA CyMME CHJI TOKa B
OTJENbHBIX MapajlyIeIbHO COCAMHEHHBIX NMPOBOAHMKAaX. OO0 3TOM CBHUIETEIbCTBYIOT
[IOKa3aHUs aMIIEpMETPOB:

=1+ I
Eciau BBIKpYTUTH OJHY JamIy, TO Apyras Jiammna HpOJ0JKAeT TOpeTh. ITO
CBOMCTBO WCHOJB3YIOT [JIsi TOAKITIOYCHHUS OBITOBBIX MPHUOOPOB B TOMEIICHUH.
Hanpsikenue Ha yuyactke nenu AB 1M Ha KOHIIAX BCeX MapajlieNIbHO COEAMHEHHBIX
MIPOBOJIHUKOB OJIHO U TO ¥K€.
U=U,= U,.
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OO1ee CONPOTUBIIEHUE LIENHU MPU NapAJIEIIBHOM COEIWHEHHH MPOBOJHUKOB
orpesensercs no Gopmyiie:

—_—= — 4+ —
R R, R,

CormnpoTuBiieHue uenu R, COCTOSIIEH 13 N OJIMHAKOBBIX JIaMl,
conporusienueM Ry kaxnas, B N pa3 MEHbILE CONMPOTUBIICHHS OHOMN JIAMIIbL:

R=12

n
Bo Bcex ClIydasax, Koraa HYKHO HC3aBHCHMMOC BKIIOYCHHC W BBIKIIOYCHHC

NIEKTPUYECKUX TNPUOOPOB B LENH, HCIONB3YIOT NapaUIE]IbHOE COCIUHEHHE
AJIEKTPUYECKUX YCTpOHCTB. VMEHHO mapaieNbHbIM 00pa3oM yCTAHABIMBAIOT
pO3eTKM B KBapTupax. Takoe NOAKIIOYEHHE II03BOJISIET BKJIKOYATh pa3IUYHbIE
IpuOOpBl B CETh COBEPILIEHHO HE3aBUCUMO JIPYT OT ApPYyra, U MPU BBIXOAE UX CTPOS
OJIHOT'O U3 HHUX 3TO HE BIIUAET HA pabOTy OCTAJIbHBIX.
OcHOBHBIE 0COOEHHOCTH:

o BxiroueHue w/uiu BBIKIIOYEHHE OJIHOM HAarpy3sku He Melaer padbore

OCTAJIBHBIX.
o Bce nHarpy3ku paboTaroT npu OJHOM HAIPSKEHUU.

X0 PABOTHBI
1. CocTaBUTH 3IEKTPUUECKYIO LIENb IO CXEME

-4 '

R1

AR2B
[ 1

(=
=%

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:

2. PaccMOTpeTh MIKambl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY ICTICHUS.

3. TIpoBepuTh ANEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTh HAIpPSOHKEHUE Ha
y4yacTke AB U cuily TOKa B LIETH.

4. TlepexItouuTh aMIIepMeTp U3 MaruCTpaiu B Ty WA UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&XJIOM PE3UCTOPE.

5. [IpoBeputs cootnomenust I, = I+ l2+ Isu I, = I, , cAenaTs BBIBOA.

6. Beraucnuth 00ICe CONMPOTHBIICHHE IMPOBOJHUKOB, COCAUHEHHBIX MapalieiabHO,
Pa3JIMYHBIMU CTIOCOOAMH:

Ugp. 1L 1 1 1 RiR2R3
= -4 = + + =

I Raoguy Ri Ry Ry’
/. Bprauciauth HanpspkeHue mo dopmyne U

pace, — | * Raosw. CpaBHHTB ero ¢

MOKa3aHUEM BOJIBTMETPA U CAEIATh BBIBO/I.
8. Pe3ynbraThl n3MepeHuii U BEIYUCICHUH 3aMicaTh B TAOIUILY.
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ConporusjieHne Hanpsixxkenue Cuia Toka
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9. CpaBHUTH pe3ynbTaThl U3MEPEHUN U CHIETaTh BHIBOJ,.

KOHTPOJIBHBIE BOITPOCBI:

1. Jlns ocBelleHus TpaMBaiiHOTO BaroHa uicrnodib3yercs 10 jmamrl, paccuuTaHHBIX
Ha Hanpsokenne 120 B. Kak BkmroyeHbl 3T namnbl? HampsbkeHwe B
TpaMmBaitHoil cetu 600 B.

2. N300pa3uth y4acToK IEMU COJIep KAIllUid JTaMIIbl, COeTMHEHHBIX MapalIeIbHO.
['ne npuMeHsI0TCS TAKUE CXEMBI?

3. Bocemb pe3ucTOpOB COENMHWIM MO JBa  TOCJIEIOBATEIIbHO B YETHIpE
napa’suiesibHbie BeTBU. HauepTuth cxemy coelMHeHHUS.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue naovopamopnou paoomer: «Ounpenenenue I/AC U BHYTpeHHero
CONPOTHUBJICHUS UCTOYHUKA HATIPSIZKEHUSD».

Ilenv padbomer: nHayuuthes onpenenars IJC U BHYTpEHHEE COINPOTUBIICHUE
HMCTOYHMKA TOKA.

Obopyoosanue: aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJIECKTPUUYECKOM DHEPTHH,
peocTar, KJIto4, COeIMHUTENIbHBIE TIPOBO/IA.
PesyabTarsbi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe
cooepiicanue).

— IIK 3.2 OOcnyxuBaTh cCeT€Bble KOH(PUIypalMyd MNpOrpaMMHO-aIapaTHBIX

CPEICTB;

MemanpeomenHule:.

— MPII 01, MPIT 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIPG 06, I1P6 07, I1PG 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okowyanuu pabomvr obyuarOwulics OONHCEH yMemb:  COCTABIATH
AIIEKTPUYECKHE UENH,  IUIAHUPOBAaTh M BBIMOJIHATH M3MEPEHUS  Pa3IUYHBIMU
M3MEPUTETbHBIMU npudopamMu (ammepmertp, BOJIETMETP), IPOU3BOJIUTH
MaTeMaTUYeCKyl0  OOpaOOTKy  MOJIyYEHHBIX  PE3yJbTaTOB  JKCIEPUMEHTa U
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HOFpeIHHOCTeﬁ U3MCPCHUA, peiiarb 3aaa4iu Ha OIIpPCACIICHHUE CHJIBI TOKa C
HCIOJIb30BaHuEM 3aKOHOB OMa AJIA ydaCTKa LCIIN U MOJIHOM OeIun.

Teopus

Bo3HMKHOBEHHE PAa3HOCTU MOTEHIMAJIOB HA MOJIOCAX JHOOO0r0 UCTOYHHMKA TOKA
ABJIIETCS PE3YyJbTATOM pa3leieHUss B HEM MOJOXKHUTEIBHBIX M OTPULIATEIbHBIX
3apsAA0B. OTO pa3felieHue NpoUCXOAMT Onaromapss paboTe, COBepIIAEMOi
CTOpPOHHUMHU cwiaMd. CTOpOHHME CHJIBI — CHJIBL, JICUCTBYIOIIME MPOTUB
ANEKTPUYECKOr0 TMOJII M BBINOJHAIOIIME padOTy 3a CYET KaKOW-IMOO 3HEpruw,
ITOJBEIEHHON U3BHE.

Benuunna, u3amepsiemass paboToi, coBeplIaeMOW CTOPOHHHMH CHIIAMU TIpU
NEPEeMEIEHNN E€AMHULIBI TIOJIOKUTENBHOTO 3apsga BHYTPU HCTOYHHKA TOKAa,
Ha3bIBAETCS JIEKTPOABMKYLIEH CHIIbl HCTOUHKKA ToKa (DC— &, B).

Eciu 1nens pa3omMkHyTa, TO paboTa CTOPOHHUX CHJI MpPEBPAILAeTCs B
NOTCHUUAJIbHYIO JHEPrul0 HMCTOYHMKA Toka. Ilpu 3aMkHyTOM 1enu 3ta
NOTEHLMAIbHAsL 3HEPIUsl pacXoJyeTcs Ha paboTy MO NEPEeMEUICHUIO 3apsioB BO
BHEUIHEW 1Ilemu C CcompoTuBiIeHMEM R W BO BHYTpeHHEH dYacTh LENU C
COTIPOTUBIICHUEM I,

e =IR+Ir,
T.€. € U I MOXHO ONPEIEIIUTh ONBITHBIM IIYTEM.

X0 PABOTHBI
1. CocTaBUTH NEKTPUYECKYIO LIETIH IO CXEME:

|

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.

2. PaccMOTpeTh MIKaibl aMIIepMETpa U BOJIBTMETPA, ONIPEACTUTD IIEHY JIeTICHUS.

3. [IpoBeputs 11€1b, 3aMKHYThH KJIFOU, MOJB3YSACh PEOCTATOM, YCTAHOBUTH CHIIY TOKA,
COOTBETCTBYIOIIYI) HECKOJBKUM JACIEHUSIM IIKaibl amrepMmerpa. CHATh MOKa3aHUs
BOJIbTMETPA U amIiepMeTpa. Pa30MKHYTh LIETb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHSSI CONPOTUBIIEHUE LENU IPU MOMOIIIM peocTara.

u

5. BBIYMCIUTD BHENIHUE CONPOTHBIIEHHUE LIENH, UCTIONb3ys 3akon Oma: R = T

6. Pe3ynbTaThl M3MEpeHH MOACTaBUTh B ypaBHeHue ¢ = U + Ir, onpenenuts € u I,
pelasi CUCTEMbl YPaBHECHUM:

{EZU1+|1I’, c=Ux+12r, {i=U3+|3r,
=Ux+1laor; =Usz+1I3r; =Uir+1I1r.
P Yzl Us-U, _U;-Ug

I -1 lo-13 l3—11
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/. Pa3oMKHYTh 1Lenb U WU3MEpUTh HanpskeHUEe Uguym Ha 3aKUMaxX HCTOYHHUKA
ANEKTPUYECKON SJHEPTUH IPY PA30MKHYTON BHEIIHEW LIETIH.

8. Bce pe3ynpTaThl H3MEpPEHHU U BEIYUCICHHUM 3aMKcaTh B TAOJIUILY.
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9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UTo Takoe BHEWIHSSA U BHYTPEHHSS YaCTH Lenn? YKa3aTh HAa PUCYHKE.
UYT0 Takoe CTOPOHHHE CHIIBI?
3. Ilouemy moka3zaHus BOJBTMETPA PU PA3OMKHYTOM M 3aMKHYTOM KJTFOUE
pa3In4YHbI?
Yro nazeiBaetcsa DJ1C?
UYTo Takoe BHYTPEHHEE U BHELIHEE CONIPOTUBIICHUE LIETTN?

N =

o s

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit paoomst: «OnpeneeHue TeMnepaTypbl HUTH JAMIIbI
HAKAJIMBAHHUS U MOLIHOCTH, MOTPeOIAeMOM JIaMIIOi».

Ileny pabomel: wcciaenoBaTh 3aBUCUMOCTh MOITHOCTH TOKa OT HAMNPSOKCHUS U
HAyYHUTHCS ONPEACIIATHh TEMIIEPAaTypy HUTH JIAMITHl HAaKaJTUBAHMSI .

Oobopyoosanue: SJIEKTPUYECKasd JiaMIla, MWCTOYHHK DJJIEKTPUYECKOTO TOKa,
aMIIepMeTp, BOJBTMETP, PEOCTAT TMOJ3YHKOBBINA, KIIIOY, COCAUHUTEIbHBIC
IPOBOJA.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— IIK 3.2 OOcnyxuBaTh CETEBbIE KOH(PUTYpAIIUU MPOrPAMMHO-AIIAPATHBIX
CPEACTB;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
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npeomemmuuie:
— I1P6 06, I1P6 07, TTP6 10;
— IIPy 07, ITPy 08, IIPy 09, I1Py 12.

Ilo  oxonuanuu pabomuvl obyualoOwulca O0JdHCEH YMemb: COCTaBIAThH
AIIEKTPUYECKHE UENH,IJITAHUPOBATh W BBIINOJHATH HKCIIEPUMEHTHI C IOMOIIBIO
pa3MYHBIX HM3MEPHUTEIBHBIX MPUOOPOB (amrepMeTp, BOJIBTMETP), IMPOU3BOIUTH
MaTeMaTHYeCKyl0  00pabOTKy  TMOJYyYEHHBIX  pe3yJbTaTOB  AKCIEpPUMEHTa W
MOTPEITHOCTEMN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOUEHUH PAOOTAET B IKCTPEMAIbHBIX YCIOBHSIX
IpU TOKaX, KOTOPBIE IMPEBBIIIAIOT HOMHUHAIBHBIN, YTO MPUBOJUT K YCKOPEHHOMY
M3HOCY HUTH HaKajla U MPEeXICBPEMEHHOMY BBIXOY JIAMITbI U3 CTPOsI, 0COOCHHO MPHU
MPEBBIICHUSX HAMPSKEHUS B MUTAIOLIEH CETH.

[Ipu npopomkuTeNbHOW pabOTe JIaMIlbl HaKaJMBaHMUS €€ HUTh Hakaja IOJl
BO3JICWCTBHEM  BBICOKOW  TeMIepaTypbl HarpeBa IOCTEIEHHO HCIapsieTcs,
YMEHBIIASICh B JIMAMETpe, pBeTcs (meperopaer). Uem BhIle Temmeparypa HarpeBa
HUTW Hakama, TeM OoJjblle cBeTa u3inydaeT Jjamna. llpuy 3TOM HHTEHCHBHEe
MPOTEKAET NPOLECC HCMAPEHUS HHUTH, U COKPALIAETCS CPOK CIYXKOBI JIaMIIbI.
[loaToMy a1 namMn HakajdMBaHUs YCTAHABIMBAETCS Takas TeMIlepaTypa Hakaia
HUTH, TpU KOTOPOM oOOecreuynBaeTcss HEeOoOXOoAuMash CBETOOTAaya JaMIlbl |
oTpesieNieHHas MPOIOJKUTEIBHOCTD €€ CITYKOBbI.

C To4KM 3peHus KIaCCUUECKOU PJIEKTPOHHOU TeopuH JiBa gakropa: 1) yuactue
AIIEKTPOHOB B XAOTUYECKOM JIBIDKCHHH (HApsAIy C HaIpaBJICHHBIM) M 2) HAIWYUE
COYJIapEHUI JIEKTPOTEI C MIOHAMH KPUCTAJUIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
AIIEKTPUUECKOE COITPOTHUBIICHHUE TPOBOIHUKA 3JIEKTPUUECKOMY TOKY. C yBeJIMUeHUEM
TeMIIEpaTypbl BO3pPACTAET CKOPOCTh XAOTHUYECKOTO [BHXKEHUS, a TaKke YHUCIO
COYJIapEHHUI 3JIEKTPOHOB, YTO AOJKHO MPUBECTH K YBEIWYEHUIO CONPOTHUBICHUS
MPOBOJIHUKA. DKCIEPUMEHTAJIBbHO YCTAHOBJIEHO, YTO JUIsl METAJJIOB YBEJIMYEHUE
CONPOTHUBJIEHUS C TEMIIEPATYPOM BbIpAKAETCSI 3aBUCUMOCTHIO:

R; = Ry(1+ at)

rne Ry — comporuBineHne mnpoBoaHuka mnpu Temmeparype 0 °C, Ry —
COTPOTUBJICHUE MPOBOJHHUKA MPU TeMIepaTrype t, o — TepMHUECKUH KOdPPUITUEHT
CONPOTHUBJIEHUSI JTAaHHOTO METajlla, OH TOKAa3bIBA€T HAa KAaKyH YacTb HU3MEHSIETCS
CONPOTHUBJIEHUE MTPOBOJAHMUKA MpU HAarpese ero Ha 1 °C. Y 4KhCThIX METAIIJIOB MOPSAKA

103 —
rpagyc

rceneayeMoit namms 4,8-1072

, y CILIaBOB MeHbIe. Y Bojib()pama, M3 KOTOPOrO H3TOTOBJIEHA HUTH
1
:c'

TeMneparypy packaa€HHOW HUTH, MOXXHO ompeneauTb no dopmyne 7T =
Rr —Ro y .
oR. @ CCIM M3BECTHBI €€ CONpOTHUBIICHHE R, npu »s10it Temmeparype wu
0
conporusieHue Hutu RO npu remneparype 0 °C:

MOIIHOCT, TOKa — BEIWYMHA, XapAKTEPU3YIOLIass, C KaKOW CKOpPOCTHIO

coBepInaeTcs paboTa Toka.
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[Ipu 3amMBbIKaHUW DJIEKTPUUECKOW IIENMU HAa €€ y4acTKe C COMpOTUBIEHHEM R,
tokoM |, HanpsikenueM Ha koHnax U mpowusBoautcs pabota A
A=1Ut=I°Rt= U?Zt :
BenuunHa, paBHas OTHONICHHIO pabOTHI TOKa KO BPEMEHH, 32 KOTOpOE OHa
COBepIIIaeTCs, HA3bIBACTCSI MOIITHOCTRIO P:

A
p=2.

U 2
CnenoBatensao, P =1U = I°R = =

3aBucuMocTh P oT U MOXXHO UCCIe10BaTh SKCIEPUMEHTAIIBHO.
PaGota snextpuyeckoro Toka B CU Beipaxkaetcst B ;koyisx (/x), MOIIHOCTH
— B BarTax (B1).

X0 PABOTbBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb II0 CXEME:!

S

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:

2. PaccMOTpeTh MmIKambl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY ICTICHUS.

3. IlpoBepuTh 1IeTIb, 3aMKHYTh KIIOY, TOJB3YsACh pPEOCTATOM, YCTaHOBHUTH
HavMMeEHbIIIee 3HaUeHue HarpsikeHusl. CHITh MMOKa3aHUs BOJBTMETPA U aMIIepMETpa.
Pa3oMKkHYTH 1IETIB.

4. TlocTeneHHO BBIBOJSI PEOCTaTa, CHATh HECKOJBKO pa3 MOKa3aHUs aMIlepMeTpa U
BOJIbTMETpPA.3HAYEHUS CHIIBI TOKA BHIOMPAIOT TAKUMHU, NMPU KOTOPBIX HUTH JIAMITBI HE
CBETUTCS, CBETUTCSA KPACHOBATHIM I[BETOM U CBETUTCS C MAKCUMAJIBHON SIPKOCTHIO.

5. Iyt Kaxa0ro 3HAUCHUS HAMPSKEHUS ONPEIeTUTh:

1) momHOCTHP = U, motpebnsemyto 1aMIion,

U
2) conpotuBneHne Ry = 7" HUTH HaKana,
) Rr —Ro
3) remnepatypy e€ Hakayia T = Ry

rae Ro— compoTuBiieHre HUTH JaMIIbl TIPYU KOMHATHOW TEMIEpaType;
0 — TEMIEPATypPHBIA K0P (ULUEHT cOnpoTHBIEHUs Bobhpama (a = 0,0048 K1),

B mepBom ombiTe, KOTAa TOK B IIEMM MUHUMAJICH, & CBEYCHHE MOJHOCTHIO
OTCYTCTBYET, TeMIepaTypy HUTH Hakalda MOXHO CUuTaTh KOMHATHOM. [lockoibky
IpU CBEUEHUHU JIaMIIbl B TOJIHBIM HakaJl TeMIleparypa HUTH OYEHb BBICOKA (~
2000°C), To mna npuOIU3UTETHEHOTO MOJCYETa TEMIIepaTypbl MOXKHO MPHHSTH, YTO
BeaMunHa Ro ¥ ecTh 3HaueHHWE CONMPOTUBJICHHMS HUTH Hakajga, KOTopoe Oyaer
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MOJIYYEHO B IEPBOM OIIBITE.
6. Pe3ynpTaThl ©3MEpPEHUN U BBIUMCIECHUN 3aHECTU B TAOJIUILY.

= = ]
= = sE & = =
g bl

Z 2 = = = 3 =& _© Z 2

= | 2= = 4 S v E 0 == S = = =

= = = = HE,: = B :éom Q‘g =

= = = - O S | E 82 = = @ = <
= me c < SEEm g':‘O g%;& EE X 2. &
o ﬁc«j Z o Elc’z“m“[r g = E K 2 S 5 Y

3! =" = S A H < < 2, =2

z = = = g == ) = & =

s £ : | F ¢ 23 22%E |Z¢g 2

= 3 = = = = =% = = =

S ) s ()

@) O U= b =

7. I[TocTpouTh rpadyik 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOISIEMOI JTAMITOHN, OT HAIIPSKEHUS Ha €€ 3aKuMax;
2) cONpOTHBIICHUS HUTU HaKaJla JJaMIIbI OT €€ TeMIEePaTyphl.

8. CpaBHUTH pe3yJabTaThl U3MEPEHUI U ClI€TaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Uto Ha3bIBaIOT pabOTOM TOKA, MOITHOCTBIO TOKA?
Kakumu criocobamMu MOKHO OIIPENETUTh MOIIHOCTh TOKa?
3. Kak orTpakaercs pocT Temmeparypbl HHTH Hakajga JlaMIIbl Ha €€
CONIPOTHBJIEHUE U HA BBIJCISEMYIO B HE MOIIIHOCTB?
B xakue BUIIBI SHEPTUH MOXKET MPEBPAIIATHCS JIEKTPUUECKAST SHEPTUs?
Jlamnbi, 200-BartHass u 60 BaTTHasg, pacCuUTaHbl HA OJIHO HAaIpSHKEHUE.
CornpoTuBIiieHHE KaKO# JIaMITbl OOJIBIIIE i BO CKOJIBKO pa3?
6. Ot HarpeBaTeNbHOW CIUPAIM OTPE3au MOJOBUHY, Ipyra MOJIOBUHA OCTAIACh
BKJIIOUEHHOM B LENb. BO CKONBKO pa3 M3MEHUTHCS BBIACIAEMOE Ha HEU
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

N =

o B

JIABOPATOPHAS PABOTA Ne 9

Haszeanue naoopamopmnoii paoomwvi: «U3yuyeHue sIBJICHHSI JIEKTPOMATHUTHOM
UHAYKITAW.
Ilens pabomoi: N3y4UTh SBICHUE DJIEKTPOMArHUTHON MHIYKIIHAH.
Obopyodosanue: TAIBLBAHOMETP, KATYIIIKA, COCIMHUTEIbHBIC TPOBOAA, MATHUT.
PesyabTarsl:
Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— IIK 3.2 OOcnyxuBaTh CETEBbIE KOH(PUTYpAIIUU MPOrPAMMHO-AIAPATHBIX
CPEIICTB;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
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npeomemmuuie:
— I1P6 06, I1P6 07, TTP6 10;
— IIPy 07, ITPy 08, IIPy 09, I1Py 12.

Ilo  okonuanuu pabomvl obyuarowutics O0adCeH yMemb: TPOBOIAUTH
HaOIIOACHUS IUIAHUPOBATh M BBIIOJIHATh SKCHEPUMEHTBI C IOMOIIBI PA3THYHBIX
npuOOpPOB, COCTABIATH DJIEKTPUUECKHUE IIETH, MPUMEHATH MOJTYYCHHbIE 3HAHUS IO
¢busuke 17151 00BbSICHEHUS HA0II01aeMOe SABJICHUE JIEKTPOMArHUTHON MHAYKIIUU.

Teopus
B 1831 r. ®apaneit oOHapyXuj, 4TO B 3aMKHYTOM MPOBOJIAIIEM KOHTYpE IpH
M3MEHEHUH MAarHUTHOTO TOJISI BO3HUKAET AJEKTPUUYECKUNA TOK. DTOT TOK Ha3BaJIH
WHIYKIMOHHBIM TOKOM. WMHAYKIHMOHHBIA TOK B KATYIIKE W3 METAUIMYECKOU
MIPOBOJIOKU BO3HUKAET MIPU BIBUTAHUU MarHWTa BHYTPb KaTYIIKU U IIPU BbIJBUTAHUH
MarHuTa M3 KaTymkd (puc. a), a TakkKe NpU H3MEHEHUU CUJIbl TOKa BO BTOPOU
KaTyIIKe, MArHUTHOE I0JI€ KOTOPOM MPOHU3BIBAET MEPBYIO KATYIIKY (pHC. 0).
a) 0)

SIBneHuEe BOZHUKHOBEHUS 3JIEKTPUYECKOrO TOKA
B 3aMKHYTOM IPOBOJAIIEM KOHTYpE NP M3MEHEHHMSIX MArHUTHOTO IIOJI,
IIPOHU3BIBAIOIIETO KOHTYP, HA3bIBACTCS 2/IeKMPOMASHUMHOU UHOYKYUELL.

[losiBneHue HIEKTPUYECKOr0 TOKAa B 3aMKHYTOM KOHTYpE IMPU H3MEHEHUSX
MAarHUTHOTO TOJIsl, MPOHU3BIBAIOLIETO KOHTYpP, CBUIETEIBCTBYET O JEHCTBHHM B
KOHTYpE CTOPOHHHMX CHJI HEDJIEKTPOCTATUYECKOW MPHUPOAbI UM O BO3HUKHOBEHUU
OJ1C nnaykunu.

KonuuecTBeHHOE ONKMCaHUE SBJICHUS JIEKTPOMArHUTHOW MHAYKIIMU JAaeTCs Ha
OCHOBE ycTaHOBJIeHHs cBsi3M Mexay OC MHAYKIUMU U QU3NYECKONW BETUYMHOM,
Ha3bIBAEMOW MarHUTHBIM IIOTOKOM.

OKCIiepUMEHTaJIbHOE — HcclieioBaHue 3aBucuMoctd  JJIC  HMHAYKIUUA OT
W3MEHEHUS  MArHUTHOTO  IIOTOKAa  MPUBEIO K  YCTAHOBJEHUIO  3aKOHA
ANEKTPOMAarHuTHOM  mHAyKIuu: OJIC MHAYKOMM B  3aMKHYTOM  KOHTYpE
IIPONOPILMOHAIBHA CKOPOCTH HM3MEHEHUsT MATHUTHOIO MOTOKA 4Y€pe3 MOBEPXHOCTb,
OrPaHUYECHHYIO KOHTYPOM.

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. CoOpaTh 1€Mb TaK, KaK 3TO MOKa3aHO Ha PUCYHKE:
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2. IlepeaBuras MarHuT yepe3 MOJIOCTh KaTYIIKH, KaK MOKa3aHO Ha PUCYHKaX a) — T),
OTMETUTH B KAXKJOM CIIy4ae OTKJIIOHEHUE CTPEJIKH rallbBAHOMETPA.

4. 3ambIKasi 1 pa3MbIKas 11eTb, OTMETUTh OTKJIIOHEHHE CTPEIIKH raIbBAHOMETDA.
5. CoOpats 1enb, 1300paxkEHHYIO HA PUCYHKE.
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6. IlepenBuras KaTymiky 4depe3 MOJIOCTh JIPYroil KaTyIIKH, OTMETUTh OTKJIOHEHHE
CTpPEJIKH rajbBaHOMETpA.
7. CpaBHUTBH pe3yIbTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MAarHUTHBLIM MoJ1eM? YeM OHO cO3/1aeTCs ¥ Ha YTO JICUCTBYET?
2. Uto Ha3BIBAIOT SABJICHUEM JICKTPOMArHUTHOW WHIYKITACH?
3. Uto Ha3BIBAIOT MArHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue nabvopamopnon pabomoer: «M3ydyeHue 3aBHCHMOCTH IEepPHOAA
KO0J1Ie0AHUIT HUTAHOTO MASITHUKA OT JJIMHBI HUTH.

Ilenv pabomoer: N3y9nTh 3aBUCUMOCTD TIEPHOJIa KOJICOAHUN HUTSHOTO MAasTHHKA OT
JUIMHBl HUTH, HAYYUTHCA OIPEACNSTh YCKOPEHHE CBOOOTHOTO TMAJEHUs C
MTOMOIIIbI0 MATEMATHYECKOTO MasiTHUKA.

Obopyoosanue: 1ITaTUB C JIEPXKATEIEM, IIAPUK, MOJBEUICHHBIM HA HUTU JJIMHOMN
okoino 1 M, mpoOka, uU3MepUTENbHAs JIEHTA WM METpoBas JIMHEHKa,
ITAHTEHIIUPKYJIb, CEKYHIOMED.

Pe3yabTarthi:

Dopmupyemboie 371eMEeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepicanue).

— IIK 3.2 OOcnyxuBaTh cCeTE€Bble KOH(PUIypalMyd MNpOrpaMMHO-aIapaTHBIX

CPEACTB;

MemanpeomemHuwle:

— MPII 01, MPII 02, MPIT 03, MPIT 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHnule:

— IIP6 06, I1P6 07, I1P6 10;

— IIPy 07, IIPy 08, ITPy 09, IIPy 12.
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Ilo oxonuanuu pabomwvl obyuarowutics 00NdHCeH yMemyb: TIAHUPOBATH U
NPOBOJIUTh M3MEPEHHS  C TOMOIIBI0 PA3IUYHBIX HM3MEPUTENBHBIX PUOOPOB,
OOBSCHATH HaOMOJaeMble (PU3UYECKHE SIBJICHMS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy MOJYYEHHBIX PE3YyJbTATOB SKCIIEPUMEHTA M TMOTPEIIHOCTEH H3MEpEHUS;
(hopMyIIMpOBATH MOHATHE KOJIEOATENHFHOTO JABMKEHHUSI U €r0 BUJIOB; PelllaTh 3a/lau Ha
HaXOXKJIEHUE IMapaMeTPOB KOJeOATEITHHOTO IBUKEHHUS.

Teopusn
MaremMatnyeckuM  MasATHUKOM  Ha3bIBA€TCS  MaTe€pUalibHAsg  TOYKA,
MOJIBEIICHHAS! HA HEBECOMOW W HEPACTSIKUMOM HUTH. MOJEIIBI0O MOYKET CIIYKHUTh
TSDKENBIN APUK, Pa3MEpPbl KOTOPOrO BEChbMa MaJIbl 10 CPABHEHUIO C JJIMHOW HUTH,
Ha KOTOPOW OH MOJIBEIIEH (HE CPaBHUMBI C PACCTOSIHUEM OT ILIEHTpa TSXKECTH O
TOYKH ITOJBECA).
Yuénpie ['amuiieit, Heroton, beccens u npyrue yCTaHOBWIM CIEAYIOLIHE
3aKOHBI KOJICOAHUST MAaTEMATUYECKOTO MasTHUKA!

1. Tlepuon xosiebaHUsT MATEMAaTHUYECKOTO MAasTHUKA HE 3aBUCUT OT MacChl
MasATHUKA U OT aMIUIATYbI, €CJIA YrOJl pa3Maxa He MpeBbIlIacT 6°.

2. Ilepuon konebaHusg MaTEMAaTHYECKOTO MAasTHHKA MPSMO MPOMOPIIMOHATICH
KBaJIpaTHOMY KOpHIO M3 JUJIMHBI MasiTHUKA U OOpaTHO MPOMOPIHOHATICH
KBaJIpaTHOMY KOPHIO U3 YCKOPEHHUs CBOOOIHOTO TMaJICHUSI.

Ha ocHoBaHuMu »THUX 3aKOHOB MOXKHO HamucaTh (opMyny s mepuoia

KOJICOAHMIA: T=2n \g .

X0 PABOTBHBI
IIpogeccuonanvro-opuenmuposanHule 3a0aHUA.
1. PaccmoTpeTh 1Ikajbl H3MEPUTENbHBIX IPUOOPOB, ONPEASTUTD IIEHY JCICHNUS.
2. [TocTaBuTh MITATUB Ha Kpai cTOJA.
3. 3axaTb HUTh MasTHUKA 3a CBOOOJHBIM KOHEI MEXAY ABYMsI TMOJOBHHKAMH
pe3aHoil mpoOKH B JepKaTesie MTaTUBa.
4. VIamepuTh Npu TOMOINM INTAHTCHIUPKYJS IHAMETp IapuKa, HAWTH paanyc
napuka I.
5. Usmeputh anuHy HUTHlo, HAWTH JUTMHY MasSTHUKA (JUTMHA MasTHHUKA CYMTACTCS OT
HUYKHETO Kpas MPOOKH /10 IIEHTPA TSHKECTHU IIapUKa)
= lo+r.
6. OTKJIOHUTH IIApUK HA HEOOJbIION yroi, He Oosbiie 10°, ¥ OTIYCTUTb.
7. Ilo cexyHaoMepy OMpeNeanTh BpeMs, 332 KOTOPOE MasTHUK COBEPUIMI N MOJHBIX
kosiebanuii (Harpumep, 100 konebanHwmit).

8. Beruncauth nepuos moaHOTo KoyieOaHus MasiTHUKA IO opMyJie: =7
) 4l
9. Beruucanth yckopeHue CBOOOTHOTO MaACHMs, 110 (HopMyJIe: g=—7

10. TIoBTOpUTH OMBIT /IBa pa3a MPU PA3TUIHBIX JTJTUHAX MasTHUKA.
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11. W3 Bcex HaWIEHHBIX 3HAYCHWHA YCKOPEHHWS CBOOOJHOTO TAaJEHUS BBIYUCIIHTH
CpeaHee 3HaUYCHUE.

12. CpaBHUTH HalJICHHOE 3HAYEHHE YCKOPEHUsI CBOOOIHOTO MaJACHUS ¢ TAOTUYHBIM U
OTIPEJICIUTh OTHOCUTEIBHYIO MOTPEITHOCTh U3MEPEHUS 110 (hopMyJIe:

|g_gma6ﬂ| 0
= - 100%
9ma6a
13. Pe3ynbpTaThl H3MEpEeHHIA U BBIUMCICHUM 3aKicaTh B TaOJIUILY.
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14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Uto Takoe MexaHW4YeCcKue Kojaebanus?
2. Yto Ha3bIBAIOT aMILUIUTYI0M Konebanuii? [lokazaTs €€ Ha puCyHKe.
3. Tloka3aTh Ha pUCYHKE BHIBI MAasTHUKOB, 3amucaTh (OPMYIIbI, KOTOPBHIM
PaCcCUUTHIBAIOT MEPUOJ KOJICOAHUI ITUX MasTHUKOB.

4, Kakue koyie0aHUs Ha3bIBAIOT CBOOOJHBIMU W BBIHYKIeHHBIMH? [IpuBectn
IPUMEPHI.

5. Kakue xoneGanusi Ha3bIBAIOTCS 3aTyXalOIUMH U He3aryxaroumumu. [louemy
konebanust 3aryxator? WM300pasuTh Ha pucyHke Tpaduky 3aTyXawluxX H
HEe3aTyXaroIMX KOJeOaHmi.

JIABOPATOPHAS PABOTA Nell

Ha3zeanue naovopamopnoit paoomuet: «A3yyenue nuHTepphepeHIIun CBETA.

Ilenwv pabompr: M3yunTh UHTEP(PEPEHIIUIO CBETA.

Obopyoosanue: MbUILHBIA pAaCTBOP, MIPOBOJOYHAS pAMKA, JICKTPUUECKAS JTaMITOYKa,
HUCTOYHUK DJICKTPUUECKON SHEPTUU ISl MUTAHUS JTaMIIOYKU, COCAMHUTEIbHbIS
POBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIJIACTUHBI, KOMITAKT-/TUCK.

Pe3yabTarthl:
Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).
— IIK 3.2 OOcnyxuBaTh CETEBbIE KOH(PUTYpAIIUU MPOrPAMMHO-AIIAPATHBIX

CPEJICTB;
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Memanpeomennule:

— MPIT 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemubie:.

— I1P6 06, I1P6 07, TTP6 10;

— IIPy 07, ITPy 08, IIPy 09, I1Py 12.

Ilo oxonuanuu pabomwvl obOyuaOWUICA OOAMCEH YMemb: TPOBOJUTH

HAOIIO/ICHUS, TUIAHUPOBATh U BBIMOJIHATH SKCIEPUMEHTHI, OOBSICHATH HAOII0aeMOe
ABIIeHUE (MHTEepPEPEHIIMOHHAS KApTHUHA);

Teopus

NuTepdepeHiuss — SBICHHE XapaKTEpHOE J[UIsl BOJH JIIOOOW MPUPOJIBL:
MEXaHUYECKHUX, JIEKTPOMArHUTHBIX.

WuTepdepenius BoIH — CIOKEHUE B MPOCTPAHCTBE ABYX (MM HECKOIBKHUX)
BOJIH, IIpY KOTOPOM B Pa3HbIX €ro TOYKaxX IOJIy4aeTcs YCUJICHHE WM OcllalJieHne
PE3yNbTUPYIOLIEH BOIHBI.

Jlis oOpa3oBaHus YCTOMUMBON MHTEP(EPEHIIMOHHON KapTHHBI HEOOXOIUMBI
KOT€pEHTHbIE (COIJIaCOBAaHHBIE) HCTOYHUKU BOJIH. KoOrepeHTHhIMH Ha3bIBalOTCA
BOJIHBI, UMEIOILIME OJJUHAKOBYIO YAaCTOTY U MOCTOSIHHYIO Pa3HOCTh (as3.

WnTepdepennmeil cBera Ha3bIBAIOT MPOCTPAHCTBEHHOE IE€pepacipeeieHue
CBETOBOTO MOTOKA MPHU HAJIOKEHUH JBYX (MJIM HECKOJBKHX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B pe€3yJbTaT€ 4YEro B OJHUX MECTaX BO3HHUKAIOT MAKCUMYMBbI, a B JIPYIUX
MUHHUMYMbI THTEHCUBHOCTH (MHTEp(EpEHIIMOHHAs KapTHUHA).

HNuTtepdepeniueit cBeTa OO0BsICHAETCS é‘?
OKpPaCKa MBUIbHBIX IIy3bIDE M TOHKHMX \
MAacCJIHBIX IUIEHOK HA BOJE, XOTA MBUIBHBIA
pPacTBOpP U Maciio OECIBETHBHI. N 2

CaeToBbIE BOJIHBI YaCTUYHO \ | A
OTPaXarTCs OT IOBEPXHOCTH TOHKOM IUIEHKH, /
YaCTUYHO NPOoXOJT B Hee. Ha BTopou rpanuie /
IUVIEHKA  BHOBb  IPOMCXOAUT  YaCTUYHOE o
OTPaKEHUE BOJIHBI. " ‘f d

CBeTOBBIE BOJIHBI, OTPAXXEHHBIE ABYMS
MOBEPXHOCTSAMU TOHKOW TUIEHKH, PAcCHpOCTPaHSIOTCS B OJHOM HAaNpaBJICHUH, HO
MPOXOJST pa3Hble MyTH.

[Ipy pa3HocTM XoAa, pPaBHOM YETHOMY YHCIy JUIMH  [IOJYBOJH

L

A .
[ =2k - EHa6JIIO)IaeTCH nHTEp()EPEHIMOHHBIN MakcuMyM, Tae k=0; £ 1; £ 2; £ 3;...
HUtepbepeHITMOHHBI MHUHUMYM HAOJIFOMAaeTCsl TPU Pa3HOCTH XOJ1a, PaBHOM

A
HeyeTHOMY uuciy jutkH nonyBoiH [ = (2k + 1) 'S
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[lupuna uHTEP(HEPEHIMOHHON MOJIOCHl BBIPA3UTCS COOTHOLIECHHEM: AX = 5/1,

d

JJINHa CBETOBOM BOJIHBI: A = EAX , UHUCJIO IIOJIOC N, KOTOPBIC MBIl YBUIHM,

OTIPEICIIACTCS CTEIIEHBbI0O MOHOXPOMATHIHOCTH AJAA: N = A/AL

Korna BBITIOJTHAETCA YCIOBUE MaKCUMYyMa ISl OJTHOW JJIMHBI CBETOBOM BOJIHBI,
TO OHO HE BBHITIOJHACTCS s Apyrux BojH. [loaToMy ocBeméHHass OeabIM CBETOM
TOHKasi [IBETHas Mpo3padyHas IJIGHKA KaXeTCsd  OKpallleHHOW.  SIBieHue
uHTephEpPEHIIMM B TOHKUX IUUICHKAX MPUMEHSCTCS IS KOHTPOJS KadecTBa
00pabOTKH MOBEPXHOCTEH, JIsl MPOCBETICHUS ONTHKHU.

NuTepbepeHmonHas KapTUHA — PETyJsIpHOE depeaoBaHue obacTei
MOBBIIICHHON U ITIOHMKEHHOM MHTEHCUBHOCTH CBETA.

Nutepdepeniius cBeta — MNPOCTPAHCTBEHHOE TNEpepaclpeiecsieHue SHEPruu
CBETOBOI'O H3JIYYCHMS TMPHU HAJOKEHUM ABYX WM HECKOJBKMX CBETOBBIX BOJIH.
CrnenoBarelbHO, B SIBICHUSAX HUHTEpPepeHIMH W AUGPaKIIMU CBETa COOIIOACTCS
3aKOH COXpaHeHHus »Hepruu. B obmactu mHTEphEpEeHIIMM CBETOBAs dHEPTUS TOJIBKO
nepepacnpeaesseTcsi, He IpeBpalasch B Apyrue BUibl SHepruu. BospacTtanue
DHEPIUM B HEKOTOPHIX TOYKAX HWHTEPHEPEHIMOHHOW KapTHHBI OTHOCUTEIHHO
CyMMapHO# CBETOBOM PHEPIUU KOMIIEHCUPYETCS YMEHBIIICHHUEM €€ B IPYTUX TOUKaX
(cymmapHasi CBETOBasi SHEPIrusi — 3TO CBETOBAsi SHEPTUs JBYX CBETOBBIX IYYKOB OT
HE3aBUCHUMBIX ICTOYHHUKOB).

CBeTiible MOJIOCKM COOTBETCTBYIOT MaKCUMyMaM DJHEPTrUM, TEMHBIE —
MUHUMYyMaM.

X0 PABOTBHBI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. ITposectu OIIBIT 1:
1) onyCTUTH NPOBOJIOYHYIO PAMKY B MBUIBHBIN PacTBOD;
2) npoHabIt01aTh U 3apUCOBATh UHTEPPEPEHIIMOHHYIO KaPTUHY B MBUILHOM IJICHKE
(TIpu OCBelEHUY TUICHKU OEJIbIM CBETOM (OT OKHA WJIH JIAMITbI) BO3HUKAET
OKpallluBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHI IIBET, BHU3Y — B KPACHBIN 1IBET);
3) caenaTh BBIBOJL.
2. ITposectu OIIBIT 2:
1) ¢ TOMOIIBIO CTEKISTHHOM TPYOKH BBIITYTh MBUTGHBIN Ty3BIPh;
2) npoHabmoAaTh 3a HUM (IIPU OCBEHICHUH €ro OenbiM CBETOM HAOII0JaoT
oOpa3oBaHHE IIBETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEI; IO Mepe yMEHbBIICHUS
TOJIITUHBI TUICHKH KOJIbIIa, PACIIUPSSACH, TIEPEMEIIAOTCS BHU3);
3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY,
4) cnenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmiaTenpbHO MPOTEPETh CTEKISHHBIE TUTACTMHKH, CJIOXHTh X BMECTE M CXKaTh
najbllaMu;
2) mpoHaOmofaTh UHTEPHEPEHIIMOHHYIO KapTUHY (M3-32 HEWJACATbHOCTH (POPMBI

COTIPUKACAIOLIMXCA TMOBEPXHOCTEH MEXIy IUIACTUHKaMHM OO0pa3yloTcs TOHYaiIme
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BO3/YIIHBIE IMyCTOTHI, JAOLIUE SPKUE PAAyKHbIE KOJbIIEOOpa3HbIE WM 3aMKHYThIE
HeTpaBWIbHOW (OPMBI TOJIOCH; MPU W3MEHEHUH CHJIBI, C)KUMAIOIIEH IIACTUHKHY,
pacrioyio)keHue W (opMa TOJOC H3MEHSIOTCS Kak B OTPaKEHHOM, Tak M B
HPOXOJISIIEM CBETE);

3) 3apucoBaTh yBHJICHHbIC KAPTUHKH,

4) cnenatb BBIBOJ.

4. TIposectu OIIBIT 4:

1) mONOXUTH TOPU3OHTATILHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) mpoHabo1aTh HHTEP(HEPEHIIMOHHYIO KapTUHY;

3) onmcath uHTEP(HEPEHIIMOHHYIO KapTUHY,

4) cnenaTh BBIBOJ.

5. CpaBHUTH pe3ynbTATHI OINBITOB U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
Uro Ha3biBaeTcs uHTEp(depeHueii ceera?
Kaxoe ycinoBue HeoOxonumo A untepdepeHium ceera’?
3. Kakoit Bum wumeer uHTepdEpeHIIMOHHAS KapTWHA B CIlyda€ MOHO-
XpPOMaTH4YECKOTro cBeTa?
Kax onpenensieTcst aAyinHa CBETOBOM BOJIHBI IIpU UHTEpdEepeHIuu cBeTa’?
[ToueMy MBUIBHBIE TY3bIPH UMEIOT PATYKHYIO OKPACKY?

N =

o b

JIABOPATOPHAS PABOTA Nel2

Ha3zeanue naoopamopnuoii pabomer: «A3ydyenune 1uppaKkumu cBeTa.
Ileny padbomur: v3yunTh AUGpaKkUUU CBETA U ONPEIETUTh JJIMHY CBETOBOM BOJIHBI.
Oobopyoosanue: npudOp AJIs ONPEACIICHUS TJIUHBI CBETOBOW BOJIHBI, MOJCTABKA JJIs
npubopa, AUPpaKIMOHHAS PEMIETKA, WCTOYHHK CBET (JIaMIIOYKa C TPSIMOM
HUTBIO HAaKajla B MaTPOHE).
PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe
cooepoicanue).
— IIK 3.2 OOcnyxuBaTh CETEBbIE KOHPUTYpAIIMU MPOrPAaMMHO-AIAPATHBIX
CPEJICTB;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:
— IIPG 06, I1P6 07, I1PG 10;
— IIPy 07, IIPy 08, ITPy 09, IIPy 12.
Ilo  oxonuanuu pabomwvl obOyuarowulics OO0NdHCEeH YMemb. TPOBOJIUTH
HaOIIOCHNS, TUTAHUPOBATh U MPOBOAUTH M3MEPEHUS PA3TUYHBIMU HU3MEPUTEITbHBIMU
npuOopaMu; TPUMEHATHh TOJYyYCHHBbIC 3HAaHUSA 10 (u3uKe g OOBICHEHUS
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HAO0JII0JTaeMOro  SIBJICHUS, AHAJIM3UPOBaTh COCTaB JJIEKTPOMArHUTHBIX H3ITyYCHUH;
NPOU3BOIUTH MATEMATUYECKYIO 00paOOTKY MOTYYEHHBIX PE3YJIbTaTOB SKCIIEPUMEHTA.

Teopusa

Hudpakuuss — sBICHUE OTKJIOHEHHUS BOJIHBI OT  MPSIMOJMHEHHOTO
pacnpocTpaHEHus MPU MPOXOKIACHUHN Yepe3 Majble OTBEPCTUS U OTMOAHUU BOJHOM
MaJbIX MpensTcTBU. Pasmepbl mpensarcTBuil (OTBEpCTU) JOJDKHBI ObITh MEHbIIE
WIA COM3MEPUMBI C JJIMHOW BONHBI. CyIIECTBOBAHHE STOTO SBIEHUS (TUDPaKIUN)
OTpaHUYUBACT 00JIACTh MPUMEHEHHS 3aKOHOB T'€OMETPUUYECKONW ONTHUKHU U SBIIACTCS
NPUYMHON TIpeiesia pa3peliaeil CocOOHOCTH ONTHUYECKUX MPUOOPOB.

Hudpakiuss oObICHAETCS TeM, YTO CBETOBBIE BOJHBI, TNPUXOJAIINE B
pe3ynbTaTe OTKJIOHEHMSI M3 Pa3HBIX TOYEK OTBEPCTHS B OJHY TOYKY Ha JKpaHe,
UHTEP(PEPUPYIOT MEXKTY COOOH.

Judpakius cBeTa HCHOJB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBJISIETCS NU(PpaKIIMOHHAS pEelIeTKa.

JudpakyoHHas peleTka — ONTUYECKUH mpuodop,
NPEJICTaBISIONINI COO0M MEePUOAMUYECKYIO0 CTPYKTYpPY H3
0O0JIBILIOTO YMCIIAa PETYJISPHO PACHOJIOKEHHBIX JIEMEHTOB,
Ha KOTOPBIX MpOUCXOIUT nudpakuus cseta. [lepuon
PELIETKH — MITPUXU C ONPEICICHHBIM U IOCTOSHHBIM JJIs
TAHHOU Tu(paKkLIMOHHON pELIETKH npoduiiem
MOBTOPSIIOTCS Ye€Pe3 OJMHAKOBBINA MTPOMEXKYTOK d.

CnocoOGHOCTh TU(PPAKIIMOHHONW PEIIETKH pacKiIaJblBaTh MaJaloOllUuii Ha Hee
nyuy€Kk CcBeTa MO JJMHAM BOJH SIBISIETCS €€ OCHOBHBIM CBOWMCTBOM. Pazmmuaior
OTpa)kaTeJbHbIC U MPO3PaYHbIC TUPPAKIIHOHHBIE PEIICTKH.

[TapannensHbie Ty4H, UAYIIME OT KPaeB COCEIHUX IIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, tme d — TmMOCTOSIHHAsT PEMIETKH — PACCTOSHUE MEXITy
COOTBETCTBYIOIIMMU KpPasiMU COCETHUX LIeNIel, Ha3bIBAEMOE MEPUOAOM PEILETKU, (¢ —
YroJI OTKJIOHEHUS CBETOBBIX JIyYell OT NepIEHANKYIISApa K TNIOCKOCTH PEILETKH.

[Ipu pasHocTH XOja, paBHOW I€IOMYy 4YHCITY JIUH BOMH d-sing = k-A,
HabJro1aeTcsl MHTEP(EPEHIIMOHHBIN MAKCUMYM NIl JAHHOM JUIMHBI BOJIHBL. Y CJIOBHE

N7 b 0
Jkpay

UHTEePHEPEHITMOHHOTO MaKCUMyMa BBITIOHICTCS NIl KaXXIOW JUTMHBI BOJIHBI TIPU
CBOEM 3HaYeHUU JUGPAKIIUOHHOTO yIJia O.
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VYcnoBue BOZHUKHOBEHHUSI MAKCUMyMa MOXHO 3alucaTh uHaue: nA =d sin ¢,
rne d — mepuoj MTUPPAKIMOHHONH  PEHICTKH;¢) — YIOJ, MOJ KOTOPHIM BHCH
CBETOBOM MaKCHUMYM (YTroJ1 TU(PPaKIIIH ).

Tak kak yribl qudpakium, Kak MpaBuUiIo, Majbl, TO JIs1 HUX MOYKHO MPUHSTh

sing = tgp, atge = %, nosTomy niA =d % (B maHHOU paboTe ATy hopmyiy

WCITOJTB3YIOT /TSI BBIYUCIICHUS IJTMHBI CBETOBOU BOJTHBI).
[TomoxeHue  CBETOBBIX  MAaKCUMyMOB  3aBHUCHUT OT  JUUIMHBI ~ BOJIHBI
MOHOXPOMATUYECKOI0 CBETA: YeM OOJIbIlIe JIMHA BOJIHBI, TEM AAJIbIIE MAaKCUMYM OT
HYJIEBOTO.
I[Ipu npoxoxaenun depe3  audpakiuoHuywo |l
pEelIeTKy My4oK Oeyoro cBeTa pasziaraercs B CIEKTP.
benpii1 cBer 1m0 coctaBy — cCIOXHbIA. Hynesou
MaKCUMyM i Hero — Oefnas 1ojoca, a MaKCHUMYMBbI
BBICIINX TMOPSIKOB MPEACTABISAIOT co00il Habop cemu
IIBETHBIX TI0JIOC, COBOKYIMHOCTh KOTOPBIX HA3BIBAIOT
CIIEKTPOM

K ® o B K
) aKpRH

JudpaknponHas pemrerka
cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpakuuu uMeer Haubosbllee 3HaUeHHUe I KPaCHOTO CBETA, TaK Kak
JUIMHA BOJIHBI KPACHOI'O CBETa OOJIbLIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Hanmenbiuee 3HaueHne yria gudpakiuuu Juisi puoJIeTOBOTO CBETA.

[TonyunTts AMGPAKUIUOHHBIN CHEKTP MOXKHO,
UCIIONB3Ysl TNpUOOp JId  ONpPENETCHUS  JIJTUHBI
cBeToBO# BosHbL. [Ipubop cocrtout u3 Opycka 1 co
mkanoil. BHu3y Opycka ykpemiieH ctep:keHb 2. Ero
BCTaBJIAIOT B OTBEPCTUE MOJCTABKU OT MOJBEMHOIO
CTOJIMKA. BpyCOK 3aKpemifioT noJ pa3HbIMHU yIJIaMU
c momomiplo BuHTa 3. Brmomb Opycka B OOKOBBIX
ra3ax €ro MOXET NEepPEeMEIaThcsl MNOJI3YHOK 4 ¢
skpanoM 5. K koHIy Opycka mpukperieHa pamka 6,
B KOTOPYIO BCTABJIAIOT JU(PAKIUOHHYIO PELIETKY.

X0 PABOTHI
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. PaccmoTpeTh 1IKajbl H3MEPUTENbHBIX TPUOOPOB, ONPEASIUTh EHY JCJICHUS.
2. CobpaTh yCTaHOBKY, H300paXXCHHYIO Ha pUCyHKe 1.
3. YcTaHOBUTH HA AEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKIJIFOUHTH €€.
4. CMoTps uepe3 MU(PaKIMOHHYIO PEIIETKY, HAlpaBUTh MPUOOp Ha JaMIy Tak,
4YTOOBI Ue€pe3 OKHO 3KpaHa npudopa Oblla BUAHA HUTH JIAMIIBI.
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5. DOkpaHn mnpubopa YCTAaHOBUTh HAa BO3MOXHO OOJBIIEM pPACCTOSHHH OT
TU(PaKIIMOHHON pelIeTKH U MOJIyYUTh Ha HEM 4eTKoe u3o0pakeHue cnektpos | u |l
HOPSJIKOB.

6. [IponabmrogaTh 0O0pa3oBaBIIKecs Ha YEPHOM dKpaHe NU(PpaKIIMOHHbBIE CIIEKTPHI [ 1
II mopsinka, rae O6auxke K eI pachoiaratoTcsi GuoJIeTOBbIE JTy4H, a AajblIe OT Heé
KpacHbIE.

7. W3Meputh 1o mikaie Opycka yCTaHOBKHM paccTosiHME «D» oT skpaHa mpubopa 10
IUQPPAKIIMOHHON PEIIeTKH (CM. IEPBBI PUCYHOK).

8. Onpenenuth paccrossare OT HysneBoro AeneHus (0) mkambl 3KpaHa A0 CEPEIUHBI
(GbuoIeTOBON MOJOCH KaK CJIeBa «dy», TaK U CIpaBa «@y» JJs CrekTpoB | mopsaka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHHE dcp.

9. Takme xe W3MEpPEHUS BBIMOIHUTH W JUISI KPACHBIX IMOJIOC TU(PAKIIMOHHOTO
CTIEKTpA.

10. Boruucauth IauHYy BOJHBI (HOJIETOBOrO cBeta s cnektpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l nopsankos no ¢popmyne 4 =d na_b'

11. Pe3ynbTarsl U3BMEPEHUI U BBIYMCIICHUN 3aMCaTh B TAOJIUILY.

= Buaumsbie Buaumbie JInnHa cBeTOBOM
=]
E S rPaHUUbI CIIEKTPa rPaHUIbI BOJIHBI
S c = ¢uoseroBoro CIIeKTpa
= E 8 = S cBeTa KPacCHOI'0 cBeTa
= = S
2| S 3| ¥ =z & . -
=9 e o > - > - < <=
S &% |8 |e5c |2 |E & |z | & & |83 3
o | SO | @ = = = = < S = 2 S 2= =
= 5 L = 5 o = = M
o % | S 2 X S < = 3 < = ) S o
SE| X |28 & 2 | 2 B | = @ = =
&5 || oS8 g S o= <3 |83 = S & S &
ol |0 z2|= E laz 2= |8 | a2 232 a8 2
EalE a3 3 QM = < [3) o me | TRl E =

12. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto HazbiBaroT qudpakuuei ceera?
2. Uto npencraBistoT coboit mudpakmus Openens u qudpaxius Opaynrodepa?
3. [louemy HyJeBOM MakCUMyM AM(PPAKIMOHHOTO CIEKTpa Oenoro cBera — Oenas
M10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJIOC?
4. Tloyemy MaKCUMyMBbI pPAacIOJIaraloTcsi Kak cjeBa, TaK W CIpaBa OT HYJIEBOTO
Makcumyma?

7. IPAKTUYECKHUE PABOTbI

INPAKTUYECKAS PABOTA Nel
Haszeanue npaxkmuueckou padomoi: «EMKOCTHOE CONPOTHB/ICHHME B LeENH
MEePEeMEHHOI0 TOKAY.
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I]env padomoi: 03HAKOMUTHCA C pabOTOM KOHICHCATOPA B IIETIH IEPEMEHHOTO TOKA,

ONPENEIIUTh NapAMETPBI LENHU NEPEMEHHOTO TOKA, COAEPKAIIEH KOHIEHCATOP;
PesyabTarsbl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opuenmuposannoe
cooepoicanue).
— IIK 3.2 OOcnyxuBaTh ceTeBble KOH(PUTYpallUu NPOrpaMMHO-aNIMapaTHBIX
CPEJICTB;
Memanpeomemmbwle:

— MPII 01, MPII 02, MPIT 03, MPIT 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemmuuie:.

— I1P6 06, I1P6 07, TTP6 10;

— IIPy 07, [1Py 09, I1Py 12.

Ilo oxonuanuu pabomsi 0Oy4arOWULICS O0NHCEH YMemb. YATATh SICKTPUICCKUE

LEeNH, MPOU3BOIUTH PACUET MapaMEeTPOB AJIEKTPUUYECKOM LENU MEPEMEHHOIO TOKa,
MIPUMEHSTH MOJIYYCHHBIC 3HAHUS 111 OOBSICHEHUS UCCIIETYEMOTO SIBJICHUA.

Teopus
B oanexkTpuueckord LenM KOHACHCATOP SBJISIETCS HAKOMMUTEIEM SHEPTHHU
3neKkTpuyeckoro noys. [Ipu MOCTOSIHHOM TPUIIOKEHHOM HANpPSKEHUM TOK 4epe3
KOHJEHCATOp OTCYTCTBYET. llepeMeHHBId TOK NPOTEKAET Yepe3 KOHIACHCATOP.
BenuunHa Toka mpomopiuoOHalibHA CKOPOCTH  HU3MEHEHHUSI  DIJIEKTPUYECKOrO
HaNpsHKEHMS Ha IUIACTUHAX KOHAEHCATOPA.

I, | AU,
in=0C" .
O - —L [y ry
U o e C - eMKoCTh KOHeHCaTopa.
i T [Tpu Uc = Um sin ot MOJTY4HM:
o _ d . | .
to = Uy O+ sin @1 = @O, sin [t +90° )
i
U ULy
I I wC

— PEaKTUBHOE COMPOTUBJICHUE KOHJIEHCATOPA.
CpaBHuBast (GopMyJibl JJIsl TOKA U HANPSKEHUS HA KOHAEHCATOPE, BUIAUM, YTO
TOK OTepekaeT HampshkeHue no dasze Ha yroa 90°.
PeaktuBHass mMomHOCTh KoHjeHcaTopa, paBHas Qc = Uc-l (Bap) mumer Ha
CO3/IaHUE IIEKTPUUECKOTO TOJIS.
XOJA PABOTHBI
1. Ucnonb3yss NPUBEICHHYIO CXEMy W JaHHBIE U3

R
Ta0JIMILI IPOU3BECTH PACYET HEU3BECTHBIX BEIUUMH. o—1. —
—_—
ul U} == ¢
HcxonHple TaHHBIE: o
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Bap | R, l,| Bap | R, I, |Bap| R, l,| Bap | R, I, | Bap | R, 1,

Ne Om | A [ Ne Om| A [Ne [Om| A | Ne Om| A [N [OmMm| A
1 10| 2 7 7 1 13| 10| 1| 19 8 18| 25 9 1
2 8 2 8 8 2 14 8 2| 20 9 2| 26 8 2
3 7 1 9 7 15| 15 7 2| 21 7 1| 27 6 15
4 6 1| 10 6 1 16 5 1| 22 6 2| 28 7 15
5 5 2| 11 5 1 17 4 1| 23 5 1] 29| 5 1
6 4 1| 12 4| 08| 18| 10| 1| 24| 10| 3| 30| 9 1

[lens moakIIOYEHA K UICTOYHUKY TIEPEMEHHOTO TOKa C Hanpsaxycenuem U =
127 B u uacmomoii 50 I'y.
lIpogpeccuonanvro-opuenmupoganmvie 3a0aHUA.

2. OHpGIIGJII/ITB IIOJIHOC COIIPOTHUBJIICHHUC LCIIN Z(BBIpEBI/ITB HCIIOJIB3Ys 3aKOH Oma:

_ U
1=2)

3. Paccuurarth PCAKTHUBHOC

Sy

COIIPOTHUBIICHUE X(

4. Haiftn eMKOCTbh KOHAEHcaTopa u3 (hopmyisl Xc =

1

5. Onpenenirs akTUBHYI0 MOITHOCTE P o popmyne: P= I°R.

6. BEMMHCINT peakTHBHYIO MOIIHOCTE Q, Mcmonb3ys Gpopmyiry Q = 12Xc.

7. OnpenenuTh MOJHYI0 MOITHOCTE S 1o (hopMmyie:

(BBIpA3UTH

27-f-C

H3

Cos

8. Haiitu x0a(ppUIIMEHT MOIITHOCTH LIeTTH 110 hopMyJie:
9. Onpenenuth yron ¢ (mo TabauIle WM HA KaIbKYJIATOPE), YIUTHIBAs 3HAUYCHHC
MOJYYEHHOE B 1. 8.
10. Pe3ynbTarhl BEIYHCICHUN 3aMcaTh B TAOJUILY.

dbopmyIbL:

Ne
Bapuan
Ta

N3BecTHBIC

Pacuer
BeJIUYMHBI
u | I | R, Z, Xc, | C, P, | Q, S, cos| o
B A | Om Om Om |Mx® |Br |Bap |BA |¢ , ©

11. Cnoenatb BBIBOJI.

2. Kak onpenenuth HanpsiKEHUe, 3apsii U eMKOCTb KOHIeHcaTopa?

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCS KOHJIEHCATOPOM?

3. Kak HailTh peakTUBHOE COMTPOTUBIICHNE KOHIeHCaTOpa?
4. KakoBO Ha3HA4YCHHE KOHJICHCATOPA B IETH MEPEMEHHOTO TOKa
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IHPAKTHYECKASA PABOTA Ne2

Haszeanue npaxkmuueckou padoomovi: «MHIYKTHBHOE CONPOTHBJICHHE B LeNH
NepeMEeHHOr0 TOKa.

Ilenv padomwvr:  03HaKOMUTBCA C pabOTONW KaTyIIKM WHAYKTHUBHOCTHM B LEIHU
IEPEMEHHOT0 TOKa, HAYYUTHCS OIpPENEIATh HapaMeTpbl IEKTPUUECKON LeTH
IEPEMEHHOT0 TOKa, COAEpIKaIlel KaTylKy HHAYKTUBHOCTH.

Pesyabrartsi:

Dopmupyemoie J/1eMeHn bl IIK (npogpeccuonanvro-opuenmupogannoe
cooepoicanue).
— IIK 3.2 OOcayxuBaTh CETEBbIE KOHPHUTYypalUd MPOTpaMMHO-aNIaPaTHBIX
CPEICTB;
Memanpeomentnyle:.

— MPII 01, MPII 02, MPII 03, MPIT 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHtule:

— IIP6 06, I1P6 07, I1P6 10;

— IIPy 07, ITPy 09, ITPy 12.

1lo oxonuanuu pabomsi 00Oy4aOWULICS 00NHCEH YMEMb: YATATh SIEKTPUUECKUE

LEMY, TPOU3BOAUTH pPacyeT MapaMeTpPOB DJIEKTPUUECKON IEMU MEPEMEHHOTO TOKa,
MIPUMEHSTH MTOJTYYEHHbIC 3HAHUSA JIJIs1 00BSICHEHHS UCCIIEAYEMOTO SIBIICHHUSL.

Teopus
Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
moje. ITO CBOMCTBO XapaKTEPHU3YETCS MapaMeTPOM KaTyIIKH - UHAYKTUBHOCTBIO (L),
KOTOpasi 3aBUCUT OT 4YHCJIa BUTKOB, CEpPJICUYHHUKA, T'€OMETPUYECKHUX Pa3MEPOB
KaTYILKH.

L = y/I; rne y = W@ - NOTOKOCIEIJICHUE KaTYIIIKH;

W - 4uciio BUTKOB KaTymky; ®- MarHUTHBIN TOTOK; | - TOK,
~1 Te[‘ IIPOTEKAIOIIMUH 10 KaTYIIKE.

[lepeMeHHBIN TOK, NOPOTEKas IO KaTyIIKe, CO3/aeT
IIEPEMEHHBI MArHUTHBIM MOTOK @, KOTOpBIM, HEpeceKas
BUTKM KaTymikd, HaBoauT B HuUXx JJIC camomnnykuuu. CornacHo mpasuna JleHua,

OJIC caMOMHIYKIIMY, TOK CAMOMHAYKLIWH MPENSATCTBYIOT NPOTEKAHUIO TOKA B LIETIH
dd ch

g = ~w— =L —

dt dr

U=up = -ep S Lﬂ =11, %sin(mt) =wLll cos{wt) =T, sm (wt+ 90}

Torna dt
Un/lm = U/l = XL = oL (OM) - HHIYKTUBHOE COMPOTUBIICHNUE KATYIIIKH.

QL - peakTHBHas MOIIHOCTh KaTyIIKH HJET HAa CO3JaHUE MArHUTHOTO TIOJIS.
Ennnanna nsmMepenus peakTUBHOM MOIIHOCTH: Bap — BOJIBT - aMIIEp PEaKTUBHBIN;

P - akTuBHas MOILHOCTS LIENH IIpeBpalaeTces B Terio. Enquauna usmepenus Br;

S - mojHas MOIIHOCTH LENH, eANHMIIA u3MepeHust BA - BoibT-ammep.
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2 ]
= Il' + - o
s Prrey MOAYJIb IIOJTHOW MOIITHOCTH.

P
Cos = ——
& KO3 (HUIMEHT MOIIHOCTH, IOKa3bIBAIONIMI KaKas 4YacTh IOJBEICHHON K

11(S7805¢ 3H€KTqueCKOﬁ MOIIHOCTH S, MMpEBpaAIacTCA B ITIOJIC3HYIO MOIIMHOCTD P.

X0/l PABOTHBI
1. Ucnonp3yss NpUBENEHHYIO CXEMy U JaHHbIE W3 TaOJUIbl MPOM3BECTH PACUET
HEU3BECTHBIX BEJINYUH.

O
o, Loyl
U (pV : i
HcxonHble TaHHBIE: o () R
Bap | R, I, | Bap | R, I, |Bap | R, I, | Bap | R, I, |Bap | R, 1,
Ne Om | A | Ne Om| A | Ne Om | A | Ne Om A | Ne Om A
1 2 2 7 2 1 13 2 1| 19 8 18| 25 1 1
2 3 2 8 6 2 14 1 21 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2| 21 5 1 27 2 1,5
4 5 1| 10 3 1 16 3 1| 22 6 2 28 3 2,9
5 3 2| 11 3 1 17 2 1| 23 3 1 29 5 1,5
6 1 1] 12 4 28| 18 6 1| 24 2 3 30 6 1,6

[lens moakIrOYE€HA K UICTOYHUKY TIEPEMEHHOTO TOKa C Hanpsaxycenuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUSL:
2. OnpeenuTh MOJTHOE COTPOTUBIICHUE Tienu Z(BbIpa3uTh U3 (popmyiibl 3akoHa OMma:

U
=)

3. Paccuurate peakTuBHOE compoTuBieHHE XL (BBIpa3uTh U3  (HOPMYIIBI:

Z =R*+X}?).

4. Haittu unnykTuBHOCTH LKarymiku o ¢popmyie: XL= 2xfL.
2
5. Onpenenutb aKTUBHYIO MOIIHOCTH P, icnonb3ys popmyiy: P= U? = IR.
6. BEMMMCINTD peakKTUBHYIO MOIIHOCTE Q, MCIIONB3Ys Bepaxkenue: Q = 12X,
/. OnpenenuThb MOJHYIO0 MOIIHOCTh STI0 (hopmyJie: S=Uil
F
Cosg=— -

8. Beruucianth k03¢ HUIUEHT MOIITHOCTH TIENH TT0 PopMyIIe: .

9. Ompenenuts yroia ¢ (Mo TabJHIE WM HA KAJIBKYJSITOPE), YUUTHIBAs 3HAUCHHE
MIOJIyYEHHOE B II. 8.

10. Pe3ynbTaThl BRIYMCICHUN 3aMIMCaTh B TAOJHILY.
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e H3BecTHBIE Pacuer
BEeJIMYHHBI
PRI UL R Z ] X[ L] P QS| cos| o
B | A| Om | OmMm | Om | ITu | Br | Bap | BA| ¢ |,°
11. Cnenatb BBIBO/I.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakwm cBolicTBOM o00OjlagacT KaTylmIka WHIYKTUBHOCTH, W YE€M OHO

XapaKTEpU3yeTcs?

2. Kak HaliTu peaKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nuyaroT B LETIX MePEMEHHOTO TOKa?
4. Kakoii (pu3nvecKkuil CMbICII COSQ?
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8. Jlutepatypa
OcHOBHBIE EeYATHbIE U31AHUSA

1. ®wusuka : 10 knacc : 6a30BbIM U YIIIyOJICHHBINH YPOBEHbD : yueOHUK : B 2-
X gacTax, . Yacte 1 / JI. O IN'ennenmreiin, A. A. bynarosa, U. H. Kopuunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuii, 2019. — 299 c. : rpad., puc.,
TabJ1., QoT.

2. Ouswka : 10 xnacc : yaeOHUK : 0a30BbIi U yriyOJaeHHBIH ypoBHU : B 2-X
gacTsax, Yacts 2 / JI. O. I'ennenmreitn, A. A. bynartosa, U, H. Kopauises, — Mocksa
: bunom. Jlabopatopust 3nanwmii, 2019. — 235 c. : rpad., puc., Tadiu., Gor.

3. ®wusmka : 11 kimace : yueOHUK : 0a30BbIN U YIIyOJICHHBIH YpOBEHSD : B 2-
x gacTax, Yacte 1 / JI. 3. 'ennenmreiin, A. A. bynarosa, U. H. Kopaunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanui, 2019. — 189 c. : rpad., puc.,
TabJ1., QOT.

4. ®wusuka : 11 kiace : yueOHHK : 6a30BbIN U yrayOJeHHBIN ypoBHH : B 2-x
yacTsax, Yacte 2 / JI. O. 'ennenireiid, A. A. bynartos, U. H. Kopuuinbes, pexa. B. A.
OpnoBa — Mocksa : bunom. JlaGopatopus 3nanmii, 2019. — 203 c. : rpad., puc.,
Tal., QoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @®uszuka mang npodeccuid M CHEUUATBHOCTEH
TEXHUUYECKOTO mpoduiisi: y4eOHUK AJis1 00pa30BaTENbHBIX YUPEKICHUN cpei. mpod.
oOpazoBanus / B. @. JImutpuena. — 8-e uz., crep. — M.: Axanemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpasosanue) [cait]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum goctyma:
JUTSI 3aPETUCTPUP. TTOJIb30BaTEIEH

6. YueOnsiit onnaiin kypc.®@usuka // MoOuiabHOE 3JIEKTPOHHOE 00pa30BaHHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamenwus:
29.01.2023). - Pexxum moctyma: JJist 3aperucTpHp. MOJIb30BaTenei

7. YueOnblii onnaiin  kypc.®uzuka 10 // MoOuibHOE 3JIEKTPOHHOE
oOpasoBanue: [canT]. — 2022. - URL.: https://educont.ru/courses/list/course/e3579ebe-
5b73-41af-9d32-7b303aade0f6(nara obpamenus: 29.01.2023). - Pexxum poctyma:
JUTSL 3apETUCTPUP. MOJIb30BaTeIeH

8. YueOnnrii onnaiin  kypc.®msuka 11 // MoOunpHOE DIIEKTPOHHOE
o0pa3oBaHuUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-tb9412b5a916(nara
obpamenus: 29.01.2023). - Pexxum goctyna: i 3aperucTpHp. MOJIb30BaTeNen

JlonoJIHUTEIbHbIE HCTOYHUKH

9. DnexkTpoHHbI yueOHBIM Kypc. Puszmka (TexHomormueckuit mpoduis) //
JlucTaHIIMOHHOE oOy4eHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOpameHus:
24.01.2023). —Pexxum noctyma: 1Jist 3aperucTpup. MOJIb30BaTeneh
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9. lIpuio:kenue

OcHoBHBIE {l)H3H‘leCKI/Ie NNOCTOAHHBIC (OprFJ'leHHble 3Ha‘leHI/Iﬂ)

du3nuyeckas NOCTOTHHASA O0o3HaueHune

YckopeHnne cBOOOIHOTO MaACHUs g
Yucao T T
I'paBuTanioHHAast TOCTOSIHHAS O
Hucmo ABoraapo Na
YHuBepcaibHas ra3oBas R
MOCTOSIHHAS

ITocrossaHast bonpiimana k

3aps 3JIEeKTpOoHa e

CkopocTh CBETa B BAKyyme

ITnoTHOCTSE KUAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Bogma (mpu | 1,00-103 P1yTh

4°C)

['muuepun 1,26-103 Croupt

52

YucaoBbie
3HAYCHUSA

9,81 m/c?

3,14

6,67-10 M3/ (xr
.2

6,02-10%° momp™

8,31 Ix/(momnb-K)

1,38-102 Tx/K
1,60-10%° Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m®

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILnoTHOCTD, TBépnoe ILnoTHOCTD,

TEJIO Kr/m® TEJI0 Kr/m°
Amomunnii | 2,7-103 Menb 8,9-10°

Bapuii 3,5:103 Huxennb 8,9-10°

Bananuii 6,0-103 CBuHery 11,3-103

Bucmyt 9,8-103 Cepebp 10,5-10°

XKeneszo 7,8:10° 0 1,9-10°

JIuTwit 0,53-10° Lle3ui 7,1-10°

[Munak

ILnoTHOCTH Ta30B (l'lpI/I HOPMAaAJbHBIX yCJIOBI/ISIX)

I'a3 ILnoTHOCTD, I'asz ILnoTHOCTD,
Kr/m® Kr/m®
Bonopon 0,09 I'enni 0,18
Boznyx 1,29 Kucnopon 1,43

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHH S JKUAKOCTEH

Kuakoctnb Kos¢ppunuenr, Kuakocrno Ko punuenr,
MH/m MH/m
Bona 12 PtyTh 500
MpbLnbHas 40 Cnoupt 22
BOJa

IToka3zaTesib npeIOMJICHUSA

Bemectno IToxka3arean
Bona 1,33
[nunepun 1,47
Crekio 1,5
Anmas 2,42
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Iloxa3zanus
BJAKHOT'O
TepMOMETpa,
°C

Oooo~NOoO Ok WwWNE, O

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

0,5

90
90
90
90
91
91
92
92
93
93
94
94
94
94
94
94
95
95
95
95
95
95
95
96
96
96
96
96
96
96
96

IIcuxomerpuueckasi TadaMLA

Pa3HocTh moka3aHuii Cyxoro u BJIasKHOT0 TePMOMeTPOB, °C

1

81
82
83
83
84
85
85
86
86
86
87
88
88
88
89
89
90
90
90
91
91
91
91
91
92
92
92
92
92
93
93

1,5

73
74
75
76
77
78
78
79
80
81
82
82
82
83
84
84
84
84
85
85
86
86
87
87
88
88
88
89
89
89
89

2

64
66
67
69
70
71
72
73
74
75
76
77
78
79
79
80
80
81
81
82
82
83
83
83
84
84
85
85
85
86
88

2,5

57
59
61
63
64
65
66
67
68
70
71
72
73
68
74
75
75
76
76
77
78
79
79
80
80
81
81
82
82
82
83
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3

50
52
54
56
57
59
61
62
63
65
66
67
68
68
70
71
72
73
74
74
75
75
76
76
77
77
78
78
79
79
79

3,5

43
45
47
49
51
54
56
57
58
60
61
62
63
59
66
67
67
68
69
70
71
71
72
72
73
74
75
75
76
76
76

4

36
39
42
44
46
48
50
52
54
55
57
58
59
57
62
63
64
65
66
66
67
68
69
69
70
70
72
72
73
73
74

4,5

31
33
35
39
41
43
45
47
49
51
53
55
56
53
58
59
60
61
62
63
64
65
65
66
67
68
69
69
70
70
71

4

26
29
31
34
36
39
41
43
45
47
48
50
52
50
54
55
57
58
59
60
81
62
63
63
64
65
66
67
67
68
68
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20
23
26
29
32
34
35
39
41
43
45
47
48
46
51
52
53
54
56
57
58
59
60
61
62
63
63
64
65
65
65

6

16
19
23
20
28
30
33
35
37
39
41
43
44
43
47
49
50
52
53
54
55
56
57
58
59
59
61
61
62
63
63

6,5

11
16
18
21
24
27
29
31
33
35
38
40
42
40
45
46
48
49
50
51
53
54
95
56
56
58
58
59
60
60
61

11
14
17
20
23
25
28
30
32
34
36
38
37
41
43
44
46
47
48
49
51
52
53
53
54
56
56
57
58
58



I[aB.]'IeHI/Ie HAaChIMAKIIHUX MAP0B U X IVIOTHOCTDb IIPHU PA3JIMIHBIX

t, °C

O©Ooo~Noorlhs, WwWwhNhEFE O

p, klla

0,61
0,66
0,71
0,76
0,81
0,87
0,93
1,00
1,07
1,15
1,23
1,31
1,40
1,50
1,60
1,71
1,82

TeMIeparypax
Ds é t, °C
4,84 17
5,22 18
5,60 19
5,98 20
6,40 21
6,84 22
7,30 23
7,80 24
8,30 25
8,80 26
9,40 27
10,0 28
10,7 29
11,4 30
12,1 31
12,8 32
13,6 33

p, klla

1,94
2,06
2,20
2,34
2,49
2,64
2,81
2,98
3,17
3,36
3,56
3,78
4,00
4,24
4,49
4,75
5,03

P M_rg
14,5
15,4
16,3
17,3
18,3
194
20,6
21,8
23,0
24,4
25,8
21,2
28,7
30,3
32,1
33,9
35,7

YaneabHoe conporusiienne (npu 20 °C) u remnepatypHblii kKo3GduuuenT

COIMPOTUBJCHHUSA METAJIJI0B U CIIJIABOB

P,

Ps

Bemectso | <10 1: JI(I)JM "M | o, K! | Bemecrso | *10 : HOHM M| a, K1
x1072 Om * MM2/M x1072 Om - MM2/M
AJNIOMHHH 2,8 0,0042 |Huxpom 110 0,0001
Boabdpam 5,5 0,0048 |[Ceunern; 21 0,0037
JlaTyHs 7,1 0,001 | Cepebpo 1,6 0,004
Mens 1,7 0,0043 ||Cranp 12 0,006
Hukennn 42 0,0001 ||KoncTraHTaH 50 0,00003
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ol

sina

cosol

Tabauua cCMHYCOB B KOCHHYCOB

tano

sino

cosa

tano

o

sino

Ccosal

tano

1 ]

20

SQ

40

55

60

70

80

gﬂ

10°
11°
12°
13°
14°
15°
16°
17°
18°
19°
20°
21°
22°
23°
24°
25°
26°
27°
28°
20°
30°

0,017
0,035
0,052
0,070
0,087
0,105
0,122
0,139
0,156
0,174
0,191
0,208
0,225
0,242
0,259
0,276
0,292
0,309
0,326
0,342
0,358
0,375
0,391
0,407
0,423
0,438
0,454
0,469
0,485
0,500

1,000
0,999
0,999
0,998
0,996
0,995
0,993
0,990
0,988
0,985
0,982
0,978
0,974
0,970
0,966
0,961
0,956
0,951
0,946
0,940
0,934
0,927
0,921
0,914
0,906
0,899
0,891
0,883
0,875
0,866

0,017
0,035
0,052
0,070
0,087
0,105
0,123
0,141
0,158
0,176
0,194
0,213
0,231
0,249
0,268
0,287
0,306
0,325
0,344
0,364
0,384
0,404
0,424
0,445
0,466
0,488
0,510
0,532
0,554
0,577

31°
32°
33°
34°
35°
36°
37°
38°
39°
40°
a1°
42°
43°
a4°
45°
46°
47°
48°
49°
50°
51°
52°
53°
54°
55°
56°
57°
58°
59°
60°

0,515
0,530
0,545
0,559
0,574
0,588
0,602
0,616
0,629
0,643
0,656
0,669
0,682
0,695
0,707
0,719
0,731
0,743
0,755
0,766
0,777
0,788
0,799
0,809
0,819
0,829
0,839
0,848
0,857
0,866

0,857
0,848
0,839
0,829
0,819
0,809
0,799
0,788
0,777
0,766
0,755
0,743
0,731
0,719
0,707
0,695
0,682
0,669
0,656
0,643
0,629
0,616
0,602
0,588
0,574
0,559
0,545
0,530
0,515
0,500

0,601
0,625
0,649
0,675
0,700
0,727
0,754
0,781
0,810
0,839
0,869
0,900
0,933
0,966
1,000
1,036
1,072
1,111
1,150
1,192
1,235
1,280
1,327
1,376
1,428
1,483
1,540
1,600
1,664
1,732

61°
62°
63°
64°
65°
66°
67°
68°
69°
70°
71°
72°
73°
74°
75°
76°
77°
78°
79°
80°
81°
82°
83°
84°
85°
86°
87°
88°
89°
90°

0,875
0,883
0,891
0,899
0,906
0,914
0,921
0,927
0,934
0,940
0,946
0,951
0,956
0,961
0,966
0,970
0,974
0,978
0,982
0,985
0,988
0,990
0,993
0,995
0,996
0,998
0,999
0,999
1,000

0,485
0,469
0,454
0,438
0,423
0,407
0,391
0,375
0,358
0,342
0,326
0,309
0,292
0,276
0,259
0,242
0,225
0,208
0,191
0,174
0,156
0,139
0,122
0,105
0,087
0,070
0,052
0,035
0,017

1,804
1,881
1,963
2,050
2,145
2,246
2,356
2,475
2,605
2,747
2,904
3,078
3,271
3,487
3,732
4,011
4,331
4,705
5,145
5,671
6,314
7,115
8,144
9,514
11,430
14,301
19,081
28,636
57,290
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