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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHJAIUH M0 BBINOJIHEHHIO JA00PATOPHBIX U NPAKTHYECKHX
aucuuiinie «Ousuka» 1is cnenuaabuoctu 09.02.07 UndopmanuoHHbie cUCTEMbI U
nporpamMupoBanue (Pazpa6oTunk Bed 1 MyJIbTHMETHITHBIX MPHJIOKEHHI )
TEeXHOJIOTH4eCKOro npoguJis,
pa3paboTaHHbIe NpenogaBaTeiemM
I'BITIOY «IOxkHo-YpaabcKuil roCyAapCTBEHHbIN TEXHUYECKH I KOJIEHA»
MenbkoBoii B.B.

JlaGopaTtopHple M  MPAKTUYECKHUE  3aHATHS  SBISAIOTCS  BAXKHBIM  DJIEMEHTOM
00meobpa3oBaTeIbHOM  UCHMIUIMHBL. B Tpomecce  BBIMOJHEHUS  JA0OPAaTOPHBIX U
MPAaKTHYECKUX paboT oOOydYaronIuecss CHUCTEeMATH3UPYIOT U 3aKPEIUISIOT  IMOJTy4YeHHBIE
TEOPETHUYECKHUE 3HAHHWS, pPa3BHUBAIOT HHTEIICKTYalbHBIE W TNPO(EeCCHOHAIBHBIE YMEHUS,
(hOpPMUPYIOT 3JIEMEHTHI KOMIIETEHIIUNH OyayluX crenranucTtoB. JIabopaToOpHbIE OMbBITHI AAOT
BO3MOKHOCTh OOYYarolMMCs SKCIEPUMEHTAIBHO Ha MPAKTHKE 3aKPENHUTh MPUOOpPETEHHbIC
TEOPETUYECKUE 3HAHMUS.

Meroanueckue peKOMEHAAIMH 110 BBIMOJHEHUIO Ja00PAaTOPHBIX U MPAKTUYECKUX PadboT
MpeIaraeTcs MCIOIb30BaTh ISl MPOBEICHUS JITA0OPATOPHBIX M IMPAKTHYCCKUX 3aHATHH C
00yJaronuMHucs.

Metoauueckue pPEKOMEHJALMKN COJEpKAT: TMOSICHUTENbHYIO 3aIlliCKy, THepedYeHb
1ab0paTOpHBIX M MPAKTUYECKUX padoT, TpeOoBaHWS K O(GOPMIICHHIO OTYETa, KPUTEPHH
OLICHUBaHUsI J1aOOPATOPHOM M TPAKTUYECKOW palOoThl, MpaBuia TEXHUKH OE30MaCHOCTH IMpHU
MPOBEACHUU JIa0OPATOPHBIX W MPAKTUYECKUX PabOT, JIuTepaTypy (OCHOBHBIE TE€YATHBIC W
AJICKTPOHHBIC U3/IaHUS, TOTIOJTHUTEIbHBIC UCTOYHUKH ), TPUIIOKEHHUE.

Kaxxnas pabota BKJItoUaeT: HOMEp ¥ Ha3BaHUE, NEPEUCHb HEOOXOIMMOT0 000PYI0BaHMUS,
TEOPETHYECCKHUE OCHOBBI HEOOXOIUMBIE JUTS TTPOBEACHUS paOOTHI, MOPSAOK MPOBEIACHUS paOOTHI
C TIOIIAaroBBIM OITMCAaHHWEM, TaOJHUIBI, KOHTPOJIBHBIC BOIPOCHI, TO3BOJISIONINE OICHUTH
Ka4yeCTBO YCBOEHHUS TEOPETUUECKOTO MaTepuaa.

MeTtoandeckue peKOMEHIAIMH 110 BBIMOJHEHUIO Ja0OPATOPHBIX M MPAKTHYECKUX PadboT
Mo AUCIHUIUIMHE o01ieo0pazoBarebHON AuciuIunHe «du3nkay MOTryT OBITh HCIOJBb30BaHbI B
yupexaenusx CIIO mna  cnemumansHocTH  09.02.07  WMHDOpManmoHHBIE CUCTEMBI U
nporpammupoBanue (Pa3paborunk BeO U MyJIbTUMEAMUHBIX TPUITOKECHHUH ).

Penensenr:

npenojasarens [ BIIOY «
Ypanbckuii MHOronpogu

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

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKkTUYECKUX pabor 1o  obmieoOpa3oBaTenbHOM  qUCHUIUIMHE — «DU3HKaAY
npeaHa3HauyeHbl I oOywarommxcs crneruainbHoctd 09.02.07 MudopmarimoHHbIe
cucteMbl U nporpammupoBanue (Pa3zpabotumk BeO U MyIbTUMEIUUHBIX
NPUIOKCHUH)  TEXHOJOTMYECKOro Mpoduis, y4acTBYIOUICH B  peaju3aluu
denepanpHOTO TIpoekTa «IIpodeccuonamurer.

JlabopaTtopHble M NPAKTUUECKUE 3aHATUSA SIBJISIOTCS BaXKHBIM DSJIEMEHTOM
y4eOHON MUCIUIUIMHBL. B mporiecce BBIMOTHEHUS Ja0OpaTOPHBIX M MPAKTHYECKUX
paboT, oOydaromuecs: MOMy4aloT HaBBIKM Pa0OThI C M3MEPUTEIBHBIMU MPUOOpaMHU,
MPOU3BOMAST  MaTeMaTHUECKyl0  oOpabOTKy  pe3yibTaTOB  AKCOEpUMEHTa U
MOTPEIIHOCTEN M3MEPEHUs, a TAKKECUCTEMATU3UPYIOT M 3aKPEIUISIOT MOJYyYEHHBIE
TEOPETHUUECKUE 3HAHMS, DPA3BUBAIOT MHTEIUICKTyalbHbIE M TPO(ecCHOHANbHBIC
yMeHUs1, GOPMUPYIOT AJIEMEHTHI KOMIIETCHIIUN Oy TIyIINX CIIEIHUATUCTOB.

Paboueit mnporpammoit yueOHOW gucHuIUIMHBL «DHU3KKay MNPeyCMOTPEHO
BBITIOJIHEHHE 12 11abopaTopHBIX paboT U 2 MPaKTHYECKUX paboT, KOTOphIC
HaIlpaBJICHBI HA IOCTUKEHUE CIEIYIOIINX Lesei:

— ¢dopMupoBaHUE Y 00YYaIOIUXCS MPEACTABICHUM O pOJIM U MecTe (PU3MKH B
COBPEMEHHOMHAYYHOM KapTUHE MHUpA, O cucreMooOpasyromeid ponau (UMK B
Pa3BUTUM €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX TEXHOJOTUM, MOHUMAaHUs
(hbU3nYeCcKOM CYITHOCTH HAOJI01aeMBbIX SIBICHUN;

— (opMupoBaHKe y 00Oy4aroOlUXCd YMEHUS paclo3HaBaTh (PU3NYECKUE SIBJICHUS
1 TIPOIIECCHI, OOBACHSITH UX HA OCHOBE M3YUYEHHBIX 3aKOHOMEPHOCTEH;

— (opMupoBaHHe y OOy4YaroOlUXCSd YMEHUW BJIaJICHUS] OCHOBHBIMU METOJaMU
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMBIMU B (DU3UKE;

— ¢dopMmupoBaHUe Yy OOyYalOUIUXCS YMEHHUS aHAJIU3UPOBaTh (HU3HUUYECKUE
MIPOIIECCHI, UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OO0y4YalOIMUXCS yYMEHUN HCCIENOBAaTh U aHAJIU3UPOBATh
pasHooOpasHble  (U3HYECKHE SBJICHHUS M CBOWCTBA OOBEKTOB, IPOBOIUTH
CaMOCTOSITEIIbHBIE HCCIICIOBAHUS B PEAIBHBIX U JTAOOPATOPHBIX YCIOBUSX, YATATh U
aHAIM3UPOBATh XAPAKTEPUCTHKU MPUOOPOB M YCTPOMCTB, OOBSCHATH MPUHIIUI HX
paboTHI.

BrinonHenne 1abopaTOpHBIX U MPAKTUUECKUX PabOT TUCHMIUIMHBI «Dusnkay
obecrieunBaeT JOCTUKEHUE CICTYIONINX PE3YIbTaTOB 00yUCHHUS:

JUYHOCMHBIX
— JIP 24. T OTOBHOCT K aKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COIMAJIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICIMULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;



MPII 02 ycraHaBiMBaTh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHMS 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 KOPPEKTHUBBI B JIE€SITENBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKHU IMOCIEACTBUMN NS TENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNULL:

MPK 03 BrageTs pa3nuyHbIMU CIOCOOAMHU OOILEHUS M B3aUMOJICHCTBUS;

MPK 04 apryMeHTHpOBAaHHO BECTH IUAJIOT, YMETh CMSI4aTb KOH(JIMKTHBIE
CUTYalluy;

MPK 05 pa3BepHyTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

MPK 08 mnpuHMMAarTh LEIM COBMECTHOM JESATEIBHOCTH, OPIaHWU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS II0 €€ JOCTWKEHHIO: COCTaBJIAThH IUIAH JCWCTBHM,
pacrpenensTb pojad C YYeTOM MHEHHM YYaCTHHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOoThI;

VHUBEPCATIbHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camocTOATENBPHO OCYHIECTBIATh I0O3HABATEIBHYIO JEATEIBbHOCTD,
BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3aJa4yH B
00pa3oBaTENbHOMN AEATEIbHOCTH U )KM3HEHHBIX CUTYyAaIUsX;

MPP 05 penate OCO3HaHHBIA BBIOOp, AapryMEHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEIICHHUE;

MPP 06 oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTte OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B
JESATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIETIM;

MPP 11 yMeTh OLIeHUBAaTh PUCKU U CBOEBPEMEHHO TPUHUMATH PELICHUS IO UX
CHIKEHHIO;

MPP 16 conuaipHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH
OTHOUIECHUS C APYTMMH JIFOJbMH, 3a00TUTHCSI, TPOSIBIISITH UHTEPEC U pa3pelaTh
KOH(JIUKTHI,

MPP 18 npuHMMare MOTHMBBI M apryMEHTHl JIPYIMX JIOACA TpPH aHAIN3E
PE3YJIBTATOB IEATENBHOCTH;

MPP 19 npuznaBath CBO€ IPABO U MPABO IPYTHX JIFOJIEH Ha OLIMOKH;

npeomMemHulX:

I[IP6 06 BrageHue OCHOBHBIMU  METOJAAaMH  HAy4YHOrO  IMO3HAHUA,
UCIOJIb3yeMbIMU B (U3HUKE: TPOBOJUTH MPSMbIE M KOCBEHHbIE H3MEpPEHUs
(U3MUEeCKUX BEJIWYWH, BBHIOMpass ONTHUMAIbHBIA CHOCOO U3MEpEeHUus |
HCIIOJIb3Ysl U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNIA, TPOBOIUTH
UCCJIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH C HCIOJIB30BAaHUEM
OpSIMBIX  M3MEPEHUN, OOBSICHATh TOJYYEHHBIE pPE3YyJbTaThl, HCIOIb3Ys
(¢usznyeckue TEOpPHUM, 3aKOHbI M TOHSATHUS, W JelaTh BBIBOJABI; COOMIONATH
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mpaBuia O€30MacHOrO TpyJda TpH TMPOBEASCHUW WCCIENOBAaHUNM B paMKax
y4eOHOTO OJKCIIEpUMEHTa M Y4YEOHO-MUCCIEN0BATENbCKOW JIEATETbHOCTH C
UCIOJIb30BAaHUEM IU(PPOBBIX HM3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOIO
o0opynoBaHusi; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAaX MOIYYEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

[IP6 07 cdhopMHUPOBAaHHOCT, YMEHHUS pelIaTh pacyeTHbIE 3aJaud C SIBHO
3alaHHOM  (PU3MYECKON MOJENbIO, UCHOJb3Yys (U3UYECKUE 3aKOHBI MU
MPUHITUIIBEI, HAa OCHOBE aHalM3a YCJIOBHS 3aaddl BBIOWPATh (PU3HUECKYIO
MOJICITb, BBIICTATH (PU3UYECKUE BEITMYUHBI H (DOPMYJITBI, HEOOXOAUMBIC IS €€
pelIeHus, TPOBOAUTH pacCyeThl W OLIEHUBATh PEAJTbHOCTh IMOJYYEHHOTO
3HAYCHUS (PU3MUECKON BEIMYMHBI, peIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHHM C OINOpOM Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

[1P6 10 oBnasienne ymeHUusIMH pabOTaTh B TPYIITIE C BHIMOTHEHUEM PAa3IMUHbIX
COIIMAIBHBIX  pOJIeH, IUIAHUPOBaTh  paboTy TPYMNIbl, paldOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJApPTHBIX CHUTYallUsX, aJIEKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEHICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

I[Py 07 cdopMupoBaHHOCT, YMEHHH HCCIEIOBaTh MW aHAJIU3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITENIbHBIE HMCCJIEAOBAHUS B PEAIbHBIX W JIAOOPATOPHBIX YCIOBHUSIX,
YUTATh U aHAJIU3UPOBATHh XapPaKTEPUCTUKU TPUOOPOB U YCTPOMCTB, OOBICHATH
MPUHLIUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJIaX MOJTYUYEHHs] HAyUHBIX
ACTPOHOMHMYECKMX  3HAHUW;  BJIQJCHUE  yMEHUSIMH  CaMOCTOSITEIIbHO
dbopmynIupoBaTh 1eJb MCCIeAOBaHUS (TIPOEKTA), BBIJBUTATh THUIIOTE3bl Ha
OCHOBE 3HAHUS OCHOBOIOJATAIOMIMX (U3UYECKUX 3aKOHOMEPHOCTEH W
3aKOHOB, MPOBEPATh UX IKCHEPUMEHTAJIbHBIMU CPEICTBAMU; TUIAHUPOBATh U
IPOBOIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBAaTh W aHAJIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPeaesTh
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

[Py 09 cdhopmMupoBaHHOCTH YMEHHMsI pEIIaTh pPACUETHBIE 3aJayd C SIBHO
3aJIaHHOW W HESIBHO 3aJ]JaHHOM (pM3MUYECKOW MOJEINIbI0: HA OCHOBAaHUU aHAN3a
yCJIOBUSI BBIOMpATh (hPU3NUECKUE MOJICTH, OTBEUAIOIIME TPEOOBAHUSIM 3aauH,
IPUMEHSITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3UIECKUX
TEOpPUN TMPU HCMHOJIb30BAHUM MAaTeMaTHYECKUX METOJIOB PEIICHUS 3ajad,
POBOJUTh pacyeThl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yJbTaToB; pelniaTh KadyeCTBEHHBIC 3ajauyd, TpeOyrolue MNpUMEHEHUS
3HAHWI U3 PA3HBIX Pa3/IeNIOB MIKOJLHOTO Kypca (DU3UKH, a TAKKE WHTETPAINH
3HAHUW M3 JAPYrUX MPEIMETOB E€CTECTBEHHOHAYYHOrO IIHMKJA: BBICTPAMBATH
JOTHUYECKYIO LEMOYKY PacCyXJACHUH C OMNOpOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHMUS;



— TIPy 12 oBnageHue OpraHu3allMOHHBIMA W TIO3HABATEIHHBIMU yMEHUSMU
CaMOCTOSTENIbHOTO MPUOOPETEHUs] HOBBIX 3HAHWM B TMPOIECCE BBIMOJHEHUS
OPOEKTHBIX M Y4YEOHO-HUCCNEAOBATEIbCKUX padoT, yMEHUsIMU paboTaTh B
IpyIIE C BBIMOJHEHUEM PA3IMYHBIX COIMANBHBIX POJICH, IIJIAHUPOBATH PabOTy
TPYNIbI, PAlMOHAIBHO PpACHIPENENsITh JIEATeIbHOCTh B HECTaHIapTHBIX
CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIQJ KAXKJIOTO M3 YYaCTHUKOB TPYMIIbI B
pelIeHre paccMaTpuBaeMon MpoOJIeMBI;

n1emenmos OK u IIK:

— OK O0l. BeiOuparb cmocoObsl pemeHus 3aAad  NpoQecCHOHATbHON
NEeSATETPHOCTH MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCUCTBOBaTH W pabOTaTh B KOJJICKTUBE U
KOMaH/Ig;

— ITIK 5.1. CoOupare WuCXOAHBIE [aHHbIE IS pa3pabOTKU MPOEKTHOM
JOKyMEHTAITMH Ha HHPOPMAITMOHHYIO CUCTEMY.

[lenpr0o gaHHOTO TMOCOOWS SIBJIIETCA OKA3aHHWE IIOMOINb OOyYaronuMmcsi B
MTOJITOTOBKE ¥ BBITIOJTHEHUH J1a00PATOPHBIX M MPAKTHICCKUX PadoOT.

[locobue conmepXUT omnucaHue JabOpPaTOPHBIX U MPAKTUYECKHX pPadoT,
MPEIYCMOTPEHHBIX pabouell mporpaMMoON sl CHEIMATbHOCTEH TEXHOJIOTMYECKOTO
npoduisa. Kaxknas paborta comepkuT. HOMEp pPaOOThl, Ha3BaHUE W 1I€JIb PaOOTHI,
dbopMupyeMble B TMPOIECCE BBHIMOJHEHUS padOThl 3HAHUS W YMEHHUA, KpaTKue
TEOPETUYECKUE CBEJCHMSA, [EpPEUeHb HEOO0XOIUMOro O0OpYAOBaHMs, MOPSIOK
MPOBEJCHUSI pabOTh, TaOMUIlBI, TpadUKH, KOHTPOJIbHBIE BOIpochkl. [ Ooiblieit
YETKOCTHU TOPSAOK MPOBEICHUST padOThI JaH B BUE OTACIBHBIX ITYHKTOB, B K&KJIOM M3
KOTOPBIX MpeJIaraeTcsi mpojieaTh OJIHY BIIOJHE ONPEACTEHHYIO OTIepaIHIo.

[TpoBoaUTH JTAOOpATOPHBIE U TIPAKTUYECKUE 3aHITHS 1EIeCO00Pa3HO B MOPSIKE
M3yUYeHHsI TPOTPAMMHOTO MaTepHara.

B xone maGoparopHoit pabOThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUjia IO
TeXHUKEe 0€30MacCHOCTH, KOTOPHIE YKa3aHbl B JAHHOM TTOCOOHH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Ne n/m Tema padoTsI Koa-so
4acoB
1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSTHHOM 2
CHJIBL.
2 N3yuenue coxpaHeHUs: MEXaHUYECKOM SHEPTUU TpU 2
JIBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.
3 N3mepenre BIa)KHOCTH BO3yXa. 2
4 N3mepenne moBepXHOCTHOTO HATSKEHUSI AKUIKOCTH. 2
5 N3yuenune 3akona Oma Jy1sl yuacTKa UEnu Ipu 2
MOCJIEIOBATEIbHOM COEIMHEHUHU MTPOBOTHUKOB.
6 N3yuenne 3akoHa OMa 7151 y4acTKa LENH IpHU NapajuieIbHOM 2
COEMHEHUHU TPOBOIHUKOB.
7 Onpenenenne O/1C 1 BHYTPEHHETO COPOTHUBIICHUS 2
UCTOYHUKA HAIIPSIKEHUS.
8 Ornpezenenne TeMIepaTypbl HUTH JIaMITbl HAKAJIMBAHUS U 2
MOIIIHOCTH, TOTPEOJIIEMON JTaMIION
9 N3yueHue sSBICHUS SJIEKTPOMAarHUTHON MHIYKIMH. 2
10 N3yuyenue 3aBUCUMOCTH Neproia KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.
11 N3yuenune untepdepeHIinm cBeTa. 2
12 N3yuenune nudpakiuu cBera. 2
IlepeyeHb npakTHYECKUX padoT
KoJu-Bo
Ne n/m Tema padoTsI
4acoB
1 EMKOCTHOE COIPOTUBJIEHHE B ENH IePEMEHHOI0 TOKA. 2
2 NHaykTUBHOE COMPOTUBIIEHUE B LIEMTU IEPEMEHHOTO TOKA. 2




3. TpebdoBanus Kk opopmiaeHHI0 0THETA

OTtuét no nabopaToOpHON WM MpPaKTHYECKOW paboTe oopmisieTcss B TeTpaau
JUIsl Ta0OpaTOPHBIX W NPAKTUYECKUX paboT. OTYET BKIOYAET B ceOs pas3felsbl,
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) (ymoBJjieTB.) | (HeyaoBJI.)
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. | BeBog (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
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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. PazmenaTths npuOopbl, MaTEpHaIIbl, 000pYA0BaHHE HAa CBOEM paboueM MECTe TaKUM
00pa3oM, 4TOOBI UCKIIIOUUTh UX MAJCHUE WIIA ONPOKHIbIBAHUE.

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

4. Bo BpeMs OmBITOB HE JOMyCKaTh TPEACITbHBIX HArpy30K HW3MEPHUTEIBHBIX
npuOOpOB.

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOAUMO IPOBEPUTH 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 CTEKIIIHHBIMU MPUOOpaMU U TMOCYJION, HY)KHO 0oOpamiaThCs C
HUMU aKKypaTHO ¥ OCTOPOXKHO, YTOOBI MPEIOTBPATUTH MOPE3HI;

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

® [IpU MPOBEACHUM OMBITOB CTCKJISHHBIC COCYIBI 3aKPEIUIATh B JIANIKE IITaTHBA
OCTOPOKHO;

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

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

® HEJb3S HCMOJb30BaTh CTEKJISTHHYIO MOCYAY, UMEIOIIYI0 XOTsI Obl HEOOJIbIINE
TPEIIUHBI;

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

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

8. [IpaBusna paboThI ¢ HATPETHIM 00OPYIOBAHUEM:

® COCYJl C TOpSYEH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 10 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;

® HarpeBas XUJKOCTh B MPOOUPKE WIM KOJIOE, HE0OOXOAMMO Aep)KaTh UX Tak,
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 HKCIIEPUMEHTAJIbHBIX YCTAHOBOK MCIOJB30BaTh IIPOBOJA C
IIPOYHOMN U30JIAIMEH 0€3 BUJMMBIX IMOBPEKICHUIM;

nu30eraTh TEpeceueHusi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IEeMH, HE
WCIIOJB30BaTh MPOBOJAHUKH C H3HONIEHHON U30JSUMEH UM BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANPsKEHUU Bhlle 42 B);

MOJKIIIOYATh SJEKTPUUECKYIO IENb K UCTOYHUKY TOKA B MOCIIEIHIOI0 0Yepe/ib,
Korja e€ cOopka 3aKOHYCHa;

coOpaHHYIO LIeNb BKJIIOYATh TOJBKO IIOCJE MPOBEPKHM U C pa3pelieHus
npenoaaBarens. Hanuuue HanpspKeHUs B LEMH MOXHO TPOBEPSATH TOJBKO
MpeIHA3HAYCHHBIMH JIJIS1 TOTO MPUOOPAMU MJIH YKa3aTeIIMU HATIPSHKCHUS;

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

HE MPOU3BOAUT IMEPECOCAUHECHUM B ILIEMU W CMEHY NpeAOXpaHUTeNed 110
OTKJIFOUECHHS] UCTOYHUKA AJIEKTPONUTAHHUS, a B LIETSAX NEKTPUUECKUX MAIIUH U
JI0 TIOJIHOM OCTaHOBKH SIKOPSI MJIM POTOPA MAlIMHBI;

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

MOJIb30BAThHCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUIsL TIPUCOCIMHEHUS MOoTpeOuTeNied K CeTH MPUMEHATh IITEINCENbHbIC
COEIMHEHNS, MOJIb30BATHCS pO3€eTKaMHu, THE3IaMU, 3KUMaMHU,
BBIKJIFOYATENISIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMH IIOBEPXHOCTSAMU;
AJIEKTpPOHArpeBaTeibHbIe MTPHUOOPHI CIEIYyeT BKJIOYaTh TOJIBKO B CETh
YKa3aHHOTO B WX MAaCHOPTE HANPSDOKEHUS, TINATEIBbHO CleAs MpPU 3TOM 3a
HCTIPABHOCTBIO COCTMHUTENBHBIX MMPOBOJAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh DJIEKTPOHArpeBaTelibHble MPUOOPHI BO BKIHOYEHHOM
COCTOSIHUU;

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

Ha TUINTKUA C OTKPBITON COMPAJIbI0 HE CTOUT CTaBUTh METAJUIMYECKYIO MTOCYY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHHWE MpHu JedopManuu crupanu; s
MOJy4YeHUs] Topsiued BOJbI Oe30macHee IMOJIb30BaThCA  AJICKTPUUECKUM
YalHUKOM;

0OHapPYWB HEUCTIPABHOCTh B AJIEKTPUUECKOM YCTPOUCTBE, HAXOSAIIEMCS MO/
HaIpsHKEHUEM, HEMEJICHHO OTKJIFOYUTh UCTOYHHUK TOKA M COOOIUTH 00 ATOM
MpenoaaBaTelo;

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

10. IIpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO oOOpamarbcsi C HUM
aKKypaTHO, OCTOPOKHO, HE POHSTh, HE JOMYCKaTh OJIOMKH TEPMOMETPA;

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

Ha3zeanue naodopamopnoit padoomoer. «WcciaenoBanue JIBUKEHUS Teja MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

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

— IIK 5.1. ColOupaTh WHCXOJHBIE JaHHBIE JIsI pPa3pabOTKU MPOCKTHOU

JOKYMEHTAIIMU Ha HHPOPMALIMOHHYIO CUCTEMY,

MemanpeomemHule:

— MPITI 01, MPIT 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;
npeomemmuule:

— TIP6 06, ITP6 07, TIP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonyanuu pabomer obOyuarowulicss O00NHCeH YMemb TUIAHUPOBaTh H
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMH H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
M3MepUTENIbHAsl JIMHEWKa), OOBSCHATH HaOJtoaeMble SIBICHUS, MPOU3BOJUTH
MaTeMaTU4YeCcKyr0 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (Qu3myeckas BEJIMYMHA, SABJISIONIASCS  MEpOM
MHTEHCUBHOCTU BO3JICMCTBHUS, OKa3blBAEMOI'O HA JIAHHYK) YaCTHIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cunel B CU Ha3eiBaeTcs HptoTroHoM (H): 1 H=1xr - m - c.

Cuna Kak BEKTOpPHAasl BEJIMYMHA XapaKTEPU3YETCsS MOJYJIEM, HAMPABICHUEM H
«TOYKON» TPWIOKEHUSI cuiibl. [IpunoxeHHass K MacCMBHOMY Tely CHJa SIBJISETCS
MPUYMHONW U3MEHEHHSI €r0 CKOPOCTH WJIM BOBHUKHOBEHUS B HEM nedopmanuii. Cuna
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenusi — cuia, BO3HHUKAIOIIAs MPU OTHOCUTEIBHOM JBUXKEHUU
TBEPABIX TEI W MPOTUBOJACHCTBYIOIIAs ATOMY ABWKEeHHIO. Cujla TpeHUs uMeeT
AJIEKTPOMArHUTHYIO  TOPUPOIY,  SIBISACH  MAKpPOCKOMUYECKHM  IPOSIBICHUEM
MEXMOJICKYJIIPHOTO ~ B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
AIEKTPUYECKUX 3apsfoB, KOTOPHIMH OOJaalOT YaCTHUIBI, BXOJSIIME B COCTaB
aTOMOB. BEeKTOp Cuiibl TpEHUS HAMPABJIEH IPOTUBOIMOJIOKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPBIX TEI,
2) TpeHHE O KUJKOCTb WIH ras.
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[lepBblil BUJ HA3bIBAIOT CyXUM TPEHUEM (CHJIa TPEHHUS IOKOS, CHJIa TPEHUS
CKOJIbJKEHUS], CUJIa TPEHUS KaUeHMs1), @ BTOPOU — BA3KUM TPEHUEM.

Cuna, BO3HMKaroUlash Ha TPaHULE CONPUKOCHOBEHHS TEI NPHU OTCYTCTBHH
OTHOCUTEJIBHOTO JIBMXKCHUS TEII, HA3bIBACTCS CUNOU MPEHUS NOKOAL.

Cuna TpeHus INOKOS paBHA IO MOIYJIIO BHEIIHEH

culie, HaHpaBHGHHOfI M0 KacaTelbHOM K ITOBECPXHOCTHU L g

o -—2— M; ',-{ J‘_

COIIPUKOCHOBCHHUA TCJI, W IPOTHUBOIIOJIOXKHA CHU IIO Frp %/f,’-”--'-———-"
— R e

HaTIPaBJICHHIO: Fop =8

Cuna mpeHus CKObJICeHUs BO3ZHUKAET TIPH CKONBKEHHM OJHOTO Tena
OTHOCHTENBHO Jpyroro. CHiaa TpeHHsS CKOJBKEHHS HAIpaBleHa MPOTHBOIIONOMKHO
CKOPOCTH JBHKEHHS Tea. MOy/b CHIIBI TPEHUS CKONBKEHUS MOYTH HE 3aBHCHT OT
CKOPOCTH JIBWKEHHS W TIPHOIHM3MTENHHO PAaBEH MAKCHMANBHOMY 3HAUCHHIO CHIIBI
TPEHHs MOKOS.

Cuna mpenus Kayenus HANpaBlIeHA IPOTHUBOIOJIOKHO CKOPOCTH JIBIIKEHHS
Tena. Cuna TpeHHs KadeHHs BO MHOTO Pa3 MEHBIIE CHIIBI TPEHHS CKONBKEHHS.
[To’ToMy B TeXHHMKE M YMEHBIICHHS CHJI TpPEHHS NPUMEHSIOT Koleca |

IAPUKOIIOAITUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HHKAWOIIAsg Mpu aAepopmanuu Tena WU

MPOTUBOJCUCTBYIOIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMAarHUTHYIO IpUpPOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM  ITPOSIBIIEHUEM  MEXMOJIEKYJSIPHOTO N

B3aMMO/JICHCTBUS. Cuna  ynpyroctu  HampasJICHA

ITPOTUBOIIOJIOKHO CMEILICHHUIO, NEPIECHINKYIJISIPHO

ITIOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIPaBJICHUIO CMELIECHNUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHMKAIOUIYIO B peE3yJbTare
nedopMaIii ONoOphl U ACHCTBYIONIYIO Ha TEJ0, HA3bIBAIOT
CUIOU pearyuu Onopbwl.

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

10 MOJIYJIFO ¥ IPOTUBOIIOJIOKHBI 110 HANPABJICHUIO: P=-N
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOIOPLUHUOHAIEH CUJIE PEaKLIUU

OIIOPBI: F’“"Fm“ e

I'peueckoit OykBoit # 0603HaueH KO>(PPUIUEHT NPOHOPLHOHATBLHOCTH,
Ha3bIBaEMbI KOADPHUITUEHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUSI CKOJBXEHHs, KaKk MU MOAYJIb MaKCHUMAaJIbHOM CHJIbI

TPEHUS NTOKOSI, NPONOPLIMOHATIEH MOYJIFO CHJIBI PEAKLIUU OIOPBI: Fup = HN
Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBEHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS U CUJIOM HOPMAJIIBHOM PEaKUUH OMOPbI, IO
KOTOPOM CKOJIB3UT JAHHOE TEJIO B 3aKOHE CyXOT'O TPEHHUS.
3HadyeHne Kod(pduimeHTa TPEHUsS CKOJBKEHUS 3aBUCUT OT Marepuaia
TPYILIMXCS APYT O APyTa Tel U KayecTBa 00pabOTKH MX MOBEPXHOCTEN.
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Kak mpasuno, #< 1, W nump I8 IA3JKMX M COBEPIIEHHO YMCTBIX
noBepxHocTel MeTamios ~> 1.

XOJA PABOTHBI

IIpogpeccuonanvro-opuenmuposannvie 3a0aHUsA:

1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTH LICHY JICJICHHUS.

2. llpoBepuTbh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€JN, JJisi JTOr0 TMOJOXKUTh OpPYyCOK Ha TOPU30HTAIBHO
PacIoJIOKEHHYIO JOCKY TpaHbl0 C caMOW OOJIbIION TIUIONMIA/IbI0 MOBEPXHOCTH.
[IpukpenuB k OpycKy AWHAMOMETp, IUIABHO YBEIUYHMBATH CHILY, HAMPABICHHYIO
BJI0JIb TIOBEPXHOCTH JOCKH, M 3aMETHTh MAaKCUMaJIbHOE 3HAYEHUE CHJIBI TPEHUs
NMoKOos. 3aTeM IMOCTaBUTh TOT K€ OPYCOK Ha APYTYyI0 T'paHb C MEHbBIIECH IUIOIAAbIO
MMOBEPXHOCTHU U BHOBb U3MEPUTH MAKCUMAJILHOE 3HAUEHUE CUJIBI TPEHHUSI TIOKOSI.

N
\
¢

-

1] e

l

| e ml

|I

3. TloBTOpHB TakuWe >X€ HW3MEpPEHUs TMPU PABHOMEPHOM JBHKCHHH OpycKa II0
MOBEPXHOCTU JOCKH, ONPENEIUTh BEIUYUHY CUJIbI TPEHUS CKOJBXKEHHS, a TaKXKe
3aBUCUT JIM 3Ta CUJIa OT TUIOLIA/IM MIOBEPXHOCTH COIPUKOCHOBEHUS TEJL.

4. IlpuBectu OpyCOK B YCKOPEHHOE JBHKEHUE, NEHUCTBYS Ha HEro CUJIOW, OOoJblIen
MOAYJISl CUJIBI TPEHUS CKOJIbKEeHHSI. I3MEpUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. Msmeputh maccy Opycka.

6. 1o mosy4yeHHBIM JTaHHBIM BBIUYMCIUTHh MOJYJIb MAaKCUMAJIbHOTO YCKOPEHUsI Opycka

Fynp B Fmp .

m

o opmyiie a =
7. Onpenenutb KO3YPUIUEHT TPEHUS CKOJIbKEHUS, UCTIONb3Ys (POPMYITY P = 40V

8. IlocraButh Ha MEpPBBIA OPYCOK BTOPOM Tako# K€, YBEIUYMB TEM CaMbIM CHUITY,
NEPIEHIUKYISIPHYIO TOBEPXHOCTH CONPUKOCHOBEHUS T€Jla U CTOJA (CUJIa JIaBJICHHUS).
N3mepuTh MakCUMaJIbHYIO CHIIy TpeHUs MoKosA. OIpenennts 3aBUCHT JIU
MaKCUMaJIbHOE 3HAaYE€HHE MOAYJISL CUJIbI TPEHUS TIOKOSI OT CHJIbI JABJICHUS.

[/

B

|;|1‘|. e rﬁll

9. JlaHHBIC OMBITOB U PAacUYETOB 3aMKcaTh B TAOJIUILY:
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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).

— TIK 5.1. CoOupare wuCXOAHBIC JaHHbIE JUISI Ppa3pabOTKU MPOEKTHOMN

JOKYMEHTAIMU Ha HH(POPMAIIMOHHYIO CUCTEMY;

Memanpeomemubwle:

— MPIT 01, MPIT 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:

— IIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, IIPy 12.

Ilo oxonuanuu pabomul obyuarOwulics OO0NMCEH YMemb: IUIAHUPOBaTh 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 SOHCPIHA: E= T , A€ m — MacCcCa TCJjida, U — CKOPOCTh TCJIA.

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

2) moTeHIMaIbHAs SHEPTUs Tela, MoAHATOro Haja 3emueii: E=mgh, rae m — macca
Tena, g = 9,8 M/c?> —ycKopeHHe CBOOOJHOIO HajcHMsi, h — BBICOTA HAJ HyJIEBBLIM
YPOBHEM.

OTol sHeprued Teao o0JagaeT BCIEJACTBHE CBOECTO IOJOKEHHS OTHOCHTEIBHO
3emiu.

Takum 00pa3oM, MeXaHUUECKasl SHEPTHUS Tella CKIAAbIBACTC U3 KHHETUUECKON
Y ITOTCHIIUAIBHOM.

[ToTeHumanpHas 2HEPTUsS XapaKTepU3yeT B3aWMOJICHCTBYIOIIME Teja, a
KMHETHYEeCKasi dHEepPTrus — ABWKYIIUecs Tena. M moreHiumanpHas, U KUHETHYeCKas
DHEPTUS HW3MEHSIOTCS TOJBKO B pE3yJbTaTe€ TAaKOTO B3aWMOJICHCTBHUS TeEN, TMpHU
KOTOPOM JICHCTBYIOITUE Ha TeJIa CUIIBI COBEPIIAIOT pabOTy, OTIMYHYIO OT HYJISL.

OmHUM W3 OCHOBHBIX 3aKOHOB MEXAaHUKH SBJISETCS 3aKOH COXPaHCHHS
MEXaHHYECKON IHEPTUH.

Eciu HecKoJIbKO Tesl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHJIaMH
TATOTCHUS ¥ CHJIAMH YIIPYTOCTH U HUKaKWE BHEITHUE CHJIbI HA HUX HE JICHCTBYIOT, TO
pu TIOOBIX B3aUMOACHCTBHUAX TeJI paboTa CHII YIPYTOCTH UITH CHIT TATOTCHHS paBHA

M3MEHCHHMIO TTOTEHIIMAJIbHOW SHEPTUH T, B3SITOMY C IMPOTHUBOIIOI0KHBIM 3HAKOM:
A= _{Epz - Epl}

Bwmecre ¢ TeM mo TeopeMe 0 KWHETHISCKON PHEPrum paboTa TeX ke CHUJI paBHA
M3MEHCHHUIO KUHETHYSCKOU SHEPTHUU:

A=E, _E.i;l_

N3 cpaBHEHUs BbIllIE NPUBEICHHBIX PABEHCTB BHUAHO, YTO HW3MEHEHHE
KHHETHYECKOM DHEpPruM Tel B 3aMKHYTOM CHUCTEME pPaBHO MO aOCOITIOTHOMY
3HAYEHUIO WU3MEHEHHUIO MOTEHUUAIBHOW SHEPTHUU CUCTEMBI TE€JI U MPOTHUBOMOJIOAKHO

eMy M0 3HaKy: BBy =~ En By Bt En = En v By

W3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U NMOTEHLMAIBHOW DHEPIUU Tell,
COCTABJISIOIIUX 3aMKHYTYIO CUCTEMY U B3aMMOJCHCTBYIOLIUX MEXAYy COOOW CHiIaMu
TATOTEHUS W CWIAMHM YIOPY TOCTH, OCTA€TCS IMOCTOSHHOW. OTO YTBEpXKICHHE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS DJHEPIUH B MEXaHUYECKUX IIpoLeccax.

3axon coxpaHeHnusi dHepeuu — TPHU JIOOBIX MPOLECCAX, MPOUCXOIALIIUX B
CUCTEME IIPU HEU3MEHHBbIX BHEIIHUX YCIOBUAX, €€ IIOJHAs DJHEPIus OCTACTCS
IIOCTOSIHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM HEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.
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Jns TOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAHCHUS JHEPIrUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHA MEXAHUYECKas YHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTAaHOBJIEHUU (aKTa COXpaHEHHUS TIOJTHOW MEXaHMYECKOW HHEprud, HO U B
YCTAHOBJIEHHUH  BO3MOYKHOCTH  B3aMMHBIX  MPEBPAIICHUNA  KUHETUYECKOW 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 SHEPruu, a C JPYyrod CTOPOHBI, — YMEHbBIICHUIO
MOTECHIIUAIBHOW YHEPTUU TEIL.

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

3aKOH COXpaHEHUs MOJHOM MEXAHWYECKOW SHEPruU B MpOleccax C y4aCTHEM
CUJI YNPYrOCTH W TPABUTALHMOHHBIX CHUJI SIBIIIETCS OAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAHHWE 3TOr0 3aKOHA YIPOMIAET PEHICHWE MHOTHUX 337a4, UMEIOIIUX
OOJIBIIIOE 3HAYEHHE B MPAKTHUECKOM KU3HH.

Mexanudeckoe JBMKEHUE HUKOTJIa HE ucye3aeT 0ecciaeHO U HUKOTa OHO He
BO3HHKAET caMo co0oii. Bo BpeMst TOpMOKeHHs aBTOMOOMIISI IIPOU30IILIO HArPEBaHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIA U acdanbTa. CiaeaoBaTesibHO, B pe3yibTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MpEeBpaTUIaCh BO BHYTPEHHIOK YHEPTHIO TEIJIOBOTO JIBHXKEHUSI MOJIEKY.

[Ipn 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE3aET, a TOJIBKO MPEBpAILAeTCA U3 OJJHON (POPMBI B IPYTYIO.

[ToCcKOJIbKY CHUJIBI TPEHHUSI UCKIIFOYUThH MOJHOCThIO HE BO3MOXKHO, TO U 3aKOH
COXPAHEHUS MEXAHWYECKOW SHEPruu BBIMOJHSIETCS B PEAIBbHBIX CUCTEMAX JIHIIb
MPUOJIMIKEHHO MPU YCIOBUU, YTO CUJIBI TPEHUS MaJIbl U UMU MOKHO MIPEHEOPEYb.

X0 PABOTHI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTMHEHKU.
2. 3aKpenuTh TMHAMOMETP Ha ILITAaTUBE.
3. YcraHoBUTH (DUKCATOP y OTPAHUYHMTENBHOW CKOOBI, PAaCTAHYTh NPYXKUHY C
cwioit = 3,3 H, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.
4 VI3MepuTh JIMHEUKOHN JJIMHY NPY>KUHBI X1.
5. IlpukpenuTs rpy3bl, MOAHATH UX TaK, YTOOBI yKa3aTedb JUHAMOMETPA BEPHYJICA
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 H3MEHEHHWE TMOTCHIMAIBHOW JHEPrUM TMPYKUHBI Tpu €€
pacTspkeHuu 1o ¢popmyie AE,,= —-

11.0npenennth U3MEHEHUE MOTEHUMAIBHON 3HEPIUH IPY30B MPU UX MEpEMENICHUN
no ¢popmyne AE,,=mgh.
12. Pe3ynbTaThl BcEX U3MEPEHUI M BBIUUCICHUN 3anKcaTh B TAOJIHILY:

2 R © A HU3menenmne
= 2 JJIMHa NPYKUHBI s 2 E = E w NMOTEHUHAJbHOM
= > = 3 ol g w3 JHEPruH
z g Zz s S a5k -
= < O = . = . = = s Q| == = s cc
S o € == = o EE 2 = % 2|9 K §=§ o S
- S oS S| 2ol o HZ 22 = 2 %EN %Eq
s 5 R = 5 R > D P o - E-
= o o = = = ol
13.CpaBHUTH pe3yNbTaThl U3MEPEHUN U CIIETATh BBHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BHUIbI HEPTUH CYLIECTBYIOT B MEXaHUKE?
2.YT0 Ha3bIBaCTCS TIOJHOW MEXaHUUECKON dHEPTrUeh?
3. ChopMynrupoBaTh 3aKOH COXpPAHEHHUS MEXaHHUUECKON YHEPTUH.
4. Tlpu KakOM yCIIOBUH BBIIIOJIHAETCS 3aKOH COXPAHEHUS SHEPTUH B pealIbHbBIX
CUCTEMAX U Iovyemy?
JIABOPATOPHAS PABOTA Ne3
Has3zeanue naoopamopnoit paoomor: «A3mMepeHne BJIAKHOCTH BO31YXa).
Ileny paoomer: HAay4YUTHCA OMNBITHBIM IIYTEM OIPEAEIATh OTHOCUTEIBHYIO
BJIYKHOCTBH BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJA WM JAUITUIOBBIA  3PUP,ICUXPOMETP,
0apoTEpPMOTrUTPOMETP, ICUXOMETPUYECKAs TAOIUIIA.
Pe3yabTartsl:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 5.1. CoOupare WuCXOAHBIE [aHHBIE IS pa3pabOTKU MPOEKTHOMN

JOKYMEHTAIIMU Ha HHPOPMAIIMOHHYIO CUCTEMY,

MemanpeomemHuwle:

— 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;
npeomemmHuule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08,IIPy 09, ITPy 12.

Ilo okonuanuu pabomwvl obOyVYaOWULICA OOAMCEH YMemb. TUIAHUPOBATh U
BBITIOJIHATh OKCIIEPUMEHTHI C TIOMOIIBIO PA3NMUYHBIX HU3MEPUTEIBHBIX TPUOOPOB
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(mcuxpomeTp, 6apOTEPMOTUTPOMETP), TOIB30BATHCS MICUXOMETPUYECKON TaOIUIIeH;
pelmaTh 3aJa4d Ha OIPEICIICHUE OTHOCUTENIbHOW BIIQXKHOCTU BO31yXa, OOBACHSTH
M3MEHEHHE arperaTHbIX COCTOSIHUN BEIIECTBA.

Teopus

B armocdepe 3emnm Bcerma cojepskarca BojAsHble napbl. X conmepxkaHue B
BO3/IyX€ XapaKTepHU3yeTcs: aOCOTOTHON U OTHOCUTEIBHON BIAXKHOCTHIO.

AGCOMOTHAs BIAXHOCTL (p,) OIpeNeNseTcss Maccoid BOAAHOro mapa B 1 w3
BO3/yXa, T.€. INIOTHOCTHIO BOASHOIO Iapa.

AGCOIIIOTHYIO BIQXKHOCTh MOXHO OIPEACIIUTD M0 TEMIIEpAType — TEMIIEpAType,
Opyu KOTOpPOM Tap, HaxXOASUIMHCA B BO3AYXE, CTAaHOBUTCS HACHIIICHHBIM.
TeMnepatypy TOYKM pPOCBI ONPEAENSIOT C MOMOIIBKD TUTPOMETpPA, a 3aTEM IO
tabnuie "/lagnenue HACHIWEHHLIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax" HaxoAsAT COOTBETCTBYIOUIYIO TEMIIEPATYPE TOYKU POCHI INIOTHOCTD.
HaiinenHas miaoTHOCTh U €CTh a0COIOTHAS BIIAYKHOCTH OKPYKAIOIIEro BO3/1yXa.

OtHOcHUTEeNbHAs BJIAXHOCTh ) TOKAa3bIBAET, CKOJBKO IPOLIEHTOB COCTABIISET
a0COJIIOTHAs BJIAXKHOCTh OT IJIOTHOCTH p,BOASHOTO Tapa, HACHIIIAIOIIETO BO3IYX
MIpY JTAaHHOM TeMIepaType:

p, ©100%
y p.
XOJA PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. PaccMoTpeTh ncuxpomeTp U 6apoTEpMOTUTPOMETP U ONIPEACIIUTD IIKATY JEICHUS
pruoOOPOB.
[TcuxpomerTp: baporepmorurpomerp:

HUIKge m()(l bstconoe
040 47]0
f et Y 0 \ amm, ( dm WL
50 A é’jo,”“‘
0 L\A 2
7 omi\ Bndgacfacm \00
/4
o
oy 2 g 4p g 10 N‘“,\u?“

2. TlpoBeputh HajgM4Me BOJBI B CTAKAHUMKE TCHUXPOMETP M MPU HEOOXOIMMOCTH
JIOJIUTD €€.

3. OmnpenenuTth TeMIepaTypy Cyxoro TEpMOMeTpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmnpenenuTh OTHOCHUTENIBHYIO BIQKHOCTh, IMOJB3YACh IMCUXPOMETPUUYECKOM
TabIuIeH.
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6.0npenenuTh OTHOCHTEIBHYIO BIAXXHOCTH MO0 0apOTEPMOTUTPOMETDY.

7. Ucnonw3ys tabmuiyy '“/lasieHue HACLIWEHHbIX NAPO8 U UX NIOMHOCHMb NpPU
PA3IUYHBIX memnepamypax”, ONpeneauTh MIOTHOCTh HACBHIIICHHOTO BOSHOTO IMapa
(mpu Temmiepatype tey).

[ ]
H

8. OnpenenuTh aOCOMIOTHYIO BIAKHOCTB IO popMyIie p=

100% °

9. Pe3ynbTaThl H3MEPEHUH 3anuCcaTh B TAOJUILY:

IHoka3zanue Pa3nocTn OTHOCHTENIb- OtHocurenn- | IlnoTHOCTH | ADCOJIOT-

TepMOMeTpa NMoKa3aHui Hast Hasl BJIa)KHOCTb | HACBIIIEH- | HasIBJIAXK-
CYX0ro | cMo4e | TEPMOMETPOB | BJIAKHOCTH BO3/1yXa Mo HOT'0 11aPa, | HOCTHY, i3
t1, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMoOrur- pu,% "

t2, °C ICUXpOMeTpy | pomerpyo,% "
0, %
10. CpaBHUTH pe3yJIbTATHI U C/IENIATH BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

l. Yro Ha3piBaeTcs ucnapeHuem, KonjeHcamuen? Ilouemy npu ucnapeHuu
TeMIepaTypa KUJIKOCTH OHMXKAETCS?

2. Kako¥li map Ha3bIBaIOT HACHIIEHHBIM? Kak MepeBecTH HEHACHIILICHHBIA Hap B
COCTOSIHUE HACBIILICHUS?

3. M300pa3uTh Ha PUCYHKE JIUHAMHUYECKOE PABHOBECHE MEXKIY IMapoM U
KUJKOCTHIO.

4. Tloyemy mOKa3aHUSI BIAXHOIO TEPMOMETpA TICUXPOMETpA MEHBIIIE
MoKazaHu cyxoro TtTepmomerpa? Ilpm KakoM yCIOBHM Pa3HOCTh NOKA3aHUU
TepMOMETpa HauboJIbIIas?

5. Cyxo# U BJIaKHBI TEPMOMETPHI TICUXPOMETPa MOKA3BIBAIOT OJHY U TY Ke
temneparypy. KakoBa oTHOCUTEIbHAS BIAXKHOCTh BO3/TyXa?

6. Uto HazpiBatoT TOukoi pocki? [Ipu kakoii Temmneparype BbIIAAET poca, eciu
JaBjieHUE BOAsIHOTO napa B Bo3ayxe 1706 Ila.

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

JIABOPATOPHAS PABOTA Ne4

Ha3zeanue nabopamopnoit pabomor: «3MepeHne NMOBEPXHOCTHOT0 HATSKEHUS!
SKMIKOCTH.

Ilens pabomor: HayIUTHCS OMPENLIATH KOAPHUIIMEHT MMOBEPXHOCTHOTO HATSKEHUS
Pa3TUYHBIMH CTIOCOOAMH.

Oobopyoosanue: Becbl C pa3HOBECAMU, IITaTUB, IITAHTCHUUPKYJb, JUHEHKA
U3MEpUTEeIbHAsI, KoJ0a KOHWYECKas, CTaKkaH, CTakaH C BOJOW, BOpPOHKaA
KOHycoOOpa3Hasi WM OlopeTKa ¢ KpaHOM, TpyOka pe3nHOBasg C KPaHOM H
CTEKJIITHHBIM HAaKOHEYHUKOM JHaMETpoM 3—4 MM, COCyd C BOJOW,
KamuJuIsipHas Tpyoka.

PesyabTarTsl:
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Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).
— ITIK 5.1. CoOuparh wuCXOAHBIC JlaHHBIE JUIsI Ppa3pabOTKU MPOEKTHOM

JOKYMEHTAIMU Ha HHPOPMALIMOHHYIO CUCTEMY;

MemanpeomemHuwle:

— MPII 01, MPIT 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:

— IIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo oxonuanuu pabomwvl obyuarowulics 001x#ceH ymemyb: TUIAHUPOBATh U
BBITIOJIHATh ~ DKCIIEPUMEHTHI 10  ONPEJCICHUIO TOBEPXHOCTHOTO  HATSHKCHHUS
BOJIbL, IPUMEHSTh TOJYYCHHBIC 3HAHUS MO (U3UKE NI OOBSICHEHHS HAOIIOAEMBbIX
SBJICHUI, TPOU3BOJUTHL MaTEMaTHUYECKyl0 OOpabOTKy TOJYyYEHHBIX pPe3yJbTaTOB
AKCIIEPUMEHTA U MOTPEITHOCTEN U3MEPEHUSI.

Teopusa

Monekynapl TOBEPXHOCTHOTO  CIOS  JKUJIKOCTH  00JIaIal0T  HU30BITKOM
MOTEHIUATIBLHOM SHEPTUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIIUXCSI BHYTPU
xuakoctu. Kak u mobas MexaHWuyeckasi CUcTemMa, TOBEPXHOCTHBIM CIION KUJIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS 3TON
SHEPIUU MOJIEKYJISIPHBIE CHJIbl — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIONIaJb CBOOOJHON IMOBEPXHOCTH >KHAKOCTH S Ha
BenMunuHy AS:

A = c6AS.

Kosddumment mnponopuuoHanbHOCTH 6  Ha3biBaeTcs  KOAGOUIIMEHTOM
MMOBEPXHOCTHOTO HATSKEHUS JAaHHOM KUIKOCTU. V3 mpuBeneHHo# Bhimie HopMyIibl
BUJIHO, YTO OH YHCJICHHO PaBEH CWJIE TTOBEPXHOCTHOTO HaTshKeHUs F, geiicTByromei
Ha CAWHUIY JJIMHBI JIMHUM, OTPAaHUYMBAIONIEH KaKyr-1HOO0 YacTb CBOOOHOMN
MMOBEPXHOCTH KUJKOCTH:

F

=7

[ToBepXHOCTHOE HATSKEHUE KUAKOCTU 3aBUCUT OT PUPOJIbI TPAHUYHBIX CPEX
Y TEMIIEPATYPHI JKUJIKOCTH.

[ToBepxHOCTHOE HATSKCHUE MOYHO ONPEACATE [ I
pPa3IMYHBIMA METOJIaMH: METOJIOM OTpbIBA Kameib M METOJIOM |
MOAHATHUS KUJKOCTU B KAITUJUISIPE.

1) MeTon oTpbIBa KamneJb. e BRiR T
Jns M3MepeHus STUM METOJOM COOMpPAIOT YCTaHOBKY IO "
PUCYHKY.
HanusaroT JUCTUITUPOBAHHYIO WIn XOPOILO

MPOKUTISIYEHHYI0O BOJAY M C TOMOIIBIO KpaHa pPEryJupyror e€ &
BBITEKAHWE TaK, 4YTOOBI BOJA OTACIBHBIMU KaIUIIMU TMajajia B IOJICTABICHHBIM
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cTakaH. /{5 karmmm >KUIKOCTH B MOMEHT €€ OTphIBa OT KOHIIA TpyOKu cuion F Oymer
Bec Karmu: F =mg;

JUHUS, OTPaHWYMBAIONIAs  CBOOOJHYIO  IOBEPXHOCTh  JKHJIKOCTH, — JIJIMHA
OKPY>KHOCTH IIICHKH KaIlIu:

[= ﬂdm.x.-

_mg_ Mg
Orcroma ¢ = ad, WO = P
rine M — Macca BBUTUBIIEHCS BOJIBI, § — YCKOPEHHE CBOOOHOTO MAJCHUs, N — YHCIIO
Karejb BOJbI, Uu.«— BHYTPEHHUI IHaMETP CTEKIITHHOMN TPYOKH.
2) MeTo 1 TOTHATHS JKUKOCTH B KaITUILISAPE. _
[Ipn w3MepeHuU, KaNWUIPHYIO TPYOKY OITyCKAarOT B
CTakaH C BOJOW ¥ W3MEPSIOT BBICOTY TOIHATHS BOJLI B
kamuisipe. JKuaKoCTh TTOJHAMAETCS B KaWUIApe 10 TeX TIOp,
MOKAa CHUJIa NOBEPXHOCTHOTO HATSKEHUs He ypaBHOBEeCHT cuiy | N
TSDKECTH, ICUCTBYIOIIYIO HA TIOHATYIO BOY:
F = Fm}mc,
pmd*hg
ond= -

phgd
Orcroma ©= 4
rJiec p— IUIOTHOCTh JKUIKOCTH, § — MOJYJIb YCKOPEHHUs CBOOOMHOTO majacHus, h -
BBICOTA TIOTHATHS KUIKOCTH B Kammunispe, d — quaMeTp Kanwmnisapa.

X0 PABOTHBI
| cnocod: kanenvhwiit
IIpogeccuonanvro-opuenmupogantule 3a0aHU.
1. PaccmoTpeThb HIKajbl U3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JCJIECHNUS.
2. Onpenenuth Maccy mycroro crakana 1o 0,01 r.
3. U3meputrh BHYTpEeHHUN JAWAMETP CTEKISHHOW TPYOKHA IITaHTEHIMPKYJIEM.
Berurcnuts nuametp meiku karmind.. = 0,9 d.
4. CoOpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTH MpPUOOpP TakK, YTOObI CTEKIISIHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIIBbHA.
5. 3aKpbITh KpaH, HAMUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCSA, 4TOOBI U3
TpyOKH BOJia BbITEKAJa OTAENbHBIMU KarisiMu (30 — 40 xarnens B MUHYTY).
6. [logctaBuTh NOJ TPYOKY MyCTOM cTakaH U oTcuutath B 100 kamens.
7. OnpenennTh Maccy CTakaHa ¢ BOAOW, BBIYMCIUTD MAacCy BOABI
M3 = M2 —May.
8. BeruncnuTh MoBEpXHOCTHOE HATSKEHUE BOJIBI 110 opMyIie:

mg
0= .
N7 .
9. Berauciute OTHOCHUTCIIbHYIO ITOTPCIITHOCTD I/I3MepeHI/Iﬁ 10 (bOpMy.He:
| O — O mabn |
o=—" —+100%.

mabn
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10. Pe3ynbTarsl u3BMepeHUid ¥ BHIYMCICHUN 3aUcaTh B Ta0JIUILY:

= Kosgppuuuent
- 3} g = aza = MMOBEPXHOCTHOI'O =
- <
s 2| £ ¢ c 2 s = = = HATSIKeHUST = =
® S-S & 2 = = . 2 3 = 4 2
2 ) < o] E = 5 = UE w2 )E g E S
E| E x| 5= S g = 2 e = 3 = = -
S < < ) R Y= 5 = .E Z = o a‘@
g2 | 3% 8% x = = > Sz | B2 el e B
=5/ 2% &§| E| ET| E% |59 |é¢ S E
> =N s ©
= = = e =
=o) o

Il cnioco6: kanunnapmuwri
IIpogheccuonanvro-opuenmupoganmnvie 3a0aHUA:
1. PaccMoTpeTh MIKaabl K3MEPUTEIIbHBIX IPUOOPOB, ONIPEACIIUT IICHY JICJICHHUS.
2. I3aMepuTh TraMeTp Kanujuispa ITaHTeHITUPKYJIEM.
3. CobpaTh yCTaHOBKY MO PUCYHKY. ONYCTUTh KaIMIUIAP B BOJAY U U3MEPHUThH BBICOTY
e€ MOAHATHS B Kammuisipe (JTMHEHKOM) HaJl TOBEPXHOCTHIO BOJIBI B CTaKaHE.
phgd
4. BerynuciauTh MOBEPXHOCTHOE HATSKEHUE BOJIBI IO opMmyJie: 6= T
5. CpaBHHUTH pe3yabTaThl U3MEPEHUM C TAOJMYHBIM 3HAUYCHHEM ITOBEPXHOCTHOTO
HaTSOHKEHUS U ONPEAEIIUTE OTHOCUTEIBHYIO IIOIPEIIHOCTb.
6. PesynbpTaThl M3MEepEeHUI U BEIYMCIICHUH 3aIIMCaTh B TAOJIHITY:

© Kosgppuuuenr
= = S & - MOBEPXHOCTHOIO =
’ =

= S 2 = S HATSIKEHU s = 5

= & a = = = - = S
= ' =) R s = S T N\®
mh R = = = - < et N
25| JEE2 EE:| B i = 2=z | EE3
E| =220 s & S - 2 5 = o= 5 9«

S| g8 | £= | ES| Ez 2= | £E

= S =

°~
S Z z 2 2 26 g% | §°¢
= R 2 = o s ©

7. CpaBHUTH pe3yJIbTATHI U CIIETATH BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
YTto Takoe NOBEPXHOCTHOE HATSKEHUE?
Kak u rae npuMeHseTcs: MOBEpXHOCTHOE HATSKEHHUE.
Ha uTo neicTByeT cria mOBEpXHOCTHOTO HATSKEHUS M KaK OHA HaIlpaBJIeHA?
[ToueMy NOBEPXHOCTHOE HATSKEHNE 3aBUCHUT OT BUJIA JKUJIKOCTH?
N300pa3uth Ha pUCYHKE MOJIEKYIY KUIKOCTH HA MOBEPXHOCTU TBEPJOTO TENa

IUIA CIy4dasi CMAaYMBaHUA U HE CMAUYMBaHUs. Y Ka3aTh KPAEBOU YTrOJL.
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6. Uro Takoe kamuuiap? WM300pa3uth >KUAKOCTH B KamMWUISApe IS CiIydas
CMa4yuBaHUs U HE CMAaYUBaHMS.
7. Tlouyemy >KMIKOCTH MCIIApSIIOTCS JIETYE, YEM TBEpAbIE Tea?

JIABOPATOPHAS PABOTA NeS

Has3zeanue nabopamopnou pavomwr: «A3yuyenue 3akona Oma Ajs1 yyacTka uemnu

NPH N0CJIeJ0BATEJIbHOM COeIMHEHUH NPOBOAHUKOB.

Ileny padomer: HaydUTHCS COENUHATH NOTPEOUTENH PaA3IMYHBIMH CHOCOOaMH,

ONBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Obopyoosanue: WCTOYHUK BJIEKTPUYECKOM HHEPIUH, PE3UCTOPBI, aMIEPMETP,

BOJIbTMETP, PEOCTAT MOJI3YHKOBBIH, K04, COEAMHUTEIBHBIE TPOBOIA.
Pesyabrartsi:

Dopmupyemoie I71eMeHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— IIK 5.1. CoOuparb ucCXOOHBIE JaHHBIE Ui pa3pabOTKU MPOEKTHOH

JOKYMEHTAllMU Ha HH()OPMALIMOHHYIO CUCTEMY;

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;
npeomemmuule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, 1Py 09, I1Py 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCS OOJMCEH YMemb. COCTaBIAThH
ANEKTPUYECKHE 1I€NH,  IUIAaHUPOBATh M NPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
WU3MEPUTEIFHBIMA  TPUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUYECKUXLIENEW MpU Pa3IMUHBIX CHoco0ax COEAMHEHHsI NOTpeOuTened U
MCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOU3BOAMTH MAaTEMaTHUYECKyI0 OOpabOTKy
IIOJIyYEHHBIX PE3YyJbTAaTOB 3KCHEPUMEHTA W IIOIPELIHOCTEH; pellaTh 3ajadd Ha
OIpENIEIICHNE CUJIBI TOKA C MCIIOJIB30BAHNEM 3aKOHOB OMa T y4acTKa LIETIH.

Teopus
DJIEKTPUUECKHUIM TOK — YMOPSJAOUYCHHOE JBMKEHUE 3apsKEHHBIX YacTull. [lms
TOro 4ToObl B TPOBOJHUKE BCE BpEMsl IPOTEKad DJIEKTPUUYECKUM TOK, B HEM
HEOOXOJIMMO TIOAJACPKUBATh TIOCTOSTHHOE DJIGKTPUYECKOE TI0JIE € TOMOIIBIO
HCTOYHHKA TOKA.
OCHOBHBIMHM ~ XAPAKTEPUCTUKAMH DJIEKTPUUECKOTO TOKa B IENH SBIAIOTCSA
HalpsoKeHWEe, CHJIa  TOKa, COMNPOTUBIICHHE. 3aBUCUMOCTh  MEXIY ATHUMH
XapaKTepUCTHUKAMH YCTaHABIUBAET 3aKOH Oma:

u

= —.

R
[ToTpeOuTenn SIACKTPUYECKON OSHEPTMM — DJIEKTPUUYECKUE JIAMITOYKH,
AJIEKTPOHArPEeBATEbHBIC MPUOOPHI, MMPOBOA U T. M. — O0JANAIOT OMPECICHHBIM
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CONPOTHUBJIEHUEM, I[O3TOMY MX YacTO HA3bIBAIOT  «IPOBOJHUKAMUY»  WIIU
pe3ucTopamu.

OOBIYHO dJEKTpUYECKass I1eMb COCTOUT U3 HECKOJbKHX PE3UCTOPOB,
COCIMHEHHBIX TOCJIEOBATENbHO, MapaieNbHO WK cMmenaHHo. ComnpoTUBIECHUE
ATOT0 PE3UCTOPa HA3bIBAIOT DKBUBAJICHTHBIM OOIIEMY COMPOTUBIICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIOMIMX IIETIb.

CxeMa TMOCJIEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJIEAYIOIIUM

o0Opazom:
R1

R2
R3

[Tpu mocnenoBaTeIbHOM COEIMHEHUM BCE BXOISALIME B HErO IPOBOJHUKU
COEIUHSIOTCA JpYr 3a JAPYrom, T.e. KOHEI MEePBOro IMPOBOAHMKA COEIUHSAETCS C
Ha4yaJioM BTOPOTO.

Cuna Toka B JIOOBIX YacTAX LENH OJHA U Ta k€ (00 3TOM CBUAETEIbCTBYIOT
MOKa3aHUsl aMIIEPMETPOB):

I=1 1= I 2-
o Ecnum yepes oguH mpoBOAHHUK MPOTEKAET TOK, TO OH MPOTEKAET U Uepe3 BCe
ocTaJbHbIC.
o Ecmum xots 661 HAa OTHOM MTPOBOAHHUKE OTCYTCTBYET TOK, TO OH 00s13aTEIHHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mnocnenoBaTeNbHOM COEAMHEHUHU COMPOTHBICHUN pPE3yJbTUpPYIOLIEe
HaIpsDKEHUE paBHO CyMMeE HalpsDKEHUH Ha ydacTKax:

U=U 1 + U 2

Pesynprupyromee  COMpPOTHBICHHWE  TOCIEAOBATEIBHO  COCIMHEHHBIX

NMoTpeOuTeNIel paBHO CyMME CONPOTUBICHUIN MOTPEOUTENEH:

R = R; +R,.
ConpoTuBjeHUE neru R, COCTOSIIIEH 13 N OJMHAKOBBIX JIaMIl,
conpotuBicHUEM R4 Kaxkias, B N pa3 OOJIbIIIEe COMMPOTUBIICHUS OJTHOMN JTaMIIbI:
R =R 1 * M.

X0 PABOTHBI
1. CocTaBUTH 3IEKTPUUECKYIO LEMD IO CXEME:

iF--H

A R1R2R3 B

T

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
2. PaccMOTpeTh MIKaibl M3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY JICTICHUS.
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3. [IpoBepuTh 37IEKTPUUECKYIO LI€Tb, IIEMb 3aMKHYTh M HU3MEPUTh HAIpPsDKEHUS Ha
KOKIOM pesuctope. [ 3TOr0 NPUKOCHYTbCS HAKOHEYHUMKAaMU IPOBOJOB,
IPUCOEANHEHHBIX K 3AKMMaM BOJIBTMETP K KJIEMMaM KayKJIOrO PE3UCTOpA.

4. VI3aMepuTh HanpspKeHHE Ha KOHIAX BCeW Tpymmbl pe3uctopoB (ydactok AB), menb

Pa30MKHYTb.
5. [Mposeputs cooTHOMIEHUS (Uysy.= Upacu ;Upacu.= U1 + Uz + U3) 1 caenath BBIBOSL.
6. Berunciants ob1ee COMPOTHUBJICHUE IIPOBOHUKOB, COEIUHEHHBIX

OCIIEI0BATENBHO, PA3IMYHBIMH CIIOCOOAMM:
Rioow = UIﬁI/I Rzo6w = R1+ R2+ R3

U
R2061

aMIIepMeTpa U CAelaTh BBIBOI.
8. Pe3ynbTarhl n3MepeHni U BRIYUCICHUH 3alicaTh B TAOJIHILY.

7. Ilo dpopmyne | = BBIUUCIIUTh CUIy TOoKa. CpaBHHUTH €€ C TMOKa3aHHUEM

ConporuBienne Hanpsizkenue Cuia Toka
= =
= = = = =]
S |8 |6 |2 12 »im|=& | |5 |<|<|l<% ]
5 o o5 g g S |1S5 |35 & 2 || =] & B
o x nd Q = D -_ -_
¥ | >

9. CpaBHUTH pe3ynbTaThl H3MEPEHUN U ClIETAaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kak BKJIIOUEHBI BBIKJIIOYATENb, OaTapeiika W JIaMIIOYKa B KapMaHHOM
¢donapuke? N3o00pazure cxemy.
2. V300pa3uth  y4acTOK  IEMU  COJACPXKAIIMKA  JIaMIbl,  COCIUHEHHBIX
MOCJIEeI0BATENbHO. | 16 IPUMEHSIFOTCS TAKUE CXEMBbI?
3. Tloka3zaTp Ha cxeme, KaK MOAKIIOUYUTH aMIIEPMETP U BOJIBTMETP K PE3HUCTOPY.
Kak MOXHO OompesenuTh COPOTHUBICHUE PE3UCTOPA IO UX MOKA3aAHHUSIM?

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomoer: «A3zydenue 3akoHa Oma JJi y4yacTKa umenu
NPy NAPALIeTbHOM COeITMHHEHNUH ITPOBOIHUKOB.

Ilenvy padomwr: HAyuUTbCS COENMHATH MOTPEOUTENM PA3IMYHBIMHU CIOCOOaMH,
OMBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Ooopyooseanue: WCTOYHUK DIEKTPUYECKONM DHEPTUM, PE3UCTOPBI, aMIEPMETD,
BOJITMETP, PEOCTAT MOJI3YHKOBBIN, KIIOY, COEIMHUTENIbHBIE MPOBOAA.

PesyabTarsl:
Dopmupyemovie IIeMEeHMbl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).
— TIK 5.1. Cobupare WuCXOAHBIE [aHHBIE IS pa3pabOTKA MPOEKTHOMN

JOKYMEHTAIIMU Ha HHPOPMAIIMOHHYIO CUCTEMY,
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Memanpeomemmbwle:

— MPII 01, MPIT 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;
npeomemmuuie:.

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuwanuu pabomol obyuarowulicss OO0JCeH yMmemb. COCTABISTH
AJIEKTPUYECKHE LIENY,  IUIAHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
WU3MEPUTENbHBIMA  NPUOOpaMK  (aMIEpPMETP, BOJBTMETP), MPOU3BOAUTH pacyeT
AIIEKTPUYECKUXIIENeH TpH Pa3IUYHBIX CHoco0ax COeAWHEHHs TOTpeOuTenel u
VMCTOYHUKOB JJIEKTPUYECKOIO TOKA, NPOM3BOJAUTH MATEMaTHYECKYyI0 0O0pabOTKy
MOJIyYEHHBIX PE3YJIbTATOB SKCIEPUMEHTAa M IOIPEIHOCTEd HW3MEpPEHHUs; pelaTh
3aJa4d Ha OIpENEJICHHE CUJIbl TOKA C UCMOJIb30BaHMEM 3aKOHOB OMma s ydacTka
LICIIH.

Teopus

DJIEKTPUUECKUM TOK — YIOPSAJIOYECHHOE JIBUKCHHUE 3apsLKEHHBIX dacTuil. [
TOro 4YTOOBl B IIPOBOJHHUKE BCE BpEMsS IIPOTEKad DSJICKTPUYECKUM TOK, B HEM
HEOOXOJIMMO TOAJACP)KUBATh ITIOCTOSTHHOE DJIGKTPUYECKOE TI0JIE €  ITOMOIIBIO
WCTOYHHUKA TOKA.

OCHOBHBIMH XAapPAKTEPUCTUKAMH DJICKTPUUECKOTO TOKa B LENU SABJISIOTCA
HaNpsHKEHHUE, CUJla TOKA, CONPOTUBIICHHUE.
3aBUCHUMOCTh MEXY 3TUMHU XapaKTEPUCTUKAMHU YCTaHABIMBAECT 3aKOH OMa:

U

= —.

R
[loTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUUECKHE JIAMIIOYKH,
AJIEKTPOHArpeBaTeNIbHbIe MPUOOPHI, MPOBOAA U T. M. — O0JANAIOT ONPEACICHHBIM

CONPOTHUBJICHUEM, [IOATOMY HMX YacTO HAa3bIBAIOT  «IPOBOJHUKAMUY»  WJIU
pe3UCTOpaMH.
Cxema napaJuieIbHOTO COSIMHEHUS TPOBOJHUKOB BBITJISIUT CIAEIYIOLTAM 00pa3oM:

G & i
R1 mﬁ"z [jﬂ:i
Tt &

[Ipy mapasuiesIbHOM COEIMHEHUM BCE BXOIAIIME B HETO NMPOBOAHUKHU OJHHUM
CBOMM KOHLIOM MNPHUCOEAUHSIOTCS K OJHOM TOYKE Lenu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.

Cwia ToOKa B HEpa3BETBIEHHOW 4YacTH LIENM paBHA CyMME CHJI TOKa B
OTJIEJBHBIX MapajuieIbHO COCAUHEHHBIX MPOBOJHUKAX. OO0 3TOM CBHUIETEIHCTBYIOT
MOKa3aHus aMIIEPMETPOB: I=1,+ I,.

Ecnu BBIKpYTUTH OAHY JamIy, TO ApPyras jamia HpOAOJDKAET TOpeTh. IJTO
CBOMCTBO HCHOJB3YIOT IJIsl MOJKIIOYEHHsS] OBITOBBIX MPUOOPOB B IOMEIICHHUU.
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Hampsixkenue Ha ydactke nmenu AB u Ha KOHIIaX BCEX MapajlyIeIbHO COCITMHEHHBIX
MPOBOJHUKOB OJTHO U TO XK€: U= U, = U,.

OO61iee CONMpOTUBIICHUE IENH MPU MapajIeIbHOM COCIUHEHUH MPOBOJIHUKOB
ompenensercs no Gopmyre:

1 1 1
_ = — + —_
R_ R, R,
ComnpoTHBIIEHNE enu R, COCTOSIIEH 13 N OJMHAKOBBIX Jamil,
COHpOTI/IBHeHHeM R1 Ka)KI[aﬂ, BN pa3 MCHBIIIC COHpOTI/IBHeHHH OI[HOﬁ JIAMIIBI.
R="%

n
Bo Bcex ClIydasax, KOoraa HYXHO HC3aBHCHUMOC BKIIOYCHHC MW BbIKIIOYCHHC

ANEKTPUUECKUX TPUOOPOB B IEMHU, HCIOIB3YIOT TNapajljIeIbHOE COEIUHEHUE
ANEKTPUUECKUX YCTPOUCTB. VIMEHHO mapamiensbHbIM 00pa3oM yCTaHABIMBAIOT
pPO3€TKM B KBapTupax. Takoe MNOAKIIOYEHHWE TMO3BOJISIET BKIHOYATh pa3INYHbIC
MpUOOPBI B CETh COBEPILIEHHO HE3aBUCUMO JIPYT OT APYTa, U MPHU BBIXOJE UX CTPOs
OJIHOTO U3 HHUX ATO HE BIUSAET HA pabOTy OCTaIbHBIX.
OcHOBHBIE 0COOECHHOCTH:

o BxiroueHue w/wWiM BBIKJIIOYEHHWE OJHOM HArpy3ku HE MemaeT padoTe

OCTAJIbHBIX.
« Bce nHarpy3ku paboTaroT npu OJHOM HAIPSKEHUU.

XOJA PABOTHBI
1. CocTaBUTH AJEKTPUUECKYIO IIENb 10 CXEME

-] '

R1

AR2B
[ 1

(=
=

IIpogeccuonanvro-opuenmupogantule 3a0aHU.

2. PaccMOTpeTh MIKaibl U3BMEPUTEIBHBIX TPUOOPOB, OMIPEACIUTh IIEHY JICTICHUS.

3. TIpoBepuTh ANEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTh HAIpPSHKEHUE Ha
y4yacTke ABu cuily TOKa B LIETH.

4. TlepexyTr0uUTh aMIIepMETP U3 MArUCTPAJId B TY WK UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&XJIOM PE3UCTOPE.

S. llpoBeputh COOTHOMIEHUS I pocq =1+ 12+ I3 1 Iy = Ipycq , CIETATD BBIBOJL.

6. Beruncauths oOlee COMPOTUBICHUE MPOBOIHUKOB, COCIMHEHHBIX MapaliieibHO,
Pa3JIMYHBIMU CTIOCOOAMU:

_ UAB 1 _ 1 1 1 _ RlRZ R3
= —ABpy-— - = —4 — = =
R106m | 1 R206u4 Rl R2 R3 » T.C R206m R1R2 + R2 R3 + R1R3 )
/. Bpruuciurs Hanpspkenue 1o dopmyne Up,eq =l * Rzoay. CpaBHuTh €ro c

IIOKa3aHHUECM BOJIbTMCTpPA U CACIIaTh BEIBO.
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8. Pe3ynbrarhl nu3MepeHuil U BRIYUCICHUN 3allicaTh B TAOJHILY.

ConporuBjieHune Hanpsizkenue Cuia Toka
= =
> = = A <
1818 |19 =222 |5 |2/</2]3 %
v I o § |D|D|D |2 s | == | =] &| =
@ e nd S = T -
¥ | >

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

KOHTPOJIBHBIE BOITPOCBI:

1. Jlns ocBelieHus TpaMBaiiHOTO BaroHa ucmnodib3yercsa 10 mamrl, pacCuuTaHHBIX
Ha Hanpsokenue 120 B.  Kak BkmroyeHbl 3TH namnbl? HampsbkeHwe B
TpamBaitHoi cetu 600 B.

2. V300pa3uTh yyacTOK LIEMH COACPKAIINNA JIAMITbI, COeTMHEHHBIX MapaUIEIbHO.
['ne mpuMeHsIOTCS TAKUE CXEMBI?

3. Bocemb pe3ucTOpOB COENMHWIM MO JBa  TOCJIEIOBATEIIbHO B YETHIpE
napajuieiabHble BeTBU. HauepTuTh cxemy coeIMHEHUS.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue naovopamopnou paoomer: «Onpenenenue IAC U BHYTpPeHHero
CONMPOTHUBJIEHUS HUCTOYHUKA HATPSIKEHUSD.

Ilenv paoomer: Hayunthes onpeneniarb OJC U BHYTpEHHEE COIPOTUBIICHUE
HMCTOYHHUKA TOKA.

Obopyoosanue: aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJICKTPUUYECKOM DSHEPTUH,
peocTaT, K04, COeIMHUTEIIbHBIC POBO/IA.

Pe3yabTarthi:

Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— IIK 5.1. ColOupaTh WuCXOJHBIE JaHHBIE JJIsI Pa3pabOTKU MPOEKTHOM
JOKyMEHTAITMU Ha HHPOPMAIIMOHHYIO CUCTEMY,
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;
npeomemmHule:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, IIPy 09, ITPy 12.
Ilo oxonuanuu pabomovl obyuarOwulicsi OO0JCeH YyMemb. COCTABIISTH
ANIEKTPUUECKHE 1IeMH,  IUIAHUPOBATh W BBINOJHATH M3MEPEHHS]  Pa3IUYHBIMU
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W3MEPUTEIbHBIMU npubopamu (ammiepmerp, BOJIETMETP), IIPOU3BOJUTH
MaTeMaTUYeCKyl0  OO0pabOTKYy  TMOJYyYEHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
NOTPEUIHOCTEN HW3MEpPEHUs;  pellaTh 3aJayd Ha ONpPENEJIEHUE CUJIbl TOKa C
UCIOJIb30BAHUEM 3aKOHOB OMa J1JI y4acTKa LENH U MOJIHOW LIETIH.

Teopus

Bo3HMKHOBEHHE PAa3HOCTH MOTEHIMAJIOB Ha MOJIOCAX JHOOO0r0 UCTOYHHKA TOKA
ABIIIETCS PE3YyJbTATOM pa3leieHuss B HEM TMOJOXKHUTEIbHBIX M OTPULIATEIbHBIX
3apsA0B.  OJTO  pa3felieHue MPOUCXOAWT Ojaromapss paloTe, COBEpIIaeMOit
CTOpOHHUMHU cwiaMd. CTOpOHHME CHJIBI — CHJIBL, JICUCTBYIOIIME IPOTUB
ANEKTPUYECKOr0 TOJII M BBINOJHAIOIIME padOTy 3a CYET KaKOW-IMOO 3HEpruw,
ITOJBEIEHHON U3BHE.

Benuunna, u3amepsiemass paboToOi, coBeplIaeMOW CTOPOHHHMH CHIIAMU TIpU
NEPEMEIIEHUN E€AMHULIBI TOJIOKUTENBHOIO 3apsja BHYTPU HCTOYHHKA TOKA,
Ha3bIBACTCS JEKTPOABMKYLIEH cuiibl ncTouHUKa Toka (D/]C— ¢, B).

Eciu nens pa3omMkHyTa, TO paboTa CTOPOHHUX CHJI MPEBpALIacTCs B
NOTCHLUUAJIbHYIO JHEPrul0 HCTOYHMKA Toka. Ilpu 3aMkHyTOM 1enu 3ta
NOTEHLMAIbHAsT 3HEPIHUsl pacXoJyeTcs Ha paboTy MO NEPEeMEUICHUIO 3apsioB BO
BHEUIHEW 1Ilemu C compoTuBieHWEM R ¥ BO BHYTpEeHHEH dYacTh LENU C
COTIPOTUBIICHUEM I,

e =IR +1Ir,
T.€. &€ U I MOXHO OTIPEICIIUTH OTBITHBIM ITyTEM.

X0 PABOTHBI
1. CocTaBUTB IEKTPUUECKYIO LIEMb IO CXEME:

IIpogheccuonanoro-opuenmupoganmvle 3a0aHUA:

2. PaccMOTpeTh IIKabl aMIIEpMETpa u BOJIBTMETPA, ONMPEICTUTh LIEHY IEICHHUS.

3. IIpoBeputh 1ieMb, 3aMKHYTh KJIIOY, MMOJIb3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIYIO HECKOJBKUM JIEJICHUSIM IIKaidbl amrepmerpa. CHITh MOKa3aHUs
BOJIbTMETpPA U aMmIiepMeTpa. Pa3oMKHYTh LETTb.

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

U

5. BBIUKCANTE BHEITHUE COMPOTHBIIEHHE IIETH, UCITOB3ys 3akoH Oma: R = T

6. PesynbraThl nu3mMepeHuil moacTaBuTh B ypaBHeHnue & =U + Ir, onpenenuts ¢ u I,
pelasi CUCTEMbl YPABHECHUM:

{EZU1+|1I’, c=Ux+12r, {i=U3+|3r,
=Ux+1laor; =Uz+1I3r; =Ui+1I1r.
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p= YU Us-U, U -Ug
li—1, = ly—lg T olg-1y
g= iR Eg= S eSS g = T
=17 PR 3~ I
/. Pa3oMKHYTh Lienb U W3MEPUTHh HanpskeHUe Uguym HaA 3aKUMax HCTOYHUKA
ANEKTPUYECKON SJHEPTUH IPU PA30MKHYTON BHEIIHEW LIETIH.

8. Bce pe3ynpTaThl H3MEPEHHUI U BEIYUCICHHUM 3aMKcaTh B TAOIUITY.

- =
D = @]
< = - 3 = 5
=
- = o o - Q) =
[P} -
= L= o oo E 2 %’ QE
2 = L 2] =
= |35 = = | f_E 2 G &
& S ) L = S35 s = o
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s | X 0 = o & = o © = & © © =
= | © %3 S = = = @ = = | A @ % =
= = = = L = v & o = o A
2| 2 = 2 2o = o | = =T
S| & & 2 s | E& | FeEal0 s A =5 g
) L = = = ® . > =
Zz | O =B~ -~ 1 M S Omd | M O & = 2D

9. CpaBHUTH pe3ynbTaThl H3MEPEHUHN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UTo Takoe BHEWIHSSA U BHYTPEHHSSI YaCTH Lienu? YKa3aTh HA PUCYHKE.
UYT0 Takoe CTOPOHHUE CHJIBI?
3. Ilouemy moka3zaHus BOJBTMETPA P PA30OMKHYTOM M 3aMKHYTOM KJTIOUE
pa3InyHbI?
Yro HazeiBaetcs IC?
UYTo Takoe BHYTPEHHEE U BHEIIHEE CONIPOTUBIICHUE LIEN?

N =

ok

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pabomst: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJUBAHUS U MOIIHOCTH, MOTPeOJIsIeMOH JIAMIIOWD.

Ilenv pabomwr: wccrnenoBaTh 3aBUCHMOCTh MOIIHOCTH TOKA OT HAMPSOHKEHUS U
HAYYUTHCS ONPEACIIATH TEMITEpaTypy HUTH JIAMITBl HaKaJTMBaHMS .

Oobopyoosanue: JJIEKTPUYECKasd JiaMIla, HWCTOYHHUK DJIEKTPUYECKOrO TOKa,
aMIiepMeTp, BOJBTMETP, PEOCTAT TOJ3YHKOBBIA, KIIOY, COEIUHUTEIbHBIC
IPOBOJA.

PesyabTarsl:

Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).

— TIK 5.1. Cobupare WuCXOAHBIE [aHHBIE IS pa3pabOTKA MPOEKTHOMN
JOKYMEHTAIIMU Ha HHPOPMAIIMOHHYIO CUCTEMY,
MemanpeomenHule:.
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— 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;
npeomemmuuie:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuwanuu pabomol obyuarowulicsi OO0JCeH YyMemb. COCTABISTH
AIIEKTPUYECKHUE LIENU,INIAHUPOBATh M BBINOJHATH HKCIEPUMEHTHI C IOMOIIBIO
pa3MYHBIX M3MEPHUTEIbHBIX IMPUOOPOB (ammIepMeTp, BOJIBTMETP), IMPOU3BOIUTH
MaTeMaTHYeCKyl0  00paOOTKy  TMOJYyYeHHBIX  pe3yJdbTaTOB  AKCIEpPUMEHTa H
MOTPEITHOCTEMN.

Teopus

Jlamna HakanMBaHUS NPU BKIIOYEHHH pAOOTAET B IKCTPEMAIbHBIX YCIOBHSIX
IIPM TOKaX, KOTOPBIE MPEBBIIIAIOT HOMUHAJIBHBINA, YTO NMPUBOAUT K YCKOPEHHOMY
M3HOCY HUTH Hakaja U MPEeXJIEBPEMEHHOMY BBIXOJY JIAMIIbI U3 CTPOsL, OCOOEHHO MPU
IIPEBBIICHUSX HAIIPSHKEHUS B IUTAIOLLEH CETH.

[Tpu mponomkuTensHOW padoTe JaMmbl HAKaJIWBAHWUS €€ HUTh Hakaja I0J]
BO3JICHCTBUEM  BBICOKOM  TeMIeEpaTypbl HarpeBa IIOCTEIIEHHO  HCIApseTcs,
YMEHBIIAsICh B JUaMeTpe, pBercs (meperopaer). Uem Bhlllle TemrepaTypa HarpeBa
HUTH Hakaiga, TeM OoJblle cBeTa H3iydaeT Jjamna. [Ipy 3TOM HHTEHCHUBHEE
MPOTEKAET NPOLECC HCMAPEHUS HHUTH, U COKPAIIAETCA CPOK CIYKObI JIaMIIbI.
[loaTOMy a1 namMn HakajdMBaHUs YCTAHABIMBAETCS Takas TeMIlepaTypa Hakaia
HUTH, TIpU KOTOPOM oOecreuynBaeTcss HeoOXoAuMas CBETOOTAaya JaMIlbl |
onpeaeneHHas IpOJOJKUTEIBHOCTD €€ CITYKOBI.

C TOYKM 3peHus KJIACCUYECKOW 3JIEKTPOHHON TeopuH JBa (pakTopa: 1) yuactue
ANIEKTPOHOB B XAOTUYECKOM JIBXKEHHMM (HApsAy C HaIpaBJICHHBIM) U 2) HAJU4YUE
COYZApEHMI 3JIEKTPOTEINl ¢ MOHAMHU KPUCTAIUNINYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUYECKOE COITPOTHUBIIEHHUE ITPOBOJIHUKA 3JIEKTPUUECKOMY TOKY. C yBEeIMYeHUEM
TEMIIEpaTypbl BO3PACTa€T CKOPOCTh XAOTHYECKOrO JIBHJKEHHS, a TaKKe YHUCIIO
COYJApEeHHUIl 3JIEKTPOHOB, YTO JIOJDKHO NPHUBECTH K YBEIMYEHHUIO COINPOTHBIICHUS
IIPOBOJIHUKA. ODKCIIEPUMEHTAJIBHO YCTAHOBJIEHO, YTO JUISI METAJJIOB YBEJINYEHUE
CONPOTHUBJIEHUS C TEMIIEPATYPON BBIPAXKAETCSI 3aBUCUMOCTBIO:

Rt = Ro(l + at)

rie Ry — comnporuBieHue mnpoBoaHuka npu temneparype 0 °C, R, —
COTIPOTHBIIEHUE MPOBOJHHUKA MPHU TeMIeparype t, o — TepMUUECKHil KO3 UIIUEHT
CONPOTHUBJIEHUS JAHHOTO METala, OH MOKa3bIBa€T HAa KAKYK YacTb W3MEHSETCS
CONPOTHUBJIEHUE MTPOBOJAHMUKA MpU HarpeBe ero Ha 1 °C. Y 4KhCThIX METAJIJIOB MOPSAKA

0—3

,y CIUIaBOB MEHbINE. Y BoOJibPpama, W3 KOTOPOTO M3TOTOBJICHA HUTH
rpamyc

. a1
ucciexyeMoit namnsl 4,8-1073 <
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Temnepatypy packai€HHOM HHUTH, MOXKHO OIpeneiauTb mno ¢opmyne 7T =
Rr —Rg " .
TR, @ GO M3BECTHBL €€ CONPOTUBICHHE R, mpu oToil TemmepaTrype H
conpotusieHue HUTH RO npu temnepatype 0 °C:

MolHOCTh TOKa — BEIUYMHA, XapaKTepusylolas, ¢ KaKOod CKOpPOCTBHIO
coBepIaerca padoTa ToKa.

[Ipu 3aMbIKaHUU DJIEKTPUUECKOW IIENU Ha €€ y4acTKe C CONMpOTUBJIEHUEM R,
tokoM |, HanpskenueM Ha koHax U mpowusBoauTces pabota A

A=IUt=I°Rt= U?Zt

Benuuuna, paBHasi OTHOIIEHHUIO PabOTHI TOKa KO BPEMEHHU, 3a KOTOpOE OHa

COBEpIIIaeTCs, HA3bIBACTCSI MOIIHOCTHIO P

U 2
? .

3aBucuMocTh P oT U MOXKHO ucCCIe10BaTh SKCIEPUMEHTAIIBHO.

Pabota snextpuueckoro Toka B CU Boipaxaercs B IKOYIsIX ([[x), MOIIHOCTH
— B BarTax (B1).

CnenoBatensHo, P =1U = I°R =

X0 PABOTbBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb I10 CXEME:!

)&

L

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:

2. PaccMOTpeTh IIKaIbl M3MEPUTENBHBIX IPUOOPOB, ONPEICTUTD IIEHY JCICHUS.

3. IlpoBeputh 1emb, 3aMKHYTh KIIOY, [OJIb3YSACh PEOCTATOM, YCTAHOBUTH
HauMEeHbIIee 3HaueHue HanpspkeHust. CHATh MMOKa3aHus BOJIbTMETPA U aMIIepMeTpa.
Pa3oMKHyTB 1IETIB.

4. TlocTerneHHO BBIBOJS PEOCTaTa, CHATh HECKOJIBKO Pa3 MOKa3aHMs aMIepMeTpa U
BOJIbTMETpa.3HAUCHUS CHJIBI TOKA BBIOMPAIOT TAaKUMH, MPU KOTOPHIX HUTH JaMIbl HE
CBETHUTCSI, CBETUTCSI KPACHOBATHIM LIBETOM M CBETHTCS C MAaKCUMAIbHON SPKOCTHIO.

5. [l kaxa0ro 3HaYeHUsI HAMPS>KEHUS ONTPEIeNUTh:

1) momHOCTEP = U, moTpebiisiemyto JaMIiou,

U
2) conporuBnenne Ry = 7" HUTH HaKana,
. Rr —Ro
3) remnepatypy e€ Hakayia T = Ry
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rae Ro— compoTHBICHNE HUTH JIAMITBI TTPYU KOMHATHOUM TEMIIEPATyPE;
0L — TeMIIEpaTypHbI Kod(GQHUIUEHT cOnpoTUBIIeHNs Boabdpama (a = 0,0048 K1),

B IICPBOM OIIBITC, KOT'Ja TOK B HCIIM MHHHUMAJICH, 4 CBCUCHHUC ITOJIHOCTHIO

OTCYTCTBYET, TEMIIEPATYPY HUTH HaKajla MOMXHO CUMTAaThb KOMHAaTHOW. [lOCKOJIBKY
Opy CBEUYCHUM JIaMIbl B TIOJIHBIM Hakajl TeMIlepaTypa HHUTU OYEHb BBICOKA (~
2000°C), To ana npuOIU3UTENHLHOTO MOJICYEeTa TEMIIEpaTypbl MOXKHO HPHUHSITH, YTO
BenuurMHa Ro W ecThb 3HAUYe€HHE COMNPOTUBICHUS HUTH Hakaia, KOTopoe Oyner
MIOJIyYE€HO B IIEPBOM OIIBITE.

6. Pe3ynbraTel n3MepeHui 1 BHIYUCICHUHN 3aHECTH B TAOJIHILY.

No onibITa

= = =
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7. IlocTpouTh rpadyiky 3aBUCUMOCTH:

1) MoiHOCTH, TOTPEOIISIEMOH JIaMIIOH, OT HANPSHKEHUS Ha €€ 3aKuMax;
2) CONPOTHUBIICHUS] HUTU HaKaJa JIaMIIbl OT €€ TEMIIepaTyphl.

8. CpaBHUTH pe3yabTaThl H3MEPEHUH U ClIeTIaTh BHIBO/I.

N =

o &

KOHTPOJIBHBIE BOITPOCHI:
UYrto Ha3bIBAIOT pabOTON TOKA, MOIIIHOCTHIO TOKA?
Kakumu crioco6amu MOKHO OTNPEEIUTh MOIITHOCTh TOKa?
Kak otpaxaerca poct TemiepaTypbl HUTH Hakajga JiIaMIIbl Ha €€
COIPOTHUBJICHUE U HA BBIJIEIAEMYIO B HE MOIITHOCTh?
B xakue BUIbI SHEPTUH MOKET MPEBpAIaThCs AIEKTPUIECKast SHEPTHUs?
Jlamnei, 200-BartHass u 60 BaTTHas, pacCUMTaHbl HA OJHO HAMNPSIKECHHUE.
CornpoTuBIIeHHE KaKO# JIaMIIbl OOJIBIIE U BO CKOJIBKO pa3?
Ot HarpeBarelbHON CIUPAIM OTPE3AIM MOJIOBUHY, APYra MOJIOBHHA OCTAIACH
BKIIFOYEHHOM B IE€Mb. BO CKOJBKO pa3 M3MEHUTHCS BBIACISAEMOE Ha HEU
KOJIMYECTBO TEIUIOTHI (3a 1 ¢)?

JIABOPATOPHAS PABOTA Ne 9

Haszeanue nabopamopnoii padomer: «3ydyeHue sIBJIEHUS] 3JIEeKTPOMATHUTHOI

HHAYKIUN).

Llenv pabomet: V3yduTh SBICHUE DIEKTPOMATHUTHON MHIYKIIHH.
Oobopyoosanue: TanbBaHOMETP, KaTYIIKa, COEAUHUTEIbHBIE TPOBO/IA, MATHUT.
PesyabTarTsl:
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Dopmupyemore JnemMeHmbl IIK (npogheccuonanvho-opuenmuposannoe
cooepoicanue).
— ITIK 5.1. CoOuparh wuCXOAHBIC JlaHHBIE JUIsI Ppa3pabOTKU MPOEKTHOM

JOKYMEHTAIMU Ha HHPOPMALIMOHHYIO CUCTEMY;

MemanpeomemHuwle:

— MPII 01, MPIT 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:

— IIP6 06, ITP6 07, TIP6 10;

— TIIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  oxonyanuu pabomwvl obOyuarowulics OO0JJHCEeH YMemb. TIPOBOJIUTH
HaOIIOZCHUS TUVIAHUPOBATh M BBITIOJIHATH SKCIEPUMEHTHI C MOMOIIBIO Pa3TMYHBIX
MpUOOPOB, COCTABIATH JJCKTPUUYCCKUE MU, MPUMEHSATh TMOJYYCHHbIE 3HAHUSA TI0
busuKe U1 00bSICHEHUST HA0JII01aeMO¢€ SIBIICHUE JICKTPOMArHUTHON MHAYKITUH.

Teopusa
B 1831 r. ®apazeit 00Hapy>XuJI, 4UTO B 3aMKHYTOM MPOBOJISIIEM KOHTYpPE MPH
M3MEHEHUM MarHUTHOTO TOJISI BO3HUKAET SJIEKTPUYECKUM TOK. DTOT TOK Ha3Balv
WHJIYKIIMOHHBIM TOKOM. WHIYKIMOHHBIA TOK B KaTyIIKE W3 METALTMYECKOU
MIPOBOJIOKU BO3HUKAET MPU BJIBUTAHUU MarHWTa BHYTPb KATYIIKU U TIPU BbIJBUTAHUU
MarHuta M3 KaTymku (puc. a), a TakKe MPU HU3MEHEHHHM CHJIbl TOKa BO BTOPOM
KaTyIlIKe, MArHUTHOE T10JI€ KOTOPOM MPOHU3BIBAET MEPBYIO KaTYIIKY (puc. 0).
a) 0)

SIBrieHrEe BO3ZHMKHOBEHUS JJIEKTPUUECKOTO TOKA
B 3aMKHYTOM MpOBOJAIIEM KOHTYpE IpU H3MEHEHUSX MATrHUTHOIO IOJA,
IIPOHU3BIBAIOLIETO KOHTYP, HAa3bIBACTCS 21EKMPOMASHUMHOU UHOYKYUEL.

[losiBNeHUE BIEKTPUYECKOTO TOKA B 3aMKHYTOM KOHTYPE MPU H3MEHEHUSX
MAarHATHOTO TIOJII, TPOHU3BIBAIOUIETO KOHTYpP, CBHUIETEIBCTBYET O JCHUCTBUHM B
KOHTYpE CTOPOHHHUX CHJI HEIEKTPOCTATUYECKOW NPUPOABI MIM O BO3HUKHOBEHHU
O C unaykuuu.

KosnuecTBeHHOE ONMCAaHUE ABICHUS JJIEKTPOMAarHUTHOM MHAYKIMU JAE€TCSA HA
OCHOBEe ycTaHOBiieHUsI CBsi3u Mexay OJC uHAyKuuu U (pU3NUecKod BEIMYUHOM,
HAa3bIBAEMOM MATHUTHBIM ITOTOKOM.
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OKcnepuMeHTaIbHOE  HcciieqoBanue 3aBucumoctd  OJIC  MHAYKIMH  OT
W3MEHEHUS  MarHUTHOIO  IIOTOKAa  IPHUBEIO K  YCTAaHOBJIEHUIO  3aKOHa
ANEKTPOMArHUTHOM  mHAyKIuu: OJIC  MHAYKIMH B  3aMKHYTOM  KOHTYype
IPOMOPLUOHAIBHA CKOPOCTU M3MEHEHHS MarHUTHOIO IMOTOKa 4epe3 MOBEPXHOCTD,
OTPAaHUYEHHYIO KOHTYpPOM.

XOJA PABOTHBI
IIpogpeccuonanvro-opuenmuposannvie 3a0aHUA:
1.Cobpath 1emnb Tak, Kak 3TO MOKa3aHO Ha PUCYHKE:

2. IlepeaBuras MarHuT yepe3 MOJIOCTh KaTYIIKH, KaK MOKa3aHO Ha PUCYHKaxX a) — T),
OTMETUTH B KAXKJOM CIIy4ae OTKIIOHEHHUE CTPEJIKH ralIbBAHOMETPA.

~
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4. 3aMbIKast ¥ pa3MbIKas 1I€Th, OTMETUTh OTKJIOHCHHUE CTPEJIKU TallbBAHOMETPA.
5. Cobpartp 11emnb, H300pakEHHYIO0 Ha PUCYHKE.

6. IlepenBuras KaTymiky 4depe3 MOJIOCTh JIPYroil KaTyIIKH, OTMETUTh OTKJIOHEHHE
CTPEJIKU raJIbBAaHOMETPA.
7. CpaBHUTH pe3yIbTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MarHUTHBIM MoJieM? YeM OHO cO3/1aeTCsl M Ha YTO JIEUCTBYET?
2. UTo Ha3BIBAIOT SABJICHUEM DJIEKTPOMATrHUTHON MHIYKIINECH?
3. Uto Ha3BIBAIOT MArHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue nabvopamopnon pabomoer: «M3ydyeHne 3aBHCHMOCTH TMepPHUOAA
KO0J1Ie0AHUIT HUTAHOTO0 MASITHUKA OT JJMHBLI HUTH.

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

Obopyoosanue: 1WITaTUB C JIEpKATENEM, IMIAPUK, MOJBEHICHHBIM HA HUTHU JJIMHOU
okoino 1 M, mpoOka, H3MepUTENbHAs JIEHTA WM METpoBas JIMHEHKa,
MITAaHTCHIUPKYJIh, CEKYHIOMED.

Pe3yabTarthi:

Dopmupyemoie 9J1eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepiicanue).

— TIK 5.1. CobOupare WHCXOAHBIC [aHHBIE IS pa3pabOTKA MPOEKTHOMN

JOKYMEHTAIIMU Ha HHPOPMAIIMOHHYIO CUCTEMY,

MemanpeomemHuwle:

— MPII 01, MPIT 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;
npeomemmHuule:

— TIP6 06, ITP6 07, TIP6 10;
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— IIPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomel obyyarOWuULicsi O0NJHCEH YMemb: TUIAHUPOBATh H
NPOBOJIUTh M3MEPEHUS  C TOMOIIBI0 PA3IUYHBIX HM3MEPUTENBHBIX PUOOPOB,
OOBSCHATH HaOMIOJaeMble (PU3UYECKHE SIBJICHMS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pa0OTKy MOJYYEHHBIX PE3YJbTATOB SKCIIEPUMEHTA M TMOTPEIIHOCTEH H3MEPEeHMS;
dbopMyIHpOBaTH MOHATUE KOJIEOATEIHHOTO IBUKEHHUS U €0 BUJIOB; pPelIaTh 3a/1a4u Ha
HAXOKJCHUE MTapaMeTPOB KOJIeOaTeILHOTO IBUKCHUSI.

Teopus
MareMatnyeckuM  MasgTHUKOM  Ha3bIBA€TCS  MaTe€pUabHAsg  TOYKA,
MOJIBEIICHHAS! HA HEBECOMOW WM HEPACTSIKUMOM HUTH. MOJEIBIO MOXET CIYKHUTh
TSOKENBIN ApUK, pa3Mepbl KOTOPOTO BeCbMa Mallbl IO CPABHEHUIO C JJIMHOW HHTH,
Ha KOTOPOW OH MOJIBEIIEH (HE CPaBHUMBI C PACCTOSIHUEM OT LIEHTPA TSKECTH O
TOYKH ITOJIBECA).
Yuénpie ['amuiieit, Heroton, beccensr u apyrue yCTaHOBWIM CIEAYIOLINE
3aKOHBI KOJICOAHUST MAaTEMATUYECKOTO MAaITHUKA!

1. Ilepuon xosiebaHUs MATEMaTHYECKOTO MAasTHUKA HE 3aBHUCHUT OT MacChl
MasiITHUKA U OT aMILUIATYZbI, €CJIM YTOJI pa3Maxa He IpeBpImaeT 6°.

2. Ilepnon xoneOaHWS MaTEMAaTHYCCKOTO MASTHHKA MPSMO IPOMOPIIHOHATICH
KBaJ[paTHOMY KOPHIO M3 JUIMHBI MasTHUKA WU OOpaTHO MNPOMOPIHUOHATICH
KBaJ[paTHOMY KOPHIO U3 YCKOPEHUSI CBOOOIHOTO MaJICHUS.

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

KOJICOAHMIA: T=2n \g .

X0 PABOTBHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUSL:
1. PaccMoTpeTh 1IKajbl M3MEPUTENbHBIX TIPUOOPOB, ONPEASTUTD IIEHY JCICHUS.
2. [locTaBuTh MITATUB Ha Kpail cToOJA.
3. 3axxaTh HUTHb MasITHUKA 3a CBOOOJIHBIN KOHEIl MEXIy JABYMs IOJIOBUHKaAMU
pe3aHoi MpoOKH B JepKaTelie IMTaTHBA.
4. VIamMepuTh Npu TOMOINU INTAHTCHIUPKYJSA IUAMETp IIapuKa, HAWTU paguyc
mapuka rI.
5. Usmeputh anuHy HUTHlo, HAWTH JUIMHY MasSTHUKA (IJIMHA MAsSsTHUKA CUATACTCS OT
HIDKHETO Kpasi MPOOKH JI0 IIEHTPa TSHKECTH I1aprKa)
= lo+r.
6. OTKJIOHUTH IIApUK HA HEOOJbIION yroi, He Oosbiie 10°, 1 OTIYCTUTb.
7. Ilo cekyHmomepy ONpeneauTh BpeMs, 32 KOTOPOE MAsSTHUK COBEPIIMI N MOJHBIX
konebanuii (Hanpumep, 100 konebaHmit).

8. BriuncauTs nepuoj noaHoro kouedanus MasTHuKa o popmyne: T =

>

4 2l

T2

9. Beruucanth yckopeHue CBOOOTHOTO MaAeHus, 1o hopmyse: g =

10. TIoBTOpUTH OMBIT /IBa pa3a MPU PA3TUIHBIX JITUHAX MasTHUKA.
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11. W3 Bcex HaWAEHHBIX 3HAYCHHWNA YCKOPEHHUS CBOOOTHOTO TAJCHUS BBIYHCIIUTH
CpeaHee 3HaUYCHUE.

12. CpaBHUTH HalJICHHOE 3HAYEHHE YCKOPEHUsI CBOOOIHOTO MaJACHUS ¢ TAOTUYHBIM U
OTPEICIUTh OTHOCUTEIIbHYIO MOTPENTHOCTh U3MEpPEHHUs 1Mo (popMmyiie:

19~ Gmacn | 0
= - 100%
gma@z
13. Pe3ynbTathl u3MEepeHU ¥ BRIYMCIICHUN 3alicaTh B TAOJIHUITY.
o o o
et [ [
= o )
= - = S 5 S
- - = L = ::(
S %]
= s o e = 9 =
« 5 o = o | € =S TS ®
% S = o Z ol o Q v oS S o <
= | = | = 2ol 2o E=| 5 T/ Z a2 = A
= E|E |ES|E5|55 2 z 2 : 3 2 5
= S = ®
s | = = | S S S|SE| EE| 5 © = S = g 2
= = = EZ| FEE| o = T = ¥z Eoy = = 5 =
= | @ « « = = | 2= 9= o = =
= = = = = O > O = O e o2 N a8 = ﬁg@g cge
S| S| E|E ES 25 E5|85=| 223 z:|€852% E5S
Z e | H| X |72l R EZ|»ED QSES | =20 OEL

14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUMN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Takoe MexaHn4ecKue koneOanus?
2. Yto Ha3pIBalOT aMIIUTY 01 Kojebanuii? [Tokazats e€ Ha pUCYHKeE.
3. Tlokazatp Ha pHUCYHKE BHIbl MAasATHUKOB, 3amucaTh (OPMYIBI, KOTOPHIM
PACCUUTHIBAIOT NEPHUOJ] KOJIEOaHUN STUX MasiTHUKOB.
4. Kakue koyie0aHUs Ha3bIBAlOT CBOOOJHBIMU M BBIHYKIeHHbIMHU? IlpuBectn
MIPUMEPHI.
5. Kakue koneGanusi Ha3pIBAIOTCS 3aTyXaloOMMMU W He3aryxarommmu. [louemy
konebanust 3aryxator? WM300pa3uTh Ha pucyHke Tpaduky 3aTyXawluxX H
HEe3aTyXaroIMX KOJeOaHmi.

JIABOPATOPHAS PABOTA Nell

Ha3zeanue naovopamopnoit paoomuet: «A3yyenue nuHTepphepeHIun CBETA.

Ilenwv pabompr: M3yunTh UHTEP(PEPEHIINIO CBETA.

Obopyoosanue: MbBUIbHBIA pAaCTBOP, MIPOBOJOYHAS pAMKa, JICKTPUUECKAS JTaMITOYKa,
MCTOYHUK DJICKTPUUECKON SHEPTUU JJIsl MUTAHUS JTaMIIOYKU, COSIUHUTEIIbHbBIC
POBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIJIACTUHBI, KOMITAKT-JTUCK.

PesyabTarsl:

Dopmupyemoie INIeMeHmbl IIK (npogpeccuonanvHo-opueHmupogannoe

cooepoicanue).

— TIK 5.1. Cobupare WHCXOAHBIE [aHHBIE IS pa3pabOTKA MPOEKTHOMN
JOKYMEHTAIIMU Ha HHPOPMAIIMOHHYIO CUCTEMY,
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Memanpeomennule:

— MPII 01, MPIT 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;
npeomemmuuie:.

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obOyuaOWUICA OOAMCEH YMemb: TPOBOJUTH

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

Teopus

NuTepdepeHiuss — SBICHHE XapaKTEpHOE JUIsl BOJH JIIOOOW MPUPOJIBI:
MEXaHUYECKHUX, JIEKTPOMArHUTHBIX.

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

Jlisg oOpa3oBaHus yCTOMYMBON MHTEP(EPEHIIMOHHOW KapTUHBI HEOOXOIUMbI
KOT'€pEHTHbIE (COIJIaCOBAHHBIE) HCTOYHUKUA BOJIH. KOTepeHTHBIMU Ha3bIBAIOTCS
BOJIHBI, UMEIOILIME OJJUHAKOBYIO YAaCTOTY U MOCTOSIHHYIO Pa3HOCTh (as3.

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

HNuTtepdepeniueit cBeTa OO0BsICHAETCS g‘?
OKpPaCKa MbUIbHBIX Iy3bIPEd M  TOHKHX | \
MAacCJIHBIX IUIEHOK Ha BOJE, XOTS MBUIBHBIA
pPacTBOpP U Maciio OECIBETHBHI. N 2

CaeToBbIE BOJIHBI YaCTUYHO \ | A
OTPaXKaroTCs OT MOBEPXHOCTH TOHKOM IUIEHKH, /
YaCTUYHO MPOXOJAT B Hee. Ha BTopou rpanutie /
IUVIEHKH  BHOBb  INPOUCXOJUT  YACTHYHOE o
OTPaKEHUE BOJIHBI. " ‘ﬂ d

CBeTOBBIE BOJIHBI, OTPAXXEHHBIE ABYMS
MOBEPXHOCTSAMU TOHKOW TUICHKH, PACHpOCTPAHSIOTCS B OAHOM HAaNpaBJICHHH, HO
MPOXOJST pa3Hble MyTH.

L

[Ipy pasHOCTM XOja, PaBHOM YETHOMY YHMCIy MauH nonysoiH | = 2k -
A .
EHa6J'IIOI[aeTC}I UHTEPPEPEHITMOHHBINA MakcuMyM, Tie k=0; = 1; +2; + 3;...
HUtepbepeHITMOHHBIE MHUHUMYM HAOJIOAACTCSl MPH Pa3HOCTH XOJla, PaBHOMN

A
HeueTHOMY 4nciy e noixysona [ = (2k + 1) - >
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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 CTEIICHbIO MOHOXPOMATHIHOCTHA/AL: 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 IUICHKAX NPUMEHSETCS i1 KOHTPOJISI KadecTBa
00pabOTKM MOBEPXHOCTEH, JIsl MPOCBETICHUS ONITHKHU.

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

Nutepdepeniius cBera — MPOCTPAHCTBEHHOE IEepepachpeesicHue SHEPruu
CBETOBOI'O H3JIYYCHMS TMPHU HAJOKEHUM ABYX WM HECKOJBKMX CBETOBBIX BOJIH.
CrnenoBarelbHO, B SIBICHUSAX HUHTEpPepeHIMH W AUGPaKIIMU CBETa COOIIOACTCS
3aKOH COXpaHeHHus ’Hepruu. B obrmactu mHTEphEepeHIIMH CBETOBAs YHEPTHUS TOJIBKO
nepepacnpeaesseTcsi, He IpeBpallasch B ApPYyrue BUIbl SHepruu. Bospacrtanue
DHEPIUM B HEKOTOPHIX TOYKAX HWHTEPHEPEHIMOHHOW KapTHHBI OTHOCUTEIHHO
CyMMapHO# CBETOBOM PHEPIUU KOMIIEHCUPYETCS YMEHBIIICHHUEM €€ B IPYTUX TOUKaX
(cymmapHasi CBETOBasi SHEpPrus — 3TO CBETOBAsl SHEPrHUs JBYX CBETOBBIX IYYKOB OT
HE3aBUCHUMBIX HICTOYHHUKOB).

CBeTiible MOJIOCKM COOTBETCTBYIOT MaKCUMyMaM DJHEPTrUM, TEMHBIE —
MUHUMYyMaM.

X0 PABOTBHBI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. ITposectu OIIBIT 1:
1) onyCTUTh NPOBOJIOYHYIO PAMKY B MBUIBHBIN PacTBOD;
2) npoHabIt0/1aTh U 3apUCOBATh UHTEPPEPEHIIMOHHYIO KAPTUHY B MBUIBHOU TIJICHKE
(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 CTEKIISTHHOM TPYOKH BBIYTh 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

COTIPUKACAIOLIUXCS TOBEPXHOCTEH MeXay IUIaCTUHKaMH oOpa3yloTcsi TOHYaMIINe
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BO3/IYIIHBIE IMyCTOTHI, JAIOIIUE APKUE 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
MPOXOJISIIEM 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(depenmeit ceera?
Kaxoe ycinoBue HeoOxonumo A untepdepeHium ceera’?
3. Kakoit Bum wumeer uHTepdEpeHIIMOHHAS KapTWHA B CIlyda€ MOHO-
XpPOMaTH4YECKOTro cBeTa?
Kax onpenensieTcst AyinHa CBETOBOM BOJIHBI IPU UHTEp(depeHIuu 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 AJisl ONIPEACIICHUS JJIMHBI CBETOBOM BOJIHBI, MOJCTABKA JJIs
npubopa, AUPpaKIMOHHAS PEMIETKA, MCTOYHHUK CBET (JIAMIIOYKa C MPSIMOU
HUTBIO HAaKajla B MaTPOHE).
PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe
cooepoicanue).
— TIK 5.1. CoOupare wuCXOAHBIC J@aHHBIE JUIsI Ppa3pabOTKU MPOEKTHOMN
JOKYMEHTAIMU Ha HH(POPMAIIMOHHYIO CUCTEMY;
Memanpeomemmbwle:
— 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:
— IIP6 06, ITP6 07, T1P6 10;
— 1Py 07, IIPy 08, ITPy 09, 1Py 12.
Ilo  oxonuanuu pabomwvl obOyuarowulics OO0NdHCEeH YMemb. TPOBOJIUTH
HaOIIOCHNS, TUTAHUPOBATh U MPOBOANTHh M3MEPEHUS PA3TUYHBIMU HU3MEPUTEITbHBIMU
npuOopaMu; TPUMEHATHh TOJYyYCHHBbIC 3HAaHUSA 10 (u3uKe g OOBICHEHUS
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HAOJII0JaeMOr0  SIBJICHUS, AHAJIM3UPOBATh COCTaB AJIEKTPOMArHUTHBIXU3ITyYCHUH;
NPOU3BOIUTH MATEMATUYECKYIO 00paOOTKY MOITYYEHHBIX PE3YJIbTaTOB SKCIIEPUMEHTA.

Teopusa

Judpakauss —  sABIEHUE OTKJIOHEHHMS BOJHBI OT  MPSIMOJIMHEHHOTO
pacnpoCTpaHEHHUs] IPU MPOXOKJIECHUU Yepe3 MaJlble OTBEPCTHSI U OTMOAHUU BOJIHOU
MaJIbIX MpensaTcTBUi. Pa3smepsl mpenarcTBuil (OTBEpCTUI) AOKHBI OBITh MEHBILE
WIH COM3MEPUMBI C JAJIMHOW BONHBI. CyIIECTBOBaHHME ATOTO SIBJICHHS (TUBPAKIIH)
OrpaHUYMBAET O0JIACTh MPUMEHEHUSI 3aKOHOB T'€OMETPUUYECKON ONTUKH U SIBISETCS
NPUYMHON TIpeiesia pa3peliaeil CocOOHOCTH ONTHUYECKUX MPUOOPOB.

Hudpakiuss oObICHAETCS TeM, YTO CBETOBBIE BOJHBI, TNPUXOJAIINE B
pe3ynbTaTe OTKJIOHEHHS M3 PAa3HbIX TOYEK OTBEPCTHS B OJHY TOYKY Ha DKpaHe,
UHTEP(PEPUPYIOT MEXKTY COOOH.

Judpakiuss cBeTa HUCHOJB3YETCSI B CIEKTPaIbHbBIX HpI/I60an OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBJISIETCS NU(PpaKIIMOHHAS pEelIeTKa.

JudpakroHHas pelieTka — ONTHYECKUd mpudop,

IPENCTABISAIOMMI COO0M IEPUOIUYECKYIO CTPYKTYPy H3 — »= ﬁ
60.TH)H10FO qucia perHHpHO paCHOHOXeHHBIX 3JIEMCHTOB, L I;:

/'

f //f

Ha KOTOPBIX IIPOUCXOOUT zm@pamum CBCTa. HCpI/IOI[ ’

PEUIETKN — WITPUXM C OMPE/ETEHHBIM U MOCTOSHHBIM I~
o o — a.:f-\)':;'( c
TAHHOU Tu(paKkIMOHHON peleTKH npoduiem

MOBTOPSIIOTCS Yepe3 0JIMHAKOBBIN MPoMeKyToK d.

CnocoOHOCTh TU(PPAKIIMOHHONW PEIIETKH PaCKJIaIbIBaTh MAJAIOIIMI Ha HeEe
My4éK CBeTa 1O JJIMHAM BOJIH SIBIIICTCS €€ OCHOBHBIM CBOWCTBOM. Paszmmuaror
OTpakaTeIbHBIC U TIPO3paYHbIC TU(PPAKITMOHHBIC PEIICTKH.

[TapannensHbie Ty4H, UAYIIME OT KPaeB COCEIHUX IIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, tme d — TmOCTOSIHHAsT PEIMIETKH — PACCTOSHUE MEXIy
COOTBETCTBYIOIIUMH KpasiMU COCETHHX IIENeH, Ha3bIBAEMOE TIEPUOOM PEIIETKU, () —
YTOJI OTKJIOHEHUSI CBETOBBIX JTyuel OT MEPIICHIUKYJIISIpa K TUIOCKOCTU PEIIETKH.

[Ipu pasHocTH XOja, paBHOW I€IOMYy 4YHCITY JIUH BOMH d-sing = k-A,
HaOrogaeTCss UHTEPPEPEHITMOHHBI MAKCUMYM JUISI JAHHOW JIJTMHBI BOJIHBI. Y CJIOBHE

= l ‘-&p 5 ;
JKpan

UHTEePHEPEHITMOHHOTO MaKCUMyMa BBITIOHICTCS NIl KaXXIOW JUTMHBI BOJIHBI TIPU
CBOEM 3HaYeHUU JUGPAKIIUOHHOTO yIJia O.
VYcnoBrue BO3HUKHOBEHHSI MAKCUMyMa MOXHO 3anucaTh uHaue: nid =d sin @,
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rae d — mepuon AUQPPAKIMOHHOW  PEHISTKH;@ — YIOJ, MOJ KOTOPBIM BHUICH
CBETOBOM MakCHUMYM (YroJ1 TU(PPaKIIH ).

Tak kak yriasl qudpakium, Kak MpaBUiIo, Majbl, TO JIsi HUX MOYKHO MPUHSTh
sing = tgp, atgep = %, no3TomMyni = d % (B manHO# pabote 3Ty popmyny
WCITOJTB3YIOT JIUISI BBIYUCIICHUS IJTMHBI CBETOBOM BOJTHBI).

[TomoxeHue  CBETOBBIX  MAaKCUMyMOB  3aBHUCHUT OT  JUIMHBI ~ BOJIHBI
MOHOXPOMATHYECKOTO CBETA: YeM OOJIBINE JJIMHA BOJHBI, TEM JAJIBIIE MAKCUMYM OT
HYJIEBOTO.

I[Ipu npoxoxaenun 4epe3  audpakiuoHuyo |l
pelIeTKy My4oK Oesoro cBeTa pasziaraercs B CIEKTP.
benpii cBer mo coctaBy — CIOXHBIM. HyneBou
MaKCUMyM i Hero — Oefas 1ojoca, a MaKCHUMYMBbI
BBICIIMX TMOPSIKOB MPEACTABISAIOT co00il Habop cemu
IBETHBIX T0OJIOC, COBOKYIMHOCTh KOTOPBIX HA3bIBAIOT
CIIEKTPOM

JudpakimonHas pemieTka
cootBeTcTBeHHO I; 1, ... mopsiaka.

Yron qudpakiun uMeeT HanOoubllee 3HAaYeHHE I KPAaCHOTO CBETA, TaK Kak
JUTMHA BOJIHBI KPACHOTO CBETa OOJIBIIE BCEX OCTANBHBIX B 00JaCTH BUAMMOIO CBETA.
HanmMenbiuee 3HaueHne yria gudpakiuuu st puoJIeTOBOTO CBETA.

[TonmyunTs AUGPAKIUOHHBIN CHEKTP MOKHO,
UCIIONIB3YSl MpUOOp AJI1  OMNpEeAeNeHHs] JJIMHBI
cBeToBO# BosHBI. [Ipubop cocrtout u3 Opycka 1 co
mkanoil. BHu3y Opycka ykpemiieH ctepxkenb 2. Ero
BCTaBJISIIOT B OTBEPCTUE MOJICTABKU OT MOABEMHOTO
CTOJIMKA. BpyCOK 3aKperuisioT 1moja pa3HbIMU yriamMH
c momomiplo BuHTa 3. Brmomb Opycka B OOKOBBIX
mazax ero MOXeT IepeMeIaTbcss MOM3YHOK 4 C
skpaHoM 5. K koHIly Opycka mpuKperieHa paMka 6,
B KOTOPYIO BCTABJIAIOT TU(DPAKIIMOHHYIO PEIIETKY.

Puc. 1

X0 PABOTHI
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. PaccmoTpeTh HIkajbl H3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh LIEHY JeJICHUS.
2. CobpaTh yCTaHOBKY, H300paXXCHHYIO Ha pUCYHKe 1.
3. YcTaHOBUTH HA AEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKIJIFOUHTH €€.
4. CMoTps uepe3 Mu(paKLIMOHHYIO PEIIeTKYy, HAlpaBUTh MPUOOp Ha JaMIy Tak,
4YTOOBI Uepe3 OKHO 3KpaHa npudopa Oblla BUAHA HUTH JIAMIIBI.
5. DOkpan npubopa yYCTAaHOBHUTh Ha BO3MOXXHO OOJIbIIEM pPAcCCTOSSHUM OT
TU(GPaKIMOHHON PEIIeTKU U MOJYyYUTh Ha HEM YeTKoe nu3obpaxenue crektpos | u 1l
MOPSIIKOB.
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6. IIponabmonaTs 06pa3oBaBIIKecs Ha YEPHOM KpaHe NudpaKkInOHHbIE CIEKTPHI [ 1
II nopsinka, rae O6auxke K eI pacnojiararoTcsi GuoJIeTOBbIE JIy4H, a Aajblie OT Heé
KpacHbIE.

7. W3meputh 1o mikaje Opycka yCTaHOBKHM paccTosiHMe «D» oT skpaHa mpubopa 10
TU(PaKIIMOHHON PEIIETKH (CM. TEPBBIA PUCYHOK).

8. Onpenenuth paccrosHue oT HysneBoro aenenus (0) mkambl KpaHa A0 CepearHbI
(10JIETOBOM MOJIOCH KaK CJEeBa «dy», TaK U CIpaBa «dn» Ui CEKTpoB | mopsaka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHHE dcp.

9. Takue xe HM3MEpPEHHs BBINOJHUTH W JJI1 KPAaCHBIX MOJOC IU(PAKIMOHHOTO
CIEKTpa.

10. Beraucnauth JUMHY BOJHBI (PrOJETOBOTO cBeTa aisi crekTpoB | u Il mopsakos,
JUTMHY BOJIHBI KpacHoro cBeta | u |l mopsinkoB mo popmyre

A=d—
nb’
11. Pe3ynbTaThl U3MEPEHUN U BBEIYUCIICHUI 3aI1MCcaTh B TaOJIUILY.
Y y
= Bugumbie Bugumbie JliuHa cBeTOBOM
=
= S rpaHMIbI CIEKTPa rPpaHMIbI BOJIHBI
S c = ($huosieToBOIO CIeKTpa
s | = 8 = S cBeTa KPACHOI'0 CBETa
= & =9
2| 5z|% |5 E & = = : §
- - <
S|l || o2 |2 |5 & |z |5 & |2 <3
a | ET |9 | 25X = 2 S = = S S = =
= 5 L = 5 o = = =
= % | & Z ¥ S = = N < = D) =)
SE| T |28k 2 | 2 2 |25 Qo =
&3 | | o%H <5) e | o= qa e | o= S = S =
2|2 | @225 | |azfg = |E|lazZ|5d82 ad 2
= 5] (5} (5 IN o) (5] (5} O ™
EalRE |~ e = = S|S =225 3

12. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3wIBalOT nudpakiueit ceera?
2. Uto npenctaBistoT codoit mudpakmus Openens u qudpaknus Opaynrodepa?
3. Ilouemy HyneBOl MakcuMyM IU(PAKIMOHHOTO CHEKTpa Oemoro cBera — Oemas
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJIOC?
4. TloueMy MakCMMyMbl pacloOjararoTCsi Kak clieBa, TaK M CIpaBa OT HYJIEBOTO
MakcumMyma?

7. IPAKTUYECKHUE PABOTbI

IMPAKTUYECKAS PABOTA Nel
Haszeanue npaxmuueckoii pabomur: «EMKOCTHOe CONpOTHBICHHE B IeNH
NMePeMEeHHOr0 TOKa.
Ilenv pabomwr: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B IIETIH MTEPEMEHHOTO TOKa,
ONpPENEIUTh NapaMeTPhl LIETH MEPEMEHHOTO TOKA, COJIeprKallleld KOHIEHCATOP;
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Pesyabrartsl:
Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenmupoganmnoe
cooepoicanue).
— ITIK 5.1. CoOuparh wuCXOAHBIE J@aHHBIE JUIsI Pa3pabOTKH MPOEKTHOU
JOKYMEHTAIIMU Ha HHPOPMALIMOHHYIO CUCTEMY;
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;
npeomemHule:.
— [IIPG 06, ITP6 07, ITP6 10;
— TPy 07, ITPy 09, ITPy 12.
Ilo oxonuanuu pabomsi 00Oy4arOWULICS O0NHCEH YMemb: YUTATh SICKTPUICCKUE
LEIH, NPOU3BOJIUTH pacyeT MapaMeTPOB AJIEKTPUUECKOHIENU IMEPEMEHHOIO
TOKA,IPUMEHSThH MMOJTYYEHHBIC 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBIICHHUS .

Teopusa
B onexTpuueckord Lenu KOHJACHCATOp SBJISIETCS HAKOIMTEIIEM JHEpPruu
3neKTpuyeckoro noys. IIpu MOCTOSIHHOM TPUIIOKEHHOM HANpPSKEHUU TOK 4epe3
KOHJIEHCATOp OTCYTCTBYEeT. [lepeMEHHBII TOK NPOTEKAaeT dYepe3 KOHIEHCATOP.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  HW3MEHEHUSA  AJIECKTPUUYECKOTO
HaNpsDKEHUS Ha IUIACTUHAX KOHAEHCATOpa.

a7
fn=C =5,
¢ dt
rae C - eMKOCTbh KOHJIEHCATOPA.
[Tpu Uc = Umsinmt MOJTyYUM:
d .
to = Uy O sin @1 = @CT, - sin (@2 +90°)
t
U U1y
I I wC

— pPEaKTUBHOE COMPOTHBIICHUE KOHICHCATOPA.
CpaBHuBas GopMyIIbl Ul TOKA U HANPSHDKCHUS Ha KOHACHCATOPE, BUINM, YTO
TOK ONepekaeT HampsbkeHue no ¢asze Ha yroi 90°.
PeaktuBHass momHOCTh KOHjeHcaTopa, paBHas Qc = Uc-l (Bap) umer Ha
CO3/IaHUE DIIEKTPUUYECKOTO TTOJIS.

XOJA PABOTHBI
1. Ucnonb3yss MpuBEIEHHYIO CXEMy U JaHHbIE W3 TaOJUIBl MPOM3BECTH pPacyeT
HEHU3BECTHBIX BEJINYMH.

Hcxonnbie jaHHBIC:
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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. OHpGIIeJII/ITI) ITIOJIHOC COIIPOTHUBJIICHHUC LCIIN Z(BBIpEBI/ITB HCIIOJIB3Ys 3aKOH Oma:

_ U
1=2).

3. Paccuurarth PCAKTHUBHOC

).

COIIPOTHUBIICHUE X(

4. Haiitn eMKOCTh KOHAEHcaTopa u3 (hopmyisl Xc=

1

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

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

7. OnpenenuTh MOJHYI0 MOITHOCTE S 1o (hopMmyie:

8. Haiitn koa(hpuIeHT MOIIIHOCTH eTH 1Mo GopMyJIe:
9. Onpenenuth yron @ (mo TabauIle WM HA KaIbKYJIATOPE), YIUTHIBAs 3HAUYCHUC
MOJYYEHHOE B 1I. 8.
10. Pe3ynbTarhl BEIYMCICHUN 3aMcaTh B TAOJUILY.

(BBIpA3UTH

27-f-C

H3

dbopmyIbL:

Ne
Bapuan
Ta

N3BecTHBIC

Pacuer
BeJIUYHMHBI
u | I, | R |Z Xc, | C, P, | Q, S, cos| @
B A |Om |[OmMm [Om |Mx® |Btr [Bap |BA |¢ , ©

11. Cnoenatb BBIBOJI.

2. Kak onpenenuTs HampsiKeHUE, 3apsii U eMKOCTh KOHJIeHcaTopa?

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCS KOHJIEHCATOPOM?

3. Kak HailTh peakTHBHOE COMPOTUBJICHUE KOHJIeHCaTOpa?
4. KakoBO Ha3HA4YCHHE KOHJICHCATOPA B IETH MEPEMEHHOTO TOKa
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IHPAKTHYECKASA PABOTA Ne2

Ha3zeanue npaxmuueckou pabdompl: «MHAYKTHBHOE CONPOTHBJIEHHE B LeENU
NepeMeHHOr0 TOKAa.

Ileny pabomwr: 03HAKOMUTHCS C PaOOTON KaTyNIKM HHAYKTUBHOCTH B LIENHU
NEPEMEHHOT0 TOKA, HAYYUTHCS OMPENEIATh MapaMeTphl dJIEKTPUUECKON LIenu
NEPEMEHHOTO TOKa, COAEpIKAIIEH KaTylIKy UHTYKTUBHOCTH.

Pesyabrartsi:

Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).

— TIK 5.1. CoOupare WCXOAHBIC [aHHBIE IS Pa3pabOTKU MPOEKTHOU
JOKYMEHTAIIMU Ha HTHPOPMALIMOHHYIO CUCTEMY;
MemanpeomentHule:
— MPII 01, MPIT 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;
npeomemHtule:
— TIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 09, ITPy 12.
1lo oxonuanuu pabomsi 00Oy4aOWULICS 00NHCEH YMEMb: YATATh SIEKTPUUECKUE
TEeTH, NPOM3BOANTE pacyeT MapaMEeTPOB DJICKTPHUUECKOUIETI TEePEMEHHOTO
TOKA,IPUMEHSThH IMOTYUCHHBIC 3HAHUS TSI OOBSICHEHUS UCCIICTYEMOTO SBIICHUS .

Teopus
Karyiika MHAYKTUBHOCTH 00J1alaeT CIIOCOOHOCTBHIO 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 @ - NOTOKOCIEIIJICHUE KaTYIIIKH;
W - 4uciio BUTKOB KaTymky; @- MarHUTHBIN OTOK; | - TOK,
IIPOTEKAIOIIUH 10 KaTYIIKE.
[lepeMeHHBIM TOK, NIpPOTEKass MO KaTylIKe, CO3AAeT
IIEPEMEHHBI MAarHUTHBIM MOTOK @, KOTOpBIM, NEpecekas
BUTKM KaTymikd, HaBOoAUT B HUX JJIC camomnnykuuu. CornacHo npasuna JleHua,

OJIC caMOMHIYKIIMU, TOK CAMOMHAYKLUWHU MPEISITCTBYIOT 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 MOILHOCTH L[ENU IIpeBpalacTes B Terio. Enqunnna usmepenus Br;

S - moJsiHas MOIIHOCTH LIETH, eMHuIA u3Mepenus BA - BonbT-amnep.
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2 ]
= Il' + - o
s Prrey MOAYJIb IIOJTHOW MOIITHOCTH.

Cos = ——
~ KO3 HWIMIUEHT MOIIIHOCTU HOK&BBIBaIOIl[I/Iﬁ KakKasa 4acCTb HOI[BGI[GHHOIZ 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.

I/ICXO,Z[HI)IG JaHHBIC:

Bap | R, I, | Bap | R, I, |Bap| R, I, Bap | R, I, | Bap | R, l,

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 2| 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2| 21 5 1 27 2 15
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

Ilerns moaKIIOYEHA K MCTOYHHUKY TIEPEMEHHOTO TOKa C HanpaxyceHuem U =
127 B u wacmomoit 50 I'y.

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.
2. OnpeenuTh MOJIHOE COMPOTUBIICHHUE 1N Z(BbIpa3uTh U3 popmyiibl 3akona Oma:

U
I==).

Z
3. Paccumrtath peakTuBHOE compoTuBieHHE XL (BbIpa3uTh H3  (POPMYJIBL:
Z =\JR?+X2).
4. Haiftu unnykTuBHOCTH Lkarymiku mo ¢opmyiie: XL= 2xfL.

2

5. Onpenenutb aKTUBHYIO MOIIHOCTH P, icnonib3ys popmyiy: P= U? = IR.

6. BEIYMCINTD peaKTUBHYIO MOIIHOCTE Q, MCIONb3ys Bepaxkenue: Q = 12X,
7. OnpeenuTh MOJIHYIO0 MOIITHOCTh STio (hopmyre: S=U-.

8. Beruncanth k03¢ GUIUEHT MOIITHOCTH TIENH TT0 GopMyIIe:
9. Onpenenuth yron ¢ (mo TabiauIle WM HA KaJIbKYJIATOPE), YIUTHIBAs 3HAUYCHUE
ITOJIyYEHHOE B II. 8.
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10. Pe3ynbTaThl BEIYMCICHUN 3aMMCATh B TAOJHILY.

e H3BecTHBIE Pacuer
BADHAT BeJINYHMHBI
Tpa Ul L] R |z | x| ] Pl T s/ cos| ¢
B | A| Om | OMm | Om | I'm | Br | Bap | BA | ¢ |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIBbHBIE BOITPOCHI:
1. Kakwm cBolicTBOM o00JjiagacT KaTylmlka WHIYKTUBHOCTH, W YE€M OHO

XapakTepuzyercs?

2. Kak HaliTu peakKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nuyaroT B LETIX ePEMEHHOTO TOKa?
4. Kakoii (hu3n4ecKkuil CMbICII COS(Q?

51




8. Jluteparypa

OcHOBHBIE EYATHBIE U31AHUSA

1. ®usuka : 10 kmacc : 6a30BbIN W yIIIYOJICHHBIN ypOBEHB : yueOHUK : B 2-x
gacTax, . Yacte 1 / JI. D I'ennenmreiin, A. A. bynarosa, M. H. Kopuunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nHanuii, 2019. — 299 c. : rpad., puc.,
TabJ1., QoT.

2. ®uzuka : 10 ximacc : yudeOHUK : 6a30BbIM M yriyOJICHHBIM ypoBHH : B 2-x
gacTsax, Yacte 2 / JI. O. I'ennenmreitn, A. A. bynarosa, U, H. KopaunseB, — Mocksa
: bunowm. JlaGopatopus 3nanuii, 2019. — 235 c. : rpad., puc., Tabm., Gpor.

3. ®usuka : 11 knacc : yueOHHK : 0a30BbIi U YIIyOJICHHBIH ypoBeHb : B 2-x
gacTsax, Yacte 1 / JI. O. I'eaaenmreiin, A. A. bynarosa, U. H. KopuunseB, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3unanuit, 2019. — 189 c. : rpad., puc.,
Tab1., QOT.

4. duzuka : 11 knacc : yuyeOHUK : 0a30BbIM U YIUIyOJICHHBIA YpoBHU : B 2-x
gacTsax, Yacte 2 / JI. O. I'ennenmreiid, A. A. bynartos, U. H. Kopuuinbes, pea. B. A.
OpnoBa — Mocksa : bunom. Jlabopatopus 3Hanuii, 2019. — 203 c. : rpad., puc.,
Tal., QoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U cHeHUATBHOCTEH
TEXHUYECKOTO Mpoduiisi: y4eOHUK AJis1 00pa30BaTENbHBIX YUPEKICHUN cpeil. mpod.
obOpazoBanmsi / B. @. JImutpueBa. — 8-e u3z., ctep. — M.: Axkamemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpasosanue) [cait]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum gocryma:
JUTSI 3aPETUCTPUD. TTOJIb30BaTEIEH

6. YueOnsiii onnaitn kypc.®@usuka // MoOuiIbHOE 3JIEKTpOHHOE 00pa30BaHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamenwus:
29.01.2023). - Pexxum moctyma: [Jis 3aperucTpHp. MOJIb30BaTeei

7. YueOnbiii ommaiH  kypc.®uszuka 10 // MoOuimbHOE 3IIEKTPOHHOE
oOpasoBanue: [caiT]. — 2022. - URL.: https://educont.ru/courses/list/course/e3579ebe-
5b73-41af-9d32-7b303aade0f6(nara obpamenus: 29.01.2023). - Pexxkum poctyrma:
TUTSI 3aPETUCTPUD. TTOTh30BaTEICH

8. YueOnwrii onnmaiin kypc.®@msuka 11 // MobOunpHOE AIEKTPOHHOE
o0pa3oBaHuUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-fb9412b5a9f6(nata
obpamenus: 29.01.2023). - Pexxum goctyna: s 3aperucTpup. MoJb30BaTeNen

JlonoIHUTEIbHbIE 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 poctyma: i 3aperucTpHp. MOJIb30BaTeei
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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'paBuTanioHHast NIOCTOSIHHAS O
Hucmo ABoraapo Na
YHuBepcaibHas ra3oBas R
MOCTOSIHHAS

ITocrossHHast bonpiimana k

3aps 3JIEeKTpOoHa e

CkopocTh CBETa B BAKyyme

ITnoTHOCTSL KMAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Bogma (mpu | 1,00-103 P1yTh

4°C)

['muuepun 1,26-103 Croupt

53

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

Bemecrso IToxa3arean
Bona 1,33
[nunepun 1,47
Crekio 15
Anmas 2,42
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IMoxa3zanus
BJIAJKHOTO
TepMoMeTpa,
°C

©ooo~NOoO Ol WDNE O

0

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

Pa3HocTh mokaszanui CyXOoro 1 BJaKHOIro TepMoMeETpoB, °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

IIcuxomerpuyeckasi Ta0JAMIA

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

5,9

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
55
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.]'IeHl/Ie HAChIIIAIOIIMUX ITIAPOB M UX IVIOTHOCTDb IIPHA Pa3jIM4HbIX

t, °C

©ooo~Noolhs WNEFE 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

TeMImepaTypax
3 # 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 B2
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

Py =5
14,5
15,4
16,3
17,3
18,3
19,4
20,6
21,8
23,0
24,4
25,8
27,2
28,7
30,3
32,1
33,9
35,7

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii kKo3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

p’ P
Bemectso | <10 ;n(?dm "M | o, K! | Bemecrso | *10 I:H(;M Moo, K?
x1072 Om - MM2/M x1072 Om - MM2 /M

AroMUHNI 2,8 0,0042 {Huxpom 110 0,0001
Boabsdpam 5,5 0,0048 |[Csunern 21 0,0037
JlaTyHb 7,1 0,001 ([Cepebpo 1,6 0,004
Menanb 1,7 0,0043 [[Crans 12 0,006
Hukenun 42 0,0001 [|[KounctrauTan 50 0,00003
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o

sino.

coso

Tadauua CHHYCOB U KOCHHYCOB

tano

sing,

Cosa

tana

sino

COSCL

tana

1 o

20

30

40

50

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°
41°
42°
43°
44°
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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